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Programme

Friday 7 April 2017

17:00-17:45

Conference opening — Welcome address

Session 1: Agriculture — Environment | cHairpersons: M. Typas & D. Karpouzas

18:00 - 18:40

18:40 - 18:55

18:55-19:10

19:10-19:25

19:25-19:40

19:40-19:50

20:00

Martin, F.M. (Invited Speaker): Unearthing the roots of mycorrhizal symbioses

Tampakaki, A.: A novel symbiovar (aegeanense) of the genus Ensifer nodulates Vigna unguiculata in Greece

Omirou, M.: Rhizosphere-related traits in plant breeding: Current knowledge and future needs
Gkizi, D.: The role of epigenetic inheritance in sustainable agriculture

Kalntremtziou, M.: Metagenomic analysis of microorganisms and molecular characterization

of lignocellulose-degrading genes from Mediterranean soil habitats
Discussion

Welcome Reception

Saturday8April2017

Session 2: Agriculture—Environment | crareersons:P.Katinakis & N.Vassilakos

09:15-09:55

09:55-10:10

10:10-10:25

10:25-10:40

10:40-10:55

10:55-11:05

11:05-11:30

Session 3:

11:30-12:10

12:10-12:25

12:25-12:40

12:40-12:55

12:55-13:10

Nicol, G. (Invited Speaker): Ammonia oxidising archaea and their contribution to
reactive nitrogen fluxes in soil: always good, never bad, sometimes ugly

Papadopoulou, E.S.: In vitro testing of the inhibitory effect of EQ and its oxidation

derivatives on nitrification

Garefalaki, V.: Study of the functional variability of NAT enzymes in free-living bacteria

Maliogka, V.I.: Next generation sequencing of siRNAs for the study of new or emerging

plant virus diseases: the case of a new lettuce disease in Peloponnese (Greece)

Beris, D.: Study of the role of PCaP1 plant protein in Potato virus Y adaptation to pepper
Discussion

Coffee break—Visitto posters

Microorganisms and Food | crairpersons: E.Panagou & A.Kyriakou

Ercolini, D. (Invited Speaker): Food - Gut Microbiota-interactions: Effects of a Mediterranean diet

Gerekou, M.: Differences on the growth of matrix-adapted and non-adapted

L. monocytogenes strains between Listeria monocytogenes on different types of cheeses
Nazou, E.: Survival of osmotically adapted and non-adapted Salmonella spp. in fi ed brioche like products

Sgouros, G.: Evaluation of indigenous Saccharomyces cerevisiae and non-
Saccharomyces strains for quality improvement of Nemea Agiorgitiko wine

Sourri, P.: Inactivation kinetics of Alicyclobacillus acidoterrestris spores in orange juice
by high hydrostatic pressure in combination with or without heat treatment
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13:10-13:25  Tsakanikas, P.: Multispectral imaging for non-invasive contamination assessment
and microbial mapping on food; meat a case study
13:25-13:35  Discussion
13:35-15:00  Lunchbreak—Visitto posters
13:35-14:15  General AssemblyoftheScientific Society “Mikrobiokosmos”
Session4:Molecular Mechanisms & Microorganisms
CHAIRPERSONS:K.M.Pappas & V.Pletsa
15:00 - 15:40 Hatzimanikatis, V. (Invited Speaker): Models, databases and computational methods
for analysis, synthesis and design of complex metabolic networks
15:40—15:55 Stamatopoulou, V.: The role of the glyS T-box riboswitch on the Staphylococcus aureus gene
expression and its regulation by antibiotics
15:55—-16:10 Poulis, P.: Evidence for LexA-dependent regulation of the Zymomonas mobilis recAand lexAgenes
16:10-16:25 Parapouli, M.: Cloning and overexpression of a new lipSm gene from Stenotrophomonas maltophilia Psi-1,
purification and characterization of the encoded lipase (LipSm), the first member of a new family, XVil|
16:25-16:40  Korovesi, A.G.: rps3 gene and its role to the evolution of fungal mitochondrial genomes
16:40 — 16:55 Papaioannou, I.A.: Meiosis without crossing-over: genome evolution and mechanisms
of meiosis in the new model yeast Saccharomycodes ludwigii
16:55-17:05  Discussion
17:05-17:30  Coffee break— Visitto posters
Session 5: Laboratory Infrastructures at National Level | moberaror: G. Tsiamis
17:30-17:40 Papadopoulou, K.: OMIC-Engine: from omics technologies to genomic engineering.
A national infrastructure on Synthetic Biology
17:40—-17:50  Savakis, C.: Mikrobiokosmos and ELIXIR: Reciprocal relationships
17:50-18:00 Tavernarakis, N.: Biolmaging-GR: The National Infrastructure
18:00—-18:10 Arvanitidis, C.: Construction and operation of the LifeWatchGreece Research
Infrastructure (ESFRI): examples of Biodiversity Informatics virtual laboratories
18:10-18:20 Magoulas, A.: EMBRC - European Marine Biological Resource Centre
18:20-18:30 Chrysina, E.D.: The National Research Infrastructures on Integrated Structural Biology,
Drug Screening Efforts and Drug target functional characterization
18:30-18:40 Katsifas, S.: Hellenic Network of Collections of Microbial Resources
18:40—-18:50  ANTISELS.A. (Congress Sponsor): 16S Metagenomic Analysis using NGS
18:50-19:10  Discussion
19:10-19:30  NewAdministration Board of the Scientific Society “Mikrobiokosmos”:
21:00 Congress Dinner
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Sunday 9 April 2017

Session 6: Environment | cHAIRPERSONS: H. Karayanni & K. Kormas

09:15-09:55

09:55-10:10

10:10-10:25

10:25-10:40

10:40-11:00

11:00-11:15

11:15-11:30

11.30-11:45

11:45-12:00

12:00-12:10

12.10-12:30

Session 7:

12:30-13:10

13:10-13:25

13:25-13:40

13:40-13:55

13:55-14:10

14:10-14:20

14:20-14:30

14:30-15:00

Christaki, O. (Invited Speaker): Ecosystem responses to natural iron fertilization of
the Southern Ocean: Can we establish links between biodiversity and carbon fluxes?

Maggiopoulos, I.: A multi-parametric assessment of decontamination protocols for
the subglacial Lake Ellsworth probe

Meziti, A.: Seasonal changes of bacterial communities along the Kalamas River at
the individual population level

Stefanidou, N.: Warming and salinity change effects on plankton microeukaryotes
molecular and functional diversity of Thermaikos Gulf in a mesocosm experiment

Coffee Break — Visit to posters

Nikolaki, S.: Ecotoxicological impact of three pesticides on soil fungal diversity

Vasileiadis, S.: Community-wide functional and structural microbial responses to silver in nine soils

Nikouli, E.: The effect of fishmeal substitution by non-ruminant processed animal proteins on the gut

microbiome of gilthead seabream juveniles (Sparus aurata)

Augoustinos, A.: Monitoring of the laboratory adaptation of Ceratitis capitata reveals a variety of
factors influencing the structure of the gut symbiotic communities

Discussion

Coffee break — Visit to posters

New Technologies — Biotechnological Applications |
CHAIRPERSONS: V. Topakas & D. Vayenas

Kalogerakis, N. (Invited Speaker): Biodegradation of plastics in the marine environment: Is

there any hope for the Mediterranean Sea?

Asimakis, E.: Assessing the potential of soil microbial communities in degrading pesticides with
the use of a DNA microarray

Balomenos, A.D.: Bacterial Single-Cell Analytics (BaSCA) methodology for high-throughput
systems microbiology

Remmas, N.: Biotechnological potential of novel extremophiles from landfill leachate

Vayenas, D.: Microalgae/cyanobacteria applications in agro-industrial wastewater

treatment with simultaneous production of biofuels

Discussion:

“Costas Drainas” Fellowship, Awards for the best three poster presentations

Open Discussion — Future Prospects for Mikrobiokosmos






ITPOAOTI'OX

H EAnviucy Emompovikny Etaupeia ‘Mikpofioxoopog’ amoteleitor and eMOTUOVES TG NUESOTNS
KOl OAAOSOMNG UE OVTIKEIUEVO, TNV KOTOYPOPY], TNV OVAALGN-UEAETN] KOl TNV EKUETAAAEVOT TNG
pikpofloxig mowikotntag oty EALGda péom g €Qaproyng TV TAEOV GUYYPOVEOV TEXVOLOYLDV
(http://www.mikrobiokosmos.org/el). H diepebvnon kot avadeién tov gyydmplov pikpofiokod TAohtov
amotelel gyyeipnua mov &gl avolnedel oyetikd mpdceato oTov EAANVIKO EMGTNUOVIKO YDPO Kot
EMKEVTIPMVETOL GE Kaiplovg Topels, Ommwg avtovg Tov Ilepifdriovtoc, tng Evépyestag, tng Teyvoroyiog
Tpooipwv, ¢ Tempyiag, g Bloteyvoroyiog, KobdG Kor TG SLVIAPNONG TNG TOAITIGTIKNG
KAnpovodg pag. ITAn6dpo oNUOVIIKGOY aVTAY®OVIGTIKOV EPELVNTIKGV EPYOV — eBVIK®OV Kot debvav
— Olekmepardvovior amd pEAN Ttov ‘Mikpofidkoopov’, evd Wwitepn Eéppacn odlvetal oty
EVOLVAUMOT TOV ETOPOV KOl CLVEPYEIMV OVAUESH OTO PEAN TOL TPog €EAGPAAICT HEAAOVTIKMV
GUVEPYUGIMV KO PN LOTOSOTIGEDV.

H Emoetmuovikn Etaipeio ‘Mikpofiokoopog’ dtopydvmce 1o 70 ZvvéEdplo amd 10pHeeds g
pe titho «I0 Xpovia Mikpofioxés Kowotntes oe Apaon» oto EOviko Topupa Epevvav (Aemo. Bao.
Kovotavtivov 48, Abnva), and tig 7 éog t1g 9 Ampihiov 2017 (http://mikrobiokosmos7.org). Mua
TNODPo ETPOVAV OANTOV (UeTAED TOV 0TIV Kol TPOGKEKANUEVOL OUIANTEG amtd TO e£MTEPIKO)
GUUUETELYAY GTO XVVEDPLO, Ol OTOIOL EKTPOCHOTOVV TIG GLVOPEIG UE TO OVTIKEIUEVO EPEVVITIKEG

opadec g EALGOag. Xvvolkd mepiocdtepes amd 150 gpyacieg mapovsidoTnKav TPOceopIKd 1 ¢
AVOPTNUEVES OVOKOIVAGELG KOTA TN SLIPKELD TOV ZVVESPIOV KOl 01 TEPIANYELS TOVE TTEPLEYOVTOL GTO
Tapov apyeio.

H Opyovotikn Emtpomn tov Zuvedpiov evyopiotel 1diaitepo tovg yopnyodg 7ov
eupaviovior oty TpOTN GEAIdO TOV TOPOHVTOC apyeiov Yo TNV VIOGTHPIEN TOVS, KOOMG Kol TO
EBvikd Topopa Epevuvav yia tn prio&evia tov Xuvedpiov.

H Opyavotikn Emttpony| tov Zuvedpiov:
Il ZepPoxne (I'ewmoviko Hovemotiuio AOvarv), Ilpoedpog
11. Avtwviov (I'ewmoviko Hovemiotiuio AOvav)
N. Bagildxos (Mrevareio @vtoraboloyiko Ivetitovro)
A. Noavvarxovpov (EAnviko Kévipo Oalacoiwv Epeovav)
A.-E. Kobxxov (llavemotiuio loovvivav)
A. Kopiaxod (Xopokorero Ilavemioriuio)
E. Havayov (I'ewmoviko Hovemotiuio AOvav)
B. ITAétoo (EOviro Topoua Epevvarv)
I Towaunc (Ilavemoriuio Hotpwv)
E. Toroxog (EOviko Metadfio Ilolvteyveio)
4. Xor{nvikoddov (EOviko & Kamodiotpiaxo Hovemotipio AOnvaov)
1. Xoxl{nmaviions (lewmoviko Havemortiuio AOnvav)

H Emomuovikn Exttponn tov Xuvedpiov:
A. Boyevag (Ilovemortiuio Hotpov)
4. Bokov (Apiorotédeio Havemortiuio Ocooolovikng)
D. Ercolini (Universita degli Studi di Napoli Federico I, Italy)
N. Kaloyepaxng (IToAvteyveio Kpnng)
N. Kvprione (Berkeley Lab - U.S. Department of Energy, U.S.A))
F. Martin (INRA-Université de Lorraine, France)
I'. Noyag (I'ewmoviko Hovemotiuio AOnvav)
G. Nicol (Ecole Centrale de Lyon, France)
A. Toumoroxn (I'ewmovio [lavemotiuio AGnvav)
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E. Xat{nlovkag (Hlavemaorquio lwovvivov)
B. Xox{yuaviérye (Ecole Polytechnique Fédérale de Lausanne, Switzerland)
0. Xpnotdxn (Université du Littoral Cote d'Opale, France)
A. Kaprovlag (Hovemotiuio Osooaliog)
M. Tomog (EOviké & Kamodiorpiaxo [lavemotiuio AGnvav)
A.-E. Kovxxov (llavemotiuio loovvivav)
2. Nrovyiog (Anquorpizeio Iavemotiuio Opoxng)
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Unearthing the roots of mycorrhizal symbioses

Francis M. Martin
Inra, Unité Mixte de Recherche 1136 Interactions Arbres/Microorganismes, Laboratoire d’excellence
ARBRE, Centre INRA-Lorraine, 54280 Champenoux, France (fmartin@nancy.inra.fr)

The ability of fungi to form mycorrhizas with plants is one of the most remarkable and enduring
adaptations to life on land. The establishment of the mycorrhizal mutualistic lifestyle represented a
critical stage in the history of land plants. Soil-borne mutualistic fungi, such as the arbuscular
mycorrhizal (AM) and ectomycorrhizal (ECM) fungi, have helped shape plant communities through a
mutualistic relationship with roots and and its occurrence is now well established in ca 90% of extant
plants.

Molecular phylogenetics and phylogenomics are revolutionising our understanding of plant-
microbe interactions and the development of timetrees (calibrated phylogenies) linked with the
growing understanding of fungal genomes provide remarkable insights into the origins of key
interactions between plants and mycorrhizal fungi. By unrolling the thread of our current knowledge
of the evolutionary history of these interactions, | will demonstrate how plants and fungi evolved in
tight partnerships, developing and diversifying into the mycorrhizal associations, which are a
fundamental part of modern ecosystems. | will discuss the evolutionary histories of mycorrhizal
symbioses that have been revealed by our paleogenomic studies, including the functions that have
been lost by genome erosion and the genes that have been acquired to facilitate mutualistic interactions
with host plants. | will consider how such an intersection of genomics and evolutionary biology can
inform our understanding of the biological principles intrinsic to AM and ECM symbioses.

The successful establishment of these complex multi-step mutualistic associations requires that the
activation of host defense responses should be kept to a strict minimum. This is achieved by several
distinct and complementary mechanisms. The first of these involves the host-regulated construction of
intracellular apoplastic infection compartments. The second mechanism, particularly well-studied for
ECM fungi, is the evolutionary loss of genes involved in degrading the plant cell wall. The sequencing
of ECM fungal genomes has revealed the convergent loss of various components of the ancestral
saprotrophic decay machinery, including plant cell wall degrading enzymes and lignin peroxidases. In
this way, ECM fungi have become increasingly dependent on their plant hosts for photosynthetic
carbon, and the associated loss of organic matter decomposition potential has contributed to the
evolutionary stability of these mutualistic associations. In the case of obligate AM fungi, the situation
is even more extreme, since sequencing of the several Rhizophagus genomes has revealed the total
absence of plant cell wall degrading enzymes. These findings argue that both ECM and AM fungi
have evolved to minimize the release of molecules that could elicit the plant immune system. Another
key mechanism observed with fungal symbionts involves effector-like small secreted proteins which
manipulate the host defense and thereby facilitate microbial colonization. Sequencing of the AM and
ECM genomes highlighted the presence of a significant repertoire of potential mycorrhiza-induced
small secreted protein (MiSSP) effectors. Amongst these secreted proteins, MiSSPs (known as SP7
and MIiSSP7) are targeted to the plant nucleus where they interact with defense-related transcription
factors.

By reconstructing how these mutualistic fungi have adapted to environmental changes during the
past more than 400 Mya of evolution, we may be able to predict how they are likely to adapt to future
anthropogenic climate changes. Finally, | will advocate that a better understanding of the
molecular/cellular mechanisms driving fungal mutualistic symbioses should contribute to our overall
comprehension of the multitude of associations taking place between endophytic microbes and their
respective host plants.

This work is funded by the ‘ARBRE’ Laboratory of Excellence and the U.S. Department of Energy
through the Oak Ridge National Laboratory Scientific Focus Area for Genomics Foundational
Sciences (Plant Microbe Interfaces Project) and the Joint Genome Institute.
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Ammonia oxidising archaea and their contribution to reactive nitrogen fluxes in soil: always
good, never bad, sometimes ugly

Graeme Nicol
Environmental Microbial Genomics Group, Laboratoire Ampere, UMR CNRS 5005, Ecole Centrale
de Lyon, Université de Lyon, 36 Avenue Guy de Collongue, 69134 Ecully Cedex, France

Ammonia oxidation is the first and rate-limiting step of nitrification. This microbially-mediated
process transforms ammonia to nitrate, the most reduced and oxidized forms of nitrogen, respectively.
While an essential component of the global nitrogen biogeochemical cycle, this process also has major
economic and environmental consequences, leading to an annual loss of >$15 billion of fertilizer,
nitrate pollution of water and the generation of the greenhouse gas nitrous oxide. For over a century
this process was thought to be dominated by ammonia oxidizing bacteria (AOB). However, just over a
decade ago, ammonia oxidizing archaea (AOA) were discovered and found to be globally ubiquitous
and abundant in soils and other environments, and considerable research effort has gone into
understanding whether these organisms are truly functionally analogous to their bacterial counterparts.
While most initial studies used measurements of abundance and correlation analyses to imply
functional attributes, the use of cultivation, genomics and incubation studies have provided crucial
insights into their contribution to soil nitrogen cycling.

This presentation will describe our recent research into the evolution, physiology and activity
of soil AOA. These results indicate that while central to ammonia oxidation processes in many soils,
their activities in fertilizer loss and associated pollution may be much less than that of AOB.
Subsequently, potential may exist for mitigation of nitrogen losses form agricultural systems by
fertilisation strategies favouring AOA.
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Buwoloywkn] kot ynuikiy ketomoiipnen tov oyparofikoyovov poknroe Aspergillus carbonarius
OTIV KOAMEPYELD TG OUTELOV

BapBovvn E.-®., Huadn M., Tortoryiavvng A.
Tewmoviko [avemotiuio AOnyvawv, Tunuoe Emotiuns Qvuxng Hopoywyng
Epyoaotipro vtomaboloyiog, Anvo,

O uoknrag Aspergillus carbonarius eivor évo onpoviikd eutomafoydévo mov TpooParier v
KaAMEPYEWD TG oumélov, kaBdg mpokaiel TV acbéveln g O6&vng oNyng ote oTa@OAN Kol
gvBovetarl y v mopaywyn g pokototivng wypatogivinig A (OTA) emmpedlovtag apvntikd ta
OPYOVOANTITIKG YOPOKTNPIOTIKG TOL KPOGIOV Kol TNV oo@dield tov Koatavoimt). H OTA éyel
vePPOoToEIKEG, NIATOTOEKEG KOl KAPKIVOYOVES 1010TNTES 6T0. (MO KOl GTOVS OVOPOTOVG, EVD GOUGOVO
pe extiunoelg g Evponaikng ‘Eveoong n katavdioon kpaciov copPdietl katd 13% oty npocinym
OTA and 1oVg Katavorlwtés. H avtipetdmon tov pokntev tov yévovg Aspergillus spp. sivau
Wwitepa dOOGKOAT], KOOMG OTOITOVVTAL UPKETEG EQOPUOYEG HokNTOKTOVOV. H cuykekpluévn peiétn
6TOYEVEL 0TI ONUoLPYiR EVOG HOVTELOL OAOKANPOUEVNS dtoyeiplong Kol avTHeT®dmiong g 0&vng
onyng kot g OTA oty keAhépyea g apmélov, Kobmg Kot otn Peltioon tng modtTag TMV
OUTEAOKOMKOV TPOTdVT®mV. Apyikd, mpoypotomombnke in vitro a&loldynon ¢ mapeumoddiong
SEOP®Y HOKNTOKTOVOV Kol PlOAOYIKGOV oKELOOUAT®OV o€ 13 €AANVIKEG OMOUOVAOCELS Kol €vol
otéhexog avagopdg (5010) tov poknto Aspergillus carbonarius, kabog kot a&lordynon g peiwong
mg 0&vng onyng kot tg OTA, petd ™ ypnon 01eopwv PLOAOYIKOV TOPAyOVI®OV KOl YNUIKOV
OKELOOUAT®Y, o8 TEpauata aypov. Ot dpacTikég oveieg mov ypnoyomomdnkay in Vvitro frav to
azoxystrobin, to cyprodinil, To boscalid kot to fludioxonil ot wpaypatomom|OnKay mEPhpOTA
TPOGIOPICUOV TNG EVALGHNGIOG TOV ATOUOVAGEDY Yo KAOE dpaoTikn ovoic. XTiG dPaCTIKEG 0VGTiEg
fludioxonil kot cyprodinil To 1060616 TapePTOSIGNG ™G avamTLENGS Tay 100% TNV TAEoYNPia TV
otedeydv. H dwokdpavon g tiung EC50 ftav yuo to azoxystrobin 1,45-82,1 ppm, yiwo to boscalid
7,84-113,92 ppm evéd v to fludioxonil kot to cyrpodinil 0,01- 0,03 ppm xou 0,02-0,15 ppm,
avTioTO(O. TN CGULVEXELD, TPOUYUATOTOMONKAY TTEWPhpaTa TadoyEVeElng o8 TOKIAIEG GTAPLALOD OTO
EPYOOTNPLO, OTOL OEAOYAONKE 1 HOALGUOTIKY Kol ©YPAUTOEIKOYOVOS IKOVOTNTO Ol0QOPETIKMY
oteleydv Tov poknta A. carbonarius, peté v epappoyn Tov Bloloyikdv ckevooudtov Trianum®,
Botector® ko1 Mycostop® kot Tov ynukdv okevacpdtov: Switch®, Geoxe®, Cantus®, Chorus®,
Quadris®. Télog, oe mewpduota aypod ypnowwomomdnkav: 1) Zopeg and ™ cvAloyn tov Epy.
dvutonaBoroyiag tov [.ILLA. mov €yovv amopovmbel amd kaAlépyeieg aumélov, 2) ot Proroyucol
napdyovteg  Botector®, Trianum®, Mycostop®, Serenade Max®, Vacciplant®, EM-Effective
Microorganisms® kat 3) o ynuiké oxevdopora Switch®, Quadris®, Geoxe®, Chorus® kot Cantus®. Me
Béon to amoTEAEGHOTO, GTO EPYOCTNPIO KOl GTOV OYPO, T0, GKEVAGLOTO TO, 0010 LEIMGOY CNUOVTIKE
™ coPapdmro g acbévelag Nrav ta Switch®, Quadris® kar Chorus®, evd ovénuévn peioon g
OTA enépepov to Switch®, Geoxe®, Mycostop® kot EM®.
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Biological and chemical control of the mycotoxigenic fungus Aspergillus carbonarius in
vineyards

Varvouni E.-F., lliadi M., and Tsitsigiannis D.
Agricultural University of Athens, Department of Crop Science
Laboratory of Plant Pathology, Athens

Aspergillus carbonarius is an important plant pathogen that affects the vine cultivation as it is one of
the main causes of sour rot in grapes and is responsible for producing the mycotoxin ochratoxin A
(OTA) affecting negatively the organoleptic characteristics of grapes and wine and the consumer
safety. OTA has nephrotoxic, hepatotoxic and carcinogenic properties affecting both humans and
animals. According to European Union wine consumption contributes to 13% of OTA intake in
humans. The control of Aspergillus spp. is quite difficult as the application of many fungicides is
required in vineyards. The objective of this study was to create an integrated management model to
control sour rot and OTA contamination in vine cultivation with the goal to improve the quality of the
grape and wine. In vitro experiments were carried out with the addition of proper concentrations of the
active ingredients, in order to evaluate the sensitivity of 13 Greek isolates and one reference strain
(5010) of A. carbonarius in various fungicides and biopesticides. The active ingredients of the
fungicides that were used were azoxystrobin, cyprodinil, boscalid and fludioxonil. Fludioxonil and
cyprodinil showed that the percentage of growth inhibition was 100% in the majority of the isolates.
The range of ECsp for azoxystrobin was 1,45-82,1 ppm, for boscalid 7,84-113,92 ppm and for
fludioxonil and cyprodinil 0,01-0,03 ppm and 0,02-0,15 ppm, respectively. Experimental data of
virulence and OTA production of different strains of A. carbonarius in different grape varieties in
laboratory studies will be also presented after the application of the biological pesticides Trianum®,
Botector® and Mycostop® and the commercial formulations of azoxystrobin, cyprodinil, boscalid and
fludioxonil: Switch®, Geoxe®, Cantus®, Chorus®, Quadris®. Finally, the biological agents and
chemical pesticides that were used in field trials in order to reduce sour rot and OTA contamination
were: 1) Yeasts from the collection of Laboratory of Plant Pathology of AUA isolated from vineyards,
2) the biological agents Botector®, Trianum®, Mycostop®, Serenade Max®, Vacciplant®, EM and 3)
the chemical pesticides: Switch®, Quadris®, Geoxe®, Chorus® and Cantus®. Based on the lab and field
studies the most effective biological agents and chemical pesticides that reduced grape sour rot were
Switch®, Quadris® and Chorus®, while Switch®, Geoxe®, Mycostop® and EM® reduced significantly
the OTA contamination.
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AELOAOYNON ETLPUVELOOPUGTIKAOV EVACEMY TOV PPOUIOVYOV UUUOVIOD OTNV OVIIHETAOTION
PUTOTEO0YOVOV PUKNTOV Kol fakTnpiov

Bapvunénn AL, Kicca E.l, Ayyshomodrov ®.!, Mooyoyiavwvn M.., Mopaitye H.:, Kuc J?
Tlapog E. K., Tortovyiaving A. LY, Avroviov IT I}

ewmoviké avemotijuio AOyvav, Zyoli Aypouxis IHapoaywynis, IMoapaywyng, Ymodoudv ko
Lepifaliovrog, Tunuo Emotiung @utuxng Hopoywyns, Epyactipio @vtomaboloyiog, Iepo Oog 75,
11855 AGnva

%ex. Emeritus Professor, 5502 Lorna Street, Torrance, CA 90503, USA

To Baxmplokd §Akog ™G TopdTog mov mpokaisiton omd to Paxtipro Clavibacter michiganensis
subsp. michiganensis, 1 Boxtnplakh otiypdtmon wov Tpokaieitol omd to Pseudomonas syringae pv.
tomato kafdc Kol o1 AdPOUVKADGCELS TOL TPOKAAOVVIOL OmO TOVG (LTOTAOOYOVOLS HOKNTEG
Verticillium dahliae ko Fusarium oxysporum f. sp. radicis- lycopersici, Oswpodvtar mold cofapéc
ac0éveleg, e peyaAEC Kot TOAAEG POPEG OMOKATPOTIKEG KOTAGTPOPEG O VTAiOPLES Kol OEpUOKNTIOKES
KoAMépyeles.  Elatiag TG  mEPOPICUEVIC  OMOTEAEGUOATIKOTNTOG TOV  onuepvav  pebodwmv
KatomoAéunong tov acbeveldv avtmdv, eivon avaykoio 1 ovamTtuEn evoAlokTikdv pefddov. H
EMIKTNTN Sl0CVOTNUATIKY avToyn 1 avocsomoinomn (Systemic Acquired Resistance, SAR) 8o, umopovoe
VO AOTEAEGEL £VaV TPOTTO AVTIUETOTIONG TOV 0GOEVEIDOV OVTOV, SEGOUEVOD OTL VIAPYOVY EPELVNTIKA
dedopéva EMTLYOVG AVTILETOTIONG acBeveldv Tov utdv. H mapovoa épevva elye okomd tnv
aloldynon  mEVIE  KOTIOVIKOV ETIPOVEIOSIPUCTIKAOV TOPAYOVI®V TOL Ppouodyov opimviov
[Dodecyl-trimethyl ammonium bromide (mapdyovtag A), benzyl-dimethyl-tetradecyl ammonium
chloride (mapdyovtag B), benzyl-dimethyl-dodecyl ammonium bromide (mapdyovtog C), dodecyl-
ethyl-dimethyl ammonium bromide (rapdyovtag D), sodium dodecyl sulphate (rapdyovrag E)] g
TPOG TNV 1KOVOTNTA TOVG VO EXAYOLV UNYOVIGHoVg duvvag ota eutd. Ilepdpoata maboyévelog
npaypoTomombnkay o eutd Topdtog (Solanum lycopersicum) mowiiiog Ailsa Greg, ota omoia éywve
porlvvon pe to Poktipio Pseudomonas syringae pv. tomato DC 3000. H epappoyn tov
EMUPOAVEIOOPOCTIKOV OVGLOV EYIVE LE TN UOPPN GTAYOVOV GTO KATOTEPA PVAAL G€ cvykévipwon 10
mM. Bdoel tov amoteAecpdtov, o mopdyoviag D eupdvice v peyoAdtepn upeimon tov
CUUTTOUATOV g GYéoN LE Tov pnaptupa. Emmdéov, diepguviOnke n mopepmodiotiky (avtykpofiokn)
dpdon tovg in vitro, evavtio oto eutomaboyova Paxtipia Clavibacter michiganensis subsp.
michiganensis kot Pseudomonas syringae pv tomato DC3000 kofd¢ ka1 6tovg gutonaboydvoug
poknteg Verticillium dahliae xou Fusarium oxysporum f. sp. radicis- lycopersici otig cvykevipooeig 1
mM , 0,50 mM, 0,30 mM kot 0,25 mM pe evoopdtoon oe Opentikd vroctpopo NA ko PDA
avtiotorya. Eniong, vroloyiotnke n tkavy cuykévipmon mov peimvel katd 50% v advénon tov kdabe
pikpoopyovicpov (EC50) kabe mapdyovia. Amd o dEGOUEVE TOV TEPAUATIGUOD KOTEGTN CAPES, OTL
ot mapdyovieg A ko C moapepnodilouv oe peyodvtepo Pabud v avamtvln tov avotEpm
QLTOTOOOYOV®Y KPOOPYAVIGUAY KOO Kot 6T cLykévpmon 0,25mM.
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Evaluation of cationic surfactants of ammonium bromide against plant pathogenic fungi and
bacteria

Varympopi A.l, Antoniou P. P.}, Kissa E.%, Agelopoulou F.}, Moschogianni M.}, Moraitis E.%,
Kuc J.2, Tjamos E. K.}, Tsitsigiannis D. J.!

1 Agricultural University of Athens, School of Agricultural Production, Infrastructure and
Environment, Department of Crop Science, Laboratory of Phytopathology, lera Odos 75, 11855
Athens, Greece

%ex. Emeritus Professor, 5502 Lorna Street, Torrance, CA 90503, USA

The plant pathogenic bacteria Clavibacter michiganensis subsp. Michiganensis, Pseudomonas
syringae pv. tomato and the fungi Verticillium dahlia, Fusarium oxysporum radicis- lycopersici cause
severe losses in crop production all around the world. Due to limited efficacy of current disease
management, it is an essential need to develop an alternative disease management. The Systemic
Acquired Resistance (SAR), could be another way to deal with pathogenic bacteria and fungi, since
there are research data of successful treatment against other diseases. Based on these data, was
attempted the evaluation of five cationic surfactants of ammonium bromide [Dodecyl-trimethyl
ammonium bromide (factor A), benzyl-dimethyl-tetradecyl ammonium chloride (factor B), benzyl-
dimethyl-dodecyl ammonium bromide (factor C), dodecyl-ethyl-dimethyl ammonium bromide (factor
D), sodium dodecyl sulphate (factor E)], for their ability to induce the defense mechanisms of tomato
plants. The cationic surfactants were evaluated through pathogenicity experiments in the system host -
pathogen interaction tomato (Solanum lycopersicum var. Ailsa Graig) - P. syringae pv tomato
DC3000. The application of five surfactant substances took place on the lower leaves of the plants, at
10 mM concentration. Moreover, the results were shown that factor D was more efficient in the
reduction of the symptoms than the other factors. In addition, the five surfactants were evaluated for
their antimicrobial activity against the bacteria Clavibacter michiganensis subsp. michiganensis and
Pseudomonas syringae pv tomato DC3000 and against the fungi Verticillium dahliae and Fusarium
oxysporum redicis lycopersici in four concentrations: 0,25mM, 0,3 mM, 0,5 m 0,5 mM, 1mM. This
experiment took place in vitro by using NA medium growth for bacteria and PDA for fungi.
Furthermore, EC50 was estimated for each factor. From the experimental data, it become clear that the
factors A and C were very effective against the growth of the pathogens, even in the smallest
concertation (0,25 mM).
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XopoKTNPIopos avamTapayOYIK®OV GUUBLOTIKOV PoKTNpiOv 68 E£PYUCTNPIOKO KOl QUGIKO
mAn0vopé ™G poyeg Tov ortaeplov

Belmokhtar N.}?, Maurady A., Sedqui A.2, Britel M.R.2, El Bouhssini M.%, Aenuéxng H.! kon
Towaung I'.:

YTusuo. Mayeipiong Hepifdiiovioc koa Dvocrv [opwv, HMavemotiuio Hotpdv, Zepépn 2, 30100,
Aypivio, EAdda.

ZLaboratory of Innovative Technologies, National School of Applied Sciences of Tangier, Abdelmalek
Essaadi University, BP 1818, Tangier, Morocco.

*Biotechnology and Biomolecular Engineering Team (ERBGB), Faculty of Science and Technics of
Tangier, Abdelmalek Essaédi University, BP 416, Tangier, Morocco.

*International Center for Agricultural Research in the Dry Areas (ICARDA), P.O. Box 6299, Rabat,
Morocco.

H xnxidépvya tov crtapiod, Mayetiola destructor (Aixtepa: Cecidomyiidae), amotelel évo. amd ta o
ONUOVTIKA TOPACLTO TOL GLTOPLOV KOl ApKeTdV €00V Bpapunc. EupaviCel evpeio Katavour n omolo
kaAvmter T Bopewo Appikn, ™ Bopeta Apepikn, v Evpodmn kot t Avtikn Acia. Ta evijlika dtopa
potafovy pe kovvovTia, ivol evfpoavoTta Kol AETTA, EIO0IKE TO OPCEVIKA, dev TpEPoVTAL KaOOAOL Kot
£€YOVV TTEPLOPIGUEVES TKAVOTNTEC TTTHoNG. Eival yvmotd 4Tt pio peyddn mokidio, Paktnplokdy e0mv 1
omoio givarl Waitepa Sradedopévn oto Eviopo gpeavifel o tepdotio ToKiAMo emMOPACE®V Kot
EUTAEKETOL OF VOYPEMTIKEG M TPOUIPETIKEC GUUPIOTIKEG OYECEIC OV KLUOIVOVTOL amtd TOV
TOPUCITIGUO €m¢ TNV apotPatdotnta. ['o va mpombfcovy Ty idla Tovg TV TTapapovr otov Eeviot,
€xel avapepbel 6tL o1 Paktnplokoi cvuPunteg emdpovV 61N Proroyia Tov o Bépata emPinong Kot
YOVILOTNTAG, XPNONG TOV QUTOV-EEVIGTY], AVOTAPOY®OYNS, OVOEKTIKOTNTAG OTO EVIOHOKTOVO KOl GTNV
wKavomto  vo,  oviipuetonilet  mepifordioviikodg  mopdyoviec. [ Tov  xopoxTnpilopd  ToV
AVOTOPOYOYIKOV CUUPIOTIKOV Baxtnpiov g iy TOV GLToplod TPAYUOTOTOWONKE Vg EKTEVIS
éheyyog pe PCR ywa tov eviomiopd tov Baktnplakov yevov Wolbachia, Spiroplasma, Arsenophonus
kor Cardinium og gpyaotnplokd Kot guoikd mTAnbvoud e poyog tov ortaplod. Ta mpokaTapKTiKa
amoteléopata E6E1EAV OTL 0 EPYACTNPLOKOC TANBVGUOC TG LhYHG TOV olTaplod gueovilel poOAVVGN o
Wolbachia. To otéheyog Wolbachia 6o yapaktnpiotel mepattép® YPNOIOTOIDOVTAS L0, TPOGEYYIOT
aAAniovyong moAhamidv yevetk®dv tomwv (MLST). Télog, Ba mapovcaotodv o1 PUAOYEVETIKES
oyéoelg pe yvoota otedéyn Wolbachia.

Ag€arc-khadrd: Avamapayoyikd evéocvpufrotikd Baktipia, Wolbachia, Spiroplasma
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Characterization of reproductive symbionts in laboratory and natural populations of the
Hessian fly

Belmokhtar N.}?, Maurady A.2, Sedqui A.2, Britel M.R.2, El Bouhssini M.* Asimakis E.! and
Tsiamis GL.

'Department of Environmental and Natural Resources Management, University of Patras, 2 Seferi St,
30100, Agrinio, Greece.

ZLaboratory of Innovative Technologies, National School of Applied Sciences of Tangier, Abdelmalek
Essaadi University, BP 1818, Tangier, Morocco.

*Biotechnology and Biomolecular Engineering Team (ERBGB), Faculty of Science and Technics of
Tangier, Abdelmalek Essaadi University, BP 416, Tangier, Morocco.

*International Centre for Agricultural Research in the Dry Areas (ICARDA), P.O. Box 6299, Rabat,
Morocco.

Mayetiola destructor (Diptera: Cecidomyiidae), commonly called as Hessian fly, is one of the most
serious pests of wheat and different species of barley. It has a wide distribution, covering: North
Africa, North America, Europe, and Western Asia. The Hessian fly adults look like mosquitoes, they
are fragile and slender especially the males, they do not feed and have also a reduced flying capability.
The life span of adults is 2 days for males and from 2 to 5 days for females. It is known that a diverse
array of bacterial species which is widespread in insects and has a tremendous variety of impacts,
engages in obligatory or facultative symbioses, ranging from parasitism to mutualism. In order to
promote their own persistence, bacterial symbionts have been reported to effect host biology on
aspects of survival or

fecundity, host plant utilization, reproduction, insecticide resistance, and the ability to cope with
environmental factors. In order to characterize the profile of the reproductive symbionts in the Hessian
fly we performed an extensive PCR screen for the presence of Wolbachia, Spiroplasma,
Arsenophonus, and Cardinium in laboratory and natural populations of the Hessian fly. Preliminary
results indicate that the lab population of the Hessian fly is infected with Wolbachia. The Wolbachia
strain is further characterized using a Multi Locus Sequencing Type (MLST) approach. Phylogenetic
links with known Wolbachia strains will be presented.

Keywords: Hessian fly, Reproductive endosymbiont, Wolbachia, Spiroplasma
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Mehétn ¢ AerTovpyukiig dtagopomoinong tov evivpmv NAT ot Baktiipra Tov wepifpailovrog

Lopeoaroxn B.l, Olpndoaing 1.}, Zovplovrovy K., Zappisov 0.}, Harprapyiac A.l, Felfoldi
T.2, Mérialigeti K.?, ®axg I'.}, Mrovkovfaira X.1

YTuuo Mopraxiic Bioloyiac xow Tsvetxiic, Anuoxpitsio Hovemotiuo Opdxns, Aleloavopodmoln,
ElAéda.

Department of Microbiology, E6tvos Lorand University of Budapest, Budapest, Hungary.

Or pkpoopyovicpoi extiBevion dwupkdc o efmyeveic emProPeic ymuikés emdpaoelc TOL
nepPdAlovtog, Tig omoieg KOAODVTAL VO AVTIUETOTIGOVY. AVTEG TEPIAAUPAVOVY OPYOVIKES EVAOCELS
QUOIKNG TPOEAELONC, TPOEPYOUEVES MO GAAOLG UIKPOOPYOVIGHOVG 1 QUTA, OAAG Kol YNUIKA
napdyoya avipomvov diepyacidv. Olec ot eEmyeveic opyavikéc ovcieg MOV EMOPOVV GE Evav
opyavicud ovopdlovral EevoPloTikég Kol 01 LIKPOOPYAVIGLOL £XOVV TPOCUPLOGTEL EEEAMKTIKA DOTE VAL
avtene&épyovtat Tapovsia avtdv. Ot N-aketvAotpavopepdoes v apvrapvedv (NAT) eivar Eviopa
OV TPOGTATEDOVV TOVG UIKPOOPYOVICUOVG EVAVTIH o€ EEVOPLOTIKEG OVLGIEC, KATOAVOVIOG TN
Blopetatpont| apopatikdv apvev Kot vopalivdv. H vmapén opdroymv yovidiov NAT sivor yvoot)
1060 0€ TPOKAPLMTIKOVG OGO KOl GE EVKAPLMTIKOVG UIKPOOPYOVIGHOVGS, KaBhg kat og (da. H épeuva
Hog emKeVIpOVETAL 0TN HEAET TV evibpmv NAT ce dVo ouddeg pikpoopyovioudv: e Boktmpla
TPOEPYOUEVO, amd QUOIKA T Prounyavikdg emPapopéva. mepPdAlovio Kot o€ ELTOTABOYOVOLG
poknrtes.  Ilpaypatomowobpe extetapévn  avalnmmon o€  yovidlopoTikés Paoelg  dedouévav,
TPOKEWEVOD VOl YOPOKTNPIGOVUE OUOA0YE YOVidlo NAT GTOLG UIKPOOPYAVIGIODS KOl Vo, TPOPAEYOLLLE
Tov mlavo eviomopd TOVG oE cvotolyieg yovdimv. AmO v emiokomnorn mepimov 35.000
aAAniovynpévoy pikpoflokdv yovidiopdtav, éxovv yopaktnpiotel mepinov 3000 yovidwe NAT oe
Baktipia, 5 yovidia NAT og adogiro apyoio, KaBdg Kot EKOTOVTASES VEEG OLOAOYES oAAnAovyieg NAT
o€ HOKNTEC Ko mpaTiota. Ilepattépm Asttovpywcésg pehéteg deEdyovior oe pio cvAioyn 86
AVTITPOCMOTEVTIK®V E0MV Paktmpinv, o omoia &govv Tta&vounbei pe aAiniodvynon tov 16S rRNA.
Melét ékbeong oe 3,4-duyhwpoavidivny (0-1000 pug/ml) yu éva vrocvvoro 60 ctedeymdv KaTEdEIEE
SLOQOPETIKG, eMIMEDD AVOYNG TNG OVYKEKPIUEVNG OPLACUIVIG, UE TO O-TPMTEOPUKTAPIO KOl TO
axtvoPakmpla va epupavifovior o AYOTEPO KOl TEPICCOTEPO OVEKTIKA, avtiotoyya. [ Ta
aAAndovynpéva €idn Paxmpiov, emyepndnke Kiwvomoinon twv yovidiov NAT pe emaxdAovdn
£KQPOOT TNG TPOTEIVNG Yo YOPOKTNPOUO NG eVEDIIKNG evePYOTNTOG Kot Beplukng otabepdtnrag.
Ao T1¢ avacvvovaouévee tpoteivec NAT, ot 15 &dei&av evepydtnrto, mopovcio akétvio-CoA Kot
pomdOvLuA0-COA, evd éva opoLoYo mapelye emmAEOV EvePYOTNTA YPNCLOTOIOVTOG HaAdVUA0-COA
Kol NAékTpLA0-COA. Xtovg puToTafoydvoug HOKNTES EYOVLE TUPATNPNOEL AVTIOTOLYT S10.POPOTOINGT
omv emhektikdmTa TV evibpmv NAT mg mpog to 60t T akvlouddas. EmmAéov, vwoloylotikn
£€PEVUVO GE YVAOOTA YOVIOLOUaTOo, Baktnpiov vwodeikviel Tov eviomioud yovidiov NAT o€ cvctotyieg
YOVIOi®V TOV SeVTEPOYEVOVG HETAPOAIGLOD, EVIGYDOVTOG TO TEWPAUATIKA dedopéva Tov VITosTnpilovy
UEYOAN  Asttovpylkny  mowkidopoppic tov  eviduov NAT, eumiékovtag ta Oyt udévo o€
amoTOEIKOTONTIKA, OAAY KOl 6€ BlocLVOETIKG LOVOTTATIO TOV HIKPOPLoKoD UETABOAIGHOV.
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Study of the functional variability of NAT enzymes in free-living bacteria

Garefalaki V.!, Olbasalis 1.}, Zourlantoni K.!, Savvidou O.!, Patriarcheas D.!, Felfoldi T.?,
Marialigeti K.?, Fakis G.}, Boukouvala S.!

'Department of Molecular Biology and Genetics, Democritus University of Thrace, Alexandroupoli,
Greece.

Department of Microbiology, E6tvos Lorand University of Budapest, Budapest, Hungary.

Microorganisms are constantly exposed to harmful exogenous chemical influences from their
environment. These include organic compounds of natural origin, produced by other microorganisms
or plants, as well as human-derived chemicals. Such exogenous compounds are called xenobiotics and
microorganisms can survive their effects through evolutionary adaptation.

Arylamine N-acetyltransferases (NAT) are enzymes that protect microorganisms against xenobiotics
by catalyzing the biotransformation of aromatic amines and hydrazines. NAT homologues are known
to be present in prokaryotic and eukaryotic microorganisms, as well as in animals. Our investigation
focuses mainly on NAT enzymes from two microbial groups: Free-living bacteria from natural or
polluted environments and plant-pathogenic ascomycetes. We perform extensive surveys of genomic
databases identifying and annotating putative NAT genes in microorganisms. We additionally use
computational tools to predict possible genomic clusters bearing NAT genes. Survey of approximately
35.000 sequenced microbial genomes has led to the characterization of more than 3000 NAT genes in
bacteria, 5 NAT genes in halophilic archaea and hundreds of NAT homologues in fungi and protists.
Functional investigations are undertaken for a collection of 86 representative bacterial species that
have been taxonomically classified by 16S rRNA sequencing. Variable tolerance was recorded for a
subset of 60 isolates when exposed to 3,4-dichloroaniline (0-1000 pg/ml). More specifically, o-
proteobacteria were the most sensitive, while actinobacteria demonstrated the highest tolerance.
Cloning of NAT genes was carried out for sequenced species, followed by protein expression for
enzymatic activity studies and thermal stability assays. Fifteen recombinant NAT enzymes
demonstrated activity using acetyl-CoA and propionyl-CoA as acyl donor substrates, while one NAT
homologue was additionally active with malonyl-CoA and succinyl-CoA. Similar differentiation in
acyl-CoA selectivity has also been observed for the NAT enzymes of plant-pathogenic ascomycetes.
Moreover, computational investigation of known bacterial genomes indicates the localization of NAT
genes within clusters of secondary metabolism. This supports involvement of NAT enzymes in
functions other than xenobiotic detoxification, e.g. in bacterial biosynthetic pathways, as is also
predicted for fungi.
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AvTIfaKTNPLOK] Opdcn  EMKUAVUPEVOV VOVOCOUOTIOW®WY YOAKOD £vavil @utomafoydvov
Boaxtnpiov

Lkavarowov X.!, Kapapovdrin K.2, Mevkicoylov-Envpovdn O.3 Aevdpvod-Lopapd Al
LEpyactipio Avépyavne Xnusiog, Tuijua Xnueiog, Zyol Ostikceyv Emotnudv

2Epyactipio Tswpyikic Xnuetag ko

SEpyactipio Tewpyixdv Popudkwv, Tujua Fewmovias, Zyols Tewmoviag, Aacoloyioc kor DPvoikod
Lepifallovrog, Apiarotédeio Hovemaornuio Ocaoalovikng, 54124 Ocoooloviky.

H ypnon vavocopatdiov pe Pdon tov yoAkO ®©C VOVO-OyPOYNULKA OTOTEAEL L0 OMUOVTIKY
TPOKANGN. ATotelel éva TPOCPUTO AVTIKEIUEVO €pELVOC Kol He PAom To PEXPL OTIYUnG dedopéva
QoiveTol  OTL  TO  VOVOUETPIKNG OLOTOONG VMKG  UmopohV Vo, EWITOYOLV  UEYUADTEPT
OTOTELEGUATIKOTNTO GE UIKPOTEPT OO0 €Paployns. Qotdc0 amoterel avoiktd Bépa mola yMUkn
o0oTAGT TOV YOAKOD €IVOL 1) TO KATOAANAN Y10 TIG OyYPOXNMIKES EQUPLOYES, dedopévon Ot in Vitro
avTykpoProkéc peAétec petaAdikod yoikov (Cu), o&ewdiov tov povocsBevovg yoikod (Cu20) o
o&ediov Tov dioBevovg yahikol (CuO) deiyvouv S10.QOPETIKN OALGL KOl EKAEKTIKY] dPUCTIKOTNTA OE
ovtonafoydvoug pikpoopyoviopovs. H mapodsa epyacio apopd tnv cuvOesT), TOV YOPOKTNPIGUO Kot
NV avTIBoKTNPloKy OpAcT| ETIKOAVUUEVOV VOVOCSOUTIOIOV LE BACGT TOV YOAKO GE GUYKPIOT WE TO
TIOTOTOMWUEVO gVpelag ypnomg YoAKoDYo yempyiko eumopiko okevooua Kocide 2000 35 WG. Qg
EMPAVEIOIPACTIKEG 0LGiEC emAéyTNKay ot ProovuPatéc moAvores, tetpacbvuievoydlvkoin (TEG),
moAvcopPiko 20 (TWEEN 20) kot moAvaiBvievoyivkoin 8000(PEG8000), dote vo TpocTaTtenTovY
TO PULTIKG KOTTOPA Ao TNV Thav TOEIKOTNTA T®V VOvos®uaTdiny. Mécwm vdpobepuikng cdvieong
anopovodnkav o emkolvppéve vovooopatdic CU@TEG, CU@TWEEN20, CuO@PEGS8000 «at
Cu20@TWEEN20 peyéBoug 50, 60, 20 kat 12 nm avtictoyo pe okomd va edeyydei n avtifaxtnpiokn
To0Vg dpaon oe Prodokiuég Evavtt twv - eutomaboydveov gram- Paxtnpiov Erwinia amylovora,
Xanthomonas campestris kafmg a1t Pseudomonas syringae. Ot Plodokipéc  epyaotnpiov
mepleAdpfovay TG TEVIKEG d1dyvomng o€ 0TEPED Kot apaimong o vypd vrdotpope. Ta anotelécpato
£0et&av  Tig yauniotepeg tipég MIC ka1t MBC yio too CU@TEG xor CU@TWEEN20, <3pg/ml ko
12ug/ml ovtictoya, évavtt tov otedéyovg Erwinia amylovora. v mepintwon tov otekeyov X.
campestris ka1 P. syringae ot tipuég MIC yia to CU@TEG xon oo CU@TWEEN20 Bpébnkav 75 kot
100 pug/ml avtictoyo evéd Bpédnkav or tywég MBC 100ug/ml kot oto 800 delypata Kot yio o, 600
Baktpia. Tlpaypoatomombnke mepattépm Olepediviion NG OPACTIKOTNTAC TOV  ETKOAVUUEVOV
yaAkovywv vavoowuatidiov CU@TWEEN20 kot CuO@TWEEN20 kafdg Kot TG S1ecVOTNUOTIKNAG
Toug Opdong oAAG ko g mBOVIG TPOKANGNG GUTOTOEIKOTNTOG TOLG GE QUTIKOVG 10TOVGC GE
TEPAUATO YAAGTPOG. ZVYKEKPIUEVO EAEYYXONKE 1) OTOTEAECUATIKOTNTO SIOPOPETIKOV GUYKEVIPOCEMV
150, 100, 50 ppm cg VTG PacOAIC NALKioC 4 efJOUAd®Y TOL avarTOYONKAY KAT® and eAeyyOUEVES
ovvOnkeg. Téhog pekemnOnke pe pikpookodmo eBopiopov 1 dieicdvon Twv onuocuévev pe Alizarin
Red S vavocouatidiov yaAkod 6Tovg UTIKOHS 1GTOVG.
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Antibacterial activity of coated copper based nanoparticles against plant pathogenic bacteria

Gkanatsiou C!, Karamanoli K.2, U. Menkissoglu-Spiroudi U.?, Dendrinou-Samara C.!
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*Agricultural Chemistry Laboratory, Faculty of Agriculture, and
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Environment, Aristotle University Of Thessaloniki, 54124, Thessaloniki

The use of Cu-based NPs as nano-agrochemicals is challenging not only as a new research subject but
also as it is believed that the applying dose of the formulated product can be reduced. It is a matter of
concern which form of copper is more suitable for agricultural applications, since in vitro
antimicrobial studies of metallic copper (Cu), cuprous oxide (Cu.O) and cupric oxide (CuO) NPs
reveal their effectiveness and specificity against pathogens. On that basis, the present study was
designed to synthesize, characterize and evaluate the antibacterial activity of Cu-based NPs as
agrochemical in comparison with the registered and widely used conventional copper based
agrochemical Kocide 2000 35 WG. In order to protect plant cells from increased NPs toxicity, the
biocompatible surfactants polyethylene glycol 8000 (PEG 8000), tetraethylene glycol (TEG) and
polysorbate 20 (Tween 20) have been selected, while by monitoring the hydrothermal synthetic
parameters Cu, Cu,O and CuO NPs of different sizes have been isolated. Specifically, CU@TEG,
Cu@TWEEN20, CuO@PEG8000 and Cu,O@TWEEN20 with sizes of 50, 60, 20 and 12 nm
respectively were tested against gram- phytopathogenic bacteria Erwinia amylovora, Xanthomonas
campestris and Pseudomonas syringae. The laboratory bioassays that have been conducted include the
disk diffusion and the broth dilution techniques. Our findings reveal that Cu@TEG and
Cu@TWEEN20 NPs present the lowest MIC values at <3pg/ml and MBC=12mg/ml against Erwinia
amylovora. In case of X. campestris and P. syringae strains, MIC values at 75 and 100 pg/ml were
determined for CU@TEG and CU@TWEEN20 respectively while MBC values found at 100ug/ml for
both samples on both bacteria. Further investigation was performed on testing the activity of
Cu@TWEEN20, Cu,O@TWEEN20 and their possible occurrence of phytotoxicity in plant tissues in
pot experiments. The antibacterial activity of nanoparticles was tested in different concentrations of
150, 100, 50 ppm in four weeks old bean plants grown under controlled greenhouse conditions. Finally
the penetration of coated copper based nanoparticles, labeled with Alizarin Red S, was investigated in
plant tissues under a fluorescence microscope.
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O poLog TNG EMYEVETIKIG KMPOVOLIKOTNTOS GTNV UELPOPO YEMPYia

Lkitn A.!, Gonzilez Gil A.?, Ntovkaxng B.2, T{apog X.E.
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Dvromaboloyiag, lepa Odog 75, 11855 AOnvo

2School of Life Sciences, University of Warwick, Coventry CV4 7AL, United Kingdom

Bilotwcol kot oflotikoi mopdyovieg oTovg omoiovg ekTiBEVTUL TO. PLTA JVLVOVTOL VO TPOKOAEGOVV
EMULYEVETIKEC TPOTOTOMGELG Ol OTOieg EMNPEALOVY CNUAVTIKG TNV £KPPacT] Yovidiov mov oyetilovtan
LHE TNV QUUVO TOV QUTOV gVOVTioV ToBoyOveVv Kpoopyaviopdv. EQOcov ot Tpomomotoels ovtég
KANPOd0TOOVTOL GTNV EXOUEVT YEVEQD TOTE TPOKELTAL Y10l EMLYEVETIKT KANPOVOLKOTNTO. XT1 TopovGa
gpyacio, peletnOnke n avBextikdmTo TOL TPOGdidel o amoydvovg eutmdv Arabidopsis thaliana to
Baxtpro Paenibacillus alvei K165 evavtiov tov gutomaboyovov poknta Verticillium dahliae, péow
mg €QOPUOYNG Tov ota pntpwkd eutd. [eyovdg mov emPefarddnke pe mocotikomoinom 1ng
EVOOPLTIKNG TTaPOoVSiag Tov uokNTe. MeTaypoa@opikég avaAboelg oTig pilec LTV TPOooPePANUEVDV
Le TOV HOKNTO Topovoio kot pn tov oteréyovg K165, €deiéav 6t 1 mapovsios tov Paktnpiov
emnpedlel v €KEpooT onuavtikov aplfpod yovidiov oyeTil{OlevVOV HE TNV TPOKAN O EMLYEVETIKMV
Tpomomocemv o€ 16Toveg kot DNA. Metaypa@opkés avaADGEIS GTO VTEPYEID UEPOG TOV PUTAOV,
£€0e1&av gvepyomoinom Tov HoVOTaTIon PlochHvOecong QUIVOATPOTOVOEO®V GE GUTO OTO oMol Elye
mpaypatoroinfel epappoyn Tov Poaktnpiov KabmOG Kol GTOVG ATOYOVOLG TOV PLTAOV aVTMOV. Emmiéov
TEPAUOTO AVOGOKOTUKPNUVIONG Y¥POUATIVIG £de1Eav avénuéva enimedo akeTIM®ONG GTO GUVOLO TOV
YOVIOIOUOTOG TOV OTOYOVOV TOV QUTAOV oTo, oTtoia giye epuppooctel to otédeyog K165 kabhg wan
ALENUEV TOPOVGIO OKETLMMGEMY GTOV VIOEKKIVNTH ToL yovidiov PDF1.2. n vrepékppacn tov
omolov oyeTileTOl HE TNV EVEPYOTMOINGT TOL HOVOTOTION TOL locpovikov/aiBvieviov ota @utd. H
aLENUEVN EKEPOACT TOVL YOVIOI0L 6T AVOEKTIKG PUTE PETA ad PWOALVGT] HE TOV HOKNTO QOIVETOL VO
ovoyetiletal pe to avénuéva eminedo oketvAimong otov vmoekkwvnty tov PDF1.2. H ypnon
OQEAMUOV KPOOPYOVIGUMY Y10l TNV EXOYMYN ETLYEVETIKNG KAPOVOUKOTNTAG GE GUTH L GKOTH TNV
TAPUYOYN OTOYOVOV avOeKTIKOTEPOV G€ THOYOVOUG LWKPOOPYaVIGHOUS o pmopovoe 6To LEALOV v,
AmOTEAECEL UI0L PIAKOTEPT TTPOG TO TEPIPAALOV TPOGEYYIOT) OVTILETDTICTC TMV OGOEVELDY TOV QUTOV.

Ag€arc Khewdrd: Broloywn avtpetomion, Emyevetikn, Verticillium dahliae, Paenibacillus alvei
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The role of epigenetic inheritance in sustainable agriculture

Gkizi D.t, Gonzélez Gil A2, Ntoukakis V.2, Tjamos S.E.!

Laboratory of Plant Pathology, Agricultural University of Athens, 75 lera Odos str., 11855 Athens,
Greece

2School of Life Sciences, University of Warwick, Coventry CV4 7AL, United Kingdom

Biotic and abiotic stresses are capable of inducing epigenetic modifications on plants that affect the
expression of genes related to plant immune responses; with some of these modifications to be
inherited to the next generation. In the present work, Arabidopsis thaliana plants were inoculated with
the bacterial strain Paenibacillus alvei K165 and their offspring were found to be partially resistant
against Verticillium dahliae. The use of Real-time PCR analysis revealed lower relative levels of V.
dahliae DNA in the progeny of the K165 treated plants compared to controls. Transcriptomic analysis
performed in the roots of K165 and V. dahliae treated plants, showed that the expression of a
significant number of genes related to epigenetic modifications in histones and DNA was affected by
the presence of K165. In addition, transcriptomic analysis on the leaves of K165 treated plants and
their offspring revealed the induction of the phenylpropanoid biosynthesis pathway. Chromatin
Immunoprecipitation (ChlP) experiments showed increased acetylation levels in the genome of the
offspring compared to mocks. In addition, it was found that the promoter of PDF1.2, marker gene of
the jasmonate/ethylene dependent defense, harbored increased levels acetylation in contrast to PR1,
marker gene of the salicylic acid dependent defense. Therefore, it is suggested the importance of the
jasmonate/ethylene dependent defenses in the K165 mediated resistance. Therefore, the use of
biological control agents to induce epigenetically inherited resistance in plants could be a new
dynamic disease management strategy for a sustainable agriculture with low environmental inputs.

Key-words: Biological control, epigenetics, Verticillium dahliae, Paenibacillus alvei
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Eniopacn Maxkpoypovieg Airaveng pe Yypi) Konpo Boosidav o Opiopéveg MikpoProroytkég
Io16tTEg €vog AoPestovyov Eddapovg

Zadyyag MY, NtoveC A, Yynhavrne LY, Marten 0.1, Adovpyidng A.X.!
YUpiorotédeio Havemortiuo, Tuiua lewmoviag, Ocooaloviky, EMdda

H vyp1| ko0mpog Poogddv ypnoiponoteital ¢ AMrmacpo Kot d0@oPEATIOTIKO DAMKO-KOL ETLOPA GTNV
UIKpoPloxn KOwOTNTo TOL €0APOVG. XKOTOG TNG epyaciog NTov vo peketbel m emidpaom g
HOKPOYPOVIAG AITOVONG HE LYPN KOTPO POOEW®OV GTNV TOGOTNTO, TNV OpACTNPOTNTO KOl TNV
mowtlopopeio. TG KowdtTag TV deVOPoeddY puKkoppllikdv pokntov (AMM) evdc acBectovyov
€0GPOVC, 0 GUYKPLON UE dVO TPOTOVS EPAPUOYNS 160dHVAUNG avopyavng N-ovyov Almavong.

To @Bwoénwpo tov 2014 cvAréyOnkav emeoavelakd (0-20cm) cuvleta deiypato £5GpOLG
prioceapag Kadaumrokoh and cuvoAlkd 24 tepdylo evOg TEPAUOTIKOD aypod 6To AypdKTNUA TOL
A.IL®., To omolo eiye ypnowonombel o dekae&aetég neipapa Aimavons. Ot petoyepioets, ol omoieg
€QupproloTav ot 1010 TEWPAPUTIKY TELAYLO KAOE XpOVO, EKTOG OO T YPOVIH TNG OELYLOTOANY NG fTaV
ot €€\ 1) EVOOUAT®ON 6TO €30POG VYPNG KOTPOL POOEWBMY, GE TOGOTNTEG 1GOOVVOUES UE TNV
GLVIGTAUEVT Y10, TV KGOE KoAMEpyela avopyavn N-P Aitavon, mpw v omopd, ii) epanas spopuoyn
NG CLVICTAUEVNG Yo TNV KGOe KoAMEpyela avopyavng N-P Aitaveng, mpv v omopd iii) énwg 1 i,
AL pe epappoyn g N-obyov Almaveng oe 2 d0oelg kat iV) yopig Almaven (naptupag). Metpridnkoy
ol YMIKES 1010TNTES TOV €6APOVS, To N NG pkpoPrakng Propdlag, n edkoAa ekyvlouevn edapikn
TpmTeivn oyxeTilopevn pe ™ yAopoiivn (EE-EIIZDN), n dpactnpomta TG aAKOAKNAG @OOOAUTAONG, 1
KOTOVOUN TOL UEYEOBOLEC TOV GLCCOUUTOUATOV Kol 1 oTafepdtTd Toug ot Sfpoyn, 0 apldudg
onopiov AMM Kot HLOpQOTUT®V TOVG GTO £50.POG KOl O LUKOPPISIKOG OMOIKIGHOG TV plidv.

H dexoeEaeg epappoyr vypng KOTpov Pooelddv 0V dlapopoToince TNV GLYKEVIPWOOT| TOV
N g pikpofraxng Propdloc, ™ orkolkng eooeotdaone kot tg EE-EIZIT tov &ddgovg, tnv
otabepdTnTa 6TV J1OPPOYN TOV GUCCOUATOUATOV, TNV KATUVOUN LEYEDOVE TOV CLGCOUUTOUATOV,
TOV GUVOAKO apBd TOV GTOPi®V Kol TOV OMOIKICUO TV pidV TOV QUTAOV TOV KOAOUTOKIOD UE
pokoppilikodg poknteg. [Hopoio avtd VPOV AVENTIKEG TAGELS LE TNV EQUPLOYT TNEG KOTPOL M TNG
avopyoavnc Mmaaveong, W1iTepa 6TV GAKOAIKTY QOCEATACN.

"‘Eva ypdvo petd v modon eQopUOYNG OPYOVIKNG 1 avOpyavng Mmavong ot OToleg dapopég
mOovov vpyav eEoleipmray, mhoavotata €€ artiag Tov €idovg TG Kémpov (VYpPN — oYL GTEPEN), TNG
oVoTAoNG NG (KVUPIMG TN YAUNANG TEPIEKTIKOTNTAC TNG GE OPYOVIKN OVGIM), TOV GYETIKO HIKPOV
TOGOTNTM®V EPOPLOYNG TNG OE GYECT HE AVTEG TTOV avaEEPOVTUL GT1 BifAloypagio Kot TV £30PIKOV
ouvink®v Tov aypod (LynAég Tyég pH, dapén avBpaxikov acPeotiov). Educd n éAdenym cuoyétiong
peta&d EE-EIXET pe ) otabepdmmta T@V cUGCOUOTOUATOV 0modidetal 610 0Tl 6e acfectovya
€0G.(N 0 KOPLOG TOPAYOVTOG CLGCMUATMOOTG Oev givar 1) meplektikotnTo oe EE-EINXT .
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Effect of Long Term Fertilization with Liquid Cattle Manure on Some Microbial Characteristics
of a Calcareous Soil

Ziogas M.1, Dynez A. Ipsilantis .1, Matsi T.%, Lithourgidis A.S.
'Aristotle University, Faculty of Agriculture, Thessaloniki, Greece

Liquid cattle manure is used as fertilizer and soil amendment and affects the soil microbial
community. The objective of this study was to investigate the effect of long term fertilization with
liquid cattle manure on the activity and diversity of the arbuscular mycorrhizal fungal (AMF)
community of a calcareous soil compared with single or split inorganic N fertilizer application.

Composite surface corn rhizosphere soil samples (0-20cm) were collected from plots of a long
term experimental field of the university farm of AUTH, during the autumn of 2014. The field had
received treatments for sixteen years in two previous fertilization experiments, except for the last year
before the sampling. The treatments were: i) soil incorporation of liquid cattle manure before sowing
at a rate equivalent to the recommended N-P inorganic fertilization for the crops, ii) application of the
recommended inorganic N-P fertilization, before sowing, iii) identical to ii, but with split N
application and iv) no fertilization (control). The soil samples were analyzed for certain chemical
properties, microbial biomass N, easily-extractable glomalin-related soil protein (EE-GRSP), alkaline
phosphatase, aggregate size distribution and stability, number and morphotypes of AMF spores and
percentage of AMF root colonization.

The results showed that after sixteen years of liquid cattle manure or inorganic fertilizers
addition to soil, the concentration of the microbial biomass N, alkaline phosphatase and EE-GRSP did
not change. Furthermore water stable aggregates, soil aggregate distribution, spore quantity and
morphotypes of arbuscular mycorrhizal fungi and AMF root length colonization did not change as
well. However trends of increase in the parameters measured were observed for manure or fertilizer
application, particularly for the alkaline phosphatase.

One season after the cessation of organic or inorganic fertilization any differences that could
existed disappeared, with the type of manure (liquid not solid), its composition (low organic matter
content), the low application rates relatively to those usually reported in the literature, and the soil
characteristics (high pH, calcareous soil) being the most likely contributing factors. The observed lack
of correlation between EE-GRSP in particular indicates that in calcareous soils, the main factor
influencing soil aggregation doesn’t seem to be the EE-GRSP content.
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Egappoyn yeopyik®v amoPftov 6€ éva aAKolMKO £60.(00g Kol 1] ETIOPACY] TOVG GTNV EKTOUMN
a£PLOV TOV TPOKAAOVV TO PAIVONEVO TOV Ogppoknmiov

Ioavvidng MLL 1, Avactémoviog L. 1, Neokifoug A. %, NtdhocIl.?, Opfpov M. !
! verirobro Fewpyicdv Epevvav, Tujua Aypofioteyvoloyias, Asvkwaio, Kompog
2 Ivauitovro 'ewpyikwv Epeovav, Tunua @ovoikwv Hopwv koi lepifallovrog, Aevkwaia, Koxpog

v mopovca epyocio e£ETAOTNKE 1 EMIOPACT YEOPYIKAOV AmoPATOV (PAOVOEG TOPTOKAALOV,
umovavag Kol povtopwviod) oty Proroyio kot v ékivon NoO oe éva ahkoAkod £60¢pog. Avtd Ta
amoOPANTA TG YEMPYIKNG Propunyavicg Kot petamoinong anoppintovial 6to meptBdAiov Kot Kupimg 6To
£00pog. Tavtoypova pmopet vo ¥pnoomonBovy yio TV Topoy®yn KOUTOoT VG amoTEAOLV T Bdon
Yo TNV TOPUCKELT BLOPOPNTOV HE OTMTEPO GKOTO TN amoppvTaveT amofAntwv. Exsita and v
avaokomnon g Pproypapiog, Yoo TpdOTN EOPA, LEAETATE 1) EPAPLOYT TOV ATOPAITOV AVTAV, TNV
Boroyia twv edapdv kol gWdwKoOTEPO oTNV HIKpoPlakn o1 mapaywyn aéplov Beppoknmiov. [a to
oKOTO ALTO, EQUPUOCTNKE 0 GLVONKEG epyacTtnpiov melpapa og TANPN TVYOOTOINUEVT d1dTadn Yo
30 nuépes. I'ia Aoyovg chykpiong, e€etdotnke 1 ypNon evog AMmdopatog (Vitpikng appmviag). H d6om
TOV PAOLAGV (PA0DSa moptokaiiov: C/N = 57, Aovda pavtapivion: C/N= 43 kot pAovda pravavas:
C/N=38) «ot tov AMmdopatog kabopiotnke £tol dote va aviiotoyel oe 100 ppm edagucod N. Xg
dapopovg ypovovg, e&etdotnke N petaforn tov pH, tov popedv N (VITPIKGV Kol OUUOVIOK®OV)
KaBdg kot 1 pkpoPlakn kowdtnTa Kot dpactnpotro. Ta amoteAéopata £3e1Eav OTL Ol EQAPUOYEG
TOV PAOVIDV GTO £00.POG 00N YOV GE OTUAVTIKEG SLOPOPES TOV VIO UEAETN TOPAYOVTOV KOl UTOPEL M
EQUPLOYT TOVG VO, OTOTEAEGEL U0l YEDPYIKT TPOKTIKTY omoteAdvToc eOnvn mnyn N o€ cuvdvacud pe
T yopunAn ékivon N2O.

AéEarg khewnwd: Tewpywcd vmoleipporta, @AobOeC, wikpoPlakn dpactnpotnta, N0, aépla
Oeppoxnmiov, alwto, Tpocheta £dAPOLE
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The application of agricultural in an alkaline soil and the influence on greenhouse gas emissions

loannides M.1. 1, Anastopoulos1.?, Neocleous D?., Dalias P.2, OmirouM.!
! Agricultural Research Institute, Department of Agrobiotechnology, Nicosia, Cyprus
2 Agricultural Research Institute, Department of Natural Recourses and Environment, Nicosia, Cyprus

This work investigates the effect of agricultural peels (such as orange, banana and mandarin peels) on
N0 emissions, in an alkaline soil. Agricultural peels have attracted the attention in preparing compost
to improve the soil fertility and their use in decontamination of wastewaters acting as bio-sorbents. To
the best of our knowledge, for first time, the application of raw agricultural peels as soil amendments
is explored in terms of microbial mediated greenhouse gas emissions. For this purpose, incubation
studies (0 — 30 days) were carried out, at a constant water holding capacity of 70%. For comparison
reason, ammonium nitrate fertilizer treatment was also used. The dose of peels (orange: C/N = 57,
mandarin: C/N= 43 and banana: C/N=38) and for fertilizer was so as to achieve 100 ppm soil N. At
different times, except for N-O emissions measurements, others parameters such as pH, nitrogen forms
(nitrate, ammonium), microbial activity and community were also estimated. The results showed that
use of raw peels lead to significant differences to the examined parameters and are potential beneficial
amendments, combined cheap N source with low N,O emissions.

Keywords: agricultural waste, N,O emissions, microbial activity, soil amendments, nitrogen
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H tpwti ariniemiopaon peto&d tng TopdToc, apdpomddmv Kol £veg 6TEAENOVS EVOOPUTIKOD
poknTa Tov gidovg Fusarium solani

KaBpovrakne N.}, Tapavrovakng N.., Bapikov K.}, Zkieda B.2kor Momedomovirov K.K.?
venitotro Elidg, Yrotpomixdyy Pty ko Aumélov, EATO “Afuntpa”, Xovid Kpity, EALdda.
2 Tuiuo Bioynueiag xor Bioteyvoloyiog, Havemoriuio Osooalias, Adpioa, EAldda.

Ol WKPOOPYOVIGUOL UITOPOVV VO, TPOKAAEGOVY PUIVOTLTIKEG OLPOPOTOGELS GTA, PUTH EMOPDOVTOS
OTNV EAKVGTIKOTNTO KOt TNV KUTOAANAOTNTO TOVG ¢ EEVIGTEG Y10, ToL 0pBpOTOda T omToio UTOPEL va
glvan gyBpoi tov Kahlepyelidv, @opeig acheveldv, eTKOVINOTEG 1) APTOKTIKA. ZTNV €PYOCio avTH
ueketnoate v oAAnAenidpaon petagd tov gutov Solanum lycopersicum (topdta), £vog evEoQLTIKOD
oteléyovc tov poknto Fusarium solani (Fs-K) kot tov evtopwv Nesidiocoris tenuis Reuter
(Heteroptera: Miridae) xou Planococcus citri (Risso) (Homoptera: Pseudococcidae). To gvéo@utikd
otéheyog Fs-K amowciler tig pileg tov @uTOV TpooTaTELOVTAS TO OO PlOTIKEG KOl OfLOTIKES
katamoviocelc. To évtopo N. tenuis Bewpeitor OnpevTg TOADY eVIoudY X0pDV TOV PLTOV CTOVGiN
OpmG vtV dtatpépetol omd o eutd ({woputoPdyo) mpokaidvTag onuaviikd tpopinuata. To P.
citri eivar éva @uToEAyo £vitopo mov mpokorel onupoviiky ud oe mOAMEG KOAMEPYELES.
Svuykekpéva e€etdoope Katd 1660 1 GVUPLOTIKN GoYEon HETAED ToL EUTOV Kot Tov oTeAéyoug Fs-K
emdpd. oto Pabud mposPforng amd ta Eviopa ovtd OAAG Kol KATO TOGO 1| TOPOVLGIK TOV EVIOUOV
ennpedlel TOV AMOKIGUO TV POV amd Tov eVOoPLTIKO pKkpoopyaviopd. Ta amotedéopata £dei&av
OTL UTA ToudTag epPfortacuéva pe to otédeyog Fs-K, tav mepiocdtepo avOekTiKd otnv Tpocfoin
anmd 1o évropo N. tenuis apod o aplBpdc Tmv vekpOTIKGOV SOKTLAI®V TOL KoToueTpHOnKay 6€ autd
NTOV CNUOVTIKG HIKPOTEPOG OO QLTOV TOL HAPTLPA TAPOAO OV QUIVETOL VO NTAV TEPLGGOTEPO
elkvoTikd ywoo ta évtopo. H ypnoiponoinon oelpdv HETOAAAYUEVOV QUTAV LE TPOTOMOUWGELS GE
Broynuud povomdtio oxeTiOUEVH UE PUTOOPUOVEG, E0EIEE TNV EUTAOKT] TOV aBVAEVIOV GTO TAPUTAV®
oawvopevo. H ypriion mocotikic PCR £deiée dueon cuoyétion Tng Topovsiog Tov EVIOHOL GTO QUTO
Kol Tov Badpol amoicpoy TV pidv amd To EVOOPUTIKO GTEAEYOG.
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Three-way interaction among tomato plant, arthropods and an endophytic Fusarium solani
strain

Kavroulakis N.}, GarantonakisN.!, Varikou K.!, Skiada V.2 and Papadopoulou K.K .2
! Institute for Olive Tree and Subtropical Plants, ELGO “Demeter”, Chania, Crete, Greece.
Departement of Biochemistry and Biotechnology, University of Thessaly, Larisa, Greece.

Microorganisms can cause significant phenotypic changes in plants affecting their attractiveness and
suitability as hosts for arthropods acting as herbivores, disease vectors, pollinators or carnivores. In
this study we tested the hypothesis that symbiosis of Fusarium solani strain Fs-K, would influences
the plant-arthropod interactions. In order to test this hypothesis, two insect species on tomato plants
were used. The first one was Nesidiocoris tenuis Reuter (Heteroptera: Miridae) a natural enemy of
small pests in tomato crops which, in absence of prey, can damage tomato plants. The second insect
was the herbivorous Planococcus citri (Risso) (Hemiptera: Pseudococcidae). In particular, we tried to
address the specific question: does the endophyte mutualism reduce the abundance or infestation of
these herbivorous arthropods in tomato plants? The reciprocal effect of the insects on the root
colonization by the endophyte was also studied. Tomato plants inoculated with Fs-K strain were
significantly more resistant to infestations from N. tenuis as indicated by the number of necrotic rings
that was significantly reduced. An experimental approach using tomato mutant lines showed the
evolvement of the ethylene pathway in the mechanism used by the endophyte to induce resistance. It
was also found, via gPCR, that the presence of the insects affects the level of colonization by the
endophyte.
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MEeTayovVIoLOUATIKT HEAETI IKPOOPYUVIGHAV KOl LOPLUKOS JUPUKTIPIGHOS YOVISI®V d1A6TACG
™G MYVIvOKVTTOPivIG 06 MEGOYELOKA EOUPIKA EVOLULTIILOTO.

Kaivrpeurliov M.l, Manaiodvvov LAY Bayyaing B., Monnéd K.M.Y, ZepBaxng I'.13, Tomag
ML.A.!

Y Touéag Isvetiiic & Bioteyvoldoyiog, Tunuo Bioloyiag, EOviké xoi Kamodiotpraxé Ilovemortijuio
ABnvadrv, AGnvo,

2 Zentrum fur Molekulare Biologie der Universitat Heidelberg (ZMBH), University of Heidelberg,
Heidelberg, Germany (present address)

% Epyaotipio T'evikiic & I'ewpyixiic Mixpofroloyias, T'ewmoviié ITavemotiuio AOqvav, Abiva

Aoy ™¢ agpboviag tng otn OGN, N AyvivokutTopivy amotelel To TAEOV VTOGYOUEVO VAIKO Yo TNV
Topoy®yn PloKovcipoy 610 TAAIGIO TG OpK®MG OLENVOUEVIG OVAYKNG YL YPTON OVOVEDGCLUM®V
myov evépyswg. H avBektikdmto @otdc0 TG Atyvivokuttapivrg otn SloTacT GUVERAYETOL
TPOKTIKA TPOPANHaTe o1 POUETOTPONT TNG CE KOO ©€ MeEYOAN Khpoka. Ov mAov
OTOTEALEGULOTIKOL ATOIKOOOUNTES TG Ayvivig ot @uon givar ot Bacidopdknteg Agukng onyng, ot
omoiot ypnoomolobv o T ddomact oepd vV ToV KAACE®V TOV AOKKIGHOV KOl TOWKIA®V
vrepoedacav. Eviovtolg, Aoym ¢ moKIAlopoppiag Kol ETEPOYEVELNG TMV YOVIOI®MV KUl IGOUOPPDV
avTOV TOV eviOUmV 6T0vg Bao1dlopdknteg, 1 KOTOVOU TOVE Kol 0 AELTOVPYIKOC TOVE KOTOUUEPIGIOC
glvan ehdyiota Katavontol péypt oNpepa. ZTOYOL TNG €pyaciog avtng Nrav: (o) N Kataypoen g
(QUAOYEVETIKNG  KAEITOVPYIKNG  TOKIAOTNTOG — €d0QIkdV  Plokowvotntov — ue  1dlaitepn
ALYVIVOKVTTOPIVOALTIKY OpacTtnplotnTa, 1060 ¢ Nrelpotikng (ITapynda/Il), 660 katl g VoIOTIKNG
(Avdpoc/A) ydpag, kot (B) 0 evTOMOUOG KOl HOPLAKOG XOPAKTNPIOUOS TOV ALYVIVOKVLTTOPIVOAVTIKOD
YOVIOLKOD OLVOULKOL amd To idw gvdwitipata. o Tovg oKomohg ovTovg TPUyUOTOTOM0nKE
UETAYOVIOI®UOTIKY oviAlvon pe aAiniovynon véag yevidg (NGS) koar ypnon Tov QUAOYEVETIKGV
dewctdv 16S/ITS, kabdg kot VEOV «KOBOAKOV» EKKIVIITOV TTOL ovamtuyOnkoav oty mopodoo
gpyooia. Xe enimedo Aertovpyikdv toaSvopukadv opddwv (OTUs) or Bacidopvknteg — wvpiopyo
avtimpdécomnol v Agaricomycetes — Bpiokoviar o peyorvtepn aebovia 1660 emipavelaxd (~60%)
660 kot o€ Babog 5-10 cm (~80%) Ko 6T0. VO OIKOGVGTHOTO, UE GLYVOTEPES TAEEIS Tic: Agaricales
(IT: 15%, A: 30%), Russulales (IT: 27%, A: 12%), Sebacinales (II: 8%, A: 6%), Trechisporales (II:
3%, A: 9%), ko og kamoieg Oéoeig Polyporales (2%). Avtifétwg, ot AGKOUOKNTEG HeEdVOVTOL
dpaoctikd avavouévov Tov  Pabovg  detypoatolnyiog. Xe  a@bovia  aviyvevovior  emiong
EKTOPVKOPPLLIKOL AGKOUDKNTEG, YVAOGCTOL Y10 TNV KOVOTNTO AyVIVOKVLTTOPIVOALONG. ATO TAELPAG
Baxtnpiov kvpiapye MTav kot ota 000 owkoovothuote  to  Ipoteofaktipra  (15-38%),
AxtwoPaktipia (9-13%), O&vPaxtipa (11-16%), Bacteroidetes (5-21%) wot Firmicutes (1-109%).
[ToALG amd To. €101 OV TPOGOIOPIGTNKAY EIVAL YVOGTA Y10 TNV GUECT T EUUEST] GUUUETOYN TOVG GTN
AlYVIVOKLTTAPIVOALGT.  AAANAOLYIEG HE YOPOUKTNPIOTIKEG YOVIOLOKES TEPLOYES  ALYVIVOAVLTIKNG
gvepydtrag Bacidlopvkntov avaidnkay Kot pocdlopiotnkay «véeg VIePoLelddoesy. Xe chyKplon
pe S100£01UEG YOVISIOUOTIKEG AAANAOVYIEC OALL KOt QVTEG TTOVL avVOKTNONKAY 0md GLAAOYN Gved TV
100 Baowdopvkntev tov Epyactnpiov cuykevipdOnkov onpavtikéG AEITOVPYIKES Kol PUAOYEVETIKES
TANpoopies Yo Tig vrepoeddoeg TaEng 11.

AEEa1g KAEWOWA: LETAYOVISIOUATIKY), VTEPOEEIOATES, AlyVivoKuTTapVOUYd, Bacidtopdknteg

Evyopweties: H mopodoa épsuva £xel ouyypnuatodombei ond v Evponaixny ‘Evoon (Evpomaiko
Kowwvikd Tapeio - EKT) ko amd €bvikodg moépovg péow tov Emiyeipnoiaxod Ipoypdupatog
«Exknaidevon kot Aa Biov Mabnon» tov EBvikod Xtpatnywov [Miawsiov Avagpopdg (EZITA) —
Epgovntico Xpnuoatodotoduevo ‘Epyo: @AAHY — EKITA-MIS377062 pe titho "MeToyovidimpatiky
avAAVoT MYVIVOALTIKOV IKPOOPYUVIGU®MY - Blopetatpon mapampoiovimv QUTIKNG TPOEAELONC OE
TPoiovTa VYNANG TpocTIfEpEVNG adiag".
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Metagenomic analysis of microorganisms and molecular characterization of ligninocellulose-
degrading genes from Mediterranean soil habitats

Kalntremtziou M.!, Papaioannou I.A.}2, Vangalis V.!, Pappas K.M.}, Zervakis G.1.%, Typas
M.A!

! Department of Genetics & Biotechnology, Faculty of Biology, National and Kapodistrian University
of Athens, Athens, Greece

2 Zentrum fiir Molekulare Biologie der Universitit Heidelberg (ZMBH), University of Heidelberg,
Heidelberg, Germany (present address)

% Laboratory of General & Agricultural Microbiology, Agricultural University of Athens, Athens,
Greece

The increasing global efforts for sustainable development lead to a pursuit of alternative energy
sources. Ligninocellulose is a promising candidate for biofuel production, given its abundance in
agricultural residues, although the resistance of its complex polymers to decomposition translates to
complications for large-scale exploitation. In nature, lignin is most efficiently degraded by white-rot
basidiomycetes through the combined activity of several laccase and peroxidase groups of enzymes. A
better understanding of the extended diversity and heterogeneity of these genes in basidiomycetes is
considered crucial for addressing the aforementioned limitations. The goal of this study was dual: (a)
to record the diversity and distribution of lignin-degrading microorganisms in soil microbial
communities from Greek forest mainland (Parnitha/P) and island (Andros/A) habitats, and (b) to
identify and molecularly characterize lignin-degrading genes from the same soil habitats. We
performed a next-generation sequencing-based metagenomic analysis of the microbial diversity
(16S/1TS markers) and functional profiling of lignin-degrading potential (with novel “universal”
markers developed here) of these two habitats. Our results showed the overall abundance of
Basidiomycota (mostly Agaricomycetes) in both soil surface (~60%) and 5-10 cm-depth (~80%)
samples, represented mostly by the orders Agaricales (P: 15%, A: 30%), Russulales (P: 27%, A: 12%),
Sebacinales (P: 8%, A: 6%), Trechisporales (P: 3%, A: 9%), and occasionally Polyporales (2%). In
contrast, Ascomycota were abundant on the soil surface (20-40%) but drastically reduced deeper in the
soil samples (5-10 cm), except for ectomycorrhizal ascomycetes, which were abundant in all samples.
Regarding bacteria, Proteobacteria (15-38%), Actinobacteria (9-13%), Acidobacteria (11-16%),
Bacteroidetes (5-21%) and Firmicutes (1-10%) were present in all samples and habitats, and many of
the identified species are known for their ligninocellulolytic functions. Metagenomic sequences with
ligninocellulolysis-characteristic domains were analyzed and “novel peroxidases” were discovered.
Their comparison to available basidiomycetous genome sequences, as well as those retrieved from our
lab strain collection (comprising more than 100 basidiomycetes), allowed the detailed phylogenetic
characterization of class Il peroxidase genes, which provides interesting implications to be tested in
future functional investigations.

Key-words: metagenomics, peroxidases, ligninocellulosics, basidiomycetes
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Apdon tov prapayovtov  Pseudomonas chlororaphis ToZa7, Serratia rubidaea S55 ko
Clonostachys rosea IK726 katéd Ttov @urtomafoyévov Fusarium oxysporum f.sp. radicis —
lycopersici koan exay@yn Yovidimv Tov oyeTilovTal pe TNV 0vIo) 6€ PUTA TONATS

Kapov N.N.L Xopapag Al ko Aayomodn A.AL
LEpyactipio dvroraboloyiag, Tewmoviky Zyols, Apiototéieio Havemotiuio Osooolovikng, T.O. 269,
T.K. 541 24 Ocoooltovikny, EALGda

270 TAOIGL0 TNG OAOKANPOUEVTG SLOEIPIONG TV AGHEVEIDV TOV KOAAIEPYELDY GULYKOTOAEYETOL 1)
Broroyin xotamoAéunon twov eutomafoydvav HUKNATOV 1 omoio agopd ot YPon OEEAMU®V
UIKPOOPYOVICUOV TOV OVORALovTal BloAoyikol Tapdyovtes. AVTIKEILEVO TNG TOPOVGUS EPYACING TAV
N UEAETN NG EMdpaoTg dVO PaKTNPOKOV PlOTOPAYOVI®V KOl EVOC HUKNTIOKOD Blomopdyovta oTtnv
TOUATO, YO TNV OVTIHETOTION ToL QuTomadoydvov poknta Fusarium oxysporum f.sp. radicis —
lycopersici (Forl). Zvykexpuyéva peretnOnkav ot pukpoopyovicpoi Pseudomonas chlororaphis ToZa?,
Serratia rubidaea S55 ot omoior amopovabnkav otmv EAAGS0, amd ™ pillooceaipa Ttoudtag, Kol
oltaplod avriotoyo kat o pokntag Clonostachys rosea IK726 mov amopovaddnke amd pileg kpbapiov
ot Aavio. Xg mponyovpevn in Vitro pedétm kot ot tpelg Plomapdyovies amodeiyTnkay ovooTAATIKOL
£vavtl Tov TpoavapepBivtog euToTadoyOovoL POKNTE. TNV Tapovco epyacion ueAethOnke o mOavoc
ovvdvaoudc avutdv og in Vitro mepduata vroroyiCovrag tic Tuég ECsy (Half maximal Effective
Concentration) Tov ekyvMoudtov TV 600 Boktnpiov Kotd TG ovATTLENG TOL HVKNAIOL Kot TNG
BAGomong tov cmopiov Tov Forl aidd kot tov C. rosea IK726. H Betikn enidpoaocr Tov cuvduacuon
TV Plorapaydviov enektdbnke og in planta nepduata oe Topdta, € PLTOd0YEin, VIO EAEYYOUEVEG
GUVONKEG, OOV KOl EMEJEIEAV IKAVOTOWTIKT PUTOTPOGTATEVTIKY| OpAcT). YTOOECAUE TG 1) APV TIKY
eMIOPAOT TOL TOPATNPEITAL OTNV EVTaoT TNG AcBEvelng omd Tovug Plomapdyovtes HEHOVOUEVO OAAG
Kol 6€ GUVOLOOUO, pmopel vo e€nynbel péom g emaywyng Yovidiov mov oyetilovtal Pe TV avtoxn.
Q¢ ek to0TOL, EAéYYONKE M £€Kepoon 3 YovVdimV OV KMOIKOTOOUV GTOEID TOV OULVTIKOV
UNYOVICUMV TNG TOUATOG UE TN XPNON TNG MOGOTIKNG avtiotpopns petaypaens PCR. H yoviduxm
éxppoon eléyyinke oe pila ELTOV TOUATOC TOL OVATTOXONKAV GE (QUTOdOYEID VIO EAEYXOUEVES
ouvOnKeg Kot ta yoviola mov peretnOnkav nrov to PR1, PR2 kot PR3, ta omoia kwdikomolobv Tig
avtioToryeg avtipikpoflaxég tpmteives. Télog, pehetOnke 0 OMOKIGHOG TOV PiiKoh GLGTHUATOSG TNG
topdtog omd 1o otéleyog P. chlororaphis ToZa7 to omoio petacynuotioTnKe He TO YOVIS0 NG
npactvng eopilovoag Tpwteivic. O amokioudg TopatnpnOnKe 6€ GUVESTIOKO UIKPOGKOTIO GAPMOOTG
pe axtiveg laser. ‘E& nuépec petd tov gpfoiacpd mapatnpndnke 01t 10 PaKTiplo OmOIKICE EMTVYADG
Ta prlikd Tpyidio Ko ToL EMPOVELNKE KOTTOPO TNG TOUATOG ELPAVICOVTAG EVOOQVTIKY] GUUTEPLPOPA.
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Effect of Pseudomonas chlororaphis ToZa7, Serratia rubidaea S55 and Clonostachys rosea 1K726
against Fusarium oxysporum f.sp. radicis — lycopersici and induction of defence-related genes in
tomato plants

Kamou N.N.}, Samaras A.* and Lagopodi A.L.!
Laboratory of Plant Pathology, School of Agriculture, Aristotle University of Thessaloniki, P.O. Box
269, 541 24 Thessaloniki, Greece

The use of beneficial microorganisms called biological control agents (BCAs) for the control of plant
pathogenic fungi, is considered an important part of the integrated management of crop diseases. The
object of this essay was to study the effect of two bacterial and one fungal biocontrol agents on
tomato, against the plant pathogenic fungus Fusarium oxysporum f.sp. radicis — lycopersici.
Specifically, the microorganisms Pseudomonas chlororaphis ToZa7, Serratia rubidaea S55, isolated
in Greece, from tomato and wheat rhizosphere, respectively, and the fungus Clonostachys rosea IK726
that was isolated from barley rhizosphere in Denmark, were included in this study. In a previous in
vitro assay these three biocontrol agents were proved to be efficient against the aforementioned plant
pathogenic fungus. In this study combining ability of the agents was tested in vitro, by calculating
ECso (Half maximal Effective Concentration) values of the bacterial extracts against Forl and C. rosea
IK726 mycelium development and spore germination. In planta experiments on tomato, in pots, under
controlled conditions, showed significant protecting ability, especially when the biocontrol agents
were combined. We hypothesised that the positive effect caused by the BCAs regarding the disease
severity could be attributed to inducible defence-related proteins. Therefore, 3 pathogenesis related
(PR) genes encoding PR1, PR2 and PR3 proteins were selected, and the gene expression patterns were
monitored using quantitative reverse transcription PCR in tomato roots, grown under controlled
conditions. Finally the colonization ability of P. chlororaphis ToZa7, tagged with green fluorescent
protein, was observed with confocal microscopy, on the tomato root system. Six days post inoculation
the bacterial strain successfully colonized the root hairs and the superficial cells showing endophytic
behavior.
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A&ohdynon TG ETOPaoS TOV AOEPLOV EAUTIOV UPORATIKAOV QUTAOV EVAVTIOV QUTOTAOOYOVE®V
RUKNTOV Kol fakTnpiov.

Kovueptd K.%, Téapog X. E.L, Towreryuavvng A. LY, Koprapng A2 kar Avroviov IT. I1.!

LEpyactipio dvromaboioyiog, I'ewmoviké Havemariuo AOnvav, Iepd O66¢ 75, 11855, Abiva
2Epyactipio Xnusioc kou Bioynueiag, Tuiua Aypotixic Avamtoéng, Anuokpiteio Iavemiotiuo Opaiig,
TK 68200, Opeorticoa

Xy mapovca perétn depevvnnke 1 aviyukpoPlokn dpdon tov abépiov AaimV ApOUATIKOV Kot
QOPUOKEVTIKAV ~ QUTAOV  €VOVTIOV  QLTOTOOOYOVOV  UVKATOV, OOUVKATOV kol Paktmpiov.
A&ohoyfinkav to abéplo Ehono. tov @utov Origanum vulgare subsp. hirtum, Coridothymus
capitatus, Origanum majorana kot Satureja thymbra mg mpog v mapeumodioTIKn TOVG dpaoT oThV
avamtoén, in vitro, tov pokftov Botrytis cinerea, Alternaria sp., Rhizoctonia solani, Fusarium
oxysporum, Verticillium dahliae, tov woudxknta Phytophthora sp. xor Paxtnpiov Agrobacterium
tumefaciens, Clavibacter michiganensis subsp. michiganensis kouw Pseudomonas syringae pv. tomato.
Q¢ TPpog ToVg POKNTES, TO ABEPLO A0 TTOVL TOPEUTONCE TANPOS TV AVATTUEN TPLOV HUKNTOV OTIG
WKPOTEPEG  oLYKEVIpMOELS eivor o  Coridothymus capitatus, v avantoén tov  @opdknTa
Phytophthora sp. ota 50ppm, v avamtvoén tov woknta Rhizoctonia solani oto 80ppm kot v
avamtoén tov Verticillium dahliae ota 150ppm, evéd v avértvén tov Alternaria sp. oto 200ppm. H
avantuén tov pokntev Botrytis cinerea kot Fusarium oxysporum moapepmodictnke TANPOG GE
VYNAOTEPEG GLYKEVIPMGELS TV aBEPIOV Aaiv. AvTioTotya, oTa PUKTNPL0 TUPEUTOIIGTNKE TANP®G
n avamtuén tov Agrobacterium tumefaciens and to cBépio éharo tov putov Coridothymus capitatus
ota 250ppm, n avamtuén tov Clavibacter michiganensis subsp. michiganensis o6 to cufépia Elaa
tov eutov Origanum vulgare subsp. hirtum xou Coridothymus capitatus otnv 161 cuykévipmon
(200ppm) ka1 tov Pseudomonas syringae pv. tomato and to éloio tov eutov Origanum vulgare
subsp. hirtum oto 500ppm. Emiong, avalvnkoav kot ov cvykevipooelg EC50 tov kdbe abépiov
glaiov.
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Evaluation of the essential oils of aromatic plants against phytopathogenic fungi and bacteria.

Koumerta A}, Tjamos S. E.%, Tsitsigiannis D. J.1, Kimparis A.2 and Antoniou P. P.

!Laboratory of Phytopathology, Agricultural University of Athens, lera Odos 75, 11855, Athens

Food Science and Technology, Department of Agricultural Development, Demokritus University of
Thrace, Orestiada, 68200, Greece

In the present study was investigated the antimicrobial activity of the essential oils of aromatic and
medicinal plants against phytopathogenic fungi, oomycetes and bacteria. There were evaluated the
essential oils of plants Origanum vulgare subsp. hirtum, Coridothymus capitatus, Origanum majorana
and Satureja thymbra as for their inhibitory effect in the growth, in vitro, of the fungi Botrytis cinerea,
Alternaria sp., Rhizoctonia solani, Fusarium oxysporum, Verticillium dahliae, the oomycetes
Phytophthora sp., and the bacteria Agrobacterium tumefaciens, Clavibacter michiganensis subsp.
michiganensis and Pseudomonas syringae pv. tomato. As for the fungi, the essential oil that inhibited
completely the growth of three fungi in the lower concentrations was Coridothymus capitatus. The
growth of oomycetes Phytophthora sp. was inhibited in 50ppm, the growth of Rhizoctonia solani in
80ppm and the growth of Verticillium dahliae in 150ppm, while the growth Alternaria sp. in 200ppm.
The growth of Botrytis cinerea and Fusarium oxysporum was inhibited completely in bigger
concentrations by the essential oils. As for the bacteria, their growth was inhibited completely for
Agrobacterium tumefaciens by the essential oil of plant Coridothymus capitatus in 250ppm, for
Clavibacter michiganensis subsp. michiganensis by the essential oils of both Origanum vulgare subsp.
hirtum and Coridothymus capitatus at the same concentration (200ppm) and for Pseudomonas syingae
pv. tomato by the essential oil of plant Origanum vulgare subsp. hirtum in 500ppm. EC50
concentrations of each essential oil were also analyzed.
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I[Ipocoropiopds omAVIOV YOOV KOl OKTIVIOOV Of VLTOGTPOUATO KIAMEPYEWNS TOV E0AOV
Cyclocybe cylindracea kot Pleurotus ostreatus ko 6ta wopaydpeve pavitdpre — Agpeovion g
eMLOPALONG TOVS 0€ EMAEYPEVES KUAMEPYNTIKES KL TOLOTIKEG TAPAPUETPOVS

Kovtpdtowg, .Y, Aavéing, I'.2, T'smpyiov, K.2 ko Zeppaxng, I'.LY"

Y Epyaotipio Tevikiic kow Tewpyucic Mixpofioloyias, Tuijua Emotiune ®vukic Mapaywyig,
T'ewmoviko Hovemotiuo AOnvav (*e-mail: zervakis@aua.gr)

2 Epyaotipio Tevikiic Xnueiog, Tuiuoa Emotiunc Tpopiuwv kot Atazpogiic tov AvOpomov, I'ewmoviké
Hovemoriuio ABnyvawv

Ot onavieg yaieg meptlapfavooy tic AavBavides kabng kot ta ototyeio okdavolo (Sc) kot vrTpio (Y).
Eldyioto givol yvootd oxeTikd pe TNV €mOPOOT TOLG GE HKPOOPYOVIGUOVS, EVM OEV VTAPYOLV
OYETIKA dedopéva yio ta KaAMePyoOueEVa poviTaplo. Entéd mAnpoc yopakinpiopéve vTocTpduaTo
amoteloVpeEVa amd SPOPETIKE YEMPYIKA Kol O0CIKA TOPOTPOiOdVTO YpnolpHoromdnKay yuor v
kaAMéEpyewa Tov eldmv Cyclocybe cylindracea xou Pleurotus ostreatus. H cuykévipoon tov ondviev
YOUDV KOl TOV OKTWVIO®MV GTO VTOGTPMUOTH KOl GTO TOPUYOUEV UAVITAPLO TPOGOOpIoTNKE HECH
eacpatopetpiog palov enaywyikd ocvigvypévov midopatog (ICP-MS).

Ta vad e&étoon VIOGTPOUOTH TOPOVGINCHY UEYOAN SLOKOUOVOT OTNV TEPLEKTIKOTNTA OF
OoTavieC Yaieg, eved a&looNUeElTN HTAV 1 CLYKEVIP®OT TOV VIO UEAETT GTOLEIDV GTO VTOGTPOUATO
amd mevkoPeddveg (g Kol TEVAVTO QOPEG LYNAOTEPT ONO TO VTOAOUTH), EVOSIKTIKY TNG
Blrocveempevong Tov gueavilel 0 GVYKEKPLUEVOG TOTOG LTIKOV 10T00. EmmAéov, onuovtikn Oetiknm
OLOYETION KOTOYpAPNKeE UETAED NG CLYKEVIP®ONG OTAVIOV YOI®V OTO VAOGTPOUOTO KOl OTO
povitapia C. cylindracea, evd dev ouvéPn 1o id10 oty mepintwon twv P. ostreatus.

H avdlvon kbiplov cuvictocmv (PCA) £6e1&e 0Tt TOAEG amd TIG KOAAEPYNTIKES TAPAUETPOVG
(TpOWOTNTO EUPAVIONG KOPTOPOPIDY, PLOAOYIKT OTOSOTIKOTNTO, TOPAY®YIKOTNTA) cvoyetilovtal,
avoAOY®G TOV €00VC TOL UOKNTO, UE TNV TEPLEKTIKOTNTO TOV LTOCTPOUITOV GE GTWAVIES YOiES.
EmmpocBétmg, o fabuog peimong tov vaddv cuoTatik®v (MUikuttapivn, KuTtapivn Kot Atyvivn), o
amotélecpa g avamtuéng tov P. ostreatus oto vrooTpopa KAAMEPYELNG, ELPAVIcE BETIKN cLGYETION
LE TN CLYKEVTIPMON TOV GTAVIOV YOLDV. L& OAEC TIC MEPMTMGELS EUPOVICTNKE OPVNTIKN GUGYETION
HETAED TOV GUYKEVIPDCEMY TV CTAVIMV YOIDV GTO VITOGTPMUATH KOl TOV dEIKTN PLOCVGCHOPELONG
(BCF), evd m enidpacn tng ovotacng Tov vrootpduatog otovg BCF dapopomoteitat avaroyo pe to
MUkd otoryeio. Ot TWEC TG EKTILMDUEVNC TMUEPNOWG TPOCANYNG OTMAVIOV YOIV HECH TNG
KATOVAA®ONG LOVITOPLOV VIOAOYIGTNKAY O TOAD KATMTEPES OO TO EMTPENOUEVA Opta. Téhog, pe
™mv geapuoyn g dokprtikng avalvong (discriminant analysis) eni tov cuykevipOoE®OY GTAVI®DV
YOUDV GTO HOVITAPLE, €ival SUVOTOC O TPOGOIOPIGUOG TOV TUTTOV TOV VITOGTPOUNTOS KOAMEPYELNS
emPefardvovtag ™ ypnowodTTO. TOVG OC Ogikteg aVOEVTIKOTNTOG. XE TUNMO TNG UEAETNG
EQAPUOGTIKAY 0PYEC TNG GTOYEWKNG LETABOAOMIKAG , OT™G 0nTh TPOGPOTA OpicOnKE.

AéEarg khewdd: omdviec yaieg, AavOavideg, ICP-MS, edmoua poavitdplo, AryvivokvTTopivovyo
VIOGTPOLLATO

“Zhang P, Georgiou CA, Brusic V., Elemental metabolomics. Briefings in Bioinformatics (in press).
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Assessment of rare earth elements and actinides in cultivation substrates and in Cyclocybe
cylindracea and Pleurotus ostreatus mushrooms — Evaluation of their effect on selected
cultivation and quality parameters

Koutrotsios, G.}, Danezis, G.2, Georgiou, C.2 and Zervakis, G.I.>"

! Laboratory of General and Agricultural Microbiology, Agricultural University of Athens (*e-mail:
zervakis@aua.gr)

’Laboratory of General Chemistry, Department of Food Science and Human Nutrition, Agricultural
University of Athens

Rare earth elements (REEs) comprise lanthanides as well as the elements scandium (Sc) and yttrium
(Y). REEs effect on microorganisms is not well-known and no data exist in respect to cultivated
mushrooms. Seven fully characterized substrates composed of different agricultural and forestry by-
products were used for the cultivation of Cyclocybe cylindracea and Pleurotus ostreatus. The
concentration of REEs and actinides in these substrates and in the mushrooms produced were
determined through the use of inductively coupled plasma mass spectrometry (ICP-MS).

REEs presented a high variability among substrates tested. The pine needles substrate in
particular showed up to fifty-fold higher concentrations for all REEs, thus demonstrating its capacity
to serve as an efficient bio-accumulator. Correlation coefficients for cultivation substrates and
mushrooms revealed that these two fungi exhibit different modes in REEs accumulation. For several
REEs, a significant correlation was detected between their content in C. cylindracea substrates and
mushrooms, whereas no such correlation was established for any REEs in P. ostreatus.

Principal component analysis (PCA) evidenced that many of the cultivation parameters
(earliness, biological efficiency, productivity) are correlated with REEs content in substrates, but
depend on the mushroom species. Furthermore, the decrease in the major fiber components
(hemicellulose, cellulose and lignin) of the cultivation substrates, as a result of Pleurotus ostreatus
growth, presented a positive correlation with their content in REEs. In all cases, a negative correlation
was detected between REEs concentrations and the bio-concentration factor (BCF), while the effect of
the substrate composition on BCF values varied depending on the element. The values of the estimated
daily intake of REEs through mushrooms consumption were found to be well below the allowable
limits for humans. Finally, a discriminant analysis on the basis of REES concentration, was used to
classify with accuracy the analyzed samples in respect to the nature of the cultivation substrates, and it
could hence be exploited for authentication purposes. In part of this study, certain principles of
elemental metabolomics™ (as recently defined) were applied.

Key-words: rare earths, lanthanides, ICP-MS, edible mushrooms, lignocellulosic substrates

“Zhang P, Georgiou CA, Brusic V. Elemental metabolomics. Briefings in Bioinformatics (in press).
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Enidpacn vmootpopaTOV 0m0TEAOVUEVOV 06 TOPUTPOIOVTA ELOLOVPYINS KOl OLVOTTOLINS OF
KOAMEPYNTIKES TAPANETPOVS Kol 6€ PlodPuoTIKA GLGTUTIKG MAVITUPLOV Tov gidovg Pleurotus
citrinopileatus

Kovtpdtowg, I}, Kaloyepémovrog, N.2, Kahdpa, A.%, Tta@6movdrog, I1.2 kau ZepBaxng, [.LY"
YEpyactipio Tevikiic ko Tewpyikiic Mixpofioloyiag, Tujue Emotiuns @vukic apaywyi,
T'ewmoviko Hovemotiuo AOnvav (*e-mail: zervakis@aua.gr)

2Epyactipio  Xnueioac-Bioynueiog-dvoikoynusioc  Tpopiuwv, Tuijue Emotjuns  Aicatoloyioc-
Awazpopng, Xopoxorneio [lavemioriuio

H xoliépyein g opmélov kot Tng €MAg omotelobv VO amd TG KLPLOTEPES YEWMPYIKES
dpacTNPlOTNTEG OTIC YOPeG TG Mecoyeiov. H emefepyacia T@v Kapmdv TOLG Yo TNV TOPOYOYN
eL0oAdooL Kol KPacloh odnyel 6TV TAPUy®YN UEYIA®V TOGOTHTM®V VRTOAEWUATOV Kot 0moPANT®V
kafiotdvtag dvoKoAn TV epappoyr| meptPailoviikd opfdv mpakTik®mv enesepyaciog Kot 61a0eomng.
YKOMOG TNG TOPOVGHS epyaciag Mtav va depguvnbel (o) 1M KATOAANAOTNTO TGOV &V AOY®
TOPOTPOIOVI®V YO TNV TOPOCKELT] VITOGTPAOUATOS TNG OVEPYOUEVNG KUAMEPYELNS LAVITAPUDY TOV
gidovg Pleurotus citrinopileatus kot (B) n emidpach TOLVG OTNV TEPEKTIKOTNTO ETAEYUEV®V
BlodpacTIK®Y GLGTATIKOV GTA, TOPOYOLEVE, LLOVITAPLOL.

270 VAOCTPOUE 7OV OTOTEAOVVIOV OO TOPATPOiOVTO, €haovpyiog (QUALo eAldg kot
amoPANTO d1pactkod eAatoTpiPeion) 1 ELEAVIOT] TOV HOVITAPIOV KOBLGTEPNGE KATA TEVTE NUEPES KOt
N Proroyikn amodotikdTTa NTav HikpoTePN Katd 51% ce oyéon pe Tov udptopa (dyvpo oltaplov).
Avrifeto, 610 VTOCTPOUE. TOV TPOSTEOMKAV GTEUPLAN OVOTOlag G€ 161 avoAoYio Ue TO Gyvpo 1M
TPOWOTNTO LEWDONKE KOTA TEGTEPLG NUEPES Kal 1| froAoyikh anodotucotnta avEnnke Katd 32%.

H ocvykévtpmon t@v oMKodv @aivolkdv oo vd dlepehivorn VTOCTPAOLATH TV GNUAVTIKA
VYNAOTEPT AmO TOV UAPTUPO, PE GUVETELY TNV aVENGN NG GLYKEVIPMOOTG TOVE KOl GTO TOPAYOUEV
poavitapuo. [TapdAinia, Samictdbnke avénon g aviloEEd®mTIKNG IKAVOTNTAS TOV TEAKOV TPOTOVTOC,.
Ocov agopd oT0 ETPEPOVS POIVOMKE GLGTATIKA, TO. LOVITAPLN TOL OVOTTUYXONKAY GE VIOGTPMLOL
OV TEPLEYE CTEUPLVAO ELPAVIGOV OTLOVTIKG VYNAOTEPEG cuYKevTpmaelg P-OH-Bevloikov o&éoc, p-
OH-patvvro&ikod o&éog kot Kovpaptkod 0££0g GE GUYKPIOT LE TO VTTOAOUTO, EVA TO OVTIGTOL(O TOL
avamTOYONKav o€ EANOVPYIKE TOPOTPOIOVTO EUPAVIGOV VYNADTEPY] GLYKEVTIPOOT| pecPepatTpoing,
KOPTQEPOANG Kot oAeavorkoy o&EmG. Ailel va avapephel 0TI oTo LovITAple TOV avorTHYONKAY o€
Gyvpo eV aVIYVEDTNKAY Ol EVAGELS KOAUTPEPOAN Kol OAEAVOALKO 0&D, VTOdEIKVDOVTOG TV EMIAEKTIKN
TPOCANYT TOVG amO TO VITOCTPAOUATO GTO OToie, aVTEG TepiEyovtal. EmmAéov, avardoelg yio Mmapd
o&éa mov mpaypatoromdnkav otig kapmopopieg Tov P. citrinopileatus dev mapovciocay oMnUAVTIKES
Stopopéc PeTa&h TV HOVITOPLOV TOV TPONADAY 0O SOPOPETIKA VTOGTPMLLUTOL.

Ag€arg kKAeWd1d: kaAlepyovpevo pavitapua, Pleurotus citrinopileatus, omopinta ehowotpifeiwv,
OTEUEVAO, BlodpaoTIKG GVGTATIKE, AVTIOEEIOMTIKN KOVOTNTA
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Effect of substrates consisting of olive oil mill and winery by-products on cultivation parameters
and on bioactive compounds content in Pleurotus citrinopileatus mushrooms

Koutrotsios, G.}, Kalogeropoulos, N.2, Kaliora, A.2, Stathopoulos, P.2 and Zervakis, G.1.%"
Laboratory of General and Agricultural Microbiology, Department of Crop Science, Agricultural
University of Athens (*e-mail: zervakis@aua.gr)

’Laboratory of Chemistry, Biochemistry and Physical Chemistry of Foods, Department of Nutrition
and Dietetics, Harokopio University

The cultivation of vines and olive trees are among the main agricultural activities in Mediterranean
countries. The wine and olive oil industries produce huge amounts of residues and wastes whose
treatment and disposal is a rather complex and often problematic process. The aim of the present work
was to investigate the suitability of the aforementioned by-products for the cultivation of Pleurotus
citrinopileatus (“yellow oyster”) and to study their impact on the levels of selected bioactive
ingredients in the mushrooms produced.

In substrates consisting of olive by-products (olive leaves and two-phase olive mill waste), the
appearance of mushrooms was delayed by five days and the biological efficiency was lower by 51%
when compared to the control (wheat straw). In contrast, in the grape marc based substrate, appearance
of mushrooms was accelerated by four days and the biological efficiency increased by 32%.

The concentration of total phenolics in the substrates under investigation was significantly
higher than in the control; this resulted at increased total phenolics content and higher antioxidant
capacity in the mushrooms produced. As regards individual phenols content, mushrooms grown on
substrates containing grape marc exhibited significantly higher concentrations of p-hydroxybenzoic
acid, p-hydroxyphenylacetic acid and cumaric acid, while those cultivated on olive by-products
presented higher concentrations of resveratrol, kaempferol and oleanolic acid, indicating the ability of
P. citrinopileatus to selectively absorb phenolic compounds from substrates containing them.
Furthermore, no significant differences were detected among fatty acids content in P. citrinopileatus
mushrooms originating from the various substrates tested.

Key-words: cultivated mushrooms, Pleurotus citrinopileatus, olive mill waste, grape marc, bioactive
compounds, antioxidant capacity
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A&00éynon tov {eorifov kar Tov Agri-fos 600® otV avriperdmIoN AdPOPVKAOGEMVY

Aayoyiayvn X.1, Ayyehomoviov .}, ZakvvOwog I'.? ko Torroryiavvng A.1.1*

ewmoviké  Havemotiuio  AOyvayv, Tufuo Emotiuns  Pvukic  Hopayowyis,  Epyactipio
Dvromaboloyiag, lepd Ooog 75, 118 55 Abnva

°TEI Kaldaudrag, Zyoli Teyvoloyiac T'ewpyicdv Ipoidviwv, Tuiuoa Texvoloyias Tpopiuwv,
Avurdlopog, 24100 Kaloudro

*Email : dimtsi@aua.gr

Ta @utd Katd ™ pakpdypovn £EEAKTIKNY TOLG Topein SIUOPEMOGAV TOADTAOKOVG UNYOVIGHOVS TOV
TOVG TPocdidovy avhekTiKOTNTO OTNYV TANOMPE TV Tadoydvev (LoKnteg, Pakthnpla Kot 101) pe to
omoia épyovtal oe kabnuepwvn emoen. To @avouevo tng emikTnINg SWGLCTNUATIKAG OVTOYXNS 7
avocomoinong (Systemic Acquired Resistance - SAR) amotehel pépog Tov €yyevois 0voGOTOTIKOV
GUGTNHOTOS TOV QLTAOV Kol eKONAGVETOL pE TN Ploynpkn M ynuikn déyeporn tov AavOavovimv
UNYOVIGU®Y VTOYNG, UE TN XPNOT UN Tafoyovey LKPOOPYUVIGU®Y 1 ¥NIK®OV 0VCL®V. X1 TACicL
Mg TopovoNg HEAETNG €ytve a&loAdynomn tov (egdABov, mov amoterel €vo QLUOIKO TETPOUA LE
WO10TEPES PLUGIKOYNUIKES WOLOTNTES, Y10, TNV KOVOTNTO TOV VO TAPEYEL TPOGTAGIO GTA PLTE EVOVTL TOV
woknto Verticillium dahliae mov wpokaiei adpoukvuk®oelg Kot TG PoKTnplokng oTyudtmong mov
npokaAeitar and to Paktipio Pseudomonas syringae pv. tomato. O {edMboc, 660V apopd T EVLTIKA
ToPOyOYn, ExEl HeEeTNOel TEPIGGOTEPO GAV £G0POPEATIOTIKO, EVD O POAOG TOL GTNV CVILLETMONION
10V acbeveidv etvor dyvootog. To Agri-fos 600° amotekel éva £181kd TOPUCKEDOGLO ATOTELOVHEVO
Ao POGPOVIKA ovIOVTO KOAIOV TO 0Toio TEPA OO TO POAO TOVG MG OPETTIKA GLGTATIKA EYOVV TNV
KOVOTNTO  EMAYOYNS TOV  OUUVIIKOD PNYOVICUOL TV @utedv. To zmepdpoto  moboyévelog
npaypatoromOnkav ce gutd Arabidopsis thaliana mov poAdvOnkav pe to poknta V. dahliae kot 1o
Baktrpio Pseudomonas syringae pv tomato kot o ot peirtlavag mov pordbvenkov pe to woxnta V.
dahliae 6mov o {edMboc kon to Agri-fos 600® epappdsnray vid popeh prionoticpatoc pe 10 ml avé
yAootpdxt (10° kovidia/ ml) o 5 gr/lt kon 1 ml/lt avtictorya. Zoueove pe Ta amotelécpota omd To.
newpbpota waboyévelag Swmotddnke 61t o {gdMbog ko to Agri-fos 600° &xovv v kavoTnTa
peimong Tov m0600Toh TG PepTicthrinong o euTd ueAttldvag kai 4. thaliana o€ m060016 5-20 %.
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Evaluation of zeolite and Agri-fos 600® to control Verticillium wilt disease

Lagogianni C. !, Aggelopoulou F. 1, Zakynthinos G.2, Tsitsigiannis D.I. 1

'Agricultural University of Athens, Department of Crop Science, Laboratory of Plant Pathology,
Athens, Greece

*Technological Educational Institute (A.T.E.l) of Kalamata, Department of Food Technology,
Kalamata, Greece

*Email : dimtsi@aua.gr

Plants, during their evolutionary path, formed complex resistance mechanisms against their invading
pathogens (fungi, bacteria and viruses). The phenomenon of Induced Resistance is part of the innate
immune system of plants and is expressed after the biochemical or chemical stimulation of latent
resistance mechanisms that are activated i.e. using non-pathogenic microorganisms or chemical
inducers. The objective of this study was the evaluation of zeolite and Agri-fos 600® to control
Verticillium wilt disease. Management of Verticillium dahliae is mainly based on prevention, thus the
discovery of alternative means for its control is essential. Zeolite is a microporous, aluminosilicate
mineral with specific physicochemical properties commonly used as a commercial adsorbent and
catalyst. Zeolite is commonly used as a soil improvement substance but its role in disease management
has not been studied. Agri-fos 600® is a special formulation consisting of potassium phosphonate
anions that except their role as nutrients, have the ability to induce the defense mechanism of plants.
Pathogenicity experiments were performed in Arabidopsis thaliana, eggplants and tomato plants
infected with Verticillium dahliae (10 ml suspension of 10° conidia/ml) where zeolite (5gr/It) and
Agri-fos 600® (1ml/lt) applied in the form of root drenching in three booster doses of 10 ml.
Virulence assays showed that zeolite and Agri-fos 600® have the ability to reduce the rate of
Verticillium wilt mainly in tomato and A. thaliana by 5%-20%. Repeated applications of zeolite and
Agri-fos 600® are necessary for the effective control of Verticillium wilt. Finally, it was found that
Agri-fos 600® confers faster plant growth and greater leaf area. Future experiments will be extended
to the role of zeolite in controlling wilt in field experiments in several crops.
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Mehétn ™G MKpoPloK)g TOUKIAOTTOG TNG Spaurus aurata, pe T yp1o1N KIAMEPYNTIKOV
TEYVIKOV

Aovapo M.!, Mratapyiic K.2, Tewgung I'.!

YTuuo Moyeipionc Hepifallovios ko Pvoadv Iopwv, Hovemorijuo Hatpav, 30100 Aypivio,
ElAéda.

2Tusjua. Texvoldywv Aligiag xor Yoorokallagpyeicrv, Teyvoroyié Exmoudevtié Topoua Avtic
ElAddag, 30200, Meooioyyr, EAAGda.

Ta pikpopra etvar 1 o ToALTANOMG popen CoNG 6ToV TAAVITY LG Kot KOTOKOUV 6g OAa ta mlavd
(ko pepkég popég amibava) owoosvotiuata. Kad’ 6An m dudpkela g {ONg HoG EPYONACTE GUVEYDG
G€ EMOQN LLE OLTOVG TOVG LKPOGKOTIKOVG OPYOVICUOVG. LTV 0VCI0 EXOVE U0 GUVEEEAIKTIKT OYEOT)
pali tovg, koatd tv omoio apoPaio opéAn omokopilovior op@idpopo petad Eeviot) Kot
piKpoopyovicpov. Aegv vmdpyel KoAOTEPO TOPASEYLO TOL VO KOTOOEWKVOEL 0T TN oo
apolfaldTnTog amd 0oVTO TOL YOOTPEVIEPIKOD GCOANVE TV onmovoviwtov. To éviepo TV
oTOVOLA®TAOV glval amd PHOVo TOL £va TOAVTAOKO OKOGUGTNHO Kol OmoTEAELTOL amd évav TEPAOTIO
aplud cLUPLOTIKOV PoKTNpi®v OV PUGLOAOYIKA GLVLTAPYOLV UE TO KVUTTOPO, TOLG 16TOVG OALG
KUPIOC LLE TO OVOGOTONTIKO GUGTNLO TOV EEVIGTAOV TOVG,.

Ta televtaio ypdvio. UE Tr YPNOT OUIKDV TEXVOAOYIDV, &xel evioyvbel n yvdon Ttov
piKpoPlakoh 01KOGUGTAUATOS GTO YUGTPEVIEPIKO GUGTNUA T®V 6ToVOLA®TAV. Eival amodektd o1t ot
UIKPOOPYOVICUOL TOL EVTEPOV GUUUETEYOVY GTO OTPOPIKO UETAPOMGUO KOl OTNV 0vOGiol TOL
Eeviot. Emmpocheta éxel deybel OTL 0 YOOTPEVTEPIKOC COANVAG, €IVOL WOAVIKO «UEPOCH YO TNV
opldvTia peTapopd yovidiov, pe pepikd omd avtd to yovidia va oxetilovtal pe vyiotng onuaciog
HeTAPOAKES 1010TNTEG TOV EEVIOTH OMM®G: TN AOWOYOVO OVTIGTOOT, TN OVTIIGTOCN TOL EEVIOTH OF
avTilotikd, kabng kot 6to EevoPloTikd petaforioud.

Apeioto OpmG eival kol TO EVOLOQEPOV Yo TN MEAETN TNG OOUIKNG KOl AELTOVPYIKNG
TOKIAOLOPPIOG TOV HKPOOPYOVIGULMY TOL YOOTPEVIEPIKOD GOANVA, GE AYPLOVS Kol OIKOGLTOLG
TANOVGHOVG GTOVIVAMTAOV KOl YOPOMTMV. XTNV EPYACIO LOC, LEAETNOAUE TN UIKPOPLOKT TOIKIAOTNTO
TOV OlGOPAYOV, GTOUOYLOV, TUAMPIKAOV, AETTOV KOl TOYD EVIEPOL TNG TOUTOVPUS, GO 6VO AYPLOVG
minfuopovg. Astypota cuAAEYONKav amd ) ApvoBdiacca Meocoloyyiov, éva amd T @oin kot )
KXeiooBa. Avo dapopetikd Opentikd péco ypnowonombnkav, TSA pe NaCl kot LB, evd 1 endaon
wpaypatomolidnke otovg 25°C kan 37°C.

Amopovdbnkav cvovolikd 192 Boktnplokd oTeAéyn, mOL EKTPOCOTOVY 95 SUPOPETIKES
Aertovpykég tavopikéc povades. [paypatonomdnke xopoaktpiopds TV PaKTnplok®V GTEAEYDOV UE
uepikn oAlniovyion tov yovidiov 16S rRNA. Ta mo xvpiapye @OAAa ftav avtd tov Firmicutes,
Actinobacteria kot Gammproteobacteria. Astougpfic vAoyevetikn avdAivon kot cvykpicelg petad
TV dVO TANOLOUOV KOl TOV TUNHAT®V TOV YOOTPEVTEPIKOL COAVA B0l TOPOLGLIGTOV.

A&Ea1g KAE1OWa: Tomovpa, YaoTpevTePIKOg cwinvag, 16S rRNA, uikpofiokn motkihdtnta
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Microbial diversity of Sparus aurata, using culture dependent techniques

Lanara M.!, Batargias K.2, Tsiamis G.!

'Department of Environmental Management and Natural Resources, University of Patras, 30100
Agrinio, Greece.

’Department of Fisheries and Aquaculture, Technological Educational Institute of Western Greece,
30200, Messolonghi, Greece.

Microbes are the most numerous life on our planet and can appear in all possible (and sometimes
improbable) ecosystems. Throughout our lifetime, we constantly keep in touch with these microscopic
organisms. In fact we have a co-evolutionary relationship, at which mutual benefits obtained
interactively between the host and non-pathogenic microorganism. There is no better example that
illustrates this reciprocal relationship than the gastrointestinal tract of vertebrates. The intestine of
vertebrates is itself a complex ecosystem, comprising a vast number of commensal bacteria coexisting
with cells and tissues.

Over the last years, the use of omic technologies, has enhanced our knowledge on the
microbial ecosystem of the gastrointestinal tract of vertebrates. The general perception that the gut
microbes involved in nutrient metabolism and immunity of the host is now clarified. Additionally, it
has been shown that the gastrointestinal tract, is ideal for the horizontal transport of guest bacterial
genes. Some of these genes are related to crucial metabolic properties of the host such as virus
resistance, host resistance to antibiotics and in xenobiotic metabolism.

Undiminished is also the interesting to study the structural and functional diversity of
gastrointestinal microorganisms in wild and domestic vertebrate populations and chordates. In our
study, we characterised the microbial diversity of the esophagous, stomach, pyloric caeca, mid and
distal instestine of Spaurus aurata from two wild populations. Samples were collected from
Messologhi lagoon, one from Tholh and the second from Kleisova. Two culture media were used,
TSA with NaCl and LB, and plates were incubated at 25°C & 37°C.

We isolated in total 192 bacterial strains, representing 95 different operational taxonomic units
(OTUs). Characterisation of the bacterial strains was performed by sequencing the 16S rRNA gene.
The most dominant phyla were those of Firmicutes, Actinobacteria and Gammaproteobacteria. A
detailed phylogenetic analysis and comparisons between the two populations and the parts of the
gastrointestinal tract will be presented in detail.

Keywords: seabream, gastrointestinal tract, 16S rRNA, bacterial diversity
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DVTOPLE. KAPTOPOP®V dEVOpmV amarlaypéve omxd widg (H2020-MCSA-RISE-2016-Virus free
fruit nurseries, VirFree)

Monéyke B.1! Katig N.I. !, Altenbach D., Caglayan K., Xovtpovdng K.4, Codoner, F.5, da
Cunha A.T.%, Di Serio F.’, Dichio B.8, Formica, L.%, llbagi H.1°, Kalantidis K.*, Li S.?, Olmos
A3 Pietersen G.", Ritzenthaler C.*°, Tanriver E.16

YEpyactipio  dvtomaboroyias, Tuijue Iewmoviag, Apiototéieio IMavemotiuio Oeooalovikig,
@goaa/lovixn,zBioreba, Switzerland, *MKU, Turkey, 4@01’018){1/1}617’, EMdda, 5Lifesequencing, Spain,
®ISPKS, Angola, ‘CNR, Italy, BUBAS, Italy, *Agritest, Italy, *°NKU, Turkey, "'IMBB-FORTH, Greece,
2IPP-CAAS, China, BIVIA, Spain, “UNIP, South Africa, **CNRS, France, '*Beta, Turkey

Ta omwpo@dpa dEVOPA KaL 1) GUTEALOG OVOTOPAYOVTOL 0yevmdg Kal cuvibmg elvar epforlacuéva Tavm
G€ LTOKEIUEVA LE OMOTEAECUO VO HOAUVOVTIOL O peydAo apBpd maboydvev Ommg ot 10l Kot ta
€N, Hepwkd oamd To omoio. MPOKAAOUV GOPapEc OmMMAEES OGNV TOPAy®mYN Ko peiwon
mapoy@ykng Long tov acbevav putav. Ta naboyova avtd dev UTOPOLY VA UVTIUETOTIGTOVV LE TNV
EQOPLOYY] PVTOTPOGTATEVTIKAOV TPOTOVIMV KOl O O OMOTEAECUATIKOG TPOTOG AVIIUETOTIONG Etvat 1
TOPOYOYN Kol EUTOpPEic. VYNANG TOOTNTAG TIGTOTOUUEVOL TOAAATAOGIAGTIKOD VAIKOV. Q6TdG0 N
dwadkacio ot dev gival Tavtote omAn Kot Ta Epguvntikd ko Axaonpaikd [dpdpota oe cuvepyooio
HE TOVC WIOTIKOVG @opeic epyaloviar ywo v Peitimon g Ilpog v katedbBovvon avt
ocvvepyalovtar Epguvnrikd 13p0dpato Kot 1iwtikol gopeilg 6to epeuvnTikd avtd TPOYPOUU Yo TNV
enitevén oV TopakdTe® oTtOY®V: 1) Avayvodpion vEmV GTEAEXDV Kl €0OV 1OV KOl 00OV TOV
TPOSPAlAovY Ta KOpToPOpo, 0&vdpa Kol TNV aumero, 2) Bedtioon tov  dwbécipuov pedddwmv
duyvoong kot avarntuén véov kot 3) Beltimon tov pefddov mapaywyng vyning moldtnrog
TIGTOTOUEVOD TOAAOTAAGIAGTIKOD DAIKOD KOPTOPOP®V SEVIPMV KAl OUTELOV. XTO EPELVNTIKO AVTO
Tpoypoupe ot oloféoiueg  péBodol TOL  YPNOULOTOOVVIOL GTO  TPOYPAUUOTO  TOPUYWOYNG
TIOTOTOUEVOD TOAAATAGIAGTIKOD VAIKOD B0 cuVOVOGTOOV UE VED KOWVOTOUEG TEXVOLOYiEG OTmC M
arAnrovymon véag yeviag (Next generation sequencing, NGS) kot to vavocopatidi (Nanobodies).
270 TPOYPOAULLO GUUUETEYOVY 8 axadnpaikd Wpvuate e EE kot yopdv mov oyetilovion pe avtry, 3
amd Tpiteg yopeg Ko 5 Wiwtikol gopeic. Ot yvooelg mov Bo amoxtnBovv amd to mpdypauuo Oa
StovepnBovv peta&h TV CLUUETEXOVI®V, EVD B0 SLOYETELTOVV GTI| GLUVEXELD GE PVTMOPLN, Kol AAAOLG
Wwwtikovg eopeic. Emiong, eivon 1dtaitepo onuavtikd 4Tt Katd 11 SdpKell TOV TPOYPAUULATOS Oa
EKTTOLOEVTOVY VEOL EMIGTNLOVEG-EPEVVNTEG. ZVUTEPACUATIKA, TO OTOTEAECUATO TOV TTPOYPAUUOTOS
aLTOL Bo EUTAOVTICOVV TIC YVMGELS Y10 TOVS 100G KOl T, LOELOT OV OYETILOVTOL LE dLapopes 0oOEVELEG
TOV KOPTOPOPOV JEVOP®V Kot NG oumérov, Ba Pertimbel  svacOnocio tov dwbéoipumv pedddmv
duyvoong kot Ba avamtoyBodv véeg mov Oa cupPdAlovv ot PeAtioon TG mOOTNTAS TOV
SLOKIVOOEVOD TTOALUTAAGLOGTIKOD VAIKOD KOPTOPOP®Y OEVOPMOV KOl AUTEAOV.

“To gpegovnTikd avTO TPOYpappe ypnuotodoteitar and v EE ota mlaicia tov mpoypdppotog

Horizon 2020 yw v épevva kot TV Kovotopia kKdtm ond v ocvpeavie Marie Sktodowska-Curie
No 734736
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H2020-MCSA-RISE-2016-Virus free fruit nurseries (VirFree)

Maliogka, V.1.}, Katis N.I.!, Altenbach D.?, Caglayan K.3, Chondroudis C.%, Codoner, F.5, da
Cunha A.T.%, Di Serio F.’, Dichio B.8, Formica, L.% llbagi H.1°, Kalantidis K.1!, Li S.?, Olmos
A1 Pietersen G.*, Ritzenthaler C.%, Tanriver E.%6

'Plant Pathology Laboratory, School of Agriculture, Aristotle University of Thessaloniki, Greece,
’Bioreba, Switzerland, *MKU, Turkey, *Fitotechniki, Greece, °Lifesequencing, Spain, °ISPKS, Angola,
'CNR, Italy, SUBAS, Italy, °Agritest, Italy, *°NKU, Turkey, IMBB-FORTH, Greece, *’IPP-CAAS,
China, 2IVIA, Spain, **UNIP, South Africa, >CNRS, France, **Beta, Turkey

Fruit trees and grapevine are propagated vegetatively and are often grafted. As a result they suffer
from a high number of pathogens such as viruses and viroids, with some of them causing severe yield
losses and reducing the productive life of the affected plants. As these pathogens cannot be controlled
by the application of chemicals, the most efficient way to combat them is the production and
commercialization of high quality pathogen-tested propagative material. Nevertheless, this procedure
is not straightforward and both academia and private sectors are working towards its improvement. In
this direction was built the herein interdisciplinary project which brings together participants from
both academia and private companies to collaborate through their expertise on the following
objectives: 1) to identify new viral and viroid strains or species affecting fruit trees and grapevine, 2)
to optimize existing and develop novel detection methods and 3) to improve propagation and
sanitation methods for producing high quality (virus-tested) plant material of fruit trees and grapevine.
In this project diagnostic tools currently used in certification schemes will be combined with cutting
edge technologies such as NGS and Nanobodies. The project has eight academic partners within the
EU and associated countries, three within Third Countries and five non-academic partners. The
knowledge obtained will be shared among the partners of the project and further disseminated to
academic institutions, nurseries and other private sectors. Most importantly training of a new
generation of researchers will be done in close contact to the needs of both industrial and academic
sectors. In conclusion, the results of this project will enrich the knowledge on viruses/viroids
associated with different diseases, improve the sensitivity of their detection methods, lead to new
detection products and further contribute to the improvement of the disseminated propagative material
of fruit trees and grapevine.

“This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Skltodowska-Curie grant agreement No 734736”
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Armhovymon véag yeviag (Next generation sequencing, NGS) mkpav mapepporriopevov RNA
(SIRNAS) Yo ™ perétn véov 1 avadvOpEVOV 10A0YIKAOV 000svaEl@V: N TTEPINTOON HIOG VENGS
ac0éveras Tov papoviov oty lehondvvnoo (EALGda)

Monméyke B.LYL Adtog AL, Kaparnéton A.l, Opgavidov X.!, Olmos A2, Xatinpacirieiov E.K.2
Katig N.L!

YEpyactipio dvtomaboloyios, Tuiuo ewmovias, Apiototéleio Iavemotiuio Ocooalovikng, 54124
Bcooolovikn

ZInstituto Valenciano de Investigaciones Agrarias (IVIA), Plant Protection and Biotechnology Center,
46113 Moncada, Valencia, Spain

*Epyactipio  Dvtomaboloyias, Tunue Emotjunce Pvuxic IHoapaywyic, Tewmoviké Hovemotiuio
ABnvav,, 118 55 Anva

H alnrovynon véag yevidg (Next generation sequencing, NGS) éopepe ‘enaviotoon’ ot didyvmon
TOV QUTIKOV 10V Kol cLUVERBOAAE og peydlo Pabud otov YopaxTnPIoUd TOV UKDV TOPUYOVIOV TOV
oyetiCovioan pe véeg M avadvoueves acBéveleg tov LTOV. Aldeopolr TomOL popiwv  Exovv
ypnowonomnbel mg untpeg yro tnv NGS. Meta&d avtdv 1 avaivon ukpodv mopepfaliopevay popiov
RNA (small interfering RNAs, siRNA), tov mopdyoviol and 1o unyovicpod ciynong tov RNA tov
QLTAOV £VOVTL TOV WKOV HOAOVeE®VY, EYEL ¥PNOILOTOMOEL ATOTEAEGUATIKG Y10, TNV OVOKATOOKELT
ukov yovidiopdtov. Me v mpocéyyion avt diepguvinke 1 artioAoyio pog véag acBévelag tov
popovAlod mov mapatnpndnke mpdéceata oty Bopeloavatoiikn Ilehomdvvnoo. Ta acbeviy qutd
HapoLAL0D eUPAVICOY KITPIVES SaKTVAIOEIOEIC KNAIDEG KOt YPOUUMTE GYESLO KOl Ol OPYIKES UNYOVIKEG
HOADVGELS o8 évav aplOPd QUTOSEIKTMV £JE1E0V GUUTTMUOTA TAPOUOLD LUE AVTA TOV 1OV TOV YEVOUG
Nepovirus kot 7o €81kd Tov 100 NG Kitpvng dakTLAMTHS KnAidwong g ayywapag (Artichoke
yellow ringspot virus, AYRSV) mov evonpei oe KOAMEPYEIEG KPEUULOIOD KOl OyyIVApOG GTNV TEPLOYN
avt. o v Tepattépm dlepedvnon Kol TOV YOUPOKTNPIGHO TOV OLTIOAOYIKOD TOPAYOoVTO TNG VENS
acBévelng, delypa and éva achevég UTO HOPOVAIOD LE YOPOKTINPLOTIKA GUUTTMOUATE THG 0GHEVELOG
avoroonke pe v uébodo NGS tev SIRNAS. H avaivon £6ei&e v mopovoia pévov tov 100 AYRSV
010 acbevég Qutd. AmoxtiOnkav peydia tuquoto kot tov dvo ukdv RNA kot cvykpicelg tov
aAAnlovyidv Tov yovidiov ¢ molvuepdonc (RARp) édei&ov vynmiotepn opodtnto pe v
amopoveon tov AYRSV amd kpeppddr (98%). O AYRSV avivedtnke oe éva dwitepo vynio
TOGOCTO TMV QLUTAOV HE TUTIKG CUUTTOUOTH TNG 0oBévelng aAAG Oyl oTa QLT XWOPIg TNV TEPOVGia
CUUTTOUATOV YEYOVOG OV eMPePatdVEL TN GTEVH] GYECT TOL 100 pe TNV véa achéveln. H avdlvon
NGS twv SiRNAS givat éva moAvdhvapo epyoleio yevikng avixvevong mov pmopel va cupPdiiel ot
duyvaon vémv acbeveldv, 1 attiohoyia TV omoinv dgv eivor duvatdv va diepeuvnOel pe Tic KAaoIKEG
dyveoTikég pebodovg.
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Next generation sequencing of siRNAs for the study of new or emerging plant virus diseases: the
case of a new lettuce disease in Peloponnese (Greece)

Maliogka V.I1.%, Lotos L.%, Karapetsi L.}, Orfanidou C.}, Olmos A.2, Chatzivassiliou E.K.3, Katis
N.I.!

'Plant Pathology Laboratory, School of Agriculture, Aristotle University of Thessaloniki, 54124
Thessaloniki, Greece

ZInstituto Valenciano de Investigaciones Agrarias (IVIA), Plant Protection and Biotechnology Center,
46113 Moncada, Valencia, Spain

*Plant Pathology Laboratory, Department of Crop Science, Agricultural University of Athens, 118 55
Athens, Greece

Next generation sequencing (NGS) has revolutionized plant virus diagnosis and fostered the
characterization of viral agents related to novel or emerging diseases. Several types of molecules have
been used as templates during NGS. Among them analysis of small interfering RNAs (siRNA), which
are produced by the RNA silencing machinery in plants against virus infection, has been used
efficiently for the reconstruction of virus genomes. Following this approach we were able to unveil the
etiology of a new lettuce disease which was recently observed in Northeastern Peloponnese. Infected
lettuce plants were showing yellow ringspots and line patterns and initial mechanical inoculations
performed onto a number of test plants generated symptoms resembling those caused by nepoviruses
and especially by Artichoke yellow ringspot virus (AYRSV) that is endemic in onion and artichoke
crops, in this area. In order to further determine and characterize the etiological agent of the disease,
one lettuce sample showing characteristic symptoms was analyzed using NGS of siRNAs. The
analysis revealed the presence of only AYRSV in the diseased lettuce plant. Large fragments from
both viral RNAs were obtained and sequence comparisons of the RdRp gene showed highest similarity
with the AYRSV isolate from onion (98%). AYRSV was detected in a high number of symptomatic
lettuce samples, but not in the apparently healthy ones thus further confirming its association with the
disease. NGS of siRNAs is a powerful and universal tool that promises to significantly assist in
diagnosis of new or unknown diseases, which would be difficult to investigate using traditional
virology approaches.
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Meioon ™™g To&IkoTNTOS TG Oppevieg 610 kvavofatkipro Arthrospira (Spirulina) platensis
pécm mpocsdKNg YAVKONG KoL TG GALOYNS 0TO AVTOTPOPIKO GE PIKTOTPOPIKO NETAPOMGNO

Mapkov I'.1%", Muylaert K.2 ko Xat{nmovriong 1.3

YTuuo Aéomoinone dvoikadv opwv xor Tewpyhi Miyavikic, Tewmoviké Havemotiuio AOnvav,
Iepa 066¢ 75, 11855 ABnva, * e-mail: markoug@aua.gr

2 Laboratory Aquatic Biology, KU Leuven Kulak, E. Sabbelaan 53, 8500 Kortrijk, Béiyio

* Tujuo Emotiune Potukic Hapoywyns, Tswmoviké Havemotiuio AOqvav, Iepa 0doc 75, 11855
Abnva,

Ta appoviokd Mmdopato eivar pio evolagépovoa Lopen al®ToOVYOL AITOVONG Y10, TNV KOAAMEPYEL
tov KvovoPaktnpiov Arthrospira platensis (cmipoviiva). Melovéktnuo g Kodhépyelag tov A.
platensis cg vrdoTpopa pe appovia, 6mov to pH givar vyMAd (>9), givar n mOavr To&kn dpdon ™G
elebBepng appovioe. H tofwomta g appoviog omodidetor Kvpimg otnv emidpacth g ot
Q®TOOVVOETIKN GVOKEVT] KOl eV TPOKEWEVD 610 pmtocvotnua Il (PSI). H to&ikdémta ¢ appovicg
oto PSII éxel o¢ amotéheoua yapunAotepn E®OTOGLVOETIKN dpacTNPLOTNTO KAONDG GE GYETIKA VYNAESG
oLYKEVTPMOGELG ehebbepng appmviag (3100 mg-N/L) erépyetar Oavatwon tov kvttdpov. H
GTPOVAIVO TOPOAO TOL EIVOL POTOGLVOETIKOG IKPOOPYOVIGHOG £XEL TNV IKAVOTNTO VO AVOTTOGGETOL
YPTOULOTOIOVTOG OPYUVIKEG evoels (YAukoln, ofikd o&h kAm.) aAdalovtag tov petafoAiicud omd
AVTOTPOPO GE ETEPOTPOPO (OMOLGIN PMTOG) 1 G€ UIKTOTPOPO (Tapovsio PMTOG). XTO UIKTOTPOPO
petaforiopud M evépyela umopei va TPoEADEL 0O TNV OPYOVIKT OVGio 1/KaL OO TNV EVEPYELN TOL
OMTOG. ATO TN OTIYUN TTOL M apupVia TP Kupiwg 6T POTOGLVOETIKN GuoKeLT, TEONKE 1 VITdOEST
o0t M TPocONKN YALVKOING o8 KOAAEPYELES e GUYKEVIPMOOT OUpH®VING o€ ToSwd emineda Ba eiye ¢
OmOTELEGUO O KPOOPYOVIGHOG Vo avormtuyfel yopic mpoPAnuata to&odtnTog, AGY® TNG
TOPAKOUYTG TNE OPVNTIKNG EMIOPAONG TNG AUU®Viag ot eoToouvheTik) cuokevn. o va diepguvn el
avt] M vmobeon vAomomOnKav Mo CEPE amd TEPOUATIKEC KUAMEPYEIEG OOV 1 GEIPOLAIVA
kolepynnke oe pH 9.25 ko 100 mg-N/L eievBepng appmviag, 8 Klux ewtdg kar 0-750 mg/L
yAvkoln. H mpocbnkn yAvkolng eixe Oetikd amotehéopato kot to KOTTOpo emPivoav o€ oxéon Ue
avTd TOL paptupo (Yopic yAvkoln) omov mopotmphonke mopeumodion g adENONG Kol TANPNG
Bavatmon. Avénon g ovykévipmong tng YALKOLNG eixe g amotéAespo TV avénon tov puvduov
avanTuéng. Xe oyéorn Op®G e KaAMEPyeleg Omov 1 Ty Tov aldTov MTay VITPIKA, Topatnpninke
UEIOUEVOG pLOUOC avarnTuéng yeyovog mov uaptupd OTL 1 appovio dev emdpd ToEKd povo o
(OOTOGVVOETIKT GUGKELT] CALY KO G (AL GLOTATIKA PEPT Kol LETAPOAIKES diepyacieg TOL KuTTdpov,
omwg Yy mapdderypa n avamvon. To dwwAvpévo o&uydvo kot ot TéG PBopiopod YA®POPOANG
(dvvnTikn eotoynuikn wavotta tov PSI) dev emnpedotnkav omd v mpocdnkm yAvkoing, kdtt mov
delyvel 6T 1 YAvkoln dev gixe kapia enidpacn otV e@TOGVVOETIKT KavotnTa Tov PSII.

AEEa1G KAEWOWA: TOEIKOTNTA OUUOVING, KLOVOBOKTAPLN, GTPOVALVA, WKTOTPOPT ovATTLEN
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Ammonia toxicity on Arthrospira (Spirulina) platensis is mitigated by the addition of glucose by
switching autotrophic to mixotrophic growth

Markou G.}%*, Muylaert K.z and Chatzipavlidis 1.3

! Department of Natural Resources Management and Agricultural Engineering, School of Agricultural
Production, Infrastructure and Environment, Agricultural University of Athens, lera Odos 75, 11855
Athens, *email: markoug@aua.gr Greece

2 Laboratory Aquatic Biology, KU Leuven Kulak, E. Sabbelaan 53, 8500 Kortrijk, Belgium

*Faculty of Crop Science, School of Agricultural Production, Infrastructure and Environment,
Agricultural University of Athens, lera Odos 75, 11855 Athens, Greece

Ammonium-based fertilizer is an interesting nitrogen form for the cultivation of Arthrospira platensis.
However, ammoniacal nitrogen at high pH (>9), where A. platensis thrives, is in the form of free
ammonia, which is highly toxic for the cells. Ammonia toxicity is attributed to its inhibition on the
photosynthetic machinery and in particular of photosystem Il (PSII). Ammonia inhibition on PSII
results in lower photosynthetic activity and consequently to lower growth rates. At elevated free
ammonia concentration (>100 mg-N/L) cells are absolutely/completely inhibited resulting in their
death. A. platensis, even though it is a photosynthetic (autotrophic) microorganism, has the ability to
grow on organic molecules (such as glucose, acetic acid etc.), switching its metabolic growth mode
from autotrophy into heterotrophy (absence of light) or mixotrophy (presence of light). In mixotrophic
growth cells can utilize energy either from the organic molecule or from light. Since ammonia affects
mainly the photosynthetic machinery, it was hypothesized that the addition of glucose in ammonia
inhibited cultures will result in switching the growth mode from autotrophic to mixotrophic, thus
bypassing ammonia toxicity by allowing cells to grow on glucose. A series of experimental trials were
performed in which A. platensis was cultivated at pH 9.25 and 100 mg-N/L free ammonia
concentration, 8 Klux light using 0-750 mg/L glucose. As hypothesized the addition of glucose resulted
in survival of cells in comparison to the cultures with only ammonia, which were absolutely
/completely inhibited and died. The higher the addition of glucose concertation the higher growth rates
were observed. However, cultures with ammonia and glucose exhibited significantly lower growth
rates than the control cultures (with nitrate as nitrogen source), showing/suggesting that ammonia does
not only inhibit photosynthetic machinery but also other cell components and metabolic processes
such as respiration. Dissolved oxygen and chlorophyll fluorescence (maximum quantum yield of PSII)
were not affected by the addition of glucose, indicating that glucose did not have any impact on PSII
activity.

Keywords: ammonia toxicity; cyanobacteria; Spirulina; mixotrophy
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ATOPOVOGT, YOPUKTNPICNOS KOl REO0OOL UVTINETOMIONG HVKOTOSIKOYOVOV PUKNTOV KOl
RVKOTOEIVAV 6TV KOAMEPYELR TOV KPLOapLov

Mmnevaxng AL, Aayoyiavwn X1, Bayapidng I1.2, Owovépov I'.2 kor Terroryiavvng A.L*
Tewmoviko [avemotiuio AOnvov XZyoln Aypotikis Hopaywyns, Yrodouwv kor Iepifallovioc
Tunuo Emotiuns @uvuxng Hopoywyng, lepd O66¢ 75, 118 55 Abnva

LEpyactipio dvtomaboloyiog

2 Epyaotipio Tewpyiog

*Email : dimtsi@aua.gr

O1 pwoknteg tov yevov Aspergillus xor Fusarium zmpokaiobv cofapés oNWelg Koapmdv oe @uTd,
UEYOANG KAAMEPYELNG, OTMG TO KPLOAPL, GE TPO- KOl LETAGVAAEKTIKG EMIMEDO KOl GUVOEOVTOL GLYVA LIE
NV TOPAy®YY] HUKOTOEWAV. XT1 UEAETN aUTH £Yve AmOPOV@MGT Kol YOPOKTNPGHOS Oopdpmv
pokoto&ikoyovaov pokntov Aspergillus kot Fusarium and omndpovg kpibapiod Kot Tpoypotomodnke
TEPOUTEP® AELOAOYNOT TOVG OC TPOG TNV TOEIKOYOVO KAVOTNTA TOvG. Ta oTeEAEYN avTd amopovmOnKoy
amod 8 mowkiMeg kpBaplov mov ypnotponoovviar 6t Puvornoinorn oty Kevrpr| kot Avatolikn
Evpdnn kot dev giyov empoivvon pe pokoto&ives. Ot mokidieg avtég a&loroyndnkav emiong yo tnv
avOeKTIKOTNTA TOVG évovil TV TpocPoldv mov opeilovion otovg woknteg Aspergillus flavus ot
Fusarium verticillioides. Mg okomd v avamtoén evoc oAOKANPOUEVOD GLUGTHUATOS CVTIUETMOTIONG
TOV POKOTOEWV®Y 610 KPBdpL, To TopakdT® Ploloywd Kot ynuikd okevdopata aSloloyndnkoy: o)
Serenade Max®, Ploloyikd GKELAGUA OV EVEPYOMOLEl TOVG QLGIKOVG HNYOVIGHOVS GLHLVAS TOV
putdv, B) Vacciplant®, epmopikd ckevoopo mov acilel T Spdon Tov 61N YUK ovcia “Aapvapivy”
mov Bondd o apLVTIKG cVGTNUA TOV ELTGOV, ¥) Trianum®, eumopicd ckedoouo Tov oPsilel T Spdon
Tov oto puoknta Trichoderma charzianum o omoiog avtaywviCetat o Taboyova pe TOAAATAO TPOTO
dpaonc, &) Botector®, eumopicd okevacua mov Paciler m Spdon tov ot {dun  Aureobasidium
pullulans mov Spa mopPeUTOSIGTIKG KOl OVTOYOVIGTIKG ¢ TTpoc To. madoyova kor €) Mycostop®,
Broroyikd okedacuo mov ogeilel T dpdon tov ot0 Paktiplo Streptomyces griseoviridis. Téloc,
a&rorloynOnkay to ynuikd okevdopato Switch®, Geoxe®, Granuflo®, Cantus®, Chorus®, Granuflo®,
Madison®, Neotopsin®, Miraculix® and Quadris®. Ot oropor kp1dopiov epfantictTnroy Vo avédevon
v 30 AemTd GE SADUOTO TOV TOPATAVE® CKELOCUATOV OTIG VYNAOTEPEG avaypapopeves docels. H
polvvon pe to ToEkoyovo oTeEAEYN TOV PUKATOV éytve 24 dpeg apydtepa pe cvykévipoon 10°
kov/ml. Oa TaPOLGIIGTOVY TO GMOTEAECUATA GYETIKA UE TNV TOVTOTOINON TOV OTOUOVOOEVTOV
HUKOTOEIKOYOV®OV UVKATAOV, 1 a&loAOYNoT TG OVOEKTIKOTNTOG TV TOIKIAMMV KptBaplov ¢ Tpog
poivven pe tovg poknteg A. flavus xou F. verticillioides xoi 1 anoteAeoHOTIKOTNTO TOV CKEVOGUATMV
¢ TPOC TNV Tapeumddion Procvvieong pokotoévav 6to kplddpt.
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Isolation, characterization and control of mycotoxigenic fungi and mycotoxins in barley crop

Benakis Al., Lagogianni Ct., Vahamidis P2., Oikonomou G2. and Tsitsigiannis D.I.*

Agricultural university of Athens, School of Agricultural Production, Infrastructure and Environment,
Department of Crop Science

!Laboratory of Plant Pathology

?Laboratory of Agriculture

*Email : dimtsi@aua.gr

Aspergillus and Fusarium species cause significant diseases (molds) in field crops (including barley
and beer), grapes, nuts and dried fruits at both pre- and post-harvest level. These molds are usually
associated with the production of various mycotoxins. In this study, various mycotoxigenic fungi of
Aspergillus and Fusarium species were isolated and characterized from barley seeds and further
evaluation as to their toxigenic ability was carried out. These strains were isolated from eight barley
varieties used in malting/ breweries in Central and Eastern Europe and had no contamination with
mycotoxins. These varieties were also evaluated for their resistance against Aspergillus flavus and
Fusarium verticillioides. Having as goal to develop an integrated response system for mycotoxins in
barley, the following biological and chemical formulations were evaluated: a) Serenade Max®, a bio-
fungicide/bio-bactericide that also stimulates natural plant defense mechanisms and has demonstrated
increased plant growth effects, b) Vacciplant® , a commercial product that contains laminarine, a
promoter of the immune system of plants, and, ¢) Trianum®, a commercial product based on the
fungus Trichoderma harzianum that works by stimulating the growth of the root system and inhibiting
the infection and colonization of pathogenic fungi, d) Botector®, a commercial product containing the
yeast Aureobasidium pullulans whose action is based on inhibition of the pathogen colonization due to
space and nutrient, €) Mycostop, a biological fungicide based on the Streptomyces griseoviridis.
Finally, the fungicides Switch®, Geoxe®, Granuflo®, Cantus®, Chorus®, Granuflo®, Madison®,
Neotopsin®, Miraculix® and Quadris® were tested. All biocontrol agents and chemical products were
applied in barley seeds by immersing the seeds for 30 min at highest label doses. The infection with
conidia of Aspergillus and Fusarium species was carried out 24h later by applying on each seed a
droplet of 10 ul (10° conidia/ml). The results about the identification of fungal isolates, the tolerance
of the barley cultivars and the effectiveness of these treatments for inhibition of biosynthesis of
mycotoxins in barley data will be presented.

50


mailto:dimtsi@aua.gr

Mehétn Tov poélov TG QUTIKNG TPMTEIvig PCaPl oty mpocappocstikoTnTe TOL 100 Y TNG
ToTdTOS OTY TUTEPLA

Mmnepi A.', Koteapidng K.?, Moury B.%, Booihdkog N.*

L' Epyaotipio  Ioloyiag, Mnevoucezo @vromx@oioymo Ivonitovro, Kngiowa, AOjva, ElJdda
("N.Vassilakos@bpi.gr)

2 Epyactiipio Mixpofioloyios, Tufuoa Bioioyias, EOviké ko Koamodiotpioné Iavemotiuio AOnvirv,
Abnva, ElLdda

% INRA, UR407 Pathologie Végétale, F-84140 Montfavet, France

H ovTeTomon v 10hoyikdy acheveiov TV LTV Baci@swl o1 AMYN TPOANTTIKGOV UETPOV OO
T0. OTOi0L TO GMUAVTIKOTEPO eivor M XPTIGT] aVOEKTIKOV  TOIKIAMOY.  QGTOGO, 1 GNUOVTIKY
TPOGAPLOGTIKOTITA TMV 1OV EXEL GUYVOL MG ATOTELEGHLA TNV VIEPPAOT] THG AVOEKTIKOTNTAS OKOMOL Ko
T petamdnon tovg og véovg Eeviotéc (host-jump). Kvpilapyo poro ot dedpuvon tov KOKAOL TV
EeVioTOV TV 1DV KATEXOLY 01 GAMAETIOPACELS GUYKEKPIEVOV TPOTEIVOV TOVG UE PLTIKEG TPMTETVES.
Hpoceata deixbnke 6T yovidiwpotikn meptoyn P3 tov ov Y g matdtag (Potato virus Y, PVY,
yevog Potyvirus) eivar vaedbovn yio TV TPOGAPHOGTIKOTHTE TOL GTO QULTO EEVIOTH TmEPLAL.
Emmpocbeta 1 weproyn avt eivan vredOvvn yuo ) odvleon 600 mpmteivav, tov P3 kot P3ANPIPO,
Héo® HeTOTOMIONG TOL avolTtol TAmciov avayveone. ot pekém tav oAiemdploenmy mov
mloavag kabopiCovv v mpocoppoctwotiTo. ov PVY oty mmepld eviomictnray opeokoysg
TPOTEIVES TNG mnspwcg, Ylo. TIG OTOlEG GE a?»?»ovg c“;svwrsg EXEL 681)(981 0Tl GAANAOETISPOVY e THV
P3NPIPO kat kafopt{ovV T SLGVOTILIKN LETOKIVIGT 1V TOL YEVOUC POtyvirus. Svykekpipévo, oty
mapovoo epyacia, evioyvdnke kot aAAniovyndnke m PCaPl1 (Plasma membrane Cation binding
Protein 1) mpwteivn, n omoio. oto mabocvotua apaBidoyn-Turnip mosaic virus (TuMV, yévog
Potyvirus) oyetileton pe ) dakvttapiky petakivnon tov 100. ot diepevvnon tov mibavod porlov
NG TPOTEIVNG AVTNG OTN GLYKEVTPMOT Kol peTakiviion tov PVY oty mimepid ypnoiponomdnke n
TEYVIKN TNG YOVIOlOKNG oiynong emayopevng omd 10 (Virus Induced Gene Silencing, VIGS), evd o
TPOTOG OPACTG TNG MEAETNONKE TOGO o€ eminedo QuTOD 660 Kot kKutTapov. H tedevtaio avtn perétn
TPUYUOTOTOMONKE UETE TNV aVATTVEN OTOTEAEGUATIKOD TPOTOKOAAOD ATOUOVOGCTC TPMTOTAUGTOV
mneplds. To amoteAéopoto TV 600 MEPOUATIKOV TPOCEYYICEOV amédelSav TNV EUMAOKN NG
TPOTEIVNG OTN SCLOTNUATIKY pETakivnon Tov PVY oty minepud. EmummAéov, og dtopopomoinon ond
10 tofocvotua apafidoyn-TuMV, n PCaP1 tng aumepidg enmnpedlel tov moAlamiacioacud tov PVY
G€ KLTTOPIKO EMUTEDO.
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Study of the role of PCaP1 plant protein in Potato virus Y adaptation to pepper

Beris D.!, Kotsaridis K.12, Moury B.3, Vassilakos N.1*

Virology Laboratory, Benaki Phytopathological Institute, Kifissia, Athens, Greece
("N.Vassilakos@bpi.gr)

Microbiology Laboratory, Faculty of Biology, National and Kapodistrian University of Athens,
Athens, Greece

¥ INRA, UR407 Pathologie Végétale, F-84140 Montfavet, France

The control of plant viral diseases is mainly based on prevention by using genetically resistant plants.
However, due to the plasticity of their genomes, viruses can overcome plant resistance and even
invade new plant species. The protein-protein interaction network between viral and plant proteins
seems to be crucial in such host-jump events. Recently it was shown that P3 genetic region of Potato
virus Y (PVY, genus Potyvirus) is responsible for PVY adaptation in pepper plants. Moreover, this
region encodes for two proteins, P3 and P3NPIPO, through transcriptional slippage of the viral RNA
polymerase. To investigate the interactions that are possibly involved in PVY adaptation in pepper
plants, plant proteins that can physically interact with potyviral P3NPIPO and determine their systemic
movement in many pathosystems were identified. This study focuses on PCaP1 (Plasma membrane
Cation binding Protein 1) protein that was recently shown to be involved in intercellular movement of
Turnip mosaic virus (TuMV, genus Potyvirus) in arabidopsis. The orthologous PCaP1 of pepper was
identified, sequenced and further examined for its putative role in PVY movement through virus
induced gene silencing (VIGS). The experimental approaches at plant level confirmed the involvement
of PcaP1 in systemic movement of PVY. In addition, an effective pepper protoplast isolation protocol
was developed and used for studies at cell level. In contrast with the pathosystem arabidopsis-TuMV,
PcaP1 downregulation negatively affected PVY accumulation in pepper protoplasts.
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Evdo@utiki] pikpoyimpido TG Tapadoctokd kKailiepyovpuevng MeoonviaKig TOKIAMOS TORATAS
«OVTPOKATOOPT)» OTMS EMIGNG KOl EVONUIKAV QUPUUKEVTIKOV QUTOV Kol gMdg pe mbavi
PUTOOLEYEPTIKI] 1)/KOL AVTIHVKNTLOKI] Opdon

Nnodxkog K.I, Aodka A2, Emavridog T-N2, Ooprovdn E-E2, Adfapn A2, Tealyatidov I1.2
Bevigpaxn A2, Afjuov M.2, Aeig K.! kon Katwvéaxng I12

'TEI Kodaudrag Zyolsp Teyvoioyiag ewmoviag kar Teyvoloyiag Tpopiuwv xor Awazpoeis, Tunuo
Teyvoloywv l'ewmovaov, 24100 Avuxdlouog, Koloudro

’Epyactipio Tevikiic xor Tewpyixiic Mikpofroloyias, Tujuo Emotiune Pvuxic Ioapaywyig,
Tewrmoviko [avemortiuio AOvav

Iepa 0dog 75, Botavikog, AGnva

Elvar yvootd o1t dvvatoar vo Peitiobel 1 mowdTNTO Kot TOGOTNTO TNG QUTIKNG TOPOYMYNG
Katomolepdviag mhovd @utonaboydva Kol evioyOOVTag TNV avamtuén Tov QLUTOV LE TN ¥PNoN
EMOPEADV LKPOOPYOVIGUDV (ETLPVTIKOV Kol EVOOPUTIKOV) 0l 0TT0i0l TPOGHIdOVLY GTO PUTO EVPMOTIN
Kol avlektikdmrta o Protikodg kot aflotikods mapdyovies. [aykoopiog otn @UTIKN Topay®yn
evBappOveTal 1 gp1ion PLoroyikdV TapayOVI®mV PIAIK®V TPog T0 TEPPAALOV.

[paypatomomOniay derypatoAnyiec Qutik®v 10tdv (omépuata, pila, GOAAG) TG TOKIAMOC
toudrag (Lycopersicon esculentum) «Xovtpokatcap» 7mov  KoAMepyeitar ot Meoonvia,
QUPUAKEVTIKOV PUTOV oL £vonuodv oty EALGSa tov yévoug Salvia spp., Teucrium spp., Hypericum
spp, Origanum scabrum (Aayopiyavn Taiyétov) 6mmg emiong katl omd eAAVikéS mowkihieg EAdg. T
GUVEYELQ, TPUYUOTOTOMONKE ATOUOVOGT Kot KoTnyoptomoinon PAcel Lop@oloyik®my, BloAoyIKOV Kal
Broynmxdv xapaKTNPIoTIKOV EVOOQLTIKOV HUKATOV Kol BOKTNpimV 0md T0 TOpaToVe GUTH.

‘Exovv oamopovmBel mAnbog otedeydv pukntov kot Paxtmpiov. EmmAéov, mépa twv
TPOAVAPEPDEVT®V JOKIUDY TPUYUOTOTOONKE UTOUOVMGT YEVETIKOD DAIKOD Y10, TEPULTEP® EPELVOL
KOl TODTOTOINGN TOV HIKPOOPYOVICU®OV HE HOPOKEG TEYVIKEG. MeletnOnke mopdiinia 1
OVTIHVKNTIOKT Opdon OAMV T®V OMOHOVEOBEVIOV WKPOOPYOVIGU®VY £VOVTL GUTOTOH0YOVOV LUK TOV
Rhizoctonia solani, Fusarium oxysporum, Verticillium dahliae x.a. O in vitro avioyovicpog tomv
Bakmnpiov kol TV @QuTOTAOOYOVEOV HLKATOV £6mMGE TOAD &VOUPPULVTIKG OTOTEAEGULOTO YO TN
ouvéyela g épevvag oto medio. [lapdAinio depeuvdVTAL YOPAKINPIOTIKA TOV UIKPOOPYOVIGU®OV
QUTOV TOL ELVOOLV TNV OVATTLEN TV ELTOV (SIHAVTOTOINGCT TOV  POGEOPOL, TAPAYMYN
o1dNPoEOpmY, wdoAoEkod 0EE0C, YITVOOMV, OUOOIKT] KIVNTIKOTNTO OF EMUPAVEIEG, TOUPUYDYN
Brodpueviov, un ppocopkdv TenTdiov K.a.).
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Endophytic microorganisms isolated from o Messinian tomato variety “Chondrokatsari”,
endemic medicinal plants and Olea europaea as biostimulating and/or biocontrol agents against
phytopathogenic fungi

Nifakos K.}, Douka D.?, Spantidos T-N?, Thomloudi I-E?, Davari A?, Tsalgatidou P.2, Venieraki
A2, Dimou M.?, Delis C.! and Katinakis P.?

! Technological Educational Institute of Peloponnese, School of Agricultural Technology and Food
Technology and Nutrition, Department of Agricultural Technology, 24100 Antikalamos, Kalamata,
Greece

2 Laboratory of General and Agricultural Microbiology, Dept. of Crop Science,

Agricultural University of Athens, lera Odos 75, Votanikos 11855, Athens, Greece

It is possible to increase and improve the agricultural productivity by stimulating plant yield and
protecting crops from phytopathogens using beneficial microorganisms (epiphytic and endophytic),
which provide to plants tolerance to both biotic and abiotic stress conditions. Commercial synthetic
fertilizers and pesticides are insecure for public health. Farmers are encouraged to use environmentally
friendly alternatives. Biofertilizers and biopesticides may become the preferred substitutions for some
conventional synthetic products.

Endophytes colonize an ecological niche similar to that of phytopathogens, which make them
candidate for disease suppression. We aim to isolate endophytic bacterial and fungal strains from a
Greek (Messinian) variety of Solanum lycopersicum “Chontrokatsari”, greek medicinal plants (Salvia
spp., Teucrium spp., Hypericum spp.), and Olea europaea. Endophytes have been isolated from
leaves, stems, roots and seeds. In parallel, antibacterial and antifungal activity and other beneficial
traits of the endophytic isolates were examined and characterized. The most promising isolates for
their ability to promote plant growth and to antagonist against phytopathogens were studied.

The beneficial and biocontrol traits of the isolated strains are: phosphate solubilisation,
siderophore, 1AA, chitinase production, swarming motility, biofilm formation, NRPs production etc.
The antimicrobial activity is confirmed by the visualization and measurement of any inhibition zones
against phytopathogenic fungi Rhizoctonia solani, Fusarium oxysporum, Verticillium dahliae with
optimistic results. Additional greenhouse and field experiments are required to provide more
conclusive information about the potential of using endophytic beneficial strains for plant inoculation
in soil with limited nutrient resources.
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Mehétn Tov gpPoitacpoV S1ePoPETIK®OV PLLoPLUK®V GTEAEYDV KU TG EQUPIOYIS OLOQPOPETIKDV
eMAEOOV alAOTOV GE VOPOTOVIKT KUAMEPYELD LOVPORATIKOV PUGOAOV

Ntaton I'.Y, Bpovravny X.}, Bhayov M.L, Pilomoviov .}, ®otiadng X.2, Pomékng A.l, Taumaxdkn
AIL? Xappag A

YEpyactipio  Kymevukov Kadhgpyeiov, Tujue Emotiune ®vuis Hoapaywyis, ewmoviké
Hovemortiuio ABnyvav, lepa Ooog 75, 11855, AOnva

2Epyactipio Tevikiic kow Tewpyikiic Mikpofiodoyios, Tuuo Emotiune Dvuxic IMapaywyig,
Tewmoviko [avemortiuio AOnvawv, lepa Odog 75, 11855, AOnva

Mio a6 Tig oTpatnyIKéG TOL GUUPBAALOVY GE MO TTO PLOCTUN KAAMEPYELD KNTEVTIKMV G OepUOKN T
amotelel M peiON TOV €16poDOY alMTOV Y®PIC APVNTIKEG EMATMOCELG otV amodoon. [a o okomd
avtd, Yyoyovdn Omwg ta eocOAla, Oty KoAAlepyovvtor oe  Ogpuoknmie  eppoAtrdlovior e
LIKPOOPYOVIGLOVG HE OTOXO TNV avénom g ProAoyiknig almtodécUevong Kol KoT' EREKTOOT| TNG
TOPUYOYNG. ZE LOPOTOVIKEG KOAMEPYEIEG O guPoiocudg Tov yoyxavlmv pe plofie dvvotor vo
cuuPdriel onv pelwon TG TOGOTNTOS AvOopyavey al®Tody®V AMITacudtov. QoT060, 1 TPUKTIKY
EQOPLOYN OVTNG TNG TPOGEYYIONG OVTILETOTILEL apKETEG duoKOAieG. AT TN pia, M wapoyr aldtov
glval ONUOVTIKA 0T OpyKe oTAd ovamTuéng tev Qutav, O0tav To plloPlo dgv £yxovv aKoOuN
AVOTTOEEL TV IKAVOTNTO TOVG VO OEGUEVOVY ATUOGPAPIKO AlmTo. ATTO TNV GAAN, 1 YPTION AVOPYAVOL
alotov avactéAiel Tov anowkicpd plofiev oty prldéceaipa Kot To SYNUATICHO Tov eupatiov. [a
TNV EMTUYN OVTILETOMION TOV 000 OVTMV OVTIKPOVOUEVOV KOTACTAGE®V, omotteitar pvbuon tng
TPoPodociog e almTo TV Yuxavldv Tov KaAAEpyodVTOL G VOPOTOVIN Kot TTOL £X0VV guPoilacTtel
pe alwtodeouentikd Poktiplo. Xty mopovoa epyocic, 000 dtapopeTikd prloPlakd oTeAEN €VOG
Bradyrhizobium spp. kot gvog Ensifer spp., kaBdg kat évo petypo avtdv xpnotpomondnkoy yio tov
guporaoud oe povpoudtiko pacoAl (Vigna unguiculata subsp. unguiculata (L.) Walp). Ta ¢utd
avamtoyOnkav og mephitn kot p€ypt To oTddo T™E Avinong TpopodotnOnkay gite pe TANpeg TPOTLTTO
Opentikd ddAvpa aldtov N pe Bpentikd ddivpa mov mepieiye 10 60% aldTov TOoL TPOTLTOL. XN
ouvéyeld, 1 mopoy] aldtov pewwdnke oamd 10 60% oto 30% N oto 0% péxpt 10 TENOG NG
KaAMePYNTIKNG TTEPOdov. H wavotto alowtodéonevong vroroyictnke pe 1 uEHodo TG QUGIKNG
agBoviag Tov 16otoémov PN. Mopdriinia Tpocdiopictnray N fropdloe, N amddoon kot N TPOGANYN TOV
Opentikdv otoyeiov ota odpopa @utikd pépn. To amotedéopota €6eiov OTL 1 EQOPLOYN
SLOQOPETIKAOV EMTESMV avOpyoveOV al®dTOV TPV Kol LETA TO OYNUOTICUO QLUOTIOV dOVOTOL Vo
Beopnbel o amOTEAEGUATIKY] OTPATNYIKN Yo TN Helwor TG xpNong al®tovy®v MIOCUATOV GE
VOPOTOVIKT KOAAEPYELD LOVPOUATIKOV PAGOAI0D YPig HEIMOT TG TAPAY®YNG.

A£Eg1g Khewdrad: yoyavon, alwto, vdpomovia, Vigna unguiculata, Ensifer spp

Evyapiotieg: H mopovoa perétn mpoaypoatomomnke oto mAoiclo TOL EPELVNTIKOD TPOYPELLOTOC
“EUROLEGUME” mov ypnuoatodotiidnke and to FP7 Research Project, N° 613781, 2014-2018.
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Responses of hydroponically grown cowpea fed with reduced N-supply solution to root
inoculation with different rhizobial strains

Ntatsi G.%, Vrontani C.%, Vlachou M.? Rizopoulou E.}, Fotiadis C.2, Ropokis A.!, Tampakaki
A.P.2 Savvas D.!

L aboratory of Vegetable Production, Department of Crop Science, Agricultural University of Athens,
lera Odos 75, Votanikos, 11855 Athens, Greece

ZLaboratory of General and Agricultural Microbiology, Department of Crop Science, Agricultural
University of Athens, lera Odos 75, Votanikos, 11855 Athens, Greece.

One of the strategies contributing to a more sustainable crop production in greenhouses is the
reduction of nitrogen input without compromising yield. To this end, relevant rhizobial strains capable
of biologically fixing atmospheric nitrogen are used to inoculate legume plants like beans grown in
greenhouses. In soilless culture, inoculation of legumes with rhizobia can considerably reduce the
input of inorganic nitrogen to the nutrient solutions. However, the practical application of this
approach encounters some difficulties. On the one hand, the supply of plant available nitrogen is
important at the early growth stage when the rhizobia are still not functional in terms of N-fixation.
On the other hand, inorganic nitrogen and especially nitrate N inhibits rhizobia colonization. To cope
with these two contrasting issues, a fine tuning of the N supply is needed, when legumes grown in
soilless culture are inoculated with relevant rhizobial strains. In the present study, two different
indigenous rhizobial strains, Bradyrhizobium spp. and Ensifer spp., and a mixture of them were used
to inoculate cowpea (Vigna unguiculata subsp. unguiculata (L.) Walp) grown in perlite and supplied
with different N levels to test their inoculation and N-fixation ability. Plants were supplied with either
full-N (total-N 11.2 mM) or 60% of full-N until the flowering stage. Afterwards, the N supply was
either reduced to 30% or fully starved until the end of the cultivation period. BNF was quantified at
the early pod filling stage using the 15N natural abundance method. Biomass, yield and nutrient
uptake were also estimated. The results showed that applying different rates of inorganic N before and
after the formation of N2-fixing nodules could be considered an effective strategy to reduce N
fertilizer supply in hydroponic cowpea crops without compromising yield.

Keywords: legume, nitrogen, hydroponics, Vigna unguiculata, Ensifer spp.
Acknowledgements: The present work was supported by the European research project

“EUROLEGUME” funded by the 7" Research Framework Programme of the European Union
(613781).
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Agrtovpyikés pukpoprokés kowvotnteg oty prilécoapa kot Peitioon Qutav: Y@iotdpevn
YVAOOT Kot PEALOVTIKEG AVAYKES £PEVVAG

Oufjpov M.1, ®acovra AL, Kapadio AL, Imavviong I.M.!
vetitotro Newpyikarv Epsovav, Asvkwaio, Korpog

H Beltimon putdv, Tig TeElevTaie deKAETIES, TPAYLOTOTOLOVVTIOY GE GUVONKEG EVIOTIKNG YEOPYIOS e
VYNAEG EIGPOEC TOGO G MTACUATO OGO KOl GE PLUTOTPOCTUTEVTIKEG OVGIEG, YEYOVOC TOV 001YNCE GTN
UEIMOT TNG YEVETIKNG TOPUALUKTIKOTNTOG OTIG LOVTEPVEG KOAMEPYOUEVEG TOIKIAiEC. H emhoyn tov
YovoTOT®OV, KAT® Om0 OVUTEG TS OLVONKES, emnpéace TNV KOVOTNTO TOV VEOV TOKIAIOV Vo
ONUIoVPYohV  EVVOIKEG OAANAETMIOPACEL; HE  AEITOLPYIKEG  UIKPOPLOKEG KOWOTNTEG, OM®G Ol
pokoppilikol puoknteg kot to cvpProtikd almtodecpevtikd Poktipie. H doun Asttovpyikmv
piKpoflok®dv opddmy 610 €6a(pog glval Kaiplag onuaciog yio TV Topay®yKOTTH TOV 0yPOTIKOV
0IKOGLOTNUAT®V. AlELKOAOVOLY TNV omoppOPN o OpeNTIKOV GTOYEI®V KOl TNV OVEKTIKOTNTO TMV
KOAAMEPYEIDV GE GLVONKEC APOTIKOV KATOTOVACE®Y, OTT®MG 1 Enpacio Kot 1 aAATOTNTO, EVD GE
KATO1EG TEPUTTAOCELS TPOSTATEDOLV TIG KAAAMEPYELES OO £00POYEVNG Tatfoyovoug opyavicuovs. Karta
) d1dpKeln Tov Tpoyplppatog fertioong putdv Tov Ivotitovtov N'ewpyiav Epguvav Bpébnie ott o
SlopopeTIKOol YovOTLTTOL aPaPOCITOD, LOVPOUATIKOL PAGOAL0D Kal pePuOod a&lonoincay SlapopeTIKA
TIG YNyeveig pokoppilikéc KowvoTnTeG. Tuykekpipevo Ppédnke ott ta ovuPlotikd al®TOdEGUELTIKY
Baktipla, Tov amopovdONKaY Kot TLTOTOOKAV GE TOKIATEG LovpOoUATIKOL PacoAol kat pefubiov,
Ntav Gpeco e£UPTOUEVO OT0 TO YOVOTLIO TOV (PUTOV, EVM TOPGAANAC TOPATNPNONKE U0 GIUOVTIKN
aAAnAenidopoon ovapeso ota olmTOdEGUELTIKG Poakthplo kol oTig pukoppiles. To amoteréopota
€0e1&av OTL, YOPOKINPLOTIKA YVOPICUATO TOV VIO PeATion YOVOTOm®V Om®G M.} MAPOywyn,
ovykévipmon N K.0 Tapovuciacoy GNUAVTIKY] GUGYETION UE TIG AEITOVPYIKEG HkpoPlokég opddeg mov
Bpiokovtar oty plocealpo. XKomOg TEPUITEP® EPEVVOC TNG EPEVVNTIKNAG MOG Oouddag givar m
Babvtepn kaTovomon tov mmg oyetiletar 1 Peltioon TOV QUTOV pe WIKPOPLOKES KOWVOTNTES TOL
€00QOVC TOL OAANAEMOPOVV LE TO QULTA Kol TMOG UTOPOVV va ypnoipomomBodv avtég ot
AAANAETIOPACELS GTNV ETAOYN KOl GTN PEATIOOT TOV GNUAVTIIKOV XOPUKTNPIOTIKDY TOV QUTOV.

Aéaig Kiewowd: Beltiomon outdv, Aeitovpyikég HkpoPlokég kowotntes, pioceapa, SevOpMOELg
pokoppilikol pokntes, cLUPLOTIKG al®OTOOECUEVTIKA PakTplaL.
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Rhizosphere-related traits in plant breeding: Current Knowledge and Future Needs

Omirou M.!; Fasoula D.t, Kavadia A.%, loannides I. M.!
'Agricultural Research Institute, Nicosia, Cyprus

Plant breeding during the past decades has been performed under high fertilization and intensive crop
protection, leading to a substantial decrease of diversity among modern cultivars. The selection of
genotypes under these conditions has also affected the ability of modern varieties to establish
beneficial associations with soil functional microbial assemblages, like mycorrhizae fungi and
symbiotic nitrogen fixing bacteria.

The community structure of these microbial guilds is crucial for agricultural systems productivity
since they are facilitating nutrient uptake and crop tolerance to abiotic stresses, like drought and
salinity, while in some cases they are providing protection from soil borne pathogens.

During our plant-breeding program in Agricultural Research Institute, it was demonstrated that
different genotypes of maize, cowpea and chickpea exploited differently the native mycorrhizal
communities and this was associated with important plant traits like N uptake and yield.

Also, we found that the symbiotic nitrogen fixing bacterial community, identified in local cowpea and
chickpea, was genotype-depended while a significant interaction between nitrogen fixing bacteria and
mycorrhizal inoculum has been noticed. Our results showed that genotypes with the most interesting
plant traits were significantly correlated with associated functional microbial assemblages, like
mycorrhizal fungi and nitrogen fixing bacteria.

The ultimate goal is to better understand how plant breeding process influence plant associated
microbial functional communities and how these interactions can be used to select and improve
important plant traits.

Keywords: plant breeding, plant traits, rhizosphere functional microbial community, arbuscular
mycorrhizal fungi, symbiotic nitrogen fixing bacteria
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Agpgovnon vmapéng oL EVKTIK®OV TOTMOV KOl YEVETIKIG TOPUALIKTIKOTTOS TOV GE €i01] TOV
vévoug Neofusicoccum ot roTiKid

Maiefovine X. X.1, Alves A2, Lopes A.R.2, Tipo A. K.}, Mamhopatéag E. 1.

Tewmoviké  Havemotiuio  AOyvav, Tujuo Emotiune  Pouxic  Hopaywyic,  Epyactipio
Dororaboloyiog, Iepd Ooog 75, 11855, ABnva, EAada

Department of Biology, CESAM, University of Aveiro, Campus Universitario de Santiago, 3810-193
Aveiro, Portugal

Ot poknteg tov yévoug Neofusicoccum eivar onuavtikd maboyovo moA®V KOAMEPYOVLEVOV Kol
S0oIKOV QUTOV. 6T060, Yo apkeTd €idn dev £xel Ppebel n téheln popPN GTN PIOTIKIA Kol GAAOLC
EevioTtéc. Zuykekpiéva, oto gidog N. vitifusiforme éyovv Bpebel otedéymn poévo tov evog 6uLELKTIKOD
tomov MATI-1. Me Bdon 1o Topandve, 6KOTOG TNG TapoVcHS EPYAGIOS HTAV O TPOGIOPIGUOC TOV
yovidiov ovlevéng oto yévog Neofusicoccum. Kabmg dev vrapyovv Piprioypapikd dedopéva yio to
yoviole ovlevéng oto cuvykekpluévo €idog, 1 diepevvnon Paciotnke o€ aAAnAovyieg Tov pdKNTA
Dothistroma  septosporum’.  Apyucd, pe ypfion  &EESIKELUEVOY  EKKIVITOV  evicyvOnkay,
KAovoromOnkav Kot oAiniovyifniay TURHOTE TOV YOVISimV Kot Tov 00 GLLELKTIKAOY TV MATI -
1 xou MATI1-2 oand tov D. septosporum. Bdon tov oAAnAovyidv ovt®v, TPOyUOTOTOI0NKE
Brominpogopikn avalimon otig Pdoelg dedouévov tov pvknteov Neofusicoccum parvum  won
Botryosphaeria dothidea ko PBpébnkav opBoioya yovidiw xor oto dvo €idn. Emewta, pe yprion
g€edikevpévov ekkivntav yuo ta yovidle MAT1-1-1 kot MAT1-2-1 tov N. parvum evieyonkav,
Khovoromdnkav kat aAiniovyibnkav tpoiovta PCR avapevopevou peyébovg. Atomiotodnke 6tL Ol
T oTEAEYM OV EAEYXOMKOY €KTOG £vOC otedéyovg N. mediterraneum, £pepav to yovidio MAT1-1-1.
A&loonueioto givor 0tL 6T0 cvuykekpipévo otéleyog N. mediterraneum gvtomiotnke povo o yovidio
MATI1-2-1 . EmmAéov, ota eheyybévia otedéyn Tov €idovg N. parvum diamiotmdnie kot 1 vwapén tov
yovidiov MAT1-2-1. Xg omotomoua kotd Southern ypnolpomoldVTaG M OVIXVEVLTEG TUNUOTO TOV
yovidiov MAT1-1-1 and ta €idn N. parvum, N. vitifusiforme kot N. mediterraneum, domotdOnke n
vmapén opboroywv yovidiov kot ota 3 ovtd €ion poknTev. Akolobbnce xAmvomoinon Kot
aAAniovyton Tov yovidtwv MAT1-1-1 kaw MAT1-2-1 amd ta Ttopandve €idn Kot Bpédnke onpavTikn
dapoponoinon avapeoso yio kébe yovidio MAT peta&d tov tpiov eidmv Neofusicoccum kabiotdvrog
T SLUVNTIKA KOTAAANAQ Y10 LOPLOKOVG OEIKTEG.

Mépog g epevuvntikng epyaciog deénydn oto IMavemotiuo tov Aveiro, Ioptoyakio. 6to TANiGLO
dyepotc suupmviog Tov Tpoypappatog Erasmus+.

*O1 amopovadoelg Dothistroma septosporum rftav gvuyevikr mpocgopd tng Irene Barnes, University of
Pretoria, Department of Genetics.
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Occurrence and genetic variability of mating types in Neofusicoccum species on pistachio

Palavouzis S.C.1, Alves A2, Lopes A.R.2, Tzima A.K.}, Paplomatas E.J.!

'Plant Pathology Lab, Agricultural University of Athens, lera Odos 75, P.C. 11855, Athens, Greece
Department of Biology, CESAM, University of Aveiro, Campus Universitario de Santiago, 3810-193
Aveiro, Portugal

Neofusicoccum species are serious pathogens on many hosts. However, in several hosts including
pistachio the teleomorph has not been found. Specifically, within N. vitifusiforme isolates only the
mating type MAT1-1 has been identified. Based on the above, the aim of the present study was to
investigate the occurrence of mating type genes within the genus Neofusicoccum. Since there are not
any bibliographic data available for N. vitifusiforme, determination of mating type genes was based on
known Dothistroma septosporum sequences. Initially, parts of the MAT1-1-1 and MAT1-2-1 genes of
D. septosporum amplified by PCR were subsequently cloned and sequenced. Using the derived
Dothistroma sequences as a query, bioinformatic search was performed in N. parvum and
Botryosphaeria dothidea genome databases. Orthologous genes for MAT1-1-1 and MAT1-2-1 were
found in both species. Moreover, using primers for the MAT1-1-1 and MAT1-2-1 genes of N. parvum,
PCR products of expected size from all N. parvum, N. vitifusiforme and N. mediterraneum isolates
were amplified, cloned and sequenced. It was found that in all isolates tested, the MAT1-1-1 gene was
detected, except one N. mediterraneum isolate. Interestingly, in this N. mediterraneum isolate, only the
MAT1-2-1 gene was amplified. Furthermore, the MAT1-2-1 gene was also found on the tested N.
parvum isolates. Southern blot hybridization using as probes N. parvum, N. vitifusiforme or N.
mediterraneum MAT1-1-1 sequences, revealed the presence of orthologous MAT1-1-1 genes in all
three fungal species. Following cloning and sequencing of the MAT1-1-1 and MAT1-2-1 genes,
significant differences within each MAT gene between the three Neofusicoccum species were found,
thus making them suitable as potential phylogenetic markers.

Part of the research was conducted in the Uiversity of Aveiro, Portugal in the frame of a bilateral
agreement of the Erasmus+ program.

*Dothistroma isolates were kindly offered by Irene Barnes, University of Pretoria, Department of
Genetics

60



In vitro a&oléynon tov avtioéeldmTikov ethoxyquin kol TOvV PETABOMKOV TPOIGVTOV TOV ©C
TOPERTOOLOTES TG VITPOTTOINONG

Manadomoviov E.X.1, Thion C.2, Nicol G.W.2, Mevkicoylov-Emvpovdn Ov.%, Kaprovlag A.I'.2
Yavemortio Osoooliag, Tuiua Bioynueioc kou Bioteyvoloyiac, Adpioo

’Laboratoire Ampére UMR CNRS 5005, Ecole Centrale de Lyon, France.

Spiorotéiero  Hoavemotiuio  Ocooolovikns, Zyoli T'ewmoviag, Aacoloyioc wxor  Dvoikod
Lepifaliovrog, Ocooalovikn

To ethoxyquin (EQ) &ivor avtio&eldmtiky ovcio 1oV ¥PNOLOTOIEITAL GTO GLGKEVAGTIPLO PPOVTMOV.
[opd v eleyydpevn, evidc T®V GLOKELAGTNPI®V, XPNOT TOL ONUOVIIKEG TocoTNTeG Tov EQ
KATOANYOUV GTO £30(p0G MEC® TNG OmOPPIYNG TOV TOPUYOUEVOV VYPOV amofintov. [Ipécpateg
HEAETEG TNG EPEVVITIKNG HoG opddag £det&av 6Tt o EQ oto £8apog petafoliletal Tayvtata Tpog 1o
un  vroAewpotikd quinone imine (Ql) (kOprog petoforitng) wkar to Eupovo 2.4-dimethyl-6-
ethoxyquinoline (EQNL) (devtepedov petaporitng). Axoiovbeg upetpnoeig (RT-g-PCR amoA
yovidiov Kot dvvnTiky vitpomoinon) €oel&av mapepmoddIon TG KAVOTNTAS VITPOTOINGTG TOCGO TV
vitpodomomtikdv PBakmpiov (AOB) 6co kot tov apyaiov (AOA) otig petayelpicelg émov to QI
gpapudéotke 1 oynuotiomnke (EQ, QI ko piypo QI+EQNL). Qo1660, 0 unyavicuds Kot To edPOg g
avaoTOANG oL mpokaAovy o EQ kar QI otovg vitpmdomomtikode HKPOOPYaVIGHODS TOPOUEVEL
Gyvootog. v mapohoa PEAETN TPOYHOTOTOWONKE GuYKPLTIKY iN Vitro a&loAdynon g enidpaong
tov EQ (0.46-460 uM) «ou nitrapyrin (50 uM), yvootod mapeumodiot vitporoinong, oty adénon
(apBovia. amoA yovidiov) kot ™ Aertovpyio (0&eidmon NHs/ mapayomyn NO2) tov £dapoyevdv
vitpodoromtik®dv Paktnpiov Nitrosomonas europaea kot Nitrosospira multiformis. Ilpocbnkn tov
EQ oe ovykévipwon 460 pM mpoxdiece poOVUN OvacTOAn Tng adENCTG KOl TNG AETOvPYlag TmV
AOB. H enidpaocn tov EQ oto N. multiformis fitav avaloyn alhd mepiocdtepo Eupovn oe oyéon e
avti tov nitrapyrin. TapdAinieg petprioelg tov petaforopod tov EQ otig vypég kaAlépyeieg
KatédelEav v tayvtatn petatpomny tov oe Ql, yeyovdg mov cuvémese pe v evepyomoinom g
avooTOATIKNG Opdiong enti Tov AOB. MeAlovtikég in vitro doxiuég Oa aloloynoovv m dpaon tov Ql,
EQNL évovt tov iduwv AOB otedeydv kat Oo pedetOei in vitro n avactaitikny dpdon tov EQ, Ql
kot EQNL o¢ avtictoya avtirpocomevtikd edapika oteréyn AOA. H emPePainon g tavtdypovrg
avaoTorTikng dpdong Tov EQ kot QI oe AOB kot AOA pmopet va ypnotporomBel yio v avamtuén
gvog véou kaBOoAIKOD avaGTOAEN VITPOTOINoNG OEOOUEVIC NG TEPLOPIGUEVIG IKOVOTNTOG TMV
SBEcIUOV TOPEUTOICTOV VITpOToinong va epeavifovy £IGoV VYNATY OTOTEAECUATIKOTNTO EVOVTL
1660 TV AOB 0600 ko1 tov AOA.

AgEerc-khedra: ethoxyquin, vitpmdomomrikd faxtipio kot apyoic, avacToAEic vitporoinong
Evyoproticc: H emiokeyn ¢ E. Tlanadomovlov oto Ecole Centrale del Lyon yia v

TpoypoToroinon tav in Vitro mepopdtov tpaypoatomomdnke pe v vroompiEn g vrotpoeiog K.
Apaiva.
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In vitro testing of the inhibitory effect of EQ and its oxidation derivatives on nitrification

Papadopoulou E.S., Thion C.2, Nicol G.W.2, Menkisslu-Spiroudi U.3, Karpouzas D.G.!
YUniversity of Thessaly, Department of Biochemistry and Biotechnology, Larissa, Greece.

2 Laboratoire Ampére UMR CNRS 5005, Ecole Centrale de Lyon, France.

3 Aristotle University of Thessaloniki, School of Agriculture, Thessaloniki, Greece.

Ethoxyquin (EQ) is an antioxidant commonly used in fruit packaging plants. Despite its post — harvest,
indoor application, EQ could end up in soil environment through direct land spreading of wastewaters
from the fruit-packaging industry. Previous studies by our group showed that EQ in soil is rapidly
transformed to the short-lived quinone imine (QI) (major metabolite) and to the more persistent 2,4-
dimethyl-6-ethoxyquinoline (EQNL) (minor metabolite). Following measurements (RT-q-PCR of
amoA gene and potential nitrification) revealed a direct impact of EQ and primarily of Ql, on the
activity of both ammonia oxidizing bacteria (AOB) and archaea (AOA). The mechanism of inhibition
of EQ and its derivative is still unknown. In the present study, the effects of EQ (0.46-460 uM) and
nitrapyrin (50 uM), a known nitrification inhibitor, on the growth (amoA gene abundance) and activity
(ammonia oxidation/nitrite accumulation) of the soil AOB Nitrosomonas europaea and Nitrosospira
multiformis, were compared in liquid batch cultures. EQ showed a persistent inhibitory effect on the
growth and activity of both AOB strains at concentration level of 460 uM. The effect imposed to N.
multiformis was equivalent but more persistent than nitrapyrin, which is a first indication for the
potential utilization of EQ as nitrification inhibitor. Parallel measurements of the metabolism of EQ in
the liquid cultures suggested a rapid transformation to QI which concurred with the onset of the
inhibitory effects on AOB. Follow-up in vitro studies will explore the inhibitory effect of QI and
EQNL on the selected soil AOB and further investigate their impact on respective AOA terrestrial
strains. Verification of the universal inhibitory effect of EQ and QI on both AOA and AOB could lead
to the development of a novel universal nitrification inhibitor considering that most currently known
nitrification inhibitors used in practice have specific activity on AOB or AOA.

Key words: ethoxyquin, ammonia oxidizing bacteria and archaea, nitrification inhibitors
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Enidpacn apopatik@v fotdveov kol ckopoov oty empPioon tov taboyévev L. monocytogenes
and E. coli O157:H7 kata ™ dvapkero av0oppng {opmeng piav tov gutov Raphanus sativus

Moanna X., Moradéiin M.2, MopopvOidtg X.., Aagepépa A2, Tolveiov M.3 Apocivég E.!

Y Epyactipio Hototikod Eléyyov xar Yyievic Tpopiuwv, Tuiua Emiotiune Tpopiuwy kor Aiatpoic
700 Avlpwmov, ['ewmoviko Hovemotiuio ABnvav, lepd Odog 75, 118 55, AGnva.

2 Tuiuo Teyvoloyiag Tpopiuwv, Texvoioyiké Exmoudevtixé Topoua ITelomovviioon, 24 100 Kalaudra.
*Epyactipio Xnueioc, Tuquo Emotiunc Tpogiuwv xor Awatpoprc tov AvBpomov, Tewmovikd
Hovemoriquio ABnyvav, lepa Odog 75, 118 55, Abnva.

2KOTOG TNG TAPOVCOAG EPYOTING NTAV 1 LEAETN TNG EMIOPACTG APDUATIKAOV BOTAVAOV Kol GKOPOOL GT1)
empPioon tov Toboyovov Listeria monocytogenes and Escherichia coli O157:H7 katd ) Sidpkeio
avfopung opwong pilov tov eutov Raphanus sativus. Ot BoiPoi EemivOnkav pe vepd Ppdong,
tepayiomkay, tomobetibnkav og SwAvpa aiung (5% NaCl) omv omoia &ixe mpootebei oe
ovykévipoon 1% wiv Egympiotd kabéva amd to apopatikd eoutd uévta (Mentha sp.), Aepovobouapo
(Thymus citriodorus) aAAd kot okopdo (Allium sativum). AxohoOOnce evo@Ooluicpods pe ta 400
naboyovo Paktipia L. monocytogenes kat E. coli O157:H7 og minbuopd 3 i 6 log CFU/ML xau
avBopun™ QOpmon otovg 20 °C katd TN d1dpKeLD TNG OTOL0C OVA TAKTA YPOVIKE SLUGTAUATA YIVOTOVY
pétpnon tov PH kot TG OAIKNEG 0YKOUETPOOUEVNG 0EVTNTOG, TOV OAKDV QOIVOMK®OV 0LGIHV KAOMDC
Kol KATOUETPNON TOL TANBLOUOV TNG OMKNG UEGOPIANG HKPOYA®PIdNS, YOAOKTIKOV Poaktnpimv,
QopdV/ KN ToV, EVIEPOKOKK®VY, EVIEPOPOKTNPI®V Kot yevdopovadwy. H emtkpatodoo pikpoyAmpion
tavtomomOnke pe specific PCR. Xe 0Aeg Ti¢ TEpITOOELS, TO YOAAKTIKG PoKTiplo. EXKPATNOAY OO
mv apyn ™¢ QOpmong, pe emkpatéotepo €idog to Lactobacillus plantarum. O minBvopdg tov
EVIEPOKOKK®V avéNonke kabiotdvtag Tovg devtepevovca pikpoPrakn opdda, evad ot minbuvouol tov
YELOOUOVAS®V KOl TV JUUMV/HVKNTOV TOPEUEVAY GE EMIMEDD YOUNAOTEPA GO TO OPLO UETPNONC
T0VG, vopitepa and 1o puéoov ¢ Couwong. Kot ta dvo maboyova L. monocytogenes xou E. coli
0157:H7 dev aviyveutnkav 6to t€Aog ™G {Opmonc. H mocdmta TV oOMKOV pOIVOAIK®Y GLUGTATIKMV
avéndnke évtova péxpt ™V €kt muépa (Op®ONG Kol METO TOPEUEIVE OE TOPOUOLD. ETImEda,
gupaviovtog po pikpn odénom. Aviyvednkav GTATIOTIKOG GMUAVTIKEG Sl0pOpEC 6ToV TANOLGLO
TOV LKPOPLaKk®dV opddev mov peketOnkay kot frav g taéng tov 1-1.5 log CFU/ML. O minbucpds
tov moboyévev L. monocytogenes kar E. coli O157:H7 upeidbnke toydtepa kdtw amnd to Opto
KATOUETPNONG UE TNV TPOGSHN KT GKOPOOL KOl UEVTAG, OVTIGTOLYA.
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Fate of L. monocytogenes and E. coli O157:H7 during spontaneous fermentation of Raphanus
sativus roots in the presence of herbs or garlic

Pappa S.}, Papadelli M.?, Paramithiotis S., Daferera D.3, Polissiou M.3, Drosinos E.H.!

! Laboratory of Food Quality Control and Hygiene, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, 118 55 Athens, Greece.

2 Department of Food Technology, Technological Educational Institute of Peloponnese, 24 100
Kalamata, Greece.

® Laboratory of Chemistry, Department of Food Science and Human Nutrition Agricultural University
of Athens, lera Odos 75, 118 55 Athens, Greece.

The aim of the present study was to assess the fate of Listeria monocytogenes and Escherichia coli
0157:H7 during spontaneous fermentation of Raphanus sativus roots in the presence of mint (Mentha
sp.), lemon thyme (Thymus citriodorus) or garlic (Allium sativum). For that purpose, radish roots were
thoroughly washed with tap water, cut in half, submerged in brine solution (5% NaCl) in which 1.0 %
wi/v of each of the afore mentioned herbs were added. L. monocytogenes and E. coli O157:H7 were
inoculated at 3 or 6 log CFU/mL in the fermentation brine; fermentation took place at 20 °C and was
monitored by measuring pH and total titratable acidity (TTA) as well as by quantitative assessment of
the total aerobic mesophilic microbiota, lactic acid bacteria, yeasts/molds, enterococci,
Enterobacteriaceae and pseudomonads. Quantification of the total phenolic content of the brine was
also performed. The dominating lactic acid bacteria population was assessed with specific PCR. In all
cases, lactic acid bacteria prevailed from the beginning of the fermentation with Lactobacillus
plantarum being the dominant species. Enterococci population increased and formed a secondary
microbiota while pseudomonads, Enterobacteriaceae and yeasts/molds populations were below
enumeration limit already before the middle of fermentation. Both pathogens were not detected at the
end of fermentation. Total phenolic content increased intensively until the sixth day and then remained
at similar level with a slight increase. Statistically significant differences in the microbial populations
assessed were detected throughout fermentation and ranged between 1-1.5 log CFU/mL. In both
pathogen inoculum levels, L. monocytogenes and E. coli O157:H7 populations decreased faster below
enumeration limit when garlic and mint were added, respectively.
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Bacillus amyloliquefaciens MBI 600: "Evag véog Promopdyovtog WKavog vo amoTEASGEL pud
EVOLLOKTIKN A061 £VAVTL QUTOTAO0YOVOVY HUKNTOV

Tapapdc A.l, Mooyakng 0.2, Kapaoylavidng I'.X?

YUpiorotédeio  Hoavemotijuuo  Ocooalovikns, Zyoly Tewmovieg, Aacoloyios koi  Dvoikod
Lepipaliovrog, Tunuo ewmoviog, Epyoatipio @vtoraboloyiog, 54 124, Occoalovikn

2Apiorotéiero  Hoavemotiuio  Osooodovikns, Zyoli Tewmoviag, Aacoloyiac Kor  Dvoikod
LHepipaliovrog, Tunua [ewmoviag, Epyootipio Teyvoloyias [dlaxtog, Touéas Emotiunse &
Teyvoloyiag Tpopiuwv, T.K. 541 24

Ot acBéveleg T@V QUTAOV ATOTEAODY TO CNUAVTIKOTEPO TPOPANUO OTIS KOAMEPYEIEG, TPOKAADVTOG
UEYOAEC OIKOVOLUKEG OmMAEIEC. Ol GUYYPOVEC GTPOUTINYIKES KOTATOAEUNGONG EMPAALOLY TV Ypnom
evaAlokTiIKOV pefddmv, Onmg M xpnorn Ploroyikdv okevacpdtov TOv EUTEPIEXOVY BLoAoYiKovS
mapdyovtes. Ot KpoopyaviGHol TOv XPNGLLOTOVVIOL MG PVTOTPOCTATEVTIKE TPOIOVTO EXOVV TNV
duvaToOTNTO TAPOYNG AUESNS TPOSTAUCING EVAVTL TV TaH0YOVEOV 0AAG Kol GUESTC TPOCTAGING, LECH
g evepyomoinong pnyoviopmv dpovvags. ‘Evog véog Plomapdyovtag mov Ppioketor oy dadikacio
épevuvog ywo. va mapel £ykplon oto Gueco uéllov eivar o Bacillus amyloliquefaciens MBI 600.
Ipoxettar yio. évo, pkpoopyavicpd tov yévoug Bacillus mov puloyevetikd sivar cuyyevikdg pe GAAovg
Hkpoopyovicpode tov yévovg Bacillus mov €yovv gutompootatevtiky ypnon. H dnovpyia tov
QUAOYEVETIKOV OEVOP®V €yVE HE TNV YPNON CAANAOLYIDV TPIOV GLVTINPNUEVOV YOVISI®V OV
AmOVTOVTIOL GE 0VTOVC TOLG LKkpoopyaviopovg (che, gyr, 16s). H wavotnta tov Promapdyovta
Bacillus amyloliquefaciens MBI 600, va. géAéyyet putonaboydvovg poknTeg LeAETNONKE e TNV ypron
Sumhmv KaAlepyelwv Tov amotelobvtay and 1o Taboyovo Kot 1o Paktiplo, oe TpuPAiic pe Bpemtikd
vroéotpmpa ( dual cultures in vitro). Ot poknteg mov eA&yynkay Nrav dHo edopoyevn maboyovo Kot
éva maboyovo @uAdduatog, ot Pythium ultimum, Fusarium ox. rad. cucumerinum woi Botrytis
cinerea. Xe O6Aa ta maboydvo mopouTNPNONKE AVOGTOAN TG OVATTLENG TOV UVKNT®V. XTNV OumAn
KoAEpyew pe tov Botrytis cinerea mapammpnOnke M peyoaldtepn OVOOTOA TNG MUKNALOKNG
avantoéng (35%) evd vanpye xor onuovpyic (ovmg oavaotodng (lcm). H emidpoon tov
UIKPOOPYOVIGUOV 010 Tafoyova e6GpOVG NTOV WKPOTEPT KAOMDS DINPYE AVUCTOAN TNG MUKNALOKNG
avantuéng and 15-25% pe dnpovpyio pkpotepng Ldvng avactorne. To enduevo yapakplotikd Tov
dlepeuvnnke Y10 TOV GUYKEKPIUEVO UIKPOOPYOVICUO MTav 1) KavoTnTa ToL va amowkilel otig pileg
ouT®V ayyovplac. o tov okomd avtd ypnolwomomdnkoy UetacynUoTIcUEVE oTeAéyn Tov B.
amyloliquefaciens MBI 600. Xta otedéyn avtd éywve ewoaywyr @bopilovcog TpmTeivg, MOTE va
umopovv va mapatnpnovv pe v Pondeta g cuveostiakng pikpookomiog (confocal microscopy). O
xpévog kot 0 puludg amokiopov Tov Paxtmpiov oty pila peletnOnke ce eheyyOueveg cuvOnKeg
{KAe1016 amootelpouévo cvotnue (gnotobiotic system)} kot oe un eleyydueveg ocvuvinkeg (cvoTnua
6€ PLTOdOYELD KO GVGTNUA Le UTA amevBeiag atov aypd). H mapatipnon £yive o 6Aa To GuoTHUOTO
v 21 MUEPES e CUVOAIKA TPEIG UETPNOELG. L€ OAN TO GLGTAUATA TOV UEAETHON KOV TOpaTPNONKE
EMTUYNG OMOIKIGUOG, EVA EVOLNPEPOV TAPOVLGINCE TO YEYOVOC TOC OTOV O UIKPOOPYOVICUOS
epopupocinke oe £d0pog aypol mapatnpnnke avénuévog pubudc emPiwong kot ToALUTAAGIOGHOD,
0€ OY£0T| L€ TO. AAAC GUGTLOTAL.
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Bacillus amyloliquefaciens MBI 600: A new potential biocontrol agent as an alternative solution
against fungal pathogens

Samaras Al., Moschakis T2. Karaoglanidis G.S.!

'Aristotle University of Thessaloniki, Faculty of Agriculture, Forestry and Natural Environment,
School of Agriculture, Laboratory of Plant Pathology, 54124, Thessaloniki

*Aristotle University of Thessaloniki, Faculty of Agriculture, Forestry and Natural Environment,
School of Agriculture, Laboratory of Dairy Science & Technology, Dept. of Food Science &
Technology, 54124 Thessaloniki

Biological control of plant diseases, is a field of intensive research, aiming to develop alternatives to
chemical control. Microorganisms which are used as biocontrol agents against fungal pathogens act
both directly and indirectly, by activating plant defense mechanisms. Bacillus amyloliquefaciens MBI
600 is a new biocontrol agent which is under investigation, and it will be released into the market in
the near future. In this study a taxonomy characterization was conducted by using sequence data for 3
conserved genes (che, gyr, 16s). Results showed that MBI 600 strain was phylogenetically relative
close to other Bacillus spp. strains used as biocontrol agents. The ability of the BCA to control fungal
plant pathogens was, initially studied in vitro using dual cultures. Two soilborne pathogens (Pythium
ultimum and Fusarium oxysporum f.sp. radicis-cucumerinum) and one foliar pathogen (Botrytis
cinerea) were used. For all the 3 pathogens tested, a mycelial growth inhibition was observed in the
dual cultures. The higher inhibition of mycelial growth (35%), in dual cultures, was observed in B.
cinerea, while in addition, an inhibition zone (1 cm) was observed. The effect of B. amyloliquefaciens
MBI 600 strain against soilborne pathogens was lower than that for B. cinerea, ranging from 15 to
25%, with smaller inhibition zone. The 3" parameter that was investigated in this study was the ability
of the BCA agent to colonize cucumber plant roots. In order to observe the bacterial cells, transformed
cells with green fluorescence protein were performed and confocal microscopy was used. The time
and the rate of colonization were studied both under controlled conditions (gnotobiotic system),
greenhouse conditions and natural field conditions. Assessments were conducted in 3 distinct time-
points for a total period of 21 days. In all the 3 systems studied a successful colonization of the
cucumber roots was documented, while, interestingly, the higher survival ability and bacterial
proliferation was observed when the BCA was applied directly in the field.
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®viroyeveTikl] avdivon avtoybovov PBpadimg avamtvcscépevov prlofiov mov oynpatilovv
oopdTo pe to povpopdrtiko goooir (Vigna unguiculata L.) etnv EALGda

Tourokdkn A", ®otadng X}, Ntaron I'.%, Zappag A.?

Epyactipio T'evikiic kou Tewpyixiic Mixpofiotoyios, Tujuo Emotiune Pvuxic IMapaywyig,
Tewmoviko Iavemotiuio AOnyvav, lepa Odog 75, 11855, AOnva

2Epyactipio  Kymevuxav Kalhepyeirv, Tujua Emotiune Pvukic Hopayowyis, ewmoviié
Hovemortiuio ABnvawv, lepa Odog 75, 11855, AOnva

*E-mail: tampakaki@aua.qgr

To pavpopdtiko eacoil (Vigna unguiculata) pmopei va copufudvel pe Eva 0pd PAcUA GOUPLOTIKOY
Baktnpiov, kuping Bpadéng avantvocdueva gidn pilofinv, mov avikovy oto yévog Bradyrhizobium.
IHopdtt apketn épevva €xetl TpaypatonomBel ota plofia Tov pavpopdTikov PacoAol Gg SLUPOPES
YDPES GE OLO TOV KOGLO, EAGYLOTO EIVOL YVOOTA YOl TN YEVETIKN Kol GUUPLOTIKY] TOIKIAOTNTA TOV
avtoyBovav pilofimv Tov HoVPORATKov Pacoilod oty Eupdnn. Xty napodoa perétn, e&etdotnke
1M YEVETIKN KOl CLUPLOTIKY TOKIAOTNTA TV ovtdyBovev pilofimv Tov HOVPOUATIKOL PAGOALOD TOV
amopovadnkay omd QLUATI ELTOV 7oV glyav avamTvyBel oToV Oypd GE TPELG OLOPOPETIKES
YeQYPOQKEG TEPOYEC TG EAAGOaG. Xapdvta Vo otedéyn oavoivOnkov pESH  TOAATAGDV
npooeyyicewv. H avdivon péow ERIC-PCR opadomoince ta otehéyn oc entd ouddeg Kot
OVTITPOCMOTELTIKA oTeEAEYN KO opddag avarivdnkav meportépm. H avdlvon tov yovidiov Irs £deiée
OTL To OTEAEYN OvNAKOLV ©E JlPopeTIKG €idn Tov yévoug Bradyrhizobium. H avdlvon 1ng
Srayovidlaxng meployng 16S-23S (IGS) édci&e 011 0. oTENEYN 0md KGOe yewypapkn meployn eiyov
Sdwkprrovg tomovg 1GS, ot omoior mBavd avTmpoc®REVOVY VEEC PLAOYEVETIKES YEVEXAOYIEG, TOAD
ovyyevikéc pe to €idn Bradyrhizobium pachyrhizi, Bradyrhizobium ferriligni ka1 Bradyrhizobium
liaoningense. H avdivon MLSA tpiov ocvotatikev yovidiov (recA, ginll xou gyrB) £6eiée
otevl ovyyévela Tov otedey®v ue ta B. pachyrhizi PAC48T kou B. liaoningense USDA 36227 «at
emPePainoe 6t 10 otédeyoc VUEP21, cvyyevikd pe to B. liaoningense, mbavd cvviotd éva véo
gidoc, evtog Tov yévoug Bradyrhizobium. EmmpdoBeta, guloyéveieg tov couPfrotikdv yovidiov nodC
kot NifH £€8e1&av 611 T0. oTEAEYT, cLYYeviKA pe o B. pachyrhizi, avikovv otov cvufiotuno vignae,
eV 10, 6TEAEYT, cLYYeVIKA pe to B. liaoningense, mbavd cuvietovv éva véo cupfiotumo.

AéEerc-Kheda: povpoudrico paocdi, Bradyhizobium, evioyévela, coppiotomoc, MLSA
Evyapweties: H mapovoa perétn mpaypotomodnke oto TAOIGLO TOL £PELVNTIKOD TPOYPALLOTOS
“EUROLEGUME” : Enhancing of legumes growing in Europe through sustainable cropping for

protein supply for food and feed, mov ypnuatodotinke amd to FP7 Research Project, N° 613781,
2014-2018.
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Phylogenetic multilocus sequence analysis of indigenous slow-growing rhizobia nodulating
cowpea (Vigna unguiculata L.) in Greece

Tampakaki A.P.*", Fotiadis C.T.%, Ntatsi G.?, Savvas D.?

Laboratory of General and Agricultural Microbiology, Department of Crop Science, Agricultural
University of Athens, lera Odos 75, Votanikos, 11855 Athens, Greece.

’Laboratory of Vegetable Production, Department of Crop Science, Agricultural University of Athens,
lera Odos 75, Votanikos, 11855 Athens, Greece.

“E-mail: tampakaki@aua.gr

Cowpea (Vigna unguiculata) is a promiscuous grain legume, capable of establishing efficient
symbiosis with diverse symbiotic bacteria, mainly slow-growing rhizobial species belonging to the
genus Bradyrhizobium. Although much research has been done on cowpea-nodulating bacteria in
various countries around the world, little is known about the genetic and symbiotic diversity of
indigenous cowpea rhizobia in European soils. In the present study, the genetic and symbiotic
diversity of indigenous rhizobia isolated from field-grown cowpea nodules in three geographically
different Greek regions were studied. Forty-five authenticated strains were subjected to a polyphasic
approach. ERIC-PCR based fingerprinting analysis grouped the isolates into seven groups and
representative strains of each group were further analyzed. The analysis of the rrs gene showed that
the strains belong to different species of the genus Bradyrhizobium. The analysis of the 16S-23S IGS
region showed that the strains from each geographic region were characterized by distinct IGS types
which may represent novel phylogenetic lineages, closely related to the type species of
Bradyrhizobium pachyrhizi, Bradyrhizobium ferriligni and Bradyrhizobium liaoningense. MLSA
analysis of three housekeeping genes (recA, ginll, and gyrB) showed the close relatedness of our
strains with B. pachyrhizi PAC48™ and B. liaoningense USDA 36227 and confirmed that the B.
liaoningense-related isolate VUEP21 may constitute a novel species within Bradyrhizobium.
Moreover, symbiotic gene phylogenies, based on nodC and nifH genes, showed that the B. pachyrhizi-
related isolates belonged to symbiovar vignae, whereas the B. liaoningense-related isolates may
represent a novel symbiovar.

Keywords: cowpea, Bradyhizobium, phylogeny, symbiovar, MLSA
Acknowledgements: The present work was supported by the European research project
“EUROLEGUME”: Enhancing of legumes growing in Europe through sustainable cropping for

protein supply for food and feed, funded by the 7th Research Framework Programme of the European
Union (613781).
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Vigna unguiculate oynpotiler eupatie pe éva véo cvpprotomo tov yévoug Ensifer movu
amopovadnke aré v EALGda
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To pavpopdtiko pacoit (Vigna unguiculata) oynuatiel almtodecpevticd poudtio priov pe éva oph
oacpe cvuflotikoy Poktnpiov, Kuping Ppadéng avortvocouevo €idn plofiov mov avikovv oTo
vévog Bradyrhizobium, av kot Alyeg peléteg £xovv ovapépeL TV anopdvmoT TaEmS oVOTTUGGOUEVOV
plofimv Katw amd cuvinkeg epyactnpiov Kot aypov. Ilapott apkerr épguva éxel mpaypotomon el
ot faxtipla Tov oyNUATiCovY PLUATIO LE TO HOVPOUATIKO (OCOAL G O1APOPES YDPEC GE OAO TOV
KOGopo, eldyomn épevva €xel mpaypatomowmbel ota ploflo TOL HOVPOUATIKOV QAGOALOY GTNV
Evpdnn. £10)0¢ TG Topovcsas peAéTng NTov va diepeuvnOel 1 YEVETIKY| KOl (POLVOTUTIKY] TOIKIAOTNTOL
avtdyBovav prlofinv mov oynuatilovy ELUATIH LE TO LOVPOUATIKO PacOAL oty EALGda. H yevetikn
mowlopoppio. Twv ploPfiov avtdv peretninke péc® TOALOTAGV Tpoceyyice®v. Ol AmOUOVAGELG
opadomomOnkay oe tpelg opddeg pécsm avarvong pe ERIC-PCR. Me Béoet v avdivon tov yovidiov
16S rRNA, ¢ dayovidwokng meployng 16S-23S (IGS) ka1 v evomoinon €EL 18106VOTAUTIKMV
yovidimv (recA, ginll, gyrB, truA, thrA and SMc00019), o1 anopovdcelg Twv priofiov ta&vountnkav
evtog tov eidovg Ensifer fredii. Opwg, n @uloyéveln tov cvopfrotikov yovidiov nodC, nifH kot
rhcRST é6¢1&e Ot T0 pridPro mov anopovOONKOY OTOKAIVOLY GNUAVTIKG amd GTEAEYN AvaPOPES TOV
gidovg E. fredii kou oynudticov éva dakprtd Eexmpiotd @uAoyeveTikd kAGdo. To amopovouévo
pulofo umopovooy vo oynUatilovy PLUATIO Kol VO 0POUOL®VOLY AlMTO GTO LOVPOUATIKO QUCOAL,
AL Oyl ot 6oyl Ko To Koo eacoil. H mapovoa perétn £€3e1&e yio mpdTn Qopd OTL GTEAEYN TOL
gidovg E. fredii eivar avtdéybova oty EAAGSo kot oynuatifovy @UUATIO PE TOMIKEG TOIKIAIEG
HOVPOUATIKOD QOGOAIOD GE OAKOALKG £6GQN Kol 6€ GuvOnKeg aypov. Me Bdcel T @uAOYEvela, Ta
enimeda OpOOTNTAG TOV CLUPIOTIKGOV Yovidiov kot To €0pog Tov Eeviotmv, to piofio mov
amopovodnkay otV Tapovod HeAET TBavA cvvicTobv éva VEo GLUPLOTLTO Yo TOV OToio
nwpoteivetal o 6voua “aegeanense”. To svpfuota ovtd emPefaidvovy TEPAITEP® TN SLVOTOTNTA
OAANAETIOPOCTG TOV LOVPOUATIKOV PAGOAIOD HE TOAAL dtapopetikd €101 ploPiov Kot enekteivouv
TIG YVOGELS LG OGOV 0pOPa TNV TOKIAOTNTO, SlooTopd kot eEEMEN TV prloPinv Tov PALPOUATIKOV
@acoAov oty Evpom.

Ag€arc-khedd: povpopdriko @acol, Ensifer/Sinorhizobium, euioyévewn, ovppiotomoc, MLSA,
T3SS

Evyapweties: H mapovoa perétn mpaypotomodnke oto TAOIGLO TOL £PELVNTIKOD TPOYPALLOTOS
“EUROLEGUME” : Enhancing of legumes growing in Europe through sustainable cropping for
protein supply for food and feed, mov ypnuatodotinke amd to FP7 Research Project, N° 613781,
2014-2018.
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A novel symbiovar (aegeanense) of the genus Ensifer nodulates Vigna unguiculata in Greece
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Cowpea (Vigna unguiculata) forms nitrogen-fixing root nodules with diverse symbiotic bacteria,
mainly slow-growing rhizobial species belonging to the genus Bradyrhizobium, although few studies
have reported the isolation of fast-growing rhizobia under laboratory and field conditions. Despite that
much research has been done on cowpea-nodulating bacteria in various countries around the world,
very limited information is available on cowpea rhizobia in European soils. The aim of this study was
to study the genetic and phenotypic diversity of indigenous cowpea-nodulating rhizobia in Greece.
The genetic diversity of indigenous rhizobia associated with cowpea was investigated through a
polyphasic approach. ERIC-PCR based fingerprinting analysis grouped the isolates into three groups.
Based on the analysis of the 16S rRNA genes, IGS and on the concatenation of six housekeeping
genes (recA, ginll, gyrB, truA, thrA and SMc00019), rhizobial isolates were classified within the
species Ensifer fredii. However, symbiotic gene phylogenies, based on nodC, nifH and rhcRST genes,
showed that the Ensifer isolates are markedly diverged from type and reference strains of E. fredii and
formed one clearly separate cluster. The E. fredii strains were able to nodulate and fix nitrogen in
cowpea but not in soybean and common bean. The present study provides evidence for first time that
strains assigned to E. fredii are indigenous in Greece and are able to nodulate local cowpea varieties in
alkaline soils under field conditions. Based on the phylogenies, similarity levels of symbiotic genes
and the host range, the Ensifer isolates may constitute a new symbiovar for which the name
“aegeanense” is proposed. These findings further confirm the promiscuity of cowpea and extend our
knowledge regarding the diversity, distribution and evolution of cowpea-nodulating rhizobia in
European soils.

Keywords: cowpea, Ensifer/Sinorhizobium, phylogeny, symbiovar, MLSA, T3SS
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Eniopaocn Evoopvkoppilikadv Epporiov pe Ilpoéhevon amé Awagopetika I[epifdriovra otny
Avartoén Mapoviod (Lactuca sativa, L) 6g Ahatovyo 'Edagog

Tiyka 0.1, Yynrévine L1
YUpiorotédeio Havemotiuo, Tuiua lewmoviag, Ocooaloviky, EMdda

O gpPolacpog pe Bucavmdelg pokoppilikods poknteg (BMM) Beltidvel Ty avamtvén oV QUTOV
KAT® 0o SOPOPETIKEG GLUVONKEG KOTATOVNONG aAdTOV, KaBmG avédvel TV Tpospoenon Opentikdv
amd TO £00.POG KOl TN HETAPOPE TOLGS TPOG TO PLTE. XKOTOG TNG €pyaciog NTav va depevvndel n
eMIOPAOT] TEVTE OLOPOPETIKMOV HVKOPPLLIKADV PETAYEPIGEDV SUPOPETIKTG TPOEALELON S, OTNV AVATTVLEY
Kol Opéym euTeV papovilod To omoia avarthyOnkav oe adatobyo £dapog. Emmiéov, vrobécaue ot
amopovocelc ®GMM amd appobiveg Exovv PEYOADTEPN TKOVOTNTO VO TPOAYOLV TNV OVATTLEN TOV
QLTOV G€ GLVONKES KATATOVNONG OAATOV, G€ oYEomn ue OMM amod Epnpo 1 aypovc.

[IpoepPoriocuéva eutd popovAloh petaeLTEVTNKAY o€ QUTOdOYEl pe alatobyo €30(po¢ Tov
aypoktipotog tov AILGO. Ta @utd cvykopiotrav 15, 30 ko 45 pépeg petd tn petopiHTELON Kol
petprnkav 1 Popdlo tov pLidv Kot TOL VIEPYELOL TUALATOS, O HVKOPPLLIKOS OmOIKIGHOG oTlg piles
Kol 0 aplipog TV GTOPiMY GTO VIOGTPMUA, 1| TOGOTNTA TNG YAMPOPVAANG GTO GUAAN KOl ) GUAAKN
empavela, ot cvykevipmoelg P, Na, kot K ota guAla kot tig pileg, 1 ovykévipwon mpoAiivig ota
@OAAO, M ayoyudmTe Kol T0 PH Tov VTOGTPOUATOC, 1| CLYKEVTIP®ON TNG €0KOAN EKYVAMLOUEVNS
e0aQIKNg mpwteivng oyxetillopevn pe w  yropoAivn (EE-EIXZI) xor n otobepomnta tov
GLCCOUATOUATOV,

Ta papodiio wov epPfoAitdotnkoy pe pokopplikd euPoio and appodiveg kot o paptopag giyov
pikpotepeg ovuykevipmoels Na otig pilec otic 15 nuépeg kKot pkpdTEPES GLYKEVTIPMGELS TPOAIVIG GTA
OOAAO pe avénuévn Popdlo pillov otig 45 nuépeg oe oyéomn e Ta GLTA MOV gUPOAGOTNKOY LE
guporo oo ®MM R. intraradices pe mpoéievon aypo. To eutd pe avtov tov OMM eiyav yevikd
EVTOVOTEPT] KATOTOVION OATOTNTOG, £XOVTOG TOXOTEPO PVAAL LE HIKPOTEPT] PLAAIKY ETPAVELN KO
VYNAOTEPT €80.0IKT MAEKTPIKY] aymynotnta. To popoviia pe epPoiio epnuikng mpoélevong, Ue TO
uoknta S. deserticola, siyav anoteléopoto TapdUoLo PE TO UTAE TOV EUBOAIACTNKOY LE TOV HOKNTO
R. intraradices, mopd pe avtd tov pdpTopa 1 TOV QUTOV UE T AppPoOVIKE epPoita.

To amoteréopato mapéyovv evOeiEels OTL SPOPETIKNG TPOEAEVOTG UOKNTEG EMNPLEACAV E
SQOoPETIKO TPOTO TNV AvVATTLEN TV ELT®V, 1 EAAEWYT] OUMG oTUBEPOV dUPOPDOV GE OAOVG TOVG
¥POVOLC GUYKOMIONG KOl O TEPLOPIOUEVOG OptOUOC EUPOLiIV TTOV SOKIUAGTIKOY VTOSEIKVOOUY TNV
avayKn Yo TEPLCCOTEPO TEIPAUATIGLO.
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Effects of Arbuscular Mycorrhizal Inocula Originating from Different Environments on Lettuce
(Lactuca sativa, L) Growth in a Saline Soil

Tiga T.%, Ipsilantis 1.2
'Aristotle University, Faculty of Agriculture, Thessaloniki, Greece

It is known that arbuscular mycorrhizal fungal (AMF) inoculation improves plant growth under
different salt stress conditions, while it enhances nutrient absorbance from soil and transport to the
shoots.

The objective of this study was to investigate the effect of five mycorrhizal inocula originating
from different environments on nutrition and growth of lettuce plants growing on a saline soil. In
addition, we hypothesized that mycorrhizal inocula originally isolated from sand dunes promote more
efficient plant growth under salt stress conditions, compared to field- or desert-originating mycorrhizal
inocula.

Pre-inoculated lettuce plants were transplanted in pots with saline soil from the AUTH farm. The
plants were harvested at 15, 30 and 45 d after transplantation and the root and shoot biomass,
arbuscular mycorrhizal fungal root colonization and spore number in the pot substrate, leaf chlorophyll
contents and leaf area, P, Na, and K concentration in leafs and roots, proline concentration in leafs,
soil conductivity, pH, soil easily-extractable glomalin-related soil protein (EE-GRSP) concentration
and soil aggregate stability were measured.

Lettuce plants inoculated with the two sand dune AMEF inocula and the indigenous AMF
community showed lower root Na at 15d and lower leaf proline concentration with higher root
biomass at 45d, compared to plants inoculated with theAMF R. intraradices originating from a
vegetable agricultural farm. Plants inoculated with R. intraradices had the greatest indications of salt
stress, having thicker leafs with smaller leaf surface and higher soil electrical conductivity, as well.
Lettuce plants with the desert-originating inoculum S. deserticola had results similar to those
inoculated with R. intraradices, rather than those from the plant inoculated with the indigenous AMF
community or the sand dune inocula.

The results provide an indication that AMF from different origins affected plant growth under
saline conditions in a different way. However, differences were not apparent at all time intervals and
the number of AMF assayed was small, therefore further experimentation is needed.
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H pepuan] addmrovyion kor ovalven Tov yoviditoportog tov Pseudomonas fluorescens X
OTTOKIAOTTEL TOLAOTTAO TPOTO Opaong Proroyikod £Aéyyov Kol EXAYMYNG TG OVATTVENS TOV
PUTOV

Toalyatioov, I1.X., Beviepdxn, A., I'sopyakémoviog, A.I'., Afjpov, M., kon Katwvéxng I1.
Tewmoviko [avemotiuio AOnyvov, Tunua Emotiuns @vtikng Hopaywyns, Epyaotipio 'evikng ko
Tewpyixns Mixpofioloyiag, AOnva, EAAddo

Ta Baxtipo g pléceapag mov mTpodyovyv v avantuén tov eutov (PGPR), arnavioviar otnv
epoyn ™G poceapas, oTic EmPAveLES TV pLidv kabdg Kot ecmTepKd autdv, gpapuoloviag ite
Gupecovg, €ite EUUECOVG UNYAVIGLODG OPACTG, TTOL GTOGKOTOUV GTNV KOTAGTOAN (UTOTOOOYOV®V
UIKPOOPYOVICUAOY, GTNV oOENCT NG avIoyNS TOV QUIMV Kol TNV gupwotia Tovs. To Paktmpiloxd
otéheyog Pseudomonas fluorescens X mov omopovibnke omd v mepoyn ™G pLooapag
OTOPOPLTOV PAGOAIG, KOTAGTEAAEL TNV avAmTLEN TANB0LE €daPOYEVOV PLTOTOBOYOVOV LUK TGOV
ovumeptiapfovouéveoy tov  Fusarium oxysporum, Botrytis cinerea, Phytophthora infestans kot
Rhizoctonia solani. H pepwikn aAAniovyion tov yovidiopatog tov P. fluorescens X, anédeiée v
TOPOVGI YOVISI®mV TOL KMIIKOTOOVV Yl TO eKKPLTikd cvotnua tomov VI (T6SS), mapdyovtag pia
to&ivn (emdpmdoa TPp®TEIVN) 1 omoio eyy€eTal VIO TOV KVTTAPOV GTOXMOV, KOOMG KOl Uit GVOTAdN
YOVISimV TOL K®AIKOTO0UV Y10, To G1dnpoeopo pyoverdine. To exkprtikd cvotuo tomov VI, €yt
Swmotwbel 0TL Srabéter moAAamAég Aettovpyiec, OAANAETIOPOVTOG TOGO HE EVKOPLAOTIKG OGO Kol
Boktplakd woTTOPO. AmO in Vitro mepdpoto wov  mpayupotomowdnkay, mopotnpndnke 1
aAAnAemiopoon pe GAAG Poaktnplokd oTeAEYN, KOOMG KOL 1 IKOVOTNTO TOV Yo TNV TOPOY®YN
owNpoeopmv. O avTay®VIGUOG TV GONPoPOpv Ue edapoyevi maboydva Yo 6idnpo, elvar évag
ONUOVTIKOG UNYOVIGUOG Yo Plodoykd €heyyo, kabdG Ta GOUTAOKA TOV GIdNPOL HE T GLONPOPOPO,
UTOPOvV VO ATOTEAEGOVV GUEST] TTNYT QLPOUOIMGILOV GLONPOV Y10 TA, PUTA, OIVOVTAC TOVG GLYKPLTIKO
TAEOVEKTN IO G€ GLVONKEG EALELYN G GLONPOV EYOVTOC MG ATOTEAEGLO TOV TEPLOPIGUEVO OTOIKIGUO TNG
pilag and eutomaboyovouvg opyavicpovs. Ta Paktipa g prldceapag Tov TOPEYOLY GLONPOPIPA
EMAYOVV TOVTOHYPOVA, TN OLGVGTNIOTIKT CVTOYN TOV QUTMV, dpOVTOC MO PLOAOYIKOC OVTOYOVIGTIKOS
TOPAYOVTAG, KATOOTEALOVTOC £TGL UE EUPECO TPOTO E60QOYEVEIC PUTIKEG alebEvelec.

Ag€arc khewdra: Pseudomonas, fioloyikoc édeyyog, PGPR, ekkpitikd obotnpo tomov VI, cidnpopdpa
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Draft sequencing analysis of Pseudomonas fluorescens X reveals multiple biocontrol and plant
growth promoting activities

Tsalgatidou, P.C., Venieraki, A., Georgakopoulos, D.G., Dimou, M., and Katinakis P.
Agricultural University of Athens, Department of Crop Science, Laboratory of General & Agricultural
Microbiology, Athens, Greece

Plant growth promoting rhizobacteria (PGPR), can be found in the rhizosphere, on root surfaces and in
association with roots, applying either direct or indirect mechanisms of action which aim to suppress
phytopathogenic microorganisms, increase plant resistance and eventually plant growth .The bacterial
strain Pseudomonas fluorescens X, isolated from the rhizosphere of bean seedlings, suppresses the
development of multiple soil-borne phytopathogenic fungi, including Fusarium oxysporum, Botrytis
cinerea, Phytophthora infestans and Rhizoctonia solani. Draft sequencing analysis of P. fluorescens X
revealed the presence of genes encoding for type VI secretion system (T6SS), producing a toxin
(effector protein), which is injected into target cells and also a cluster of genes encoding for
pyoverdine production, a siderophore. Type VI secretion system has been reported to perform diverse
functions, interacting with both eukaryotic and bacterial cells. In vitro experiments confirmed the
interaction of P. fluorescens X with other bacterial strains as well as its siderophore production
capacity. Siderophore competition for iron with soil borne pathogens is an important mechanism for
biological control, as iron siderophore complexes can be a direct source of assailable iron for plants,
giving them an advantage over iron deficiency and eventually to reduce the root colonization of
phytopathogenic organisms. Siderophore producing rhizobacteria induce plant systemic resistance,
indicating a biocontrol activity, by suppressing indirectly soil-borne plant diseases.

Keywords: Pseudomonas, biocontrol, PGPR, type VI secretion system, siderophores

74



Eniopaon g E@appoyiis Iidog tov Buoioywkov KaBapiopod g Osocalovikng oTig
Muwkpoprokéc Iowomnreg Aypav pe Meyareg Kaihépyeieg kot Appoon 1 Apywhoon Edaen —
IpokatapkTikd AToteréopaTa

Yyniavine L', Mrilog ®@.1, Tosnaparog Al
YUpiorotéero Havemoriuio, Tuiua Iewmoviag, Ocooaloviky, EMdda

H ¢ tov Poroywedv kabapiopdv Swotifetor yioo €popuoyn oTOvG aypovg ¢ Almocuo Kol
£00POPBEATIOTIKO KaT® and TpohmobEéaelg oyeTikég pe To PH TV £d0pdV KoL TNV TEPIEKTIKOTNTO TOV
Bapéwv petdAlav, 6mwg teptypdpovtar atovg kavoviopovg g EE. H oyetikn mpaktikn epappoleton
debvarg €0 Kot dekaetieg kot €yl apyioel ko oty EAAGSa. Ot pikpoopyovicpol tov €34¢oug
YPTCULOTOIOVVTOL MG OEiKTEG Yoo TNV €Mdpaon NG A0g 61N Agltovpyio TV edapav. IAdg tov
Broroyucod kabapiopov g Oecoaiovikng omd dVo dlaeopeTkovs TpdTovg enetepyaciog (Le 1 xopic
acPéotmon) oe dapopetikéc mocdtnTeg (0, 20, 40, 1 80 tn hal) kar ue | yopic TpocdRKN avopyavng
Almovong epapUOGTNKE 08 dVO TEPOUUATIKOD aypovG LE SL0POPETIKT KOKOUETPIKN GVGTACT (CLULU®DON
KOl 0pYIA®ON) GE TEPARATIKO oYéd10 pe vIoopddeg Kot vio-vroopddes (Split split plot block design)
Kol 64 mepapatikd tepdylo otov kébe aypd. Ot aypol ombpOnkay pe crrdpt Kot delypota wépbnkav 1o
AexéuPpro tov 2016 kot Ba wapBovv kot v dvoiEn tov 2017. Metpndnkav 1 pikpoflaxn avamvon,
70 N ¢ pkpoProakng Propdlog kot to petafoAtko mniiko. Ot aypoi iyav pueyain mopoAlaKTkOTNTO
OTLG WIOTNTEG TOVG, KOl TO TPADTO ATOTEAEGLATO JElYVOLV KOPLOL EMPPON TEPIGGOTEPO TNG TOLOTNTUG
TOPG TNG TOGOTNTOC TNG 1AVOG, KOOMG 1 UEYAAN TOPOAAUKTIKOTNTO OV EMETPEYE GTATIOTIKA
onuavtikée dapopéc. H un acPectopévn g yevikd avénce m wikpofrokn avamvon kot to N g
pcpofraxng Bropdalog, evd vdpyel pia téon yro adENCT TG UIKPOPLOKIG OVATTVOT|G LE TNV TOGOTNTA
g aocPectopévng 1og yopig Tpostnkn Kot avopyavng Aimavong. o 1o petafoiicd nmAiko dev
mapoatnpinkay dapopéc. O mepapatiocpndc o cuveyiotel oe GALOVE aypolg pe KoAaumoKl Kot Oa
enovoAnedei oto emdpueva ypovia.
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Effects of Thessaloniki Sewage Sludge Application on Soil Microbial Properties of Field Crops
Farmland with Sandy or Clay Soil — Preliminary Results

Ipsilantis 1.1, Bilias F.%, Gasparatos D.!
'Aristotle University, Faculty of Agriculture, Thessaloniki, Greece

Sewage sludge is applied in farmland as fertilizer under strict EU regulations related to pH and heavy
metal content. This has been practiced internationally for decades and it has recently begun in Greece,
as well. Soil microorganisms are used as indicators of soil health after applications of sewage sludge.
Thessaloniki municipal sewage sludge with or without lime application in different quantities (0, 20,
40, or 80 tn ha) with or without inorganic fertilizer application was applied in two experimental
farms with different texture (sandy or clay) in a split split plot block design and 64 plots in every farm.
After sewage sludge application wheat was planted and soil samples were taken in December of 2016
and will be sampled again in spring. Soil microbial respiration, microbial biomass N and the metabolic
quotient were measured. There was large spatial variability in soil properties, and the preliminary
results show a greater sewage sludge quality rather than quantity effect, since great variability did not
allow for significant differences. The non-limed sewage sludge in general increased microbial
respiration and microbial biomass N, while there was a trend for an increase in microbial respiration
with increasing quantity of limed sewage sludge without fertilizer addition. No differences among
treatments were observed for metabolic quotient. The experiments will continue in other farms with
corn and will be repeated over the next coming years.
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Mouwaréotnra Prlofiov og Avappryopevo ®acor (Phaseolus vulgaris L. ko P. coccineus L.) otnv
Heproyn tov Mpeonav

Yynravine L', Towodtog I.T.!
YUpiorotédeio Havemoriuo, Tuiua lewnoviag, Ocooaloviky, EMdda

To ¢@acoi epPoldletor omd peydho ebpog ewdmdv plofiov pe evoeiCelg efedikevong oTic
£0aQoKMUOTIKEG cLVONKeG. Medetioope TNV TOKIAOTNTA TV PLLOPLOV TOV EUGOAIOD TNG TEPLOXNG
tov lpeonmv. Anopovodnkav pilopia and eLUATIE PAGOAMY omd aypovs JUPOPETIKOV TEPLOYDY
tov [Ipeomdv Kot 1 YEVETIKN TOVG TOPUALOKTIKOTNTA eKTIUnONKe petd and amopdvoon DNA, PCR
pe toug exkvntég FGPL132 ka1 FGPS 1490, yprion meplopiotik®dv evEOU®MV GUVIVAGUEVT] [LE OVOADOT)
oe opadeg (cluster analysis) kot aAAniovyion tunudtov DNA amopovopévov and mnkt ayopolne.
MetprOnkav eniong n KOKKOUETPLKN cvvBeon, to PH, 1 nhekTpikn ay@ylpdTnTo, Kot 1 GLYKEVIP®O
vitpik@v Kot P ota €8don g detypatoAnyioc. Amd 72 amopovdocelg Ppébnkav 45 diapopetikd
amotutdpoto o 6 opddec. To amoteléouata T@V aAANAOLYIOV 26 OTOUOVMOGE®MV £JEEAV OTEVT
oyéon pe oAniovyieg kvupimg Rhizobium leguminosarum, aiid ko Sinorhizobium meliloti, R. etli. R.
tropici, R. mongolense kot Agrobacterium tumefaciens, amd neployég pe dapopetikd mepipdriiovta
(appoBiveg, e0KpATEG Ko VITOTPOTIKEG TEPLOYES, OEIVOL KOl MTAGHEVH €3GQT), KoL LEYAAN YEDYPOPIKN
g€amimon (omd TToptoyorio £oc lommvia ko Nemdd). H poakpoypovn LOVOKOAMEPYELD TOV (POGOAIOD
OTNV TEPLOYN] OE GLUVOVLAGUO HE TNV €0QPIKN TOPOAAUKTIKOTNTO TNng mePoyns Tov Ilpeondv kon
TOovOG TV EI00Y®YN OTOPOV 0TO OLOPOPETIKEG TTPOEAEVCELS GUVTEAEL OTNV VTaPEN YEVETIKNG
TOPUAAOKTIKOTNTOG 08 PLLOPLo pacoAlon o€ o teployn 1000 wepinov KaAAepyodUEV®Y EKTAPI®V.
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Climbing Dry Bean (Phaseolus vulgaris L. xan P. coccineus L.) Rhizobia Diversity in the Prespa
Lakes Plain, Macedonia, Greece

Ipsilantis I.%, Tsialtas JT*.
YUpiorotédeio Havemortiuo, Tuiua lewmoviag, Ocooaloviky, EMdda

Beans are known to nodulate with many different rhizobial species and with an indication of rhizobial
specificity to soil and environmental conditions. We studied bean rhizobial diversity in the Prespa
lakes plain, where beans are grown as a continuous monoculture. Soil and nodule samples were taken
from fields from different areas around the lake, and rhizobia were isolated from the nodules. Their
diversity was estimated after DNA extraction, PCR with the primers FGPL132 and FGPS1490, use of
restriction enzymes combined with cluster analysis and sequencing of DNA fragments extracted from
agarose gels. Soil texture, pH, EC, NOs;—N and Olsen-P were also measured. Seventy two isolates
gave forty five different patterns which clustered in six groups. Results from sequences of twenty six
isolates showed close match with sequences mostly of Rhizobium leguminosarum, but Sinorhizobium
meliloti, R. etli. R. tropici, R. mongolense and Agrobacterium tumefaciens were also found. These
close matches were from different environments, such as sand dunes, subtropical and temperate
regions, acid or well fertilized soils and with great geographical spread, from Portugal to Japan and
Nepal. The long term continuous monoculture of beans in the Prespa area, combined with soil
variability and probably the import of seeds from different areas most likely contribute to the genetic
variability of bean rhizobia in an area of about 1000 cultivated hectares.
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To avTipikpofroké dvvapké Tov emeQLUEVIdKOD VAIKOD Tov @uTov Ditrichia viscosa eg in vitro
doxiuég

®éko M., Béhhog E. &Agfilov E.
Tunuo. Tewmoviog Pvtikng Hopaywyns xor Aypotikod Illepifarioviog, Hovemoriuio Osooaliog, N.
Ilowvia Mayvnoiog, EAddo

To avtopuég gutod Dittrichia viscosa (L.) Greuter (kv. kdévula) amavtdtol 6 eYKOTOAELEUEVOLG
aypol¢ Kol TETPOOEIG TEPLOYEG o€ OAN v EAAGS0, evd oamoteiel €idog 1dtaitepa embeTKd oTOV
EMOKIGHO avBpomoyevdg dtotapaypévav svotutnuatov. To emepupevidikd vAkd Tov Qutov glval
£va DOOTOOAVTO PETY O PAABOVOEISDV KOl CECKITEPTEVIOV e EvTovn oAAnAomadntikn dpdon Evavtl
A v QuTik®Vv €10®V. Katd tn didpkeio tov ebvonopivav Bpoydyv, 10 EKKpIo eKTAEVETAL omtd Ta
@OALO KO, TEPTOVTOS GTO £00POG, EUTOdIlEL T PUTP®GN CTEPUATOV YEITOVIKADV EL0DV, EVD TPOKOAEL
ONUOVTIKES LOPPOAOYIKES OAAOUDGELS OTIS pileg OGMV apTIBAACT®V ETTVXOLV VA PLTPAOGOLY. XTNV
TaPOVGO EpyOcion EAEYXONKE 1 AVTILVKNTIOKT SPAGT TOV EMEPLUEVIOUKOD VAIKOD ¢ D. viscosa oto
poknta Penicillium sp. mov amopovodnke and poddt, 6to omoio mpokarel evéoonyn. H cviloyn tov
VOATOJHAVTOD PLTIKOD EKKPILOTOG TPOYLOTOTOMONKE Omd avTOELY] PLTA Tov XemTéUPpro (emoyn
aLENUEVIC CLGOMPEVCTG) KOl okoAoLONGE 1 Avopihiman tov. To ékmivua epapudoTnKe 6€ 3 dOGEIC
OV AVTIGTOLYOVGAV 0) OTN 00GT TPOGOUOIMONE, 1| OTOI0 TAPATEUTEL OTN QPVUGIKY CLYKEVTIPMGOT €Tl
g EMPAVELNS TOL PUAAOVL, PB) o€ 3-mAdcia Kot y) 6-TAGGL0 GLYKEVIPW®GT TG 00CNG TPOGOUOIMGTC.
Metpriinke N PAOCGTIKOTNTO TOV OTOPI®Y TOV HVKNTO KOL TO UNKOC TOL PAAGTIKOD GOANVO O
Saeopa YPOVIKY SLGTAHOTO LETA TOV eUPfortocud. Ta amoTeAéouato KATAdEIKVOOLV Uil OTLLOVTIKY
TOPEUTOJIOTIKT] OPACT] TOL EMEPVUEVIOIKOD VAIKOV, 1 omoia gueoaviler pio doco-e&aptdpevn
KAMUAK®OT Kot EYEL TPELG GLVIOTOGEG: 1) EvTovn Lelworn Tov T0606ToH PAAGTNONG TV 6TTopinyY 0td
TIG 8 TPMTEG DpEC, 6€ GYEoT L TO LapTupa (LapTupag: 43% Kot UEYLeTn GLYKEVTPMOT VAKOV: 9,3%),
ii) ovvolikny kabvotépnon g PrAocTnong KoTd apKETEG Mpec, Wwitepa amd TNV pEYIOTN
OLYKEVTP®OOT VAMKOV Kot iii) ToAD onuovTikn peioon Tov pnkovg tov PAAGTIKOD GOARVE Yo To
ondpla Tov PAdoTnoay, 1 omoia yio T péylotn d6om exteivetan amd to 33% ueimon oe oxéon ue To
uaptopa otic 8 mpeg £og 10 81% otig 12 dpeg amd tov gufortacud. Tlapodtt ta in planta mepdpota
mov Bo axolovBncovy givor avtd mov Ba emiTpéyovy TV efoywyn AGPAADY GUUTEPOCUATOV, TO
mpoavapepbévio  anotedéopato glvar evBoppuUVTIKA ®©C TPOG TN YPNON TOL EMEPLUEVIOIKOV
ekkpipatoc g D. viscosa ¢ maplyovia  QUTOTPOCTOGIOG EVAVTL TOV  GUYKEKPLUEVOD
LKPOOPYOUVIGHOD.

A£Eerc-khedra: Dittrichia viscosa, Penicillium sp., emepouevidixd vAiko, putonpootacio
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The antimicrobial potential of the epicuticular exudate from Dittrichia viscosa tested in vitro

Feka M., Vellios E. & Levizou E.
Department of Agriculture Plant Production and Rural Environment, University of Thessaly, N. lonia
Magnisias, Greece

The ruderal species Dittrichia viscosa (L.) Greuter grows in abandoned fields and rocky areas allover
Greece and it has the ability to thrive and spread aggressively in disturbed habitats. The plant’s
epicuticular material is a water-soluble mixture of flavonoids and sesquiterpenes with significant
allelopathic activity against other plant species. During the autumn rains, the exudate is rinsed from
the leaves and, reaching the soil, inhibits the germination of other species seeds, while causes severe
root morphological distortion of the seedlings that eventually succeed to germinate. In the present
study, we tested the antifungal potential of the D. viscosa epicuticular exudate on Penicillium sp.
which was isolated from pomegranate. The plant material collection was conducted from wild plants
in September, followed by freeze-drying. The epicuticular material was applied at 3 doses
corresponding to a) the natural concentration on leaf surface, b) three-fold and c) six-fold the natural
concentration. Spore germination rate and germ tube elongation were recorded at different time
intervals after inoculation. The results indicate a considerable dose-dependent inhibitory effect of
epicuticular material, consisting of three components: i) a decrease in the percentage of germination
from the first 8 hours compared to the control (control: 43% and higher dose: 9.3%), ii) a several hours
delay of germination, especially apparent in the higher dose and iii) a remarkable decrease of the germ
tube length, which in the higher dose extents from 33% at 8 hours to 81% decrease at 12 hours after
the inoculation, compared to control. Although in planta experiments are needed for an affirmative
conclusion, the above-mentioned results are promising concerning the potent use of the epicuticular
material of D. viscosa as a protective agent against the tested microorganism.

Keywords: Dittrichia viscosa, Penicillium sp., epicuticular material, plant protective agent
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Houahétnra korigpyoduevov Poxtnpiov mov omopovodnkav omd O1Qpactkd omxopinto
ghaovpyiog

P®pvcovin, B.L, Keparoyravvy, H.l, Tomag, M.A.2 kan ZepBaxng, 11"

ewmoviké Havemotiuio AOyvav, Epyactipio T'evikic xor ewpyixiic Mixpofioloyias (*e-mail:
zervakis@aua.gr)

2EQvié ko Kamodiotpioxé IMavemotjuio AOyverv, Tuiuo Bioloyiag, Touéac Ievetikic kou
Bioteyvoloyiog

O1 dpaotnpidtreg mov oyetilovtar pe TV KoAAEpyeww TG €Aldg Kol TNV EKUETOAAELON T®V
TPOIOVTOV TG eppavilel Betikd TpooNUo TOGO 0E KOWMVIKO OGO KOl OIKOVOULKO emimedo. Oumc, n
Slodkaoio EMEEEPYAOIOg TOV KUPTOV vl GLUVOEdEUEV E TNV TOPAY®YN TEPACTIOV TOGOTHTMV
amoPANTOV — TOPATPOIOVIOV TV ontoiwv 1 dtdbeor mapovstdlel cofapéc apvnrtikés TePPAAAOVTIKEG
EMITTMGELS. LVYKEKPIHEVA, T omOPANTA TV ehanotpifeinv elval Wdintépwg Todukd (yopnio pH, moid
vynAo COD, peydn mePIEKTIKOTNTO GE TOAVQUIVOAIKA KAT.) kol 1 €MeEEPyaoiot TOVG HECH
ocvppatikdv pebodoroyidv dtayeipiong eivor Teyvikd ocvvBetn kol cuviBg pun otkovopkd Prdoyun pe
amotélecpa va eEakolovBel va cuvioTd £va onpavTikd TPOPANUA Y10 TIG EAOTOPAYWYIKES YDPES.

2KOTOG TNG CLYKEKPIUEVNG epYaciog NTov 1 peAétn — a&loAdynon avutdybovev Paktnplokdv
TnOvopdy og ToOPELOTO ATOPANTO UTOTELODUEVE OO TNV TLPAVA Kol TO VYPO (VIATIKO) KAAGUO
OV TTOPAyovTol Katd TN AEITovpYia TV S1pacikdv elatotpiBeimv, Ta omoia TEivovy v EMKPOTHGOVY
0TI TEPIGGOTEPES YOPEC TG Mecoyeiov. Apyikd emyepnONKe 1 ATOUOVOOT] KOAAEPYOVUEVDV
Baktnpiov ce kabapég KOAAEPYELIES YPNCULOTOLOVTIOC TEVTE SLOPOPETIKG OPETTIKA VITOGTPMUATA, SVO
pnefddovg Taparafng Kot dvo Beppokpacieg endoong. AkoAovONCE LOPLOKY TAVTOTOINGN OLTAOV LE
aAiniovymon g 16S rRNA meployng kot perétn tov eviupukdv toug mpoeid (yio Aakkdoeg, Mn-
vePoelddion, vePoLeddoT TNg Alyvivng, YITIVAGCT] Kol KUTTOPIVAGEG).

ZuvolKa amopovankay 83 kabapéc KoAMEpyEleg Paktnpldy, ol 0oieg OpadOTO 0KV [E
Baon popeoroyikd xopaktnploTikd Kot Proynukés 110t teg, dote va emheyfodv 46 and avtég yia
poptlaxn tovtomoinon. H tedevtaio enétpeye v Kotdtaén Tov amopovoceny oe 18 gidn kot 11 yévn
OV VKoLV o€ o- Kot y- Ipmteofakthipia, AktivoPakthipla kot otnv kidon Bacilli twv Firmicutes.
Yuykekpipévo tavtoromOnkav oteléyn Ameyamaea sp., Roseomonas sp., Acinetobacter ursingii,
Citrobacter sp., P. gessardii, Pseudomonas sp. (#2), Serratia sp., Brevibacterium sanguinis,
Steptomyces griseus, Bacillus cereus, B. licheniformis, B. pumilus, B. subtilis, B. tequilensis,
Lysinibacillus fusiformis, Paenibacillus barengoltzii ko1 Paenibacillus sp. Ot mepiocoTepeg
AmOPOVOCELS £dmoov BETIKN avTidpOoT KLTTOPIVOAVOTG KOl EVEPYOTNTES YITVAGONG KOl AOKKAONG,
Myo otedéyn eupdvicay gvepydtnto Mn-vmepo&eiddong, evd uovo Eva otéheyog (S. griseus) eppavice
dpdon vmepoleddone g Alyvivig. Xta mpooavaeepbivio oteléyn mpokertar vo  a&lohoynOel
TEPOLTEP® TO HETOPOAMKO SUVOUIKO MOTE VO, KOTAOTEL EPIKT 1] EKUETAAAELON TOVG Gg dladIKaCiES
Bloamokatdotacnc 1/kat Proenelepyaciog pumavidV — o0ToPANTOV.

Ag€arc-khedrd: Paktnpla, Spackd omofinta ehotovpyesiov, alperujo, PromowiAdtnTa, Atyvivn,
kuttopivn, 16S rRNA, Bacillus
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Diversity of cultivated bacteria isolated from two-phase olive mill waste

Fryssouli, V., Kefalogianni, 1.}, Typas, M.A.%2 and Zervakis, G.I.1"

! Agricultural University of Athens, Laboratory of General and Agricultural Microbiology, lera Odos
75, 11855 Athens, Greece (*e-mail: zervakis@aua.gr)

2 National and Kapodistrian University of Athens, Faculty of Biology, Department of Genetics and
Biotechnology, Panepistemioupolis, 15701 Athens, Greece

Olive-tree cultivation and exploitation of pertinent products have a positive socioeconomic impact.
However, processing of olive fruits is linked to the production of vast amounts of waste and by-
products whose disposal presents serious environmental problems. In particular, olive oil mill waste is
highly toxic (low pH, high COD and content in polyphenols etc.) while their treatment through
conventional methodologies is technically complicated and financially non-viable, thus it continues to
constitute a significant burden for most olive-oil producing countries.

The objective of this work was to study and evaluate bacterial populations originating from a
viscous sludge-like waste consisting of the oil pomace and the liquid (aqueous) fraction deriving from
two-phase olive oil mills, which tend to prevail in most Mediterranean countries. Bacteria were
isolated in pure cultures by using five different nutrient media, two isolation processes and two
incubation temperatures. Subsequently, molecular identification was performed on the basis of 16S
rRNA sequencing, and was followed by examination of their enzymes profile in respect to laccases,
Mn-peroxidase, lignin peroxidase, chitinase and cellulase.

A total of 83 bacterial strains were isolated and grouped according to their morphological
characters and biochemical properties. Eventually, 46 of them were selected for further molecular
identification and were classified in 18 species and 11 genera, belonging to a- and y- Proteobacteria,
Actinobacteria, and the class Bacilli of Firmicutes. The isolated bacteria were identified as
Ameyamaea sp., Roseomonas sp., Acinetobacter ursingii, Citrobacter sp., P. gessardii, Pseudomonas
sp. (#2), Serratia sp., Brevibacterium sanguinis, Steptomyces griseus, Bacillus cereus, B.
licheniformis, B. pumilus, B. subtilis, B. tequilensis, Lysinibacillus fusiformis, Paenibacillus
barengoltzii and Paenibacillus sp. Most of the strains showed cellulolytic as well as chitinase and
laccase activities, a few strains presented Mn-peroxidase activity, while a single strain (S. griseus)
demonstrated lignin peroxidise activity. Further evaluation of this biological material will be
performed for assessing their metabolic properties in order to exploit their potential in applications
related with bioremediation and/or biodegradation of various pollutants/wastes.

AgEerc-khedra: bacteria, two-phase olive mill waste, alperujo, biodiversity, lignin, cellulose, 16S
rRNA, Bacillus
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Mopuoxi] BrototkiloTnTo Kol avIIHIKPOPLoKi] dpact) EVOOPUTIKAV PaKTpimV aTopovouéve, 0w
PUNATLO LOVPORATIKOV PUGOALOD

Potedne X.!, Ntaron I'.2, Zappag A.? ko Tapmokdakn A.*

YTujuo Emotiunc ®ouxic Hapaywynis, Epy. Tevikic ko Tewpyixic MixpoPioloyias, T'ewmoviko
Hovemortiuio ABnyvav, lepa Odog 75, 11855, AOnva

2Epyactipio  Kymevuxav Kalhepyeiorv, Tujua Emotiune Pvukic Hopayowyis, ewmoviié
Hovemortiuio ABnvawv, lepa Odog 75, 11855, AOnva

“E-mail: tampakaki@aua.gr

Ta yoyxavOn €ovv v gyyevn KavotnTo va PIA0EEVODY T0GO GUUPLOTIKG KOl EVOOQUTIKG BakTiplo
péca ota puudtio. H ovpPiotikny oyéon yoyxavlov ko pilofiov amotehel mapddetypo piog AKpc
EMAEKTIKNG Kol Gapag kabopiopévns oyéong HeTasd Eeviotn kot pikpofiov. Av kot 1 telkn ékPaon
aLTAG NG AVOTNPE eEAeYYOUEVNG OAANAETIOpaONG eival 1 PaKTNPLOKT APOUOIMGT TOV ATHOGPAPLIKOD
al®ToV Gg OUPOVIO PE OVTAALOYLO PLTIKOVG VOATAVOPAKES, 0 EEVIOTNC EMAEYEL TAL GUUPBIOTIKA TOL
Baktipla Pacel TV YOPAKINPIGTIKOV TOV OV Ogv oyetilovtol pe v KavOTTE ToL v deopeEL
dlowto. EmmAiéov, Paktipo mov €yovv avaktnBel omd @uudtio yoxavldv £xovv amokoAVYEL TV
TOPOLVGIo, PAKTNPOKAV KOWOTHT®Y TOV OTOTEAOVVTAL TOCO OO CLUPIOTIKA OGO KOl EVOOQPULTIKY
Baktpla. Qotdéco, Alya eivor yvooTd yio To. EVOOQLTIKG PBOKINPL TOV QLUOTIOV KOl TO TG
ennpealovv v avantuén tov eutedv. Ta evéoputikd Baktmpila &xovv avapepBel mg mpoaymyeic TG
aVATTUENG TOV QUTAOV TOPEYOVTOG OPEMTIKG CLGTATIKG OTO EVTO GAAG KOl ®G OPYOVIGHOL TOL
TPOGTOTEVOLY T, QLT ATO AAALOVE TAHOYOVOVS OPYAVIGUOVG UEG® TOV OVTOYWOVICUOV Yo OpemTiKd
otoyela. ZTdyY0g NG TOPOLGAS HEAETNG NTOV 1 OMOUOVMOGT EVOOPLTIKAOV Poaktnpiov and euudtio
TOTK®V TOIKIADV HOVPOUATIKOV (OCOAIOD T®V Tepoydv Aptag kot Kpntneg. Moplokéc avaiivoelg
Tov yovidiov 16s rRNA, gyrB kot rpoB amoxdAvye 0Tl avaueco ota evOoQUTIKE Poaktiplo TV
ovudtiov Ppébnikay Gram apvntikd TG otkoyévelog TV Enterobacteriaceae aAld won Ogtikd Kotd
Gram 1n¢ owoyévelag Paenibacillaceae. Baktipto mov avikovv o1ig otkoyéveleg avtég Exet Ppebei ot
mapEyovy  avlekTikOTNTO, EVAVTIOHL GE QUTOTOBOYOVOLS pOKNTeg Omw¢ Fusarium kot Pythium.
[Mepduata evavtio og mafoyovoug LOKNTEG GUTOV Kol BaKTnpi®V OTOKAADYE OTL Ol ATOUOVAOGCELS TMV
EVOOQLTIKGOV Paxtnpiov eival KavES Vo TOPEUTOSIGOVV TV aVATTLEN OPICUEVOV LVKNTOV EVA OEV
apoTn P ONKe TAPEUTOSIOT MG TPOG Ta Tafoyova PakTipla Tov eEETATTNKOY.

AéEarc-Kherond: evodputo, yoyavon, poudria, pileg, aAAnienidpaon
Evyopwetiec: H mapovoo pehétn apoayuotomodnke oto TAOIGLO TOL €PELVNTIKOD TPOYPUUUOTOS
“EUROLEGUME” : Enhancing of legumes growing in Europe through sustainable cropping for

protein supply for food and feed, mov ypnuatodotbnke amd to FP7 Research Project, N° 613781,
2014-2018.
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Molecular biodiversity and antimicrobial activity of endophytic bacteria associated with cowpea
nodules

Fotiadis C.T.!, Ntatsi G.2, Savvas D.2, Tampakaki A.P.%"

Laboratory of General and Agricultural Microbiology, Department of Crop Science, Agricultural
University of Athens, lera Odos 75, Votanikos, 11855 Athens, Greece.

’Laboratory of Vegetable Production, Department of Crop Science, Agricultural University of Athens,
lera Odos 75, Votanikos, 11855 Athens, Greece.

“E-mail: tampakaki@aua.gr

Legumes have an intrinsic capacity to accommodate both symbiotic and endophytic bacteria within
root nodules. The legume-symbiotic rhizobia interaction is a well-studied example of a very selective
and clearly defined host/non-host plant-microbe association. Even though the final outcome of this
tightly controlled interaction is the bacterial fixation of atmospheric nitrogen in exchange for plant-
produced carbohydrates, the host selects its symbiont on the basis of bacterial features that are not
correlated with their capacity to fix nitrogen. Furthermore, inventories of bacterial species retrieved
from nodules of legumes revealed a bacterial community composed of both symbionts and
endophytes. However, little is known as to the endophytic bacteria in nodules and for how they affect
the growth of plants. The endophytic bacteria have been reported as plant growth promoters by
providing nutrients to plants and as organisms protect plants from other pathogens by competition for
nutrients. The objective of this study was to isolate endophytic bacteria from nodules of local cowpea
varieties from Arta’s and Crete’s region. Molecular analysis of the 16s rRNA, gyrB and rpoB genes,
revealed that among the nodule endophytic bacteria were Gram-negative of Enterobacteriaceae family
and Gram positive of Paenibacillaceae family. Bacteria belonging to these families have been found to
confer resistance against plant pathogenic fungi such as Fusarium and Pythium. Experiments against
plant pathogenic bacteria and fungi revealed that isolates of endophytic bacteria may impede the
growth of certain fungi and no interference was observed with respect to the pathogenic bacteria
tested.

Keywords: endophyte, legume, nodules, roots, interaction
Acknowledgements: The present work was supported by the European research project
“EUROLEGUME”: Enhancing of legumes growing in Europe through sustainable cropping for

protein supply for food and feed, funded by the 7th Research Framework Programme of the European
Union (613781).

84


mailto:tampakaki@aua.gr

Mukpoopyovienoi kot Tpoowa / Microorganisms and Food

85



Food - Gut Microbiota-interactions: Effects of a Mediterranean diet

Danilo Ercolini
Department of Agricultural Sciences, University of Naples Federico Il, Italy

The typical Western diet corresponds to that of an omnivore (O); however, vegan (V) and vegetarian
(VG) dietary patterns are becoming progressively popular. Mediterranean diet (MD), common in the
Western Mediterranean culture, can be considered an omnivore diet characterized by a high
consumption of fruit, vegetables and legumes.

We investigated the potential impact of habitual diets on the gut microbiota and metabolome
in a cohort of 153 Italian individuals.

We daily collected dietary information and found that the majority of V and VG, as well as
30% of O, had a high adherence to the MD. Moreover, a stratification of microbiota according to diet
type and adherence to the MD was found. The vegetable-based diets were associated with increased
levels of fecal short-chain fatty acids, Prevotella and some fibre-degrading Firmicutes such as
Lachnospira and Roseburia. On the contrary, Ruminococcus species belonging to Lachnospiraceae
and Streptococcus were linked to O diet. The microbiota associated to the intake of fat and animal
products was also linked to urinary trimethylamine oxide (TMAO) levels that were higher in
omnivores as well as in individuals with lower adherence to the MD. Oligotyping of 16S rRNA gene
sequences and shotgun metagenomics experiments were performed in order to exploit the sub-genus
diversity within Prevotella, Bacteroides and Faecalibacterium genera in faecal samples of omnivore
and non-omnivore subjects. Different types within the same genus showed distinctive correlation
patterns with dietary components and metabolome. We found that some Prevotella copri were
significantly associated with the plant-based diet but some were associated with animal-based
nutrients, and the same applies to Bacteroides. Altogether, the results suggest that Western omnivore
diets are not necessarily detrimental when a certain consumption of plant foodstuffs is included like in
the MD, which is associated with beneficial microbiome-related metabolomic profiles. In addition, the
strain-specific associations of gut microbial species with dietary patterns substantiate a current
oversimplification of diet-dependent microbe-host interactions and highlight that sub-genus
differences must be taken into account when planning gut microbiota modulation for health benefits.
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®péoko porokod Topi Tomov «Katik» gpmhovticpévo pe ekyviopa ca@pov (Crocus sativus L.):
H ernidpacn oo prikpoProroyika yopaKTNPIGTIKG, TV AVTIOEEIOMOTIKI] 0pacT] KOl TV 06QPUAELT,
Kotd TN o1dpKeELd TS GLVTI|P OGS TOV.

Aktomng AL, Xpiotodovrov H.l, Mavmwlomovrov E.!, T'swpydra Awk.!, Acgepépo A2 ka
Iolveiov M.?

'Epyactipio T'alaxtoxouiog, *Epyactipio Ievikiic Xnueiog

Tunuo. Emoriunc Tpopiuwv & Awazpopns tov AvBpwmov, ewmoviko [avemotiuio ABnvav, 75 Iepd,
0066g, 11855, AOnva, EALddo.

H mpocOnkn Potdvov Kol Pmayopik®dv oTo YOAUKTOKOUIKO TPOIOVIO OmMOTEAED U0, TPOTOTOPLOKN
TPOKTIKY Y10 TNV TPOOONCT NG KATOVAAMGNG TOV TOPASOGIOK®MY TUPLDY, EKUETOAAEVOUEVOL TIG
AETOVPYIKES IOLOTNTES AVTAOV.

O okomdg g perléng Mrav va depevvnbel 1 enidpaon g mpocsbnkng EAlnvikod ITIOI1
saffron oe S10pOPETIKEG CLYKEVIPMOELS, GE £va PPEcko Tupi THToL «Kotikt Aopokovy» mov Tapdyetal
amd o&uyohaktikég evapktipleg kaAlépyeles (LAB) g oviioyng ACA-DC tov @'swmovikov
[avemompiov ABnvodv, oo KPOoPLOAOYIKA KO QUGTKOYNUIKA XOPUKTNPICTIKA, TNV OVIIOEEOMTIKY
TKOVOTNTO KO TNV 0GQPAAELN TOV TVUPLOV KATA TN J1APKELD, cLVTNPNGNE 6ToLG 4°C.

‘Eywav 1tpelg 0oKIUAOTIKEG TUPOKOUNCEIS KoL O KAOE TLPOKOUNGCT TOUPUCKEVAGTIKAY
TEGGEPA TUPLY E TOV 1010 CLVOVAGUO KOAALEPYEUDV KOl LE OLOPOPETIKEG CLUYKEVIPMGELS SOAVLOTOG
saffron, mov kvuaivovtar amd 0 émg 100 ppm. Kotd tn didpkela tov pikpoPloloyik@v avoldeemy
napatnpiinke onpovTiky peimon Tov 0&VYOANKTIKOV HKpoopyavicudv ota topld ue saffron
avaAoyo e TN CLYKEVTIP®OT avTol, UeTd and 20 nuépeg cuvTHPNONGS.

Ocov apopd ™V ac@dAEln TOV TPOIOVTIOV 1) TOPOLGIO TOV KOAOPAKINPLIIOV NTAY EUOAVIG
24 @peg peta v IHapaokevn, pe TANOLGUOVE avTIGTPOPMOS OvVAAOYOLS LE TN cuykévipwon saffron,
eve petd amd 10 nuépeg dev fTav aviyvevolua o OAa o Toptd. Ot pikpdKoKKoL oviyvevdnkav uovo
ota toptd pe saffron v 1M pépa pe TANOLGHOVE avEaVOLEVOLG LE TNV CLYKEVTP®GT ovTov. 26TOGO,
N TOPOVGIN TOL S. AUreUs dev aviyveDTNKE G OAO. T, TLUPLE TTOPE, TNV TAPOVSIK TOV GTO, EKYVAIGUTA
saffron mov ypnoponomOnkav. Evieporkoxkol aviyveddnkav emiong og 6Aa ta Toptd v 1" nuépa kot
povo oto tupl Méptupa evromiomnkav otig 10 nuépeg suvripnong. Ocov apopd tig Lhpes Kot TOVG
poknTeg dev aviyvebnkay Tn TpOTN NUEPA GLVINPNOTNG EVA GTN GLVEXELD ovENOnKav Tapopoo og
OAa ta Toptd. H Listeria sp. dev aviyvednke og OAa ta deiypata mwov eEgtdotnKoy

Ocov agpopd T QUOIKOYNKE YOPAKTNPICTIKA TOV TUPLDV OgV ELPAVIGTNKAV S10(pOpES KaTA
TN SLgpKELDL TOL ¥POVOL amoBnKevoNg, exTds amd To VOUTOSALTO GlwTo, TOo omoio avénbnke ota
Tupld pe saffron. AAAayéc TapatnpnONKay GTO ¥PDLLO KOl TO OPYOVOANTTIKA YOpOKTPICTIKE, OOV TO
Tupl pe T younAotepn ocvykévipmon saffron NTav 1o o amodextd katd v alorldynon tovg. Télog,
wWwitepa onupoviikd MTav To yeyovog Ott to saffron tupld €deiEav  onpoavtikd vynAotepn
avTIOEEIOMTIKN TKAVOTNTO, G€ GUYKPIOT LE TO TUPLO EAEYYOV.

Ag&Eearg Khewdna: Agttovpyikod topi, cappov, oEuyalaxTikd foktipio
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Fresh soft “Katiki” type cheese supplemented with Saffron extract (Crocus sativus L.): Impact
on microbiological characteristics, antioxidant activity and safety during storage

Aktypis A.l, Christodoulou H.%, Manolopoulou E.}, Georgala Aik.}, Daferera, D.2 and Polysiou
M.2

! Laboratory of Dairy Research, ? Laboratory of General Chemistry

Department of Food Science and Human Nutrition, Agricultural University of Athens, 75 lera Odos,
11855, Athens, Greece.

Adding herbs and spices to dairy products represents an innovative practice to promote consumption
of traditional cheeses, taking advantage of its functional properties.

The aim of this study was to investigate the effect of saffron concentrations, to a Katiki type
fresh cheese produced by LAB strains of ACA-DC culture collection, on microbiological
characteristics, antioxidant activity and safety during storage period of 30 days.Lactococcus strains
used as starters for the cheese manufacturing, were selected from the ACA-DC Collection
(http://www.aca-dc.gr/) of the Laboratory of Dairy Research (Department of Food Science and Human
Nutrition, Agricultural University of Athens).

Three cheese trials were performed and in each trial four cheeses were prepared using the
same bacteria combination and different saffron solution concentrations, ranging from 0 to 100 ppm.
This study highlighted a significant reduce of lactic acid bacteria counts after 20 days of storage time
only in saffron cheeses. Concerning the product safety the coliforms counts were found at their peak
which was negatively correlated with saffron concentration on 24 h after production, while diminished
after 10 days of storage. Micrococci were detected only to saffron cheeses the 1 day with counts
positively related to saffron concentration. However, the presence of S. aureus was not detected to all
cheeses despite its presence in saffron extracts used as supplement to milk. In addition Listeria sp. was
not detected to all examined samples. Enterococci were also detected to all cheeses the 1% day and
only in the control cheese were detected during the 10 days. Regarding the group of yeasts and molds
counts, the analysis revealed absence in all samples on day one, but during the 10 days surprisingly
were counted at 4 log counts g * and continued increasing during storage, deteriorating the cheeses
after 30 days. Compositional differences were not evident during the storage time, except for the
water-soluble nitrogen which increased during storage in saffron cheeses. Changes were also observed
on sensory characteristics and color, where the cheese with the lowest saffron concentration of 50 ppm
was the most accepted. Finally, particular important was the fact that saffron cheeses showed
significantly higher antioxidant capacity, than the control cheese.

Keywords: Functional-cheese, saffron, lactic acid bacteria
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H pmxpoproxn yropida Lopodv ko pokintov tov toprov Komavieti: 'Eva mapadocioké IMOIT
TUPi OO ATACTEPIMTO YALA.

L'eopydro AK., AkTOTNG A. Ko Kopvapiong X.
Epyaotipio T'odaxroxouiog, Tunua Emotiunc Tpopiuwv & Aioatpogprnc tov AvBpwrmov, Iewmoviko
Hovemortiuio AByvav, 75 lepc 066, 11855, AOva, EALddo.

H Komoaviot eivar éva mopadociokd EAANVIKO Tupl 7TPOocTOTELOUEVNC OVOUOGING TPOEAEVGNS
(IT.O.I1.) 10 omoio MAPUCKELALETAL ATOKAEIGTIKG GTO VNGOG TOL CLUTAEYHOTOC TV KukAddwv tov
Avyaiov meAdyovg omd voro ayedadivo, mpdfeto N aiyelo yaia 1| petypo avtov. Exet alotpddn von,
pio £VTovn OAULPN Kol TIKAVTIKY YEOON Kol £VIOVO GP®UO TOPOUOI0 LE OVTO TOV TLUPLOV TOL
opudlovv pe poknteg. Zopeovo pe tov EAnvikdé Kadka Tpogipwv kot [Totov 1 péyiom vypacio
Tov tuplov Komaviot mpémet va etvar 56% kot 10 ehdyioto Ainog ent Enpov 43%.

H Komaviet xatovaidveror og emtpanéllo tupi, @g cLvodeuTikd pe Kpaoi 1 ovlo Kot o€
mitec 1 Qopopikd. Xt Swdikacio wapackevng Tov Tuplov Komoviot o€ UIKPEG YOAOKTOKOUIKES
Hovadeg ypnotponoleitor TANpeg onaotepioTo yoAo ympic Kapio tvmomoinon kot dev mpootifBevtat
obvyoraxtikég Karlépyelee. To O6&wvo tupdmmypo mov oynpatiferor pe v mpocsOnkn HKpmV
TOGOTNTMV TOPAOOCIOKNG TUTIAG TomobeTelTal G dPOGEPO UEPOG HE GYETIKA LYNARN LYpacion UEYPIG
0ToL o TAovole pikpoPlokn yAopido ovamtuybel omv em@dveld tov. AvTd TO TLPOTNYUL
ovopdleton [étpopa. To ITétpopa mpémel va avaperydei pe To xEpt Tpeic Le TEGOEPELS POPEC MOTE VL
amoktnOel Lo OUOLOUOPPT KATOVOUN TNG MKPOPLOKNG YA®PIdAG.

O1 evdapépovoeg 1010tNTeG TG Komaviotic opeilovtal otig évioveg alAayéc mov Aapupdvovv
yopa Katd ) dibpkeln g opipavong e H diadikacio g mopacKevng Kol wpitaveng Tov Tuplov
emnpedlel v avantuén evog peydiov aptBpol pKpoopyovicp®v ot omoiol Bempoldviar 0Tt gival
vrevBovol Yoo avTtég T aAlayég. Ot {dueg kot ot poknteg Bempeital 6Tl 0mOTEAODY €VOL GIUOVTIKO
puépog ¢ Pacikng pikpofraxng yropidag tov Toptod Komavioty, diaitepa oty €XipAvELd TOV, Kot
GUVEICOEPOLV OTIS OAANYEC TOV GUVTEAODVIOL KOTA TNV @pipoven kobdg Kol 6To apOUTIKA
YOPAKTNPIGTIKE TOV TUPLOV.

Y& avt ™ perétn mapovotldletal  yAopido Tov (VUMY Kol TOV HOKATOV TNG TOPASOGLOKNG
Komaviotg, 0nmg avt) avaeépetar otn Piproypaeio. Ta akdrovba eidn €yovv Ppebel oto tupl
Konaviot: Trichosporon cutaneum, Kluyveromyces lactis, Saccharomyces exiguous, Saccharomyces
cerevisiae, Rhodotorula rubra, Trichosporon penicillatum, Candida lusitaniae, Debayromyces
hansenii, Pichia membranifaciens, Pichia fermentans, Penicillium commune.

AéEaig khawona: Topi Komaviot), pikpofrokn yropide Copdv kol pokntov
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The yeasts and moulds flora of Kopanisti cheese: a traditional P.D.O. raw milk cheese.

Georgala A., Aktypis A. and Kaminarides S.
Laboratory of Dairy Research, Department of Food Science and Human Nutrition, Agricultural
University of Athens, 75 lera Odos Street, 11855, Athens, Greece.

Kopanisti cheese is a traditional Greek cheese with Protected Designation of Origin (PDO) that is
exclusively manufactured in the Cycladic island complex of the Aegean Sea from raw bovine, ovine or
caprine milk or a mixture of them. It has a spreadable texture, an intense salty and peppery taste and a
strong flavor similar to those of mould-ripened cheeses. According to Greek legislation, its maximum
moisture content must be 56% and the minimum fat in dry matter content must be 43%.

Kopanisti is consumed on its own as a table cheese, as an accompanying snack with wine or
ouzo and in pies or pasties. In the cheese making process of Kopanisti cheese in small dairy units, raw
full-fat milk without any standardization is used and no lactic acid cultures are added. The acidic
cheese curd formed by the addition of small quantities of traditional rennet is put in a cool place with
relatively high humidity until an abundant microbial flora is developed on its surface. This cheese curd
is called Petroma. The Petroma should be kneaded by hand three or four times in order to obtain a
uniform distribution of the microbial flora.

The interesting properties of Kopanisti cheese are attributed to the intensive changes that take
place during its ripening. The procedure of cheese manufacture and ripening of Kopanisti cheese
favors the development of a great variety of microorganisms which are thought to be responsible for
these changes. Yeasts and moulds are found to be an important part of the essential microbial flora of
Kopanisti cheese, especially on its surface, and they contribute to the ripening changes and flavour
characteristics of this cheese.

In this study, it is presented the yeasts and moulds flora of the traditional Kopanisti cheese, as
referred in literature. The following spaces were found in Kopanisti cheese: Trichosporon cutaneum,
Kluyveromyces lactis, Saccharomyces exiguous, Saccharomyces cerevisiae, Rhodotorula rubra,
Trichosporon penicillatum, Candida lusitaniae, Debayromyces hansenii, Pichia membranifaciens,
Pichia fermentans, Penicillium commune.

Keywords: Kopanisti cheese, yeasts & moulds microbial flora
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Mehétn 10V SVVOUIKOD VAVOSOUOTIOIOV pE Bdon TO OpPpYOvOoIAGVIQ OTNV TOPENUTOOIGT TNG
TPocKOAMoNG Kot dnpovpyiag frodpeviov amd Tpo@ipoyevil taboyova faxtipra

I'kava, E.N., Aoviyepdxn*, A.L., Nvyag, I'.-1.E.

Epyaotipio Mixpofioloyiog xou Bioteyvoloyias Tpopiuwv, Tunua Emiotiuns Tpopiuwv kot Aiatpopng
00 AvOpwmov, XZyoln Tpopiuwv, Bioteyvoloyias ka1 Avarrolng, Iewmovikd lovemotiuio AGnvav,
Iepa Odog 75, AOnvo, 11855, EJLdoo.

TG HEPEG LOG, T TPOTOMOINGT TOV ETQPAVEIDV UE EMCTPOCEIC VOVOSOUOTIOOV &ival pior omin
enefepyacio mov umopel vo €EL PAPUOYN OTNV UEIOON TNG TOPOoVsioe PaKTNPlOKOV KUTTAP®Y GE
TPIKEC GUOKEVEG Kol O empaveleg enelepyociag Tpoeipwy. Aappdvovioag to mopandve vaoym,
ueAetnOnke 1 onuovpyio. Provpeviov amd ta tpoguuoysvy moboyove Poxtipre. Salmonella
typhimurium, Listeria monocytogenes, Escherichia coli 0157:H7, Staphylococcus aureus kot Yersinia
enterocolitica og em@dveieg avoleidmtov ydAvpa Kot yvoiod Tapovsio 1} OTOLGIN VOVOETIGTPOONS.
INa v exitevén Tov 6TOYOL CVTOV, EMAEYOINKAV TEGCEPN SLUPOPETIKA EUTOPIKE. Stabéaia Tpoidvta.
vavosopuotidiov (800 yio kdbe empdvein) ue Pdon opyavosikdvia (organo- functionalized silanes).
Aéxo otedéym tov maboydvav Pakmpiov agétnkav va oynuaticovv Broduévio otovg 37°C yo 72 h
G€ TPOMOMOMUEVEG N U EMOAVELES aVOEEId®TOV YAAVPa 1 YvaAtov. O TANOLeOg TV Plodueviov
KoTopeTpninke oe Opentikd emoTpOUOTO UETA TNV €QapuUoy TG HeBddov oTpoPidiopol e
opoipidia oe técoepig ypovikég otryuéc (3, 24, 48, 72 h). Ta mpoidvta pe Paon to opyavoctAdvio,
oaivetol vo, emnpedlovy TNV TPOCKOAANGT TOV PaKTNPi®V GTO AdpOv) LAIKA Koum TV dnuovpyia
Blovueviov, oAAd @aivetal vo £xel oNUAVTIKO POAO TO £I00C TOL VTOEEETOOT LUKPOOPYAVIGLOD KoL TO
VAKO TG em@dvelag. Zvykekpluévo, mapatnpiinke peiopévr mpookoidnon (3 h) tov edodv
Salmonella kot Escherichia coli (P < 0.05) o1ic Tponomoinuévec YOAAIVEC EMIPAVEIEG OE OXECT LE TO
uaptopa. Emmpdobeta pukpdtepoc mAnbvoude Produevikdv kvttapov Salmonella kor Yersinia
amoplOunonke og Tpomomomuévn empavein, avoteidmtov ydAvpa otic 24 h (P < 0.05) oe oyéon pe tov
avtiotolyo paptvpa. H mapovoa perétn divel pia e1KOvVa TG OMOTEAECUATIKOTNTOG TOV EMICTPDOCEDY
pe Bdomn to opyavociidavie, otny dnuovpyio Podueviov ond maboyova Poktnplo, woTOC0 EMTALOV
UEAETEG QOITOOVTOL Y10 TV KOAVTEPT KATAVONGT| TNG EMATOONG TNE TPOTOTOINGNG TNE EMPAVELOG
KOl TOV VTOKEIUEVOV UNYOVIGUDV TOL EUTAEKOVTOL GTO PULVOUEVO QVTO.

AéEarg Khewdrd: opyoavostiavia, vovocouatio, floduévia, tpopiuoyevin mafoyova faxthiplo
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Anti-adhesion and anti-biofilm potential of organosilane nanoparticles against foodborne
pathogens

Gkana E.N., Doulgeraki* A. 1., Nychas G-J. E.

Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and Human
Nutrition, Faculty of Foods, Biotechnology and Development, Agricultural University of Athens
(AUA), lera Odos 75, Athens 11855, Greece

Nowadays, the modification of surfaces by nanoparticulate coatings is a simple process that may have
applications in reducing the prevalence of bacterial cells on both medical devices and food processing
surfaces. To this direction, biofilm biological cycle of Salmonella Typhimurium, Listeria
monocytogenes, Escherichia coli O157:H7, Staphylococcus aureus and Yersinia enterocolitica on
stainless steel and glass surfaces, with or without nanocoating was monitored. In order to achieve this,
four different commercial nanoparticle compounds (two for each surface) based on organo-
functionalized silanes were selected. In total 10 strains of above species (2 for each) were selected and
formed biofilm on modified or not stainless steel and glass surfaces incubated at 37°C for a total
period of 72 h, submerged in growth medium. Biofilm population was enumerated by bead vortexing-
plate counting method at four time intervals (3, 24, 48, 72 h). Organosilane based products seemed to
affect bacterial attachment on the inert surfaces and/ or subsequent biofilm formation, but it was
highly dependent on the species and material of surfaces involved. Specifically, reduced bacterial
adhesion (3 h) of S. typhimurium and E. coli compared to the bare glass surfaces was observed (P <
0.05). Moreover, lower biofilm cells for S. typhimurium and Y. enterocolitica were enumerated on
stainless steel coupons coated with organosilanes, than on non- coated surfaces at 24 h (P < 0.05). This
study gives an insight to the efficacy of organosilanes based coatings against biofilm formation of
foodborne pathogens however; further studies are needed to better understand the impact of the
surface modification and the underlying mechanisms which are involved in this phenomenon.

Keywords: organosilanes, nanoparticles, biofilms, foodborne pathogens
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AW@opés otV avamToén TPOGUPUOGUEVOV GE TUPL KOL UM TTPOCUPUOGHEVOV oTehey®v L.
monocytogenes 6€ S10.QOPETIKG €101 TVPLAOV

I'kepékov M., Ceopyovio M., Kargtavakov A.l, Apocwvég E.L, Tkavdaung I1.
YEpyactipio Hootikot Eléyyov kou Yyiewic Tpopiuwv, Tswmoviké Iovemotiuio AOnvirv, Abiva,
ElAéda

H ovvimapén dwpopetikdv oteleydv Tov maboydvov Listeria monocytogenes 6to id1o tpogiuo givar
TOOVO Vo ETNPEACEL TV IKAVOTNTA OVATTLENG TOVG Kol KAT ETEKTOCT TO TEAMKE emineda TANOLG LoD,
TN GTIyUn NG KATavAA®oTS.

H mapodoo perétn Odiepedvnoe v emidpoon NG CLYKOAMEPYEWG otV avamtuén
TPOGOPUOCUEVOY G€ Tupl Kot pUn mpocappocuévey oteheydv L. monocytogenes ce Ricotta kot
Camembert.

H avéntuén 4 tpocapupoocpévev o Topl Ko un tpocapuocsuévev oterey®v L. monocytogenes
TPOGOIOPIOTNKE GE UOVEG Kol LIKTEG KAAMEPYELEG TV dvOo oterey®dV (1:1 avaloyia otedeydv). Ricotta
(10g) xor Camembert (6x2 cm?) gupoldonkav pe 2.5 log CFU/g 1 cm? and tig kalhépyeiec. Ta
oTeAEYN ToL emAEXONKAY NTOV AVOEKTIKG G SLPOPETIKA AVTIPLOTIKA Yol TNV EMITEVEN EMAEKTIKNG
KatapgTpnong o€ vadotpopa Tryptic Soy Agar+ avtipiotikd. H mpocapuoyn tov otedeydv £yve o€
Coud tpov (1:1 topi:Maximum Recovery Diluent) yio 48h otovg 7°C, mpwv tov guporoocud tov
topidv. H mpocappoyn oto tupl €ytve pe o16)0 TV KOAVTEPN 0&OAOYNON TOV Ol0CTEAEYLOKAOV
aAAnAemdpaoemv, meplopifovtoc v mbavn emppon Tov pkporepPirloviog Tov Tvplov. Ta Tvpld
uetd tov epPoilacud cvvinpndnkay otovg 7°C, vd agpofieg cuvOnkec (N=2x2).

H avantoén tov otedeydv L. monocytogenes ota omoia £yve mpooappoyn o€ Tupi kabdg Kot
og autd mov dev &yve, Nrav mapopoto (p=0.05), t6co ot Ricotta éco kot oto Camembert. Xta
TPOCUPUOGUEVE, GTO TUPL OTEAEYT], Ol LOVOKOAAEPYEIEC OGO KOl Ol GUYKOAMEPYEIEG TOPOVCIOGOV
GUVTOUOTEPN (PACT TPOCHPUOYNS, GE CUYKPLON UE TO OVTIGTOUXO OTEAEYN oTO Oomoio. Ogv £ylve
TPOCAPLOYN. ZVYKEKPIUEVO, TO TPOGOPHOcHEVO oto Tupi C5 mapovsiace avénon 1.5 log CFU/g or
cm? ) 2" pépa suvnpnone. To 1610 otéheyog 610 0moio Sev £yive TPOGOPUOYY, UIANKE GTNV EKOETIKT
edon ™v 4" pépa. Enuavtikég dapopég (P<0.05) mopotmpndnkov oty aviamtuén opiouéveov
OTEAEYDV GE GUYKUAAIEPYELD GE GYECT LE TNV avTioTO(N LovoKaAAEPYELd Tovc. To mpocappocuévo
o€ TUPL KaL PN TPOSAPUOGHEVO 6TEAEXOG 6179 otnv povokaAliépyeto éptace to 7.2 log CFU/g, evd
ot ovykeAMépyewn éptace ta 5.6 log CFU/g, vmodnidvoviag avootoAn avamtvuéng, otov o
AVTOYOVIOTNG TOL £QTace To péyloto eminedo avamtvéng (7.9 log CFU/Q). H mpocoappoyn tmv
OTEAEYDV €VIoYLOE TNV EMOPUOT] TOV OOTEAEYIOKAOV OAANAETIOPAGE®Y, avEAVOVTAG TN Slopopd
oV avAmTLEN HETOED LOVOKOAAIEPYEIDV KOl GUYKOAMEPYEIDV.

Ta omoTeAéoUaTo, OTOKOADTTOUY MG TO Tupl MG VEooTpOua Kabopilel v éxPacn TV
SlooTeEAE KMV OAANAETIOpAcE®Y Kol TNV Kuplopyio opiopévev opotdmeov L. monocytogenes ota

TPOQILOL.

Ag€arc kKhewdra: L. monocytogenes, diuoteheylokég olniemdpdoeic, avamtoén, Ricotta, Camembert
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Growth differences and inter-strain interactions between matrix-adapted and non-adapted L.
monocytogenes strains on different types of cheeses

Gkerekou Marial, Georgoulia Maria®, Kapetanakou Anastasial, Drosinos Eleftherios!, Skandamis
Panagiotis*
! Laboratory of Food Quality and Hygiene, Agricultural University of Athens, Athens, Greece

The coexistence of different L. monocytogenes strains in the same food sample might influence their
growth capacity and thus, the final levels at the time of consumption.

The aim of this study was to investigate the inter-strain interactions on the growth of matrix-
adapted and non-adapted L. monocytogenes on Ricotta and Camembert cheeses.

Ricotta (10g) and Camembert (6x2 cm? pieces) cheeses were inoculated at approximately 2.5
log CFU/g or cm?with four matrix-adapted and non-adapted L. monocytogenes strains (serotypes 1/2a,
1/2b, 4b), in single and two-strain cultures (1:1 strain ratio). Strains were selected as resistant to
different antibiotics for their selective enumeration on Tryptic Soy Agar supplemented with Yeast
Extract and antibiotic. Adaptation of cells was performed in cheese broth (1:1 cheese in Maximum
Recovery Diluent) for 48h at 7°C, before inoculation of cheeses. Adaptation aimed to evaluate
exclusively the inter-strain interactions, eliminating the potential impact of cheese microenvironment
on strain-to-strain interactions. Cheeses were stored aerobically at 7°C (n=2x2).

Adaptation of L. monocytogenes strains on Ricotta and Camembert resulted in similar
(p=>0.05) growth responses. Both single and co-culture adapted strains, had sorter lag phase than the
non-adapted ones. Particularly, adapted strain C5 showed growth of 1.5 log CFU/g or cm? on the 2™
day of storage, compared to the non-adapted, which entered the exponential phase on day 4.
Differences (p<0.05) in growth kinetics of some strains were observed when grown singly compared
to the same strain in co-culture. Adapted and non-adapted singly cultured strain 6179 increased to 7.2
log CFU/g, whereas in co-culture remained at 5.6 log CFU/g, suggesting growth inhibition (p<0.05),
when its competitor reached the maximum growth (7.9 log CFU/g). Matrix-adaptation enhanced the
impact of inter-strain interactions resulting in increased differences, regarding growth Kinetics,
between singly and co-cultured grown strains.

The results reveal how cheese matrix determines the outcome of inter-strain interactions and
therefore could assist in explaining the dominance of certain serotypes in foods of safety concern for
L. monocytogenes.

Key words: L. monocytogenes, inter-strain interactions, growth, Ricotta, Camembert
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Ernidpaon g npocappoyiis Tov Salmonella Enteritidis o€ cuvOikes fmag katamévnong oty
IKOVOTNTA ECOTEPIKOTOIN GG TOV 6€ PUAAMON AUy OVIKE

I'pipoxmeténoviog N., Tedoapng X., Makapity 1., Zxavoaung I1.N.
Epyaotipio Iloiotikod EAéyyov kor Yyievng Tpogiuwv, 'ewmoviko Iovemotiuio AOnvov, A6nva,
ElAéda

O moBoyovog pikpoopyaviopdg Salmonella spp. dVvoton va emowkicer QLUAAGSN Aayovikd &ite
EMPAVEIOKA (TPOCKOAANGON) €ite S1EIGOVOVTOG GTO E0MTEPIKO TOVE (ECMTEPIKOTOINGT)), POIVOUEVO
ov KoB6Td 11 cvpPatikég peBddovg eEuyiavong avenapkels.

2KOTOG TNG TOPOVCAG MEAETNG NTOAV 1) EKTIUNOT TNG EMIOPAOTG 0) TOV EMTESOL TOV CPYIKOV
gupoiiov kot B) tov wTopkov (£kbeom oe Mo kaTomdvnon) kuttdpwv Salmonella Enteritidis oty
KOVOTNTO ECOTEPIKOTOINGTG TOVG GE TEGGEP PLAADIN ALY OVIKAL.

EravaKt, papodAL, ttolkd xopta Kot poka epfoitbdotnkay pe tn puébodo g eupdmtiong pe
TPOCAPUOGHEVE, Kot U Ttpocappocpéva (7, 6, 5, 4, 3 log CFU/mL) og cuvOikeg Nmiag Katamovnong
kottopa Salmonella Enteritidis. Ewdwkotepa, 1 mpocappoyn t@v kuttdpmv tov tafoydvov EhaPe xdpa
OTIS TOPOKAT® ovvinkes: o) 0&wvn xatamdvnon (1% yivkoln, 24 h otovg 37 °C), B) wuyxpn
katamovnon (7 nuépeg otouvg 4 °C), v) ovvOnkec Elhenyng Opentikdv cuotatik®v (0.85% NaCl pe pH
6.6, 48 h otouvg 37 °C) xat 8) cvvOnkeg Enpaveng (1.5 h otovg 42 °C, 4 nuépec otovg 21 °C). X
cuvéyela ta gpPfolMacpéva Aayavikd covinpinkay vid aepofieg cuvinkeg Y 2 h kot 48 h otovg
50C kot 200C (n=2x2). Me 10 mépoc NG CULVTNPNONG TPOCIIOPICTNKE O ECMTEPIKOTOINUEVOG
mAnBvoudc tov Salmonella. Yotepa and eévyiavon g PLUAAIKNG empdvelag pe 1% w/v AgNO3.

ZOUQOVA LE TO ATOTEAEGLLATO, OKOLT KoL YOUNAT apylkn cuykévipmon tov maboyovov (3 log
CFU/mL) ftav erapkng yia va ecotepikomombei o maboydvog oe puAl®dom Aayovikd. To eninedo, e,
00 opykod euPoriov tov Salmonella @dvnke va emmpedlel ™V TOPOAAOKTIKOTNTA GTNV
£0MTEPIKOTOIMGN TOV TaBOYOVOL UETAED TOV JPOPETIKDY Aayovikav. ITo cuykekpiuéva, apyikd
euporo 7.0 ko 3.0 log CFU/mL &iye g amotélecpa ecwtepikomoinon 3.0-4.5 xou 1-1.5 log CFU/g
kuttdpov Salmonella avtictoyo. ITponyoduevn éxbeon tov BaknploKk®V KLTTAPOY G GLVONKEG
NG KOTamdvNong enNpEace T0GO TNV IKOVOTNTO ECMTEPIKOTOINGTG TOVES, OGO Kol THV KAvOTNTO
peTémerta avantuéng Toug ota Aoyavikd. Idwitepa, Tponyoduevn £kBeon tov maboydvov e cuvONKeg
Enpoavong dexomAiacioce tov TANBuoHd TV ecwTEpKomOmMUEvVOY KutTtdpwyv. Ilpocappoocpéva oe
ocuvOnkeg ENpovong Kol U TPOGOPUOCUEVO KOTTAPO TOL 7afoyovov, mapovciocay KavOTNnTo
gomtepikomoinong 10-50% kot 1-4% (tov apykod mAnbucpo) avtictoyyo.

Tao mopamdve amoteAécraTo GLUPBAALOVY GTNY TANPECTEPT TEPTLYPAPY] KOl KOTOVONGT TOV
QOWOLEVOL TNG E0MTEPIKOTOINGNG Tov aboydvou Salmonella spp. oo LALDON Aayovikd Kot oty
KOADTEPT EKTIUNOT TNG EMKIVOLVOTNTAS TOV.

AgEerg khewdra: Salmonella, ecmtepikomoinon, Tpocapuoyn
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Adaptation of Salmonella Enteritidis to mild stress affects its subsequent internalization in leafy
vegetables

Grivokostopoulos N., Tsadaris S., Makariti I., Skandamis P.N.
Laboratory of Food Quality and Hygiene, Agricultural University of Athens, Athens, Greece

Salmonella colonizes or penetrates leafy greens, phenomenon known as internalization. The ability of
internalized bacteria to evade common disinfection practices poses a well-established risk.

Our aim was to study the effect of: i) inoculum size and ii) prior adaptation of Salmonella to sublethal
stresses, on the internalization of the pathogen in four leafy vegetables.

Spinach, lettuce, arugula and endive were inoculated by immersion with adapted and non-
adapted (7, 6, 5, 4, 3 log CFU/mL) Salmonella Enteritidis and subsequently stored at 50C and 200C
for 2h and 48h (n=2x2). Adaptation of Salmonella was performed under the following sublethal
stresses: i) acid stress (1% glucose, 24h at 370C), ii) cold stress (7d at 40C), iii) starvation (0.85%
NaCl of pH 6.6, 48h at 370C) and iv) desiccation (1.5h at 420C, 4d at 210C). Population of
internalized Salmonella (after surface decontamination with 1% w/v AgNO3) was assessed on
selective media.

According to results, even low initial bacterial inoculum was adequate in order internalization
of Salmonella in leafy vegetables to occur. However, the higher the initial inoculum, the higher the
variability in internalization of Salmonella among vegetables. In particular, non-adapted Salmonella
inoculum of 7.0 and 3.0 log CFU/mL resulted in 3.0-4.5 and 1.0-1.5 log CFU/g internalized cells
respectively. Moreover, adaptation of the pathogen to mild stresses affected both its internalization
ability as well as its subsequent growth capacity in the vegetables. Adapted to desiccation Salmonella
showed increased internalization ability by approximately ten-fold manifested by the higher
internalization rate (10-50%) compared to non-adapted Salmonella (1-4%).

Our findings contribute to elucidate Salmonella colonization and particularly internalization
phenomenon in leafy vegetables and therefore could be supportive material in quantitative risk
assessment of pathogens in fresh produce sector.

Keywords: Salmonella, internalization, stress adaptation
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Moapayoyn propdlog ko petafok@v poidvTOv amd 6Tehéyn TOV pokpopvkitev Ganoderma
o€ Lopdoeig vYPNS KoL 6TEPENS KATAGTAGNG

Evetafiadov, E.12, ®uurmodong, A.2, llanavikorhaov, X.! kol Avepevroroviov, I1.°
Tewmoviko Havemoriuio AOnvav, Tunua Emotiuns Tpopiuwy kot Aiozpopns tov AvOpamo,
Epyaotipio Mixpofiol.oyios kou Broteyvoloyiag, lepa Od6¢ 75, 11855 AOyva, EALddo.
2E)Jvicée Tewpyixés Opyaviouog-Aiuntpa, Ivetitovto Teyvoloyiag Aypotixdv Ipoidviwmv,
Epyaotipio Eéadiuwmv Mokntwv, X. Bevifédov 1, 14123 Avkofpooy, ElLdda,
sdiamantopoulou@gmail.com

2Komog TG epyaciog Ntav 1 a&loddynon g topaymyns Propdalog Kot Tov UETUPOAK®Y TPOTOVTOV
pokniiov kot kaprocopdtov 4 €dov Ganoderma sp. (adspersum, resinaceum, applanatum kot
lucidum), énerta omd vypn kot otepen LOp®OT Tovg. Apykd &ywve LYPRH {OU®MON TPOKEWEVOL Va
INeBovv pokniie, 6mov e€eTdoTnKe N KAVOTNTE TOVG VO KATOVAADVOLY TV YALKOLN, M Topoyyn
Bropdloc, e&w/ evdomoivcaxyopitdv kot Amdiov. O ypodvog Tov oAokANpmONnKe 1 KoAMEPYELD NTOV
onuavtikd pkpdtepog yo ta. G. applanatum, G. resinaseum kot G. adspersum (~13 nuépeg) and 6,1
vy ta G. lucidum (27 nuépeg), av kar 610 TELEVTAio 1 KOTAVAA®oT YAVKOLNG NToV OAOKANPOTIKT.
OMlot o1 pdknteg mopniyayav tkovomomtiky mwocotnta Proudlog (uéyiomn tun 18,8 g/l oto G.
applanatum éwg 12 g/1 oe G. resinaseum xai G. adspersum), evd ®¢ IKOVOTOTIKY EKTUMONKE Kot 1
mocotnTa TV eE@molvcaxyaprtdv (~0,5 g/l), evd ota avapevopeva Opla MTav 1 TOGOTNTO TOV
Mmdiov (3-7% k/B). Idaitepa vYMAEC HTOV O TIEC TOV EVOOTOADCAKYAPLTOV TOV HokNAiov Tov G.
applanatum, G. resinaseum kot G. adspersum (65-80% «/B). Emtiong, énetta amd peAétn tng oveToong
TOV EVOOTOAVGOKYOPLTAOV Kot TV AMdimv damotmdnke Ot 1 yYAukoln nTov 10 KOplo amhd GaKyopo
TV evdomolvcakyaptdv, evd to 2*12C18:2 (Mvehaikd o&H) Nrov To Kupiapyo Mmoapd o&y. Ttnv
ouvEéyela, mpoyuatomolinke (OUMOT OTEPENG KATAGTAONG Kot 1 a&loAOYNoT TMV UOKPOUVKATOV
Baciotke oty KavOTTA TOVE VO KOPTOPOPOVY GTO ALYVOKDTTOPIVOUYO VTOCTPOUATO, 0&I0GC Kol
Belavidibe. Amo to 4 €idn, povo ta G. adspersum kou G. resinaceum £6moav MPLES KAPTOPOPies Kot
ot 600 vooTpdpata, 128 nuépec PeTd Tov EUPOAMACUO TOVG. ZOUPMOVO, LUE TIC TIES TNG ATtodoong %
(A% - g vomold Bapovg kapmoPOPIOV/g VOTOD PAPOvg VTOCTPOUATOS) kot TS Bloloyimg
Amodotwotrag % (BA% - g vomod Bdpovg kapmopopudv/g Enpod PApovg vmosTPOUATOC)
Swmotdbnke 6tTL 1 Pehavidid NTAV TO KOADTEPO VTOSTPMUA, KAONDS VVONGE To TOGOTIKA (0PlOUOC
Kkaprnopoplav, A%, BA%) kol mwolotikd (vypooia, péco Papog KopmoPopidv) YopaKTNPIGTIKE TNG
KoAMEpyetag, pe péyloteg Tés 6,32 BA% ko 1,23 g péco PBapog kapmopopiog oto G. resinaceum.
Axopa, avnke OTL 01 TOAVGOKYOPITEG 0 OAA T OTEAEYN Ko vooTpodpata Nrav ~40% «/P Kol Ta
Mmidwa 1-1,5 % «/P.

Ag€arc Khewdra: pokntec, Ganoderma, Berovidnd, o&id, Popdla, e&w-/evdo-tolvcakyapitec, Mmidia
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Synthesis of biomass and metabolic products by mushroom strains Ganoderma in liquid and
solid state fermentation

Efstathiadou, E.>?, Philippoussis, A.2, Papanikolaou, S.! and Diamantopoulou, P.?

'Agricultural University of Athens, Department of Food Science and Human Nutrition, Laboratory of
Food Microbiology and Biotechnology, 75 lera Odos, 11855 Athens, Greece

Hellenic Agricultural Organization - DEMETER, Institute of Technology of Agricultural Products,
Laboratory of Edible Fungi, 1, S. Venizelou, 14123, Lykovrysi Athens, Greece,
sdiamantopoulou@gmail.com

The aim of the present study was the evaluation of biomass and metabolic products synthesis of the
mycelium and carposomes of four Ganoderma species, G. adspersum, G. resinaceum, G. applanatum
and G. lucidum, after their liquid and solid state fermentation. First, liquid fermentation took place in
order to obtain mycelia where their ability to utilize glucose and produce biomass, exo/
endopolysaccharides and lipids was examined. The fermentation time completion was significantly
smaller for G. applanatum, G. resinaseum and G. adspersum (~13 days) than for G. lucidum (27
days), although in the last species glucose consumption was complete. All fungi produced sufficient
amount of biomass (from 18.8 g/l in G. applanatum to 12 g/l in G. resinaseum and G. adspersum),
whereas, the exopolysaccharide quantity of was estimated as satisfactory (~0.5 g/l) and the lipid
amount was within the expected range (3-7% wi/w). Particularly high were the values of
endopolysaccharides in G. applanatum, G. resinaseum and G. adspersum mycelium (65-80% wi/w in
d/w). Also, after analysing the composition of endopolysaccharides and lipids, glucose was found the
main simple sugar, while 2%2C18:2 (linoleic acid) was found the fatty acid in the greatest amount.
Next, solid state fermentation took place and the evaluation between the species was based on the
carposome formation ability on the lignocellulosic substrates beech and oak. Of the four species, only
G. adspersum and G. resinaceum gave mature carposomes, 128 days after inoculation, in both
substrates. Considering the Efficiency % (E%) (g fresh mushroom weight/ g fresh substrate weight)
and the Biological Efficiency % (BE%) (g fresh mushroom weight/g dry substrate weight), the oak
was the best substrate that positively affected the quantitative (number of mushrooms, E%, BE%) and
qualitative (humidity, average carposome weight) characteristics of the cultivation, with maximum
values 6.32% BE and 1.23 g average carposome weight in G. resinaceum. In addition, in all strains
and substrates the polysaccharide content was ~40% w/w and that of lipids was 1-1.5% wi/w.

Keywords: Ganoderma, oak, beech, biomass, exo-/endo-polysaccharides, lipids

98


mailto:sdiamantopoulou@gmail.com

Enidpaocn popiov aicOnong amapticg otnv avantvln ko mapoyoyn oypatofivig A 6vo
otehey®@v Tov poknTa Aspergillus carbonarius

Koykéxn E., Z1proto?d X., Nvyéag I'.-L., Havayov E.Z.*

Epyaotipio Mixpofioloyiog ko Bioteyvoloyias Tpopiuwv, Tunua Emiotiuns Tpopiuwy kot Aiatpopng
00 Avlpamov, I ewmoviko Havemotiuio AOnvav, lepa Odog 75, 11855 AGnvo.

* AievBovon e-mail: stathispanagou@aua.gr

O pdrog tov popimv aicnong amaptiog (Quorum Sensing Molecules, QSMS) éyet peketnBei svpémg
o€ VIUOTOEELS LOKNTEG, OTMG Yo mapadetypa otovg poknteg Aspergillus niger, Aspergillus nidulans,
ko Fusarium graminearum. H @apvecOAn ftav t0 7Tp®d@TO WOPo aicbnong amoptiog mwov
amopovmdnke omd Tov evkapumtikd pkpoopyavicud Candida albicans. AkolovOnoe 1 amoudveon
dAAov poplov aicBnong amoptiog Om®g M TVPOGOAN, M EavVAABavOAN Kot 1 TpLTTOPOAN. H
mapovoo peAétn egétace v enidopacn aLTOV TV popiov oto puBpd avanTuéng Kot Tapaywyng
oypotoivnig A (QTA) 600 oteleymv tov poknta  Aspergillus carbonarius (A6 kau A7)
AMOPOVOUEVOV  omd  otaeOAe EAAnvikov apmeddveov. Ta popuo  dokpdotnkav o€ TPELS
ovykevipmoelg (1 mM, 5 mM, kot 10 mM) petd and evemOpUIT®oT 68 dVO SPOPETIKE VITOGTPAOUATO,
(o)) o€ oVVBETIKO YLUO GTAPLALOD Kal (B) o€ PLGTKS YLUO GTAPLALOV, 6€ Beprokpacia exmacng 25 °C.
Ta omoteléopata €deiéav OTL OA0 TO. poOplo aicbnong amoptiog wov ypnoyomombnkay peimooy
onuavtik@ 1o pudud avdmtvéng tev dV0 oTEAEXDV TOL UOKNTO. XVYKEKPEVA, TO HOPLOL NG
QOPVEGOANG Kal TPLTTOPOANG ONUEI®OOY TN peyaAdTepn Ueimon oty aviamtuén Tov puknAiiov TV
00 ATOPOVAGENDY OTO SLUPOPETIKG VIToaTp®uaTe oL e€etdotnkay. Ot petoyepioslg pe ta uoplao
avtd mopovoioacayv ¢ Kot 100% avactodry Tov pvBpod avdamtvéng axkoiovBolueveg amd TIC
petayeplioels pe ta popa g eowvvrofavoing (55.5 %) kot g tvpocoins (4 %). e Oleg TIC
TEPMTOGCEL, TapatnpnOnke o611 660 VYNAGTEPN NMTAV 1 OCLYKEVIPOON TV MHopiev, TOGO
QTOTELEGUATIKOTEPN NTAV T AVOCTOAN TOov pLOpod avamtvéng tov pvkitov. H mopayoyn QTA
avENONKe pe TNV €QApUOYN YOAUNAOTEPOV GUYKEVIPMOGEWDV (UPVEGOANG Kol TPLRTOPOANG, EVAD
peimdnke pe v eapuoyn g vymiotepng ovykévipowone (10 mM) kot oo dVO VTOGTPOUATO.
Emm\éov, 1 yprion ¢ @arvuoAatBavoAng Kot Tng TVPOCGOANG GLVEPOAE OTN HEI®ON TNG TOPUYDYNC
QTA xatd 42% wor 70% avtiotorya, oe OAES TIC GLUYKEVIPAOGES OV HEAETNONKAY, €KTOG amd TO
VIOCTPOLLA PLGIKOV YVUOV GTAPVALOD Yo TV omopdvemon A7, 6mov 1 mopaywyn s QTA avéndnke.
Ev kataxieidl, N ocvykévipoon g QTA ueuwbnke oe OAEC TIC AMOUOVAOCELS KOL GTO OVO SIUPOPETIKA
VTOCTPAOUATO OTIG VYNAOTEPES GLYKEVTIPMGELS popiwv aicOnong anaptiog (10 mM) mov egetdonKay.

A£Eerg kKhewdra: popuo aichnong amaptiog, Aspergillus carbonarius, pvOudg avémtvéng, mopaymyn
QTA
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The effect of fungal quorum sensing molecules on growth and OTA production of two
Aspergillus carbonarius isolates

Kogkaki E., Striftou S., Nychas G.-J., Panagou E.Z.*

Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, 11855 Athens, Greece

*E-mail address: stathispanagou@aua.gr

The role of quorum sensing molecules (QSMs) has been widely studied in filamentous fungi, for
example in Aspergillus niger, Aspergillus nidulans, and Fusarium graminearum. Farnesol was the first
QSM isolated from a eukaryotic microorganism, Candida albicans, followed by the isolation of other
QSMs such as tyrosol, phenylethanol, and tryptophol. This study examined the effect of these QSMs
on the growth and Ochratoxin A (OTA) production of two Aspergillus carbonarius strains (A6 and
A7) isolated from grapes of Greek vineyards. The QSMs were tested at three concentrations (1 mM, 5
mM, and 10 mM) after incorporation in two different media, a Synthetic Grape Juice Medium (SGM)
and a Grape Juice based Medium (GJM) at optimum incubation temperature of 25 °C. Regarding
growth, results showed that all molecules had a considerable effect on the reduction of fungal growth
rate. In specific, farnesol and tryptophol achieved the highest reduction on fungal growth of the two
isolates in both media. Treatments with these molecules reached up to 100% of fungal growth rate
inhibition followed by phenylethanol (55.5 %) and tyrosol (4 %). In all cases it was observed that
growth rate inhibition increased by increasing concentrations of QSMs. On the other hand, OTA
production was stimulated in treatments with the lowest concentrations of farnesol and tryptophol and
decreased at the highest concentration (10 mM) in both media and fungal isolates. Moreover,
phenylethanol and tyrosol decreased OTA production by 42% and 70%, respectively, in all
concentrations, apart from the treatment with phenylethanol in the Grape Juice based Medium for A7
isolate, where toxin production increased. Overall, high molecule concentration (10 mM) treatments
reduced OTA accumulation by all isolates in both media.

Keywords: quorum sensing molecules, Aspergillus carbonarius, growth rate, OTA production
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Enidpaocn niaxnig aktivopforiog o€ Brodpactikd cvotatika kot frrapivy D2 (epyokaiorpepoin)
og Kohlgpyodpeva povitaplo tov gidovg Pleurotus ostreatus.

Kolovitowov X.., Mwta M.L, Kedpe AK., Kovtpdtouog I'.2, AayovBapns E.3, Zeppaxng I'.1.2,
Ka)oygpomoviog N.**

YEpyactipio Xnueiog-Bioynueiag-Pooikoynueioc Tpopiuwv, Xapokoneio Iavemotiuio, EA. Bevilédov
70, 17671 ABiva (e-mail: nickal@hua.gr)

Epyactipio Teviiic koa Tewpyiic MixpoPioloyiog, Iewmoviké Hoavemorijuo, Iepa 056c 75, 11855
Abnva,

S«Mavitépio Aippocy, Kabevoi, Ebfoia

Ewoayoyn: Ta pavitdplo, xépn omv vynAn dwtpoeikn ol oAAd kKol TG OgPUMEVTIKEG TOVG
WOLOTNTES, EYOVV OMOTEAEGEL UEPOG TNG JATPOPNS TOL avBpdTOL amd TV apyordtnta. Ta edddtua
povitéplo. teptEyovy mMoAAG Prodpactikd cvotaTikd OnmG B-yAvkdves, €pyooTEPOAN, QUIVOALKE
avTIOEEIOMTIKA, EVD OMOTEAOVY KOAN TNyN Prrapvav kot givar n povn un (oikng tpoéievong wnyn
Brropivng D (epyokoroipepoin, Brrapivn D2).

YKomog: Lkomdg NG mapovGOs Epyaciog NTav 1 LEAETN TG EMIdpaoN§ TG NAOKNG akTvoBoiiag ot
obvotoom Kot To frodpactikd cvuotatikd amoénpauévev pavitapioy Pleurotus ostreatus.
Mef@odolroyio: Nomd povitdpa Pleurotus ostreatus extédnkov oe nhokn axtvoPforio eni 3 dpeg M
TOPEUEIVOY GTO OKOTAdL (LAPTLPOG) KOl OTN CLVEXEWDL omoEnpavOnkav pe Bepud pedpo aépa Kot
avoADOMKOY Yl HOKPOGULOTOTIKG  (EVEPYEWONKO TEPIEYOUEVO, TPMTEIVN, P-yAvkdves, TEQpPQ),
UIKPOGUGTOTIKA (0TEPOAES, OMKEC Kol OmAEG TOALQEOVOAEG, Prrapivn D2) xot avitio&eldmTikég
1010TNTES (IKOVOTNTO OEGLEVONG EAEVOEPMV PLL®V KOl AVOy@YIKT dUVOUN).

Amoterionorta: Amo TO ATOTEAEGLATO TMV AVOADGEDY PAVNKE OTL 1) £kBECT) TV OELYLATOV GTOV A0
OgV TPOKAAECE OTOTIOTIKO GNUAVTIKEG SOPOPEG OTO EVEPYEWNKO TEPLEYOUEVO, TIC PB-yAVvKAvVES, TIC
OMKEG TOADQOIVOLEC KOl TNV OvVOy®YIKY oOvaun. Avtifeta, 1 epyootepOAn Kot ot UETOPOAITEC NG
Bpébnkav pelmpéves ota LOVITAPLO TOV €AV TOPOUEIVEL GTOV A0, KATL TO OVOUEVOLEVO £QPOCOV
glval yvootd OTL 1 emidpacn NG LAEPIDOOVE OKTIVOPOAING ULETATPENEL UEPOC TOV GTEPOADV OF
Brropivn D2 kat mbavde dhdo mopdywyo. Etotr ou tipwég e Prrapivng D2 ftav avénuéveg ota
detypato mov giyav mopopeivel 6Tov Ao o€ oxéon pe Tov paptopa (6,6 mg/kg évavt 1,5 mg/kg eni
Enpov Bapovc). TELoC, evd Ol OAIKEC TOALPALVOAEG oTa detypata Twv dVo encuPdocmv dev diEpepav
ONUOVTIKA, EVA TO, EKYVAICUATE TOV SEYUATOV OV glyav TTapaueivel otov Ao £de1&ov avénuévn
KavoTTa déopevong ehevbépmv pLimv.

Xopunépoope: H niwokn oktivoPforios oiveton vo €mdpld oV €PYOSTEPOAN TMV ATOENPAUEVOV
UOVITOPLDV, LEOVOVTAG TV OTUOVTIKG LETA 0o 3 dpeg ékbeong 6Tov A0 Kot ¢ GUVETELN avEQveL
v gpyokaAcipepoin (D7) yopic vo mpokaAel onuovtikés netaforég 6TO LOKPOGLGTATIKG KoLl GTO
Blodpactikd cvoTatiKd Tov peAeThOnKoy.

A€l khewdra: edmdpuo  pavitdpla, Pleurotus ostreatus, mAiaxr oktwvoBolia, PlodpoaoTikd
GUOTATIKA, EPYOSTEPOLT], EPYOKAACIPEPOAN

Evyapwoties: Evyopiotoope v etoupio «Mavitdpio Alpeucy vy v TPOETOUAcia. KoL TNV
TPOCPOPA TOV GUUPBATIKAOV KOl U1 COUPATIKOV HLOVITAPIDHY
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Effect of sunlight on bioactive constituents and vitamin D, (ergocalciferol) of cultivated
Pleurotus ostreatus mushrooms.

Kolonitsiou, C.}, Plyta M.}, Kaliora A.C.}, Koutrotsios G.2, Lahouvaris E.%, Zervakis G.l.?,
Kalogeropoulos N.*!

! Harokopio University, Department of Nutrition and Dietetics, Laboratory of Chemistry, Biochemistry
and Physical Chemistry of Foods, El. Venizelou 70, 17671 Athens, Greece (*e-mail: nickal@hua.gr)
ZAgricultural University of Athens, Department of Crop Science, Laboratory of General and
Agricultural Microbiology, lera Odos 75, 11855 Athens, Greece

3“Dirﬁs Mushrooms”, 34018 Katheni, Euboea, Greece

Introduction: Mushrooms, thanks to their special nutritional and therapeutic properties have been part
of human diet since antiquity. Edible mushrooms provide many beneficial bioactive consituents such
as p-glucans, ergosterol, phenolic compounds and vitamins, while they are the only non-animal source
of vitamin D (ergocalciferol, vitamin D,).

Aim: The aim of this study was to examine the effect of solar radiation on bioactive constituents of
Pleurotus ostreatus mushrooms.

Methods: Fresh P. ostreatus mushrooms that had been exposed to solar radiation for 3 hours or
remained in the dark, were dried with a warm air dryer and analysed for macronutrients (energy,
protein, beta-glucans, ash), micronutrients (sterols, fatty acids, total and simple polyphenols, vitamin
D;) and antioxidant properties (radical scavenging capacity and reducing power).

Results: The results showed that the exposure of mushrooms to sunlight did not cause statistically
significant changes in the energy content, ash, beta-glucans, total phenols and reducing power. On the
contrary, sunlight caused a decrement of ergosterol and its metabolites, something expected due to the
known UV assisted conversion of ergosterol to vitamin D,. This was confirmed by the increased
vitamin D levels in mushrooms exposed to sunlight -6.6mg/kg dry weight compared to 1.5mg/kg of
not exposed ones. Sunlight did not cause significant changes of total phenolics; however, the sunlight
treated samples exerted increased antiradical activity.

Conclusion: The exposure of dried P. ostreatus to solar radiation resulted in reduced ergosterol and
subsequently increased ergocalciferol (D2) content, without causing significant changes in
macronutrients and bioactive constituents.

Key words: edible mushrooms, Pleurotus ostreatus, sunlight exposure, bioactive ingredients,
ergosterol, ergocalciferol.

Thanks: Many thanks to “Dirfis Mushrooms” company for supplying the dried mushrooms.
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Merétn ™S ék@paocng yovidiov maboyéverag Tov Paxtnpiov Listeria monocytogenes kotd T
olapkel avantuéng Tov o€ VYPO OPenTIKG VITOGTPONE KIODG KOl 6TV ETLPAVELN TONATOGS,
KOPOTOL KOl aYYouplov, 6 d1aQPopeTikéS Oeppokpacisg

Kotoakov X.}, HapapvOudg X.1, Marnadéiin M.2, Apocivog E.X.!

YEpyactipio Tolotikod Eiéyyov kor Yyiewviig Tpogiuwv, Tujue Emotiune Tpopiuwmv koi Aiatpopinc
700 Avlpwmov, [ewmoviko Hovemotiuio ABnvav, lepd Odog 75, 118 55, AGnva.

2Tunuo Teyvoloyiac Tpogiuwy, Texvoioyié Exmoudevtiné Idpoua Ielomovviioon, 24 100 Kalaudra.

YKOTOG TNG €pyOciog NTav 1 HEAETN NG EKepacng Yovidimv maboyévelog tov Paxtnpiov Listeria
monocytogenes katd tn OldpKeld OvVATTLENG TOL og VYPO BpenTikd LVTOGTPOHO KOODG Kol GTNnV
EMPAVELD, TOUATOG, KAPOTOV KOl 0yyouplov, o€ dlopopeTikég Beppokpaoies. ' 10 okond avtod, T0
naboyovo L. monocytogenes otéieyog LQC 15257 opdtvmog 4b amopovopévo amd @pdovia,
gupolbotnke o vypd Opemtikd vAkd BHI (108 CFU/ML) kabd¢ kol 6ty em@aveln Tepoyiov
Topdrag, kopdTov kat ayyovuptov (108 CFU/g). Akoloddnce endoon o tpelg Oeppokpacicg 4, 10 ko
30 °C ko1 ™ d1dpketa TG onoing TpaypoToromonke derypotolnyio apécmg petd tov epforitacpd (0
wpeg) kobog ko petd amd 0.5, 6 ko 24 wpeg. Ta delypota avtd ypnoomombnkay yw v
OVYKPITIKY HEAETN TG Ekepacng Tov yovidiov maboyévelag pPriA, sigB, hly, plcA, plcB, inlA, inlB,
inlC, inld pe epapuoyn g nebddov RT-gPCR, ypnoonoidviog og yovidio avagopds to 16S, rpob
rat 1GS. KaAlépyeia tov maboyovov oe BHI vypd Openticd vadotpopo mov enmactnKe oTig 101eg
Oepuokpaocieg, ypnowomomdnke g udptopac. H ekppaon tov yovidiov emnpedotnke omd tnv
Oeppokpacia, Tov ypdvo erxmdacng KobBmg kal to €idovg Tov TPOoPiwov. Movo to inlC wor inld
mapovsiocay to 00 potifo  €K@paong Kol cuykekpluéva  epedavicav  pvduion  peioong
(downregulation) 6tav to maboyovo avamtoyxOnke oe ayyovpt Kot topdta otovg 10 ko 4 °C,
avtiotorya. H uetoypoen tov yovidiov hly emnpedotke nepiocdtepo amd Tig mEWPAUATIKEG GVVOTKES
oV eQapudaTnKay gpeavifovtag puduion peiwong katd v avartuén oe ayyovpt otovg 10 kot 30
°C, oe toudra otovg 4 ko 10 °C ko og kapoto otovg 10 °C, evd gppdvice pvbuion avénong
(upregulation) xatd v avamtvén oe Topdto otovg 30 °C kot oe kapdto otovg 4 °C. Avribeta, ta
yovidwo SigB ko prfA emnpedomrav moAd Atydtepo epeoviCovtag pObuion peiwong katd v
avantuén oe topdto otovg 4 °C kot og ayyovpt otovg 10 °C, avtictorya. Ta amoteAéoupata avtd
VTOJEIKVOOVY OTL aflTiKol Tapdyovieg dvvavtal va emnpedlovv TV €KQPOoT TOV VIO HEAET
Yovidiov Taboyévelag, EXIONUOIVOVY TNV TEPITAOKOTITO TOL QUIVOLEVOD TNG pUBUIoNG TV Yovidiny
Kol SIELVKOADVOLV TNV KATAVONOT TG PLUGLOA0YIOG TOL €V AOY® Tafoydvou Katd TN avamTuén Tov o€

TPOPLUO.
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Expression of Listeria monocytogenes key virulence genes during growth in liquid medium, on
tomato, carrot and cucumber at different temperatures

Kotsakou C.t, Paramithiotis S.%, Papadelli M.?, Drosinos E.H.}

YLaboratory of Food Quality Control and Hygiene, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, 118 55 Athens, Greece.

?Department of Food Technology, Technological Educational Institute of Peloponnese, 24 100
Kalamata, Greece.

The aim of the present study was to investigate the expression of Listeria monocytogenes key
virulence genes during growth in liquid medium, on tomato, carrot and cucumber at different
temperatures. For that purpose, L. monocytogenes strain LQC 15257, serotype 4b, isolated from
strawberry was used to inoculate BHI broth (108 CFU/mL) and the surface of tomato, carrot and
cucumber pieces (108 CFU/g) and incubated at 4, 10 and 30 °C. Sampling took place at 0, 0.5, 6.0 and
24h after inoculation and the comparative expression of prfA, sigB, hly, plcA, plcB, inlA, inlB, inIC,
inlJ as well as 16S, rpob, and IGS as reference genes was assessed by RT-qPCR. Growth in BHI broth
under identical conditions, was used as a control. The effect of incubation temperature, time as well as
food matrix has been exhibited. Only inlC and inlJ exhibited identical expression pattern throughout
the experiment; they were downregulated when the pathogen was grown on cucumber and tomato at
10 and 4 °C, respectively. hly was the gene whose transcription was affected the most by the
conditions of the experiment; it was downregulated upon growth on cucumber at 10 and 30 °C, tomato
at 4 and 10 °C and carrot at 10 °C and upregulated upon growth on tomato at 30 °C and carrot at 4 °C.
On the contrary, sigB and prfA were the genes least affected by the conditions of the experiment; they
were downregulated only upon growth on tomato at 4 °C and cucumber at 10 °C, respectively. These
results indicate that abiotic factors may affect L. monocytogenes virulence gene expression, highlight
the complexity of regulation of gene expression and facilitate understanding of the microorganism’s
physiology during growth at food matrices.
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Hapovoio ko TVTOTOIN 61| OTELELOV LAANOVELLAG GE GOVOAULY. E16AYMYNG 6TV EALGO

Mntpé EL Hacwdtov M2, Tpumpdaxkn A2, Xappovpov I.l, Tovppq ILL, Apyopn Al
Xopravémovrog N.1, Tascov X.1,

YEMnvivog  Tewpyikés Opyavioués AHMHTPA, Ivenitotto Teyvoioyiag Aypotikcyv ITlpoioviewv,
Avkofpvon Artixne ELAdoo.

2Yrovpyeio Aypotixiic Avamroéne xar Tpogiuwy —Kmnviatpié Epyaotipio Xaikidas, EOviké Kévipo
Avogpopdg Zoduovérlag, Tlei Aokod Xalkidog, Xoixida, ElLada.

H Salmonella avagépetar mpoceato w¢ éva amd ta Kopveoio mafoydva mov gvddvovial yia
Tpoguoyevelg Aoméelc. Av kal cuvibog oyetiletor pe TpoeIa {oTkNng TPpoéhenons, To KPOOoUATO
7oV oYeTIloVTaL UE TPOPLLO PUTIKNG TPOEAEVOTG 1 YOUNANG EVEPYOTNTOS VEPOD GUVEXDC avEAVOVTaL.
¥t pedét avt ektipundnke n mapovoio Salmonella oe covado mov gwwdyovial otnv EALGSa, Kot
é€ywve tavtomoinomn &€idovg kot opotvmov. 2101 delypata covcopdv eEgtdodnkav yw mopovoio
Salmonella spp. oto damictevpévo (ISO 17025) epyactpio tov Ivetitovtov Texvoroyiag Aypotikdv
[Ipoidvimv, to dtotnua lovviog 2008 - AeképuPpilog 2016, mpv v eloaymyr| Kot d1dfecn Tovg otV
EXLGda. Ot yopeg mpoéhevong tav detypdtov frav 1 Ivdio (1416 delypata), Zovddv (280), Niynpia
(176), Awiozia (114), Mrovpkiva Ddaco (55), Molapupikn (40) kar Tovpkia (20). H aviyvevon
Salmonella spp., éywve pe ™ pébodo ISO 6579 (4th ed. 2002-07-15/Cor.1:2004) evdy ta téot
emPePainong kot TowTomoinong o€ eninedo opotvmov Eywvav oto Kévipo Avagpopdg yia Salmonella
(Ktnvworpikd Epyactpio Xoikidag - YITAAT) dwmiotevpévon oty opotvmonmoinot. H Salmonella
aviyvevnke oe 142 omd ta 2101 deiypoto covosauiov. Ot 133 anopovdcelg Tovtonombnkay g S.
enterica subsp. enterica, ot 6 og S. enterica subsp. salamae, ot 2 w¢ S. enterica subsp. diarizonae kot
1 og S. enterica subsp. houtenae. Ot S. enterica subsp. enterica omopovdoelg mepteldppavay Tovg
opétvmovc: Salmonella Agona, Alkmaar, Amsterdam, Anatum, Bama, Bergen, Bolton, Bredeney,
Canada, Cardoner, Dahra, Dallgow, Ekotedo, Fresno, Hannover, Hato, Havana, Heidelberg,
Hemingford, Hongkong, Johannesburg, Karamoja, Kasenyi, Kastrup, Kentucky, Kingston, Kinondoni,
Kristianstad, Liverpool, Logone, Maastricht, Madjorio, Mbandaka, Monschaui, Montevideo,
Mountpleasant, Orion, Paratyphi B var. Java, Poona, Reading, Ruivu, Sanjuan, Scheissheim,
Senftenberg, Stanley, Stormont, Telelkebir, Telhashomer, Tennessee, Tilburg, Tilene, kot Vejle. Ta
amoteléopata €6€1EaV OTL TO GOLGAUL KOl KOT EMEKTACT TO YOUNANG EVEPYOTNTOS VEPOD TPOPLUA
QUTIKNG TPOEAELONG UTOPEL VO ATOTEAODY SLUVNTIKO Kivduvo yio TV avOpdmivn vyeia, 01KA €6V
KaTovaA®vovTol opd 1 edv dev akolovBovvtal ot Kovoves 0pONg TPOKTIKNG Tapay®yngs.
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Occurrence and identification of Salmonella isolates present in sesame imported to Greece

Mitre E.%, Pasiotou M.2, Smpiraki A.2, Charvourou G.}, Sourri P.%, Argyri A.l, Chorianopoulos
N.%, Tassou C.%,

'Hellenic Agricultural Organization DEMETER, Institute of Technology of Agricultural Products,
Lycovrissi, Attica, Greece

Hellenic Ministry of Rural Development and Food -Veterinary Laboratory of Chalkida, NRL for
Salmonella, Pei Dokou Chalkidas, Chalkida, Greece

Recent reports rank Salmonella as one of top four pathogens associated with foodborne illnesses.
Although salmonellosis is often related to animal-origin food products, reports of Salmonella
outbreaks related to plant-origin and low water activity foods are increasing. The purpose of the study
was to evaluate the presence of Salmonella in sesame intended to be imported to Greece and identify
the species, subspecies and serotypes. 2101 sesame samples were tested for the presence of Salmonella
spp. at the accredited (1SO 17025) laboratory of the Institute of Technology of Agricultural Products
during the period June 2008 - December 2016, in order to get permission to be imported to
Greece/EU. The countries of origin of the samples were India (1416 samples), Soudan (280), Nigeria
(176), Ethiopia (114), Burkina Faso (55), Mozambique (40) and Turkey (20). For the detection of
Salmonella spp. the 1ISO 6579 (4th ed. 2002-07-15/Cor.1:2004) was applied. Further confirmatory and
identification tests to species, subspecies and serovar level were performed at the National Reference
Laboratory for Salmonella (Hellenic Ministry of Rural Development and Food) accredited for the
serotyping. Salmonella was detected in 142 out of 2101 sesame samples. 133 isolates were identified
as S. enterica subsp. enterica, 6 as S. enterica subsp. salamae, 2 as S. enterica subsp. diarizonae and 1
S. enterica subsp. houtenae. The S. enterica subsp. enterica isolates designated by their antigenic
formula included Salmonella Agona, Alkmaar, Amsterdam, Anatum, Bama, Bergen, Bolton,
Bredeney, Canada, Cardoner, Dahra, Dallgow, Ekotedo, Fresno, Hannover, Hato, Havana, Heidelberg,
Hemingford, Hongkong, Johannesburg, Karamoja, Kasenyi, Kastrup, Kentucky, Kingston, Kinondoni,
Kristianstad, Liverpool, Logone, Maastricht, Madjorio, Mbandaka, Monschaui, Montevideo,
Mountpleasant, Orion, Paratyphi B var. Java, Poona, Reading, Ruivu, Sanjuan, Scheissheim,
Senftenberg, Stanley, Stormont, Telelkebir, Telhashomer, Tennessee, Tilburg, Tilene, and Vejle. The
study indicated that sesame products may constitute a potential hazard for human, especially if they
are consumed raw or GMP is not applied.
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AL0GUVOEGELS TOV EVTEPIKOY MIKPOPLOKOGHOV pNE OEiKES TOYLOUPKING 68 TLYOIO OElypo TOV
EAnvikov 7in0vopov

Mnjtoov E.K., Avtovomoviov X., Nopkdg T., Kvprakot A.
Xapoxoneio Hovemorquio-Tunuo Emotiung Aioutoloyiog-Aiatpopins, A0va, EALddo

Ykonmog: H moyvoopkio eéghicoeton oe o emdnuio maykoopiov 00cTdcew®y, pe TO TPOPANUA Vo
Aappdver ovnovyntikég d100TAcEIS Kal otn xopo pag. [Ipoéceata epevvntikd dedopéva tpofdAilovy 1o
POLO TOL EVTEPIKOD MIKPOPLOKOCHOV ®C YEVECIOVPYOD OITIOG TNG KAUOKODUEVNG EUQAVIONG TNG
TOYLOOPKIOG KOl TOV GLVOODV TOHOLOYIKOV KATACTAGEMV. XKOTOG TNG MOPoVGOS HEAETNG NTAV 1)
GUYKPLON TNG GVGTAGTC TOL EVIEPIKOD UIKPOPBIOKOGLOL EVAAK®OV OTOUMV GTI| YEOYPOUQIKY LOG TEPLOYN
Baoel Tov Agiktn Malog Xopatog (AME) kot 1 digpgvvnon TOAVOV GUGYETIGEDV TNG OKOAOYIOG TOV
eviépov pe avBpomopeTpikols deikteg moyvoapkiog (copotikd Bapoc, AME, mepipépeta péong, Adyog
weplpépelog péonc/yAovtmv, % copatikd Ainoc, Paduog oriayvikod Aimovg). MeBodoroyia: Eviliceg
ebehovtég (N=152) édmoav delypata Kompavav, a&loAoyndnkay pe avlpomopeTpia Kol CUUTANPOGOY
EPMTNUATOANYIO. GYETIKA UE TN OOTPOPIKT] TOVG GULUTEPLPOPE, TN QULOIKN OPOUCTNPOTNTA Kot GAAESG
TOPOUETPOLS TOL TPOTOL (NG Tovg. O evieptkds HKPOPLOKOGHOC TV €0EAOVTIOV TPOGOIopicTNKE
TOGOTIKG pe ohvodwt avtidpacn moAvuepdong (QPCR) kot kodhepyntikn uebodoroyia, &vd
wpoodopiotnke kot t0o PH TV KOmphvov. AmotehéopaTa: XTOUG TOYOGOPKOVEC EVTOTIGTNKOV
vyniotepa eninedo. Candida glabrata oe oyéon pe tovg vgpPapovg (P=0.019) kot oL ELGLOAOYIKOD
Bapovg eBeroviig (p=0.056) ot peiwuévn ovyvotnta omoudvoong Copmdv tov yévovug Rhodotorula
GUYKPITIKA UE TO ATOUO. QLGLOAOYIKOD PBapovg (17.5% vs. 41.2%, p=0.024). Emmiéov, domiotodnke
yopnAdtepn cuvyvotnta aviyvevons pebovoydvav oto mayxvoapko dtopo (65.0%) oe oyéomn pe tovg
vrépPapovg (88.2%, p=0.003) xar tov pucotoroykol Pdapovg eBehoviég (82.4%, p=0.094). Ta enineda
Tov &idovg Lactobacillus reuteri cvoyetiomkav Betikd pe 10 GHVOAO TOV SEIKTOV TOYLOAPKING KOTOTV
gAEyyov ylo. okilovg mapdyovteg (mw.y. @VAO, nAkia, evepyswaxn mpdoinyn, MedDietScore, puoky
dpaoctnproma, kamviotikés ovvibeleg). H mepipépeia péong kot o Adyog meplpépelag HEoNG/YAOLTMOV
ovoyetiotnkay  Betikd  ue to  emimedo  Bacteroides spp. kot apvnrikd e 10 AOYO
Bifidobacteria/Escherichia coli, evdd o Pabudc tov omloyvikod Aimovg cvoyetiotnke Betikd ue Ta
Bacteroidetes kou Bacteroides spp. kot apvntikd pe 1o pH xonpdvwv. TELOG, eviomicTnKav TEPALTEP®
SloLVOECELS TV OEIKTAOV TOYVOUPKING LE TN TOPOVCIN YOUNAGV emméd®V pHeEBovoyOvVOV Kol Tnv
advvopio evromopod tov {opmv tov yévovg Rhodotorula. Xvumepdopara: Ta omotedéouata pog
npoteivouy mOOVEG Ol0GVUVOESEIS TOV OEIKTOV TOYVOUPKIOG KOl YOPOKTNPIOTIKAOV TOV EVIEPLKOD
pikpofioxospov o tuyaio detypo tov eAAnvikod mAnbvouov. H diepedhvnon touv poAov Tov evieptkol
pikpofiokospov otn mayvoopkio Oa wpémer va oegdyetal vwd 1O TPIGHO TOUVAV GLYXLTIKGV
TOPUYOVTOV GYETIKOV HETOED GAA®V UE TN S10TPOPT], T PLGIKT SPAGTNPLOTNTO Kot GALEC TOPAUETPOVG
ToVL TpOTOL LN,

A&Earc-Khe1ona: moyvoopkia, EVIEPIKOS LKPOPLOKOGUOC, avOpmOTOUETPIKOL dEIKTEG
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Associations between gut microbiota composition and obesity status anthropometric indexes in an
adult Greek population

Mitsou E.K., Antonopoulou S., Nomikos T., Kyriacou A.
Harokopio University-Department of Nutrition and Dietetics, Athens, Greece

Aim: Obesity has evolved into a global epidemic, with alarming prevalence in our country among other
regions. Nowadays, cumulative data propose the role of gut microbiota as a novel environmental factor
that may be associated with obesity and related co-morbidities. The present study aimed to compare, in
our geographical region, the gut microbiota profile of adult subjects according to Body Mass Index (BMI)
categorization and to further elucidate possible associations between gut ecology features and
anthropometric indexes of obesity status [body weight, BMI, Waist Circumference (WC), Waist to Hip
ratio (WHR), % body fat, visceral fat rating]. Methods: Adult participants (N=152) underwent
anthropometric, dietary, physical activity and lifestyle evaluation and were subjected to faecal sampling.
Gut microbiota was determined by quantitative polymerase chain reaction (qPCR) and plate count
techniques, while stool pH was also measured. Results: Obese subjects were characterized by higher
levels of Candida glabrata compared to overweight (p=0.019) and normal-weight (p=0.056) subjects, and
by a more restrictive isolation frequency of Rhodotorula-like yeasts compared to normal-weight
individuals (17.5% vs. 41.2%, p=0.024). Detection frequency of methanogens was lower in obese
(65.0%) compared to overweight (88.2%, p=0.003) and normal-weight subjects (82.4%, p=0.094).
Regression analysis revealed positive associations of Lactobacillus reuteri levels with all tested indexes
of obesity status (p<0.05) after controlling for variable factors (e.g. sex, age, energy intake,
MedDietScore, total physical activity and smoking habits). Levels of Bacteroides spp. associated
positively and Bifidobacteria-to-Escherichia coli ratio associated negatively with both WC and WHR
indexes, while positive connections of visceral fat rating with Bacteroidetes and Bacteroides spp. and a
negative association with stool pH were also observed. Further connections of obesity status indexes with
low levels of methanogens and detection rate of Rhodotorula-like yeasts were also indicated. Conclusion:
Our data indicated intriguing connections between obesity status indexes and gut microbiota profile. The
role of gut microbiota in obesity could be further elucidated by accounting for variable factors regarding
dietary, physical activity and lifestyle parameters.

Keywords: obesity, gut microbiota, anthropometric indexes
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Enidpaocn Tng KoTOVAA®ONG YLO0VPTIOV EUTAOVTIGHEVOL HE PlodpaoTiKG Amoedr] oo
TOPATPOIOVTE EAULOVPYIOS OE YOUPUKTNPIGTIKA TOV EVTEPIKOV MIKPOPLOKOGHOV EVMK®V
g0ehovtav

Mtoov E.K.}, Zageipomovrov K.b, Tavvakovia M.Y, Avtovomovlov X.l, Movvtiovpng K.2,
Kvpuaxo? A.l

YXopoxoreio MMavemoriuio, AOiva, EM.édo

I'ewmoviké Iovemariio AOnvirv, ABhva, EAldda

Ykomog: H diepeuvnon tov emdpdoemv g Katavahmong evog vId PeEAETN) AELTOLPYIKOD TPOPILLOV
(Y1000pTL eUTAOVTIGUEVO HE BlodpaoTIKA AMTOEWN amd TOPATPOIOVTO, EANOVPYING) GTN GVGTUOT] Kol
T petafolikny Aertovpyio. TOL  EVIEPIKOD  LKPOPLOKOCHOV (QOIVOUEVIKA VYOV  €0eAoVTOV.
MeBodoroyia: Davopevikd vytelg, evidikeg eBelovtég (N=54) Kataveundnkov TuyaoTOMUEVA GTIG
TPEIS opadeg TG peAétng (opddo pUn KATovIA®MONS YovpTIon, OpAde XOPNYNoNS aTAoD YloovpTiov,
OUadO YOPNYNONG EUTAOVTIGUEVOD Y100VPTION). Aglypota KOmpavev eAeincav oty apyn Kot 6To
téhog TG mopépPaons (8 efdopddec) pe oKomd TOV TPOGIOPICUO YOPOKTINPLOTIKMY TOV KEVOCEMV
(pH, &npod Papog), TV TOGOTIKOMOINGT EMAEYUEVOV KPOOPYOVICUMV HE poplokn peBodoroyio
(Firmicutes, Bacteroidetes, Bifidobacterium spp., oudédo Lactobacillus, opdado Clostridium
perfringens), kabam¢ kat Tov Tpocdiopioud Mmapav o&éwv Bpayeiog aldcov (Short Chain Fatty Acids,
SCFAs). EmmAéov, a&lohoynnke o Babuog avoynig Tov YaoTpeEVIEPIKOD GUGTNUATOG TOV £0glovTdV
OTO EUMAOVTIGUEVO TPOQUO WHECH TNG CULUTANPWOONG 3 ENTONUEPMOV TUEPOAOYIOV KOUTOYPUPNS
YOOTPEVIEPIKOV CUUTTOUATOV Kotd T Owdpkela g mapéuPfoong. Amotedéoparto: Metd v
olokAnpwon g Tapéupaocns, LETaED TV opddmv moapatnpndnkav yapunidtepa enineda Firmicutes
GT0 AmAO Y1I0oVPTL GUYKPLTIKG LE TO eUTAOVTIGHEVO (P=0.048), ympic dAkn onuovtikn dapopomtoinon.
H ovykpion tov apylk®v Kol TEAMKOV UETPNCEOV €viOg NG kéBe ouddag vrédeie, Katdmy
KOVOVIKOTOINGNG MG TTPOC TO VA0, TNV NAKia kot tov Agiktm Malag Touatog (AME) (i) otnv oudda
MG YN KOTAVAA®MOTG YLOHOLPTION, CNUOVTIKY] HEIOT TNG HOPLOKNG avoroyiag Tov GAA®V ATop®Ov
oféwv (p =0.027), (ii) omv opdda tov amAoD ylOLPTIOD, cNUAVTIKY avénon g ouddag Twv
Aaktopaxidov (p =0.017) kot g opddag C.perfringens (p =0.039) kat, téhog, (iii) otnv opdda Tov
EUTAOVTICUEVOD  YLOLOVPTLOL, onuavtiky avénon tov emmédwv  Firmicutes (p=0.049)
Bifidobacterium spp. (p=0.020) kot ¢ opddag C. perfringens (p=0.007), kabdg kot téon yio avénon
TOV apyIkng avaroyiag tov 0&ukod o&éoc (P=0.091) kot peimon ¢ avaroyiog tov fovtupikod 0&Eog
(p=0.050) otig kevwoelg Tov ebehovidv, ympig GAAeg onuavtikég aAlayés otig vmd e€ftaonm
TOPOUETPOVG EVIOC TNG OLYKEKPEVNG opddag. H xotaviimon Tov gUTAOLTICUEVOL TPOPILOV
oLVOdEDTNKE amd TAGM Yo aENGT TNE £VINGNG TOV YUOTPEVIEPIKOV CUUTTOUITOV TOV 0EAOVTOV,
YOPIC OUMG VO, OVEPYETOL GE OVNOLYNTIKA emtimeda. Xvumepdopota: Tuydv TAPUTNPOVUEVEG
EMOPACELS TOV VIO PEAETT) AELTOVPYIKOL TPOPILOL GTN Puctoloyia Tov Egviot oyetilovtal mBovov
Kol ME TIC OlPOPOTOMNGEL OTN OLOTOCT Kol TN  UETAPOMKN  AELTovpyio, TOV  EVIEPIKOV
pKpoPoKoGLov.

A&Earc-KAetda: y1000pTl, Brodpoactikd Amoedn], evieptkog pikpopioxocuog, SCFAS
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Effect of the daily consumption of a yogurt enriched in biologically active lipids from olive mill
wastes in gut microbiota parameters of adult volunteers

Mitsou E.K.}, Zafiropoulou K.}, Yannakoulia M.}, Antonopoulou S.!, Mountzouris K.C.2
Kyriacou A

'Harokopio University, Athens, Greece

2Agricultural University of Athens, Athens, Greece

Aim: To investigate the effect of the daily consumption of a potential functional food (yogurt enriched
in biologically active lipids from olive mill wastes) in gut microbiota parameters of apparently
healthy, adult volunteers. Methods: Apparently healthy adult subjects (N=54) were randomly
assigned into three different intervention groups (a control group that consumed a plain yogurt every
two weeks, a group that consumed a plain yogurt on a daily basis and the group that consume the same
yogurt on a daily basis but enriched with biologically active lipids). Faecal samples were collected at
the beginning and the end (8 weeks) of dietary intervention and parameters such as stool pH and
moisture content, gut microbiota analysis (QPCR-based quantification; Firmicutes, Bacteroidetes,
Bifidobacterium spp., Lactobacillus group, Clostridium perfringens group) and faecal short chain fatty
acids (SCFAs) characteristics were determined. Gastrointestinal symptomatology was also recorded
for three 7-d periods during the intervention in order to evaluate the subjects’ tolerance to functional
food consumption. Results: Overall, plain yogurt group was characterised by lower Firmicutes levels
compared to the enriched yogurt group (p=0.048) at the end of intervention, with no further significant
differentiation among groups. Group-specific analysis after adjustment for sex, age and Body Mass
Index (BMI) revealed (i) a significant decrease in molar ratio of other SCFAs in control group, (ii) a
significant increase in bacterial levels of lactobacilli (p=0.017) and C. perfringens group (p=0.039) in
plain yogurt group and (iii) a significant increase in levels of Firmicutes (p=0.049), Bifidobacterium
spp. (p=0.020) and C. perfringens group (p=0.007) in the enriched yogurt group at the end of
intervention compared to baseline. A trend for elevated molar ratio of acetate (p=0.091) and decreased
ratio of butyrate (p=0.050) after 8-wk consumption of enriched yogurt was also indicated. An
elevated, though mild, gastrointestinal symptomatology was observed after consumption of enriched
yogurt, with no severe gastrointestinal side effects. Conclusions: Potential effects of enriched yogurt
in host physiology may be related to changes in compositional and metabolic features of human gut
microbiota.

Key words: yogurt, biologically active lipids, gut microbiota, SCFAs
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Merétn g mBoviig mpefrotikig dpdaong povitoprdv kor pokniiov tov edov Pleurotus
ostreatus ko Ganoderma lucidum etov gvrepiko pikpofLokoopo Tov avlp®OTOV

Mrtoov E.K.!, K@teov M.}, Todrnatov A.l, Marcod M.!, Kovtpdrewog I'.2, ZepPaxng I'.1.2,
Movvtovpng K.2, Kvprakoo A.

YXopoxoreio Mavemoriuio, AOiva, EM.édo

I'ewmoviké Iovemoriuo AOnvdrv, AOhva, EAAdda

Ykomog: H diepedvnon tov mbavod poAov Bacidiopvk)Tev Kot TV BlodpaoTiKOV GUGTUTIKMOV TOVG
G711 GVGTAGT TOL EVIEPIKOV HKPOPLOKOGLOV

Mef@odoroyio: To povitdpla kot To pokRie otedeymv Tov eWdmv Pleurotus ostreatus (IK 1123) kot
Ganoderma lucidum (LGAM 9720) (2% «.p.), mpoepyOuevev omd OSl0POPETIKA VITOCTPOUNTO
KOAMEPYELWNG (TapompoidvTa eAaovpyias-ehatoKopiag, Gyvpo oitnpov, Tplovidle o&ldg) Kabdg Kot
TOV eKYLMoUATOV YAVKavay toug (1% «.B.), aoloyndnkav g mpog v mpePloTikn Tovg dpdom
Baoel poviédov in vitro (Opumong oe oTaTikEG KOAMEPYEIES €1 TPUTAODV pe N yxpnion euforiov
KOMPAvVmV VY10V, evidikov gbeloviov (20% «.0.). To mpefrotikd wovrivn ypnoomombnke g
BetcOg pdpTupac, evd KoAAEpyewn ywpig mpocsOnkn vrooTpdpatog aSlomomdnke ®g apvnTiKOg
pdptopag. Astypoto tov KoArlepyelimv Aoufavovtal otovg ypdvovg Oh kot 24h, mpokeévon va
Tpoaypatomoinfovy  WIKPOPLOAOYIKEC  aVOADCELS — [TOGOTIKOS — TPOGOIOPIGUOG  EMAEYUEVOV
pikpoopyavicpdv pe qPCR, mpocdopiopdg Mmapdv o&éwv Ppayeiog alvcov (Short Chain Fatty
Acids, SCFAs)] kot va vmohoyiotovv ot zmpeflotikoi deikteg (24h), evd 100 vEepkeipevo TV
KaAMEPYEIDV a&loloynOnKay ®¢ Tpog T KVTTapoToEIKOTNTA TOVE ge IN Vitro povtélo Tpocopoimong
Tov gvtepkov emBnAiov (Caco-2 kvtrapiky| oelpd). Amoteréopata: Zovoyilovtag To amoTeAEGLOTA
™G in vitro {Opwong mpokvmtel 0Tt Ta pavitdpia tov P. ostreatus IK1123 6to kAacikod vwdoTpmpa, To
poknito tov G. lucidum LGAM 9720 kot 10 ekyOAMoUd Tov 6€ KAUGIKO VIOGTPOUO TOPOVGIocaY
OeTikd TpeProTikd deikTn evd giyav avTioTOYN ETIOPOOT GTOVG EVIEPIKOVG TANOVGLOVG UE EKEIV TNG
WOLAivG. Ztnv apyf g in Vvitro {Opwong (Oh) dwmotddnkav yauniéc ocvykevipmoelg SCFAs og
o\ ta Vo g€étaom vrooTpdpota (2-3pumol/ml kaAlépyelag), enineda mov aLENONKAV CNUOVTIKG
UEeTA To TEPOC TN Copmong (24h), vepPaivovtag onuavtikd (p<0.05) ta tehikd eminedo SCFAS otov
apVNTIKO HAPTLPE KOL TPOGOUOLALOVIOG OTN TAEWYNPIO TOV TEPITTOCEMY TIC TOPUTPOVUEVEG
ovykevipmoelg SCFAS otov Oetikd pdprtopa. Qg mpog ™ Puwoyotto tov kuttdpov Caco-2,
mapotnpionke Oetikn emidpacn TG WWOLAIVIG KOl TOV KOUPTOPOPLOV Kol T®V dV0 GTEAEYMDV GTO
KAoowkd vmootpope. Avtifeta, peiddnke n ProodtTo TOV ETONAMOKOV KOTTAP®V UETA TNV
enidpoon pe to ekydMopa omd ta povitdpre tov G. lucidum LGAM 9720 oto gumlovtiopévo pe
amdpinto eharotpiPeion vmdéoTpopa. Xvumepaopore: To in Vitro dedopévo mpoteivovy mbovi
npePlotikn Opdon TV vad €€Taom HOvVITOPLOV, HOKNAM®V Kol EKYLMOUATOV GTOV EVIEPIKO
piKpoflokocspo tov ovlpadmov, 1 omoia e£opTATOL OMO TIC KOAAEPYNTIKEG TAPAUETPOVS KOTE TN
SL0d1KaGi0 TOPAY®YNC TOVG.

Ag€arc-khedua: Pleurotus ostreatus, Ganoderma lucidum, tpepiotiky dpdomn, SCFAS
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Potential prebiotic effect of mushrooms and mycelia of Pleurotus ostreatus and Ganoderma
lucidum strains on human gut microbiota

Mitsou E.K.!, Kotsou M.!, Tsapatou A.!, Patsou M.!, Koutrotsios G.2, Zervakis G.I ?,
Mountzouris K.C.2, Kyriacou, A.!

'Harokopio University-Department of Nutrition and Dietetics, Athens, Greece

2Agricultural University of Athens, Athens, Greece

Aim: To investigate the effects of Basidiomycetes and their bioactive compounds in compositional
and metabolic parameters of gut microbiota and to evaluate their safety and potential prebiotic effect.
Materials-Methods: Pleurotus ostreatus IK 1123 and Ganoderma lucidum LGAM 9720 lyophilized
mushrooms and mycelia, cultured both in different substrates (olive mill waste products, wheat straw,
beech sawdust, 2% w/v), so as their B-glucan extracts (1% wi/v), were evaluated in triplicate for their
potential prebiotic effect based on an in vitro batch-culture fermentation model, using faecal inoculum
(20% v/v) from healthy adults. Positive (inulin) and negative (no substrate) controls were also
included. Gut microbiota parameters analysis [gPCR-based quantification of selected bacteria,
measurement of Short chain Fatty Acids (SCFAs) ] were performed at baseline (Oh) and after 24h of
fermentation, 24h-prebiotic indexes were calculated, while supernatants from fermentation were
evaluated for their in vitro cytotoxic effects based on a Caco-2 cells monolayer model. Results: In
vitro fermentation models positively highlighted the following treatments, based on gut bacterial
enumeration: P. ostreatus IK 1123 mushroom on standard culture medium, G. lucidum LGAM 9720
mycellium and its extract on standard culture medium. Though at baseline (Oh) total concentration of
SCFAs was quite low (approximately 2-3 pmol/ml culture) in all cases, at the end of fermentation
(24h) all substrates were characterised by significantly greater SCFAs concentration (p<0.05)
compared to negative control, with the vast majority resembling the SCFAs levels observed in positive
control. The viability of Caco-2 cells was increased after treatment with inulin and the two
mushrooms cultured on classic substrates, while it was decreased after treatment with extract form G.
lucidum LGAM 9720 mushroom cultured on classic substrate enriched with olive oil mill waste.
Conclusions: In vitro data highlighted the potential prebiotic effect of tested mushrooms, mycelia and
their extracts on human gut microbiota. Prebiotic properties of these fungi probably depend on culture
parameters.

Keywords: Pleurotus ostreatus, Ganoderma lucidum, prebiotic effect, SCFAs
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Enidpacn Tov o10QopeTik®v ouvOnk®v ofivieng g aipung oty e£EMEN TG TOUKIAOTITOS TOV
Copov katd Ty avd6ppnTy LOp®on ™S PUEIKNG pavpng eMag towkihiog «Kaiapmvy.

Mnovaroov X1, MapapvOidg X.2, Huémoviog B.Y, Nuydg I'.-L.E.! kau Iavéyov E.Z.1
YEpyactipio  Mixpofroroyioc kor Bioteyvoloyioc Tpopiuwv, Tuiuo Emotiune Tpopiuwv o
Mozpoginc tovg AvBpamov, ['ewmovikd Tovemoriuo AOnvav, Iepa Odog 75, AOyva, Elrado, GR-
11855

Epyactipio TTowotikot EXéyyov xar Yyiewvic Tpogiuwv, Tuiue Emotiunc Tpopiuwy xar Aiatpopic
tov¢ AvBpwmov, 'ewmoviko ovemotiuio AOyvav, lepc Odog 75, AGnva, EALldda, GR-11855

YKomog g epyociag elvar 1 afodoynon g e&EMéng g moKoTNTOC TV (UU®V KOTA TNV
avBopunt Ouwon euotking pavpng eadg mokihog «KoAapumvy HETA amd SlopOPETIKEG GUVONKEC
o&iviong g pnTpikng dAung. Xvykekpéva, peretnnkay ovo meputmoelg o&iviong pe (a) 0,5% (o/o0)
&Vt kot (B) 1%o (0/0) yoraktikd 00 o chykpion pe {opmon ympic o&iviorn mov ypnoiLoTotOnKe ¢
péptopac. Kotd m dudpkela tov 187 nuepdv g (Oumong, mpoyuatorodnkay [kpoPloAoyikég
avaAdoelg Yo TNV arapifunon tov minbuvopod Tev o&uyolakTikdv Baknpiov, Tov Jopdv Kol Tov
gviepoPaktnpiov, evd mapdiinia petpnnke n petafoin g tiung tov pH kot g o&vnTag oty
éaun. H moucddtto tov Qoudv oe eninedo idovg ektiundnke kotd vy 4, 34", 907, 140" kon 187"
nuépa g hpmonc. Mepovopéveg amoikieg emhéydnkoy Toyaio omd KatdAANAo Opentikd vIdGTPOLL
yw tavtonoinon. ‘Eva ocbvolo 274 amopovdcewv tovtomol|dnke o€ eminedo OTEAEXOVG LE
yovidiopotikn amotdnmon pe rep-PCR pe ypion tov exkivnt) (GTG)s. Ta mpopid mov mposkvyay,
avoAvOnKay pe ypnon tov Aoyicukov makétov BioNumerics. O yapaktnpiopudg tTov amopovOeEDY
tov {opdv og eninedo eidovg mpayparomomOnke pe aAiniovyion g meproyng DI/D2 tov yovidiov
tov pocopkov 26S rRNA. Ot aiiniovyieg tavtonomdnkav pe yprion Pacng dedopévav opoldtnTag
Tov Aoylopikod BLAST ot ocvAloyn GENBANK. Ot petaforéc otnv tyun tov pH kot g o&vtntog
NTOV TUTIKEG Y10 TNV CLYKEKPIUEVT TOIKIALL eAl4g Ko KopudvOnkov og 4,2 kot 0,4% oavtictolyo oto
téhog G Lopwong. Ta aroteléopata tng aAANA0HYIONG KOl TAVTOTOINONG TOV ATOUOVAGEWDY E0E1EAV
otL otV apyn ¢ {Oumong to €100¢ OV eMKPATEL TOGO GTO UAPTLPO OG0 Kal oty o&ivion pe oL
givan to Aureobasidium pullulans, evéd oty oivion pe yoiaktikd o&d emikpatei to €idog Candida
naeodendra. e 6AOVC TOVG XEWPIOHOVG, Yo TO XPOVIKO dtdotnua ueto&d g 34" ko 140™ nuépac,
kuptapynoav ta sidnCandida boidinii, Candida molendinolei kot Saccharomyces cerevisiae pe
SQOPEC GTO TOGOGTO OTOUOVOOTNG UETAED TOV YEPIGUDV Yo TO SIAPOPETIKA YPOVIKG, onpeio TG
Oopwong. Xto téhog g Lopwong, o €idn mov kupdpynoav frav Candida boidinii kouw Candida
molendinolei, pe to €idog Pichia manshurica va akoAovbel ko oTovg 600 XEpiopong o&iviong kat v
Pichia membranifaciens oto paptupa.
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Effect of different acidification treatments on the evolution of yeast biota of “Kalamata” natural
black table olives during spontaneous fermentation.

Bonatsou S.!, Paramithiotis S.2, Iliopoulos V.1, Nychas G.-J.E.! and Panagou E.Z.!

L aboratory of Microbiology and Biotechnology of Foods, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, Athens, Greece, GR-11855

’Laboratory of Food Quality Control and Hygiene, Department of Food Science and Human Nutrition,
Agricultural University of Athens, lera Odos 75, Athens, Greece, GR-11855

The aim of the present study was to assess the evolution of yeast consortia during the spontaneous
fermentation of natural black Kalamata olives subjected to different initial acidification treatments,
namely (i) 0.5% (v/v) vinegar, and (ii) 1%o (v/v) lactic acid, compared to control fermentation where
no acidification was undertaken. Microbiological analyses were performed for the enumeration of the
population of LAB, yeasts, and Enterobacteriaceae together with physicochemical analyses (pH,
acidity) for an overall period of 187 days. Yeast species diversity was evaluated at days 4, 34, 90, 140,
and 187. Single colonies from appropriate growth medium were randomly isolated for further
identification. A total of 274 yeast isolates were characterized at sub-species level by rep-PCR
genomic fingerprinting with the oligo-nucleotide primer (GTG)s. The resulting fingerprints were
analyzed using the BioNumerics software package. The characterization of yeasts’ isolates at species
level was performed by sequencing of the DI/D2 domain of 26S rRNA gene. The obtained sequences
were identified by a database similarity search using the BLAST software in the GENBANK
collection. The changes in pH and acidity were typical for this kind of processing with average values
at ca. 4.2 for pH and 0.4% for acidity in the end of fermentation. Results obtained from the sequencing
showed that the dominant species at the beginning of the fermentation were Aureobasidium pullulans
for the control and the vinegar acidification, as well as Candida naeodendra for the lactic acid
treatment. In all treatments the dominant species for the period between 34 and 140 days were
Candida boidinii, Candida molendinolei and Saccharomyces cerevisiae with differences on the
percentage of the isolations between the treatments during the days of the fermentation. In the end of
fermentation for all the treatments, the species that dominated were Candida boidinii and Candida
molendinolei followed by Pichia manshurica for lactic acid and vinegar treatment and Pichia
membranifaciens for the control.
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Enidpoon oopmtikic mpocoppoyng ot Oovdtoon tov Salmonella spp. oe mpoidvia tHmOL
brioche

NdGov Egl, Moxapitn . , KareTavakov Al , ZKavoaung .l

1Epya0m’pzo THowotikod EAéyyov xau Yyieivig Tpogiuwv, I'ewmoviko Iovemotiuio AOnvav, AGpvo,
EJlada

H evepydmrta vepol (aw) amotelel uokd eumddio yio v avamtoén tov Bokmpiov 6t Tpoiovia
gvolaueong vypaoiog (aw=0.65-0.90). O Salmonella spp. sivar wavog va. emPudoet oe mepifdilov
pe yopmA aw. Ta mpoidvta aptomotiag, Omwg Tor mpoidvta brioche éyovv aw=0.85, avdloya pe
™V aw g yéuong kat to Babud ynoipatog kar evogxopévmg va dOvavtal vo vrootnpifovv my
emPioon tov Taboydvov.

YKOTOG TNG TOPOVCOG MEAETNG NMTOV 1 TEPLYPOEN, TNG KWNTIKNG OTEVEPYOTOINGONG OCUMTIKA
npooappocpévev 1 un Salmonella spp. og o)) tedikd mpoidvra tomov brioche yepiotd pe kpépa kot ) o’
VAEG - KPEUA YELOTG.

Kpépeg yéong (a” vAec) mparivag (aw=0.80) kot pmiokotov (aw=0.82) kobdg kot teMkd mpoidvTa
Tomov brioche yeotd pe tig avtictoryeg kpépeg (aw=0.85), eufolidcdnkav pe 6 log CFU/g piypotog
névie oteheyov  Salmonella spp.  (Typhimurium, Agona, Reading, Enteritidis) oopwtikd
TPOCOPUOCUEVOVY N Un Kot cvvinpnnkav vd aepofieg cuvbnkeg (oe ovpocvAréktes-10g) otovg
15, 20 ko1 30°C. H 0op®TIKN TPOGUPLOYY TPAyHOTOTOOnKE 68 KPEHES UMIGKOTOV Kal TPaAivog e
aw=0.88 (tpomomompévn pe Tpocdnkm vepod), otoug 37°C vy 1h. H xatopétpnon tov maboydvov
TPOYUOTOTOOVTAY GE  TOKTA Ypovikd dSwaotiuate ypnowonoiwvrag ) uébodo thin layer agar
(n=2x2).

Téco 1 TpoTEPT OCUMTIKN TPOGOPHOYN, OG0 kol 1 Oepuokpocios GUVTAPNONG EMNPLACAV TNV
emBioon tov maboyovov otig kpépeg kar ta brioche. Melobuevng g Oeppokpociog cvvipnong
avavotav o puBudc emPioong tov Salmonella spp.. Xopoakmpiotikd, petd and 30 MuéPeg 6TOVG

15°C ka1 20°C ta enineda tov Salmonella spp. ftov émg 4.8 ko1 4.1 log CFU/g avtictorya, o€ avtidson

ue tovg 30°C, 6mov petd omd 20 nuépeg o MAOLoUOC lxe PTACEL 6 TWES YopMAdTEPES TOV Opiov
Katapétpnons. AveEaptntog Beppokpaciog covtipnons o maboydévog mopovcince mopopoo puoud
angvepyomoinong otnv kpépo kot brioche-pumokoto. Avtifétmg, omv kpépa mpakiva epeavios
ueyaAvtepn ovomto emPioong and 0tL 610 avtiotoryo brioche émov ypeidotniay 77 ko 48 pépeg

avTioTOY0, MOTE 0 TANOVGUOC VL PTAGEL GE TIES KETm Tov opiov katapétpnong otovg 200C. Téhog, 1
OGLMTIKN TPOGOPLOYT emnpéace Oetikd t0 puOUd emPi®ONE TOL WKPOOPYOVIGHOD, UE TO QAVOUEVO
vo gvieivetar oty Kpéua mpaAivo kou brioche-umokoto 6mov ot mAnbuopakég dapopés petalo

TPOGAPUOGHEVOV Kol U1 KLTTapmv éptacay toug 2 log CFU/g énerta amd 30 nuépeg otovg 20°C.

H pedétn g emidpacng g mpocapuoyng tov mafoyovov otn PeTénelto. enPpinon| tov o Tpoidovta
tomov brioche, dOvator vo cvuPdrer oty avamtoén axkpiBéctepmv pOVIEA®V  TPOPAEYNC TG
HKpoPLokng andkpiong 6€ TPOIOVTa. 0PTOTOUNG-COAPOTAACTIKNG

Keywords: Salmonella, ocpmtikn npocapuoyn, emiPinon, tpoidvia evoldueong vypaciog
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Survival of osmotically adapted and non-adapted Salmonella spp. in filled brioche like products

Nazou E.l, Makariti I.l, Kapetanakou A.l, Skandamis P.l
1
Laboratory of Food Quality and Hygiene, Agricultural University of Athens, Athens, Greece

Water activity (aw) is a main hurdle for bacterial growth in intermediate moisture foods (aW=O.65—

0.90). Nevertheless, Salmonella spp.is known to survive under low moisture conditions. Bakery
products such as cream-filled brioche products acquire a water activity of approximately 0.85,
depending on the a of the filling and the baking they receive, and hence, may support survival of the

pathogen.

The study aims to assess the survival of osmotically adapted and non-adapted Salmonella spp. in
creams and cream-filled brioche-like products.

Fillings (praline, biscuit) as well as whole brioche-like products (containing praline or biscuit
filling), provided by the manufacturer, were inoculated with approximately 6 log CFU/g of
osmotically adapted and non-adapted five-strain composite of Salmonella spp. (Typhimurium, Agona,

Reading, Enteritidis) and stored aerobically (120mL screw-capped container) at 15, 20, and 30°C.
Adaptation of Salmonella took place in creams (praline, biscuit) with a adjusted 0.88, by adding

sterile water to the original filling (aw 0.80-0.82) and incubation at 37°C for 1 h. Survival of
Salmonella was assessed at regular time intervals throughout storage using thin layer agar method
(n=2x2)

The lower the storage temperature the slower the inactivation of Salmonella spp., since the

pathogen survived (4.0-4.5 log CFU/q) after 30 days at 15OC, while at 30°C Salmonella was reduced

s h .
below the enumeration limit by the 20' day. Salmonella performed the same way in biscuit cream and
biscuit-filled brioche, while higher survival was observed in praline cream than in the praline-filled

brioche at 20°C requiring 77 and 48 days respectively to reach enumeration limit. Adaptation of
Salmonella resulted in higher survival rates compared to non-adapted cells, phenomenon more evident
in praline cream and biscuit-filled brioche (reaching population differences up to 2 log CFU/qg).

Assessing the effect of previous adaptation of Salmonella spp. on its subsequent survival in
brioche-like products and creams would contribute in development of more accurate predictive models
regarding the behavior of the pathogen in bakery-confectionary products.

Keywords: Salmonella, osmotic adaptation, survival, intermediate moisture foods
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XopoxTnpiopog TG EVIEPIKNG MIKPOYAMPIOUS KUl TOV TPOBLOTIKAV 1O10THTOV TG GTO TEMTTIKO
60GTIN TOV E6MIHOV YEPTaiov colykaprov Cornu aspersum maxima

Nr1ovokov E.L, Indvvov A.l, Zraikov A.2, Tdykov M.!
YTouéoc Feverixiic, Avamroéne kou Mopiaxic Bioloyiog, Turjpa Bioloyiog, A.I1.6.
2Touéac Zwoloyiag, Turuo Broloyiag, A.11.0.

H evtepun pikpoyrmpida €xel oavadeybei 611 copPdiiel otn doTnpnon Tng OUodcTUCNG Kol
GUUUETEYEL KOl OE GAAEG Agrtovpyieg kot maboyéveleg ota avatepa ONAaoTIKA, 0Tmg 1 pdbnon, M
moyvoopkio kot 1 avdrtvén avtodvocwv voonudtov. To yeyovdc avtd Béter Tov eviepkod
UIKPOPLOKOG O TOGO MG PEGO KOADTEPTG avATTLENG 0G0 Kot G BepamenTikd 6TdY0 68 (D EKTPOPNS.
H tpomomoinom tng oVGTOCNG TNG EVIEPIKNG LKPOYA®PIdaC e TN xopnynon mpofrotikmv, {oviavav
LIKPOOPYOVICUAV oL OTav Xopnyndodv ce KatdAANAeg TOcOHTNTEG TPOAYOLV TNV VYEID TOL EEVIOTY,
amoterel otpartnywkn Oepameiog ko Pertiopévig mapayoyns. Qot060, VEApPYEL TEPLOPIGUEVN
TANPOEOPID Y0 TO POAO TNG EVIEPIKNG UIKPOYA®PIdOC otV avamTuén-vyeion GAA®V EKTPEPOUEVOV
€OV KoTOTEPOV (OoV. Xkomdg g mapovoag epyaciog eivor m diepedvnon t@v TPoPloTIK®V
WO0TNTOV KOl TOV OUOIOGTATIKOV UNYOVICU®OV TNG EVIEPIKNG HKpoyAmpidag Tov Cornu aspersum
maxima, Tov KuploTepov EKTPEPOUEVOL €160V caAlykaplov otnv EALGSa.

Amnopovadnkav 40 otedéyn yoraktoPaktnpiov and Tov eviepikd PAEVVOYOVO Kol 8 GTeAEYM amod
T yooTpikn PAévva Tov calrykaplov (extpogeio DomaineVolvi, ®socalovikn). Ilpokepévon va
dwmotobel N wovoTNTO, TOLVG VO SLEPYOVTOL OO TOV YUOTPEVIEPIKOD GOANVE TOV GOALYKOPLDV,
TPOUYUOTOTOOMNKE TOLOTIKOC EAEYYOG TNG AVATTLENG TOVG TOPOVGIC TNG YOOTPIKNG Kot eEMTEPIKNG
BAévvac, tov yaotpikdv ekkpicewv Kot Tov 6Etvov pH. AlepevviOnkav To yOpOKTNPIGTIKG TNG
KUTTOPIKNG EMPAVELNS (EmMPAVELOKT] VOPOPOPic, KOVOTNTO CVTOGVCCOUATMOCNG KOl GYNUATIGLOD
Brodpeviov) mwov oyetiCovral pe T dSVVATOTNTO ATOIKICUOD TOV EVIEPIKOD GOANVO KoL TNV GGKNGT TNG
EVEPYETIKNG TOVG Opdong. EmdéyOnkov 12 otedéyn to omoia yopnyndnkav cto aipdkotlo Tmv
GOAYKOPIDV KOl TPOGOIOPIGTIKE 1 IKAVOTNTA TOVG VO 0LEAVOLY T1 YTUEIOTAKTIKT KOl POYOKVTTOPIKY|
TKOVOTNTO TOV KVTTAPOV TNG OUOAELPOV. Ta oTeAéyn mov omopovadnKay and Tov EVIEPIKO GOANVA
Kal T yaotpikn PAEvva, emonuavOnkav pe tig eBopilovceg YpmOTIKES Kal, yopnynonkav uécm tng
tpoong Y 10 nuépeg. ITlpoodiopiotnie n KOVOTNTA TPOCKOAANONG UE TAPOTIPNOT OE TOUES TOV
TMEMTIKOD COANVO LE TN YXPNOT GLVESTWOKNG pkpookomiog. [lapatnpnOnke ewdikevon g mpog ta
ONUEID TPOOKOAANGNC KOTG WHNKOG TOL YOOTPEVIEPIKOD GOANvA. To Pakmmplokd oTeAéyn
tovtoromOnkav og Lactobacillus plantarum pe t xprion tov 16S RNA.

H xotoavonon tov adAniemdpdoemv pHetald Tov ELPUTOV UNYOVIGU®V GULVAG KoL TNG EVIEPIKNG
pikpoyropidog mopéyel ™ Pdon yio v opboroyikn ypnon TV TPOPROTIKOV GTNV TPOANYN Kot
Oepaneio TV LOAGUOTIKGOV 0.GOEVELDY TOV TANTTOVY TOV TOUEN TNG GOALYKOPOTPOPIOG.
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Characterization of the gut microflora and its probiotic properties in the gastrointestinal tract of
the edible land snail Cornu aspersum maxima

Dushku E. !, loannou A.}, Staikou A.2, Yiangou M.}
L Department of Genetics, Development and Molecular Biology, School of Biology, A.U.Th.
2 Department of Zoology, School of Biology, A.U.Th.

Gut microflora participates in maintaining homeostasis as well as in other functions and diseases in
mammals, such as learning and obesity. Probiotics, are live microorganisms that after their
administration in adequate amounts promote the health of the host and are increasingly used in
commercial animal production operations to advantageously alter gastrointestinal flora, thereby
improving animal health and productivity. The major outcomes from using probiotics (feed additive)
in animal feeding include improvement in growth, reduction in mortality and improvement in feed
conversion efficiency. However, there is little information concerning the application of probiotics in
invertebrate farm animal feeding. The purpose of this study is to investigate the probiotic properties
and homeostatic mechanisms of the intestinal microflora of the edible and widely farmed land snail
Cornu aspersum maxima.

Forty (40) strains of lactic acid bacteria were isolated from the intestinal tract and eight (8)
strains from gastric mucus of the snail. Gastric maintenance of the bacteria in the intestinal tract was
evaluated by determining their capacity to tolerate the presence of gastric and external mucus, gastric
secretions and low pH, as well as exhibiting certain cell surface features such as biofilm,
autoaggregation, and hydrophobicity. Twelve (12) strains were selected and injected in the hemocoel
of snails in order to determine their capacity to enhance the chemotactic and phagocytic ability of
hemolymph cells. The bacteria, isolated from the intestinal tract and the gastric mucus, were labeled
with fluorescent dyes and were administered through the food for 10 days. Their ability to adhere to
gastrointestinal epithelial cells was observed in sections of the digestive tract using confocal
microscopy. Certain adhesion specificity was observed as far as the adhesion spots along the
gastrointestinal tract were observed. The bacterial isolates were identified as Lactobacillus plantarum,
using 16S RNA.

The application of probiotics provides a potential alternative strategy to enhance snail’s
growth and prevent infectious diseases that affect the heliciculture sector.
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Mehétn ™G £KQPACG TAAVTOPLOIVOV KOTA T1) d1dpkero eheyyopevng Lopmong piidv Tov utov
Raphanus sativus etovg 20 ko 30 °C.

Mapdain E.L, MapapoOidrmg .2, Maradérin M.%, Matapdykag M.L, Apocvog E.

YEpyactipio Howotixod Eléyyov kor Yyiervic Tpogiuwv, Tujue Emotiune Tpopiuwmv kai Aiatpopic
700 Avlpwmov, ['ewmoviko Hoavemotiuio ABnvav, lepd Odog 75, 118 55, AGnva.

2Tusjua Teyvoloyiag Tpopiuwvy, Teyvoloyixé Exmaidevtié Tdpvua Ielomovvijoon, 24 100 Kadoudae.

2KOTOG TNG TapovGOG EPYNciag NTav N Tapakorlovdnon g ereyyouevng (hpmong piiov Tov euTov
Raphanus sativus og diun, otovg 20 kot 30 °C, ypnoWOmOIOVTOS G KOAMEPYELD EKKIVITH TO
yoroxtikd PBaktipro Lactobacillus plantarum, xabmg kot 1 perétn g ékepaocng yovidiov Tov
K®O1KoTo100V TNV cvvheon TAavVTOPIoIV®Y 0o To v Ady® Paktipro. Ot BorPoi Eemivbray pe vepod
Bpoong, tepayiotnkav, tomobetnOnkav oe ddlvpa dipng (5% NaCl) kot evopBaipictkav pe to
yadaktikd Boktipro Lb. plantarum LQC 740. Axolovfnoe {Oumon otovg 20 kot 30 °C kotd T
SlIpKELD TNG OTOI0G aVA TOKTG YPOVIKA OlaoThHate Ywvotay pétpnorn tov PH kot g olkng
oyKopeTpoOuevng o&EVTNTOG, KaODG Kol Katapétpnor Tov TANBuopod TG OMKNG HEGOPIANG
pikpoyropidag, yohoktikdv Paxtmpiov, {VUOV/PUKATOV, EVIEPOKOKK®V, £viEpOPakInpiov Kot
yevdopovadev. H mapakorovbnon tov Lb. plantarum LQC 740 katd ) Sibpkewa g Copwong
npayportorombnke pe rep-PCR. H éxppaon tov yovidiov pInD, pInE/F, pInG, pInl xat pInN mov
K®dkomolovv TNV cuvbeon mlaviapiovav peretnOnke pe RT-gPCR. Qg pdptupog ypnotponomdnke
KOAMEPYELD TOV EKKIVIITH 6€ LYPO Bpentikd vrdotpope. MRS petd and endoon otig idieg cuvOnkeg
ue avtég ¢ Copmone. Kai otig 800 Bepuokpacieg, o exkvntig Lb. plantarum LQC 740 emkpdrnoe
and v apyn g COpoone. Ta ta yovidia pInG kot pInD mapampndnke o pvduion avénong
(upregulation) auéomg petd tov evoeboiiopnd otovg 30 °C. Koatd ) didpkela Thg TpmdTNG NUEPOG
Ooumwong mapatnpndnke pvbuion usiwong (downregulation) tov pinl, pInE/F kot pInG yovidiov kot
v dékatn nuépa pia pHduion avénong tov pING yovidiov. v mepintwon ¢ {dumong otovg 20
°C, mapatnprinke pvduion peiwong toco yio ta yovidio pINE/F ko pInG katd v mpdt kot devtepn
nuépa Lumong, 660 kat yio o yovidio pinl, pévo dumg katd t dedtepn nuépa Loumong.
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Plantaricins expression during controlled fermentation of Raphanus sativus roots at 20 and 30 °C

Pardali E.X, Paramithiotis S.%, Papadelli M.2, Mataragas M.}, Drosinos E.H.}

YLaboratory of Food Quality Control and Hygiene, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, 118 55 Athens, Greece.

’Department of Food Technology, Technological Educational Institute of Peloponnese, 24 100
Kalamata, Greece.

The aim of the present study was to assess plantaricins expression during controlled fermentation of
Raphanus sativus roots at 20 and 30 °C. For that purpose, radish roots were thoroughly washed with
tap water, cut in half, submerged in brine solution (5% NacCl) inoculated with Lactobacillus plantarum
strain LQC 740 and placed at 20 and 30 °C for fermentation to occur. Fermentation was monitored by
measuring pH and total titratable acidity (TTA) values as well as by quantitative assessment of the
total aerobic mesophilic microbiota, lactic acid bacteria, yeasts/molds, enterococci,
Enterobacteriaceae and pseudomonads. Monitoring of the Lb. plantarum strain LQC 740 dynamics
during fermentation was performed by rep-PCR. The relative transcription of the plantaricin genes
pInD, pInE/F, pInG, pInl and pInN was assessed by RT-gPCR throughout fermentation using growth in
MRS broth under identical conditions as control. In both temperatures, Lb. plantarum strain LQC 740
dominated the fermentation from the beginning. Enterococci population increased and formed a
secondary microbiota while pseudomonads, Enterobacteriaceae and yeasts/molds populations were
below enumeration limit already before the middle of fermentation. An upregulation of pInG and pInD
was observed upon inoculation at 30 °C. Downregulation of pinl, pInE/F and pInG during the first day
and upregulation of pInG during the 10" day were observed. Regarding the fermentation at 20 °C,
downregulation of pInE/F and pInG during the first and second days of fermentation as well as plinl
only during the second day of fermentation took place.
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Mikpoproloyiki] KOTAGTOOY TEMK®OV TPOIOVTOV Kipud mpogpyopeva and AOnvaikny Propnyavia
enelepyuciog KPENTOG

Haviriong A.E., Xovopoorfpov O., Porédn A., llavéyov E. Z. kor Noyég I'.-1.
Epyaotipio Mixpofioloyias kor Bioteyvoloyios Tpopiuwv, Tujuo Emotiung xoi Aiotpopns tov
AvBpamov, I'ewmoviké Havemotiuio AOnvav, EAAddo.

O éheyyog g vylewvng ot Prounyavio eneéepyaciog KpEatog eivarl évo KpiGo GTASIO Yo TNV
TAPOKOAOVONGN TG TOOTNTAG/ ACPALELNG TOV TEAMK®V TPOIOVI®V, OTMS KOl T CUUUOPPOGCT] LE TNV
Evponaixn vopobeoia. Q¢ ek tovtov, 1 Non kabiepopévn pébodog yio v enitevén ovtod ToL
oKOTOV £ivol 1 KAOGIKY WKPOBLOAOYIKY avaAlvon. Zkomog ¢ uelétng ovtg sivan (i) n a&loddynon
TOV EMITESOV TNG VYIEWNG TOV TEAMKOV TpoidvTov Kiud ko (ii) va peietndei n ikpoPiokr cuoyétion.
I'a 10 okomd atd, EMoKOTNON SELYHAT®V Yo SvO ¥povia EAafe ydpa. Xvvoiikd 600 deiypata Kiud,
T0L 07010 AVTIETOLYOVV GE 160 aplBpd pooyapictov, xopwvov kot avapktov (80/20% O2/CO;) kpéatog
cvAAEyKav. Ola avoivdnikov pikpoPlodoywkd wg mpog v Ol Mecdeihn Xiwpidoa (OMX),
Pseudomonas spp., Brochothrix thermosphacta, o&vyahoktikd kot gvtepofaktipia. Ta emineda tng
OMX kvpavOnkav and 3.60 £og 7.75 pe o péon tiun 6.18+0.85 logioCFU/g yw tov pooyapicto,
3.95-6.91 pe wo péon Ty 5.70+0.57 logioCFU/g o Tov xopvo ko 3.78-7.62 pe o péon tiun
6.08+0.75 log10CFU/g yia tov avaukto kipd. Zopeovo pe tov (EK) 2073/2005, 1o 33%, 50% xou
36% tov derypdtov Bpétnkav wavomomtikd (M<S5.710910CFU/Q), evd 10 43%, 47% won 44.5%
QTOOEKTA YLOL TOV WOCYOPIclo, YOPVO Kol OVOUIKTO Kiud avtiototyo. Metald tov pel®@v Tov
pkpoPlokdv opuddwv, ot Pseudomonas spp. Bpébnkav oe vyniodc mAnbucpovg, akolovBodueveg amd
tov  B. thermosphactakot to o&vyodaktikd. A&iler va avagepbei Ot1 katopeTpiOnkay vymioi
minBucpoi evtepofaktnpiov, Ta omoin amoTeEAOVV OEIKTN VYIEWVNG, 08 OAO TO €101 KPENTOC [E LEGO
6po 4.60+0.57 logioCFU/g. Téhog, n emoykdtnTo TG SEIypOTOANYiog dev £0E1EE va £XEL GNUAVTIKEG
emmtooelg (p>0.05) oty modtrta TV TeEMKOV Tpoidvtov. [lapd to yeyovog 6tL dha to deiypora
vrofAnOnKay otig 1d1eg cLVONKeg emelepyaciag TPV va KOOIGTOVV TEAKA TPOIOVTA, TO OTOTEAECULATO
NG TUPOVGUG LEAETNG E0e1EaV EYOAN HiKpOoPlakT TopOAAAKTIKOTNTO, LETAED Oy UATOV.

AéEaic-Kieond: fropnyoavia kpéatog, Kipds, kpéog, aaloimon, vytevn, entokonnon, OMX

121



The microbiological condition of minced meat end-products from an Athenian meat processing
plant

Pavlidis D.E., Chondodimou O., Ropodi A., Panagou E.Z., Nychas G.J.
Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and human
Nutrition, Agricultural University of Athens, Greece

Quality control in meat processing plants is a crucial step for monitoring the quality/safety of end-
products and compliance with EU regulation. This critical task can be achieved with the use of
conventional microbiological analysis. The aim of this study was to (i) evaluate the hygiene level of
minced meat end-products and (ii) to monitor the microbial association. For this reason a two-year
survey was taken place. In total 600 minced meat samples corresponding to equal number of beef,
pork and mixed (80/20% O2/CO,) were collected. All samples were analyzed microbiologically for
Total Viable Counts (TVC), Pseudomonas spp., Brochothrix thermosphacta, lactic acid bacteria and
Enterobacteriaceae. The levels of TVC ranged from 3.60 to 7.75 with a mean value of 6.18+0.85
log10CFU/g for beef, 3.95 to 6.91 with a mean value of 5.70+£0.57 log10CFU/g for pork and 3.78 to
7.62 with an average 6.08+0.75l0g10CFU/g. According to the regulation 2073/2005 (EC), 33%, 50%
and 36% of the samples were satisfactory (m<5.7logCFU/g), while 43%, 47% and 44.5% were
acceptable for beef, pork and mixed minced meat respectively. Among members of microbial
association, Pseudomonas spp., were found to be in high numbers, followed by B. thermosphacta and
lactic acid bacteria. It is worth mentioning, the high numbers of enterobacteria, an hygienic indicator
during processing, that found in all meat samples in an average of 4.60 +0.57 log:1oCFU/g. Sampling at
different periods of the year, did not have any significant effects (p>0.05) on minced meat’s
microbiological quality. Despite the fact that all the samples were subjected to the same treatment
conditions prior to become final products, the founding’s of this study showed microbial diversity
between samples.

Keywords: meat processing plant, minced meat, survey, hygienic, spoilage, TVC
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A&wohoynen ynyevov otekey@v Saccharomyces cerevisiae kou pn-Saccharomyces ywo tqv
Beitioon g TOL6TNTAS TOV AympYiTiKOL 0ivov Nepéag

Xyovpoc I'..1> Mairotyog A.,} Tasoov X.,! Kovpkovtag I'.,? Nncudrtov A.,!

Yenitotto  Teyvoloyiac Aypouixcv Ipoioviwv, Elinpvikés T'ewpyiés Opyavieuss AHMHTPA’
2opoxAn Bevilédov 1, 14123, Avkofpvon Atuxng

2Anuoxpiteio Hoavemotiuio Opaxne, Zyols Emomudv Yysiag, Tujua Mopiakic Bioloyioc o
Tevetikng, Aleavopoidmoin

*ewmoviké Iavemotiuo AOpvav, Tuijue Emotiune Tpopiuwyv & Aiazpopiic tov AvBpomov, Iepd:
0Odo¢ 75, AGnva.

H ypfion emdeypévov ynyevov un-Saccharomyces ({uoucdv oTnv owomoincr mTPOTEIVETOL MG Lo
péBodog Pertimong e modTNTOG TV OiveV oV UTOPEl VO OMOTEAEGEL VA TaPAyovTa avAdELENG TNG
EVIOMOTNTOG TOV Olvav. XTdY0G NG Tapovcag HEAETNG elvar 1 aELOAOYNOT EMAEYUEVOV YIYEVAV UN-
Sakyapopvkntov o wiktég {updoelg pue Saccharomyces cerevisiae om6d ) Neuyéo pe oxomnd v
mopaymyn olvov pe PBeATIopévo Kot Ol0popoTomuévo opyavonmTikd mpoeik. To otéleyog S.
cerevisiae 27NW12 gufoldotnke o€ TOoTEPLOUEVO YAELKOG TOIKIMOG «Ayimpyitiko» Eexmplotd
(MONO) kot oe ovvdvaoud pe 1o oteAéyn Lachancea thermotolerans 13NL1 7 Torulasora
delbrueckii 14NL14. Ao 610¢opeTikd TPOTOKOAAG €EETAGTNKAY OTNV MEPITT®ON TOL KTOV
euporacpod: (o) dadoykog sppforacuog twv pn-Saccharomyces axolovfovpevev omd to S.
cerevisiae (SEQ) kot (B) tavtdypovoc gpforiacuog tov dbo otedeydv (SIM). Q¢ cuvinkn avapopdg
ypnoonominke o amAdc sufolacuog pe spmopikd otéheyog S. cerevisiae (COM). H mopeia v
fopdoemv kol 1 KvnTikn tov tAnbucudv mapakoiovBodviav kabnuepvd. H oAikn kot mwntikn
o&vra, 10 Beddeg kot o PH TV olvav Tpocsdiopiotnray cOue®va pe Tig enionueg HeBoddovg TG
EE. H ocvuykévipoon 1oV cokydpmv, Tng YAVKEPOANG, NG OOUVOANG KOl T®V OPYOVIKOV 0EEMV
npocdopiomkav pe HPLC, evd ta kOpa mntikd ocvotatikd pe GC-FID. Ov SEQ Quumoeig
dmpknoav TPl NUEPES TEPLGCOTEPO OO TIG VTOAOITEG, €V( TO. OTEAEYN TwV un-Saccharomyces
Bpébnkav oe vymAdTEPOLS TANBLGUOVG amd To S. cerevisiae. Ot LOUDOEIS PE YU YNYEVOY OTEAEXDV
EMNPENCAY TO YOPAKTNPIOTIKA TV oivev. Meyaldtepn dwupopomoinon moapatnpndnke otig Lopumoelg
SEQ og obykpion pe tig Qopumoeig SIM. Xy mepintmon tov SEQ epforiacpod pe 1o otéheyog L.
thermotolerans 13NL1 mapatmpnOnke onuaviikny peiwon 6Tig GLUYKEVIPOGELG TOV UNAIKOD KOl TOV
niekTpikon 0&Eog kobmg kot ¢ afavoing mapdAinio pe avénon tov yoAoktikoh 0&E0C CUYKPLTIKG
pe tov COM egpforacpd. H mrikr o&vtnta o dheg tic {upmoelg kopdvinke og younid emineda
(<40 g/L). H ovykévipmon g 3-péburo-1-fovtavoing kot otoug dvo SEQ gufoiiacuode peiodnke
onuavtika (~50%) oe oyéon pe tig vadrowmec Lvuwoelg. H avaivon PCA £dgi&e 011 ot {oumoelg pe
T avtoOYdova ateréym draywpilovral TANpmg amd tov avtég e COM gufoiacpo.

A£Ee1g kKAedd: alkooAikn (Oumon, un-Saccharomyces, aypieg {opeg

Evyapweties: H epyacio avt ypnuotodotnOnke amod to 7° [pdypappa [Thaicio e EE (WILDWINE
315065, FP7-SME-2012-2) (www.wildwine.eu).
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Evaluation of indigenous Saccharomyces cerevisiae and non-Saccharomyces strains for quality
improvement of Nemea Agiorgitiko wine

Sgouros G.,2 Mallouchos A.,* Tassou C.,! Kourkoutas Y.,2 Nisiotou A.,!

YInstitute of Technology of Agricultural Products, Hellenic Agricultural Organization ‘DEMETER’,
Sofokli Venizelou 1, 14123 Lycovrissi Attiki, Greece

2Democritus University of Thrace, Health Sciences School, Department of Molecular Biology &
Genetics, Alexandroupoli, Greece

$Agricultural University of Athens, Department of Food Science and Human Nutrition, lera Odos 75,
11855 Athens, Greece

The use of non-Saccharomyces yeasts in winemaking may improve the quality and increase the
complexity of the wine. Moreover, indigenous yeast strains can be used as a tool to differentiate local
wines. The aim of this study was to evaluate selected native Lachancea thermotolerans or
Torulaspora delbrueckii strains in mixed fermentations with Saccharomyces cerevisiae isolated from
the Nemea region for producing wines with improved and differentiated sensory profiles. S. cerevisiae
strain 27NW12 was inoculated in pasteurized must cv. Agiorgitiko in mono-culture (MONO) or in
mixed-culture along with L. thermotolerans strain 13NL1 or T. delbrueckii 14NL14. Two modes of
inoculation were tested in mixed cultures: (a) sequential inoculation of non-Saccharomyces followed
by S. cerevisiae (SEQ) and (b) simultaneous inoculation with both the above mentioned strains (SIM).
A commercial S. cerevisiae was used in monoculture as reference (COM). The fermentation and
population kinetics were monitored daily. Total and volatile acidities, total and free SO, and pH were
determined by official EU standard methods. Sugars, glycerol, ethanol and organic acids
concentrations were determined with HPLC, while major volatile compounds with GC-FID. All
fermentations were completed to dryness. The duration of SEQ fermentations was approximately three
days longer compared to other treatments, while non-Saccharomyces populations were higher than S.
cerevisiae populations. Wine phenotype was significantly influenced by the type of fermentation. In
the SEQ inoculation with the L. thermotolerans strain 13NL1, significant reduction was observed in
malic acid, succinic acid and ethanol concentrations alongside with a lactic acid increase as compared
to the COM inoculation. Volatile acidity in all fermentations was maintained at low levels (<40 g/L).
In both SEQ inoculations, the 3-methyl-1-butanol levels were considerably reduced (~50%). Principal
Component Analysis showed that the fermentations inoculated with indigenous strains were clearly
clustered close to each other but apart from the COM.

Keywords: alcoholic fermentation, non-Saccharomyces yeasts, wild yeasts

Acknowledgements: This work was funded by EU FP7 under the Grant Agreement 315065 —
WILDWINE (www.wildwine.eu).
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Amopovoon Kol gAlniovyicn Tov Yovidoldpatog &£vog wv loyevovg Nevpikig Nékpmong
vevOuvvou Yo ™ polikn) OvnopdéTTa ekTpePopevev 1Bvdimv Tov gidovg Sparus aurata otnv
Iomavia

2X1a0omoviov I1., Pagairidov N. kot Torwaung I'.
Tunuo. Awoyeipiong Iepifciloviog kou @vaikawv Hopwv, lavemothuo atpag, Zepépny 2. 30100,
Aypivio, EAAGda

O «Addog T vOUTOKOAAEPYELNG OBempeital 0 Mo paydoict OVOTTUGGOUEVOG TOUENS TNG (OIKNG
TOPOYOYNG O€ TOYKOGUo enimedo e€attiag tng vymAng {itnong tov yhvdiov oty ayopd Kabog Kot
NG olKoVoLKnG Tovg a&iog. 26TOG0, 1) ETEKTOOT] KOl EVTATIKOTOINGT T®V CUGTNUATOV KOAMEPYELNS
abENoAV TNV OTEIAT] LOADVOEDY Kol TNV EKONAMGCT 0GOEVELDVY, APKETEG OO TIG OTOlEG gival 10YEVODC
mpoélevons. Mia cuyvry vevpomaboAloyikry vocog pe evpeio yemypagiky] avaeopd givar 1 loyevig
Nevpwkny Nékpwon (VNN) 1 omoia mapovoidletor cvvnbog otoug ekkolomtikods otabuodc. H
acBévelo petadideton gite opldvTio LEG® TOV VEPOL, TNG TPOPNG 1 TOV (OIKOV PopénV gite KAbeTA
Katd Vv avarapoyoyr). Ilepiocdtepa amd 50 dwwpopetikd €idn 1yBvdimv &xovv avapepbel péypt
ONUEPO LE CUUTTOMOTA TNG VOoOV. To VOooyovo aitlo TG 06OEVELNG TOV AVOPEPETAL KOl MG LOYEVIG
gykeparomdbelon kot au@ipAnotposidondbeie (VER) 1 eykepolitido eivar 10i Tov  yévoug
Betanodavirus kot tng owoyévelag Nodaviridae. TIpdxketton yio. couatiow pe SIupopeopuévo Kayido
pe youvo povokimvo RNA yovidiopa (Betikn évvola), 10 omoio amoteheiton amd ta dv0 TUNUOTO
RNAZ1 (3.1 kb, xwdwomnoiei tqv RNA-e€aptdpevn RNA molvuepdon) kat RNA2 (1.4 kb, kodikomotel
T0 TPOTEWVIKO TEPIPANUA-CP). Zoupmva pe ™ QUAOYEVETIKN avaAvon tng petafinthg mepoyng T4
evtog tov tunipatog RNA2 ot 10t propodv va ta&vounbodv og 4 dopopetikodg yovotumovg: «barfin
flounder» 101 vevpikng vékpwong (BFNNV), «red-spotted grouper» o1 vevpikng vékpwong (RGNNV),
«striped jack» 10i vevpikrg vékpwong (SINNV), ko «tiger puffer» » 1ol vevpikig vékpwong
(TPNNV). v mopodoa gpyocio, cuAlExOnkay mpovougec Sparus aurata pe epeovy] GOUTTOUATO
VNN ond otofud ybvokerépyswog oty lomavia. ‘Emeita amd T poplokn aviyvevon tov 100
aKoAoVONGE N aAANAOVYION GYESOGV OAOKANPTG TS KWK G TTEPLoyng Oov To Tupa RNATL gupdvice
98 % Tavtoonuio pe aAAniovyieg avapopdg Kot opadorodnke atov RGNNV yovotumo. Avtibeta to
tunue. RNA2 opadomomBnke otov SINNV yovdtumo pe mocootd tavtoonpiog 98% pe akAniovyieg
avaeopds. H xotaokev] uAOyeveTIKoD OEVIPOL avESEIEE OTL TO AMOUOVMBEY GTEAEYOG TPOEPYETOL
amd etepocuvovocud RGNNV-tomov RNAT kot SINNV-tomov RNA2. O axpiig porog tmv
QLOIK®V ETEPOGVVOVACUDV GTOV UKO (OIVOTLTO KOl 1) EMOPOCT TOL GTA BLOAOYIKA KOl OUKOAOYIKA
YOPOKTNPLOTIKA TOV 1OV TOPAPEVEL DG STIUEP aVEELYVINOTOG.

AgEerc-khedna: Toyevic Nevpikn Nékpoon, Betanodavirus, Nodaviridae, RGNNV, SINNV
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Genome sequence of a fish Nervous Necrosis Virus isolated from a clinical disease outbreak in
farm-reared bream Sparus aurata in Spain

Stathopoulou P., Rafailidou N. and Tsiamis G.
Department of Environmental and Natural Resources Management, University of Patras, 2 Seferi str.,
30100 Agrinio, Greece

The marine aquacultured fish production has increased rapidly during the last few years due to their
high market demand and economic value. However, their rapid expansion and intensification has lead
to several disease outbreaks. Among the infectious diseases, viral diseases are the most serious and
cause severe losses to the sector. Viral nervous necrosis (VNN) is a disease observed in marine
aquaculture hatcheries in various geographic areas all over the world. The disease transmission can
occur both horizontally via water, feed or carrier animals and vertically via reproduction. Currently,
more than 50 fish species have been reported to be affected by VNN. The causative agent of VNN,
also known as the viral encephalopathy and retinopathy (VER) and fish encephalitis, is fish nodavirus,
a non-enveloped, positive-strand RNA virus belongs to the genus Betanodavirus, family Nodaviridae.
The genome of fish nodavirus is bipartite, comprising two molecules of single stranded, non-
polyadenylated, positive polarity RNAL (3.1 kb encoding the RNA-dependent RNA polymerase) and
RNA2 (1.4 kb encoding the coat protein-CP) protein precursor. Nodaviruses are categorized into 4
different genotypes, based on a specific region (T4) of the CP sequence (427 bp), barfin flounder
nervous necrosis virus (BFNNV), red-spotted grouper nervous necrosis virus (RGNNV), striped jack
nervous necrosis virus (SINNV), and tiger puffer nervous necrosis virus (TPNNV). In the present
study, Sparus aurata larvae infected by VNN were collected from an aquaculture fish farm in Spain.
Sampling was based on the clinical signs and molecular virus detection. The almost full coding region
of both genomic segments of the isolated betanodavirus strain was sequenced and the comparative
analysis showed that RNAL isolate sequence was 98% identical to other reference sequences and
grouped with RGNNV genotype strains. In contrast with RNA2 isolate sequence that presented 98%
homology with SINNV genotype viruses. Phylogenetic tree analyses revealed that isolated strain is a
reassortant, exhibiting a RGNNV-type RNA1 and a SINNV-type RNA2. The role of genetic
reassortment on viral phenotype and its effect on biological and ecological properties of the viruses is
still unexplored.

Keywords: Viral Nervous Necrosis, Betanodavirus, Nodaviridae, RGNNV, SINNV
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Kwnruay kotastpogiis Tov eropiev tov Alicyclobacillus acidoterrestris o€ yopé moprokair pe
myv emiopaon g Yrepuyniig Yopootatwkilg [licong o€ cuvovaopod pe 1 yopig v eniopacn
Oeppknig enelepyociag

Tovppi IL.}%, Tacoov X.:, Nuydg I'.2

Yvenitotro Teyvoloyiag Aypotikav Ipoidviwv, EMnvikés Fewpyioc Opyoviouos-AHMHTPA Abfva,
ElAéda

’Epyactipio  Mixpofioloyioc kor Biotgyvoloyiac Tpopiuwv, Tuiue Emotiune Tpopiuwv o
Awozpopns tov AvBpawmov, ['ewmoviko Hovemotiuio AGnvaov, Botavikog, AOnva, EALddo.

Ta o&vbeppodvoya paxtmpia, émwg o Alicyclobacillus acidoterrestris, Bewpodvtor mg vag and tovg
ONUOVTIKOTEPOLG UIKPOOPYAVIGHODG GTOYOVG GTNV 0CQAAELD TOLOTNTOG TV Bepikd enelepyacuévmy
6&wov tpoeinwv. O Alicyclobacillus acidoterrestris pmopei vo mpokaiécer alhoimon AdGY® NG
KOVOTNTOG TOL Vo EMPLOVEL KATE T OLAPKELD ENEEEPYAGIOG TOV YUUDV PPOVTOV KOL TNG KAVOTNTOG
TOV omopiov Tov va Practdvouy oe 0&va TEPIPAAAOVTE OTMG OLTO TOV YLUDY PPOVT®V. LKOTOG
aVTAG TG epyaciog NTav 1 peAétn g emidpaons g Yrepuyming Yopootatikng Ilieong (YYII) katd
tov oropiov tov Alicyclobacillus oe yopd epodtwv. I'’ avtd Tov 6KOTO 6TTOPLaL dVO SLUPOPETIKMOV
oteleymv tov Alicyclobacillus acidoterrestris eppoldotnkoy e yOUO TOPTOKAAL Kot peAeTHONKE M)
KWVINTIKT KOTOGTPOPNG TOV GIOPImV GE GLUVOVAGHO LE 1| Y®pic TNV emidopacn Oepukng eneéepyociag.
O mnBvouds TV onopimv KoTapeTprdnke 1000 Tply 660 kot petd v enegepyacio. apatnpnbnke
0Tl 0 TANBVGUOC TV cmopi®V TapPEUEVE oTABEPOG, LEIWVOTOV 1 NTAV KAT®O omd TO OpLoL aviyveueng
g nebddov kartapéTpnong avaroya pe o cvvovacud g Y YII, e Beppokpaciog kot Tov ypovov
eneéepyaociog. Extyumbnkav ot mapduetpor D kor Z ko to amotedéopato £6€1Eav OTL 0 GLVOLOGHOG
g YYII twv 600 MPa kot g Oeppokpaociog enelepyoasiog tmv 70° C Tov 1 TO OMOTELECLOTIKY Kot
OTL &Y€ KOAEC TPOOTTIKES EQOPLOYNG GTN Bropmyavia TpoPinwmy.
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Inactivation kinetics of Alicyclobacillus acidoterrestris spores in orange juice by high hydrostatic
pressure in combination with or without heat treatment

SourriP.12 Tassou C.}, Nychas G.?

YInstitute of Technology of Agricultural Products, Hellenic Agricultural Organization-DEMETER
Athens, Greece

’Laboratory of Food Microbiology & Biotechnology, Dept. of Food Technology and Human Nutrition,
Agricultural University of Athens, Votanikos, Athens, Greece

Acidothermophilic bacteria, like Alicyclobacillus acidoterrestris, are considered to be one of the
important target microorganisms in quality control of heat-processed acidic foods. Alicyclobacillus
acidoterrestris can cause spoilage because of its ability to survive during fruit juice processing and of
its spores ability to germinate in acidic environments like that of fruit juices. The objective of this
work was to study the effect of high pressure processing (HPP) against Alicyclobacillus spores in fruit
juice. For this purpose spores of two different strains of Alicyclobacillus acidoterrestris were
inoculated in orange juice and the kinetics of inactivation of the spores was investigated in
combination with or without heat treatment. The spore population was evaluated before and after the
treatment. It was shown that the population of the spores remained stable, decreased or was below the
detection limit of the enumeration method depending on the combination of the HPP, heat and time
treatment. The D and z parameters have been estimated and the results demonstrated that the
combination of HHP 600 MPa and heat treatment 70° C was the most effective and has a good
potential to be applied in the food industry.
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Metatpomi] TOV KEPIP YALUKTOS 68 KEQIP VEPOD : TOPATNPOOUEVES OALAYES 6TOVG KPOPfLakovg
mAN0vopovg Kot To LVpOTIKG TPOIdVTH

TlaBapoc A.l, Aypromodrov X.}, Ntdukov 1.1
YTEI ITelomovvijoov, Tujua Teyvotoyioc Tpopiuwv, Avuikédouog, T.K..241 00, Kadaudzo
2ITE, IEXMH, Ztadiov 10, IThatéve Hozparv, T.K.26405, Iawpo. (*ntaikou@iceht.forth.gr)

To avrtikeipevo g TOPOLGOG €PYACIOG MTAV 1 HEAETN] TOV OAAAYOV TOL EMEPYOVIOL GTOVG
pikpofiaxote minbvopovg mov amaptilovy 10 KeEip YAAAKTOC, KOTA TNV LETAPAON TOVG GE OUIYDG
VOATOVOPAKIKE VITOGTPMOULOTAL.

O1 koxKkol Ke@ip amaptilovral omd TANOOPO LWKPOOPYUVIGU®Y TOV UTOPEL V. SL0PEPOVLY MG TPOG TO
€100¢g KOl TNV KOTOVOUN TOVG avAAoyo Ue TNV TPoEAevon Toug. TIpoKEEVOL Yo TOV YOPOKTNPIGLO
TOV KOKKOV KePlp ekKiviong mpaypatomotfnkay TpokaTapTikd Telpapato JOHmonG YaAMKTOG TPELS
dapopetikég Beppokpaciog, dniadn otovg 25°C, otovg 20 °C ko oe petaPint) Bepuokpacio
ePPAALOVTOG.. XT1 GLVEXELD £YIVE GTOSIOKT LETAPOGT TOL VTOCTPOUATOG LOUWOONG TPOG Gakyapoln
HEC® OTASI0KNG AVTIKATAGTAONS TOV TOGOGToV YhAaktoc. H petdfoon €yve otadiokd mpokeévon
vo vmhpEel SuvaTOTNTO EYKALLOTIGHOD TMV WKPOOPYOVICUDV GTO VEO LROCTPOUC KOl VO UNV
mapotnpndel Katdppevon ™G KOAMEPYEWG TTOL avaQEPETOL cuyvd otn Piproypapio. Metd v
emttvoyn {Ouwon vrootpodpatog 100% cakyapdlng, Tpaypoatonombnke tepattépm puetdfoor oe Ko
vdaTovOpaKikd vmocTpmua, dNAAdN o véktop POoovo (UEYAAN TEPLEKTIKOTNTO GE cakyapoln)
@povKTOLNG — oKy aPOING Kal TEAOG GE PUGIKO YVUO A0V (UEYAAN TEPIEKTIKOTNTA GE PPOVKTOLN).
Kotd v didpkeio Tov (OUOCE®Y TPAYLOTOTO0VVTIOY KATAYPauQh TS avénone vomod Bapovg Tomv
KOKK®V Kepip Kot Tov pH, moapakoiovdnorn g HeTABOANG TOV OAKA OL®MPOVUEVOV GTEPEDY KOl
avdivon tov petafolkdv mpoidviov g {Opmong (YoAoktikd o&h, mnTkd Amopd o&éa Kot
a18avodn). Ot petoPoréc otovg pikpoflokode TANBucrobg peketinkay emiong ™G TPOg T0 OAKO
pikpofiaxod @optio, Tig LOUEG KOl TOVS AAKTOBAKIAAOVE LETPMDVTOC TOV aplOUd OmoIKI®Y ovd povada
oykov Luumtikov vypob oe kaalépyeieg PCA, PDA kot MRS avtictouyo.
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Conversion of milk kefir to water kefir: observed changes in the microbial populations and the
fermentation products

Tzavaras D., Agriopoulou S.}, Ntaikou I.1%*
'TEI Peloponnese, Department of Food Technology, Antikalamos, GR241 00, Kalamata
2ICEHT/FORTH, 10 Stadiou st., Platani, GR.26405, Patra (*ntaikou@iceht.forth.gr)

The aim of the present study was the study of changes observed in microbial population of kefir grans
during their conversion from milk to water kefir.

The kefir grains are composed of different microbial strains the distribution of which can be quite
diverse according to their origin. In order to characterize the initial kefir grains preliminary
experiments of milk fermentation were conducted at three different temperatures i.e. at 25 °C, at 20 °C
and at variable ambient temperature. Subsequently, a gradual substitution of the substrate was
performed by replacing milk from sucrose dilution. The transition from one substrate to the other took
place gradually in order to allow acclimatization of the microorganisms and prevent possible collapse
of the culture, a case that is frequently reported in the literature. After the successful fermentation of
the sucrose substrate, the fermentation substrate was replaced by a mixed carbohydrates i.e. cherry
nectar (which has high sucrose content and fructose) and finally natural apple juice (containing mainly
fructose).

During all experiments, the increase of total weight of the kefir granules, pH and total suspended
solids were followed versus time, as well as the main metabolic products of the fermentation (lactic
acid, volatile fatty acids and ethanol). Changes in the microbial populations were also studied by
following the relative changes of total microbial load, yeasts and lactobacilli via the estimation of CPU
of fermentation suspensions in PCA, PDA and MRS media.
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Holvgaopatikn oameikovien ¢ pn exepfotikny pédodog ektipnong TG HOALVONG KO
JKPOPLOKNAG YOPTOYPAPN OIS O TPOPLHA: PELETY) TG TEPITTMONS TOV KPEATOS

Toaxkavikag II., ITavAiong A., Havayov E., Noydg I'.-1.

Epyaotipio Mixpofiotoyios & Bioteyvoloyioc Tpopiuwv, Tunjuo Emotiung Tpopinwv & Aiotpopng
00 AvOpwmov, Xyoln Tpogiuwv, Bioteyvoioyias kou Avarrolng, 'ewmovikd [ovemotiuio AOnvav,
AbOnva, ElLdoo.

H mowdmta, aopdleia Kot yvnodTTo TV TPOPil®V amoTeAobv oNUavTIKA TpofAnpate/fépata 1660
Yl TOVG KOTOVOAMTEG Kot TIG KUPBepvNoels 0o kat Yo v Propnyovia tpoeipmv. H aiioioon tov
TPoQinmV, uropel va oplotel g N dtodikacio 1) aAiayn 1 onoio Kabiotd £va Tpoidy gite un embounto
gite akatdAAnio ywo kotaviiwon. H amodotikh/amotelecpatikny mopakolovdnon g WUKTIKNG
aAVGid0g amd TNV TAPUYOYN, TNV UETOQOPA, TNV dvoun Kot TEAOG TV omofnkevon ota onueio
TOANGONG AAAL TO O1KloKd Woyeia, propel va eEac@aAGEL TNV ACEAIAELD KOl TOWOTNTO TOV TPOPINmV
Kol kpivetar kpiown. Idwitepn éupacn £xet dobel otnv kobi€pmon oyécemv PETOED LUKPOPLOKNG
avAmTLENG KOl YNIKAOV oAlaydv mov éxovv mapatnpndel katd v amobnKevon TV TPOPilmV.
[Ipécpata, o Topéag TG ONMTIKNG ONEKOVIONG (YNUElD EMPAVEINS) G GUVOLOCUO LE TNV UNYOVIKY|
opaon kepdilel 1Wdaitepn TPOGOYN GTOVG EUTAEKOUEVOVS UE T TPOPIUO, TOUEIC Ko 0 Adyog gival OTL
Oepovviol ¢ Ta avadLONEVE EKEIVA EpYOAEiD Y10, TNV EKTIUNON Kol TopaKoAOVON OGN/ KATOYPOUEN TNG
TOLWOTNTOG KOl ACPAAENS TPOQiH®V KaB® OAn TV aAvcido mopaywyns, O0VOUNG Kol 0moBnKevong
TOVG. XNV 7apovoa, yivetar a&loddynon TG TOAVPAGLOTIKNG OTEIKOVIONG VIO OPOVE KOTOYPAPTG
Mg aAAoimong Qétov Podivod Kpéatog o€ oePOPlo cuokevacia. 6€ SLPOPETIKEG Beprokpacieg
amofnkevons (2, 8, kar 15 °C). dacpatikd dedopévo amokTHONKOY Omd TIG EMPAVEIES TOVG EVD
TowTdYpova £yvav Kot pukpoPlodoyikés avaivoelg (log counts) g olkng pikpoPlakng yAwopidag
(TVCs) 1060 «amoGTEPOUEVOVY OGO SELYUATOV HOAVGUEVOV LE QLOIKT/EVOOYEVT] GLOIKY YAMPISa.
Mo tov doympiopd TV SEIYUdTOV G€ dV0 LKPOPLOKES KOTNYOPIES, ¥PNOIUOTOMONKE Lo TOLOTIKY
avéivon omov deiypata pe TVC < 3 1ogio CFU/g Bempoivtol og «omooTEP®UEVOY», VO dEYIOTO UE
TVC > 3 logiw CFU/g w¢g poivopéva. EmmpocOétmg, avomtdybnke &va poviého maAvopounong
davvoudatov vrootpiEng (Support Vector Regression) £tot mote vo mopoyfovv kot vo amrodobodv
TOGOTIKEG  EKTIUNCES TOV  HKpoPlokdv mAnbvoudv kotd v  ddpkewo  amodnikevone. Ta
AmOTELEC AT ETOEIKVOOVV KOATN €TIO0CT) OGOV aPOPE TNV KATNYOPLOTOiNoT SELYHAT®V KPEATOG UE
1060070 Ta&vounong petald tv 600 TOTIKOV KAGcE®mY TTov Kuuaivetoar amd 89.2% émg 80.8%.
Yyetikd pe v mpdPreyn tov pikpoflakdv mAnbvoudv, o cuvteheotng ToAVIpOUNoNS (regression
coefficient) peta&d v mapatnpoduevoy Kot Tov TpofAemdpevev Tiumv gival 0.96 (evdektiky Tiun
oyxéong 1 mpog 1). Emmhéov, ypnoonoidvag v amoktndeico tAnpoeopio amwd T TOLOTIKN OAAL
KOl TNV TOGOTIKN avVOAVGT, UTOPOVIE VO YOPTOYPUPGOVLE KOl VO OTEIKOVIGOVUE, TIG TEPLOYES TOV
apovstdfovy piKpoflaxkd eoptio oty empdvela Tov kdbe deiypatog. H amewcodvion avti pmopel va
ypnooron0el yio Gueon otk tpdofacn oo onueio Tov deiypoTog Tov Tapovctdlel alAoimaon.

* H mapovoo perétn €xel dnuootevbel npdogata: Tsakanikas et al. (2016), Talanta 161, 606.
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Multispectral imaging for non-invasive contamination assessment and microbial mapping on
food; meat a case study

Tsakanikas P., Pavlidis D., Panagou E., Nychas G-J.

Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and Human
Nutrition, School of Food, Biotechnology and Development, Agricultural University of Athens, Athens,
Greece.

Food quality, safety and authenticity are important issues for consumers, governments, as well as the
food industry. In particular, food spoilage may be defined as a process or change, which renders a
product undesirable or unacceptable for consumption. To ensure the safety and quality of foods, the
effective monitoring of the chill chain through production, transportation, distribution and storage in
retail cabinets and home refrigerators is essential. Emphasis has been given to establish relationship
between microbial growth and chemical changes occurring during food storage. Recently, imaging
(surface chemistry) in tandem with machine vision is gaining much attention to food stakeholders
since are considered to be emerging tools with which food safety and quality can be monitored and
assessed throughout the whole food chain. Herein, multispectral imaging has been evaluated in terms
of monitoring aerobically packaged beef filet spoilage at different storage temperatures (2, 8, and 15
°C). Spectral data acquired from the surface of meat samples while microbiological analysis (log
counts) of total viable counts (TVCs) of sterile and naturally contaminated samples were also
performed. Qualitative analysis was employed for the discrimination of meat samples in two
microbiological quality classes based on the values of total viable counts, namely sterile class (TVC <
3 logio CFU/g), contaminated class (TVC > 3 logio CFU/g). Furthermore, a Support Vector Regression
model was developed to provide quantitative estimations of microbial counts during storage. Results
exhibit good performance in classifying meat samples with overall correct classification rate for the
two quality classes ranging from 89.2% to 80.8% for model validation. In the case of TVC prediction,
the calculated regression coefficient between observed and predicted counts result in 0.96 (indicative
of a one-to-one relationship). Moreover using the information extracted by qualitative and quantitative
analysis, we are able to map and visualize the contaminated sites of each sample on its surface.

This approach (visualization) may serve as a useful tool for direct visual access to the sites of
microbial contamination/spoilage.

* This study has been published recently by Tsakanikas et al. (2016); Talanta 161, 606.
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O pvOpog avamTuéng ko N wKavoTnre wapayoyis wypatoéivng A tov Aspergillus carbonarius
EMNPEACETOL OO TIG OLOPOPETIKES, GLUVONKES KUAMEPYELUS KU ATOROVMGELS TOV PUKNTO,

®éyyov A., Tpogrvomoviov I1., kan Ilavayov E. Z..

Epyaotipio Mixpofioloyias xar Bioteyvoloyias Tpopiuwv, Tunuoe Emotiunc wor Tpopiuwv ko
Arozpoens tov AvBpwrmov, [ewmoviko Iavemotiuio AOnvav, lepa Odog 75, AOyva 11855, EALdda.
TnA.: +302105294696, fax: +302105294693. E-mail: ptryf@aua.gr.

Awgopetikd yévn PWoKATOV  omoptilovy TN UIKPOYA®PIdO TOV OTOELAIGDV Kol UTOpovV v
TPOKOAEGOVY TTPO- KOl UETO- KOAMEPYNTIKEG acbéveleg. Moknteg tov Aspergillus carbonarius mov
€yovv oamopovobel kot tovtomombel amd oTaEVAlY, lvar dvvnTikoi Taboyovol, UTopovV  va
TPOKUAEGOVY oNYT Kol va mopayovv to&ivr. Emiong eivor ot xvprot pudknteg mov mapdyouv
oypatoéivi A ota ovomomoo 6TagOAA. Xe aLTH TNV gpyacio ypnolponodnkay, Eva oTéAEYOG
avapopag A. carbonarius (F1), tpeig dopopetikég anopovaoelg tov gidovg and otapvia (F2, F3, F4)
KOl TO UiYMO TOV TOPOTAVEO UOKATOV, Yo Vo, LEAeTNOel 1 duvatdTTd TOVG Vo OvamTOGOOVTOL GE
SwpopeTikég ouvOnkeg kaAlEpyelag kol va mapdyovv oypatoéivy A. Ot pOKNTEG EMOAGTNKAV GE
gvpog Beppoxpaciog 15-35°C kat og dvo péca avantvéng, éva cvvBetikd Czapek Yeast Extract Agar
(CYA) xot éva péco avamtuéng mov Tpocopotdlel Pe TPOPIUO, GTEPEOTOMUEVO YVUO GTOUPVALOD,
Juice Agar. Alopopetikd omoteAéouata mopatnpRonkay petald TOV OTOUOVAOGEMYV KOl GTHLOVTIKY
Ntav 1 enidpacn TV BPETTIKOV GLOTATIKGOV TOL JA otnv avarntuén Tov poukntev. Xtoug 25°C, mov
glvar M Bértiotn Bepuokpocio kaAliépyelag, o puOudc avamtvéng Tov poknTev Yo toug F1, F2, F3,
F4, F fjrav, 10.93, 10.54, 9.07, 6.13, 6.47 xo1 12.88, 19.97, 39.62, 40.11, 34.61 (cm%day) octo CYA
xal JA, avtiotoya. EmnpocOeta, o F3 mapiyaye v péyiom mocotta oypatoéivng A (7019 and
1198 ng/g), evd o F1 v ghdytotn (510 and 491 ng/g), avtictotya oe avtég tig cuvinkes. To piypa
tov pokntov F eiye 10 peyoldtepo pudud ovémrtuéng 9.74 cm?/day oto CYA otovg 30 °C, xon
34.61cm?/day otovg 25°C 610 JA. H Oeppokpacio enOACHC TOV HUKATOV EXNPEAGE TNV TOPAYOYT|
oypatoéivig A. H peyodotepn mocotto oypatoéiving A and tov F napiydnke otovg 20°C oto CYA
(14182 ng/g) kot otovg 30°C oto JA (1878 ng/g). Enuoavtiky dapopd T660 oty avimtuén 660 Kot
oTNV Topay®yn TG To&ivng mopatnpninke ot TEPMTMOGELS TOV TPOcOopoialoy TEPIGGOTEPO OTIC
TPAYUATIKEG CUVONKEG GE GUYKPLON LIE TIG EPYOOTNPLUKEG CLUVOTKES.

A£Eerg khewdua: Aspergillus carbonarius, Qypato&ivn A, ctagdia.
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Growth of Aspergillus carbonarius and Ochratoxin A production were affected by culture
conditions and type of isolated fungi

Fengou L., Tryfinopoulou P., and Panagou E.Z.

Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, Athens 11855, Greece.

Corr. Author: Tel.: +302105294696; fax: +302105294693. E-mail address: ptryf@aua.gr.

Different fungi genera colonize the microflora of berries and are able to cause pre- and post harvest
diseases. Toxigenic Aspergillus carbonarius isolates have been identified from grapes and are
opportunistic pathogens able to cause rot on berries but are also the dominant and the main
OchraToxin A —producing fungi having the major OTA potential production on wine grapes. One
Reference strain of A. carbonarius (F1), three different isolates from grapes of the same species (F2,
F3, F4) and the mix of all (F), used to study their behavior and OTA production ability under different
growth conditions. A range of 15-35 oC culture temperatures and two different media, Czapek Yeast
Extract Agar and a simulated food medium prepared from grapes, Juice Agar, were used. Different
results were observed between the isolates and important was the effect of natural nutrition from JA on
growth rate. At 25 °C, which is the optimum temperature, the growth rate for F1, F2, F3, F4, F were,
10.93, 10.54, 9.07, 6.13, 6.47 and 12.88, 19.97, 39.62, 40.11, 34.61 (cm?%day) on CYA and JA,
respectively. Additionally, F3 was the strongest (7019 and 1198 ng/g) and F1 the weakest (510 and
491 ng/g) OTA producer at the above conditions. The mix culture F, shown the highest growth rate
9.74 cm?/day on CYA at 30 °C, and 34.61 cm?/day at 25 °C on JA. OTA production was varied on
temperature and the highest amount was produced at 20 °C on CYA (14182 ng/g), and at 30 °C on JA
(1878 ng/g). Significant results were observed between the cases which were more similar to natural
conditions (like as F mix culture of isolates and JA medium), than the others from the laboratory
conditions (like as F1 reference strain and CYA medium) on growth rates and also on OTA
production.

Key words: Aspergillus carbonarius, Ochratoxin A, grapes.
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Yoykprtikn]  aloA6yncn TOL OPOUATIKOV TPOPIL oivev mapaydépsvov omd ievbepa 1
axkwnrorompuéve, ynyevy) oteléyn Saccharomyces cerevisiae kow Metschnikowia pulcherrima pe
pe@odoroyieg TavToHYpOVOL 1| SL0POPLKOY ERforiacpod Tov YAedkovg

Duvninmov M., Kepoprika E., lHapamodin M., Xtepyiov II-T'., ®ovkng A., Novtooémoviog A.,
Agévopa A., Momapryyonr E.M., Xariniovkag E.
Oudido. evlvuikng froteyvoloyiog xou yevetikns Mnyovikng, Havemotiuio lwovvivawv, 451 10, EAAddo.

H Broctvbeon tov petaforrtdv mov kabopifovv tn yedomn Kot T0 dpmpa Tov oivov eEapTatal amd To
vévn, €idn kot oteéym Lopudv mov cuppeTéyovy ot {OH®OT. AV Kol 0 KUPLOTEPOG OpYOaVIGUOS Yo T
Blopnyavio. tov oivov eivar o cokyapopdkntag Saccharomyces cerevisiae, oteAéyn tov omoiov
umopobv vo, eMPLOGOVV otV avEAVOUEV CLYKEVTP®ON NG oBavOoAng katd TN OldpKew TNg
Chpwoneg, €xer omodeyBel OtL ta AyoTtEPO oAkooloavOEKTIKE GTEAEYN GAA®OV YEVAV, ANV TOV
Saccharomyces, pmopovv vo d1adpopaticovy ToAD GNUOVTIKO pOLO 6TOV KAOOPIGHO TOL YELGTIKOD
Kol opoUaTIKod yopaktipa Tov oivov. Tig teAevtaieg Oekaetieg, Owdpopeg Proteyvoloyucég
mpooeyyicelg €xovv e€papuoctel yoo TNV mopay®yn oivov  otig owomomtikég Propnyavies. H
OKWVNTOTOINGN EMAEYUEVOV OTEAEYDV COU®V KOl 1) ¥PNON TOVG MG KOAAEPYEUDV EKKIVNONG, £XEl
eMTPEYEL TOV EAEYYO KOl TN Melmom Tov KOGTOVG TNG oladikaciag g Copmong, Kabmdg kot v
Bektion Tov apOUATIKOD TPOPIA TOV TEAKOL TPOIOVTOC.

Yy mapovoa PEAETN, dvo yNyeEVH oteléyn owvomomtikdv {uumv, Saccharomyces cerevisiae
(Z622) ko Metschnikowia pulcherrima var. zitsae (ZY6), ta onoio. anopovadnkoy and yAedKog g
oMo apméiov Nrteumiva (Zitoo, ‘Hmewpog, EALGS) kot éxovv amodeydel watdAinio yio
TOPOYOYN 01voy €EAPETIKNG TOWOTNTAG, OKLVNTOTOMONKAY G€ amoAtyvivopévn kuttapivr. EledBepa
KOl OKWVNTOTONUEVE, KOTTOpa Xpnotpomombnkay o kaAlépyeleg exkkivnong oe {uudoelg pe dvo
TPOToVG: () T0 YAEDKOC gufolldotnke pe piypo tov avotépm (tavtoypovn (dumon) kot (B) o
YAEVKOG EUPOAIAOTNKE apyIKd pE TO 0TéAEXOC ZY 6 (KOAAEPYELD EKKIVIONG) KOL OTI GUVEYELL L€ TO
otéheyog Saccharomyces cerevisiae (koAlépysia olokAnpwong, dwapopikny Copwon). To enineda
TOPUYOYAG TOV TTNTIKOV UETAPOAMTOV GTOVG TapayOUevoVg oivoug a&loAoyninkay pécom aéplag
ypopatoypapiog - eacpotookoniog palag (GC-MS). To anoteléopato édsi&av 10 otéleyoc ZY6
EUPAVICE UEYOADTEPO TOCOGTA OKIVITOTOINGNG OTNV KLTTApiv) 68 oyéon pHe 1o 2622 evd ta dvo
OTELEYN TOPEUEIVAY LETAPOMKA EVEPYA LETA TNV oKV TOTTOINGoT Tove. EmmAéov, mapatnpnnke 6t
OKIVITOTTOINGT KOl TOV 000 GTEAEYMV 00NYNGE GE TOYLTEPO KOUTAPOAIGUO TOV GOKYOPOV KOl OE
GUYKPIGUUN TOPAy®YN TTNTIKAOV KOl OPOUATIKOV EVOCEDY GE OYE0T Le To gEAebBepa avaloya Tovg.
Téhog, ot TawtoOyxpoves Luudoelg £€deiEav KaALTEpO OmOTELECHOTA GE OYEON UE TIS OLOPOPIKES
Qopmoelg, 660V agopd v mopoywyn exlounTdv TPoidviov (OU®ONE, 00NYOVIOC GTO GUUTEPUCLO
OTL UTOPOHV VO, ATOTEAEGOVY ATOSOTIKOTEPT] KOl TOYDTEPT] EPOPLOYT TNV OVOTTOTIKT fropnyavia.

AéEag Khewowd: aikooikny (duwomn yAevkovg, akivnromoinom, ynyeveic {upopdxkmteg, mrntikol
UETAPOAITES, APOUOTIKO TPOPIA
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Comparative evaluation of the flavor profiles of wines produced by indigenous free or
immobilized yeast strains Saccharomyces cerevisiae and Metschnikowia pulcherrima, in
sequential and mixed fermentation schemes.

Filippou M., Karabika E., Parapouli M., Stergiou P-Y., Foukis A., Noutsopoulos D., Afendra A.,
Papamichael E.M., Hatziloukas E.
Enzyme biotechnology and genetic engineering group, University of loannina, 451 10, Greece

Wine composition and flavor is greatly influenced by the species of Saccharomyces and non-
Saccharomyces yeasts present in must. Although, the final stages of wine fermentations are dominated
by the alcohol-tolerant strains of Saccharomyces cerevisiae, non-Saccharomyces strains of different
genera draw attention as they have been reported to play a substantial role in the determination of the
sensorial character of wine. Over the last few decades, different biotechnological approaches have
been used in the winemaking industry. The immobilization of selected yeast strains has allowed more
widespread use of inoculated fermentation, with subsequent improvements in the control of
fermentation process, the aromatic profile and the final product cost.

In the present study, two indigenous yeast strains of oenological importance, ZY6 and Z622
classified as Metschnikowia pulcherrima var. zitsae and Sacharomyces cerevisiae respectively,
isolated from Debina grape must (Zitsa, Epirus, Greece) were immobilized on delignified cellulose.
Both strains were used as free or immobilized starter cultures in sequential and mixed fermentations.
The levels of produced volatile metabolites in all fermentation schemes were measured by gas
chromatography-mass spectrometry (GC-MS). Our findings showed that both strains maintain their
ability to ferment must after immobilization, while ZY6 exhibited a higher immobilization efficiency
on delignified cellulose. Furthermore, it was observed that immobilized cells of both strains consumed
sugars at a higher rate and produced volatile metabolites at comparable concentrations, to their
counterparts employing planar cells. Inoculation with mixed cultures of ZY6 and 2622 achieved better
results over sequential inoculation, in terms of desirable volatile metabolites production. In
conclusion, mixed cultures provide a faster and more efficient application for vinifications.

Keywords: wine fermentation, immobilization, indigenous saccharomyces and non-saccharomyces
yeasts, volatile metabolites, aromatic bouquet
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Models, databases and computational methods for analysis, synthesis and design of complex
metabolic networks

Vassily Hatzimanikatis®*

*vassily.hatzimanikatis@epfl.ch

Noushin Hadadi!, Jasmin Hafner!, Homa Mohamadai?, Anush Chiappino*

! Laboratory of Computational Systems Biotechnology (LCSB), Swiss Federal Institute of Technology
(EPFL) CH-1015 Lausanne, Switzerland

Computational methods are indispensable for comprehending and analyzing the existing knowledge of
biology and biochemistry, and for deepening our understanding of cell metabolism toward discovering
novel knowledge on metabolic functions.

We review here the latest advancements and contributions of the methods that we are developing in
the last 15 years. We present and discuss the challenges and opportunities in the development of
genome-scale metabolic models of microorganisms and their applications in microbiology,
environmental biotechnology and health sciences. We present some of our approaches in addressing
these challenges from our studies with Pseudomonas veronii and Plasmodimium falciparum.

We also present and discuss the development of BNICE.ch and BridgIT, which have been used for
exploiting the known and discovering novel biochemistry. BNICE.ch and BridglT have been used for
(i) the development of two databases of biochemical reactions, ATLAS | and Il, (ii) the atom mapping
of all known and novel reactions and pathways, and (iii) the gap-filling of metabolism in various
organisms.

Using BNICE.ch we reconstructed all the possible reactions, known and hypothetical, between all
known metabolites in biological databases, and this study resulted in a network of more than 137°000
known and novel reactions, each connecting two or more biological compounds. The results were
organized into the ATLAS 1| of Biochemistry (http://Icsh-databases.epfl.ch/pathways/atlas/). However,
through understanding of metabolism lags behind explaining the chemodiversity observed in living
organisms. In ATLAS II, we applied our methods on millions of chemical compounds and discovered
the enzyme reaction rules that can identify reactive sites on chemical compounds, act on them and
connect them back to known metabolic precursors.

To better characterize the generated hypothetical reactions and to associate them to the known
enzymatic reactions, we developed a complementary tool to BNICE.ch, we called BridglT. BridgIT is
capable of identifying candidate enzymes among different organisms with potential similarity in their
catalytic properties and it maps biochemistry to the open reading frames, in order to guide the choice
of genes for protein engineering and design of enzymes for the biotransformation of the hypothetical
reactions. Furthermore, we developed “iAM.NICE” (in silico Atom Mapped Network Integrated
Computational Explorer) that uses the BNICE.ch methodology to generate atom mappings for all the
generated reactions and pathways (known and novel). iAM.NICE creates in silico labelled metabolites
as substrates, and transfers the labels from all the atoms in substrates, to the products according to
known reaction mechanisms defined in the generalised reactions rules.

We will further discuss the challenges and opportunities for the development of these and similar
methods and for their application in a broad class of biotechnology problems from synthetic biology to
drug and nutrition design.

Key Words: metabolic network reconstruction, gap-filling, atom-mapping, synthetic biology
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H moxihopop@io TOV E60VIOV 6TA PITOYOVOPLOKAE YOVISIORATO TMOV HUKNTOV

Avyeprvov E., Koopéing B. N.
Touéog Ieveniknc xair Bioteyvoloyias, Tunua Bioloyiog, EKIIA, Ilavemotyuiodmoln 15701 AGnva,

EMado

To ptoyovoploKd yovididpato Tov HKNTov, 6€ avtifeon pe ta avtiotoro yovidiopato tav {dov,
glvar apBova oe ecovia. Ta eodVia GUVEIGEPEPOVY GTN SOUIKT] SUVOULKT KOL TN GUVTAIVIKOTITO TOV
YOVISLOUATOV GUTOV KOl G KOTOIEG TEPUTTMCELG GTNV EIGAYMYN VEDV YOVISI®V/YEVSOYOVIdIOV HECH
oplovtiag petapopds. 'Ewg tdpa £xovv meprypagpei 600 tHmot ecavinv, g opadas I kot opdadag I11. H
duakplon tovg yivetar pe Pdorn to unyovioud poticpatog kot tic RNA oddnlovyiec ko dopéc.
Yuvnbomg mepiEyovv avoyytd mhaicto avayvoong (ORFs), ta ool kwdikomolohv evdovoukiedoes Kot
aVTICTPOPES LETAYPAUPACES, AVTIGTOLYM, KOl EUTAEKOVTOL 0T HETABEOT TV ecmviny. Emmpocéitac,
€xovv tavtomonfel KAMOlEC TEPIMTOOCEL, «OOVUMVY €0mVIOV (E0ADVIO €VTOG €0@VIOV), OTOL 1|
QITOKOTT) TOV ECMTEPIKOD EGMVIOV TPOTMYEITOL TNG ATOKOMNG TOL EEMTEPIKOV. TNV TOPOVGH EPYACIN
eetdobnke 1 mowilopoppio TV €C0OVIOV GTO MTOYOVOPLOKAE Yovidlidpato Tov pokntov. Ta
YOVIOLOHOTO avakTnONKav amd dnpoocieg Paoelg dedopévev Kot Ta E0AVIO avoAvOnKay pe T ypnon
SLQOPETIKOV TPOYPOUUATOV Kot gpyoreiov BlomAnpopopikic. H avdivon aeopd v mokilopopeio
otov apbud, tov tomo, to unkog kol T ORFs tov ecoviov petald tov ptoyovoplokmy yovidiov
oToVg poKnteg. MeletnOnke emiong, n ocvvinpnuikdTa oTIG BE0ES E1600YNG TOV E0MVIOV OTA
yoviola. E&etdomkav cuvolikd 129 ptoyovoplokd yovidiouato amd to. omoio. 117 mepieiyav éva
TOVAGYIOTOV €0MVIO oTa 16 cuvtnpnuéva yovidwo mov pueretnOnkov. Karowo amd avtd to yovidia
(6mwg to coxl, rnl ko cob) cvykevipdvouy peydio aplbud ecwviov oe avtibeon pe dhho (w.y atp8
kor nadé) ta omoia dev epaviCovy tétowe Tdon. Omwg mpoékvye omd ta 1049 godvio mov
avaAOONKay, 1 CUVTPITTIKN TAEOYNEia avikel otV opada I pe mo kowég Tic vroopadsg IB, TA kot
ID &vtd¢ tv vIopovAd®Y ™ KLToxp®uKNng o&etddong (cox1-3), g rnl kow tov cob yovidiov,
avtiototya. To péyeBog towv ecoviov mowidiel katd péco 6po and 686 émg 1517 Levyn Pdoeswv Ko
oyetiletoan pe v dmoapén N un avoytov TAdciov avayvoone. Bpédnke emiong, 6tt idov THMOL
E0QVIN UE TOPOUOLOL OVOLYTA TACIGLO OVAYVOOoTG €0pAlovTal 68 GUVTNPNTIKEG YOVIOLaKEG BEaElg oty
mAeloYNeio TV €00V TV pukATev. H  @uioyevetikn avAivon EMAEYUEVOV TPOTEIVIKOV
QAANAOLYUDV TNG O KOWTG £VOOVOLKAEAONS, ONAadN Tng gvdovovkiedong tomov LAGLI-DADG,
£d0e1&e opadomoinon pe Pdon tov TOTO TOV £0WVIOVL-EEVIOT Kol dEVTEPELOVTMOC e Pdom TO Yovidio-
Eeviot). Emopévmg, m peAéTn TG TOWAOUOPQIOG T®MV ECMOVIOV EVIOC TOL LITOYXOVOPLOKOV
YOVIOLOUOTOG TOV HUKATOV UTOPEl Vo ODOEL GTOLYEIDL GYETIKG UE TO SLOPOPETIKA LOVOTATIOL TOV
odfynoav oty €£EMEN TOV HITOYOVOPLOKOD YOVIOIMUOTOC,

AéEerg-khewdnd: Mitoyovdplaxd yovidiopa puvkntav, eoovie, ORFs eocoviov, LAGLI-DADG
£VOOVOLKAEGGT], PUAOYEVEDT.
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Introns diversity in fungal mitochondrial genomes

Avgerinou E., Kouvelis N.V.
Department of Genetics and Biotechnology, Faculty of Biology, National and Kapodistrian University
of Athens, Panemistiopolis, Athens 15701, Greece

Fungal mt genomes, in contrast to the respective animal genomes, are abundant with introns. Introns
contribute to the dynamical structure, synteny of the mt fungal genomes and in cases, to the
introduction of new genes/pseudogenes with HGT (Horizontal Gene Transfer). In fungal mt genomes,
two intron classes, group | and group |1, have been described so far. These can be distinguished from
each other by their splicing mechanism and RNA sequences and structures. They commonly contain
open reading frames (ORFs) that are closely related within, encoding mainly for endonucleases and
reverse transcriptases respectively, implicated both to intron mobility. Additionally, there are a few
cases where twintrons (introns within introns) have been identified. In these cases, the splicing of the
external intron follows the splicing of the internal. In this work, the diversity of introns in fungal
mitochondrial genomes was examined. Genomes available in public databases were retrieved and
introns were analyzed manually and by using different bioinformatics tools. The analysis concerns
diversity in number, class, length and coding sequences among different taxa and genes. The existence
of conservative insertion sites was also examined. Therefore, 129 mt genomes of different fungal
species were examined, 117 species contained at least an intron in the 16 conserved mt genes located
therein. Certain mt genes (like cox1, rnl and cob) showed preference in acquiring a large number of
introns whereas others (e.g. atp8 and nad6) showed no such inclination. 1049 introns were analysed
and it was found that the devastating majority belongs to group I. The most common introns belong to
subgroups IB, 1A and ID within gene subunits of Cytochrome Oxidase (cox1-3), the rnl and cob genes,
respectively. Intron size ranged in average from 686 to 1517 bp and their sizes were correlated to the
presence or absence of ORFs. The majority of the fungal species carried introns of the same subgroup
with similar ORFs within conserved insertion sites of their respective mt genes. A phylogenetic
analysis of selected protein data from the most commonly found endonuclease in introns, i.e., LAGLI-
DADG endonuclease, indicated that proteins clustered together based on the type of the host intron
and secondarily on the host gene. Therefore, the study of the intron diversity within fungal
mitochondrial genes may provide traces concerning the different pathways applied to the mt genome
evolution.

Keywords: Fungal mitochondrial genome, introns, intronic ORFs, LAGLI-DADG endonuclease,
phylogeny.

140



Avootopomon (cOvinén) vedv 6tov a@uAeTikd @utomafoyovo poknra Verticillium dahliae: to
«EVOUOLO» YLO TNV ETEPOKAPVMGT] KUl TOV TUAPAPLAETIKO KOKAO

Bayyaing B.!, Handiodgvvov 1.A.22, Tormag M.A.

Touéoc T'evetikiic & Bioteyvoloyios, Tuiuoa Bioloyias, EOviké xa Kamodiotpioxd IMavemoriuio
ABnvadrv, AGnvo,

2 Zentrum fir Molekulare Biologie der Universitat Heidelberg (ZMBH), University of Heidelberg,
Heidelberg, Germany (present address)

Av Kot 1 euletikr|] dwdikacio avoamapaymyng eivar e&apetikd dadedopévn o OA0 TO QACUA TOV
EVKOPLOTIKOV OPYAVIGU®Y, EVIOVTOLS VLAGAPYOVV EMIGNG TOALAPIOUN TOPASEIYUATO OPLAETIKGOV
OUAd®V E CNUOVTIKN TKOVOTNTO TPOGOPUOYNG KOl «avIOYNS» otov eEeAKTIKO ypdvo. IloAlol
AVTITPOGMOTOL TOV OTEADMV (1] APLAETIK®OV) VEOUVKNTOV yopakTnpilovtorl amd WwiTePN OKOAOYIKN
emtoyio Kot peydAn owovopkh)/Proteyvoloykny onuaocio, ®otdco ot eEghktikol pnyovicpoi
TPOCAPUOYNG Kot TANOLGUIOKNG SUVOUIKNG OVTMOV TMV OPYOVIGUAOV, OTOVGI0 PLUAETIKMY SIEPYOCIADV,
dev gtvan amoivta koatavontol. O pHovog Yvootog TpOTOg AVIOALOYTS KOl AVOGUVOVUGHOD YEVETIKOV
VAKOV PETOED OTEAEXDV QUTAOV TOV HUKNTOV EIVAL 0 TAPAPLAETIKOG KOKAOG, 0 omoiog Eekivd pe v
avaotopmon (eOvinén) peta&d veav 1/kol GToPIMY SIUPOPETIKAOVY YOVOTOHTOV. LTIV TOPOVCO. EPYACIN
EQUPUOCOE CUUTANPOUOTIKEG TPOCEYYIOEIC YEVETIKNG Kol KLTTOPIKNAG Proioyiog 7y va
SLIAELKAVOVE KOl VO TEKUNPIDGOVUE AETTOUEPDS TN SLOOIKOAGIO TNG AVAGTOUMONG GTOV CTLOVTIKO
evtomaboyoévo pwoknra  Verticillium dahliae. MekemOnke extevdg 1 emidpoon moAATAGY
TEPIPOALOVTIKDY KOl QUGIOAOYIKDY TUPAUETPOV GTN GLYVOTNTO KOl TNV €KTOCT TOL (POLVOUEVOD,
GUUTEPIAAUPOVOUEV®OY TNG TOKIAOHOPQIaG HETAED OTEAEX®V, TNG MAKIOG Kol TUKVOTNTOS TOV
Brodoyucod vAKoD, TG didpkelag ETDOONS, TG cVUVOECTG KUl TOV QUGIKOYNUIK®V YOPUKTNPLOTIKMV
TOV VAMKOV emdoong. EmimAéov, pe ) ypnon €W0IKOV ovVOGTOAE®V KOl UETOAANY®DV OTOAELNG
Aertovpyiog emAEYUEVOV YOVIOI®V HELETAONKE 1| GUUUETOYN GLGTATIKDY TOV KLTTOPOCKEAETOD KOl
LOVOTOTIOV  UETOY®YNG ONUOTOS OTN ddlkacioo Tng avactopwmons. Amodeiynke mn Oiédevon
KUTTOPOTAUGLOTIKOD DAIKOD HECH TOV OVUCTOUMGEWDY, Kabde emiong kot opyovidiov, puetald tov
omoiv ptoyovopimv kal wopnvov. o v duesn mopathpnorn ¢ ONUoLPYING ETEPOKAPH®Y MG
ATOTELEGULO TNG OVOGTOUMONG KAl SEAELONG TVPNVAOV HETAED SLOPOPETIKMV GTEAEXDV, epapuOcOnKe
Spopikn ofjuaven mupnvev pe eopilovoeg Tpwteiveg (o cvvinén pe tn ovvdetikn wotdvn H1) kon
dueon wkpookomiky mapatipnon Coviavav kvttapov (live-cell imaging), o 6g ypoviouds tov
YEYOVOT®V TOVL (QOLVOUEVOL TeKuNPudOnke pikpookomikd (time-lapse microscopy). Etnv mapovoa
gPYOoio. TPAYUOTOTOMONKE OVOAVTIKY TEPTYPUP] TNG OOdIKOCING TNG OVOCTOUMONG LMV GTOV
woknto V. dahliae ot omodeiybnke dueca 1 dnuovpyio £TEPOKOPVOV MG OTOTEAEGUO TNG
avaotopmonc. H pedétn avty 0éter Tigc Pdoelg ywoo T AEmTopepn OlEPEDVNGT Kol TANPESTEPT
KATOVONGOT TOV EMOUEVOV OTASIMV TOL TOPAPLAETIKOD KOKAOV, LIOG YEVETIKNG TOpEiag e mBavdg
Wwoitepn onuacio yio v TAnduceuokn Poloyia kot v eEEMEN TOV OQVAETIKOV HVKNTOV.
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Hyphal anastomosis (fusion) in the asexual plant-pathogenic fungus Verticillium dahliae: the
first step towards heterokaryosis and the parasexual cycle

Vangalis V.1, Papaioannou I.A.}? Typas M.A.!

'Department of Genetics & Biotechnology, Faculty of Biology, National and Kapodistrian University
of Athens, Athens, Greece

2Zentrum fur Molekulare Biologie der Universitat Heidelberg (ZMBH), University of Heidelberg,
Heidelberg, Germany (present address)

Although sexual reproduction is ubiquitous among eukaryotes and generally considered essential for
their evolutionary longevity, there are several lineages that have dispensed with sex long ago and yet
persisted for many millions of generations without meiotic recombination. Notably, many asexual
filamentous fungi are characterized by significant adaptive capacity and ecological success, and they
comprise several representatives of major economic/biotechnological importance. However, the
mechanisms of adaptation on the evolutionary scale and the population dynamics of these organisms
in the absence of sexual processes, remain poorly understood. Asexual fungi are known to exchange
and recombine genetic material between strains only through the parasexual cycle, which commences
with anastomosis (fusion) between hyphae and/or conidia of different genotypes. The aim of this study
was to investigate anastomosis in the important plant-pathogenic fungus Verticillium dahliae. We
tested the impact of a wide range of environmental and physiological parameters on the frequency and
extent of anastomosis, including variability between strains, age and density of biological material,
duration of co-incubation, composition and physicochemical properties of the incubation medium. In
addition, we used specific inhibitors and generated loss-of-function deletion mutants of selected genes
for the analysis of the roles of cytoskeletal elements and signal transduction pathways in the regulation
of anastomosis. We proved that self and non-self anastomosis can be quite frequent under certain
environmental conditions and that cytoplasm can migrate through fusion bridges, including nuclei,
mitochondria and other organelles. For the direct analysis of nuclear migration and subsequent
heterokaryon formation we followed a differential nuclear labeling approach (involving tagging of the
linker histone H1 with different fluorescent proteins) and live-cell imaging. The timing and
coordination of cellular events preceding and following anastomosis were monitored with time-lapse
microscopy. In this study, we performed a detailed analysis of hyphal/conidial anastomosis in the
important phytopathogenic ascomycete V. dahliae and documented heterokaryon formation as a result
of anastomosis. This study lays the foundations for the investigation of the subsequent events that
happen during the parasexual cycle, a genetic process of major importance for the population biology
and evolution of asexual fungi.
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E&ehktiki] perhétn TOV TUPNVIKAOV YOVIOI®MV KAl HITOYOVOPLOKAV PUOMIGTIKOV OTOL(EI®MV
OV EUTAEKOVTOL OTT] HETAYPAPT] TOV PHITOYOVOIPLOKOD YOVIOLONATOS 6TOVS ACKORVKNTEC.

Bapaccdc X. I1., Nteptiag M., Koopéing B. N.
Touéog I'evenikne waur Bioteyvoloyiag, Tunua Bioloyiog, EKIIA, Ilavemotyuiodmoln 15701 Abfnva,
ElAéda

Ta royovopuokd yovidiopate (MEDNAS) mepiéyovv yovidia, mov eivor vmredbuova yuoo TIg
ouVTNPNUEVEG Aettovpyieg Tovg, Ommg 1 wapaywyn tov ATP. TTapovcidlovv peydin mowiiopopeio
oTN doun kol cVVBEST TOVG (CLVTIOVIKOTNTA, E0MVIO Kol SLYOVIOLUKES TTEPLOYEG) GTO OLOPOPETIKA
€ion pukntov. EmmAéov, Alya givol yvootd yio TNy avtiypoaen Kot HETOYPOUPN TOV LITOYOVIPLUKOD
YOVIOLOUOTOG GTOVG MOKNTEG, Me efaipeom Tic (OUEC Kol GAAOVE TPATLTOVG OPYOAVIGHOVS, OT®G 1)
Neurospora crassa. Xtnv mapovco gpyacia, TpaypoTonomdnke o oxedlacpog evog aiyopifuov oe
YAdooa mpoypappaticpod PERL, o omoiog mpoPAémer tn dvvntikn 0éom evdg vmokwvnti oe éva
OTO10ONTTOTE UITOYOVOPLUKO YOVISI®MA, TPOKEWWEVOL VO, Katavon el 1 dladikacio Tng LETAYpapig TOV
MtDNA kot 6g dAha €ldn pokntov TAnv tov tpoovagepbiviov. O alyopBuog ekmoadenTnKe pe 56
pokntiokd MIDNAS kot dokipdotnke og 27 yoviSIOUATE, TOL OVAKOLV G€ €101 amd To VIOPVLAO
Pezizomycotina. Amotéieoua ftav 1 TOLTONOMNGN TOV TOHAVOV LITOYOVOPLOKDY VITOKIWITOV.
Awmotdbnkav mhavég 0écelg Evapéng Tng LeTAYPAPNS, OTMG GTNV OVIOVCO, TEPLOYT TMV YOVISimV
rns, rnl, cox1, cob, mov &yovv avapepbei oty BipAoypapic, aALG kKot véeg mbavég OEcelg OTwg avTég
oV aviovca Béon tev yovidiov nadl, nad4, nad6, atp9, cox3. O mopomdve akyopiBuoc pmopel vo
amoteléoel Eva ypNotpo epyareio mov Bo 0dnynoel oe OmMOdOTIKOTEPA TTEPALOTIKG dedopéva Tov Oa
emPefardoovv TG in silico npoPréyeic. Emmpdoheta, mpaypoatomomdnkav in vitro meipdpoto, pe ta
omoio. yivetal TPOOTADEL OVIYVELONG TOV VLIOKWVNTAOV TOV UITOXOVOPLOKAV TOAVGIGTPOVIKMV
UETAYPAQ®V G LOKNTIOKA GTEAEYN, Ue Paon v in silico Tpofreyn. Znuoviikd Topnvikd yovidio mov
EUMAEKOVTOL OTNV OVTLYpoen Kot petaypagn, ommg, 1 DNA molvuepdon v (Miplp) koaw 1 RNA
moAvpepdon (Rpo4lp), culréyOnkav kot peletnOnkav amd drobéoipes alAniovyieg TOYOVOPLOKOY
YOVIOLOUATOV €VTOG TV ACKOULKATOV. AKOAOVONGE QUAOYEVETIKT] avAALOT], Yo va peAetnfovv
TOOVEG eEEMKTIKEG OYECELS KOL EVIOTIGTNKOV GUVINPNTIKEG TEPLOYES. TVUTEPACLOTIKG, TEONKAV Ol
Baoeg yu v guplTEPN AgrTovpYK UEAETN TV Yovidiov avtdv. Ot QUAOYEVETIKES OVOADGCELS
avédelay v eeMKTIKY] oyéon TV yovidiov autdv, m omoio Ogv tavtileTon mhvta pe ™
QULAOYEVETIKY] 0£0M TOV OpPYOVIGUOV TOL To QEPOLY. AVLTO KOTEGTN OKOUN TIO EUQAVEG OTOV
TPAYLATOTOMONKE CUYKPION TMV QUAOYEVETIKOV OEVOP®V HE OUTO TOL TPOEKLYE Omd TNV
ouVEVOUEVT apvolikn pntpa tev 14 yovidiov mov KoOKOmoouv TiG POCIKEG HTOYOVOPLOKES
npwteivec. Emouévog, M mapodcoo epyacion amoteiel éva onueio exkivnong yio ) UEAETN NG
AVTIYPOPNG KOl LETAYPOUPNS TOV LUK TIOKDY ULITOYOVOPLOK®DY YOVISIOUAT®V.

AgEerc-khedna: Mitoyovopiaxd DNA, Muoyovdploxn petaypaen, Ymokivntéc, DNA nolvuepdon vy,
MtRNA moAvpepaon, Dvloyéveon pokntov, Opydvoon MtDNA.
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The evolution of nuclear genes and mitochondrial regulatory elements implicated in the
mitochondrial genome transcription in Ascomycota.

Varassas S. P., Ntertilis M., Kouvelis V. N.
Department of Genetics and Biotechnology, Faculty of Biology, National and Kapodistrian University
of Athens, Panemistiopolis, Athens 15701, Greece

Mitochondrial genomes (mtDNAS) contain genes responsible for conserved functions, like the
production of ATP, but also present an extreme divergence in structure and composition (gene order,
introns and intergenic regions) in different species of fungi. Until now, little is known about the
replication and transcription of the mt genome of fungal species, with the exception of yeasts and
other model organisms, like Neurospora crassa. In this work, an algorithm (written in the
programming language PERL) was developed for the prediction of promoter sequences in any mt
genome, in order to understand the process of mt DNA transcription in other fungal species. The
algorithm was designed based on 56 fungal genomes, while it was tested on 27 genomes belonging to
species from the Subphylum Pezizomycotina and several possible promoter sites were identified.
These putative promoters were located upstream of the rns, rnl, coxl, cob genes, in agreement to
previously reported data in literature, as well as upstream of genes nadl, nad4, nad6, atp9 and cox3.
This algorithm could be a useful tool that would simplify experiments needed to verify the in silico
predictions. As a result of this in silico analysis, in vitro experiments were used to identify promoters
of the mitochondrial polysistronic transcripts from 14 fungal species. Furthermore, essential nuclear
genes implicated in these mechanisms, i.e., DNA Polymerase Gamma (Miplp) and RNA polymerase
(Rpo4lp) were identified from fully sequenced and available genomes within Ascomycota. A
phylogenetic analysis was performed to establish their evolutionary relationships and to identify
conserved regions. In conclusion, the first steps towards a detailed functional study of these genes
were taken. The phylogenetic analyses revealed the evolution of these genes within Ascomycota, and
it was shown that gene evolution does not always coincide to the phylogenetic relationships of the
organisms carrying them. This becomes apparent when the phylogenetic trees are compared to the
phylogeny based on the concatenated dataset of the 14 protein-encoded genes of the fungal mt
genomes. Consequently, the present work constitutes a starting point in the study of replication and
transcription of the fungal mitochondrial genomes.

Keywords: Mitochondrial DNA organization; Transcription; mt-promoters; mtDNA Polymerase v,
mMtRNA Polymerase; evolution.
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Agrtovpykn perAéTn Tov pérov g Fic To&ivng oto Escherichia coli

Afnpov M., I'padog K., Zxayd A., Beniepdxn A., Katwvakng I1.
Tewrmoviko Iavemotiuio ABnvav, AOyva, EAAddo.

Zghyn yovidiov yvootd mg cvothuata to&ivng-avitto&ivng evromilovial cuyvd og mAacpiow, eiyovg
Kol ypopocopata Poaktnpiov. Katd mm odpkelo puololoyik®dv cuvinkov avamtuéng, n evepyotnta
g to&ivng N M LETAPPACT] TNG EEO0VOETEPMVETL A0 TN OPAGCT] TNG AVTITOEIVNG. Xe d1apopeS GLUVOTKEG
KaTomovnoNng, ®otoco, N to&ivi pmopel va evepyomoinbel kot otoyevovTog PAcikéG KLTTOPIKEG
depyacieg emtpénel ot KHTTOPA VO E1I6EAB0VY GE pia TapodikY| petafoikd AavBdvovsa KatdoToo
uéxpt va amopakpuvlel n katamdvnon. Mpwteiveg pe Fic dopkég meployés, ol omoieg Kataivovy v
TPOCONKN POCPOPIKDY EVAOCEDV GE TPOTEIVIKA VTOGTPMUOTH TPOTOTOIDOVTIOS TI AELTOLPYIK TOVG,
gvtomilovtal evpémg Kot gival mepocOTEPO SUOESOUEVES HETOED TOV TPOKAPVMOTIKAOV OPYOVICUADV.
IMoAAég mpwrteiveg pe Fic dopikég meployég avikovv o€ cuotiuato to&ivng-avitto&ivig. Zmv mapodoa
UEAETN, TTEPLYPAPOVUE L0 POKTNPLOGTOTIKY OVOGTOAN TNG AvATTLENG KOTd TNV LIEPEKPpact ¢ Fic
to&ivng tov E. coli,  omoia dev pmopel va avtiotabotei and v cvvékppaon g YhfG avtito&ivng,
VIodeIkVOOVTaG vav mhavo dtumo pnxovicpd pvbuiong g dpdong tng Fic. Iaviog, n YhfG
oynuotiCel éva otabepd TPOTEIVIKO cvumAoko pe Ty Fic, o oynuotioudc tov omoiov Peltidvel
dedvtomro g Fic. "Exoviog ¢ otéy0 v kotavonen tov gueloloyikod poiov g Fic, deiyvovue
ot 1 vepékepoon g Fic mapepfaivel oty 10&KOTNTA SIUQPOPETIKOV aVTIBLOTIKOV pE Evay TPOTO O
omoiog e€aptdTor omd ToV TOTO TOL AVTIPLOTIKOV Kot T1 GLYKEVTP®GN Tov. [lepattépm, wg éva TpmTo
Briua Tpog ™V Katavonon Tov unyavicpov dpdong g Fic, emdidkovue TOV EVIOTIGUO TPMTEIVOV 01
onoieg pumopovv va. adniemidpdoovy pe v Fic. Mo tpodtn €voeién g ovppetoxng thg Fic oty
AmOKPLOY| 68 CLVONKES KATATOVNONG TPOEPYETAL amd TNV CAANAETidpacn g ne v Dps mpwteivn 1
omoia gvioyvel Ty emPinon Tov Paktnpiov kaTd T S1GpKELN SIAPOPOY CLVONKOY KATOTOVIONS.
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Functional study of the role of Fic toxin in Escherichia coli

Dimou M., Grados K., Skagia A., Venieraki A., Katinakis P.
Agricultural University of Athens, Athens, Greece

Gene pairs known as toxin-antitoxin systems are common and highly abundant on bacterial plasmids,
phages and chromosomes. During physiological growth conditions, the activity of the toxin or its
translation is neutralized by the antitoxin. Under various stress conditions, however, the toxin can be
activated and then it targets essential cellular processes enabling cells to enter a transient metabolically
dormant state until the stress is removed. Proteins with Fic domains, which catalyze the addition of
phosphate containing compounds into protein substrates modifying their function, are present in all
domains of life and are mostly widespread among prokaryotes. Many Fic domain proteins are part of
toxin-antitoxin systems. In the present study, we identify a bacteriostatic inhibition of growth upon
overexpression of Escherichia coli Fic toxin, which cannot be counterbalanced by the YhfG antitoxin
co-expression, indicating a possible atypical mechanism of Fic regulation. Nevertheless, YhfG forms a
stable protein complex with Fic which moreover improves Fic solubility. Aiming to understand the
physiological role of Fic, we demonstrate that Fic overexpression interferes with the toxicity of
different antibiotics in a way that depends on the type of antibiotic and its concentration. Furthermore,
as a first step towards the understanding of the Fic mechanism of action, we sought to identify proteins
that are able to interact with Fic. A first indication of the involvement of Fic in a stress response
pathway comes from its interaction with the DNA protection during starvation Dps protein which
enhances bacterial survival during various stress conditions.
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To yoviowo rps3 kon 1 EuTAoKI] TOV 6TV EEMEN TOV PITOYOVIPLAKOD YOVISIONOTOS TOV LUK TOV

Kopoféon A. I'., Nteptiaf M., Kovféing B. N.
Touéog Ieveniknc xair Bioteyvoloyias, Tunua Bioloyiog, EKIIA, Ilavemotyuiodmoln 15701 AGnva,
Ellada

To proyovoplaxod yovidiope (MDNA) tov pukitov koduomotel didpopa yovidia, £V €K TOV OToimV
givan 1 ppocoukn mpwteivy S3 (rps3 — Ribosomal protein S3). H mpoteivn tov yovidiov owtod
EUMAEKETAL OTN] GLYKPOTNGN TNG HKPNS PYPOCOUIKAG VTOUOVASOS TOV HITOYXOVIPLOKOD PBOCOUATOG.
To yovidio mapovclaletl mokiiopopeio. TOGO GTNY TOTOAOYiN TOV GTA YOVIOLOUATO TOL PoctAelon TmV
HUKAT@V 0G0 KOl oTnv oAAnAovyio Tov. XvyKekpluéva, 1o yovidlo tng rps3 edpaletar &ite oto
ptoyévopilo eite otov mopnva. Otav 1o yovido Ppicketor oto MIDNA evtoniletal o€ eo@vio TOV
yovidiov mov kwdkonotel ™ peyddn rRNA piBocopkn vropovade (rnl) v elevbepo oto MtDNA.
Opodroyeg Rps3 mpwteiveg pe tig RpS3 tov pokntov £povy Ppebel ota yovididpota tov apyaiov, Tov
Baktnpiov kabhg eniong oto TUPNVIKO YOVISIOHO TOV HETAlO®V Kol QUTOV KOl GTO UITOYOVOPLUKO
Kol YA®POTAACTIKO Yovidimpa tov eutdv. H mpoteivn RPsS3 otovg mapomdve opyavicopos €xet
eumhokel oe mOAAEG Aettovpyieg OMOG 6T CLYKPOTNOY TOL PPOCHOUATOG Kol otV emdOOpHmon
Prafov oto MIDNA. Tlpaypotomomdnke @uioyevetikn avdiven m onoio Pocioctnke o€ TPEIC
puebodoroyiec: v Mébodo tov ITAnciéotepov I'eitova (NJ), tng Méyiotng Pedwromtog (MP) ko
™¢ Mragoiovig Avaivong (BI) kot ot toroloyieg Tov dévrpov emaindevtnkav pe NJ-, MP- bootstrap
ka1 pe Metayevéotepeg ITiBavomreg. To cuumepdouato Tov TPOKHTTOVY amd TNV GTOLYIoN TOV
ApVOEIKDY aAANAOLYIOV TV puknTiok®dv MERPS3 eivar 1 caeng eEehkTikn SloQopoToincT TV
TPOTEIVOV TOV TPOKLTITOLV O T yovidww 7ov &dpaloviotl evidg TV €0MVIOV &vavil TV
avtioToryv mov gival eredBepa. AmO 1O SeVTEPO PLAOYEVETIKO JEVIPO OTOL YPNCLUOTOWONKAV Ot
ApVOEIKEC OAANAOVYiEG CLUTTEPIAOUPOVOUEVOV KOl OVTITPOCOTMV OO OPYUVIGUOVG TOL OVIKOLV
OTIG GALEC EMKPATELEG TAEOV TV UVKNTOV, TPOKLITEL OTL 01 AAANAOVYIEG TV apyoimV EpYOVTOL GTNV
Baon tov @uAoyevetikoy O&vipov kol deiyvouv HeYAAn eEEMKTIKY] CULYYEVEW HE TIG TUPNVIKEG
TPOTEIVES TOV LOKNTOV, HETal®OV Kol utdv. Evd, ot aAinlovyieg tov a-mpoteofaktnpiov Kabmg
Kol GAA@V Pakmpiov deiyvouv peyaAn €EEMKTIKY GULYYEVELD, HE OVTEC TV UITOXOVOPIOV Kol TV
YAOPOTAUCTAOV TOV PUTAOV KOl UE TIG TOXOoVOpPLoKEG adinAovyies tov pukntov. H avdivon pog
épyeton oe ovpewvio pe v Bewpla g evdoovuPimong mov vmootnpilel 6Tl Ta pITOXOVIpLLL
aponAlav amd v evéocuuPimomn evog TPOYOVoL apyoiov LE TPOYOVO TOV a-Tp®TEOPaKTNPiny Kot
Vv gumAovutilel, emeinydvag TNV TOKIAOUOPPic GTNV TOTOAOYI, TN HETAKIVNON TOL Yovidiov TTpog
Tov mopnva 1 v e&dAewyn Tov koD Kol TNV EUTAOKN TOV o€ GAAEG Aertovpyieg emmAéov Tng
GLYKPOTNONG TOL PPOCMUATOC.

Ag&Eaig Khewda: rps3, pitoyovoplakd yovidimpa, euAoyEveo, evbocupfinon, eEEMEN, ecmvia.
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rps3 gene and its role to the evolution of fungal mitochondrial genomes

Korovesi A. G., Ntertilis M., Kouvelis V. N.
Department of Genetics and Biotechnology, Faculty of Biology, National and Kapodistrian University
of Athens, Panemistiopolis, Athens 15701, Greece

Several genes are encoded by the fungal mitochondrial (mt) genome but only the ribosomal protein S3
(rps3) is involved in the assembly of the mt small ribosomal subunit of the mt ribosome. This protein
is encoded by a gene which is located either in the fungal mt genome or in the nuclear genome. When
this gene is located in a fungal mt genome, it may be found as a free-standing gene, or as an intronic
ORF in an intron of the rnl gene (which encodes the mt large rRNA ribosomal subunit). Rps3
homologue proteins with the respective fungal mtRps3 are identified in the archaeal and bacterial
genomes, as well as in the nuclear genomes of metazoan and the nuclear (nc), chloroplast (cp) and
mitochondrial (mt) genomes of plants. The Rps3 protein in the above organisms is involved in several
different functions, like the assembly of the ribosomes, mtDNA repair mechanisms and gene
regulation. Phylogenetic analysis was based on three different methodologies, i.e., Neigbour-Joining
(NJ), Maximum Parsimony (MP) and Bayesian Inference (BI) and tree topologies were verified with
NJ-, MP- bootstrap support and Posterior Probabilities. The result of the amino acid alignment of the
fungal mtRps3 sequences was the different clustering of the proteins encoded from intronic ORFs
from those encoded from free-standing genes. Furthermore, a second amino acid alignment including
sequences from representative organisms belonging to all known domains, demonstrates that the
archaeal sequences are basal to the tree and they are phylogenetically closely related to the nc proteins
of the fungi, metazoan and plants. Moreover, the sequences of a-proteobacteria and those of other
phyla of bacteria are closely related to the mt and cp sequences of plants as well as the fungal mt
proteins. Our analysis is in accordance with the endosymbiotic theory which supports that the
mitochondrion is of bacterial ancestry hosted to an archaeal ancestor cell, originating from the
bacterial phylum a-proteobacteria. Thus, an enrichment of the endosymbiotic theory is achieved by
this work and more specifically, with the understanding of the variability in the rps3 topology and its
functional diversity beyond its implication to the ribosome assembly.

Keywords: rps3, mitochondrial genome, phylogeny, endosymbiosis, evolution, introns.
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0dévovtag mpog TNV EKTipNoN TG TOYKOSHOS HIKPoPloxkig PromouiAdTNTag Kavovtag ypion
TOV CVGCMPEVUEVOV HOPLOKAOY dAANAov 1OV drabéoues amd v Tthateoppa IMNGS

Lagkouvardos 1.1, Joseph D.t, Kapfhammer M.%, Giritli S.2, Horn M.2, Haller D.%3, Clavel T.!
1ZIEL Institute for Food and Health, Technical University of Munich, Freising, Germany;
Department of Microbiology and Ecosystem Science, University of Vienna, Vienna, Austria;
$Chair of Nutrition and Immunology, Technical University of Munich, Freising, Germany

O geritelg oy teyvoroyio aAANAODYIONG £XOVV GUVIEAEGEL OTI) GLGGMPEVGCT] EVOG TPMTOPAVOVG
OYKoL poplakng mAnpoeopioc. Edwd yia tig pikpofroxés kowvotnres, nepiocdtepa and 100 yiAiddeg
delypata €ovv t0 TPOEIA TOVE, PUCICUEVO GE QUTAIKOVIO, TNG LVITOUOVAdAS 16 Tov pliocmptko
RNA, 6wbéoyo péowm yevetikav PBacewv dedopévav 6mwg n SRA. o v dueon mpdoPaon kot
aglomoinon avtig g TAnpogopiog yticape to cvotnuo IMNGS (https://www.imngs.org), sva
SwadkTvakd epyaieio mov avtdpoTa GLALEYEL kot emelepyaletan dabéaieg pikpoPrakés aAAniovyieg
KOl TIC TPOGPEPEL HECH EVOC PLAKOV TTepIPAAlovToc otovg ypriotes. To cvotnuo divel emiong v
duvatdmra Yo ene€epyacio vEwv dedopévev mov 6g GuVAlaoud pe mpoyphupato omwg . Rhea
(https://lagkouvardos.github.io/Rhea/) mpoceepei o mANpn  mhlatedppa  yo ™V avdivon
UIKPOPLOK®OV KOWOTHTOV. AVAUESH OTIC OEKAOEC OLVATEG €QUPUOYEC NG TAaTEOpurog IMNGS,
Eeyopilovy 1 dvvatdHTNTO VO TPOGSIOPIOTEL TO PLGIKO O1KOGVOTNUA KGOE Yv®maToD PokTnpiov Kot M
ektipmon mg maykoouag Boktnpdtakng Promokilotntos PactlOUEVT GTIG GUCCMPEVUEVES LOPLUKES
aAAndovyiec. H extiunon T0v 7OCOGTOV TV YVOOTOV Poktnpldv ove mepPiilov Kot o
TPOGIOPIoUOS PokTnpimv 6TOY®V TPOS OTOUOVMOT] Kol LEAETN glval emiong duvot HECM TNG XPNOTS
TOV 0e00UEVOV TOV GLOTHUATOS. Xuvolikd, To IMNGS, omotedel éva povadikd epyoieio mov
ToALOTANGLALEL TV A&l TNG CLGCMPEVUEVNG YVAOTG EMITPENOVIOG 0L OAGTIKY EMIGKOMICY] TOV
pikpofiaxod KéGuov.
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Towards the estimation of the global microbial diversity by use of the accumulated molecular
sequences available by the IMNGS platform

Lagkouvardos 1.1, Joseph D.t, Kapfhammer M.%, Giritli S.2, Horn M.2, Haller D.%3, Clavel T.!
1ZIEL Institute for Food and Health, Technical University of Munich, Freising, Germany;
Department of Microbiology and Ecosystem Science, University of Vienna, Vienna, Austria;
$Chair of Nutrition and Immunology, Technical University of Munich, Freising, Germany

The advances in sequencing technology have contributed in the amassing of an unprecedented amount
of molecular information. Especially for microbial communities, more than 100 thousands of samples
have their profiles, based on 16S ribosomal RNA amplicons, available through sequence database
repositories like SRA. For the direct access and utilization of this information we build the IMNGS
system (https://www.imngs.org), a web tool that automatically retrieve and process available microbial
sequences and offers them over a user-friendly environment. The system, also gives the option to
process users own data that in  combination  with  programs like  Rhea
(https://lagkouvardos.github.io/Rhea/) make a complete platform for the analysis of microbial
communities. Between dozens of possible applications of IMNGS, distinguishable are the capacity to
determine the natural ecosystem of every known bacterium and to estimate the global bacterial
biodiversity, based on the accumulated molecular sequences. The estimation of the known bacteria
ratio over each environment and the identification of bacterial targets for isolation and study is also
possible through the usage of the system data. Overall, IMNGS is a unique tool that multiplies the
value of accumulated knowledge allowing for a global overview of microbial world.
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Rhea: M Swe@aviig ko apOpotiy pon gpyaciog oty R yo v avdiven pikpofrok®v mpopik
Paciopéva og apmikévia Tov yovidiov 16S rRNA

Lagkouvardos 1.}, Fischer S.t, Kumar N.}, Clavel T.
1ZIEL Institute for Food and Health, Technical University of Munich, Freising, Germany

H onpooio tov mpogil apmiikoviov tov yovidiov 16S rRNA (aumiikévia) yio TV KoTovonon g
dpdong tov wkpoPiov oe pia TAnbopa TEPPOAAOVIOV OTOC To KPOPLOUATE TOV ONAACTIKGY, oE
GUVOLOGUO e TN OPOCTIKA HEI®ON TOL KOGTOLG OAANAOVYIOTNG, 0ONYNoe oe M avénomn Tov
EPELVNTIKAV OpacemV HkpoPlokng aAiniovyone. H tayelo diddoon tev texvoroyidv aAANA0DYIONG
véog yevidg vl og mANpn ovtiBeon pe tn Ppadeio petagopd texvoyvociog Uetalld T®V EPELYNTOV
ov 0dnyouv Tig e&gliéelg oTov TOoUEN AVTO KOl TOV UEYAAOL OPIOUOD TV £PYOCTNPIOV TOL ATAd
EVOLPEPOVTOAL GTN YPNON CVTOV TOV TEXVOAOYIDV. Metald tov dubéciuov emAOY®OV Yo avaAvor)
dedopévov apmAMKovimv 1 YAOCGO TPOYPUUUATIGHOD KOl OTATIGTIKNG avaivong R Eeywpiletl yio v
gveMéia, TIg duvatdTNTEG TNG Kol TNV KOvOTNTA Vo EPUPUOLEL TIG KOAVTEPEG TEXVIKEG Kol V.
npooappoletat otig WtepodTTeEG Kabe TpoPAnuatoc. Edm mapovoidlovpe v Rhea, po Aicta omd
TPOYPAUUATE OTN YA®GGo R mov evoopatdvouy Lo GePpl TEKUNPIOUEVOV ETAOYADV Yol TNV
avaivon wwdakeov Aswovpyikov  To&wvopkov  Movadeov (OTUS), mepihapPavouévng g
OUOAOTTOINOTG TOV SEGOUEV@V, TOV VTOAOYICUOV TNG GAQO Kol BNTo TOIKIAOUOPPIAG, TNG OTUTIOTIKNG
GUYKPLONG NG HIKpoPlakng ovvBeons katl vroloyiopob cvoyeticewv. To tpodypapa Rhea pmopei va
ypNoononbel Tavtdypova cav aeeTnpio, Yo VEOLS KOl GOV TPOTANCUE, Y10 EUTELPOVS ¥PNOTES, Ol
omoiol pmopovv €OKOAN VO TO TPOGOPUOCOVV Kol vo TO emekteivouv. Onwg to mpoTLTO GTNV
EMOTNUOVIKN Kowotnto eEedicoovtal, €tol ko to mpdypape Rhea Oa mpocopupdletor mote va
OVTOVOKAQ TAVTO TNV 0L TOV TPOKTIKOV GTNV AVAALGT HKPOPLOKdV TPoeil Le ToV Stopovi] Kot
EUMEPIOTATOUEVO TPOTO OV emitpenel 1 YAwooo R. To wpdypoua Rhea kot Aemtouepeic eyyepida
ypNong eivar eEledBepa tpocsPdoiua otnv dievbuvvon https://lagkouvardos.github.io/Rhea/.
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Rhea: a transparent and modular R pipeline for microbial profiling based on 16S rRNA gene
amplicons

Lagkouvardos 1.}, Fischer S.t, Kumar N.}, Clavel T.
L ZIEL Institute for Food and Health, Technical University of Munich, Freising, Germany

The importance of 16S rRNA amplicon profiles in understanding the influence of microbes in a
variety of environments, including mammalian-associated microbiomes, coupled with the steep
reduction in sequencing costs led to a surge of microbial sequencing projects. The rapid popularization
of next generation technologies for microbiome sequencing is in stark contrast to the slow transfer of
knowledge between the laboratories driving further developments in the field and a high number of
laboratories simply interested in using these technologies. Among available pipeline options for high-
throughput 16S rRNA gene analysis, the R programming environment for statistical computing stands
out for its power and increased flexibility, and the possibility to adhere to most recent best practices
and to adjust to individual project needs. Here, we present the Rhea pipeline, a set of R scripts that
encode a series of well-documented choices for the downstream analysis of Operational Taxonomic
Unit (OTU) tables, including normalization steps, alpha- and beta-diversity analysis, statistical
comparison of composition data, and calculation of correlations. Rhea is both a straightforward
starting point for beginners and a framework for advanced users who can modify and expand the tool.
As the community standards evolve, Rhea will adapt to always represent the current state-of-the-art in
microbial profile analysis in the clear and comprehensive way allowed by the R language. Rhea scripts
and detailed documentation are freely available at https://lagkouvardos.github.io/Rhea/.
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IMNGS: 'Evaog ektevilg avorytog mopog smefepyaospuéivov pkpoplok®dv mpoil Paciopéve oe
apmAtkovia Tov yovidiov 16S rRNA ywo gpyacies oty otkoroyia kon TN romoukilotnTo

Lagkouvardos 1.1, Joseph D.t, Kapfhammer M.%, Giritli S.2, Horn M.2, Haller D.% 3, Clavel T.!
1ZIEL Institute for Food and Health, Technical University of Munich, Freising, Germany;
Department of Microbiology and Ecosystem Science, University of Vienna, Vienna, Austria;
$Chair of Nutrition and Immunology, Technical University of Munich, Freising, Germany

Baoelg dedopévov alinrodyiong omwc m SRA (Sequence Read Archive) dpodv g o xbplog
amoONKELTIKOG XDPOS Yo Evav TPOTOPOVH OYKO OeO0UEVOV TPOEPYOUEVOV amd NG VENG YEVIOG
Texvoroyieg aAniodyong. Avtég ol facelg mg Topa Prro&evodv mave amd 100 000 pkpofrokd
wpoeik Pacicuéva oe aumikdvior Tov yovidiov 16S rRNA amd Sidpopa mepipariiovta. O apBuog
auTOC glvar cuveyOueva aLEAVOUEVOG KOl DITAPYEL EMTOKTIKA avaykn Yy alomoinon ovtng g
oLOGOPELVHEVNG TANpoopiac. T to Adyo avtod, avortoéaue to IMNGS (Integrated Microbial Next
Generation Sequencing), o KawvoTOUO TAATPOPLO OV OLOLOMOPPO KOl CLOTNUATIKG avayvmpiletl,
ekhyel, emelepyaletorl kot avoivel O 0 To TPOKAPLAOTIKG dedopéva oty SRA mov Poacilovtor og
OUTAIKOVIO KO TOL YPNCHOTOLEL Yio TNV Tapoy@yn Pdoemv dedopévev ariniovyldv ava delypo Kot
wpogik Paciopéva oe OTU. Xpnowomowdvrog €vo OldVKTINKO GTOTOTO, OLT T EKTEVAG
EVOTOMUEVT TTNYN OAANAOLYLDV UTTOPEL VO XPNCIULOTONOEL Yior TNV AAVINGT VOGS EVPEDG PAGLOTOC
EPOTNUATOV NG KpoPlakng owoAoyiog kot epappocpévng pkpofloroyiag. Ilapovoidlovpe
Tapudelypata TOLV TAOC ovT 1N dladikacio EXLTPEREL TNV a&lOAOYNGT TNG OIKOAOYIKNG GTOVOUIOTNTOS
GUYKEKPIUEVOV UIKPOOPYOVIGUDV GE SLAPOPOVG EEVIOTEG ) OIKOGVGTHIOTA, KOl GTNV TPOYILOTOTOINGT
ektTipmong Promotkihotag Yo 6ToxevUéEVES TaSvopkes opddes. H mlatedpua mpospépet emiong pio
OAOKANPOUEVT POT| EPYOCLDV Y10, TV de NOVO avaALGT SEOUEVOV OUTAKOVIOV TOV YPNOTOV Y10, THV
EVKOAOTEPT GUYKPION UE TO VIApyovTo dedopéva. Xvvoalkd, to IMNGS swoal éva mpmtomoploko
gpyodeio mov mapgyetar EAEH0EPU GTNV EMGTNUOVIKY KOWVOTNTO Y10, TNV UEYAANG KMUOKAG ovOAVOT)
g Paktnplokng Promokiadtrog. Avtd 1o gpyodeio pmopel va yiver mpocfdoipo otn dievbuvon:
WWW.imngs.org.
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IMNGS: A comprehensive open resource of processed 16S rRNA microbial profiles for ecology
and diversity studies.

Lagkouvardos 1.1, Joseph D.t, Kapfhammer M.%, Giritli S.2, Horn M.2, Haller D.% 3, Clavel T.!
1ZIEL Institute for Food and Health, Technical University of Munich, Freising, Germany;
Department of Microbiology and Ecosystem Science, University of Vienna, Vienna, Austria;
$Chair of Nutrition and Immunology, Technical University of Munich, Freising, Germany

Sequence databases such as the SRA (Sequence Read Archive) serve as primary depositories for
massive amounts of data obtained by Next Generation Sequencing. Databases currently host >100,000
16S rRNA amplicon-based microbial profiles originating from various host habitats and
environmental sources. This number is increasing rapidly and there is a dire need to utilize this
accumulating pool of knowledge. Therefore, we developed IMNGS (Integrated Microbial Next
Generation Sequencing), an innovative platform that uniformly and systematically screens for,
retrieves, processes, and analyzes all prokaryotic 16S rRNA amplicon datasets available in SRA and
uses them to build sample-specific sequence databases and OTU-based profiles. Using a web interface,
this massively integrated sequence resource can be queried and used to address a broad range of
questions of relevance in microbial ecology and applied microbiology. We show examples of how the
approach allows testing the ecological importance of specific microorganisms in different hosts or
ecosystems, and performing targeted diversity studies for selected taxonomic groups. The platform
also offers a complete workflow for de novo analysis of users’ own raw 16S rRNA amplicon datasets
for the sake of comparison with existing data. In summary, IMNGS is a pioneering tool provided as
free resource to the scientific community for large-scale analysis of bacterial diversity. This new
resource can be accessed at www.imngs.org.
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Yoykprtikn  peréTn  pukpofroxils ovOEKTIKOTNTOS £vavil TNG  TIYEKVKAIVIIG Kol GAA@V
avTifloTik@v évavtt kKavikov otehey@v Staphylococcus aureus, Enterococcus faecium ko
Enterococcus spp.

Maovtiovpavn L!, Tiéccag X.., Ake&émoviog A.., Teiyerov X.2, Baydotii E.B
IMapackevomoviov 1.3, Xkovpa A.%, Nepavtlakn A.l, Zravpomovrov E.5, Masliptioyrov EL
Unuoxpitero  Hav/juo  Opdrng, Tuijua Aypotixiic  Avamrvéng.  Epyactipio  MikpoBioloyiag,
Biotgyvoloyiag kou Yyiervig, Opeotidgda, EALGdo.

[Tavemotquaré T'eviké Nocokousio Alecavdpovmoins, Epyootipio Biomaboloyiag, AleCavdpodmoin,
EMdéda.

8 Inmoxpdreio Nocoxousio Osooalovikns, Epyactipio MixpoPioloyiag, Ocooaioviky, ElLddoe.

4 Apiorotélero Iavemotiuo Osooalovikng, latpixi Xyoln, Oeooaloviky, Eldda.

® Nocokousio du Jura, Ilpodotio de Porrentruy, Tusua I'npiazpixiic Aigue,2900-Porrentruy, Eifetia.

H tiyexvidhivn elvar éva avTiflotikdé mov oviKeEL GTNV OIKOYEVELD TOV YAVKOKUVKAWVAV Kol GOV
pnyoaviopd dpdiong €xel v avactoAn e Paktnplakr|g mpotetvocvuvleonc. Eykpinke and tov FDA
70 2005, Kupimg Yo SEPUATIKES Kol YOTTPOOICOPAYIKES LOAVVGELC.

e ouT TV HEAETN, M TIyeKLKAIVY dokudotnke Evavit oteleymv S.aureus, Enterococcus faecium kot
Enterococcus spp.xat ta amoteléopata cuykpiOnkav pe avtd dAlov 11 aviiflotikdv xouniov Kot
VYNADV CLYKEVIPDOGEWDY AVTIGTOLYOL.

Ooco agopa to amotedécpoto, oteAéyn Enterococccus faecium emédei&av vynin svoucHncio oty
tryekvAivn (0.03pug/mL) oto ovvord Tovg Kol akolovOncav 4 dAlo, aviiploTiKd Tov TEPOVGINGOY
Tég MIC g taéng 0.12pug/mL (apo&ikiddivn, Aefoero&aciv, kKepTpla&dvn Kot OUmtKIAAivn).

To. oteAéyn Tov Staphylococcus aureus enédei&av vynAn evaodncia TPOTICTOG GTNV TYEKVKALVY, 0TN
AePoero&acivn kot ot pepomevéun (0.12 ug/mL) kot dgvtepevovimg ot pvokvkAivn (0.25 ug/mL).
Iopd v 1oyvpn aviikpoPlokn Opdon KAmowmY amd To GYETIKG VeOTEPA avTIPOTIKG, 1)
ocuvellopevn epeavion OAO Kol TEPIGGOTEPMV AVOEKTIKOV 1 TOAV-0VOEKTIKOV GTEAEXDV TPOKOAEL
TIG TEPIOGOTEPEC AVNOVYIES OTIV TPOOTADELN KATUTOAEUNONG TOV AOUDEEDV.

Aé&Eaig kKhewona: Avtiplotikd, kKAvikd Ttaboyova, avtioavtoyn
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Comparative antimicrobial susceptibility study of tigecycline and other antibiotics against
clinical Staphylococcus aureus, Enterococcus faecium and Enterococcus spp. strains.

Mantzourani_I!, Plessas S!, Alexopoulos A!, Tsigalou C2?, Vagdatli E3 Paraskevopoulou I3,
Skoura L* Nerantzaki A!, Stavropoulou E®, Bezirtzoglou E™.

Democritus University of Thrace Department of Agricultural Development, Laboratory of
Microbiology, Biotechnology & Hygiene, Orestiada Greece.

2University Hospital of Alexandroupolis, Biopathology Laboratory, Alexandroupolis, Greece.
$Hippokrateion Hospital of Thessaloniki, Microbiology Laboratory, Thessaloniki, Greece.

4 Aristotle University of Thessaloniki, Medical School, Thessaloniki, Greece.

®Hopital du Jura,site de Porrentruy, Service de Geriatrie Aigue,2900-Porrentruy,Switzerland.

Tigecycline is an antibiotic which belongs to the family of glycocyclines and as a mechanism of action
has the inhibition of bacterial proteinosynthesis. It was approved by FDA on 2005, mainly for skin and
gastrointestinal infections.

In this study, tigecycline was tested against S. aureus, Enterococcus faecium and Enterococcus spp.
strains and their results were compared to those of 11 other antibiotics of low and high concentrations
respectively.

As far as the results are concerned, isolates of Enterococccus faecium exhibited high susceptibility to
tigecycline (0.03ug/mL) in their total followed by a number of four other antibiotics which showed
MIC value 0.12ug/mL (amoxicillin, levofloxacin, ceftriaxone and ampicillin).

Staphylococcus aureus strains showed high susceptibility primarily to tigecycline, levofloxacin and
meropenem (0.12 pg/mL) and secondarily to minocycline (0.25 pg/mL).

Despite the effectiveness of some relatively new synthesized antimicrobial agents against pathogens,
the continuous appearance of resistant and multi resistant strains is of the main concerns fighting
microbial infections.

Keywords: Antibiotics, clinical pathogens, susceptibility
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Mehétn TOV yoVidiov 7OV EUAAEKOVTOL OTNV Kiviitomoinon Tov mhacpidowov PZA1003 Tov
Zymomonas mobilis NCIB 11163

Mntoémoviog M., Avtavomovirog I1., Apévopa A.-X.
Tunuo. Biodoyikav Epopuoyav kot Teyvoloyav, Havemotiuio loovvivwy

To Zymomonas mobilis mapovcidlet Evtovo Proteyvoloyikd evalapEpov, xapn oTny IKAvOTNTO. TOV Vol
mapdyet frooBavorn oe cuykpiotpa PHeEYEON pe opyavicpovg kadiepmpévoug ot Prounyavio 6mwc o S.
cerevisiae. To otedéyn tov S100éToVY GVVIHOWG TAOCUIdIA, TO OTTole BEIOTOIOVVTOL GTNV KOTOGKELT
QOpEMV KA®VOTOINoNG Kot EKQpacng teporloywv yovidiov oto Z. mobilis, aAAd kol otV mapoyn
APNCIL®V TANPOPOPLDVY Y10 TNV TPOEAEVOT|, TNV €EEMEN TOV Ko T O10GTOPE YEVETIKMDY TANPOPOPLOV
and ovtd. To otéheyog Z. mobilis NCIB 11163 cuykevipdvel o mapamived TAEOVEKTHUOTO, EVO
Stobétel TAOVO10 TAAGUIOIKO TTPOPIA. XTOYOG TNG TOPOVGAS EPYAGING NTAV 1 HEAETN TOV YOVIdi®V
mov Bewpntikd amaptilovv TV mEPLOyY] Kwnromoinong tov miacudiov pZA1003 (4551 bp) tov
NCIMB 11163. IIpoxettat yio 600 avoyvooTikd TAAic1o, 1oV KOdkomolohy dSuvnTika T priatdon Kot
pio Bonntikn mpog avtn Tpwteivn, Kot pali pe v avodikn tovg meployn émov edpaletot mbovov to
oriT £yovv khwvomombei oto @opéa pUCBM21. H petagopd t0ov mpokhntoviog mAacidiov
pUCMB21ZMOB éye1 amodeybei o mepdpota exifponboduevne odvlevéne petaéd kvttdpov E. coli
uéow tov miacdiov pRK2013 (IncP). Xty mapovco epyacio edpaudbnke KoAdTEPO GHLOTNUA
emPonbovpevng ovlevéng péow tov mAacudiov pDB126 (INcP) pe to omoio peletOnke n
gmpPonbovuevn petagopd tov pPUCMB21ZMOB kabimc kat Tov Tapaydyov tov pUCBM21ZMOBdel
amd 1o omoio &xel apolpedel v tov Y4 g kaBOdIKNG TEPLOYNG TOL TANIGIOL TOV KWOAIKOTOIEL TN
dvvnrtikn ptha&aon. Hapoamnprinke 6Tt Kot Ta dHO AvACLVOVAGUEVE TAOCUIOW KivrTomombnkay pe
v 010 cUYVOTNTO, YEYOVOS TOV 00NYEL GTO GUUTEPAGLLO OTL 1] AELTOVPYIKT TEPLOYN TOL YOVIOLOKOD
TPOTOVTOC OgV ekTeivVETOL 6TO KAPPOELTEAIKO AKpOo TNG TBavNC priagdonc.

To yovidio g vrobeTikng fondnTikng TpwTEIVNC TaPoVoldlel LETAYPOPIKO TPOIOV OTMOC KOTESEIEAY
nepapata RT-PCR, evd eni tov mapodvtog depevvdtol TV GUUUETAYPOPY] TOV HE TO SUVNTIKO
yovidio mob, kabmg kot 0 pdhog Tov oty exiffondoduevn Kivnronoinon Tov mloacuidiov pZA1003.

Ag€arg kKhewdra: Zymomonas mobilis, Thaopidio, kivnromoinon
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Study of the genes involved in the mobilization of pZA1003 plasmid from Zymomonas mobilis
NCIMB 11163

Mitsopoulos M., Antonopoulos P., Afendra A.-S.
Department of Biological Applications and Technologies, University of loannina

Zymomonas mobilis is a bacterium that arouses intense biotechnological interest, due to its ability to
produce bioethanol in comparable sizes to established organisms in the industry such as S. cerevisiae.
The strains of the aforementioned bacterium possess plasmids that can be utilized for the construction
of vectors used in cloning and expression of heterologous genes in Z. mobilis, but also in the provision
of useful information regarding the origin, evolution and dispersion of genetic information from the
bacterium. The strain Z. mobilis NCIMB 11163 gathers the above mentioned benefits, while it exhibits
a rich plasmid profile. The goal of the present project was the study of the genes that theoretically
compose the mobilization region of the plasmid pZA1003 (4551 bp) of NCIMB 11163. The region
consists of two reading frames which potentially encode a relaxase and an auxiliary protein of it, as
well as their upstream region, in which there is a possibility that their oriT is located, were cloned into
the vector pUCBM21. The transfer of the resulting plasmid pUCBM21ZMOB has been proved in
experiments of assisted conjugation among E. coli cells through the pRK2013 plasmid (IncP). In the
present project a better system of assisted conjugation was established using the plasmid pDB126
(IncP), with which the assisted transfer of pUCBM21ZMOB was studied as well as its derivative
pUCBM21ZMOBdel, from which more than the ¥ of the downstream region of the frame that
encodes the potential relaxase has been removed. It was observed that both the recombinant plasmids
mobilized with the same frequency, a fact leading to the conclusion that the functional domain of the
gene product does not expand to the carboxy terminal end of the potential relaxase.

The gene of the hypothetical auxiliary protein exhibits transcriptional product as RT-PCR experiments
demonstrated, while for the time being a possible co-transcription with the potential mob gene is
investigated, as well as its role in the assisted transfer of plasmid pZA1003.

Keywords: Zymomonas mobilis, plasmid, mobilization
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EKTETOPEVOS TUPAPULETIKOS OVOIGVVOVAGHOS 6TOV a@UAETIKO poknto Verticillium dahliae

Moangiodvvov 1.A.22%, Bayyaing B.L, Tomag MLA.!

Touéoc I'everkiic & Bioteyvoloyiog, Tuijua Bioloyias, EOviké xai Komodiotpiaxd IHoavemiotiuio
ABnvav, AGnva

2Zentrum fur Molekulare Biologie der Universitat Heidelberg (ZMBH), University of Heidelberg,
Heidelberg, Germany (present address)

H mopeio Tov mopa@uletikon KOKAOL — OC EVOALOKTIKN TMV PLAETIKOV SEPYACIOV TPOG AVTOAANYN
KOl oavooLVOLOCUO YEVETIKOD LMKOD — €xel tekunpiwbel oe moAvdpiBpovg veopdknteg Kot Exet
alomomBel yio TN YEVETIKN AVAALGOT OQPLAETIKOV OVTITPOSOT®V ovTt®v. [lopdtt amoterel
HOVOJIKY TTopeio. avTOAAOYG YEVETIKOD LAMKOV Y10, TOAAODG WOKNTEG WEYOANG OIKOAOYIKNG Kot
OIKOVOUKTG ONUOGING, 1| KOTOVONGT TOCO TOV UNYOVIGTIKMV AETTOUEPELOV OAPOPOV GTASI®V TOV,
000 KOl NG onuaciag Tov oty €EEAMEN TOV OPYOVIGU®MV OLTOV, TOPOUEVEL EAMTNG KOl
amocmoouatiky. 'Evag mapdyovtag mov £xel cupPaiel oe anTd To, KEVA Elvar 1 Topadoctaky vodeon
TOG TO. GLOTAUATA PAAGTNTIKNG AGLUPATOTNTAG TOV AEITOVPYOLV GTOVS PLGIKOVG TANBVGUOVG TV
PoKT@V (Be@pNTIKE ATOTPETOVTAS TNV ETEPOKOPVMOCT] GTOVG TEPIGGOTEPOVS dVVATOVG GVVIVUGUOVG
OTEAEYDV) OLGLUCTIKA TOPEUTOSILOVY TOV TOPAPLAETIKO KOKAO otn @Oon kot Tov vroPipalovv ot
éva, vrotifetal, gpyaonplakd epyareio augifoing Proloyikng onuaciog. v mapodoo epyacio
EQOPUOCUNE £VOV GUVOLOCUO TPOGEYYICEWV YEVETIKNG, YOVIOIMUOTIKNG, KLTTOPIKNG KOl LOPLOKNG
Blodoyiag yio vo SOAELKAVOLUE TIC AETTOUEPEIEG TOV TOPUPUVAETIKOD KOLKAOL OTOV OPUAETIKO
evtomaboyovo poknra Verticillium dahliae ka1 vo, ypnoonomcovue avtd 10 €idog MG 18aviKO
ouoTNHA Yot Tov €Aeyyo TG opBoTNTOG TNG TOPATAVE VITOBECNG. AVIITPOGOMEVTIKG CTEAEYN TMV
Yvootdv opadmv Practmtikig cvpparomtag (VCGS) tov €idovg onuavOnkov pe moAlamiovg
GUUTANPOUATIKOVG OEIKTEC 0EOTPOPING, avOEKTIKOTNTAG 08 TAPEUTOIITTEG ovénong kot eBopilovteg
deikteg Kol ypnowomomdnkoy ce dokyacieg £repokapbdmong vVmod moAvapdueg cuvOnkeg. H
avaotopmon (obvvinén) petald voedv/omopiov, 1 Snuovpyio €TEPOKAPO®V, O OCYNUATIGUOG
Smhoeld®V TUPNVOV Kol 1 wopeia Tov AmAoEIcHOL (O1EAevon UECH SLUSOYIKAOV KOTAGTAGEMV
aveLTAOEDIOG AOY® ATLTIOV UITOTIKOV OlUPECEDY, HE OLYVODE UITOTIKODS  EMLYIAGLOVG)
mapoTNPNONKOY QUECH IKPOOKOMIKA, TEKUNPOONKav yevetkd (ovaivoelg kovidiov, FACS) ko
yopoaktnpicOnkav pe yovidiopatikés avolvoeic. H dnpiovpyio etepoxapvov Ppédnke va givon
Wwitepa ovyvi VIO Kot@AANAEC ovvOnkeg, TOc0 peTaEd «ovpuPatdv»y 660 Kot vmotidetal,
«oovufoTovy  GUVOLOCUDV oTeAeydV. EmmAéov, mn Onpovpyic SIMAOEWGV TLPVEOV KOl O
SL®PICUOC OVTMOV G€ VEOUG OVACLVOVOGUEVOVG YOVOTOTOVG emiong omodelydnkav tdc0 of
«ovuPotougy 660 Kol «acVUPATOVSY GVVOLAGUOVEC. To aTOTEAEGUOTO QUTH VTOSNADVOLV TIMS O
TOPUPVAETIKOG KOKAOG OEV VITOKELTOL KOT™ OVAYKNV GTOVG TOPOO0GLOKE VITOTIOEUEVOLC TEPLOPIGLOVS
g PAOCTNTIKNAG ACLUPATOTNTAG KoL, GUVETMGS, £(EL MOAVOG LEYOADTEPT ONUAGIN 6T VO Omd O, TL
gbempeito uéypt onuepo. H epyocio avtny avedewkvier tov udoknto V. dahliae og¢ éva kold
TEKUNPIOUEVO GUGTNUA, O1ITEPO KATAAANAO Yio TN UEAET TOV TOPOPVAETIKOV QUIVOUEVOVY, KOl
0étel to Ogpélo Yoo TNV TANPESTEPT KOTAVONOT TNG GNUOGCIOG TOV TOPAPLAETIKOD KOKAOL GTNV
eEEMEN kot TNV TANBvoaxy Ploloyia TOV HUKNTOV.

159



Extensive parasexual recombination in the asexual fungus Verticillium dahliae

Papaioannou I.A.12, Vangalis V.1, Typas M.A.!

'Department of Genetics & Biotechnology, Faculty of Biology, National and Kapodistrian University
of Athens, Athens, Greece

2Zentrum fuir Molekulare Biologie der Universitat Heidelberg (ZMBH), University of Heidelberg,
Heidelberg, Germany (present address)

The parasexual cycle, established in various filamentous fungi, permits genetic exchange and
recombination in the absence of sex. Although it has been predicted to transfuse benefits of sexual
reproduction, i.e. the formation of new combinations of alleles, in asexual species of great ecological
and economic importance, its significance in their evolution remains controversial. This is largely
attributed to the traditional hypothesis that the vegetative compatibility systems that operate in natural
populations of fungi (predicted to prevent the establishment of viable heterokaryons in most
combinations of strains) hamper the occurrence of the parasexual cycle in nature and render it a
supposedly laboratory tool of limited biological relevance. In this study, we combined genetics,
genomics, cell and molecular biology analyses to achieve a better understanding of the mechanisms
involved in the parasexual cycle of the asexual plant-pathogenic fungus Verticillium dahliae. We then
challenged the aforementioned hypothesis by comparing the parasexual process between combinations
of vegetatively “compatible” and “incompatible” strains of the fungus. Representative strains of the
Vegetative Compatibility Groups (VCGs) of V. dahliae were labeled with complementary
auxotrophic, inhibitor-resistant and fluorescent markers and used in heterokaryon tests. Hyphal
anastomosis (fusion), establishment of heterokaryons, the formation of diploid nuclei and their
haploidization (i.e. transition through consecutive aneuploidy states due to chromosomal loss during
atypical nuclear divisions) were directly observed with time-lapse microscopy, documented
genetically (conidial analysis, FACS) and characterized through genomic analyses. Heterokaryon
formation was very frequent under appropriate conditions, not only in “compatible”, but also in
supposedly “incompatible” combinations of strains. Most importantly, diploid formation and
generation of novel, recombinant genotypes were also possible in both ‘“compatible” and
“incompatible” combinations under proper selective pressure. These findings underline that the
parasexual cycle is not necessarily subject to the traditionally assumed limitations imposed by
vegetative incompatibility, and therefore it can presumed to play a far more important role in evolution
and population dynamics of asexual fungi than previously considered. This study establishes V.
dahliae as a well-documented system, suitable for the analysis of parasexuality, and welcomes future
investigations of the importance of the parasexual cycle in nature.
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Klovomoinen ko vaepik@pacn &vog véov yovidiov lipSm tov Paxtnpiov Stenotrophomonas
maltophilia Psi-1, aropévmen kor yopoxtnpropog g avrietoymg Mmdong (LipSm), To mpdTo
pérog mog véag owkoyéverag XVIII.

Hopomovin M., ®ovkng A., Xrepyiov ILI., Kovkovprtaxn M., Maykrapag II., I'kivyp O.A,
Homapyyani E., Aeévopa A., Xatinrovkéc E.

Ouddo. Ev{vuikns Bioteyvoloyios kar [evetikng Muyovikng, Ilavemotijuio lwavvivov, lwavviva,
Elléda

O Mdoeg (E.C. 3.1.1.3) eivan évlopo, tov omoiwv 1 Poactkn KaTtoAvTiKY] dpdcn cuvictatol oTnv
VOPOALOT TPIYAVKEPOI®Y UE TNV TAVTOXPOVN OAmEAEVOEP®ON SyAvKEPDiI®V 1 HOVOYALKEPIDI®Y,
MTopOv 0&EV Kol YAUKEPOANG. Q0TOGO, GE GULGTHUOTO YOUNANG TEPIEKTIKOTNTOG O VEPO,
KATOADOVV KOl TIG avTiGTPoPeg avTdpdoels Onmg sival 1 eotepomoinon Kot 1 petesteponoinon. Ot
Mmdoeg etvon €vlopa To omoio amavT@vTol EVPEMS 6T PUGT, 6edopévon 0Tt BrocuvtiBevial 1dG0 amd
AVAOTEPOLG EVKOPVAOTIKOVG OPYOVIGHOVE, OGO Kal omd pikpoopyavicpovg. Ta pkpoflokd évivpa
GUYKEVTIPMOVOLY LEYOAVTEPO PloTe)VOAOYIKO evilapépov, oe oyéomn pe ta  &vivpa euTikng N {oikng
TPoérevomng, AGY® TOL OTL 1 TOPAY®YN TOVG Elval TayVTEPT KOl ONVOTEPT, 1| YEVETIKY TPOTOTOINGT
TOVG €ival EVYEPESTEPT] EVD TO EMMEDA TNG OPOUCTIKOTNTAG TOVG TAPANEVOLY GTAOEPE EVTOG EVPEDC
QAGLOTOC OLLPOPETIKAOV EQUPUOYDV. To yeEYOVOg awTd £XEl 0ONYNOEL GE £VOL AVENUEVO EVOLAPEPOV
otV amopdVMOON VEOV ATOCOV e GUYKEKPLUEVEG PLOTEYVOAOYIKES 1O10TNTES, BGTE v a&lomombovv
¢ Prokatardteg oe ddpopeg Prounyavikég depyocieg (.. TOPAYOYN TPOPIU®V, OTOPPLITOVIIKAOYV,
Blokavcipmv k.4.).

“Eva. véo yovidio (to lipSm) tov Paktnpiov Stenotrophomonas maltophilia Psi-1, aropovopévov omd
detypa Avpoarordonng (Puttdieln), kAovomombnke kot mTPOCIOPICTNKE 1) VOUKAEOTIOKY| TOV
aAAnAovyio. Axorovbwg, To lipSm vrepexepdotke oto cvomua E. coli BL21 (DE3) /pET29¢ ko1 1
npwteivn LipSm amopovddnke kot yapaxmmpiomke Broynuikd.

H Bromnpoeopikn avdivor tng mpoPrendpevng mpmteivng anédelle Ot toSvoukd oyetileton pe
OPKETEG UM YOPOKTNPIOUEVEC ATACEG OO OlopOpeTIKG YEVN, Kupig AkTivoPoaktnpimv, evd ot
GUVTAGGETOL PVAOYEVETIKA UE KAWL OO TIC VITAPYOVGEG OIKOYEVELES PAKTNPLOKAV MTOCHV. ZVUVETMG,
mpotetveTol M ovotaon  véag owoyévelwng Amoocov, e XV Ot mpoteiveg  avtéc,
ocvumepiapfavouévng g LipSm, supaviCovv cvvinpnuéveg meployég ot omoieg mepLapBavovy to
YOPOKTNPIOTIKO evepyd kévipo (S, D, H) evd dwbétovv uia acvvhbiom, petal&d Paktmplokdv
Mracdv, orf o&vaviovtog, tomov-Y. Emmdéov, n tpididotatn dour g LipSm amokdivye pio dopun
otV mepoyn tov kodvpuatog (lid), n onoia ¢ emtpémel va dpo 6 WIKPG VITOGTPMOUOTA YOPIG
OlEMQPaveElOKN evepyomoinon Ommg omedeiydn wor mepopotikd ond TN SpACTIKOTNTO  TOV
vreprapaydiviog evibuov, amovoia diempaveikon evepyomomtn (Triton X-100). Eniong 1 in silico
™m¢ LipSm avédivon amokdAvye v VmapEn 9 emavodyemv tov potifo AXXXA, évdeién
Oepupootabepotnrag, yeyovoc mov emPefoiddnke amd ™ Proynukn avéivon mwov kotédelEe T
otabeponTa Tov eviiuov otovg 70 °C eni tovAdyioTtov yia 30 min.

Ag€arc-khedrd: Awdon, Stenotrophomonas maltophilia, Baxtnpiaxr owoyéveia Mmoacov XVIII,
Bloynukog xopaKTPIcUoC
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Cloning and overexpression of a new lipSm gene from Stenotrophomonas maltophilia Psi-1,
purification and characterization of the encoded lipase (LipSm), the first member of a new
family, XVIIL.

Parapouli M., Foukis A., Stergiou P.Y., Koukouritaki M., Magklaras P., Gkini O.A,,
Papamichael E.M., Afendra A.S., Hatziloukas E.
Enzyme Biotechnology and Genetic Engineering Group, University of loannina, loannina, Greece

Lipases (E.C. 3.1.1.3) are enzymes, which hydrolyze triacylglycerols and release di- and/or
monoglycerides, fatty acids and glycerol. However, in low water content systems, they can also
catalyze the reverse reactions i.e. esterification or transesterification. Lipases are produced by both
higher eucaryotes (plants and animals) and various microorganisms including fungi, yeasts and
bacteria. Microbial lipases are reported to be advantageous when compared to enzymes of animal or
plant origin, since they have a low cost high production capacity, ease for genetic manipulation and
are more stable in terms of activity. Due to these unique properties, microbial lipases are enzymes of
considerable biotechnological interest and find use in a broad spectrum of applications, including food
technology, detergents and biofuels production, etc.

A novel lipase gene (lipSm) from a new environmental Stenotrophomonas maltophilia strain, Psi-1,
originating from a sludge sample from Psittaleia (Greece), was successfully cloned and sequenced.
lipSm was further overexpressed in a E. coli BL21(DE3)/pET29c system and the recombinant enzyme
LipSm was purified and characterized biochemically.

Computational analysis of the deduced protein revealed that LipSm is taxonomically related to several
uncharacterized lipases from different genera, mostly actinobacterial, none of which could be assigned
to any previously described bacterial lipase family. Therefore, the establishment of a new bacterial
family (XVIII) is proposed. All proteins of this family displayed consensus sequence motifs including
the catalytic triad (S, D, H), and an unusual, amongst bacterial lipases, Y-type oxyanion hole. 3D
modeling revealed a lid domain structure, which allows LipSm to act on small substrates without
interfacial activation, as verified in biochemical reactions lacking an interfacial activator (Triton X-
100). Furthermore, the occurrence of the AXXXA motif 9 times in the mature protein suggests that it
is a thermostable lipase, a feature verified experimentally since the enzyme was still active after
heating at 70 °C for at least 30 min.

Keywords: Lipase, Stenotrophomonas maltophilia, Bacterial lipase family XVIII, Biochemical
characterization
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Mehétn MmoIKAOV BlOdEIKTAOV TOV TPOKUPLAOTIKMOV KOWVOTITOV OV EumAékovtal oty AOM kot
otV pebavoyéveon 6to tedio neusteiv vog Olimpi, Avetoik Mecoyero

Mapaoyov ®.1%, Myarémovdrog I1.Y, Povoaxng I'.l, Povoseiaxn E.1, Xotinovéotg LY, Kopnépn
E.L, MavAidov A.! ko T'dyov Al

LEJnviké Kévipo Oalaooionv Epevvdv, Ivetitodto Qreavoypapiac, Avépfvacog, Elldda

2 EOviké xou Kamodiotpiaxo Iavemotiuio AOnvarv, Tujua Xnusiog, Adiva, EXdda

Ta neaictelo 1WH0G 0moTeEAOVY ONUOVTIKEG dOpES otV Avatoiikny Mecdyelo ot omoieg oyetilovtan e
vynAég voBardooieg poég pebBaviov. Xe avtéc Tig TEPLOYES OL GLYKEVTIPMOELS Beukdv Kot pedaviov
umopel vo. eivor VYNnAéG Kol ouYVE KLPLOPYOLV LOVASIKG OWKOGLOTHUATO Tov oyetilovrol pe
ynueocvvleTikég diepyaocies. To medio neaoteiov wvog Olimpi, mov Ppicketon 6t0 mpicua
npocavénong g Mecoyelakng payng, olepeuvnOnke kot tn ddpkeln g amoctong LEVECO
(Méptiog-Ampidiog 2016, R/V AEGAEO), oto mhaicto g Slemotuovikng épguvag ‘Mehétn tov
Bordociov kot vVToBaAdociov TEPPAAAOVTOS KUl TOV OIKOGLGTNUAT®Y 0TV AvoToAlk Mecoyeto,
vota g Kpnng’, divovtog Epeoct ot SUVOUIKY] OVALEGO GTLS YNUELOGVVOETIKES KOVOTNTES KOt TIG
koplapyes Proyeoymuikég depyaoies. Ilpaypoatomombnke oakovotikny €pevva  (nyoPoilotiky
Babvpuetpia, TPOPIA GEIGUIKOY OVOKAGGEDV) TNEG TEPLOYNG, EVD TAVTOYPOVA £YIVE GLAAOYN TVPNVOV
A1OTOC O EMAEYUEVEG TEPLOYEG TOV MPUIGTELNKDV dOUMV Kol podV 1Avog. Ot mupnveg GuALEYONKaY
and técoepa oyeTikd aveEepebhvnta neaioteto (Gelendzhik, Moscow, Milano kot oo pio Teptoyn mov
dev &yxel kataypapei o6to mopehdov). Ot Mmidikoi Prodeiktec ypnoipomolobvtol ¢ epyoreia pe 6Tdyo
ToV KOOOPIGUO T®V TNYDV Kol SEEAUEVDV TN OPYOVIKNAG VANG, TOV SIEPYUCIDV 0VOPYUVOTOINGNG Kol
amofnKeELONG GAAGL KO YO TOV YOPOKTNPIGHO TOV EUTAEKOUEVOV TPOKAPLMOTIKOV KOWOTHTMV.
AwryvooTikég Katnyopieg Mmdiov Tov Apyaiov kot faktnpiov aviyvedtnkay Kot copmepthapupdvouy
toonpevoeldeic  vopoyovavipakeg  (mevtauéBvro-sikocévio  (PMI),  tetpouébvro-dexaciivio
(crocetane), wompevoetdeic ylukepo-dianbépec (DGDS) (apyatdoin, vdpo&vapyatdoin) Kot Mmapd o&éa.
H vymAn mopovcio Prodewtodv ond Poktipio kot Apyoaio oty {dvn petafacns Beukmv-pedoviov
VTOOEIKVOEL QLENUEVT] TPOKOPLMTIKY] TOPOVGIN UE OmOTEAEGHO TNV ovoepOPlo o&eidmorn Tov
puebaviov (AOM). H diepyacio avti mopatnpeital o€ t€T010, TEPPAALOVTO. Kot EIVOL ATOTEAEGLA TNG
oLUPOTIKNG oYéong TV Betioavaynyik®mv faktnpiov Kot Tov avaepofiov Hebovotpopmv apyainy Ta
omolo. kot TNV emurehovv. Mg Pdomn tov Adyo SN-2- vdpoSvapyondin/opyotdAn ta  Apyaio
katnyoplomoovvtar ¢ ANME-1 ce 6Aovg tovg mopnves. Amd TIC UEASTNUEVEG TEPLOYEC TO
Gelendzhik amotedei v mo ‘evepyn’ tomobeoio, emdekvOHOVTOG HEYOADTEPEG GULYKEVIPMOELS
pebaviov kot frodektdv. O peréteg mov Ppickovral og EEMEN Yo TNV 100TOMIKY GVGTOCT GvOpaKa
Tov pebaviov, Tov SHAVTO avOpPYOVo/0pYoVIKO GvOpoaKka GTo VEPH TV TOPOV KUOMG KOl Yo TOVG
QUVAOYEVETIKOVG YopoKTNPopove Bo. Pondnocovy oty digpevvnon tov anydv tov pebaviov, TtV
Kopiapywv depyoacidv pebBavoyéveong 1M Koatavaimong pebaviov Kol TOV  OpPYOVIGU®V OV
EUTAEKOVTOL GE QVTEG.

Agarg khawda: Iledio moooteiov vog Olimpi, Autdwoi Prodeikteg, AOM, TIpokapLOTIKES
KOWVOTNTES
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A lipid biomarker study of the prokaryotic communities involved in AOM and methanogenesis
at the Olimpi mud volcano field, Eastern Mediterranean

Paraschos F.12, Michalopoulos P., Rousakis G.!, Rousselaki E.!, Hatzianestis 1.}, Kaberi E.},
Pavlidou A.* and Gogou A’

'Hellenic Centre for Marine Research, Institute of Oceanography, Anavyssos, Greece

*National and Kapodistrian University of Athens, Department of Chemistry, Athens, Greece

Mud volcanoes are important structures associated with high seafloor methane fluxes. In these settings
sulfide and methane concentrations can be high and unique ecosystems of chemosynthetically based
life often dominate. The Olimpi mud volcano field, located in the Mediterranean Ridge accretionary
prism, south of Crete, was surveyed during the LEVECO cruise (March-April 2016, R/V AEGAEO),
in the framework of the multi-disciplinary project ‘Study of the marine and submarine environment
and ecosystem of the Eastern Mediterranean, south of Crete Isl.”’, with emphasis on the dynamics
between the chemosynthetic communities and the dominant biogeochemical processes. An acoustic
investigation (swath bathymetry and deep seismic-reflection profiling) of the area along with sediment
coring at selected locations on the occurring domes and mudflows was undertaken. Cores were taken
from four relatively unexplored mud volcanoes (Gelendzhik, Moscow, Milano and a previously
undocumented location). Lipid biomarkers are used as tools in order to determine organic matter’s
sources and sinks along with mineralization processes and storage, and to characterize the prokaryotic
communities involved. Major diagnostic archaeal and bacterial lipid classes were detected including
irregular isoprenoid hydrocarbons (such as PMI and crocetane), isoprenoidaldialkyl glycerol diethers
(DGDs) (archaeol and hydroxyarchaeol) and fatty acids. The high abundance of both bacterial and
archaeal biomarkers in the sulfate-methane transition zone (SMTZ) indicates increased prokaryotic
activity resulting in anaerobic oxidation of methane (AOM). This is commonly observed in such
environments and is the result of the symbiotic relationship of sulfate reducing bacteria (SRB) and
anaerobic methanotrophs (ANME) which mediate the AOM process. Based on the sn -2-
hydroxyarchaeol/archaeol ratio the Archaea were classified as ANME-1 in all cores. Out of the
selected areas studied, Gelendzhik was by far the most ‘active’ location, exhibiting higher
concentrations of methane as well as archaeal and bacterial biomarkers. Ongoing studies on stable
carbon isotopic composition of methane, dissolved inorganic/organic carbon in pore waters and
phylogenetic characterization will help elucidate the source of methane, the dominant methanogenic
and/or methanotrophic processes and the organisms involved in AOM and potentially methanogenesis.

Keywords: Olimpi mud volcano field; Lipid biomarkers; AOM; Prokaryotic communities
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Evésiteg Yo soppetoy tov kotootoréo LexA otn poduien tov yovidiov recA ko lexA tov
Zymomonas mobilis

Hoviic I1., Xappaxng 1., Txpékog X. & Mannd K. M.
Touéog evetikng & Bioteyvoloyiag, Tunua Biodoyiag, EKIIA, AGnva, EALddo

H SOS andkpion oto foktipilo eivar LNyoviopog ETayOUEVOS 68 GUVONKES GTPES Kot EUTAEKEL YOVidLoL
emd10pHong DNA, avaoTodng TOL KLTTOaPIKOD KOKAOL Kol avakptBovg avtypoaenc tov DNA, vrto )
poBuion Tov mpoteivoov RecA kot LexA. Xe ouolohoyikég cvvOnkeg, m LexA mpocdéveral oe
puOotikég mepoxés DNA, tovg SOS yepiotéc avodikd tov SOS-géaptodpevov  yovidiav,
STNPAOVTING TO TEAELTOIO. WETAYPAPIKA OVEVEPYA. X& ovvOnkeg otpec, m ReCA kotaAvel v
avtonpwtedIvon NG LexA, n omoia £T61 AMOJEGUEVETAL OO TOVG YEWPIOTEG KO OTOKOTOGTEAAEL TA
SOS yovidw. 'Eva tomkd potifo SOS yepiot| anoteleiton and dvo Tpt- 1 TETPAVOVKAEOTIONKES
EMOVOANYELS GE GUYKEKPLUEVT] amOGTACT KOl €ivol TAEVOUIKA YopaKTNPoTikd ota PaxkThiplo. Xta o-
npwteofaxtpia, To cuvavetikd SOS potipo eivon G(TT/AA)CN/G(TT/AA)C.

To Zymomonas mobilis givat a-tpwteofoktiplo mov evilapépet yio Topaywyn froadovorng.
YmoAoylotikry avéivon tov yovidivpatog tov Z. mobilis amokdAvye v vmapén tvmkov SOS
potifov avodikd avapevouevav SOS yovidimv, 6mwg ta. recA xai lexA, © Mydtepo avapevouevay,
vrodnimvovtag v vropén extetapévov SOS cueTUATOG GTOV 0pYavIcHd. Avodikd TV recA kot
lexA evtomiotnkav aAAnioemikalvmtopevo SOS potifa, amotelovpeva and tpeig GTTC eravaiyelc.
Ta ocvvOeta avtd potifa mhavoév vrodetkvoovy un Tumiky oAAnAenidpacn LexA — yepiotov. o va
dtepeovnbel avtd, Omwg ko vo  emiPePourmbei M evepyotnto ¢ LexA otoug yepiloTég,
Kotookevdotnkay lacZ-petappaotikég cuvinéelg tov recA kot lexA yovidiov kabmg kot @opeig
vrepékppacng ¢ LexA tov Z. mobilis. Xt cvvéyeia, emysipnonke vo petpndei n evepydtnta tmv
vrokwvntov PrecA xou PlexA ota Zymomonas mobilis, Agrobacterium tumefaciens o Escherichia
coli, katémy eloaymyNg TOV TOPOTAVO KATAGKEL®OV, 1 omoia LVINPEE emMTLYNG HOVO Yo TO. dVO
devtepa. H ovvolikn evepydtnta tov vrokivntdv nrav peyolbtepn oto A. tumefaciens, evd o PrecA
Nrov o evepydc amd tov PlexA kot otovg dvo Eeviotég. Xto E. coli, n in-trans mopaywyn g LexA
peiwoe v evepyotnta tov PrecA xatd 60% vwnd ocvykekpylévec ouvvOnKeG  avATTLENG,
emPefordvovtag TV EMLTUYN OVOCLOTACT TOL ETEPOAOYOV GULOTNUATOG KOTOGTOANG. AVTIOETMOC, O
PlexA gvepyomomnke mapd KATESTAAN, VIOSNADVOVTAG EVOAALAKTIKO TpOTO pLOUoNS oTOvV
vroKVNTH owTov. X10 A. tumefaciens emyeipniOnke vo. a&omombei i dpdon ™¢ evéoyevong LexA
GTOVG VIOKIVNTEG Kol VINPEE 1oV aAAd opaTh amoKaTaoToAn o€ cuvinkeg SOS emaywyng, Yeyovog
oV evBoppUVEL EMOUEVEG LEAETEG OVOICVOTOCTG KOTAGTOAEN — YEPLOTAOV.

Ot KIT ko IE gvyapiotovv yia ta [lpoypdupata "Zovepyocio” EEITA 11XYN-7-1579 xor Apioteia
IKY/Siemens, kot o ITIT to [Ipoypappo Yrnotpopidv [dpduatog Qvaon.

A£Eg1c-KAedd: petaypoaikn poduion, SOS amdkpion, LexA, RecA, Zymomonas mobilis
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Evidence for LexA-dependent regulation of the Zymomonas mobilis recA and lexA genes

Poulis P., Savvakis I., Skrekas C. & Pappas K. M.
Department of Genetics & Biotechnology, Faculty of Biology, NKUA, Athens, Greece

The SOS response in bacteria is a stress-inducible mechanism that engages genes acting in DNA
repair, cell-cycle arrest and error-prone replication, and is governed by the RecA/LexA proteins.
Normally, the LexA repressor binds to specific operator regions, the SOS boxes located upstream from
SOS-dependent genes, maintaining them transcriptionally repressed. Upon mutagenic stress, RecA is
activated and facilitates the auto-cleavage of LexA. Removal of LexA from bound operators
concurrently leads to SOS gene derepression. A typical SOS-box motif consists of two tri- or tetra-
nucleotide repeats separated by a fixed-length spacer and is class-specific in bacteria. In a-
proteobacteria, the consensus SOS motif is G(TT/AA)CN;,G(TT/AA)C.

Zymomonas mobilis is an o-protecbacterium involved in bioethanol production. In
computational searches, typical a-proteobacterial SOS motifs are found in Z. mobilis prior to common
SOS genes such as recA and lexA, or less common ones, indicating the presence of a widespread SOS
regulon. Preceding recA and lexA, overlapping motifs are found consisting of three GTTC tetra-
nucleotide repeats. The role of these composite motifs is of interest, since they plausibly indicate
atypical LexA-operator interactions. To study this and verify LexA activity in these boxes, we created
lacZ-translational fusions for the recA and lexA genes and also made use of trans-expressing LexA
constructs. We then pursued to measure PrecA and PlexA promoter activity in Zymomonas mobilis,
Agrobacterium tumefaciens and Escherichia coli. The lacZ-fusion constructs failed to transform Z.
mobilis, while A. tumefaciens and E. coli were successfully transformed. Overall promoter activity
was higher in A. tumefaciens, while PrecA was several-fold more active than PlexA in both hosts. In E.
coli, the in-trans presence of the Z. mobilis LexA led to 60% decrease in PrecA activity at certain
growth conditions, indicating success in heterologous reconstitution of repression. However, PlexA
was slightly activated rather than repressed in presence of LexA, which suggests an alternative mode
of regulation on that promoter. In A. tumefaciens, efforts to utilize the cognate agrobacterial LexA as
repressor led to feeble yet detectable promoter derepression under SOS induction, which welcomes
further studies in repressor-operator reconstitution.

Keywords: transcriptional regulation, SOS response, LexA, RecA, Zymomonas mobilis

KMP and IS acknowledge EU/GSRT fund 11SYN-7-1579 and the Research Projects for Excellence
IKY/SIEMENS Award; PP, the Onassis Foundation Postgraduate Scholarship.
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O porog Tov prpodroxomtn glyS T-box otn yovidroki EK@Pact) TOV 6TAPLAOKOKKOL S. aureus Kau
1 pYOpIeN ToV 06 avTifroTiKd

Tropoatomoviov B. ¥, Amostorion MY, Li S.2, INapipoyrov N.}, Kaharon E., Aapmpived K.2,
Zhang J.? ka1 Z1e0émoviog K*.

YEpyactipio Bioynueiog, Tuijua lotpucis, Hoavemoriuio Hatpav, EALdda.

’Laboratory of Molecular Biology, National Institute of Diabetes and Digestive and Kidney Diseases,
50 South Drive, Bethesda, MD 20892, USA.

*lo6tiun ovpPois

Ot p1PodloKonTEG OMOTEAODV VEOLG UOPLIKOVS GTOXOLG Y10, TNV KOTOTOAEUNCT TV Toboyovmv
UIKPOOPYOVICUAOV. L& TPOSQATEG UEAETEG EXEL OgtyDel OTL o1 PPodlOKOTTEG, TOPOVGIN AVTIBLOTIKMY,
EMAYOLV TNV HETAYPAPN Yovidiwv mov Tpocdidovy aviictacn ota aviiPlotikd. Ta dedopéva mov
VIAPYOLY UEYPL GNUEPO YO TNV EMOPact TV avilPloTikdv o piPodiakonteg T-box, or omoiot
Bpiokovtor og 6Aa To, gram-0etikd Taboyova Paxtipla Kot EAEYYOLV TNV UETAYPAPT LECH OEGUEVCTC
popiov tRNA, givar gldyiota. Ltov 6To@LAOKOKKO S. aureus vrapyet £vag povo pipodaxommg glyS
T-box pe €180-£181K SopKd YopaKTNPIOTIKG TOL PLOUILEL TV HETAYPOPT TNG HOVASIKNG CLUVOAKVAO-
tRNA cuvOetdong g yAvkivng. H cuvbetdon avty apivoakviidver tRNASY 1o omoio mopéyovv
YAVKIVN 6TO PPOCOUE KOl GTO KLTTOPIKO TOiY®UA. AESOUEVOD TOL GNUAVTIKOD PLOUIGTIKOD pOAOV
aVTOL TOL PPOSIOKOTTY], HEAETNOUUE TV EMIOPACT] YVOOTMOV OVOGTOAE®V TNG TPAOTEIVIKNG cLVOEGNC
oe avtov. Evdiagpépov mapovcioce 1o yeyovoc 0Tt o€ dokuacisg in vitro read-through kot mapovoio
avTIPlOTIKGV, OO VEOUVKIVI KOl TIYEKVKAIVY, TOPOTNPNOOUUE CIUAVTIKT ETOYOYT TNG ULETOYPOPNG,
eved mapovoia AoV onwg 1 Ave{oAdn avactoAn g petaypaoens. Evivpikn kot ymukn avaivon
AMOTVIONOTOG, KOODG emiong poplokn povielomoinon oAdKANpov tov pifodiakdmtn  T-box
ATOKOAVYE TG 1 VEOUVKIVN Kol 1 TIYEKLKAIVI) Umopohv Kol €TAyOLV TNV WETAYPLYN HECH
otabeponoinong tov aAANAEmOpAcemy Tov €180-€101K00 GTEAEYOVG TOV pifodiakdmtn T-box, Sa kot
tov tRNA mpocdétn, oe avtiBeon pe v Awveloridn mov deopevetar oty mpoeoyn AG tov
pipodiakomtn T-box. Emumiéov, oi mopotnpnosic pog smPefoiddnkov pe in vivo mepduorta,
YPNOOTOIOVTOG évo chotnua eleyyouevng omd tov pifodiakdmty T-box upetaypoeng g PB-
YOAOKTOGLOAONG, 1) 0010 EVIGYVETAL Tapovsia NG TiyekLKAIVIG. Ta amoteAéopotd pog deiyvouv yuo
TpOTN Qoph mwg M T-box-dapecorafoduevn petoypa@r umopsl GUEcH Vo EMNPEACTEL OO
OVOOTOAEIC TNG TPOTEIVOGOVOEST|G, L0l TOPATHPNOT TOV GLUVASEL UE TNV TOPODGO Aoy OTL TOAAG
avTifloTikd emidpovv oty puoulopevn pécw pipodlakonT®V YOVIOloKY EKepactn oTo Taboyova
Boxtnpla Kot yevva EpeTHUOTO Yo TO0VES EXTTMOOELS IN VIVO.
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The role of the glyS T-box riboswitch on the Staphylococcus aureus gene expression and its
regulation by antibiotics

Stamatopoulou V., Apostolidi M.*, Li S.2, Giarimoglou N.}, Kaliatsi E.%, Lamprinou K.}, Zhang
J.2 and Stathopoulos C*".

!Department of Biochemistry, School of Medicine, University of Patras, Patras, Greece.

’Laboratory of Molecular Biology, National Institute of Diabetes and Digestive and Kidney Diseases,
50 South Drive, Bethesda, MD 20892, USA.

*Equal contribution

Riboswitches represent novel targets in the battle against pathogens, however recent studies suggest
that they stimulate transcription of antibiotic resistance genes, in the presence of antibiotics. Very
limited information exists on the effect of antibiotics on T-box riboswitches, which in all gram-
positive pathogens control transcription upon tRNA binding. In S. aureus a glyS T-box with species-
specific structural features, controls transcription of a sole glycyl-tRNA synthetase which in turn,
aminoacylates tRNACY as carrier of glycine to the ribosome and the cell wall. Given its essential
regulatory role, we tested whether mainstream protein synthesis inhibitors could affect this T-box.
Interestingly, in the presence of antibiotics like neomycin and tigecycline we observed a significant
stimulation of transcription during in vitro read-through assays, while others like linezolid could
effectively inhibit it. Subsequent enzymatic and chemical probing, as well as molecular modelling of
the whole T-box revealed that neomycin and tigecycline can induce transcription antitermination by
stabilizing the T-box:tRNA interactions mainly through binding on the staphylococcal-specific stem
Sa of the antiterminator, in contrast to linezolid which prefers binding to the T-box bulge. Moreover,
our observations were verified in vivo using a T-box controlled B-galactosidase transcription assay,
which is stimulated in the presence of tigecycline. Our data suggest for the first time that the T-box
riboswitch-mediated transcription can be directly affected by protein synthesis inhibitors, an
observation which coincides with the current notion that many antibiotics affect riboswitch-controlled
gene expression in pathogens and raises questions on possible in vivo implications.
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KatgvOvvopevn gEEMEN s ovpfatotnteg tov ColE1 ahacmdiov

Stamou, P.-E.! and Pinheiro, V. B.1 2*

1 University College London, Gower Street, London, WC1E 6BT. ? Institute of Structural and
Molecular Biology, Birkbeck College, University of London, Malet Street, WC1E T7HX.
(*corresponding author: v.pinheiro@ucl.ac.uk)

H avtiypaen thacudiov g owkoyévelog ColE1 pubuiletor and v adinienidpacn d0o popiov RNA
To. omoila K@oKomolovvTaL 0md dVvo aAlnioemikaivrtopeva yoviola: RNAI ko RNAIL To RNAII
glvan éva petdypaeo 550 Bacewv vrevBuvo yo v évapén g aviypaens, n onoio puBuileton amod
v adnienidpaon pe to RNAL Amovcio emtioyng mhacdiokod gopéa, d0V0 TAAcHid pe To 1610
ColE1 pemkdvio dev pumopovv va cuvinpnbodv — 1 aldnienidpaon tov RNAI kor RNAII peta&o
TOV pemMKoviov Kafdg kot 0 pn puBulduevog doopiopog kuttdpmv Ba odnynoet otabepd oTov
yopd Tov evog mhoouwiov (acvuPordémnTa  pemikoviov).Me évav  cuvdvacud opBoioyikov
oyxedloopod Ko katevBuvouevng eEEMEng, ociEape 0tL 1 aAAniovyio mov yertvidler pe v ColELl
6éon évapéng g aviypaerg (amd to mhaopdo PET29) mepihapfaver dhia Pudoipo pemAtkovia
Koo amd To omoia etvor cvpPatd pe ta dyprov TOHTOV PEMAKOVIKL. AT gival 1 TPOTN EMTVYNS
évdelgn ot givar duvatog o oyedlooudg T TAacUdloKN S cvufatdmrag. Topa eEepeuvovue yeveTikd
KUKADUOTO ®G €V SUVAUEL, VYNANG amOO0GNC EPYOAEID, YO TOV YOPOUKTNPIOUO VE®V PETAMKOVI®MV
HEULOVOUEV, KOl TNV XOPTOYPAPNOT|, TNG LETAED TOLG GLUPATOTNTAGS.
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Directed evolution of ColE1 plasmid compatibility

Stamou, P.-E.! and Pinheiro, V. B.1 2*

1 University College London, Gower Street, London, WC1E 6BT. ? Institute of Structural and
Molecular Biology, Birkbeck College, University of London, Malet Street, WC1E 7HX.

* Corresponding author: v.pinheiro@ucl.ac.uk

ColE1-family plasmid replication is regulated by the interplay of two RNA molecules encoded by
overlapping genes: RNAI and RNAII. RNAII is a 550-base transcript responsible for the initiation of
replication and it is regulated by interaction with RNAI, a 150-base transcript anti-sense to RNAL. In
the absence of selection, two plasmids with the same ColE1 origin cannot be stably maintained — the
interplay of RNAI and RNAII between origins as well as unregulated segregation invariably lead to
one of the plasmids being lost (incompatibility). Through a combination of rational design and
directed evolution, we show that the sequence neighbourhood of the ColE1 origin of replication (from
pET?29) is populated with other viable origins and that at least some of those are compatible with the
wild-type origin. This is the first successful demonstration that it is possible to engineer plasmid
compatibility. We are now exploring potential biological circuits as a high-throughput tool to
characterise the novel isolated origins of replication individually, and to map their inter-compatibility.
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To&uotnTa ™G @-6VVOVKAEIVIIG oTov Saccharomyces cerevisiae vré VYN OGPOTIKOTNTO KOl
£ hewyn yovidiov frocuvieong Tperaioing

Yonkog E., Zoroep X., Apévopa A.X.
Tunuo. Biodoyikav Epopuoyav ko Teyvoloyav, Hovemotiuio loavvivwv, lwavvive, EAAdda

H a-cvvovreivn kmdwonoteitar amd 1o yovidto SNCA, skppaletor apbova 610 TPOGUVORTIKO (KPO
TOV VELPOVOV TOV GTOVOLADTMV KOl EUTAEKETAL KVPIMG otV voco tov Parkinson, ondte oynuatilet
KuttapomAacpatikd £ykielota (Lewy Bodies) pe tofikég cuvETEIEG Y10 TOL KOTTAPO. 1€ TPOTYOOLEVT
gpyooia, yovidla NG a-cLVOLKAEIVNG VIO Tov éheyyo LPPWOWKOL vmOKVNTH HeTaPEPONKAY GTOV
Saccharomyces cerevisiae ko1 peletnOnkay o€ cuvOniKec VYNNG eEMTEPIKNG OCUMTIKOTNTAG, 1} OTTOTaL
avéavel v ddpkela {ong tov kuttdpav {oung. H mapovoia g a-cuvovkieivng otov {upopdknta
EMEQEPE  ONUOVTIKY] TTOCN TG PuocudNTag o€ GLUVONKEG YPOVOAOYIKNG YRpOvong. XNV
nafoyeveTikn] mopeion TOPAYDYNS TG O-GLUVOLKAEIVIG 0 VELP®VAS AEOMOLEL TOVG UNYAVIGUOVS TOV
TPOTEACMOUATOS KO TNG OVTOQOYIG UE OKOTO Vo, avaoTpéwel Tnv vékpmon tov. H tpeyoroln
amotelel emaywyéa TG owtoPayiog Kot AUEco SOUEGOAAPfNTH TS TPOTEIVIKTG OTOSOPYAVOCTG TMV
gykAgiotov, evd M Plocvvbeon g otov S.cerevisiae avéavetal o cuVONKeS oTPEG GALG KoL VYNANG
OGUOTIKOTNTOS. TNV Tapovoa epyacia depevvidnie ue qPCR n petaforn tng éxepacng tov SNCA
G€ GLVOVLOAGUO LE YOVIdlo OV EUTAEKOVTOL TNV TTopay®yn tpexaidoling (TPS1, TPS2 kot TSL1), otnv
avtoeayio. (ATG8) kot otnv aicOnon Opentikdv cvotatikdv (TORL) 1660 og kdTTOPO Oypiov THTOL
0G0 KOl 0T LETOAAAYUEV OTEAEYT tpsIA kou tsl]A o€ TEGOEPIC SLUPOPETIKES PACELS UVATTLENG. XT0l
YNPAGUEVE KOTTAPO aypiov TOTOL TTOPOVGIK U-GLVOVKAEIVNG TTapatnpninke Gvodog otnv £Kepaom
Tov puOoTtiKod yovidiov ProcvvBeong g tpexarloing TSLL, onpavtiky KOTOGTOAN TG LETAYPAPTG
apeotepV TV Proovvletikdv yovidiov TPS1 kar TPS2, evd mapdiinia peiddnke kol n avtoporyio
(ATG8). Emumdéov, 10 emimedo éx@poong tov TORL oty ekbetikny @dorn avamntvuéng, oOmov 1
Aettovpyio Tov gival Kpioyn, NToV EAATTOUEVO, YEYOVOG TOV VITOONAMDVEL TNV KOTAGTAATIKY EXIOPOOT)
NG 0-GUVOVKAEIVIG. XT0 OTEAEXOG IpsiA M yRpovor TV KLTTapmv emMAbde og HIKPOTEPO YPOVIKO
dloue omd ekeivo Tov aypiov tomov. Xe peréteg qPCR, 1 evivmwaoiokn Gvodog Tov UETAYPAPIKOD
emmédov tov TPS2, TSL1 ka1 ATG8 oty exbetikn @domn vrodnimvel to&ikd oawvoueva. Emiong, n
éxppoon tov TOR1 amotum®veTal AmOd0pYavOLEVN O OAEG TIG PACEIS OVATTLENG, EVO 1 £KPPOOT
tov ATG8 ekundeviletar oTnv edomn ynpavong Tv kuttdpmv. Télog, 610 otéheyog ts/i4 n ddpkeln
Blocipudmrag tov KuTTapoY KupdvOnke oto id10 eminedo pe tov aypiov tomov. Xtn ueiétn qPCR
napovsio. Tov SNCA mopatnpnnie fmia peTaforr] 6TV EKEPACT] OA®V TOV TOPITAVE® YOVISI®V,
YEYOVOG Tov Oev otoryelofetel KOT' avAyKN GUEST EUTAOKN TNG 0-GUVOVKAEIVIG OTO OvTiGTOL(O
pHovomdTia.

Keywords: a-synuclein, Saccharomyces cerevisiae, trehalose
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Toxicity of a-synuclein in Saccharomyces cerevisiae under high external osmolarity and absence
of genes related to trehalose’s biosynthesis

Sfikas E., Zolder S., Afendra A.-S.
Department of Biological Applications and Technologies, University of loannina, loannina,
Greece

A-synuclein, encoded by the gene SNCA, is abundantly expressed in the presynaptic terminal of the
neurons in vertebrates and involved especially in Parkinson Disease, where it forms cytoplasmic
inclusions (Lewy Bodies) with toxic consequences for the cells. In a previous work, a-synuclein genes
under the control of a hybrid promoter were transferred in Saccharomyces cerevisiae and studied
under conditions of high external osmolarity, which extends yeast cell’s lifespan. The presence of a-
synuclein in the yeast cells caused a significant drop to cell viability under chronological ageing. To
this pathogenic pathway, the neuron uses the defense mechanisms of the proteasome and the
autophagy in order to reverse its necrosis. Trehalose acts as an inductor of autophagy as well as a
direct mediator of inclusions’ protein degradation and its biosynthesis is upregulated under stress
response and high external osmolarity. In the present work, we studied via qPCR the alterations in
SNCA’s expression in combination with genes responsible for the production of trehalose (TPS1, TPS2
and TSL1), the autophagy (ATG8) and nutrient sensing (TOR1) to both wild type yeast cells and
mutants ¢ps4 and ts/14 in four different growth phases. In aged yeast cells expressing a-synuclein we
observed an upregulation of trehalose stimulating gene (TSL1), as well as a significant downregulation
in the transcription of both biosynthetic genes TPS1 and TPS2, while the autophagy (ATG8) was also
reduced. Moreover, TOR1’s expression level was downregulated in the exponential phase, where its
function is crucial, proposing an impairment under SNCA’s effect. In psiA strain, yeast cell
chronological ageing was exhibited in smaller amount of time than this of wild type cells. In gPCR
studies the impressive upregulation of TPS2, TSL1 and ATG8 in the exponential phase indicate toxic
phenomena. In addition to this, TOR1’s expression was observed inconsequent to all growth phases,
while ATG8’s expression was found extinguished in the phase of cell ageing. Finally, in ts//4 strain
the lifespan of yeast cells was similar to this of wild type cells. In gPCR studies under presence of
SNCA we observed mild alterations in the expression of the above genes, a fact that does not indicate
necessarily a direct involvement of a-synuclein to the respective pathways.

Keywords: a-synuclein, Saccharomyces cerevisiae, trehalose
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Buoynpua kot gavotomiki) peiétn poteivadv NopD tov ekkpitikod ocvoetipatog tomov I Tov
Bradyrhizobiym japonicum USDA 110

Dotddone X. and Toprakdakn A.*

Tunuo. Emotiuns @vuxng apaywyns, Epy. Tevikng kor ewpyixns Mikpofioloyiag, [ewmoviko
Hovemortiuio AByvav, lepa Odog 75, 11855, AOnva

* tampakaki@aua.gr

To Bradyrhizobium japonicum USDA 110 eivaw éva aypovopKa-onuovtikd al®TodecUeEVTIKO
Baktiplo mov dnpovpyel copProtiky oxéon pe ™ 66y KOOGS Kot pe GAAO KOAMEPYOOUEV KOt
dypia yoyavon. TToAhéc peréteg £xovv dei&etl 6T1 T0 ekkprtikd cvomua tomov I (T3EX) eanpedlel ™
ovpplotikn wavotnta tov B. japonicum pe tpémo e€aptdpevo amd tov Egviot, 0mwe cvuPaivel kol
pe aida piLoPa mov dwbétovv TIEX. [apouowa pe ta mabBoydva, To ekkpttikd cvotnue tomov 1 tov
prloBiov petapépel tpoteiveg (effectors, T3E) ot omoieg d10tapdoGovY TIG KUTTOPIKEG AELTOVPYIES TOV
EevioTi], L€ OMOTELEGUO TNV EMLTUYT ATOIKIGT) TOL PLTOL amd To Poktipro. [ToAroi T3E tov plofiov
€yovv opdloya oe uTikd Kot omwd maboyova Paktiplo, evd GAAol amavtovv pdévo ota priofia 1
VIAPYOLY LOVO o€ oplopéva plloPflakd oteléyn. Méypl oNUEPA TEGGEPIS OIKOYEVELES GLVINPNUEVOV
T3E éyovv avayvopiotel oto piiopio: Yopl, YopT/AvrPphB, IpaH/YopM ka1 C48/SUMO (Small
Ubiquitin-like Modifier).

Ta péln g owoyévelog C48/SUMO eivar ot To cuyva omavIOUEVEG CLUVTNPNUEVEG TPMTEIVES TOV
T3EX ota plopia, ovapepoueveg g NopD xoi oamavtodv oto Bradyrhizobium, Mesorhizobium,
Sinorhizobium ot Rhizobium. MéAn g owkoyévelog avtig ota putomaboydva Paxtiplo Exst detytel
ot eivan SUMO mpmtedoes, evd péypt onpepa dev Exel avapepbel evepydtnta yuo. To. OHOAOYO TOVG
ota piLopa. To B. japonicum @épet tpia yovidio mov mbavd KOSIKOTOI0VV TPOTEIVEG TNG OIKOYEVELG
C48/SUMO 1wv T3E. H mpwteivn NopDI1-1 (BlI8244) mov éyel mepapotikd amodstyfel 0Tt gival
avtidpwoo tpwteivn (T3E) tov T3EX, 1 ko NopD1-2 (BIr1693) ka1 NopD2 (BIr1705), mov péypt
onpepadev €xovv amoderytel 0Tl glvar ekkpvoueveg mpwteiveg tov T3EY). Xtnv mapovoa gpyacio
getdomnke av 1 apoteiv Blr1705 pmopei va petoeépetol oe @LTIKG kOtTopa puéow tov T3IEX,
YPTOULOTOIDOVTOG TO £TEPOAOYO cuatnpa Pevdopovadag-kamvod. H Ploynuikn avdivon €dei&e 6Tt ot
npwteiveg NopD eivar mpdypatt SUMO mpotedoeg pe eedikevon wg mpog ta vrootpodpate SUMO.

Aé€eic-Khedra: Bradyrhizobium japonicum, ekxpitiké ovotnuo tomov I, NopD, mpotedosg
C48/SUMO
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Biochemical and phenotypic study of NopD proteins of type Ill secretion system from
Bradyrhizobiym japonicum USDA 110

Fotiadis C. and Tampakaki A.*

Department of Crop Science, Laboratory of General and Agricultural Microbiology, Agricultural
University of Athens, lera Odos 75, Votanikos, 11855, Athens

* tampakaki@aua.gr

Bradyrhizobium japonicum USDA 110 is an agriculturally-important plant symbiotic bacterium which
establishes nitrogen-fixing symbiosis with soybean and other cultivated or wild legumes. Many studies
have shown that the type Ill secretion system (T3SS) affects symbiotic ability of B. japonicum on
host-dependent manner, similarly as in other T3SS-containing rhizobia. Similarly to the
phytopathogens, the type Ill secretion system of rhizobia translocate proteins (effectors), which
specifically interfere with host cell signal transduction pathways and other cellular processes, resulting
in successful colonization of the plant by the bacterium. Many effectors of rhizobia have homologs in
plant and animal pathogenic bacteria, while few of them appear to be unigue in rhizobia or even in a
particular rhizobial species. So far, four conserved type Il effector families have been identified in
rhizobia : YopJ, YopT / AvrPphB, IPAH / YopM and C48 / SUMO (Small Ubiquitin-like Modifier).
C48/SUMO family members are the most frequently distributed conserved T3Es in rhizobia,
designated as NopD. Homologs are present in species of Bradyrhizobium, Mesorhizobium,
Sinorhizobium and Rhizobium. Members of this family in phytopathogenic bacteria are SUMO
proteases, whereas no enzymatic activity has yet been reported for their homologs in rhizobia. B.
japonicum carries three genes encoding putative proteins of C48/SUMO family of T3E. NopD1-1
(BI18244) has been proven as being T3E, NopD1-2 (BIr1693) and NopD2 (BIr1705), which so far
have not been demonstrated as translocated proteins of T3SS. In this study, we examined, if BIr1705
can be translocated into plant cells using the heterologous Pseudomonas-tobacco system. Biochemical
analysis showed that the NopD proteins are indeed SUMO proteases with specificity toward SUMO
substrates.

Keywords: Bradyrhizobium japonicum, type Il secretion system, type Il effector, NopD,
C48/SUMO proteases
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Ecosystem responses to natural iron fertilization of the Southern Ocean: Can we establish links
between biodiversity and carbon fluxes?

Christaki Urania
University of Littoral, LOG Laboratory for Oceanology and Geosciences — CNRS UMR-8187 —
Wimereux, France.

The Austral Ocean contributes to half the world’s oceanic absorption of anthropically produced CO..
Improving our knowledge on the functioning of the Southern Ocean’s ecosystems is not only of high
priority, but a great scientific challenge. In this context, the exploration of biodiversity is essential for
a better understanding its functioning. This talk will present results ranging from ecosystem responses
to large-scale natural iron fertilization of the Southern Ocean; in addition to showing the further
challenges of modeling and predicting ecological change by linking taxonomic data to biogeochemical
cycles. Our observations in the Southern Ocean (KEOPS projects) have revealed high variability in the
carbon fluxes of the photosynthetically-fixed carbon associated with distinct plankton communities -
ranging from prokaryotes to zooplankton. One major scientific challenge now is to study existing links
between the biological carbon pump and food web structures. To address this issue, the forthcoming
MOBYDICK project in the Southern Ocean, plans a novel approach by considering the entire food
web from microbes to top predators. It also intends to investigate the hitherto poorly studied
relationships between biogeochemical fluxes and biodiversity by looking at two contrasting
ecosystems of 'Low' and 'High' Biomass off Kerguelen Island (Southern Ocean).
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Hapayoyn proa@avorng amxd apapfocito, YAvké copyo Kol amofinta amd eroVOES TOTATAS

Apémoyhov AL, Baplakag 0.2, Zovppn I1.! kar Huémoviog Xp.t

Ivenitotro Teyvoloyiog Aypotikdv Ipoioviewv EATO-AHMHTPA, Xog. Beviiéiov 1, Avkéfpvon
14123, A6#vo E-mail: dimarap@yahoo.com

2TEI ITeAomovvijoov, Tunjue teyvoloyiac Tpopiuwmv, Avuixdiauoc 24100, Kadoudza.

Me Vv avamoQevKTn eEAVIANGT TOV EVEPYEWK®DV QLGIKMV TOPWV, £YEl avamtuydel éva TaykOGU0
aLEAVOLEVO EVOLOPEPOV Y10. EVOANOKTIKEG TTnyEC evépyelag. Ta tehevtaio ypovia, ol TPocTadeleg
€peuvag Kol ovamTuENg mov KatevBbivovior TPog TNV EUMOPIKN mapaywyr afavoing, to mALov
VTOGYOUEVO PlOKOUGIHO, OO OVOVEDCIUEG TNYEC €xovv avéndel. e moAlég ympeg g Evpomng
ouviotdrtal, 1 ypnon ¢ Poafavoing og eVOALOKTIKO KOUGIHO 1| oav cuumAnpope PBeviivng oe
mocotNTES £00G Kot 15%.

Me ocvvolkn katavdAwon mov €etace mepinov 7 dwoekoatoppdpla Aitpa to 2015, n Evpomaiky
‘Evoon (EE) elvan n té€toptn peyodvtepn ayopd yio aifavokn otov kdopo. Ilapd to yeyovodg otL M
ayopd Prokavcipmv e EE xupapyeitor and to Provtiler (80 toig exatod), n Kotavaimon otfavoing
avENOnKe ToyOTEpa amd O, TL 6 AN PloKaOCLUA, TO TEAELTALN YPOVIAL.

H Evponaixn Enttporn npoteve va mepilopicetl ta frokadoiue wov mapdyoviot and KaAMEPYEEG TOV
avtayovifovior T "kaAMépyeleg Tpoeinwv”, oto 7% NG YPNONG EVEPYEWSG OTOV TOUEN TMV
LETAPOPDV, AOY® TOV AVNGUYLOV GYETIKA [E TIG TIUES TOV TPOPILMV KOl ETUTTOGELS GTIS YPNOELS YNG.
H aBavoin pmopei va moapoydei omd €vo eophTepo QACUA TPAOTMOV VADYV, GUUTEPILOUPBOVOUEVEY TV
YEOPYIKDOV VTOAEWUUATOV, EVADONG TPDOTEG VAEG N EVEPYELOKEG KOAMEPYEIEG TOV dgV avTaymvilovTal
dpeca pe TIg KOAMEPYEIEG TPOGIL®Y YLo. T XPNOT TNG YNG. AvTd omattel i mo wepimAokr dadikacio
Topoyoyfc.

H epyacio avt acyoAeiton pe v mopayoyn Prooabovoing amd Tpelg mpmdteg VAEC, OTMMOC TO
KaAoumoKt (ypnoiponoleitol kuping mg tpdtn VAN ot Bopeia Auepikn kot v Evpodmn), to yAvko
copyo (evepyewkéc kaAMEpyeleg) kol ta omOPANTO QAOVOES TATATOS (OypOTIKA VTOAgippOTO).
IMpaypoatorombnkav mewpdpoto {dumong pe Saccharomyces cereviciae var. bayanus pe okomd vo
TPoodoploTel 1 amddoon ¢ LOpmong kot 1 Topay®yn abavorng,

H mocotnmo atbavoin mov emrevydnke Nrov 8,78 gLt yio 10 keAopmoxi, 6,97 gL yia matdrog
amdBAnta eAo100 kar 7 gLt wan 10 gL anBavoing amd t {Opmon yupov Kot tov oTeAéyoug YAUKOD
copYyov.

Keywords: Bioethanol; corn; Sweet sorghum; Potato Peel Waste; Saccharomyces cerevisiae
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Bioethanol production from corn, sweet sorghum and potato peel wastes

Arapoglou D.}, Varzakas Th.2, Sourri P.! and Iliopoulos Ch.?

Institute of Technology of Agricultural Products. HAO-Demeter. 1, Sof. Venizelou St., Lycovrissi
14123, Athens, Greece. Tel.: +30210284594, E-mail: dimarap@yahoo.com

Technological Educational Institution of Kalamata, School of Agriculture, Dept. of Technology of
Agricultural Products. Antikalamos 24100, Kalamata, Greece tel. +30 6973603495, E-mail:
theovarzakas@yahoo.gr

With the inevitable depletion of the world’s energy supply, there has been an increasing worldwide
interest in alternative energy sources. In recent years, research and development efforts directed
toward commercial production of ethanol as the most promising biofuel from renewable resources
have increased. In many countries in Europe the use of bioethanol as an alternative fuel or a gasoline
supplement in amounts up to 15% is highly recommended.

With total consumption that reached approximately 7 billion litters in 2015, the European Union (EU)
is the fourth largest market for ethanol in the world. Although the EU biofuels market is dominated by
biodiesel (80 percent), ethanol consumption has increased more rapidly than other biofuels in the last
years.

The EC has proposed to limit biofuel produced from "food crops" at 7% of energy use in transport,
due to concerns about food price and land use impacts.

Ethanol can be produced from a wider range of feedstocks, including agricultural residues, woody raw
materials or energy crops that do not compete directly with food crops for land use. This requires a
more complex production process.

This paper deals with the bioethanol production from three feedstocks such as corn (the mainly
feedstock in North America and Europe), sweet sorghum (energy crops) and potato peel waste
(agricultural residues). A number of the batches where fermented with Saccharomyces cereviciae var.
bayanus to determine fermentability and ethanol production,

The highest ethanol produced achieved was 8.78 gL for corn, 6.97 gL for Potato peel waste and 7
gL? and 10 gL? ethanol from the fermentation of juice and whole stalks of sweet sorghum
respectively.

Keywords: Bioethanol; corn; Sweet sorghum; Potato Peel Waste; Saccharomyces cerevisiae
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Avayvopion mOavav YEYOVOTOV opllovTiag HETOQOPAS YOVIdiMV OVANESH o€ PUKTipLd TOL
vévoug Wolbachia ker tov opyaviepod Eevietiy Tovg, TG poyog Tov memoviov Zeugodacus
cucurbitae.

Aonpaxng H.}, Toopn I'.}, Avyovotiveg A.l, Khan M2, Tewaung I'.!

YTuwiuo Mayeipiong Iepipéiioviog koa Pvoikcrv Ilopwv, Havemotiuo Hotpav, Aypivio, ElAdda.
2Emitporryy Arouxic Evépyeiac Mmoavyrioviée (BAEC), E-12/A, Agargaon, sher-e-Bangla Nagar,
Nrtaxa, Mrovykloviég.

To yévog Zeugodacus meptrapfaver 192 idn poyav uéypt onuepa. To €idog Z. Cucurbitae mpoépyeton
a6 v Kevipu) kot NotioavatoAiikn Acio oAl Exel eamiwbel kol o€ GAAo onpeio Tov TAAVATY,
ocvumeptrapPavouévns g larwviag, g Kivag, g Qkeaviog, g AQpikng oALd Kol G€ VNoLd TOV
Ivéiko¥ kot tov Eypnvikod Qkeavov. H poye tov memoviod Z. cucurbitae amotedel yewpyikd mapdaoito
7oV TTpocPret Eva evpv PAcHO 0d TBAVOVG EEVIGTEG TO OTOT0 KAADTTEL 45 €101 PLTAOV TOL AVIKOLY
oe 9 owoyéveleg, ta meplocdTEpa amd To. omoio givor pEAN g owoyévelog Cucurbitaceae. To
OTOPIKO TNG KATOVOUNG NG meplapPavel eEamAOOELS 6€ VEEG TEPLOYES, Tpoomdbeleg ywoo TV
e€dreym TV TANOLGUMV TG KOl EXAVEICAY®OYT TNG OTIS TEPLOYEG 0o Omov glxe e€aingbel. EEattiag
TOV €0POVG KATAVOUNG KOl TNG CNUOGIOG TNG GTNV 0YPOTIKN TOPAY®YT], £X0VV ¥pNoiomombei ToAAEC
péBodot pe otoyo ToV EAeyyo TV TANnBvoudv g Tétoleg péBodot meptiapuPdvovy ™ ¥pNnon YNUIK®OV
EVIOUOKTOVOVY, TTayid®mV 1 EVIOUOOTOONTIKGV Kol TV omelevdépwon oteipov (aKTvoBoANuUEVOY)
APGEVIKOV OTOU®V 6TO PUOIKO Tepifdriov. H ohoéva kot av&avOuevn avaykr Yo TEYVIKES QIAKES
TPOG 10 TEPPAALOV 001 YNOAV GTY| YPNCLOTOINGT CUUPLOTIKAV PAKTNPIOY TOL ATAVIOVV PLGIKA GTO
E0MTEPIKO TOV OPYOVIGUDOV-EEVIOTAV KOl LTOPOVV VO EMNPEACOVV TIG OVATOPAYWYIKES TOVG 1OIOTNTEG.
Opopéve amd avtd 1o cvuPfrotikd Pokmpla avikovy oto yévog Wolbachia. Xto mhaicto tng
GUYKEKPIUEVIG LEAETNG EMYEPOVUE VO avayvmpicovue Thav eveopdtmon yevoukod DNA ord ta
avamapayoyikd Bokmpue tov yévovg Wolbachia oto yovidiopa tng pdyac. H avalftmon yo
oupupavto opiloviiag UeTaPopdc yovidimv d1e&nydn pe v avtiotolylon WKPOV GAANAOLYLOV TOV
TPoEpyovTal amd Tpoypaupoto AAMNAovyong OLokinpov TNovididuartog g Z. cucurbitae, to omoia
Tpodkuyav pe TN ypNon Heboddwv aiinrodylong véag YeEVIIG, EVOVTIOL GE YEVOUIKES OAANAOLYIES
Wolbachia. Ot pkpég aAinlovyieg mov avtictoynnkav pe exttvyio, cuvevobnkav de Novo kot to
contigs wwov 7poékvyav, vroPAndnkav oe BLASTn evdvtia o€ voukAEOTIOWEG oAANAOVYiES
Wolbachia. Ta ypoipicé contigs mov Ppébnkav vo mepiéyovy tuquata toco Wolbachia éco kot Z.
cucurbitae ypnopomombnkav cov mpdtuma Yo to oxedtacud ekkvntav yio PCR. Ta mpoidvta g
PCR mov mtpoékvyav and tov Eheyyo

detyudtwov DNA Z. cucurbitae vmopAndnkav oe arAniovyion kor Bpédnkav va mepiéyovy ukpd
tunpoto Wolbachia péoo og peyalvtepo koppdrio Z. cucurbitae, yeyovog mov vrodnidver copufay
gvooudtoone. H  mbavy tovtomoinon  emmpdcobetv  yeyovdtov  petagopdc  yovidimv
npoypoTomombnke pe mepartépm avalntnon peyalvtepov tunuatev Wolbachia péoo ota yipoipikd
contigs.

AgEgrc-khedra: Opilovtio petagopd yovidiov, Wolbachia, Z. cucurbitae,
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Identification of putative horizontal gene transfer events between the bacteria of the genus
Wolbachia and their host organism, the melon fly Zeugodacus cucurbitae.

Asimakis E., Gouvi G.%, Augoustinos A.l, Khan M.2, Tsiamis G.t

!Department of Environmental and Natural Resources Management, University of Patras, Agrinio,
Greece.

2Bangladesh Atomic Energy Commission (BAEC), E-12/A, Agargaon, sher-e-Bangla Nagar, Dhaka,
Bangladesh.

The genus Zeugodacus includes 192 species of flies up to date. The species Z. cucurbitae originates
from Central and Southeast Asia but has been introduced to other parts of the world, including Japan,
China, Oceania, Africa and islands in the Indian and Pacific Ocean.The melon fly Z. cucurbitae is an
agricultural pest with a broad range of possible hosts which covers 45 plant species that belong to 9
families, most of them members of the Cucurbitaceae. The history of its distribution includes
introductions to new regions, eradication attempts and subsequent re-introductions. Due to its wide
distribution range and its importance in agricultural production many methods have been employed
with the aim of controlling its populations. Such methods include the use of chemical insecticides,
traps or repellents and the release of sterile (irradiated) male flies in the environment. The ever
increasing need for environmental friendly techniques lead to the use of symbiotic bacteria that occur
naturally inside the host organisms and can influence their reproductive qualities. Such symbiotic
bacteria belong to the genus Wolbachia. In this study we attempt to identify putative incorporation of
genomic DNA from the reproductive microbes of the genus Wolbachia to the genome of the melon
fly. The search for horizontal gene transfer events was carried out by mapping short genomic reads
from Whole Genome Sequencing projects of Z. cucurbitae that derived from Next Generation
Sequencing methods, against Wolbachia genomic sequences. The short reads that were successfully
mapped were de novo assembled

and the resulting contigs were submitted to BLASTn against Wolbachia nucleotide sequences.
Chimeric contigs that were found to contain both Wolbachia and Z. cucurbitae parts in their sequence
were used as template for designing PCR primers. The PCR amplicons that derived from screening
DNA samples of Z. cucurbitae flies were sequenced and were found to contain small sequences of
Wolbachia within larger fragments of Z. cucurbitae, suggesting an incorporation event. The possible
identification of additional gene transfer events was carried out by further screening for larger
fragments of Wolbachia within the chimeric contigs.

Keywords: Horizontal gene transfer, Wolbachia, Z. cucurbitae.
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Extipnon g paxtnproxig mrouhotntog Kor agpdoviag o€ YOVINES KOl GTEIPEG POYES TOV EIO0VG
Zeugodacus cucurbitae pe T ypiion Ariniovyiong Néag I'evidg

Aonpaxng H.}, Khan M.2, Tewapng I'.

YTwiua Aoyeipiong Hepipalioviog kar ooy [épwv, Havemotiuo Hatpdv, Aypivio, Eildda.
2Emitportii Arouixic Evépyeiac Mmoavyrioviée (BAEC), E-12/A, Agargaon, sher-e-Bangla Nagar,
Nrtoxo, Mrovykiaveg.

H podya tov memoviov Z. cucurbitae ovrketl og éva y€vog poyodv mov eppavilel baitepn mokiAdtTa
Kol wepthapPavel 192 €idn péypt onpepa. H xdpla meployn kotavouns tov amoteAeitor amd Tufpota
NG KeVTIPIKNG kol NoTioovoToAkng Aciog aAld €yel eniong elcayBel o€ GAAEG TEPLOYEG TOV TAOVITN
ocvpmepthappavouévng e lonwviag, g Kivag, g Qreaviag, g AvatoMing kot AvTikng AQpPikng
Kol og vnowd Tov Ivdkov kot tov Eipnvikod Qieavod. Oegwpeitar onuavtikd yeopytkd mapiolto
kaBdg emmpedlel TovAdyotov 45 KoAhiepynowo €idn QLTOV TOL OVAKOLY GE 9 OLPOPETIKES
owkoyéveleg pe v Cucurbitaceae va gival n emkpatovso. E&attiag g evpelog katavoung kot g
ONUOGLOG TNG OTNV AYPOTIKY TOPAYMOYY], Ol TOTIKEG KOWOTNTEG £YOVV KATA KOPOLS YPNCLOTOGEL
oMo pefodmv yuo

ToV TEPLOPIoUd TV TAnbvoudv ™c. O Pabudc anotehesuaTIKOTNTAG Kot TOEIKOTNTOG TOIKIAEL pueTa&D
TOV OPOPETIKOV HeBOdwv. Ta yMUIK& evTopoKTOVa Yo Topdderyo €ival To TO OTOTELECUATIKA
0AAG cuYYpOVEG Kot To o To&ikd. Mo mo @UAKN mpog to mEPPAALOV TPOCEYYIoT OMOTEAEL 1
Teyvikn tov Zteipov Evtopov (SIT) katd v omoia ¥pnoiomoovvtol UIKpEG d00ELS aKTVOPoAlag
€161 ®oTE v TPOKANOEl oTEPOTNTA GE WOYEC, Ol OMOoieg KUTOMY AmEAELOEPOVOVTAL GE PLGTKOLG
nAnbvopovg. H mapovoo pedétn epsuvd tig oAlayég oto pikpofiopo poydv Z. cucurbitae mov
TPOKAAOVVTOL amd TNV enidpact g aktivoforiag. H faxtnploxn motkildtnra tov poymv eEeTdoTnKe
pe TN xpnon texvoroyimv AAnrodytong Néag I'evidg Kot E101KOTEPQ LLE TNV TEXVIKT TOL OvVOTTOYONKE
a6 v [llumina. H dwdikdoio mepiehdupave v evieyvon g meproyns V3-V4 tov yovidiov tov 16S
rRNA pe 1 ypnon tov Cevyovg maykoopmv ekkwvntdv U341F-805R. Ta detypoata DNA mov
gvioyvOnkav avikov ce poyeg Z. cucurbitae mov eite eiyov axtvofoinbei eite oyt Extog amd v
enidpaon ¢ aktvoPoriog, Ta detypota eAEYYONCAV KoL Yo TNV EMIOPAOT TNG TPOPNG KAl TOL GUAOV
o010 piKpofioud tove. Apoevikd Kot OnAvkd dropa mov giyav aktvofoAndel 1 Oyt vroPAnOnKav
emiong oe 000 Sukprrég Sloteg, pio Paciopévn oe mitovpo ko pio o yAvkid wkohokvBa. Ot
aAAnAovyiec mov TPokvyay UETO TNV oAANAovylon ue Illumina cuvevdbnkav ce contigs pe to
npoypopupe PANDAseq kot avoioBnkav pe to mokéto Aoywopikov Qiime v.1.9.1. Xto 1éhog g
Swdkaciog, mapoatnpnOnikay dpopic oty PakTnplokn TowIAdTnTA Kot apbovia peta&d poydv mov
eUPVICoV SIOPOPETIKA YOPOUKTNPLOTIKA.

AgEgig-khawdua: Z. cucurbitae, AAAniovyion Néag Ievidg, 16S rRNA, axtwvopolia, oteipeg, yovipes.
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Assessing the bacterial diversity and abundance in fertile and sterile flies of the species
Zeugodacus cucurbitae with Next Generation Sequencing (NGS)

Asimakis E.}, Khan M.2, Tsiamis G.1

!Department of Environmental and Natural Resources Management, University of Patras, Agrinio,
Greece.

2Bangladesh Atomic Energy Commission (BAEC), E-12/A, Agargaon, sher-e-Bangla Nagar, Dhaka,
Bangladesh.

The melon fly Z. cucurbitae belongs to a diverse genus of flies that contains 192 species up to date. Its
main area of distribution contains parts of central and Southeast Asia but it has also been introduced to
other parts of the world including Japan, China, Oceania, East and West Africa and islands in the
Indian and Pacific Ocean. It is considered an important agricultural pest as it affects at least 45
cultivated plant species that belong to 9 different families with the Cucurbitaceae being the prevalent
one. Due to its wide distribution range and its importance in agricultural production, local
communities have used a variety of methods in order to control its populations. The degree of
effectiveness and toxicity varies among the different methods. Chemical pesticides for example are the
most effective but toxic at the same time. A more environmental friendly approach is Sterile Insect
Technique (SIT) that makes use of low doses of radiation in order to induce sterility to flies, which are
subsequently introduced to natural populations. The present study investigates the changes in the
microbiome of the Z. cucurbitae flies that are induced by the effect of radiation. The bacterial diversity
of the flies was examined with the use of Next Generation Sequencing technologies and specifically
the technique developed by lllumina. The process involved amplification of the VV3-V4 region of the
16S rRNA gene with the use of the universal primer pair U341F-805R. The DNA samples that were
amplified belonged to Z. cucurbitae flies that had been either treated with radiation or not. Apart from
the radiation effect, the samples were also tested for the effect of feed and gender on the microbiome.
Male and female individuals from both the irradiated and nonirradiated flies were also submitted to
two distinct diets, one based on bran and one on sweet gourd. The resulting reads from the Illumina
sequencing run were assembled with PANDAseq and analyzed with the software package Qiime
v.1.9.1. At the end of the procedure, differences were observed in the bacterial diversity and
abundance between flies with different attributes.

Keywords: Z. cucurbitae, NGS, 16S rRNA, irradiated, sterile, fertile.
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Extipnon ¢ wovotTnToS TOV MKPOPLOK®OV KOWOTHTOV TOV €0GMOVS VO  GITOLKOOOROVY
EVTOROKTOVO tE T1) Ypfion pKpocvsToltdv DNA

Aonpaxng H.L, Ziddog X1, Xrabomoviov I1.Y, Avyovotivog A.L, El Azhari N.4, Martin-Laurent
F.4, Sibourg O.?, Malandain C.2, Kapmotiag A.3, Towgung I'.

YTuwiuo Mayeipiong Iepipdiioviog koa Pvoikdrv Ilopwv, Havemotiuo Hotpav, Aypivio, ElAdda.
2ENOVEO cp, Lyon, France.

$Twiuo Broynueiog ko Bioteyvoloyiag, Havemotiuio Osooaliag, Adpioa, ELdda.
“Agroécologie, AgroSup Dijon, INRA, Univ. Bourgogne Franche-Comté, Dijon, France.

Ta evTopoKTOVO £Vl TOADTAOKES YNUIKEG EVDGEIS TTOL YPNCIUOTOOVVTOL EOG KOl OEKAETIES YiOL TOV
€AEYY0 TOPAGITIKMOV OPYOVICUADV GTIS OYPOTIKES, Propmyovikés kot katoknuéves meproyés. [lapd tig
EVEPYETIKES TOVG EMOPAGELS GTNV AVENGN TNG AYPOTIKNG TAPAY®YNG Kl 611 BeATion TV cuvOnKdv
dwPicong eitvar veedbBovva yio TNV TPOKANOT GNUOVTIKNG TEPIPAALOVTIKNG PpOTAVOTG Kol TOEIKA Yol
Toug LmVTavovg opyavIGHOUS, JTOPAGCOVTAG TNV KOVOVIKY SOUN Kol Agltovpyio TV KOWOoTHTOV
toug. H avtoym tovg ota puoikd otkosvuotipata eEaptdtal amd TV Koplo Nk évoor Kot uropel
Vo TOKIAEL amd UeEPIKES UEPEG €mg AMya ypovia. To meEPIOCOTEPO, EVIOUOKTOVO WUTOPOLYV Vv
amolkodounfodv pe S1apPOpovg TPOTOVG TOL TEPIAAUPAVOVY QPUGIKEG, YNUIKEG Kol UIKPOPLokEg
dtepyacieg M ovvdvacpohs TV avetépo. Mikpoopyaviopol mov eivor kavol va  SlooTovv
EVIOLOKTOVA

glvar Wwitepa yprowol kabmdg pmopodv va aélomombodv cov epydAeios Yo TNV OTOKOTACTOON
TEPOYMV UE €vTovn pumavor. H tavtonoinon téroiwv pikpofinv o delypata ddpovg pmopet va pog
TOPEXEL TANPOPOPIEG YO TOVG TOMOVS TOV EVIOHOKTOVOV TOL UTOPOLV va amodounbovv otnv
guplTEPT TEPLOYN amd TNV omoio. eEANeONcav Ta dsiypato. Xe ovTh TN UEAETN TEPLYPAPOVLUE TNV
avantuén tov PestiChip, piag pikpocsvotoryiog DNA mov pmopel va ypnoiporom0el yio tnyv extiunon
™G IKAVOTNTOG TOV £60(PMV VO AITOTKOGOLOVY AVIUTPOCHTOVS TEVTE LEYAA®MY OUAdMV EVIOUOKTOV®OV
(KopBopdikd, opyovopmopopikd, eavoiovpieg, tpralives kot gouvocu-aikavoikd o&éa). Ot S0uepeig
aviyvevtég tov PestiChip umopodv va avoayvopicovv Poktnplokd yovidlo mov aviKovv G€ €iKoot
SLOQOPETIKEG YOVIOLOKES OIKOYEVELEG KOl CUUUETEXOVV GE PETAPOAIKEG 0000G Tov GyetilovTal pe TNV
eEovdetépmwon ovvhetov ToEIkdV gviopokTovay o aniég afrafeic evaoelg. o v avantuén tov
aviyveutdv okolovOntnkav pébodor Prominpoeopikng. To mpdTo o©TAd0 TG  SLdIKAGIOC
nmepleddpfove o ekteTopévn avalntnon o€ PokTnplokd YOVISIOUOTO KOl HETOYOVIOUDUOTH Yo
oyetikég oliniovyiec. Ot 26.318 akAniovyieg mov mpoékvyav doywpiotnkov oe S0pepn ta omoia
vrofandnkov oe o ogpd and dokwéc afordynong in silico yu vo efacealotel Ot
yopaktnpilovray 6ha and embountéc W10treg (m.y. mepieyduevo o GC, Oeppokpacio amodidtalng).
01 9.486 aviyvevutég mov emAgyOnkov petd ) dadikacio a&tohdynong cvvébecav v HikpocvoToyia
DNA 1 omoia eAEyyOnKe TEPOUATIKA LE TN YPTIOT YEVOLKDV KOl LETAYEVOUKOV detyitmv DNA.

AéEerg-khewdnd: Eviopoktovo, ukpocvotoryia, PestiChip, anotkoddpunon, oanokotaotaon.
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Assessing the potential of soil microbial communities in degrading pesticides with the use of a
DNA microarray

Asimakis E., Siozios S.%, Stathopoulou P.}, Augoustinos A.l, EI Azhari N.%, Martin-Laurent F.#,
Sibourg 0.2, Malandain C.2, Karpouzas D.3, Tsiamis G.!

!Department of Environmental and Natural Resources Management, University of Patras, Agrinio,
Greece.

2ENOVEO cp, Lyon, France.

$Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece.
“Agroécologie, AgroSup Dijon, INRA, Univ. Bourgogne Franche-Comté, Dijon, France.

Pesticides are chemical compounds that have been used for decades for the control of pests in
agricultural, industrial and household areas. Despite their beneficial effects in increasing agricultural
production and improving living conditions they have also been responsible for serious environmental
pollution and acute toxicity to living organisms, disrupting the normal structure and function of their
communities. Their persistence in natural ecosystems depends on their main chemical substance and
varies from days to a few years. Most pesticides can be degraded in a variety of manners that include
physical, chemical and microbial procedures or combinations of the above. Microbes capable of
degrading pesticides are notably useful since they can be used as tools in the bioremediation of
contaminated areas. The identification of such microbes in soil samples can provide us with
information on the types of pesticides that can be degraded in the wider area from which the samples
were retrieved. In this study we describe the development of the PestiChip, an oligonucleotide
microarray that can be used to assess the ability of soils to degrade representatives from five major
groups of pesticides (carbamates, orgahophosphates, phenylureas, triazines and phenoxyalkanoic
acids). The 50mer probes on the PestiChip can identify bacterial genes that belong to twenty different
gene families and take part in metabolic pathways that are related to the neutralization of complex
toxic pesticides to simpler harmless compounds. For the development of the probes a bioinformatics
pipeline was followed. The first stage consisted of an extensive search in bacterial genomes and
metagenomes for related sequences. The 26,318 resulting sequences were cut into 50mer probes that
were submitted to a series of in silico validation tests in order to ensure that they all shared desirable
attributes (e.g. GC content, melting temperature). The 9,486 probes that were selected after the
evaluation process composed the microarray which was tested experimentally with the use of genomic
and metagenomic DNA samples.

Keywords: Pesticide, microarray, PestiChip, biodegradation, bioremediation.
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Kotafoiiopos oweopov opopoTIKOV  gvdeewy omd 10 otéhgyog  Arthrobacter
phenanthrenivorans Sphe3: peraypo@iki kot petaforopikn avalven

Aonuokovia X., Bavoépa E., @avitorog Xp., Kapkapmovvag A. ko Kovkkov A.E.
Touéag Opyavirng Xnueiog xoa Broynueiag, Tunuo Xnueiag, Hovemotiuio lwavvivwv, ElLdda

Ot apopotikol vopoyovavBpakeg eivor gupémg Stodedopévol Kot SopIKd TOKIAOLOPQOL, Kool
TEPPAALOVTIKOL PLTTOVTEG TTPOEPYOUEVOL ATTO PUGIKEG dlEPYNTieg (AmOTOAVUEPIGUOG Atyvivig), Al
Kol and ovOpomoyeveic dpaoctnpotteg (mopdywya meTpehaiov). Xopaktnpilovior mg emipovol
puravtég egontiog g vymAng Bepuodvvapukig otabepdtnrag tov Pevioixkod daktuAiov Tov
nep1Eyovv. QoT1000, T PUKTAPLO S0 LEGOV TOADTAOK®Y UETOPOAK®DV SIEPYACIOV EMTVLYYAVOLY TNV
PN eE0AEYN TOV OPOUATIKOV PUTOVIOV UE OIKOVOMIKO TPOTO Kl €161 KATEXOLV €£€XOVGHC
onuacioag porlo oty efuylavon tov mepiPdiiovioc pécw g oepyasiog tng Proamodopnons. To
otéheyog Arthrobacter phenanthrenivorans Sphe3 éyet v 1810tnta va katofolilel op®UATIKES
EVOoELG OO pawvavipévio, Bevioikd, pOuiikd, TpmTokaTe)0ikd 05D, KaOMOC Kol VYNAOD LOPLUKOV
Bapovg moAvKLKAIKODS apoUATIKOVG VOPOYOVAVOPOKES HECH GUUUETOPOMGHOD MG LOVOIIKES TN YES
avBpako kot evépyelac. Meléteg in silico €yovv deifel v mapovcia katafolkdv yovidiwmv
APOUATIKOV EVOCEMY TOGO 6TA dVO KOTOPOAKAE TAacuidia 660 Kol 610 ypopocoua tov Sphe3. Mg
OKOTIO TN JlEPEVYNON TOV SLOPOPETIKAOV KATAPOMK®OV TOPELDY OV ¥pnoipomotovtol amd to Sphe3
TOPOVGIO, OLUPOPETIKMOV APOUOTIKAOV EVOGEMV 1| LEAETY G LETAYPOPIKO EMIMESO SopOp®V Yovidimv
dévyovacmv mpaypatoromdnke pe gRT-PCR wpayuatikov ypdvov, 6e KHTTOPO OV avomTTOYONKAY
oe MM M9 mapovcio gavavOpeviov, @BaiikoD, TpoToKATEXOTKOV, PEVIOTKOD KOl YEVIIGIKOV ®C
povadikég mnyég avBpaxa. MeketnOnkav eniong to peTaforikd mPoeih TV KLTTAPOV 0T SdPopa
apopotikd vrootpopata, pe UHPLC-MS/MS oe oopatopmtopetpo palag Hybrid lon Trap-
Orbitrap. Tlopovcia @awvavBpeviov kot tev evdlduecmv petafolrtdv  tov  (eOalkd Kot
TPOTOKOTEYOTKO 0&D) QoiveTal vo akoAovdeital 1 wopeia Tov 0-EOAAIKOD KOl GTN GUVEXELN 1) TOPELN
4,5-0y00MG ToV TPMTOKATEXOTKOV 0&£0G, EVd 1 mopeia 3,4-0AoNGg TOL TPOTOKATEXOTKOD PaiveTaL VL
guvoeital o€ vrocTpoua Pevioikod o&éog. [apovsio Pevioikov Kot YevTiokoh 0EE0G paiveTal TMG TO
Sphe3 ypnowomotel dapopetikéc katafolkég mopeieg, €@OCOV €UVOEital 1 UETAYPOPT] TOV
do&uyovaomv g KaTeYOANG Kol Tov YevtiolkoV. To mpoeil petafolitdv deiyvel tnv mbavy ypnon
EVOALOKTIKOV KOTOTEPOV KATOPOAKGOV mopeidv amd 10 Sphe3 mapovsic TV SlopopETIKOV
APOUOTIKOV VTooTpOUATOVY. Emmpdceta, n avaivon €deie o mbavh véa petafolikn mopeio yia
ToV KaTafoAMo O TOL PavavOpeviov Tov dev £XEl TPONYOLUEVMG avapePBEL Yo TO GTEAEYN TOL YEVOLG
Arthrobacter, piyvovtag £to1 ew¢ 011G KOTABOMKES dEPYOCIEG TOV EVEPYOTOLOVVTIOL GTO OTEAEYOG
Sphe3 moapovoia S1POPETIKOV APOUNTIKOV EVOGEMV.

Evyaproties: Ot cuyypageic suyopiotodv v Movada Iepiforrovrikng, Opyavikng ko Bioynukrg

avaivong Yynang Evkpivelog Orbitrap-LC-MS tov IMavemomuiov Ioavvivov yio v tpdofaocn oTig
vanpecieg g Movadoc.
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Catabolism of different aromatic compounds in Arthrobacter phenanthrenivorans Sphe3:
transcriptome and metabolome analyses

Asimakoula S., Vandera E., Fanitsios Chr., Karkabounas A. and Koukkou A.l.
Sector of Organic Chemistry and Biochemistry, Department of Chemistry, University of loannina,
Greece

Aromatic compounds are abundant and structurally diverse, common environmental pollutants
deriving from natural processes (lignin depolymerization) and anthropogenic activities (petroleum
derivatives) and are relatively persistent in the environment due to the high thermodynamic stability of
the benzene moiety. Nevertheless, bacteria through diverse metabolic processes can achieve complete
elimination of the aromatic pollutants in a cost-effective manner, thus playing an important role in
environmental cleanup through bioremediation. Arthrobacter phenanthrenivorans Sphe3 is capable of
utilizing several aromatic compounds such as phenanthrene, benzoate, phthalate, protocatechuate, as
well as, high molecular weight PAHSs in co-metabolism as the sole sources of carbon and energy. In
silico studies have led to the identification of genes involved in aromatic hydrocarbon degradation
both on the catabolic plasmids and the chromosome of Sphe3.

In order to investigate the different catabolic pathways in Sphe3 in relation to various aromatic growth
substrates the transcription of various dioxygenase genes was studied by real-time gRT-PCR, in cells
grown in MM M9 containing phenanthrene, phthalate, protocatechuate, benzoate and gentisate as sole
carbon sources. Complex metabolic response profiles were also analyzed by UHPLC-MS/MS using a
Hybrid lon Trap-Orbitrap Mass Spectrometer for cells grown on the different aromatic substrates.

In the presence of phenanthrene and its intermediate metabolites (phthalate and protocatechuate), the
catabolic pathway seems to proceed through the o-phthalate pathway and further 4,5-dioxygenation of
protocatechuate, whereas, 3,4-dioxygenation of protocatechuate seems to be favored when benzoate is
used as a substrate. In the presence of benzoate and gentisate different catabolic pathways seem to be
used by strain Sphe3 since the expression of catechol and gentisate dioxygenase is favored.

Metabolite profiling revealed possible alternative lower catabolic pathways depending on the different
aromatic substrates used. More interestingly the analysis revealed a possible novel pathway for
phenanthrene degradation not previously mentioned for Arthobacter species, thus shedding light in the
catabolic processes strain Sphe3 undergoes in the presence of different aromatic compounds.

Acknowledgements: The authors would like to thank the Unit of Environmental, Organic and

Biochemical high resolution analysis-ORBITRAP-LC-MS of the University of loannina for providing
access to the facilities.
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H pelétn g mpoooppoyng tov evréopov Ceratitis capitata otmnv epyaotnploxi eKTpoemn
OTTOKIAVTTEL TOIKIALO TOPAYOVTOV TTOV EMNPEALOVV T1] OOUT TOV CUUPLOTIKAOV KOWVOTITOV TOV
EVTEPOL TOV

Avyovotivog A.A.M2 Kupitong I'.2¥, NwkohoOin K.2, Caceres C.2, Miviiog A!, Towaung I'.*,
Mmovpting K.?

YTusuo Biodoyiag, Hovemorijuo Hatpav, Héatpa, Eilddo,

’Insect Pest Control Laboratory, Joint FAO/IAEA Programme of Nuclear Techniques in Food and
Agriculture, Seibersdorf, Vienna, Austria;

*Epyactipio Eviouoloyias kea T'ewpyixiic Zwoloyiag, Tuiuo I'ewmoviac dvtikic Iopaywyis xa
Aypotikod lepifaliovrog, Hovemaoriuio Osooaliog, N. lovie, Mayvyoia, EALdda;

YTunua Avoyeipiong Hepifallovios kor Pvokdrv Topwv, Havemotiuio Hatpav, Aypivio, EMdda;
*ropovoa dievBovon

H Mvyo g Meooyeiov, Ceratitis capitata, €ivotr £€viopo GNUOVTIKNAG OKOVOUIKNG GNUAGIOG THG
owoyévelag Tephritidae mov mopacitei 6 TANO0g PpodTeV. Oempeitar OG LOVTELD TNG GIMKNG TPOG
0 mepPdAlov pebodov avtetdniong emProfov eviopov mov opileton o¢ Teyvikn Xteipov
Evtopov. H pébodog mepraufaver tnv kaAlépyelo Ko amelevbépworn 610 mepPdAiov peydiov
appod 6TEipOV LOYOV, e oKoTo T0 (EVYap®LO LE TIG LOYEG TOV (UGIKOD TANOLGUOD, TV TPOKANGN
U YOViHoV S100TanpOcE®Y Kot TV emakoAovdn peiowon tov mAnbucopov. Zuvendc, 1 mapoy®yn
KOVOL 0plOIOD OVTOYOVIGTIKGV 0TOU®V ival Kpiowun yia Ty enttuyia tng pedddov.

H mpocappoyn oe epyactnplokés cuvinkeg cuvodedeTal amd dpacTIkEG aAAAYEC AOY® TOV GUVHOWC
LIKPOD dpacTikoD HeyéBovg mAnBucpov, Tng ETAOYIKNG TEGNG OV AGKOVV 01 ‘aKpaies’ cLUVOTKES TNG
EPYOOTNPLOKNG EKTPOPNG KOl To €maKOAovO @aviopeva otevomod Kot toyoiog (1 Oxl) YEVETIKNG
ektpomnc. Ot duvapelg owtég emnpealovy T YEVETIKN doun TV TANBuGu®Y, OU®S 1 dpaon ToVE GTIC
SVUPLOTIKEG pikpoPlakég KovotnTeg dev €xel avalvbel emapkmg. H ohykpion SlopopeTikav HEAET®V
delyvel 011, og avaAoyio pe TO QOVOUEVE OTEVOTOV, Ol CUUPIOTIKEG KOWOTNTES TOV EPYUCTIPLOKMV
mnbvopdy eivar Ayotepo moikileg amd 0vTEC TV QULOIKOV TANOvoumv. H katavomon g
EPYOOTNPLOKNG TPOGUPUOYNG € SLUPLOTIKO emimedo elval GVOKOAOTEPN OMO OGVTNG GE YEVETIKO
enimedo, AOYy® NG VMOPENG OEEAMP®V OYECE®V OTN VO TOV oM Ogv givol avaykoieg oTo
EPYOOTNPLO, TNG TOOVIG VIEPEKTIUNOTG TUYOIMV KOl EVKOIPLOKADV GYECELS EEVIOTN-CLUPLOTIKAVY, TNG
SUVOIKAG QOO TOV KOWOTHTOV OVTMV KOl TNG TEPLOPICUEVNG TOKIAOTNTAS GE GUUPBIOTIKODS
0PYOAVIGLOVG TMV VITOGTPOUATMV TEXVNTNG EKTPOPTC.

2V mapovoa PEAETN HeAeTONKAY 01 GUUPLOTIKEG KOWATNTEG TOV EVIEPOL EVOG PVGIKOL TANBVGLOV
Ceratitis capitata kotd Tig 06K TPMOTEG YEVIEG TNG EPYAGTNPLOKNG EKTPOPNC. O yapaktnplouoc éyve
ue oAnrotyion tomov lllumina DNA Bipriobnkodv tov 16S rRNA yovidiov. Ta amotedéopatd pog
delyvouv 1 onuacio Topaydviov Omwg o Pabudc amoukolonoinong, ol TPOKTIKEG EPYUCTIPLOKNG
EKTPOPNG, TO avamTuélokd GTAd0 Kol 1) NAKI TOVL EVIOUOL GTN SLOPOPOTOINGT] T®V UIKPOPLaK®Y
kowotntov. [epattépm cuykprtikéc peréteg avapévetor va kabopicovv tov mboavd aviikTumo Tov
aAAOY®V auTdV oty anodotikotnta g Teyvikng Xteipov Evtopov.

A£Eerg khewdua: AMnrotyion Hllumina, 16S rRNA
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Monitoring of the laboratory adaptation of Ceratitis capitata reveals a variety of factors
influencing the structure of the gut symbiotic communities

Augustinos A.A.12, Kyritsis G.2¥", Nikolouli K.2, Caceres C.2, Mintzas A.%, Tsiamis G.4, Bourtzis
K.2

'Department of Biology, University of Patras, Patras, Greece;

%Insect Pest Control Laboratory, Joint FAO/IAEA Programme of Nuclear Techniques in Food and
Agriculture, Seibersdorf, Vienna, Austria;

$Laboratory of Entomology and Agricultural Zoology, Department of Agriculture Crop Production
and Rural Environment, University of Thessaly, N. lonia Magnisia, Greece;

*Department of Environmental and Natural Resources Management, University of Patras, Agrinio,
Greece;

*present address

The Mediterranean fruit fly, Ceratitis capitata, is a major crop pest belonging to Tephritidae. It is a
model species for Sterile Insect Technique (SIT) applications that involve the rearing and release of
sterile flies in the field. Such releases aim to suppress natural populations by mating of the mass reared
sterile males with the fertile females of the natural populations, leading to infertile crosses and
population decrease. Therefore, the production of adequate numbers of flies that are competitive in the
field is crucial.

Laboratory domestication involves drastic changes, due to forces such as small effective population
size, selective pressure of the artificial rearing and associated bottleneck, genetic hitchhiking and
genetic drift effects. These forces may have an impact on the genetic structure of laboratory
populations; however, their impact on the structure of symbiotic communities is not well
characterized. Comparison of data from different studies suggest that, like genetic bottlenecks,
symbiotic communities of laboratory populations are probably less diverse than those of the natural
populations. Understanding the laboratory adaptation in symbiotic level is more complicated, since
these communities are dynamic, beneficial relationships developed in nature may be no longer
important in the lab, opportunistic or random host/symbiont acquaintances may have been
overestimated and artificial rearing is a rather limited source of symbionts.

In this study, we monitored the structure of the gut symbiotic communities of a natural Ceratitis
capitata population during the first ten generations of laboratory adaptation. Characterization of
bacterial diversity was performed through Illumina sequencing of 16S rRNA gene libraries. Our results
indicate that parameters such as the degree of domestication, the rearing practices, the developmental
stage and the age of the flies contribute to the structuring of these communities. Further comparative
studies will determine the impact of the alteration of gut symbiotic communities on the efficiency of
SIT.

Key-words: Medfly, Illumina sequencing, 16S rRNA
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E&etalovrag To duvopiko TPLAV OTEAEYADV HIKPOPUKAV 06 TNV ovoTtoriki] Meooyso Yo
Prog&uyeiavon vOATIVOV 6OUATOV, pUTASHEVOY PE ALOTO

Bapkitdn Ioavva *, Iority Ntopita ? kar Anuntpiov Hhiag 2

vetitotro Qreavoypagpios, EAKEOE Elnviké Kévipo Galacoiowv Epsvvav, T.0. 713, Avéfvooog,
19013, EAléoa.

’vetitobro Ooldooiwv Bioloyikdv Iopwv kow Ecwtepixdyv Yddrwv, EAKEOE Elnviké Kévipo
Oaloooiwv Epeovaov, T.O. 713, Avafvooog, 19013, ElLada.

*Emixorvavia: Iodvva Bapritli, nlextpoviké tayvdpoueio: ioanna@hcmr.gr

Ta pikpo@OKN TPOGEAKDOVY TO EMGTNUOVIKO EVIOPEPOV ®G MG Y10, TN Prog&uyeiavon pumacUéVeVY
voaTvoV copdtov. H mapovca epyacio a&lodoyel 10 SLUVOUIKO TPIOV GTEAEXDV UIKPOPLKOV VO
amopakpvvouy 10 Glmto omd o MpvoBdiacca, 1 omoio OEYETOL OKOTEPYOSTO YEMPYIKE Kot
Bropnyovikd vypd andfinta. Ta otedéyn Nannochloropsis sp., Pleurochrysis sp. xouv Chlorella sp.
amopovadnkay omd ™ Alpuvobdilacco Kovpovvdodpov oty Attiky, EALGSa, avatolkn Mecdyeloc.
Avty N AMpvoBdiacca eivar éva mepifdiiov pe avtiBéoelg aAld Kot peydio mepiParloviikd
evoapépov, kabag yapoktmpiletar amd VYA PlOTOKIAGTNTO, T.). KOTOWKEITOL Ond LETAVACTEVTIKE
TOVALA KOl GTTAVIO YapLa, Topa TO YEYOVOG 0Tl PBpioketal péca, o€ o fropunyavikn {dvn kot 6€yetal
amoppoic amd YE®PYIKEG EKTACES KOOMG Kol aKoTéEPyaoTo LYPO omdPfAnto omd Prounyavieg,
KTNVOTPOPIKEG HOVADES, OoTkG Avpato KAT. To OTeEAEYN TV KPOPLK®OV avamtoydnkav oe
KOAMEPYEIEG UE KOTEPYUSUEVO QULGIKO VEPO OO TN AUVOOAANGGCO, KOTM OO TPELS OLOPOPETIKES
ovykevipooelg alotov (5, 10 kar 25 mg N-NOsz/L). Mekembnkoav n moapayoyn Propdaloc, ot
GUYKEVTIPMGELS TV OPENTIK®V avOpyovov aldToL Kot pOGPOPOL KoM Kot 0 puOHog omopdKpuveng
toug. Emiong pelemnOnkov ov petaforés tov pH kor tov dwAvpévov o&uyodvov. Ot pubuoi
amopdxpvvong T@v N-NOs™ kxopdvOnkav amd 0.492 ¢woc 1.757 mg/L/muépa. To €idog Chlorella sp.
e€avtinoe 1o dlabéoipo almto oe uodhg 7-14 nuépeg. H Pleurochrysis sp. mapiyoye v vynAdtepn
Enpn Propdla, ebavovtag oxeddv 1 g/l. Zvunepacpatikd, to €idog Chlorella sp. enédei&e vymid
duvapkd yo v toyeio eéuyeiavon goptiov aldTov ce évo PLGIkd VOATIVO codpa. Emiong, to gidog
Pleurochrysis sp. emnédeiée vynmio dvvoukd yio v vynAn mopoyoyn Popdles. H Popdle mov
TOPNYAYOV TO HUKPOQUKT OTH OLAPKELN OVTAOV TOV TEWPAUATOV Bo uropodoe vo cuAieydei kol va
a&lomomBel mepartépm.

Aé&Eaig khewld: Mikpo@ikr, amopdkpuven of®Tov Kot Poo@opov, Ploefuyelavorn, avTHeTdTIoN,
ApvoBdracoa.
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Screening the potential of three eastern Mediterranean microalgae strains for the
bioremediation of nitrogen polluted urban water bodies

Varkitzi loanna **, Politi Dorita 2 and Dimitriou Elias ?

YInstitute of Oceanography, HCMR Hellenic Centre for Marine Research, PO Box 713, Anavyssos,
19013, Greece.

’Institute of Marine Biological Resources and Inland Waters, HCMR Hellenic Centre for Marine
Research, PO Box 713, Anavyssos, 19013, Greece.

“Corresponding author: loanna Varkitzi, email: ioanna@hcmr.gr

Microalgae attract scientific interest for their use as means of bioremediation for polluted water
bodies. The present study evaluates the potential of three microalgae strains to remove nitrogen from a
lagoon, which receives untreated agricultural and industrial wastewater. Nannochloropsis sp.,
Pleurochrysis sp. and Chlorella sp. were isolated from the lagoon Koumoundourou in Attica, Greece,
eastern Mediterranean. This lagoon is a contradicting environment of high environmental interest
because it is characterized with high biodiversity, e.g. it is inhabited by migrating birds and rare fish,
despite the fact that it is situated inside an industrial zone and receives agricultural runoffs and
untreated wastewater from industries, animal breeding, urban sewage etc. The microalgae strains were
grown in cultures with treated natural lagoon water, under three different nitrogen concentrations (5,
10 and 25 mg N-NOs/L). The biomass production, inorganic nitrogen and phosphorus nutrient
concentrations and removal rates were studied. Moreover, changes in pH and dissolved oxygen were
monitored. Removal rates of N-NOs™ ranged from 0.492 to 1.757 mg/L/day. Chlorella sp. depleted
nitrogen in only 7-14 days. Pleurochrysis sp. produced the highest dry biomass, reaching almost 1 g/L.
In conclusion, Chlorella sp. showed high potential for the fast remediation of nitrogen loads in a
natural water body. Moreover, Pleurochrysis sp. showed high potential for high biomass production.
The biomass produced from the microlalgae during these experiments could be harvested and further
exploited.

Keywords: Microalgae, nitrogen and phosphorus removal, bioremediation, mitigation, lagoon.
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Enidopacn 16viov apydpov 6Tig iKpoPrakés KOVOTITES EVVED E6U.QPMV

Vasileiadis S, Brunetti G, Marzouk E*?, Wakelin S2, Kowalchuk GA?* Lombi E!, Donner E !
! Future Industries Institute, University of South Australia, Mawson Lakes, Australia

2Div. of Soil and Water Sciences, Suez Canal University, North Sinai, Egypt

% AgResearch Ltd, Christchurch, New Zealand

* Institute of Environmental Biology, Utrecht University, Utrecht, the Netherlands

H emhextikn mieon oe uoikd pikpoPlokd 0tKoovoTHTH AOY® ToL apydpov (AQ) £xel TPOKOAECEL TO
KOWO &volpEPOV, T0GO AOY®D NG aEnong Tov Ag-Vavo-AEITOVPYIKOV VAMK®OV, 0G0 Kol AOY® Tng
EMenyng owkoto&ikoroyikng yvaoong. I[lpokeévoy vo KoADWoLpE GYETIKG Keva, eEeTdoape TIC
aAlayéc mov mpokaAel 0 AgF otig ikpoflakég Aettovpyieg, TV TOKIAOTNTO. KOl T1) S0UT| UKPOPLOKGOVY
KOWOTHTMV GE GELPG PLGIKOYNUIKE TotKiAmv edapdv. Metayeipiotikape 9 £8aen pe 0-2000 mg kg™
Ag, mov odnynoe oe ANyn 243 ocvvolkd Oderypdtomv. Meletnoape T pKpoflokn  avomvon
(MicroResp), 9 evlouikég dpdoelg (LETPNOEIG GNUACUEVOV DTOGTPOUATOV GE WKPOTALKES) KOBDC
kot v aeBovia (QPCR) ko mowkihdtrta (Illumina MiSeq) @ULAOYEVETIKOV LOPLOKOV OEIKTOV
Bakmnpiov kot pokntev. Movtého tov pKpoPlok®v Aeltovpyeldv Kot g aeboviag tov
QLALOYEVETIKDV detkTdv £8moav gupog Tindv Ag ECso, 3-500 mg kg L. O tiuég ECso &dei&av
younAotepn tolkotnta Evavtl Tov Paxtmpiov ce €dden pe vyniotepo pH, EC, Na, kar Ca, evd
€det&av mbovr TPOKANGN OVOEKTIKOTNTOS KOWOTHTOV HUKNTOV TPOEPYOUEVOV amd €04Qn ue
VYNAOTEPEG PLGIKA VIGPYOVoES TIES UeTdAA®V(-€10mV) (Cu, Zn, As, Cd, Pb). H mouaddémta tov
Boktnpiov gite avéndnke gite mopéucve apetaPAnTn Kotd v avénon tov Ag*, evd yio TOVG LOKNTESG
é0e1&e avénon oe péoeg petoyelpioelc, akolovboduevn amd peioon oe vynAég petayepioss Ag.
Yratiotikég canonical avaAvoelg £de1&av amdKpIon TV SOUMY TOV BOKTNPIKOY KOWVOTHT®V 6E OAN
ta €04 (6.7-43.9 % shared variance of total - SVOT), evd 1 amdkpion TOV HOKATOV HTAV 7O
neplopiopévn (4/9 €ddon, 6.9-23.3% SVoT). Ot Bacilli kot o Actinobacteria avénfnkav oe oyetikn
apbovia, ta Acidobacteria ehattdOnkav, evd ta Proteobacteria oxolobOncov kapmm avénonc-
gldttoong oto avéavopevo otpeg AgQ. ENUOVTIKEG HETAPOAES GYETIKNG apboviag Tov TaSVOUK®OV
povadov mapotnpidnkay axdun ko og youniég/uéosc petoyeipioeig Ag* (1-50 mg.kg?). Tvoyetioeic,
aVAALGT YPOLKNAG TOAVOPOUNGONG Kol OVOALGON OIKTLOL TV HIKPOPLOKOV OPACE®YV Kol TMV
Sopbopévev oxeTIKOV aPBOVIOV TV QLAAOYEVETIKMY OEIKTMV NTAV EVOEIKTIKEG TOV KOTOUEPIGLOV
TOV WKpoPlokdv Asrtovpytdv in Situ kabog kot ¢ onuaciog Tov WKpoBlakdy opddmv yio Tig
Agrtovpyieg TOV KPOPLOK®Y KOWOTNT®V. ZULUTEPACUOTIKE, O APYLPOS Umopel va emdpd o
ovvbeon kol TN AEltovpyio TV €00QPIKOV  HIKPOPLOKAV KOWOTHTOV GE OYETIKA YOUNAES
GUYKEVTIPMGELS OVAAOYQ UE TIG PUGTIKOYNUIKES IOLOTNTES TOV EG0QMV.

Keywords: Apyvpog, £dagpog, Baktipia, pOKNTeS, eviLIKES dpAcELs, okl Ta, agbdovia, doun
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Community-wide functional and structural microbial responses to silver in nine soils

Vasileiadis S, Brunetti G, Marzouk E*?, Wakelin S%, Kowalchuk GA?*, Lombi E!, Donner E!
! Future Industries Institute, University of South Australia, Mawson Lakes, Australia

2Div. of Soil and Water Sciences, Suez Canal University, North Sinai, Egypt

% AgResearch Ltd, Christchurch, New Zealand

* Institute of Environmental Biology, Utrecht University, Utrecht, the Netherlands

Silver (Ag) selective pressure on natural soil ecosystems is of interest due to the increase in
environmental release of silver from nano-functionalised consumer products, and because significant
knowledge gaps about the effects of Ag on soil microbial communities remain. We have therefore
examined microbial activity and community structure responses to Ag stress in soils with a wide range
of properties. We treated 9 different soils with 0-2000 mg kg Ag, resulting in the screening of 243
samples. Monitoring included microbial respiration, 9 soil enzyme activities, bacterial 16S-rRNA
(SSU) gene and fungal intergenic spacer (ITS) counts, and bacterial and fungal diversity (~6 million
Illumina MiSeq 2x300bp PCR-amplicon reads). Respiration and enzyme activity modelling, and SSU
and ITS counts gave Ag ECso values ranging from 3-500 mg kg . SSU-based ECso’s showed toxicity
was lower in soils with higher pH, EC, Na, and Ca, while ITS ECso values showed a potential priming
effect, i.e. lower toxicity in soils with greater background metal(loid) contents (Cu, Zn, As, Cd, Pb).
Bacterial richness and diversity indices increased or remained stable with increasing Ag concentration,
while fungal richness showed a hump-shaped response. Canonical analysis showed bacterial
community structure response to Ag in all soils (6.7-43.9 % shared variance of total - SVoT) whereas
fungal responses were more limited (4/9 soils, 6.9-23.3% SVoT). Bacilli and Actinobacteria increased,
Acidobacteria decreased, and Proteobacteria had a hump-shaped response to increasing Ag stress.
Changes in differential abundance of OTUs were observed even at doses of 1-50 mg.kg™, indicating
strong microbial responses at low Ag concentrations. Correlations, regression and networking analysis
between the measured microbial activities and the gPCR weighted relative taxon abundances,
provided insights about fundamental activity-taxon associations and community stability linked
keystone microbial groups. Overall, soil microbial functions, diversity and community structures can
be affected at environmentally relevant Ag concentrations at intensities correlated with the soil
physical/chemical properties.

Keywords: Silver, soil, bacteria, fungi, diversity, structure, abundance, functions
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Extopvkoppilikoi pokntes tov yévouvg Inocybe mov oyetilovror pe outd eddv Pinus kou Cistus
og emieypéva tapadaracora appodivikd otkocvetipotae g EALGSag

Aockarémovrog B.L, Moréung H.Y, ®pvoovin B.Y, Kéttng A.2 kan ZepPaxng I'.LL"

ewmoviné Hovemotio AOyvav, Epyactiipio Tevikic ko Iewpyixic Mixpofioioyiag, Iepé O96c 75,
11855 ABnvo (*e-mail: zervakis@aua.gr)

2Néaoveaa, 84400 Iapog, EAAddo.

Ta mopabordooio appofviKd OKOCLGTAUOTO OTAVTOVIOL o€ Oldpopeg DECEIC NG EKTETOUEVNG
EXnvueng  axtoypoppns. Ta mepipdilovia avtd kpivovior og oplokd AOYy® NG EMKPATNONG
TEPLOPIOTIKAOV TOPUYOVTIOV OTTMOG 1 VYNAN aAaTdTNTA KOl 1) YOUNAT YOVILOTNTO TOV £60(QMOV TOVC.
ZNUOVTIKOG TOPAyovTag 6TafEpOTNTOG TOV GUYKEKPIUEVOV EVOLOLTUAT®OV vl Kol 01 CUUPIOTIKEG
(extopxoppilikég, ECM) oyéoelg mov avantiocouy opiopéve eutd e didpopa €01 HUKNTOV, OTmg
T.Y. T0 TOAVETH PLTG TV Yevadv Pinus kot Cistus pe €idn tov yévoug Inocybe (pbio Basidiomycota).
To yévog Inocybe éyer maykdouio e€animon, debéter éva peydho €0pog PLTOV-GLUPIOTOV Kol
amotelel €va amd To PLEYOADTEPU MG TPOS TOV APBUO E0MV EKTOLVKOPPISIKA YEVN.

210 mhaicw g mopovoag epyaciog OlepevviOnKe 1 TOWKIAOTNTO HVKATOV TOV YEVOLG
Inocybe ce mapobardooia appobivikd owoovotiuata pe €idn Pinus kot Cistus péom g pelétng
VIOYELOV EKTOUVKOPPILIKOV CYNUOTIOUDOV (ETOIKIGUEVE OO TOVG LOKNTES aKkpopllidia UTMOV) Kot
VIEPYEIDV AVATAPOYOYIKOV 0pyavev (Bacidiwpata). Ot detypoatoinyieg TpaypotonomOnkay and tnv
gyyvtepn mpog v Bdhacoa {dvn Practnong, o€ mepoyEc ¢ vioov Tdpov kot Tov Zyvid ATTIKNG
Kol aQopodoay otnV TapaAdfny Oelyudtov €dA(QOLE KOVIO GTO QUTA-GUUPIOTEG 1N KAT®O Omd
Bacidwpata dmv Inocybe, evd moapdAinio cvuléxbnkav kol Bacididpote (6TOV aVTd KOTEGTN
dvvato). H e&étaon tov Pacidiopdtov Kot ETOKIGUEVOV amd TOLG LOKNTEG akpoplidinv &yve TGO
UE YPNON HOKPOUOPPOAOYIKDV KOl HKPOUVUTOUK®DV YOPUKTNPIOTIKOV 060 Kot pe poplakég (ITS-
5.85 rDNA) pebddovc. Ta €mc onuepa OomOTEAECUATO TNG EPELVOG AMESOCOV TPIOL TANPWOS
npoodiopopéva €idn Inocybe, dniadn ta Inocybe pseudodestricta oe €idn Pinus, Inocybe agardhii oe
Cistus creticus (apeotepa Kataypapoviol yio Tpdtn eopd otnv EAAGSa) ko Inocybe rufuloides oe
€16 Pinus kot Cistus.

AéEerg-khewdnd: extopvkoppileg (ECM), pavitdpuo, motkihdtnto pokntov, cupfimon, oppobivec,
napadardooia owoovotiuata, Inocybe, Pinus, Cistus.
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Ectomycorrhizal fungi of the genus Inocybe associated with plants of the genera Pinus and Cistus
in selected sand dune ecosystems of Greece

Daskalopoulos V.1, Polemis E.%, Fryssouli V.1, Kottis L.2 and Zervakis G.I.%"

'Agricultural University of Athens, Laboratory of General and Agricultural Microbiology, lera Odos
75, 11855 Athens (*e-mail: zervakis@aua.gr)

2Naoussa, 84400 Paros, Greece.

Sand dune ecosystems occur quite often along the extended coastline of Greece. These environments
are considered to be marginal because of the predominance of limiting conditions such as low soil
fertility and high salinity. A significant stability factor in these habitats is the presence of symbiotic
(ectomycorrhizal, ECM) relationships developed among plants and certain fungi, e.g. perennial plants
of the genera Pinus and Cistus with various species of the genus Inocybe (phylum Basidiomycota).
This genus constitutes one of the largest in respect to number of species, presents a global distribution,
and features a large host range of plant-symbionts.

In the frame of the present work, the diversity of the genus Inocybe was assessed at seaside
sand dunes ecosystems by studying underground formations (plant root tips colonized by the fungus)
and above ground fungal reproductive structures (basidiomes). Samplings took place along the closest
to the sea vegetation zone in Paros island and in Shinias (Attica). Samples of soil containing plant
roots were obtained in the vicinity of Pinus and Cistus spp. or close to Inocybe basidiomes (the latter
were also collected when present). Examination of plant root tips and basidiomes followed through
macromorphological, microanatomical and molecular (ITS-5.8S rDNA) approaches. Initial results
revealed the existence of three fully characterized Inocybe species, i.e., Inocybe pseudodestricta on
Pinus spp., Inocybe agardhii on Cistus creticus (both recorded for the first time in Greece) and
Inocybe rufuloides on Pinus spp. and Cistus spp.

Keywords: Ectomycorrhiza (ECM), mushroom, fungal diversity, symbiosis, sand dunes, seaside
ecosystems, Inocybe, Pinus, Cistus.
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Enidpaocn g yropioong oto pikpopfrokd winbuopd g ekpong cvotnudtmv emeepyaciog
VYPAV amofinToV

ZépPBo 112, Kaykarov 1.2 kon Ntodvyrag X.!

L Epyaotipio Miayeipione xor Teyvoloyiog Yypav Amofistawv, Tunue Muyovikdv IepiBéliovog,
Anuoxkpitero Hovemaotiuo Opadxng, Bao. Zogpiag 12, 67100 Eavly, ELdda (Sntougia@env.duth.gr)

2 Epyactipio Ydpoloyias kor Yopaviikdv Epywv, Tuijua ITolitikdv Muyovikev, Anuoxpiteio
Hovemortiuio Opaoxng, Boo. Xopiag 12, 67100 Zavly, EALddo

Ot povadeg emelepyacieg aoTik®V VYpOV amofintov eivol mBavoe vo amoteAodv mNYES HETASOONS
dvvntikd maboyovov Kot emPAafodv yio ) dnuocia vysio pikpoopyoviouov. H epapuoyn teyvikov
aAAnAovyiong terevtaiog YeVIAg, ommg gival n aAilniodyton Illumina, givar wcovr va mopovcldcet pia
WUTEPMG AemTOUEPN Kataypagn tov Paktnpiov mov gite avBictavral otnv tpoctnkm yAwpiov, eite
PO OV 0 TANBLGUOG TOVS HEIDMVETAL CNUAVTIKA, EVTOVTOLS KOTAPEPYOLV VO EMPLOCOVY GTNV
£€€060 TV povadwv emelepyaciog kol TEAMKE va g16€A00VY 6ToVE VOATIVOVG amodéktec. 'Etol, oty
mapovoa epyacia diepguvninke N mokihopopeia Bakmpiov oty gkpomn evog Ploroyucod kabapiopov
pe v gpappoyn [lumina ariniovyiong. Xe avotepo taSivopkd eninedo, KOTAYPAPNKE 1 Kuplapyia
Tov @Vlov Proteobacteria, 6mov m oyetkn aebovia ovtod mpociyyioe to 47%, TO oOmoio
akolovOnOnke amd oteléyn Tov eOAwv Bacteroidetes ko Firmicutes. Inuoviiké mocootd emiong
napovoiocav oteléyn tov evAmv Actinobacteria, Chloroflexi, Planctomycetes ka1 Verrucomicrobia.
H avéivon tov aAAniovyldv oe enimedo YEVOLG amoKGAVYE TNV EMKPATNON Paktnpiov Tov YEVoug
Bacteroides (oystikny apbovia 11%), axorovBovueva omd pén tov yevav Arcobacter, Clostridium,
Thiococcus, Sphingobacterium, Curvibacter kou Flavobacterium (3.5 émg 5%, £éxacto yévoc). Ztedéym
nmov ovliotato ot yhopimon frav omovitporomtég Twv yevav Acidovorax, Pseudomonas ko
Thauera, Poaktipla 7OV TPOKOAOVY OVOY®YH VIEPYAMPIKOV KOl YAMPIKOV 1OVI®V, Y.
Dechloromaonas spp., ko8¢ kat yévn Baktnpiov Tov aviyvedovIiol 6T0 YOUOTPEVIEPIKO GOANVE, OTMG
Bacteroides ko Clostridium spp. H mapovoia dvvntikéd naboyovev Boktmpiov ftov eEopetikd
TEPLOPIOUEVN Kot Ogv aviyvedTnKe odAnlovyia mov va oyetileton pe otedéyn tov yévoug Escherichia.
Téhog, damotddnke, av kot oe pikpd mocootd (0.1% oyetikny apbovia), n vmapén oteheymdv
KvavoPBoktnpiov Tov pmopovv Vo Tpobinobicelg va mapdyovv To&iveg o€ guaictnTovg amodEKTEG,
ommg sivan oteléym tov yevov Anabaena, Leptolyngbya kot Microcystis.

Ag€arc-kherdua: Bacteroides, Dechloromonas, amovitporomég, Kvavopaktipio.
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Effect of chlorination on the microbiological effluent quality of a municipal wastewater
treatment plant

Zerva 1.12 Kagalou 1.2 and Ntougias S.!

Laboratory of Wastewater Management and Treatment Technologies, Department of Environmental
Engineering, Democritus University of Thrace, Vas. Sofias 12, Xanthi 67100, Greece (email for
correspondence: sntougia@env.duth.gr)

2 Laboratory of Hydrology and Hydraulic Engineering, Department of Civil Engineering, Democritus
University of Thrace, Vas. Sofias 12, Xanthi 67100, Greece

Wastewater treatment plants (WWTP) are common sources of transmission of potentially pathogenic
microorganisms to the environment and chlorination is among the tertiary methods used to face such
health risk. The application of high throughput sequencing techniques, such as lllumina sequencing, is
able to provide a detailed record of bacteria either resistant to chlorination, or even though,
significantly reduced. In the present study, the bacterial diversity in the effluent of a municipal
wastewater treatment plant was investigated by applying next-generation sequencing techniques.
Based on Illumina sequencing, Proteobacteria was the dominant bacterial phylum (47% of the total
reads), followed by members of Bacteroidetes and Firmicutes. Moreover, the presence of
Actinobacteria, Chloroflexi, Planctomycetes and Verrucomicrobia was also verified. At genus level,
Bacteroides represented 11% of the total relative abundance, followed by the genera Arcobacter,
Clostridium, Thiococcus, Sphingobacterium, Curvibacter and Flavobacterium, which covered 3.5-5%
of the total reads. Bacterial taxa that resisted chlorination were denitrifiers of the genera Acidovorax,
Pseudomonas and Thauera, bacteria capable of reducing perchlorate/chlorate, like Dechloromonas
spp., as well as bacteria commonly found in the gastrointestinal tract, such as Bacteroides and
Clostridium spp. In addition, a negligible presence of potentially pathogenic bacteria was identified.
Indeed, no reads associated with genus Escherichia were detected. Lastly, the existence of
cyanobacterial taxa Anabaena, Microcystis and Leptolyngbya at low relative abundance, which are
capable of producing toxins under specific circumstances, was also confirmed.

Keywords: Bacteroides; Dechloromonas; denitrifiers; cyanobacteria.
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Aviyvevon acuviifietov {®ovoTIK®OV aviekTIKOV 6Tehey@v Salmonellae o€ oxvlovg

Kavtepé M.12 ABavasiov A.2 Evayyglhomovirov I'.2 P6dn-Mmovpich A2 Méorahoc A.!
YTusuo Bioynueiog xor Bioteyvoioyiag, Iavemotiuio Osooaiiog, Adpioo

2Tunuo. Kepviatpixne, Hovemotijuio Osooaliog, Kapditoo

3Tusua Noonlevtic, Havemoriuo ITelomovviioov, Zmdptn

Anuiitpne Mooialog: mosial@bio.uth.gr

Ta oteléyn tov Salmonellae spp. amotedovv TN devTeEpPN GLYVOTEPN auTiol YOOTPEVTIEPITIONG OTNV
Evpdnn ko mpoxarodv cofapés emdnuies, evd o poAog TV okVA®V ¢ mlavh deEapevi tov
nafoyovou avtol dev €xel epguvnbel extetapéva. XTnv mapodoo epyacia, aToOY0g NToV va LeAeTnOel o
POLOG TV OKOA®MV MG OCLUTTOUATIKOV Qopémv oteleymv Salmonella, vo cvoyetiotel 1 amékkpion
TOVG UE T JTPOPN TOV GKVLAMYV, Kot va dtepevvnBel n avBeKTIKOTNTA TOLG oTa AVTIBLOTIKG KOBMS
Kol To yovidle mov mpokaiovv TNV avlextukomnto avti. o 10 okomd avtd, cuAAExOnKav e
Bapparxopdpovg otetleons, 240 delypoata KOTPAVOV Kot GIEAOD, T OTO10 EEETAGTNKOV COLPOVA LLE TO
ISO 6579 (ISO 2002 — Annex D). H Buoynukn tavtonoinon towv otekeymv éyve pe API: Microgen
TM GNA+GNB - ID, evd n mepoitépm opotavtonoinon £ywve ota E6vikd Epyactiplo Avagopdg yio
m Salmonella. To oteléyn efetdomrav pe aviipoypoupa, Evavtt 11 aviifotikov Kot
ypnowonomnke PCR ®ote va aviyvevtodv ouyKekpluéva yovidlo ovOeKTIKOTNTOS. ZTEAEYM
Salmonella aropovodnkoav amd 11 okdAOLE Kot 6T GUVEKELD, Ta 9 0O CLTA OPOTAVTOTOONKAV GTA
Epyoompia Avagopds. Ze avtd mepthappdvoviol omdvia {wovotikd oteléyn. Emiong, Ppébnke ot o1
OKOAOL TTOV SOTPEPOVTAL LE ®UO KPEAG £XOVV GTUTIGTIKG CMUAVTIKMDG HEYOADTEPES TOAVOTNTES Va
ekkpivouv Salmonella. Axoun, Bpédnkav avOextikd oto ovtiflotikd oteléyn, cvumePIAaUBOVOUEVOL
€vOg TOALOVOEKTIKOD GTEAEXOVG KOl cLYKEKPLEVA Yovidia avBekTikOTnTOG pE TN ypnon s PCR. O
aptOpog Kot 1 TOKIAie ToV (OOVOTIKGOV OVOEKTIKDY GTEAEYMV OV OTOUOVOONKAY GE 0T TN UEAETT,
VTOJEIKVVEL OTL Ol VYlElg okvAOL eivan whavr de€apevi Tov TaBOYOGVOL CLTOD Kot 1 MU STPOEN
amoTELEL TOPAYOVTA KIVOUVOU.

AéEerc-khedra: Salmonellae, oxdroc, Lwovocog, avlekTikdTnTa
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Detection of uncommon zoonotic antibiotic resistant Salmonellae serovars in dogs

Kantere M.12, Athanasiou L.2 Evangelopoulou G.? Rodi-Burriel A.2 Mossialos D.!
!Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece
2 Faculty of Veterinary Medicine, University of Thessaly, Karditsa, Greece

$Department of Nursing, University of Peloponnese, Sparti, Greece

Dimitris Mossialos: mosial@bio.uth.gr

Salmonella spp. still represent the second most frequently reported gastrointestinal pathogens in
Europe. Re-emerging zoonotic Salmonella serovars continue to cause severe outbreaks whereas the
role of dogs as a possible reservoir has not been thoroughly investigated.

Aims of this study were a) to investigate dogs as carriers of Salmonella spp. serovars b) to identify
possible links of Salmonella shedding and raw diet in dogs c) to detect antibiotic resistance of these
serovars and the associated resistance genes.

In total 240 feacal and buccal swab samples were collected from 120 dogs in Greece during 2015.
Samples were analyzed according to ISO 6579 (ISO 2002 — Annex D) for Salmonellae isolation.
Salmonella spp. isolates were confirmed by using API: Microgen TM GNA+GNB - ID and then they
were further serotyped at the Greek National Reference Laboratory for Salmonella species (GNRLS).
Salmonella spp. isolates were tested against 11 antimicrobials using disk diffusion method. An
established PCR method was carried out to identify specific antibiotic resistance genes. Salmonella
spp were isolated from 11 dogs and 9 of them were serotyped including uncommon zoonotic serovars.
Dogs fed with raw food had significantly higher odds to be Salmonella positive. Resistant strains
were found including one multidrug resistant and specific resistance genes were detected using PCR.
The number and the variety of uncommon zoonotic resistant serovars isolated in this study indicate
healthy dogs as an unrecognized reservoir of Salmonella spp. and raw feeding as a risk factor.

Key words: Salmonellae, dog, zoonosis, antibiotic resistance

198



Mehétn ™G TOEIKOTNTAS TOV YEMPYIKAOV QUPUIK®OV GTOVS HIKPOOPYAVIGHOVS TOV £0G(QOVS GE
TEPAPATO EPYASTN POV KoL aypov

Kapdc I.A.L, Toradomovrov E.X.1, Baguelin C.2, Pertile G.,.° Storck V.,* Nwoléxn X.,° Ferrari
F.2 Towapung I'.,> Martin-Laurent F.4, Kapmotlag A.T'.

Y Mavemotiuio Osooaiiog, Tuue Bioynusiog koi Bioteyvoloyiag, Adpioa

2ENOVEO, Lyon, France

SAEIFORIA, Piacenza, ltaly

*INRA, AgroEcologie, Dijon, France

* [Mavemotiuio Hotpdv, Tujuo Atoyeipiong Iepifalioviog kau ooy ITopwv, Aypivio

H 10&1x0TNT0 TV YEOPYIKOV QUPUAK®V GTOVG HIKPOOPYOVIGHOVE TOL €0G.POVE amoTeAEl £va oo Ta
onueia g aEloAdynoNg EMKIVOLVOTITOG TOV YEOPYIKOV @apudkov oty Evponaiky Kowotta tov
Bo mpémer va emoveletaotel. v mapovca UEAETN eQoppocape €vo TEWPAROTIKO GYES0 TOV
nepleAdufove mepapoTa epyactnpiov kot aypod yuwo. v afloAdynon g To&koTNnTeg TPLDV
yYempyikov @apudkov (Isoproturon, tebuconazole, chlorpyrifos) otovg pkpoopyovicpovg Tov
€0GPoVC. ApYKG OTO TEIPANO EPYUCTNPION TA YEMPYIKA (PAPLOKO EPAPUOCTNKAY GTO £00UPOG OF
dooeig X0, x1, x2, x10 g ovviotmdpevng (Tier |, yeipioto cevaplo ékBeong), evd 6to meipapo oypov
(Piacenza, Italy, xewuepvo oitdpt) to yempyikd appoko epapudomkoy o€ dooeig X0, X1, X2, X5 g
owviotopevng (Tier Il pgaiiotikd ceviplo ékbeonc). Asiypota €3Gpovg cVAAEXOMKOY amd Oleg TIG
UETAYEIPICEIC GE TAKTA YPOVIKA OLOUGTILOTO KOl EYIVE TPOGOLOPIGHOG TNG ATOSOUNCTG TMV YEDPYIKDY
QopUAK®V KOODG Kol TOOVOV ETIOPACEDY TOV YEOPYIKOV Qapudkev oty agbovia (g-PCR, 11
pikpoPlokég opddeg) kar Asttovpyion g pukpoPlakng kowotntag (g-PCR of amoA, nirK/S, nosz,
narG, catA, pcaH, soxB, evlouikm dpactikdtra). Ta dedopéva Kovovikomombnkov ¢ mpog tov
uaptopa Kot ovaAvdnkov pe puebddovg moivuetapintommrac. Xto gpyactipio to chlorpyrifos eiye
apvNTIKN emidpacn oty apbovia tov vitpmdomontik®dv Poaktnpiov (AOB) kot apyaiov (AOCA), evd
otov aypo to chlorpyrifos kot to kopio petaporikd npoidv TCP emnpéacov apvntikd v aebovia tov
yovidiwv NosZ, narG, mov gumAékovtal otny amovitporoinon, kabang kot tov AOA. Toco cg eminedo
gpyaotnpiov 660 Kol o€ eninedo oypov, To ISOProturon dev epEOvVice emOPAGEIS TNV UIKPOPLoKy
Kowotnta og ovtifeon pe tovg koprovg petaforiteg tov MDIPU ko DDIPU mov mepidopicav v
dpaoctikdtro Tov evidpwv leucine aminopeptidase, acid ko alkaline phosphatase (epyaotipio) kot
mv apbovia tov yovidiov nosZ narG (MDIPU, zeipoua aypod). To tebuconazole dev epgpavice
APVNTIKEG EMOPACEL OTNV UIKPOPLaKT KOowoTnTa Tov £340OVG. ZUVOAKAE Ol LKPOOPYOVIGHOL TOV
€04Povg oL gumAékovTal 6To KOKAO Tov N (my. vitpwdomointég) £dei&av vymAdtepn evatsncio ota
veopywkd edpuaxa (mwy chlorpyrifos), eved kot kémowe amd tovg petofoliteg Tov isoproturon
EUPAVICAY apvnTikn Opdon enl TOV amovitpomoTiK®V Poktnpiov kol evOOUmv Tov gUmTAEKoVTaL
o1ovg kukhovg N kau S.

AgEerc-khewdra:  Isoproturon, tebuconazole, chlorpyrifos, yewpywd @dpuaxa, TokoOTNTA,
LIKPOOPYOVIGLOL £3G.(OVG

H mapovoa uehétn mpoyuotorobnke oto mhaioo tov IAPP Marie Curie FP7 épyov LOVE-TO-
HATE.
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Assessing the toxicity of pesticide on soil microorganisms following a lab-to-field tiered
experimental approach

Karas P.A.l, Papadopoulou E.S.%, Baguelin C.2, Pertile G.,® Storck V.,* Nikolaki S.,° Ferrari F.,2
Tsiamis G.,°> Martin-Laurent F.#, Karpouzas D.G.!

! University of Thessaly, Department of Biochemistry and Biotechnology, Larisa

2ENOVEO, Lyon, France

SAEIFORIA sp., Piacenza, Italy

*INRA, AgroEcologie, Dijon, France

*University of Patras, Dept. of Environmental and Natural Resources Management, Agrinio

The toxicity of pesticides on soil microorganisms has been identified as a key aspect of EU pesticide
regulation which needs revision. We developed a lab-to-field tiered approach to study the toxicity of
three pesticides commonly applied in EU (Isoproturon, tebuconazole, chlorpyrifos). Thus, (a) a
microcosm laboratory experiment was employed where pesticides were applied at x0, x1, x2, and x10
the recommended dose (Tier I, worst-case exposure scenario) followed by (b) a field experiment in
site in Piacenza, Italy cultivated with winter wheat where the pesticides were applied at x0, x1, x2 and
x5 the recommended dose (Tier I, realistic exposure scenario). Subsamples were collected at regular
intervals after pesticide application and used for the determination of pesticide dissipation/metabolism
and for the detection of possible effects on soil microbial abundance (q-PCR of 11 microbial taxa) and
functions (gq-PCR of amoA, nirK/S, nosZ, narG, catA, pcaH, soxB and high-throughput enzymatic
activities). Data we normalized relatively the control (x0) and analyzed by multivariate analysis and
correlation testing. In the lab chlorpyrifos had a negative effect on the abundance of ammonia-
oxidizing bacteria (AOB) and Archaea (AOA), whereas in the field study chlorpyrifos and its main
derivative TCP negatively affected the abundance of the denitrifying genes nosZ, narG, and AOA. In
both lab and field study isoproturon showed no effects on the soil microbial community. However its
metabolites mono- (MDIPU) and di-demethylated isoproturon (DDIPU) had a negative effect on the
activity of leucine aminopeptidase, acid and alkaline phosphatase (lab) and a slight negative effect on
the abundance of nosZ narG (by MDIPU) (field study). Tebuconazole showed no negative effects on
the soil microbial community. Overall, microorganisms involved in N cycling (i.e. ammonia-
oxidizers) were the most sensitive to pesticides, primarily chlorpyrifos. However effects by the
metabolites of isoproturon on denitrifiers and on the activity of enzymes involved in N and P cycling
were also seen.

Keywords: Isoproturon, tebuconazole, chlorpyrifos, pesticides, ecotoxicity, soil microorganism

This work was financially supported by the IAPP Marie Curie FP7 project LOVE-TO-HATE.
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Buwanoikodépnen ynpacpuévev @ilp rorlvatdvieviov (PE) 6to Oaracoiro mepipariov

Kapkovopaydxn K1, Zvpavidov E.!, Amorotti F.12, Kroll K.3, Kolvenbach B.3, Pemotokov E.*,
Corvini P.F.3, Fava F.2, Kaloyepakng N.1

L>yo0lai Mgyavikcdv Hepiféiloviog, ITolvteyveio Kpitne, EAéda,

2Department of Civil, Chemical, Environmental and Materials Engineering (DICAM), University of
Bologna, Italy,

School of Life Sciences, FHNW, Switzerland, Zyol; Myyavikcv Opoktiv Tépwv, Tolvtsyveio
Kpntyg, EAddo

Ta TAacTiKA givol TOADUEPIKA HOPLOL LOKPLAG OALGIOOG TTOL TAPOCKELALOVTOL OO TETPEAATKOVC
VOPOYOVAVOPUKES Kol TAPAYOVTAL GE TEPAGTIEG TOGOTNTEC TayKOoSHimG. Eva pépog avtmv, mov ayyilet
TOL EKATOUPVPLE. TOVOLS ETNGIMG, KATAANYEL 6TOVG wkeavols. [lapd to yeyovog 6Tt Bewpovvtar ToAD
avlektikd oty  Proamowodduncn, petd omd  €vrovn ynpavon (kvupiog AdY® LIEPLOIOVG
axtvoPolriag), yivovtor gumadn oe pikpofrokéc embéoeis. Avth 1 epyooio e£eTalel TIC TPOOTTIKES
Baktnplakng didomacng euokd ynpacuévov molvalbvAieviov, pécm evog TEWPAPATOS KPOKOGLOV
300 pacewv.

Dduoikd ynpacpéva Kopudrtio moAvatbvieviov vymAng kot yauning mokvommrag (HDPE, LDPE)
ocLAAEYONcaY amd ouuddel; moparieg Tov Xoviov. Kotd v apdtn @don Ttov mEPAUATOC,
enmAoTNKAY Yo 6 punveg pe avtdyboveg Kovotnteg amd v mapoiio Tov Ayiov Ovovepiov, oA Kot
OTELEYN OO KOAMEPYELEG EUTAOVTIGHOD TTOL avortuyOnkay pe PE cov povadikn anyn avbpako. Xto
TEAOG NG TPMTNG Pdomng, To Progilp mov eixe ovomtuydel cvAAéyOnke kol M emidpacn Tov oTa
KOUPATIL TOL ToAvatBvAeviov odlepevvnnke péow g peimong Pépovg Kol T®V OAAOY®V GTO
aVAYAL(QO TOV TAOGTIK®V. TN GLVEYELWD, Ol TPOCKOAANUEVOL TANBLGHOl emavaTpoPodoTHONKaY LE
QuAp moAvailfvieviov, Yoo TV €EETOOT TOV TPOKOAANUEVOV KOWOTHTOV GE GLUVOLOCUO HE TNV
EMIOPACT| TOVG GTA PIALL.

Hapammpnnke 6t Paktiplo Kot and TG Vo PACES £YKATACTAONKOY EMTVYDG OTNV EMPAVELN TOV
ToALOBVAEVIOL KOl Ol KOWOTNTEC GTO Plogilp avomtuyxbnkav cuvaptioel Tov ypdvov. Ak,
mapotnpionke obykAon Tov KowotHtwv omd OAec T uebddovg emefepyasiog mpog Eva
amoteheopatikd  Olktvo  amoddunong  tov  moAvoifuAeviov. Ot eykhpatiopéves  opddeg
LIKPOOPYOVICUAOV TETUYAY OOTEAEGLOTIKOTEPT Uelmon Papovg Tov @ilp molvaibuieviov oe oyéon
ue tig un-eykapartiopéves. Ewoveg amd mAextpovikd pkpookdmio odpwong (Scanning electron
microscopy, SEM) amoxdAvyav tnv dmapén €vog muKvOL Kol GUUTOYOVS GTPMUOTOS Plogilp Kot
onuddio Plo-ddfpwong oTnv ETPAVELN TOV GIALL.

Aoupavovioc vIoylv To. amoTeEAEGHOTA VT, Oswpovpe OTL €0IKA TPOGOPUOCUEVES aVTOYOOVES
TEAAYIKEG KOWOTNTEG OMOTEAODV [0 OTOTEAECUATIKT) Kol QUAKY 7po¢ to mepPdilov uébodo
ATOOOUNONG YNPAUCUEVOV TAACTIKOV artd TOAVABVAEVIO.

A&Ega1g KAetda: molvabvrévio, Bordooia kovotnTa, froamoikodounon

Evyaproticc: Oa 0éhape va evyapiotioovpue 10 FP-7 mpdypappo g Evpomaiking ‘Eveong
BIOCLEAN (grant agreement No. 312100) yia tnv 0lKOVOUIKY evioyvon.
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Biodegradation of weathered polyethylene (PE) films in the marine environment

Karkanorachaki K.}, Syranidou E.!, Amorotti F.12, Kroll K.?, Kolvenbach B.3, Repouskou E.#,
Corvini P.F.3, Fava F.2, Kalogerakis N.!

'Environmental Engineering, Technical University of Crete, Greece,

2Department of Civil, Chemical, Environmental and Materials Engineering (DICAM), University of
Bologna, Italy,

3School of Life Sciences, FHNW, Switzerland, “Mineral Resources Engineering, Technical University
of Crete, Greece

Plastics are long chain polymeric molecules that are manufactured from petroleum hydrocarbons and
are produced in huge amounts worldwide. A fraction of them that reaches million metric tons, ends up
in the oceans annually. Although they are considered very resistant to biodegradation following
significant weathering (mainly UV irradiation) they become susceptible to microbial attack. This study
investigated the potential of bacterial-mediated degradation of naturally weathered polyethylene in a
two-phase microcosm experiment.

Naturally weathered PE pieces (HDPE and LDPE) were collected from sandy beaches in Chania.
During the first phase, Agios Onoufrios indigenous marine community alone and inoculated with
strains stemming from enrichment cultures where polyethylene (PE) was the only carbon source was
incubated for 6 months in the presence of PE films. At the end of the first phase the developed biofilm
was harvested and the impact on PE pieces was investigated in terms of weight reduction and changes
on surface topography. Next, the adhered populations were re-inoculated with the PE films. The
colonization ability and the succession of the biofilm communities was monitored together with the
impact on the PE films.

It was observed that bacteria from both treatments were able to establish an active population on the
PE surfaces and the biofilm community developed in a time dependent way. Moreover, a convergence
in the communities from all treatments was observed towards an efficient PE degrading microbial
network. The acclimated consortia reduced more efficiently the weight of PE films in comparison to
non-acclimated bacteria. The SEM images revealed a dense and compact biofilm layer and signs of
bio-erosion on the surface of the films.

Taking into account the obtained results, we can suggest that tailored indigenous marine community
represents an efficient eco-friendly consortium for degrading weathered PE plastics.

Keywords: polyethylene, marine community, biodegradation

Acknowledgement: Financial support by the European Union FP-7 project BIOCLEAN (grant
agreement No. 312100) is highly appreciated

202



H mouarhotnto Tov eripvtov Kpevapyoiov ko pokitov og éva pecoysioko otkocvotnuoe: H
eMiOPOLON TG EMOYNG KAl TOV PVTOV-EEVIGTI).

Katcovira AL, Kapaykioln E!, Kapapavain K2, Bokov A3, Kapmoviog Al
Yovemoriuo Osooaliag, Tuiua Bioynueioc ka1 Bioteyvoloyiag, Adpioa.
2Apiorotéieio Mavemoriuo Osooodovikne, Zyol Fewmoviag

Sdpiorotéiero Mavemoriuo Osooodovirne, Tuiuo Bioloyiog, Touéac Owcoloyiog.

H @uAlocoarpa etvar éva pikpo-oukocsOoTne 6T 6vvBeon Tov omoiov &xouvv Bpebel va cuppetéyovy
Baktipla, poxnteg kot apyaio. Ot mepiocdTepeg LeAETEG LEYPL ONUEPA £YOVV ECTIAGEL GTNV UEAETN
TOV enipuTOV Paxtpiov evd eAdyloto &ivol YVOOTA Yo TV TOKIAOTNTO Kol AEITOLPYID TOV
emiputov pukntov kot Kpevapyaiov. 'Etol ot kvplot otdyor g mopovoog peAétng oy (o) m
dlepevvnon NG TOKIAOTNTOS TeV emiputev puknTeov Kot Kpevopyaiov oty @uAlocoeaipo 8
SlpopeTik@dV LTOV oe €va Meooyelakd owoovotnua g XaAkdkng kot (B) n devkpivinon g
enidpaong ™¢ emoyng (kodokaipt - YEWDVOC) KOL TOV QUTOV-EEVIOTH] OTNV TOIKIAOTNTO TMOV
ovykekplpévav kpoflokdv opddwv. H pikpofrokn mowiddmnta avaidbnke pe PCR-DGGE kot
Bprodnkec Khovov. Ta amoterAécpata €dei&ov pion TAOVGLO KOWOTNTO EMPLTOV HUVKATOV OE
avtifeomn Ue TNV GYETIKA OTAT] KOl QTOYN € TOIKIAOTNTA [KpoPilakn kowvotnta tov Kpevapyaiov. H
ovotoon ¢ kowotntag tov Kpevapyaiov ot puildceapa tov eutedv Phillyrea latifolia, Pistacia
lentiscus & Melissa officinalis dev emnpedotnke amd Vv emoyn deryHoTOANYiaG, EVE 6T0 VITOAOUTA
delypata topatnpnOnKoy Teplopicévon e0povg emoyikég petaforés. Ot Bipitodnkeg KAdvov £dei&ay
otL N emiputn xowotnta TV Kpevapyaiov omotedeiton amd pebavioyéva kol vVitpm®OOTOmTIKA
Kpevopyaio eved wvpiapyo frav Kpevopyaio g taéng Thermoprotei. H ovykekpuévn téén
nepthapPaverl mhnBog vepbeppoeiiov, ofedplmv kot avBektik®v oty axtivoPfoiia Kpevapyaiov,
ta. omoia mailovy onuavtikd poéAo otov KOKAO Tov S og akpaic mepiBdAiiovta. H cvotaon g
KOWOTNTOG TOV HOKATOV EUQAVIOE &viovn emoylkotnto, pe povadikn e€aipeon 1o @utdo Melissa
officinalis. Ta omoteléopata and ™ PProdnkn Khovev &deiléav OtL 1 emiputn KOwoOTHTA TOV
LUKATOV TEPIAAUPAVEL KOPIOS GOTPOPLTIKA Kol GUTOTOO0YOVO OTEAEYT LE KVPiopyo LEAT] TOV YEVOLG
Cladosporium kot tov gidovg Botrytis cinerea avtiotoyo. Extog TV mopambve aviyveddnkay kot
{opeg twv yevav Cryptococcus kor Malassezia (Baocidtopdknteg) mov £xovv avapepbei g avOpdmiva
naboyova. Me meportépm peiéteg Ba diepguvnBovv e Pabog n moukKAOTNTA Kol 1 Agttovpyia Tng
EMLPLTNG LKPOPLUKTG KOWVOTNTOS YPTCLLOTOIOVTOS EPYOAEID, AAANAOVYIOTG VEUC YEVEALC.

H epyacio vrootpiydnke (o) and to épyo 'ESEPIMENT' 10 onoio ypnuatodotinke oto mhaicto g
Apdong 'APIETEIA' omd6 10 [pdypappo  Exmaidevong o A Piov Mabnong ot
ovyypnuatodotnOnke and 10 Evpornaikd Kowotikd Taupeio kot EOvikodg I[Mopove ko (B) amod
cupymoetotikd kovovAla g I'TET ywo to gpguvnrtico épyo IAPP-FP7-MC "LOVE-TO-HATE"
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The diversity of phyllospheric Crenarchea and fungi in a Mediterranean ecosystem: the impact
of season and plant hosts.

Katsoula A!, Karagkiozi E*, Karamanoli K?, Vokou D3, Karpouzas DG!
tUniversity of Thessaly, Department of Biochemistry and Biotechnology, Larissa
2Aristotle University of Thessaloniki, School of Agriculture

®Aristotle University of Thessaloniki, School of Biology, Department of Ecology.

The phyllosphere is a micro-ecosystem inhabited by a variety of microorganisms including bacteria,
fungi and Crenarchea. So far, most studies have focused on the diversity of the bacterial community
while little is known about the diversity and function of epiphytic fungi and Crenarchea. Thus, the aim
of our study was (a) to investigate the diversity of epiphytic fungi and Crenarchea in the phyllosphere
of 8 different plants of a Mediterranean ecosystem in Halkidiki, Greece and (b) to identify the impact
of season and plant host on the diversity of these microbial groups. Microbial diversity was analyzed
by PCR-DGGE and cloning. The results showed the presence of a complex epiphytic fungal
community but a rather simple community of Crenarchea. The composition of the Crenarcheal
epiphytic community on the plants Phillyrea latifolia, Pistacia lentiscus & Melissa officinalis was
similar in the two seasons, while slight seasonal effects were evident in the other plants. Clone
libraries showed that the epiphytic community of Crenarchea was composed of methanogens and
nitrifiers but it was dominated by members of the class Thermoprotei. Members of this class are
extremophiles, resistant to UV and play a key role in sulfur cycle in extreme environments. Regarding
the fungal community, a seasonal effect was observed with the only exception of Melissa officinalis.
Clone libraries showed that the epiphytic community of fungi was composed of saprophytic and plant
pathogenic fungi with the most dominant ones belonging to Cladosporium and Botrytis cinerea
respectively. In addition, yeasts belonging to Cryptococcus and Malassezia (Basidiomycetes) were
also common in the phyllosphere of the studied plants. Members of these genera have been identified
as human pathogens. The diversity and the function of the epiphytic microbial community will be
further investigated via next generation sequencing.

This work was supported by (a) the project “ESEPMINENT” implemented under the "ARISTEIA"
Action of the "OPERATIONAL PROGRAMME EDUCATION AND LIFELONG LEARNING" and
is co-funded by the European Social Fund (ESF) and National Resources and (b) matching funds of
the IAPP-FP7-MC project LOVE-TO-HATE provided by the General Secretariat of Research and
Technology
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A&OAOYNON TS OVTOYOVIOTIKIG WKOVOTNTOS PokTnpiov mov omopovadnkav omd KOpmoot
TPAGIYOV UTOPPLUUATOV EVAVTIOV PUTOTAO0YOVOV PUKITOV

Kegaroyravvn H., I1. MapTtivov, B. ®pvcovin, I1. Kativaxne km 1. Xarinmavriong
Epyaotipio I'evikng kot 'ewpyixns Mixpofioloyiag, ['ewmoviro [ovemotiuio AGnvaov, AGnvo, EAAada

To kopmoot GuuPaAdel 6TV AVOKOKA®GT TV amoPANTOV Kot e@apuoletal oTo Yewpykd 04 cov
£00POPEATIOTIKO.  YTAPYOUV avVOPOPES OTL TPOUYEL TNV YOVILOTNTO TOL €3GPOVLE KAl TNV avATTLEN
TOV KOAMEPYEIDY, KUPI®G PEC® TNG EVIGYLONG TOV PUGIKOYNUIK®OV 1310THTOV TOV £6GPOVG KOl TNG
Bektioong tov PloAoyK®V YOPOKINPLOTIKOV TOV, GUUPAAAOVTIOG EMTALOV GTOV OTMOTEAEGUATIKO
éleyyo tv acbeveimv tov €ddpovg. H eloaymyn tov pikpofiokod mTANOLGHOD TOV KOUTOGT GTO
£€00pog umopel vo 0dNyNoEL GtV avENGN TNG YOVILOTNTOS TOL €0G(POVG, OTN PEATIOUEVT JOLIKN
otafepdtnra, ot oVvBeEo KOl OMEKKPION OPHOVAV, oty TPocHfkn yYNAKOV mapaydviov Kot
Opentikdv otoyeiov Kol OTNV KOTAGTOAN T®V &£da@oyevdv acbeveidv. Baxtipla xot pOKNTES
amolkilovV TIC EMPAVEIEG KOl TO ECOTEPIKO TOV QUTIKOV 10TOV (ETIQVTO Kot EVOOPULTO OVTIGTOLYO).
Emopévog, avapéveror 0Tt ol EMQUTIKEG KOl EVOOPUTIKEG KPOPLUKES KOWVOTNTEG OO TNV TPATY VAN
Ba avTITPOGMOTELOVTAL GTO KOUTOGT OV TPOEPYETOL OO TPAGIVE. ATOPPILUATO.

v mopodoo pHeAét, 94 Paxtnplakd otedéyn amopovatnkay amd £vo cmpd KOUTOGT OV TPONADE
amd To Tphova amoppippota tov 'ewmovikod IMavemiotnuiov ABMvav Kol SOKIMAGTNKOYV HE TN
LéEB0S0 TG JMANG KOAAEPYELNG OC TPOS TNV OVTAYMVIGTIKY OpAoT] Tovg KaTd TV (uToTafoyovav
Verticillium dahliae ko1 Fusarium oxysporum f. sp. melonis. Meta&O avtov, 30 oteréyn Mrav
OVTOYOVIOTIKA Kol 6TOVG 600 uoknteg, 25 ftav anotelecpotikd katd tov Verticillium dahliae, evo 4
édpacav kotd tov Fusarium oxysporum f. sp. melonis. Ta 30 otehéyn mov NTOV OVIOYOVIGTIKG Kot
GTOVG OVO HOKNTES, aSl0AOYNONKOY ¢ TPOG TNV WKOVOTNTA TOVS VO, TOPAyovy ALTIKA éviopa (ucavd
va dlomovy Proynuikég ovcieg Ommc M yitivn Kot 1 KuTTopivn), Kabd Kol SPACTIKES EVOGCELS OTMG
nmapeumodlotikd mnTikd kot HCN. Tlévte amd avtd To GTEAEYN YOPOKTNPIOTNKOV UOPLOKA
YPNOLOTOIDOVTOG TNV oAANAovYia Tov yovidiov 16S rRNA kot petd amd ™ QLAOYEVETIKN avdivom
TavtomomBnkay mg péAN TV yevmv Stenotrophomonas, Pseudomonas, Serratia ko Bacillus.

v mopodoo, PAcT), LEAETMOVTOL KATOW omd TO YOPOKTNPLOTIK TOV OVOTEP® GTEAEYMV TO OTOio
TPOdyouv TNV avAmTLén TOV ELTOV, OTWG N Topaymyn [AA Kot oNPoEOPp®V, 1 dwhvToToinoT TOV
POCPOPIKMOV KOL 1] TKOVOTNTO Y10 OPLadIKT Kivion.

AEEaIG-KAEOA: KOUTOGT, TPAGIVO, ATOPPIUIOTO, EVOOQUTO, ETLPUTA, PLOAOYIKOG EAEYYOG

205



Evaluation of competitive ability of bacteria isolated from green waste compost against
phytopathogenic fungi.

Kefalogianni I., Martinou P., Frisouli V., Chatzipavlidis I. and Katinakis P.
Laboratory of General and Agricultural Microbiology, Agricultural University of Athens, Athens,
Greece

Compost contributes to recycling wastes and as a soil amendment applied to agricultural soils. It has
been reported to improve soil fertility and crop growth, mainly by enhancing soil physical and
chemical properties, or by improving soil biological characteristics and even by providing an effective
control of soil-borne diseases. The incorporation of the compost microbial populations into the soil
could result in increased soil fertility, improved structural stability, synthesis and excretion of
hormones, addition of chelators and nutrients and suppression of soil-borne diseases. Bacteria and
fungi colonize plant surfaces and internal plant tissues (epiphytes and endophytes respectively).
Therefore, it is expected that epiphytic and endophytic microbial communities from the raw material
would represented in the green compost.

In the present study, 94 bacterial strains have been isolated from a compost originated from the green
wastes of the Agricultural University of Athens and tested, using the dual culture method, for their
antagonistic activity towards the plant pathogens Verticillium dahliae and Fusarium oxysporum f. sp.
melonis. Among them, 30 strains were antagonistic to both fungi, 25 were effective against
Verticillium dahlia, while 4 were effective against Fusarium oxysporum f. sp. melonis. The 30 strains
that were antagonistic to both fungi, were evaluated for their production of lytic enzymes (able to
break biochemical substances such as chitin and cellulose), as well as active compounds like
inhibitory volatiles and HCN. Five of these strains were molecular characterized using 16S rRNA
gene sequencing and phylogenetic analysis and they were characterized as members of the genera
Stenotrophomonas, Pseudomonas, Serratia, and Bacillus.

Currently, the plant growth promoting traits (IAA and siderophores production, phosphates
solubilization, swarming ability) of the above strains are evaluated.

Keywords: green compost, endophytes, epiphytes, biological control
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AvanTun PaxTNpLoK®OY KowvoTnTOV Y10 TNV enelepyacio amofrTOv KAOGTOVQAVTOVPYiaG

Aaxiotakn A., Xvpavidoov E., Karoyepdxng N.
Tunuo. Myyovikov Hepifallovrog, [olvteyveio Kprntng

Ot meprocoTEpPES Propnyovies KA®oTODQOVTOLPYING Tapdyouy PEYAAES TOGOTNTES amoPA TV, KABDC
YPNOCLLOTOLOVV HEYAAT TOGOTNTA GLVOETIKOV YPOUAT®OV. £TO 6TAd10 NG Pagng, To mepinov 50% tov
YPTCULOTOLOVUEVOV YPOUATOS TOPOUEVEL 0TI OeEApEV KOl VOIGTATOL VOPOALGN. Q¢ emakdriovbo,
HELMVETAL 1] GLUVOYT] TOLG UE TO VPUCUO Kol 0 UTopel vo emavoypnoipomombel. Ot cuvndelg pébodot
eneéepyaociog Tov anofAntov Khmotobeaviovpylag tepthapufdvouv Proroyikég pedddovg, kabilnon,
KPOKid®OoT, POTOKATAALGY, emimAgvon, ynuikn ofeidworn Kol mpoopoenorn. Amd OAeg OVTEG, 1)
Ploamoddounon €xet 1o peyohvtepo TAEovEKTNHO €€ouTiog TOL YOUNAOD KOGTOVLG, WKPOTEPNC
TOPOYDYNG AACTNG Kol PIAKO TPOS TOVG TOAITES Kot TO TEPPAALOV.

Ta amoPinta Tov Bopnyovidv kKhoctobeaviovpyiag teptiapfdvovy Bapés mov etvar avBektikég ot
Broamoddounon. H mapodoa epyocio €xel 6TOXO VO EPELVNGEL TNV 1KOVOTNTO OLOPOPETIKMOV
LIKPOPLaK®V KOWOTHT®V Vo amoypouatifovy dtdpopes Papés amd téTotov €100vg amoPANTa pe VYNAN
aA0TOTNTA, HE TEMKO 0TOYO Vo epfollocTobv og €vav avTdpactipo atwpovuevov Progiip. o to
oKomd aVTo, PIKPOPLaKEG KOWVOTNTEG amopovabnkay arnd didpopa Bordcoia mteptPailoviikd deiypota
Kol o de&apevég pumaouéves pe amdPAnta kKAwotobeavtovpyioc. Katd tn didpkeio Tov Telpapdtoy
EUTAOVTICHOV, Ol KOWwOTNnTeg KaAlepynOnkav oe cuvBetikd andPfinto pali pe didpopeg Papéc. Xt0
TEAIKO GTAO10, 1) IKAVOTNTO VTV TOV KOWOTHTOV VO avamtOEouy PLOQIA TAV® GTNV ETLPAVELD TOV
TANPOTIKOV VAIKOD gpeuviinke Omm¢ emiong kot ot puvbuoi amodounong tov Paeanv. To BOD tov
amoPAntov Mrav moAD younAod, o Adyog COD/BOD nfrav dwitepa vynAdg OTmg Kot 1 ayoyipuotnta
VIOJEIKVVOVTOG VYNAY odototnta. Ot Srapopetikég pikpoflaxésg kowodtnteg Ppeébnkav kavég va
AVOTTOOCOVTOL GTO GUVOETIKO amOPANTO TOPOLGio TOV POE®V, EVO 1M TKAVOTNTO SLUCTOCGNC TOVG
Bpétnke va e&aptdtar amd tov Tomo ¢ Paeng. H xowotnta mov onueinoce v vynAdtepn amddoon
eufolotnke otov avtidpaoctipa aiwpovpevoy Proeip. To otddio aepiopod mephduPave tov
aepiopd pe o&uyovo eumAovTiopévo e nanobubbles kol oyxedldoTnke Yoo cLUVEXOUEVT] AELTOLPYia
ATOYPOUOTIGHOD TOV amofANTOV. ZTOV avTIOpASTHPO TPOCTEONKE KOl £va GTAGI0 SO ®PICUOY TOV
OTEPEDV YPNCLLOTOUDVTOG TNKTIKA KOl KPOKIOMTIKAE LEGO OTTmG emiong kot pic deEapevn EMIMAELONG
pe Stodvpévo aépa.

A&Earc-Kherona: anopinta Khwotobeavtovpyiog, Ploamoddpunon
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Development of microbial consortia for degradation of textile dyes

Lakiotaki A., Syranidou E., Kalogerakis N.
School of Environmental Engineering, Technical University of Crete, Chania, Greece

Most of the textile industries generate large amount of wastewaters, which come from the synthetic
dyes used. During the dyeing process, about 50% of the dye remains with the spent dye bath effluent,
in its hydrolyzed form, which loses its affinity towards the fabric and hence, it cannot be re-used in the
dyeing process. The most widely used treatment methods for textile wastewater include biological
treatment, precipitation, coagulation-flocculation, photo-catalysis, flotation, chemical oxidation and
adsorption. Among them, biodegradation is more favorable over physical and chemical treatments due
to its cost effectiveness, lower sludge production, and ecological sociability.

Textile industry effluents contain a variety of dyes, which are normally resistant to biodegradation.
The present study aims to explore the potential ability of different consortia to decolorize a variety of
dyes from textile effluents with high salinity in order to be further inoculated in a two-stage anaerobic
/ aerobic MBBR (moving bed biofilm reactor). The consortia were isolated from marine
environmental samples and from textile contaminated tanks. During the enrichment process, they were
cultivated in a simulated synthetic effluent with the dyes. At the last step, the ability of the consortia to
develop dense biofilm on the substrate of the MBBR together with its impact on the removal rates
were tested. The BOD of the effluent is sufficiently reduced, the ratio of COD/BOD seems to be
unusually high and the conductivity is very high indicating high salinity. The different consortia were
found able to grow in the simulated textile effluent supplemented with the dyes while their removal
ability varied depending on the dye. The consortium exhibiting the highest removal score was
inoculated in an aerobic MBBR (moving bed biofilm reactor). The aerobic stage was aerated by
oxygen enriched nanobubbles and it was designed for continuous decolorization of the effluent. A
solids separation stage has also been introduced using a coagulants - flocculants addition and a
Dissolved Air flotation unit.

Keywords: Textile dyes, biodegradation
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MiktoTpo@ia 670 VOVOROOSTIY®OTH 6TV Avatoliky Mecoyero.

ABavod E.12, Aayapia A%, Avka K.}, ko Yappa X2
Y Tunjua Broloyiog, IMavemotiuio Kpytns, Hpdrieio
2 EMaviké Kévipo Oalacaionv Epevvav, Ivetitodto Queavoypapios, Hpdrxisio

H pikrotpogio, dnAadn o ocvvovacpdc avtotpoiog kot €rEpOTpoPiog o€ £vav pHOVOKOTTOPO
opyovicud, oaivetar va StodpapatiCel moAd ONUAVTIKOTEPO POAO OTIC POEG EVEPYEWNG KOL OTN
Aertovpyio. TOV TPOPIKGOV TAEYUATOV on’ OTL LTOOETAUE UEXPL TOPO, OIHTEPO GTO OAYOTPOPIK(
ocvotipata. AveEaptnteg LEAETES, GTA OALYOTPOPIKA OIKOGLGTHLOTA £X0VV OelEEL OTL TOL LUKTOTPOPX
VOVOUOOTIY®OTA, Kol Kupimg avtd pe péyebog kuttapov < 5 um, gubovovrar yio move omd to 50% g
GUVOAIKTG BN pevong TV Paktnpiov. T0Y0C TG TapovGag epyaciog ftav vo a&loloyndei n Tapovacia
KOl 1 ONUOGio TOV IKTOTPOPOV vavouaoTy®wtdv (<10 pm) g mpog v agbovia katl v Onpevon
tov PBokmpiov oy oityotpoeikr] Agfoavivyy Bdiacca (avatolikr] Mecodyewog). Ta mepdpota
TPOyHaToToONKay KoTd TNV Keavoypapikn aroctoin LEVECO mov éhafe yopa tov Ampidio 2016
pe 10 Q/K K AI'AIO, o610 mAaicto tov SlEMOTNUOVIKOD gpguvnTikoy épyov “Aiemiotnuovikn
wkeavoypopixn Epevva. tov Afvrod Iledayovg votiws tov EAdnvikod Tolov: Oolaoaio mepifdiiov,
evaiotnta/axpaio oikoovotiuate kor vrobaldootor evepyeroxoi mopoi”. Ta mepdupota £yvay o€ dVo
Babn, éva oto emeavelokd otpdpa (5 m) kot éve kovtd oto Babvuéyioto e yrmpopvAiing (DCM,
75 m) o¢ 4 otabuovg, kotd puMkog pog optioviag dtotoung votiog e Kpntng kot Baciotnkov ot
uebodoroyikn mpocéyyion tav @hopilloviav ceonuoocuévav Poktnpiov (Fluorescently Labelled
Bacteria, FLB). H pebodoAoyia avtr neptiiappdvel thv enmdaomn yio 40 Aentd Tov puotkod TAnfuouod
pe mpoobnkn FLB kot ™ @ayoxdtwon twv FLB oamd to pukpd vavopootiyotd kdto and in Situ
ocuvOnkeg nAokng axtivoPorag kot Bepuokpociag. Ta mpdto amotehéopato delyvovv ot (o) H
agBovia TV WKTOTPOPOV VAVOUAGTIYOTOV NTAV YOUNAOTEPT] GTOV TO OVATOMKO 6Tafud, 0 0moiog
emnpedletar amd TOV OVTIKUKA®VA TNG lepdmetpag, Omov mapdAANAc KOTOyPAENKOY KOl Ol
VYNAOTEPEG CLYKEVIPOGELS avopyavmv Bpentikmv. H apBovia Tov e1epdTpo@mdv VOVOLOCTIYOTOV eV
QAavnKe va TotkiAel ue 1o Paog Evid To VOVOLOGTIY®TE TOV £QEPUY YAWPOTAAGTEG NTAV €V YEVEL TLO
debova ota Pabutepa otpodpota (75 m). (B) Avagopikd pe tn Onpevon OV Poktnpiov Kot TO
péyebog, Ta HIKPOTEPO VOVOUOOTIYOTA (< 5 pm) elyav yevikOTEPO HEYOADTEPO OVIIKTUTO OTY|
Baktnplakn kowvotnTe 08 GUYKPIoT pHE To UEYOAVTEPO VOvORaoTy®Td (5-10 pm), kabdg ta TpdTa
vrepioyvav e aebovio. Xyetikd pe ™ Swakvpaven pe to Pdbog g OMpevong ot Poktnplokn
KowoTNTa, N ENidpoot TG Opevong and To KTOTPOPO. VOVOLUGSTLYMTH NTOV CUAVTIKOTEPN oTd 75
m oe oyéon pe v emedvewr (5 M) evd T0 avrtibero mopatnpnOnke Yo TO ETEPOTPOPO
vavouaotyotd. () H exkdfiwmon g piktotpoeiog mbavotata oxetiloTov (e TNV Kotavoun ueyebmv
™G QUTOTANYKTOVIKNG Kowdtntag. To amoteléopata £de1&av 0Tl 0 AOYOS TV UIKTOTPOP®OV TPOG TO
GUVOAO TV PUTOTANYKTOVIKOV KLTTAPOV pEdOnke 6tav n apbovio tng khdong peyébovg 2-3 pum
avénonke.

A&Ea1g KAEWOWA: LIKTOTPOYia, VOVOLOoTY®Td, Avatolikn Mesdyelog, putomlayKtd
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Mixotrophic nanoflagellates in the Eastern Mediterranean Sea

Livanou E.»?, Psarra S.?, Lagaria A.2 and K. Likal
'Department of Biology, University of Crete, Heraklion, Greece
Hellenic Centre for Marine Research, Institute of Oceanography, Heraklion, Greece

Mixotrophy, i.e. the combination of autotrophy and heterotrophy in a single organism, is considered to
be a major nutritional mode among the planktonic group of flagellates in the marine environment.
Small flagellate cells are among the most abundant phytoplankton groups in the oligotrophic
Mediterranean Sea throughout the year. Independent studies in oligotrophic marine systems have
shown that mixotrophic flagellates, especially those of <5 um cell size, were responsible for over 50%
of total bacterivory. The aim of this study was to assess the occurrence and the importance of
mixotrophic nanoflagellates (<10 um) in terms of biomass and bacterivory in the ultra-oligotrophic
Levantine Sea (Eastern Mediterranean). Experiments were performed during the LEVECO cruise that
took place in April 2016 on board the R/V Aegaeo, in the framework of the multi-disciplinary project
"Study of the marine and submarine environment and ecosystem of the Eastern Mediterranean, south
of Crete Isl.". Experiments were performed at two depth layers, one at the surface (5 m) and one close
to the Deep Chlorophyll Maximum (75 m) at 4 sampling stations, along a longitudinal transect south
of Crete. The FLB (Fluorescently Labelled Bacteria) methodological approach was applied, that
involved the ingestion of FLB by small flagellates during a 40-min incubation under simulated in situ
light intensity and temperature conditions. Preliminary results suggest that: (a) Abundance of
mixotrophic cells was lower at the easternmost sampling station, affected by the lerapetra Gyre, where
highest nutrient concentrations were recorded. The abundance of heterotrophic nanoflagellates did not
vary with depth whereas phototrophic nanoflagellates were generally more abundant at the deeper
layer (75 m). (b) Looking at activity and size, small nanoflagellates (<5 um) had an overall higher
grazing effect on bacterial community than larger nanoflagellates (5- 10 um), due to their numerical
predominance. Regarding activity allocation with depth, grazing effect by mixotrophs was
significantly higher in 75 m than at the surface whereas the opposite pattern was observed for
heterotrophic nanoflagellates. (c) The occurrence of mixotrophy was most probably related to the size
structure of phytoplankton community. Results showed that the ratio of mixotrophs over the total
phototrophic cells decreased when the abundance of the 2-3 um size cells increased.

Keywords: mixotrophy, nanoflagellates, Eastern Mediterranean, phytoplankton
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A multi-parametric assessment of decontamination protocols for the subglacial Lake Ellsworth
probe

Magiopoulos I.1?, McQuillan J.S.}, Burd C.L.}, Mowlem M.}, Tsaloglou M.N.3

'Ocean Technology and Engineering Group, National Oceanography Centre, Southampton, SO14
3ZH, UK

2School of Ocean and Earth Sciences, University of Southampton, Highfield, Southampton, SO17 1BJ,
UK

*Institute for Life Sciences, University of Southampton, Highfield, Southampton, SO17 1BJ, UK

Direct measurement and sampling of pristine environments, such as subglacial lakes, without
introducing contaminating microorganisms and biomolecules from the surface, represents a significant
engineering and microbiological challenge. In this study, we compare methods for decontamination of
titanium grade 5 surfaces, the material extensively used to construct a custom-made probe for
reaching, measuring and sampling subglacial Lake Ellsworth in West Antarctica. Coupons of titanium
were artificially contaminated with Pseudomonas fluorescens bacteria and then exposed to a number
of decontamination procedures. The most effective sterilants were (i) hydrogen peroxide vapour, and
(i) Biocleanse™, a commercially available, detergent-based biocidal solution. After each
decontamination procedure the bacteria were incapable of proliferation, and showed no evidence of
metabolic activity based on the generation of adenosine triphosphate (ATP). The use of ultraviolet
irradiation or ethyl alcohol solution was comparatively ineffective for sterilisation. Hydrogen peroxide
vapour and ultraviolet irradiation, which directly damage nucleic acids, were the most effective
methods for removing detectable DNA, which was measured using 16S rRNA gene copy humber and
fluorescence-based total DNA quantification. Our results have not only been used to tailor the
Ellsworth probe decontamination process, but also hold value for subsequent engineering projects,
where high standards of decontamination are required.

Keywords: Subglacial Lakes, Antarctica, Ellsworth, Sterility, Decontamination, Hydrogen Peroxide
Vapour, UV radiation, Chemical Sterilants
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Mehétn g emidpaocns TOV peTamompivov (owov apoteivov (MZID)-pn pnpukecTik®v
aYPOTIKAOV LAOMV 6TV YUGTPEVTEPIKT TOIKIAOTNTA 1Y OVIiV Torumovpag (Sparus aurata)

Melitn A., Nikovin E., Kaparavayiotiong 1.9., Koppds K.A.
Hovemoriuio Ocooaliog, Tunua I'ewmoviag [yBvoloyias & Yddtivov lepifatiovrog, Bolog, EALdda
Email: nikouli.eleni@gmail.com

H ctociudtratng debecyuotnrog toviybvoiedpov, oe avtibeon pe ) cvveymg avEavouevn {Ron
Ko TOPAYOYN TPOIOVTOVIYHLOKOAAEPYELOC,001 YN CE oIV ovayK Yo gvpeon
EVOALOKTIKOVIPOTEIVIKOV TNYDOV Yo ¥pNon oty mopaymyn tov ybvotpopdv. Me emtuyio £xovv
SoKIHOOTEL TPMTEIVEG QUTIKNG TPOEAEVONG YOl TNV OVTIKOTAGTOGT TOv tyBvaievpov. Qotdco, ot
UEPIKEC TEPUTTMGEIC POIVETOL VO LELDVOLV TNV OVATTLEN Kot TV vYEia TV exTpepouevov ybvov. H
EMOVO-EL0AYOYT TOV petamompuéveoy (owdv tpoteivov(MZID)-un punpuKastik®v oypotikov (Omv
o115 1yBvotpopic, émetta amd kavoviopo mov eEédmae 1 E.E. (EE 56/2013) cuvelcpépel 6NV avotépm
TPOOTAOELD, 00T YDVTOG MGTOGO GTNV AVAYKN Yo, SIEPELVNOT TNG EMOPACONC TOVE GTO, EKTPEPOLEVOL
glon. Xtv mapovoa epyocio, Tpelg opddeg ybvdimv Tomovpag datpdenkavyla didotnue 100
NUEPDOVUEICOEVEPYELOKE KOl IGOTPOTEIVIKA OLTNPECLY, TO. OToie TEPLELYOV TPMTEIVY JLPOPETIKNG
npoéievong. H opdda paptopag mepieiye 100% ybvdievpo (FM) mg omoKAEIGTIKY SLoTnTIKY TTNYY
{otmg TpoTeEIivNC,evd oTic dAdeg dvo opddeg(PMS0, FeMS0) payuatomombnke aviikatdotao g
mpwteivng Tov Bvakebpov amnd MZII-un pnpvkactikdv (50% avtikotdotaon omd TPOTEIVN
TINVOAEDPOVKOL VOIPOAVUEVOLTTEPAAEDPOV, avTicToya). H ektpoen mpayupatomomdnke ce yovdiwva
evudpeia (125L) khelotod KuKAGHOTOG BOAoGoVOD VEPOD, LE GITION 2 QOPEG TNV MUEPQ GE EMITEDO
KOPECHOV. XTOY0G 1TNG OLYKEKPWEVNG epyaciocnTavn peAétn g emidpaong tov MZllom
LUKPOOPYOVIGLIKT TOKIAOTITO TOV TENTIKOV cOANVO 1 Budimv Toumovpas Kot 0 eVIOmIoUOS E0MV e
mhov Tpocpopd oty KoAdTEPM  wEYN TV Tpoav. [0 tov  mpoodopioud  Tng
UKPOOPYOVIGIUKNCTOIKIAOTN TG Tpaypatorotdnkeamopovoon DNA and éviepa totmovpag (n=2-4)
oL@V TV ouadwv doTpodrg (n=3), mupooriniovyion tov 16S rRNA yovidiov (mepoyn V3-V4),
opadomoinomn Tov aArniovyidv oe Agttovpykég Ta&vopikéc Opadec (OTUs) oe eminedo opotdOTNTOC
97% ol ototioTikn enefepyacio. ZOUEOVO HE TO OTOTEAEGLOTO, TOPOTNPNONKE OTATICTIKAG
onuavtikn (p<0.05) peiwon 7tov Pdpovg ocOpOTOG Kol EVIEPOL oTIG opadeg PMS0 ko
FeM50.MeyaAvtepn Poktnplokn mOKAOTNTO Topovsiocay To deiypata ard v opudda FeM50, ot
avtifeon pe v oudda mov amotéhece tov paptupa (FM) m omolomopovcioce v kpotEPN
Baktnploxn mowikdtta. Ocov apopd ™ obvleon tov Paxtnplok®dv Kowothtov aviyveddnkav
TUTTIKA €10M Y10 TO £VIEPO TNG TOMOLPOG OALY Kol AAA@V 1YOO®V. YT pye EMKPATNON SPOPETIKAOV
KAaoey wpig woToc0 €e1dikevon oTo €1d0g dtatpoenc. H vynin mowilotnta ota deiypato FeMS0
mOavoTaTo cuvdEeTal Pe TV EAAENYT eEEIBTKELONC GTN SIACTIOGT TV GLUYKEKPIUEVOV TPOTEIVDV.
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The effect of fishmeal substitution by Non-ruminant Processed Animal Proteins on the gut
microbiome of gilthead seabream juveniles (Sparus aurata).

Meziti A., Nikouli. E., Karapanagiotidis I.T, Kormas K.A.
University of Thessaly, Department of Ichthyology and Aquatic Environment, Volos, Greece
Email: nikouli.eleni@gmail.com

Low fishmeal availability, the stagnation of fishmeal production and the continuous growth of
aquaculture production, emerged the need for finding new protein recourses for the aquafeed industry.
Plant protein sources have been tested and partial or very high level of replacement of fishmeal is
feasible, although it may reduce fish growth and health. The approved reintroduction of Processed
Animal Proteins (PAPs) in the aquafeed chain of European Union (EC 56/2013), contributes to this
effort. However, it becomes a necessity to evaluate their effect on farmed fish species. For the present
study, gilthead seabream juveniles were distributed in glass aquariums (125L) within a closed
recirculation system. Fish were fed to satiety, two times a day for a period of 100 days, three
isoenergetic and isonitrogenous diets. Control diet was 100% fishmeal (FM), while in the other two
fishmeal protein was replaced by either poultry meal protein (PM50) or hydrolyzed feather meal
protein (FeM50) at 50%. The aim of this study was to assess the effect of fishmeal replacement by
Non-ruminant Processed Animal Proteins, in the gut microbiome of gilthead seabream (S. aurata) and
to identify bacterial species that may improve digestion. We analyzed the 16S rRNA gene diversity of
gut Bacteria, targeting the VV3-V4 region by using 454 pyrosequencing. All sequences were binned
into operational taxonomic units (OTUs) and were clustered at 97% sequence identity. Statistical
analyses showed that fish fed with FeM50 and PM50 diet had significantly lower total body and gut
weight (p<0.05) at the end of the trial. Higher bacterial diversity observed in group FeM50, while the
lowest observed in FM. Regarding the composition of the bacterial communities, typical species for
the gut microbiome of seabream and of other fish species were present. The high bacterial diversity in
the samples FeM50 was probably related to the inability of these bacteria to process the specific
proteins contained in the substituted diets.
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Enmoikég arhayéc TV POKTNPLUKAOV KOWOTHTOV 6€ EMimedo mANOvopod katd piKog TOV
motopov Kolapa

Mfgim A2, Togpevilf AL, Rodriguez L.M.%, Koppdg K.Ap.2, Kapayriavvny H.2, Kovetavtvidng
K.

! School of Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta, GA 30332,
USA

2 Tunpa Biodoyixarv Epapuoyadv ke Teyvoloycv, Havemotiuio Ioavvivwv 45110, Iodvviva

* Twijua LyBvoloyiog kou Yodrivov Hepifdiioviog, Mavemotiuio Osooalios, 38446, Bolog

* School of Biology, Georgia Institute of Technology, Atlanta, GA 30332, USA

O motapdg Kodopdg (~ 115¢Apn.) anyaler amd ™ Bopelodvtikn ‘Hrepo ot ekfdrier oto [ovio
TEALAYOC, TEPVAVTAG OO TEPLOYES, OOV EVTOMILOVTOL 0YPOKTNVOTPOPIKES LOVASEG OAAGL KoL TTEPLOYES
oworoywkng a&ioc. Ilepimov 80 yAu. mpwv tic exPoréc, o Kahapds evdverar pe v €£000 TG TOQPOL
g Aoayictag 0mov dloyetedovtol OA0 To emeCepyacpéva KOl Ur), ADHOTO omd TNV TOAN Ko TV
gupuTePT Prounyaviky Kot aypoknvoTpoeikn (dvn tov looavvivov. Z1dyog avtig g HeAéng NTav
TapoKoAoVONoN TOV BAKINPLOKOY KOWOTHTOV KOTA PAKOG TOV TOTAHOD AL KOl HEGO GTNV TAQPO
g Aayictag, o€ pa ypovikn mepiodo 600 gtdv. H avdivon mpayupotomomdnke pe oAiniovyion
OAKOD YOVISIOUATOG, TNV 0T0i0. 0KOAOVONGE PETAYEVOUIKT OVAALGT OAAG KOl avaAvoT TAvBvueumY
petd amd 1 ovvbeon yovidiopdtmv (genome binning). H petayevopkn avilvon édsiée éviovn
EMOYIKN TOIKIAOTITA, TOGO Ao TNV Gmoyn Tng TOEWOUIKNG OGO KOl TNG AEITOVPYIKNAG TOIKIAOTNTAG,
emdekvoovtag €va taitepo duvapkd owoovotnue. H ocbykpion oe to&vopkd kol AEITOLPYIKO
enimedo pe GAAo evowutiuoto €0giEe 0Tt povo Too delypata Tov yewdvoe (mo €vtovn pomy),
TOPOVGIOCHY OUOLOTNTEG UE GALN GUGTHLOTA YAVKOD VEPOD, EVM GTIG VITOAOUTEG EMOYES EVIOTIGTIKAY
Kupimg pkpoopyovicpol yepoaiog kot avBpwmoyevodc mpoélevong (Meziti et al.,, Env. Microbiol.
2016). ®avnke étor M onuavtikOTTe OAAOXOOVOV E16podYV GTN SOUOPPOOT] TOV BAKTNPLOK®V
KOWOTNTOV 6g pgovta BooTa. ['o TV avaAvTikodtepn Topakoiovdor TV PaKINPLOKOV KOWVOTHTOV,
wépo omd 1o emimedo tv OTUS, ypnowomombnkav mAnbucuoi dlakpitdv oAAniovyidv. Avtoi
opiotnkay ypnouonoidviog péon ouototnta vovkieotidiov (Average Nucleotide Identity, ANI)
>95% pe 10 yovidimpo mpog peAETn, To onoio Bempeitan Kot T0 KATOEAL Y10 TOV KaHopIoHd Tov €100VC.
H ovykéxpyévn avédivon Ponfnoce otn avayvodpion TV KPOOPYOUVIGU®OV TOV TPOEPYOVTAL OO TA
aVAVTL TOV TOTAUOV N Ao TNV TaEPO TS Aayictag. Ot de0TEPOL EVIOTIGTNKOY GTOPUSIKE GE UEYAAES
apBovieg kot pe pkpn evoomAnBuoUaKn TOKIAOTNTO OoNUadt TNG 0AAdYB0VNG TPOEAEVOTG TOVG, EVAD
0l TPOTOL EUPAVIGOV VYNAGTEPT €VOOMANOUGLIOKY] KO YOVIOIOKT] TOIKIAOTNTO KOl WKPOTEPT
dwkdpavon apboviag, onuddt Tov avTtdXBOVOL YOPOKTAPO TOVG KOl TNG UEYOADTEPNG YEVETIKNG
gveli&iog tovg. Xuvolkd amd avt TN HEAETN avadeixOnke M SLVATOTNTO TOV HUETOYEVOUIKDV
AVOADGEWDV Y10 TNV OVIYVELOT TNG TPOEAEVOTG TOV UIKPOOPYUVICU®DY, TEPA OO TOVS TEPLOPIGUOVG
TOV GLUPATIKOV TEYVIKOV (KaAAMEPYELES, 16S avaADGELK).
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Seasonal changes of bacterial communities along the Kalamas River at the individual population
level

M?Eiti A.r? Tsementzi D.!, Rodriguez L.M.%, Kormas Ar.K.2, Karayianni H.2, Konstantinidis
1<S.;c’hool of Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta, GA 30332,
2USDipartment of Biological Applications and Technology, University of loannina, 45110, loannina,
?Igii)caertment of Ichthyology and Aquatic Environment, 38446, Volos, Greece
* School of Biology, Georgia Institute of Technology, Atlanta, GA 30332, USA

Kalamas River (~115 km in length) runs through agricultural and natural protected areas in Northwest
Greece before discharging to the lonian Sea, Approximately 80 km upstream of its estuaries, Kalamas
receives water from the Lapsista ditch that receives the overflow of Lake Pamvotis of loannina as well
as treated and untreated sewage from municipal and industrial activities. This study aimed to monitor
bacterial communities along the Kalamas River and Lapsista ditch over a 22 month period in order to
assess the effects on anthropogenic activities on indigenous microbes. Our analysis was performed
using whole genome sequencing, followed by metagenomic analysis and population binning.
Metagenomic analysis showed extensive taxonomic and functional diversity, with only a couple 16S-
based OTUs being shared in all temporal samples, revealing a highly dynamic habitat. Comparisons
with other habitats revealed that only winter samples (highest water flow) were more similar to
freshwater ecosystems, while the rest of the samples were mostly characterized by sewage and soil
related microorganisms. These results highlighted the effect of allochthonous inputs on the
composition of river bacterial communities (Meziti et al., Env. Microbiol. 2016). To obtain higher
resolution than what is provided by 16S OTUs, sequence-discrete populations, defined typically by
>95% genome-aggregate Average Nucleotide sequence Identity (ANI) within the population, were
identified and tracked in the metagenomic datasets. This analysis identified specific populations that
originated upstream the Lapsista ditch, in a more pristine site, or from within the Lapsista ditch. The
latter populations were typically found to reoccur sporadically in very high abundances, were
characterized by low intra-population diversity, indicative of their allochthonous origin. The former
populations usually showed high intra-population and gene-content diversity, exhibited lower variance
of abundance over time, indicative of their ecologic versatility and autochthonous origin. These results
highlighted, among other things, the potential of metagenomic for source tracking, beyond the
limitations of current culture-based methods and 16S-based approaches.
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O pbéiog TG £00PIKNG PKPOPLEKIG KOVOTNTUS-IOPLTY] KOl TOV YNUIKOV QopTiov otnv avéién
™G HIKPOPLUKIS KOVOTNTOG

Movokpoveog N.!, Iawadomoviog A.2, Erapov I'.IL3 Manadzoddpov E.M.2
LE)Apvikoc Tewpyicos Opyaviouoc - Ajuntpe, Ivetitotto Edapoioyiac AOnvav, EALéda
2Tusiua Bioloyiag, Touéag Oikoloyiag, AIIO, Ococaioviky, EMdda

SMieOvéc Hovemortijuio EALddog

H vmobeon epyaciog pog eivar 0Tl Sl0QOPETIKNAG GOVOESTG HIKPOPLOKEG KOWOTNTES E£OUPDOV TOV
epeaviouv daPopEéG 6TO PUGIKOYNUIKA TOVS YOPOKTNPIOTIKE, 0TV avarTuyfobV o€ OMOGTEPMUEVO
£30.P0G TPOEPYOUEVO ATO SLOPOPETIKA EOAPT), KOl EXOAGTOVY VIO TIG 1O1EC TEPIPAAAOVTIKEG GUVOTKEG,
OVOUEVETOL VO 0OCOVY TOPOUOLNG OOUIKNG oOVOeoNg UIKpoPlokéc KOWOTNTES, EVED O POAOG TNG
piKpoPloxig kowotnTac-1puty avouévetor opeAntéoc. Edagikd osiypato cvudiéydnkav amd ovo
TEPLOYES TNG XOAKIOIKNG, éva pUAAOBOAO 88G0G TAOVGLO Gg opyaviko VAKS (Ta&bpyng), kabdg Kat
amod U0 TEPLOYN OV KOADTTETOL OO OEIPLAAN GKANPOPULAAN PAGGTNON Kot gival QToYOTEPT OF
opyoviko vAkd ko Bpentikd ototyeia (EAatoydpia). Ora ta €d0@ikd detypoto amootelp®inkay Kot
OTN CLVEYEW EUPOMAGTNKOY HE EMYUOAVVTIKO TPOEPXOUEVO €ite amd £d0(Pog Tov dAGoVS, gite amod
aVTO TOL AEIPVALOL GKANPOPLAAOD GUGTAUATOG 1| UE UEIKTO EMYULOAVVTIKO KOl OO TIC dVO TEPLOYEC.
The soil microbial community structure was recorded at two sampling occasions, three and eight
weeks after inoculation (PLFA method). To mpogil TV €3aQIKOV HKPOPLOKOY KOWOTHTMOV
KATOYPAENKE GE OLACTNUO TPUDV KOl OKT® £PJOUAdmV METE TNV empuoivven, pe ™ Hébodo tmv
OOoPOMTOIOV TV AMmapdv o&éwv. Tpelg efSopddeg netd v Evapén Tov TEWPAUNTOC, 0 TOTOC TOV
EMPOAVVTIKOD Ogv €MNPENCE TN OOUN TNG MUKPOPLOKNG KOWOTNTOG GE OOGTELPOHEVO VTOGTPMLLOL
mpoepyouevo amd tov Tagapyn. To idwo ioyvoe ko oty mepintwon tov EAaoywpiov. Evtovtotg,
caQNG OLPOPOTOINCT KOTOYPAPNKE OTN OOUN NG KOwoTNTag METAED TOV HWKPOKOCU®MV 7TV
avartoydnkav og vrocTpopa ard Ta&idpyn kot EAaloydpia, ave&dptnta TpoéAenong EXLOADVTIKOD.
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The role of soil chemical load and microbial community-founder on the development of the
microbial community structure

Monokrousos N.1, Papadopoulos D.2, Stamou G.P.2, Papatheodorou E.M.?
'Hellenic Agricultural Organization-Demeter, Soil Science Institute, Athens, Greece
Department of Ecology, School of Biology, Aristotle University of Thessaloniki, Greece
%International Hellenic University

The hypothesis that was explored in this study is that different microbial communities grown in
sterilized soil samples from two locations that differ in physicochemical attributes, and incubated
under the same environmental conditions, they are expected to exhibit similar microbial community
structure; moreover, the role of the community-founder is expected to be insignificant. Soil samples
were collected from two different locations of Chalkidiki: a deciduous beech forest rich in organic
matter and an area covered by evergreen sclerophyllous vegetation exhibiting low amounts of organic
matter and nutrients. The sterilized samples were inoculated with different types of inoculums, either
from the forest soil, or from the evergreen sclerophyllous site, or with mixed inoculums from both
areas. Three weeks after inoculation, regardless of the origin of the microbial inoculum, the microbial
community structure in all sterilized soil samples from Taxiarchis presented a similar structure. The
same results were recorded in Eleochoria sterilized soil samples. However, the microbial community
structure between the two microcosms differed significantly, no matter the origin of the inoculum. In
Eleochoria soil samples this similarity was maintained until the end of the experiment, while in
Taxiarchis samples each inoculum led to a different community structure, after eight weeks of
incubation. The soil from Taxiarhis is most abundant in nutrients and as a result can support larger
microbial biomass and gives more chances to each inoculum to be developed. The effect of the soil
chemical load is more pronounced than that induced by the community-founder in relation to the
development of the microbial community structure.
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Mpoteivikny pnyovikn] pog Tolvgowvoroéeddong amé tov poknte Myceliophthora thermophila
RE 61610 TNV avéNon THS OPACNG HOVOPUIVOLAGTG

Nwcordiprrc E., Xaipd A., Anpapoéykove M. kot Torakog E.
Ebviko Metaofio TloAvteyveio, AGnvo 15780, EALddo.

Ot moAveawvoro&eddoeg (polyphenol oxidases-PPOS) aviikovv oTnv OKOYEVELD TOV TPOTEIVOV
yoAko0 tomov III pali pe g apokvaviveg, ol omoieg dev mapovoldlovv eviLUIKN EVEPYOTNTA KOl
dpovv Hovo mg petaeopeic o&uyovov. To evepyd kévipo tomov Il amoteleitol amd 300 1OVTO YOAKOD
mov 1o kobéva ocvpmiokomotgiton amd Tpia kordAoma 1otwdivng. Ot moAveavorolelddoeg
nepthapfavouv tpelg evioukég evepyotnrteg: tvpoowvaong (EC 1.14.18.1), kdreyoro&edaong (EC
1.10.3.1) o Aaxxdong (EC 1.10.3.2), o1 omoieg aviyovv poplakd o&uyovo o€ vepd TapdAAnia Le TNV
o&eidmon evag peydhov PAGHOTOS VTOKATEGTLEVMV POIVOAKADY EVOGEMV.

Ta tedevtaio xpovia &xovv yivel moArég peléteg oyetiloueveg pe ovtd ta évivpo, Le OKOTO 1
SLIAELKOVOT], TOL TPOTOL OPACTG TOVUG OVOQPOPIKA HE TNV EKAEKTIKOTNTA TOLG G OLdpopa
vrooTpopato. Méypt mpoéceata vmipye N memoifnon Ot n duwdkplon peTaEd TLPOGIVOCHV Kot
KOTEYOLOEEWDOOMY £YKEITO GTN OLVATOTNTO VIPOELAMMONG PAIVOMKAV ovoldv oty opBo-0éon
(dpon povoeavordong), OUmG TeAEVLTOiEG WEAETEC OTO ovTikeEipevo €yovv Ogifel O6TL M dpdon
HOVOQUIVOAGONG Oev TTPEMEL Vo GYETI(ETAL UE TO PVOIKG VTOCTPMUUTO TOV TVPOSIVACHV (TVPOGIVT,
Tupapivn), oAdd eivan pio yevikr Asrtovpyia twv PPOs.

Ta évlopa avTd PmopodV vo EVIOTIGTOVV G6€ OAOVLE TOLG TopElg TG (ong, and Ta Paxtipla PEYPL Kot
ToV QvOpOmo Kol 0 KOPlog POAOC TOVG €ival O GYNUOTICUOC UEAOVIVOV KOl GAADV (QOIVOAK®OV
TOAVHEPDV, KLPIWOGS Y10 TPOCTATEVTIKOVS GKOTOVG. XTa PLTA Kot TOvg Pacidtopvkntes, ot PPOS &yovv
peietnfet moAd Ady® ToL avemBOunTov eviuHIKOD HOVPIGHOTOS OV LEIoTAVTOL EMELTA OO TN
GLYKOMON TOVG, TO omoio vroPaduilel v a&ia TV TpoidvIev avtdv. [TapdTtl 6ToVS PUCIOIOUVKNTES
0 UNYOVIGUOC Yo TNV Topay@yn HeAavivng sivol mopopolog e tov (dov, 1 HELOVOYEVESN GTOVG
aokopOKNnTeg oyetileTor pe ovykekpluéva otddio avamtuéng kot AapPdver ydpo 6To KLTTOPKO
Tolyouo. XTI TEPIOCOTEPES TEPIMTAOGELS Ol TPOIPOUOL TNG Heravivg (VEPoELMMUEVE TOPAy®Ya
vaeBoleviov kot 0)l TVPOGIVI) EKKPIVOVTOL GO TOV OOKOMDKNTA Kol 0EEWOMVOVTOL EEOKVTTAPIKA.
2y mapovoo epyacio mpoypaTorodnikoy onuelokés HETOAAAEEIS o pia molveatvoro&eddon and
10 Bepuopiro aoxopdknto Myceliophthora thermophila ov omoieg ekppdotnkav gteporoya 670
ovomua ékepaong tng Pichia pastoris. TIpayuatomomnke yopoakmpIopos TOV SPOPETIKOV
petaddaypévov  evldpov (Bértioteg ovvOnkeg dpdomg, Oeppooctabepdtnta, EKAEKTIKOTNTA OF
VTOCTPAOUATO), LE OKOTO TNV EVPECT KATOOV Pe avENUEVN dpaon VOPOLLAIMONG VITOKATESTNUEVOV
LOVOQOUIVOAIK®Y VTTOGTPOUATOV GE GYEGN UE TO apyIko Evivpo.

A&Ea1c-KAe101a: TOAVPAIVOLOEELDAGT), TUPOGIVACT|, LETOAAAELYEVEDT], TPMOTEIVIKT] UNYOVIKY
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Protein engineering of a polyphenol oxidase from Myceiophthora thermophila towards
enhancement of its monophenolase activity

Nikolaivits E., Chalima A., Dimarogona M. and Topakas E.
National Technical University of Athens, Athens 15780, Greece

Polyphenol oxidases (PPOs) belong to the type-lll copper family along with hemocyanins, which
display no enzymatic activity and just act as oxygen carriers. Type-Ill copper center consists of two
copper ions coordinated by three histidine residues each. Polyphenol oxidases include three enzymatic
activities: tyrosinase (EC 1.14.18.1), catechol oxidase (EC 1.10.3.1) and laccase (EC 1.10.3.2), which
reduce molecular oxygen to water in order to oxidize a wide range of substituted phenols.

During the past years, many studies have taken place in order to elucidate the function of this enzymes
and the factors affecting their substrate specificity. The distinction between tyrosinases and catechol
oxidases was thought to exist in their ability to hydroxylate phenols in the ortho position
(monophenolase; cresolase activity), but recent advances in the field show that the hydroxylase
activity should not be correlated with the natural substrates of tyrosinases (tyrosine, tyramine) and that
it is a general function of PPOs.

PPOs are found in all domains of life, distributed from bacteria to humans and their main role is the
formation of melanins and other phenolic polymers, mainly for protective purposes. In plants and
basidiomycetes, PPOs have been well studied, due to the undesirable post-harvest browning they
cause, which downgrades the value of these products. While basidiomycetes’ path for melanin
production is more similar to animals, ascomycetes’ melanogenesis is correlated with specific
developmental stages and it is located in the cell wall. In most cases, melanin precursors (hydroxylated
naphthalene derivatives-not tyrosine) are secreted by the ascomycete and then oxidized extracellularly.
In the present study, we report the site-directed mutagenesis of a polyphenoloxidase from the
thermophilic ascomycete Myceliophthora thermophila expressed in Pichia pastoris expression system.
Mutated enzymes were characterized (optimal activity conditions, thermostability, substrate
specificity) in search of a mutant with increased hydroxylase activity of substituted monophenols
compared to the wild-type enzyme.

Keywords: polyphenoloxidase, tyrosinase, mutagenesis, protein engineering
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Avaxkdioyn 00rhdcoro TPOEPYOREVOV HUKNTOV HE SOVVATOTNTA ATOOOUNGNS EPUOVOV OPYAVIKAOV
POTOV

Nworaprrg E.!, ®okierdkng N.2 ko Ténokag E.!
LEOvié Metodfro Tolvteyveio, Abive. 15780, EALéda
2EQvixé kou Komodiotprond Havemoriuo, AOjva 15771, EAAddo

H ®oldcoia Blroteyvoloyio mapapével Evog ovadLOUEVOS TOUENS TTOV TEPIAOUPAVEL TNV avaKAALY
KOl TNV EQOPUOYT TPOTOVTOV KOl SL0OIKAGIOV TOV TPOEPYOVTAL amd BuAAcG10V¢ OpyaviGHove. Avtol
0l OpYOaVIGHOl TTPETEL VoL TPOGOPUOCTOVV G€ aKpaies Tiuég Beppokpaciog, mieong Kot eotos. Méow
g €EEMENG, avTO TO TEPIPUAAOVTIKO OTPEG £XEL OONYNOEL OTNV OVATTLEN LOVASIK®V 1O10THTOV.
[MoAAéG amd avTég TG 1W010TNTEC Mmopohy va a&lomotnfody ¥pNoYOTOIOVTING TO EPYOAEin Kol TIG
oTpaTNyIKéS TG Boidooiag Bloteyvoroyiog pe otdyo ) petatpony Popopiov 6e eVOGELS VYNANG
npooTfEpevng a&log Propnyavikov evdloeépovioc. H pecdomt Boldooia {dvn eivorl pia mepoyn M
omoia &xel depevvnBel eldyiota, kabmg eivor Babvtepo amd TV KAAGIKY QLTOVOUN KOTASLOT Kol
amotelel 10 mePIPAAAOV OTOL avanTuacovTol Kot Louv aomOVOVAOL opyavicuol (.. ondyyol, LoAaKd
KopdAiia) ko ot cupPrdteg Toug (Paktipra, poKNTEG 1 povokvTTapa dAyn). Ot TEPLOPIGUEVES EPEVVES
ov €yovv NOM Yivel o UEGOPOTH KOPOAAIOYEVY] OLKOGLGTAUOTA £Xovv avadeibel v vmapén
KOLVOTOU®V EW0MV OE CVTA T, EVOLULTAOTA, SIUPOPETIKA OO OVTO TOV VIAPYOLY GE PNYOTEPO VEPQ.
Biooamokodounon givotl 1 ypnon LIKpoopyavicp®dv 1 v eviOU®V Toug Yo TNV HEIMGT 0pyovIK®OV 1)
avopyavev pOimoV amd HoAVGUEVa péaa. OGOV apopd TOLG 0PYUVIKODG POTOVS, 1| flroamoikodounon
glvar po. moAl®v otadiov diepyasio wov mepthapupdver dtdpopa Eviopo Kot odnyel, WOoviKd, otnv
amoOALTY avopyovomoinon Tov pvmov. X dwdikacio g Proamokoddunong vrdpyovv dvo Pacikol
TEPLOPICUOL: 1] ELGYDOPNON TOV POHTTOV GTO HIKPOPLoKO KOTTAPO (LECH TOV KVTTUPIKMY TOLYMUATOV KOl
peuPpavav) Kot 1 ToEIKOTNTO TOL TOPOVLOIAlEL 0 POTOG YO TOLG WIKPOOPYOVIGUOVS TOV
YPTOULOTOLOVVTOL. XKOTOG TNG MOPOVGOC HEAETNG &ival 1 OVAKOADYT KOWOTOU®V GULUPLOTIKOV
LIKPOOpPYOVIcUAOV and BOAACCI0 LEGOPOTIKA OIKOGLGTIUOTO, Ol 0moiol &xovv TN dvvaTOTNTO VA
Blopetotpémovy pio €181k KoTNYopio. PLTOVTOV, TOLG EUUOVOVG opyovikovg pomovg (POPS).
Suykekpiuéva HeEleTOnke M duvatdTTa 44 VNUATOEW®OV HOKATOV Evavil otV 1,4-0tyAopo@aivoin
7oL ypnooromdnke wg pvmoc-povtéro kat to PCB No 29 (2,4,5-tpylwpodipovorio). H pébodog
OV EPOPUOGTNKE ElvaLl AVTN TV «KLTTAp®V g Npepion (resting cells), pe 10% (W/V) vord kdttapa
o€ avaAoyio PE TO Sddlvua pOTOVL. TN GUVEXELN emiong HeEleTNONKav pe @acpotouetpio nalog to
TPOTOVTA AmodOUNoNG TOV POTTOV.

A&Ea1g KAewda: Eppovol opyavikoi pomot, cvuPunteg, frogguyiovon
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Discovery of marine-derived fungi with potential application in persistent organic pollutants
degradation

Nikolaivits E.!, Fokialakis N.2 ka1 Topakas E.!
'National Technical University of Athens, Athens 15780, Greece
*National and Kapodistrian University of Athens, Athens 15771, Greece

Marine Biotechnology remains an emerging field involving the discovery and application of products
and processes derived from marine organisms. These organisms have to adapt to extremes of
temperature, pressure and light. Through evolution, this environmental stress has led to the
development of unique properties. Many of these properties can be exploited using the tools and
strategies of Marine Biotechnology to convert biomolecules in high added value compounds with
industrial interest. The mesophotic sea zone is an area that has been underexplored, because it is
deeper than the conventional diving zone and is the environment where invertebrates (e.g., sponges,
soft corals) and their symbiotes (bacteria, fungi or algal cells) grow and live. The limited studies that
have been done on mesophotic coral ecosystems have highlighted the existence of novel species in
these habitats, different from those found in more shallow waters. Biodegradation is the use of
microorganisms or their enzymes to reduce organic and inorganic pollutants from contaminated
media. Regarding organic pollutants, biodegradation is a multistep process involving several enzymes
and leads ideally to complete mineralization of the pollutant. In the biodegradation process there are
two main constraints: The insertion of pollutant into the microbial cell (through the cell walls and
membranes) and toxicity of the pollutant for the microorganisms used. The purpose of this study is the
discovery of novel symbiotic microorganisms from mesophotic marine ecosystems, which are able to
biotransform a particular class of pollutants, persistent organic pollutants (POPs). The potential of 44
filamentous fungi to transform 1,4-dichlorophenol (which was used as pollutant-model) and PCB No
29 (2,4,5-trichlorobiphenyl). The method applied is that of resting cells, with 10% (w/v) fungal
biomass in proportion to the pollutant solution. In addition, the pollutant degradation products were
determined by mass spectrometry.

Keywords: persistent organic pollutants, symbiotes, bioremediation
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OKOTOEIKOAOYIKEG EMATAOOCELS TPLAOV QUVTOPUPUAK®V OTIV TOIKIAOTITO TOV HVKNTOV TOV
£6GQovg

Nwolraxn X.!, Sibourg O.2, Malandain C.2, Fabrice Martin-Laurent!, KapmovZog A3, Tewaung
r.t

Y Tunua: Mayeipiong Iepipdiioviog ko Pvoikarv Ilopwv, Iavemotijuo Hatpdv, Aypivio, 30100,
ElAéda

ENOVEO, Avdv, Totlia

*Hoavemotiuio Osooodios, Tuua Bioynueioc kor Bioteyvoloyiog, Epyactipio Bioteyvoloyias Doty
ko Ilepifatioviog, Aapioa, EAAGOa

YINRA, Ntulov, I'adiia

To £dapog elvar évog pn ovove®GLo PLEGO TOL GLVIGTA £vol LOVAdIKO Kol GUVOETO evalaiTa Y10 Lot
HEYAAN TOWKIAID LKPOOPYOVIGUMY OV LE T GEPA TOVG GLUUETEXOVV GE TOAAES Agltovpyies Tov
€00/PIKOV OIKOGVUGTHIOTOS KoL GUUPBGAAOLY OTNV TPAYUOTOTOINGCT] TOADTAOK®Y JlEPYACIOV UE
eEMIMIOCES o maykoopo  kKAMpoka. H o a&oAdynon 1tov  ToEKOAOYIKOV EMATOCEDV TMV
QLTOPUPUAK®OV GTOVG UIKPOOPYUVIGLOVG TOV £0A(QOVS TapapéveL SOGKOAN. Ot EMNTMOGELS TOV £(O0VV
TO 0PYOVOP®SPOPIKO evtopoktovo (chlorpyrifos), to (ilavioktdévo arvoiovpiog (isoproturon) Kot To
dlovoTnuikd pouknToktovo (tebuconazole) sivar peyding onuoociog, 0edouévov OTL GLVAVTMOVTOL
avtod oto mePPdAlov, maykdopo Kol KukAoeopobv otnv ayopd yw 51, 41 wor 18 ypdvia
avTioTO 0. KOOGS VNG TNG TAPOVGOC LEAETNG EIVOL 1) EKTIUNGT TOV OAAAYDV GTIV TOIKIAOTIT TV
HUKNT@V TOL £3GPOVE YPNCUOTOLDVTOG VEEC TEXVOAOYIEG AAANAODYIONC OE £Va TEPALN EPYUCTNPIOV.

o tov okomd oavwtd ocvAAéyOnkov Jdetypota omd v emedaveldr Tov  €36.POVG,
opoyevomomOnkav, ENpadnkav PEPIKAOC, KOGKIVIGTNKAY 6Ta 2 MM kot amodnkevtnikay otovg 4°C yuo
pio Béoudda Tpv TNV EQUPUOYT TV PLTOQUPHAK®Y. Ta TeEAEVTAio EPUPUOCTNKOY GE GUYKEVIPMOGELS
0x, 1x, 2x, 10x @opéc ™ mpotewduevn doon. Ta dgiypato mov ypnouomombnkay oty avaivon
SLAAEYONKOY avd TakTd ypovikd dwotnuoto péyxpt kot 125 nuépec. H pikpofroxn motkiddtnta
yopoxtmpiotke pe v teyvoroyio lllumina ypnowonowdvtag tovg ekkvntég ITS3F ko ITS4R
wpokeévov va, evioyvbel n mepoyn ITS2. H avdivon tov dedopuévav yive pe o frominpo@opikd
noaxéta Qiime, R ko Past 3.

Ta amotedéopata £6€1E0v Lol 1GYLPN ETOPACT] TOV PLTOPUPUAK®V KOl TOL YPOVOL, GAAL OYL
mg d6ong tev eutoeapuakway. Kuplapya oOia PBpédnkav va eivor avtd tov Ascomycota,
Basidiomycota, Chytridiomycota, Glomeromycota kot Zygomycota. ITapodikn peimon otv apbovia
KOl TNV TOIKIAOTNTA TOV HUKNTOV Topatnpninke 42 nuUépeg LETA TNV EQOPLOYY TOV QVTOPUPUAK®OV
OV OUMC AVOKTOTOL OpEc®S Petd. H moAvpuetafAnt) avdivon yopaktipioe TI¢ TOEVOMKES LOVADES
TOV HOKNTOV Tov ennpedlovtal avd QUTOPAPUAKO Kol TO. OESOUEVO, QVTA GE GUVOLACUO WUE TNV
avdivon kovovikng cvoyétiong (CCA) Ba mapovolactov e TEPIEGOTEPES AETTOUEPEIES.

Aégag Kheawdwa: I1TS2, mowddtnte puKAToOv, TEXVOAOYi OAANAOUYIONG EMOUEVNG  YEVIAG,
owoto&ucoroyia
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Ecotoxicological impact of three pesticides on soil fungal diversity

Nikolaki S.,! Sibourg O.,2 Malandain C.,2 Fabrice Martin-Laurent*, Karpouzas D.,% Tsiamis G.
!Department of Environmental and Natural Resources Management, University of Patras, Agrinio,
30100, Greece

’ENOVEO, Lyon, France

SUniversity of Thessaly, Department of Biochemistry and Biotechnology, Laboratory of Plant and
Environmental Biotechnology, Larisa, Greece

*INRA, Dijon, France

Soil is a non-renewable resource providing a unique and complex habitat for a wide range of
microorganisms supporting soil ecosystem functions and contributing to complex processes with
impact at a global scale. The evaluation of ecotoxicological effects of pesticides on soil
microorganisms remains difficult. Effects of the organophosphate insecticide chlorpyrifos (CHL), the
phenyl-urea herbicide isoproturon (IPU) and the triazole fungicide tebuconazole (TCZ) are of interest
since they are widely present in the environment worldwide, with a presence in the market for 51, 41
and 28 years respectively. It is known that their affect on soil microorganisms are only reviewed based
on the sole estimation of their impact on carbon and nitrogen mineralization by soil microorganisms.
The aim of this study was to access changes in the fungal diversity using an amplicon next-generation
sequencing approach in a laboratory experiment.

For the laboratory experiment top soil samples were collected, the soil was manually
homogenized, partially air-dried, sieved (2mm) and stored at 4°C for approx. 1 week before the final
application of pesticides. The pesticides were applied at four dose levels, x0, x1, x2, and x10 the
recommended dose, establishing a worst-case exposure scenario. Subsamples were collected at regular
intervals up to 125 days. Fungal communities were characterized by Illumina amplicon sequencing.
Primers ITS3F and ITS4R were used in order to amplify the highly variable ITS2 region. Sequencing
data were analyzed using the bioinformatics tools QIIME, R and Past3. lllumina MiSeq analysis
demonstrated a strong effect of the pesticides and time, but not for the dosage of pesticides. Fungal
diversity was dominated by members of Ascomycota, Basidiomycota, Chytridiomycota,
Glomeromycota and Zygomycota. Temporary suppression on fungal richness and diversity was
observed 42 days after treatment of pesticides which recovered immediately after. Multivariable
analysis identified fungal taxa that are affected per pesticide, and these data coupled with CCA
analysis will be presented in more detail.

Keywords: ITS2, fungal diversity, next-generation sequencing, ecotoxicology
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Melrétn g 0v06punTNS LOpmeng pridv Tov putov Raphanus sativus

Mapdain E.L Mapapoidmg X1, Marwadéirin M.%, Metapaykes M.Y, Apocvog E.X.!

YEpyactipio Tolotikod Eiéyyov kor Yyiewviig Tpogiuwv, Tujue Emotiune Tpopiuwmv koi Aiatpopnc
700 Avlpwmov, Iewmoviko Havemotiuio ABnvawv, lepa Odog 75, 118 55, Abnva.

2Tusjua Teyvoloyiag Tpopiuwv, Teyvoloyié Exmaidevtié Topvua Iedomovviioon, 24 100 Kaloudza.

2KOTOG TNG TAPOVGOS EPYOCIOG NTAV 1 UEAETN TOV MIKPOPLOKOD OIKOGUGTAUATOS KOl TNG OUVOUIKNG
TOV WKpoPlok®v mAnfuoudy Tov avortvesoviol Kotd Tty avbopuntn {Ouwon plldv Touv euTov
Raphanus sativus o€ aiun. Ot BoAfoi Eemlvbnkav pe vepd Ppoong, tepayiotnkay Kot TomodeThOnkoy
og dhopa aiung (5% NaCl). AkolovOnce avbopuntn (opmon otovg 20 ko 30 °C katd T didpketo
NG OTOl0G OV TOKTA YPOVIKA SGTANATA YVOTAY PETPNOT ToL PH Kol TG OAKNG OYKOUETPOVUEVNC
o&vrag, kabdg Kot KatapéTpnon tov TANBLVGHOD TNG OMKNG LEGOPIANG LKPOYAMPISOC, YOAUKTIKMV
Baktnpimv, Lopdv/poknTov, eviepoKkokkav, eviepofaktnpiov Kot yevdopovddwv. H tavtomoinon g
EMKPOTOVCOG LKPOYA®PIdag Tpaypatonomdnke apykd pe opadomoinon pe RAPD-PCR kot rep-
PCR kot otn ovvéyela pe aAiniovyion tov 16S piocopcod DNA avtimpoconevticod aptfpov
oteheydv. Ta yoloktikd Pokmnplo emkpdmoov Kot otig dvo Ogpuokpacies. Ot gviepdKoKKoL
e€eliyOnkov og dgvtepevovoa pkpoyrmpida. To gidog Pediococcus pentosaceus emkpdtnoe Katd Tig
TPOTEC NUEPES TG Ldpmong. Xt cvvéyela emikpatnoe to Lactobacillus plantarum péypt to téhog g
{dpwong, omote Kol gugaviotnke kot to €idog Lb. brevis. Avti n dadoyn oe eminedo &idovg
oLVodeLTNKE Ao avtioTolyn o eminedo vrogidove. H Oepuoxpacio {hpmong eanpéace v toydnTa
g QOpmong, Oyl OUME Kot TNV cbVOEGT TOL UIKPOPLaKoD OIKOGVGTHILOTOG,
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Microbial population dynamics during spontaneous fermentation of Raphanus sativus roots

Pardali E.X, Paramithiotis S.%, Papadelli M.2, Mataragas M.}, Drosinos E.H.}

YLaboratory of Food Quality Control and Hygiene, Department of Food Science and Human
Nutrition, Agricultural University of Athens, lera Odos 75, 118 55 Athens, Greece.

’Department of Food Technology, Technological Educational Institute of Peloponnese, 24 100
Kalamata, Greece.

The aim of the present study was to assess the microecosystem development and the dynamics of the
microbial populations during spontaneous fermentation of Raphanus sativus roots, in brine. Radish
roots were thoroughly washed with tap water, cut in half, submerged in brine solution (5% NaCl) and
placed at 20 and 30 °C for fermentation to occur. Fermentation was monitored by measuring pH and
total titratable acidity (TTA) values as well as by quantitative assessment of the total aerobic
mesophilic microbiota, lactic acid bacteria, yeasts/molds, enterococci, Enterobacteriaceae and
pseudomonads. Clustering of the dominating microbiota was performed by RAPD-PCR and rep-PCR
followed by identification based on the sequencing of the 16S-rRNA gene. In both temperatures, lactic
acid bacteria prevailed the fermentation. Enterococci population increased and formed a secondary
microbiota while pseudomonads, Enterobacteriaceae and yeasts/molds populations were below
enumeration limit already before the middle of fermentation. Pediococcus pentosaceus dominated
during the first days, followed by Lactobacillus plantarum that prevailed the fermentation until the
end. Lb. brevis was also detected during the final days of fermentation. A succession at sub-species
level was also revealed by the combination of RAPD-PCR and rep-PCR analysis. Fermentation
temperature affected the speed of fermentation but not the microecosystem composition.
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XopoxTnpropog TG tKavOTNTOS Hio KPoBLakig Kowvorpaiiog va amodousl, avopyavomolsl Ko
amotoékomorei To puknroktovo thiabendazole

Perruchon C.!, Mavtoréowv A. !, Begpodtng A. !, Gallego-Blanco S. 2, Martin-Laurent F. 2,
Awdaxn K. !, Keproviag AT, 1!

Y Mavemotiuio Osooaiiag, Tuue Bioynusiog kot Bioteyvoloyiag, 41500 Adpioo.

2INRA, UMR 1347 Agroécologie, 17 Rue Sully, BP 86 510, 21065 Dijon, Cedex, France.

To thiabendazole (TBZ) &ivor évo POKNTOKTOVO 7OV  YPNOUYOMOIEITOL GTNV  UETAGLAAEKTIKN
petayeipion opovtov. Ta vypd andPfinta mov mapdyoviar amd Tnv ¥PNoN TOL ATOTEAOVV &va
ONUAVTIKO TTEPPAALOVTIKO TPOPAN O SEGOUEVNG TG DYNANG VITOAEIUUOTIKOTNTOG KO TOEIKOTNTOC TOV
TBZ. H pwoloywn emeepyacio amotehel H10 OIKOVOWMIKY KOL OTOTEAEGUOTIKY ADON Yoo TNV
eneEepyacio TV cvykekpyévav amofintov. [Ipdoeateg peréteg g epeLVNTIKNG OLAdAG 0dN Yooy
GTNV QTOUOVOOT] TOV TPAOTOV HKPOOPYUVIGU®Y, UOS POKTNPLOKNG KOWVOoTpa&ing, Tov amodopuovce
tayovtata to TBZ. H xowompadio amotehodvtay and o-, B- kot y- tpoteofaktipla. Meta&d ovtov
évo, Sphingomonas Bpébnke 611 oy vevhuvo yio tov petaforopd tov TBZ. H mapovco perét sixe
®¢ KOHPO OTOYO VO YOPUKTINPICEL TNV OTOSOUNTIKN KOVOTNTO TNG GUYKEKPIUEVNG POKTNPLOKNG
Kowompatiog dote vo eEETAGEL TNV TPOOTTIKN TEPALTEP® YPNOEIS TNG O TEPPAALOVTIKES EQAPUOYEG.
¥10 mhaiclo ovtd afloloynoope v emidpacn mapoydviov ommg to PH, m Oepuokpacio, m
ovykévipoon tov TBZ kot  mapovsio dAov yeopyikdv apupdakev (ortho-phenylphenol-OPP and
diphenylamine-DPA) pe ta omoio. gpopudlovior TantdXpove. GTNY OTOSOUNTIKY 1KAVOTNTO TNG
kowonpaiog. H xowompaio amodounon wg kot 750 mg LT TBZ oc vypéc kodépyeteg kar og 500
mg kg! TBZ ot teyvntd pvmacpévo €8agoc. H xowvompa&lo Swothpnoe v omodopntiky g
wovotnta o gopog Tywdv pH (4.5-7.5) ko Ogpuokpacidv (15-37°C) ko mapovsioc twv ortho-
phenylphenol xou diphenylamine. Aoxipéc pe v yprion *¥C-TBZ (opotoyevdg onuacpévov 6To
Bevlohkod daktOA0) £der&av TV TANP” avopyovomoinon tov Pevioikod daxtuAiov Tov TBZ pe v
TapOAANAN cuoompevo Tov petaPoritn thiazole-4-carboxamidine mov eépet Tov otabepd Ogialoriko
dokTOMO. Aokiuég ToEIKOTNTOG UE GEPEG KAPKIVIKOV KLTTApv cvkmtion (HepGy) £dei&av 6tL n
amodounomn tov TBZ odnyovoe og otadiakn peioon tng to&ikottag tov TBZ emiPefoaidvovrag 0tL n
pikpofioxn omodounon wov TBZ amd ™ ovykekpyévn Poktnprokn kowompa&ion odnyel oe
amoto&ikomoinon.

Aé€ac-khedra: thiabendazole, vypd amdpinta, Paxtnplakh kowompoiio, ovopyavomoinon,
amoto&komoinon

Evyaproticc: H Ap. C. Perruchon yia pépog tg mapovoag puerétng frav vadtpo@og tov Idpduatog

Kpatikov Yrotpogidv. H perétn vrmoompixnke oamd copymoetotikd kovéoioe tg [TET ya 1o
gpguvnTiko épyo IAPP-FP7-MC "LOVE-TO-HATE"
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Characterization of the degradation, mineralization and detoxification capacity of a bacterial
consortium able to degrade the fungicide thiabendazole

Perruchon C.!, Pantoleon A.%, Veroutis D.}, Gallego-Blanco S.2, Martin-Laurent F.2, Liadaki K.2,
Karpouzas D. G.!

! University of Thessaly, Department of Biochemistry and Biotechnology, Larissa, Greece.

2INRA, UMR 1347 Agroécologie, 17 Rue Sully, BP 86 510, 21065 Dijon, Cedex, France.

Thiabendazole (TBZ) is a fungicide used in the post-harvest treatment of fruits. The agro-industrial
effluents produced by this process constitute a major environmental concern considering the high
environmental persistence and toxicity of TBZ. Biological treatment systems seem a promising
method for the cheap and effective depuration of these wastewater. Recent studies by our group
reported the isolation of the first microorganisms, a bacterial consortium, able to rapidly degrade TBZ.
The consortium was stabilized upon prolonged enrichment and it was composed of o- (Bosea,
Shinella, Oligotropha, Sphingomonas), B- (Methylobacillus, Methilibium), and vy-proteobacteria
(Pseudomonas) with the Sphingomonas member identified as the key degrader of the fungicide. In the
present study we aimed to characterize the degrading ability of the isolated consortium in order to
assess its possible application in real-world conditions. Within this frame we considered different
factors which could affect the degrading ability, such as variations in pH, temperature, pesticide
concentration or co-presence of other pesticides (ortho-phenylphenol-OPP and diphenylamine-DPA)
commonly co-used in the fruit-packaging industries. The bioaugmentation potential in artificially
contaminated soil was also assessed, together with the mineralization and detoxification capacity of
the consortium. The consortium degraded 750 mg Lt TBZ in liquid culture and 500 mg kg* TBZ in
artificially contaminated soil. Moreover, degradation was maintained in a wide range of pH (4.5-7.5)
and temperatures (15-37°C) and in the presence of ortho-phenylphenol and diphenylamine. Studies
with #C-TBZ (uniformly labelled in the benzoyl moiety) suggested the complete mineralization of the
benzoyl ring of TBZ with the parallel accumulation of thiazole-4-carboxamidine. Toxicity studies with
human liver cancer cells line (HepG:) indicated a progressive decrease in cytotoxicity during TBZ
degradation verifying the detoxification capacity of the isolated consortium.

Keywords: thiabendazole; wastewater, bacterial consortium; pesticide biodegradation; mineralization;
detoxification
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Extopvkoppilikoi pokpopvknteg oe Protémovg g EAradag mov yopaxtnpilovror amé tnv
nopoveia aprag (Quercus ilex)

MoAéunc, H.,, Kaovvég, B.2, ®pvcoviy, B.L, Auskarémovrog, B. kau Zeppaxng, I.L1*
ewmoviné Hovemotio AOyvav, Epyactiipio Tevikic ko Iewpyixic Mixpofioioyiag, Iepc O96c 75,
11855 ABnvo (*e-mail: zervakis@aua.gr)

2Ywipdrove 40, 19016 Aptéudo

Ta daon apidg (Quercus ilex) amotehAobv £va LOVOSIKO TOYKOGIME 0IKOGVGTIE, TO 07010 OIovTATOL
pdvo oy gupvTepn TEePLoyn TS Mecoyeiov, Bewpeitar 6 01KOTOTOG KOWOTIKNG TPOTEPALOTITOS TOV
xpniel Tpootaciog kot dwatpnons. Ta tedevtaio 15-20 ypdvia Exovv Yivel ECTIOCUEVEG EPEVVEG OTNV
IBnpwn Xepoovnoo, otn Foddio kor oty Itadio mwov €d€i&av 6Tl ota 6G0M OpPldg LIAPYEL Ui
€EAIPETIKA ONUOVTIKY] TOKIAOTNTA HAKPOUVKNTOV. MeydAo moG0GTd NG 0popd eKTOHVKOPPLLIKE
€lon, evd apketd €€ avtoOV omavtdvior UOvVo oTa GLYKEKPLUEVA evdloutnpata. Xty EAAGSa, 1
HUKTTIOKT TOIKIAOTNTO GE GLOTASEG KOt OAOT| OPLAG TAPOUUEVEL OKOUT] TANUUEADG LEAETTLEVT).

H mapodoa épevva, pe dibpkelo peyaddtepn e oekaetiog, £yel E0TIOOEL OE EMAEYUEVES
TEPLOYES e Kuplapyo €idog to Q. ilex, dnhadn oe VIOAEWPOTIKEG GVOTASES TOV €id0VC 6TV AVvdpo,
670 0Goog «Pavrny g Ikapiag (to peyoldtepo o€ éktoom 0AGOG aPLIC TNV avaTOMK) Meadyelo),
KkaOd¢ ka1 o€ didpopeg BEaeIC 6T avaToAKA ToL Opovg ITdpvnBa g Attikng. Ot derypotoAnyieg mov
&ywvav ovuneptéhafav 1060 LIEPYEW OCO KOl VTOYEWD OVOTOPOY®YIKE Opyova (OCKOUOTO Kot
Bacdidpota) ekTopLKopPPIIKOY ACKOUVKATOV Kot PaCIO10 LUK TOV.

‘Ewg onuepa, pe ypnion xAacoikov kot (6mov amoitnOnke) poplokdv uebddmv, €yovv
tavtonto el 88 €idn exTOpLKOPPILIKOV HOKPOUVKNTOV, TA TEPICCOTEPA OO T OTOI0 AVOPEPOVTAL
Y. TPOTN QOpA OTo ovyKekpluévo evdaitnua otnv EAAGda. EE avtov ta Hymenogaster
lycoperdineus, Russula messapica, Sebacina epigaea kot Xerocomellus redeuhilii amotehodv mpmteg
Kotoypagés ywo T yxopa, eved to Hebeloma sarcophylllum kot Xerocomellus cisalpinus
KATOYPAQOVTOL YioL 0eVTEPT QOPA.. A&lo avapopds gival 1 mopovsior TPOGPATH KOTAYPOPEVTIOV Kol
onaviov Meooyelakdv vadyeimv eldmv onmg to Calongea prieguensis, Genea brunneocarpa, G.
pinicola ko Hydnangium aurantiacum oAAd kor tov ondviov Oeppogilov Poitdv Rubroboletus
lupinus xau Suillellus pulchrotinctus. EmmAéov, ocvyvn Mtov 1 mapovcia €80V mov Bempodvron
YOPOKTNPIOTIKG avTov TOL TOHTTOL okotdTov, dnmwg ta Hygrophorus russula, Lactarius atlanticus, L.
chrysorrheus, Lactifluus rugatus, Leccinellum lepidum wot Tuber rufum. Télog, xataypdonke ot n
omapén €8OV pavVITOPIOY HE VYNAN yootpovopkn kot sumopikh] a&io omwg ta Boletus aereus,
Hydnum repandum, Tricholoma caligatum xou Tuber borchii.

AéEarc-Khewona: aclBoing Peravidld, apid, PlomotKIAOTNTO, TOIKIAOTNTO, LOKPOUVKNTOVY, UAVITAPLO,
ektopvkoppilikoi poknteg, Mecoyelokd evoloTnuoTo
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Ectomycorrhizal macrofungi from habitats characterized by the presence of Holm oak (Quercus
ilex) in Greece

Polemis, E.!, Kaounas, V.2, Fryssouli, V.1, Daskalopoulos, V. and Zervakis, G.I1.1*

Agricultural University of Athens, Laboratory of General and Agricultural Microbiology, lera Odos
75, 11855 Athens, Greece (*e-mail: zervakis@aua.gr)

2Sokratous 40, 19016 Artemida

Holm oak (Quercus ilex) forests constitute a globally unique biotope, which is only found in the wider
Mediterranean region, and is perceived as an EU priority habitat in need of protection and
conservation. During the last 15-20 years, various Q. ilex forests in the Iberian Peninsula, France and
Italy have been investigated, and were shown to harbour a high diversity of macrofungi. A large
number of those are ectomycorrhizal symbionts of the Holm oak, while many such species are only
reported from this particular habitat. Fungal diversity in Q. ilex stands and forests of Greece is still
poorly known.

This work, which lasts more than 10 years, focuses on selected areas where Q. ilex is the
dominant tree species, particularly in the relict tree-stands of Andros island, in the “Randi” forest of
Ikaria island (which is the largest Q. ilex forest in east Mediterranean), as well as in various sites of
Mt. Parnitha in Attica. Sampling included both epigeous and hypogeous fungal reproductive structures
of ectomycorrhizal ascomycetes and basidiomycetes (ascomes and basidiomes, respectively).

To date, through the use of traditional and (where necessary) molecular methods, 88 species of
ectomycorrhizal macrofungi have been identified, most of them being first reports from such habitats
in Greece. Among them, Hymenogaster lycoperdineus, Russula messapica, Sebacina epigaea and
Xerocomellus redeuhilii constitute first national records, while Hebeloma sarcophyllum and
Xerocomellus cisalpinus are recorded for the second time. Moreover, the recently reported and rare
hypogeous Mediterranean species Calongea prieguensis, Genea brunneocarpa, G. pinicola and
Hydnangium aurantiacum were also recorded, as well as the equally rare thermophilous bolets
Rubroboletus lupinus and Suillellus pulchrotinctus. Other species known to occur in such forests, e.g.
Hygrophorus russula, Lactarius atlanticus, L. chrysorrheus, Lactifluus rugatus, Leccinellum lepidum
and Tuber rufum were also found to be quite common at the investigated sites. Finally, the presence of
mushroom species with high culinary and market value was also recorded, i.e., Boletus aereus,
Hydnum repandum, Tricholoma caligatum ko Tuber borchii.

Keywords: evergreen-oak, Holm oak, biodiversity, fungal diversity, mushroom, ectomycorrhizal
fungi, Mediterranean habitat
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HpokatapkTiki d1gpevviion TaPAy®YIS pEBaviov pe TPpOTN VAN TEPLTTONATA YEMDV

Pévta X. 1, Koppég K.A2, Mevté E.2, Kapayiovvny 'H. *
YTusuo Biodoyikcrv Epapuoycrv kou Teyvoloyicwv, Iovemotiuio loavvivov, 45110 lodavvive, EM.éda
2Tunuo Ix@voioyiac & Ydazivov Iepifiliovrog, Havemotiuio Osoooliog, 38446 Bolog, Elldda

To pebavio amotehel 0éplo Wiaitepa EMKVGTIKO OGOV APOPE TNV YPNOT TOL MG EVOAAOKTIKY LOPOT
kavcipov. To yeyovog avtd 6€ GUVOLOGUO HE TNV SodKacio Topay®yng Tov omd pebavioydva
Archaea mov gvromilovtat, peta&ld dAA®V ovoepoPiov evOlaTNUATOY Kol 6TV TETTIKN 000 {®wV, divel
VOO Y10 TOV EAEYYO TOPOYWYNG TOL Od TEPITTOUOATA OVTMV, LE 1OWOUTEPT) ONUACTN Y10 EQPOPLOYES
«KUKAKNG OIKOVOLIOG». TNV Topovca epyacio £ytve Tpoomdfela va ereyydel av ol Hkpoopyavicol
IOV VIAPYOVV GTO TEPLTTOUATO YEMDV glval tKavoi va Kotavold®covy To dtaféoio o&uydvo dote va
dnpovpynBoiv ot KaTAAANAEG cLVONKES Yo TN HETEMELITA TOPAy®YT| TOV pebaviov. I'a To okomd avtd
TPAYULOTOTOMONKAY TEPAUATA GE PUKPOKOGUOVS KATA TO OTOl0 TEPLTTOUATA TOV GLAAEYONKAV aTtd
HOVAd0 TOpay®YNS ¥eAMDV emmdotnkav uali pe vepd amd Tig ideg degapevég otovg 240C, oto
0KOTAOL, Yo Sdotnua 48 nuepdv. H pérpnon tov o&uydvov yia tov €Aeyyo Tng KatavaA®ong Tov
€yve pe v eacpoatopmtopeTpikn pébodo Winkler kot or perproeic dieEdyovtav mepimov pio popd
v ePoopnddo. Ta omoteléouata dcifove OTL 68 OAOVG TOLG MIKPOKOGUOVG vrnpée peimon g
GUYKEVTIPMGTG TOL SHAVUEVOD 0EVYOVOL DTTOJEIKVIOVTOS KOTOVAAMGT anTOD e BLOAOYIKEG Kot un
Bloroyucég depyaociec. QoT0G0, GTOVG HKPOKOGUOVG HE UM OTOCTEP®UEVO nuo (TeprrtdpaTa)
mapoTnPRONKe paxpookomikd (aOéNoTn TG E0MTEPIKNG TEONS, XOPAUKTNPIOTIKN ocun vopdhelov) N
TAPUYOYN aepiov Tpoepyduevoy Thavov amd avaepdfia pikpoopyaviciukn dpactnptotnta. Iapd to
YEYOVOG OTL pE To GULYKEKPUEVA Tepdpata dgv mapatnpninke dueon mopaymyn peboviov, n
KatovaAwon Tov dteAvpévou o&uydvou Kot Kupimg n mapaywyn aepiov vmd ovoepofleg cuvinkeg
delyvouv OTL T TEPITTOUATA XEMDY B0 uropodoay dSuVNTIKA Vo amoTeAéEGoVY TNy pebaviov epdcov
€yovv dnuovpyndei Tpdta o1 katdAinieg (avo&ikéc) cvuvonkec.

A&Earc-Khetona: pebavio, Stodlvpévo 0&uyovo, TEPLTTOUATO XEALDV, TEPAUATH MKPOKOGI®OY
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Preliminary investigation of methane production using eel faeces as raw material

Renta C.}, Kormas K.A.2, Mente E.2, Karayanni H. !

'Department of Biological Applications and Technology, University of loannina, 45110 loannina,
Greece

Department of Ichthyology & Aquatic Sciences, University of Thessaly, 38446 Volos, Greece

Methane is a chemical compound which, in its gaseous state, is considered an attractive alternative
form of fuel. The production of this gas depends on methanogenic Archaea which are commonly
found in anaerobic habitats such as the digestive tract of animals. Both of the above facts generate the
need for research on the production of methane by animal faeces with special importance for "circular
economy" applications. The present study aimed to determine whether the microorganisms present in
eel faeces are able to consume the available oxygen in order to create the right conditions for the
subsequent production of methane. To achieve this goal experiments in microcosms were conducted
which included the collection of faeces and water samples from an eel farm and their incubation at
240C, in the dark for 48 days. Measurements of oxygen consumption were performed once a week
using the Winkler method. The results demonstrated that, in all the microcosms, a reduction of the
concentration of dissolved oxygen occurred suggesting its consumption by both biological and non-
biological processes. However, in the microcosms that contained unsterilized sediment (faeces) there
was a macroscopic observation (an increase in internal pressure and a characteristic odor of hydrogen
sulphide) of gas production, possibly deriving from the activity of anaerobic microorganisms. These
results suggest that despite the lack of direct methane production, the consumption of dissolved
oxygen and production of gas under anaerobic conditions show that eel faeces could potentially be a
source of methane as long as the appropriate conditions (anaerobic) were created.

Keywords: methane, dissolved oxygen, eel faeces, microcosm experiments
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H pwpofroki) amodopnon tov kappfopodikod vnpotmooktovov oxamyl: Awemopd wko
Aertovpyio TV yovidrwv CehA kor mcd mov gpmhékovror 6TV VOPOAVGY KapPopLdIKOV
TEQPYIKOV QUPPIK®V 6€ £04.0N

Povoidov K.!, Kapaiokog K., Mvtq A.l, Koepavacwg E.2, Kapéag IL1, Tovpva M.D
Tloptiaxaxng E.%, Gallego-Blanco S.4, Martin-Laurent F*, Kaprotlag A.I'.

Ylovemotiuio Osooaliag, Tujua Bioynueiog kaa Bioteyvoloyiag, Adpioa, E\\ddo

’Mrevéxeio Dvtoraboloyié Iveritovro, AGva, Eliddo

*hvetitotpo Ehidg, Ymotpomixdyv Putarv, xau Auméiov, EO.LALE, EMnvikéc Tewpyixos Opyaviouos
(EAIO) AHMHTPA, Kpnjtn, EJAddo

*INRA, UMR 1347 Agroécologie, Dijon, France

Ta cuvBeTikd KapPoapudikd VTOoUOKTOVA OTOTEAODV LIt GNLAVTIKY] OULAS YEDPYIKOV QUPUAK®V LE TO
oxamyl vo anotelei ofjpepo T0 O YVOOTO VIHATOIOKTOVO oty ayopd. H amodouncn tov oxamyl
o010 £dagog eival kvpiog pkpoPlokn. Ilponyodueveg pog HEAETEC 0ONYNOOV OTNV ATOUOVEOGCT
teocapwv Pseudomonas mov giyav v kovotnta va voporvovy to oxamyl mpog oxamyl oxime ot
carbamic acid. To tekevtaio avopyovomow|dnke mANpwc Omwg amodeiyOnke omd Soxiuég pe “C-
oxamyl. To yovidio cehA mov kwdikomolel o VOPOAdoN TV KapPouadikdv aviyvedbnke ota
Tapamdvm oTeELEYN Kot Tav vIELBVVO Yo TNV VEPOAVET ToL 0Xamyl. Méypt orjuepa 1 GVUUETOYN TOV
YOVI3ioV TTov K®dKomolovy VIpoAdoes Twv kapPapudikav (cehA, med, cahA) oty Proarnoddunon
Tovg &xel emPePouwbel povo og in Vitro uekéteg pe afevikég koAlépyeieg Tov Paktnpiov. Avtibeta
dev yvopilovue TimoTO Yoo TNV SWGTOPH TOLG KOl AEITOLPYID TOLG OTNV PlOOTOSOUNCT TOV
KopPoudikdv in situ 6to £€80poc. Xto mAaiclo avtd peAeTnooue v didonacn tov oxamyl oe 16
€000n amd meployn povokoAMEpyelag matdtag oty EALGSa 6mov to oxamyl ypnouomroteitar cuyva.
To oxamyl mapovoiace pikpn vwoiswpatikdétta 6to £6agoc (DTsy 2.4-26.7 nuépeg). Avdivon Q-
PCR aviyvevoe ta yovidia cehA ko med oe 10 kot 3 €8aen, avtiotorya. H agbovia tov yovidiov cehA
eneavioe Betikn ovoyétion pe to pH eved xar n apbovia tov cehA kot to pH &iyav oapvntikh
ovoyétion pe 1o DTso tov oxamyl. Meto&d tov kapBoudikdv mov £xovv ypnoipomombel oty
mweployn, N epappoyn tov oxamyl avénoe v agbovio kot v ékepoaocrn povo tov CehA, evd to
carbofuran mpoxdieoe avEnon g apboviag kot Tng Ekepaocng kat Twv d0o yovidimv. To yovidio cehA
emiong aviyvedtnke oe mapbéva £daen petd amd emovaloufavopeves epapuoyég pe oxamyl kot
carbofuran ko1 povo og edden pe pH>7.2, dmov ko mopotnpiOnKe N mo ypryopn Sidomacn Tov
oxamyl. To Topomdve amoTEAECHOTO TPOCPEPOVY VEN oTotyeia yiow T dwathpnon Kot e£EMEN Twv
YovVidi®v 7Tov vVOpPoADOVY KOPPOUIOIKA o€ €0GQN Kol £YOLV TPOKTIKEG TPOEKTAGELS Yo TNV
QTOTEAEGUATIKOTNTO TOV KapPopdikdv mov sueovilel TpoPfAnpata o dapn pe vynAn agbovia tov
TOPUTAVED YOVIOI®V.

AgEec-khedua: oxamyl, cehA, med, carbofuran, pH £ddpovg, Bloamodounon YEOPYIKOV QupUiK®Y

232



Microbial degradation of the carbamate nematicide oxamyl: distribution and function of
carbamate hydrolase genes cenA and mcd in soils

Rousidou C.!, Karaiskos D., Myti D.}, Karanasios E.?, Karas P.%, Tourna M.}, Tzortzakakis E.3,
Gallego-Blanco S.%, Martin-Laurent F*. Karpouzas D.G.!

YUniversity of Thessaly, Department of Biochemistry and Biotechnology, Larissa, Greece

*Benaki Phytopathological Institute, Athens, Greece

*Institute of Olive Tree, Subtropical Crops and Viticulture, Department of Viticulture, Vegetable
Crops, Floriculture and Plant Protection, NAGREF, Hellenic Agricultural Organization—-DEMETER,
Crete, Greece

*INRA, UMR 1347 Agroécologie, 17 Rue Sully, BP 86 510, 21065 Dijon, Cedex, France.

Synthetic carbamates constitute a significant pesticide group with oxamyl being a leading compound
in the nematicide market. Oxamyl degradation in soil is mainly microbially mediated. Previous study
by our group resulted in the isolation of 4 Pseudomonas strains which were able to hydrolyse oxamyl
to oxamyl oxime and carbamic acid. The latter was further mineralized as suggested by studies with
14C-oxamyl. The carbamate hydrolase gene cehA found in these strains was driving the hydrolysis of
oxamyl. To date the involvement of carbamate hydrolase genes (cehA, mcd, cahA) in the
biodegradation of carbamates has been verified by in vitro studies with axenic bacterial cultures.
However, their distribution and function in soils exhibiting rapid biodegradation of carbamates is not
yet clear. We studied oxamyl degradation in 16 soils from a potato monoculture area in Greece where
oxamyl is regularly used. Oxamyl showed low persistence (DTso 2.4-26.7 days). q-PCR detected the
cehA and mcd genes in 10 and 3 soils, respectively. The abundance of the cehA gene was positively
correlated with pH, while both cehA abundance and pH were negatively correlated with oxamyl DTso.
Amongst the carbamates used in the study region, oxamyl stimulated the abundance and expression
only of the cehA gene, while carbofuran stimulated the abundance and expression of both genes. The
cehA gene was also detected in pristine soils upon repeated treatments with oxamyl and carbofuran
and only in soils with pH >7.2, where the most rapid degradation of oxamyl was observed. These
results provides novel insights into the maintenance of carbamate hydrolase genes in soils and the
evolution of the cehA gene and have practical implications regarding the agricultural use and
biological efficiency of carbamates which is compromised in soils carrying specific carbamate
hydrolase genes.

Keywords: oxamyl, cehA gene, mcd gene, carbofuran, soil pH, pesticides biodegradation
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Boaxtnploxi] TouiAdTNTO TOV YUSTPIKOV VYPOV TOV YUAUKTOTAPAYOYOV Tpofatwv @plapta

Saoui, N. 1, Tapdaxn, AL, Avteovakog, I'.%, I'ehacaxng, A.1.3 Komvakng, A.* kor Torgung I'.!

Y Tunua Arayeipiong Hepifdirovioc ke ooy Hopwv, Havemotiuio Motprv, Zepépn 2, 30100
Aypivio

2 Aypotixés xar Krnpvorpogixoe Zvvetoupiouoe Avtikie Elddag, 130 xiu. E.O. Aypwiov-Ioavvivov,
30100, Aemevov ArtwAiooxopvaviag

¥ vetitovto Kepviatpixcryv Epsovav, EATO-Ajuntpa, 57001, Oépun, Ocooaloviky

* Tunuo Emotiiunc Zouaic Hopoywync kor Yoaroxaliepyeidwv, Fewmovié Mavemotiuio AOqvav, Iepd.
006¢ 75, 11855, AGnva

Ta unpokactikd eapt@vTal o HeydAo Babpo amd pikpoPlokég KOWOTNTEG Yo TNV TEYT TOV TPOPDV
Kol kot eméktaon ywo Vv enPimon tovg. Ta Paktipla Tov EVIEPOL GLUVIGTOVV VOl ATOTEAEGLATIKO
GUGTNUO UETATPOTNG TNG TPOPNG G MKPOPLOKES TPOTEIVES Kot TTNTIKA Amapd o&éa, emopévac M
GLGYETION TNG GVOTOONG KOl TNG TUKVOTNTOS TV PaKTnplok®v TANBucUdY Tov EVIEPOL KOl TMV
Boroyikdv depyacidv tov Egviotn eivar mpogavig. XNV mopovca HEAETH, ypNolLoToinke 1
teyvoloyla aAAnAodyong véag YeVIAS TPOKEWEVOL Vo YIVEL YOPOKTINPICUOG TNG POoKTNPLOKng
TOIKIAOTNTOG TOV YOOTPIKOD VYPOL TOV YUAUKTOTOPAY®OY®OV Tpofdtov g euAng Ppuldpta, pe
ATMOTEPO OTOYO VO GUGYETIOTEL TO EMIMEDO TNG YOAUKTOMOPOUY®YNG HE TO HWKPOPLOKO TPOPiA TOV
EVIEPOL TOV {OOV QUTAOV. XTNV TOpoUcH UEAETN £Yve QAANAODYION TNG LVIEPUETAPANTIG TEPLOYNG
V3-V4 1t0v 16S rRNA omd 16 delypota mpoPdtov pe ypion ¢ TeXvoroyiag aAAniovyiong
amplicons. Kabe dsiypo DNA evioydOnke ko aAAniovyndnke oe tpelg aveEaptnteg emovarnyelg. H
avdAvon Kot 0 EAEYYOoG TNG MOWOTNTOS TOV OdoUéVeV €yve KUPIOG HE TIG TANTQOPLES
Brominpogopikng QIIME, R xau bioperl. H ta&ovopkn avilvon 1oV amotelecpdtov anokdAvye 0Tt
0 @VAo Bacteroidetes eivar to mAEOV GLYVA GMAVTIOUEVO KOl GTN OCULVEXEW £TOVTOL To QUL
Firmicutes, Proteobacteria kot Fibrobacteres. H ta&ovouikn katavour ¢ Baktnploknig motkiAdtnTog
TOV YOGTPIKOL VYpov TV Tpofdtmv Opilapta Oa mapovciactel avoAVTIKA.

AgEerg khewdua: 16S rRNA, next-generation sequencing, mowiAdtnta
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Rumen bacterial diversity of the Frizarta dairy sheep

Saoui, N. !, Saridaki, A.l, Antonakos, G.2, Gelasakis, A.l.5, Kominakis, A.* and Tsiamis G.
'Department of Environmental and Natural Resources Management, University of Patras, 2 Seferi St,
30100 Agrinio, Greece

Agricultural and Livestock Union of Western Greece, 13rd Km N.R. Agrinio-loannina, 30100,
Lepenou, Greece

3Veterinary Research Institute, ELGO-Demeter, 57001, Thermi, Thessaloniki

*Department of Animal Science and Aquaculture, Agricultural University of Athens, 75 lera Odos,
11855, Athens, Greece

Ruminants are completely dependent on their microbiota for feed digestion and consequently, their
viability. The gut microbiota functions as an effective system for conversion of dietary feed to
microbial proteins and volatile fatty acids. It is therefore tempting to hypothesize a correlation between
the composition and abundance of resident rumen bacterial taxa and the physiological parameters of
the host. In the present study, an amplicon sequencing approach was used in order to characterise the
rumen bacterial diversity of the Frizarta dairy sheep and identify putative links between milk
production and rumen microbiota. Amplicon analysis involved sequencing of the VV3-V4 hypervariable
region of 16S rRNA from sixteen sheep. Each sample was amplified and sequenced in triplicate. Data
quality control and analyses were mostly performed using the QIIME pipeline, R and bioperl scripts.
Taxonomic analysis revealed that Bacteroidetes was the most abundant phylum followed by
Firmicutes, Proteobacteria and Fibrobacteres. Taxonomic distribution of the rumen bacterial diversity
will be presented in detail.

Keywords: 16S rRNA, amplicon sequencing, diversity
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Emntohosis t™g KMPOTIKNG OALOYNG OTNV HOPLOKI] KOl AELTOVPYIKN] TOLKIAOTNTO TOV
TAOYKTIKOV IKPOELVKUPLOTOV ToV Oeppaikod Koirov og meipapo pecokoopmy

Zreoavidov N.., Tevitoapng .1, Koppag A. K.2, Lopez-Bautista J.3, Sommer U.* & Movetéaxa
M.!

YTouéoc Botavikic, Turjua Bioioyiag AITO

2Tusua F'ewmoviag Iy@voloyiac kar Yodrivov Iepifdiiovrog, Hovemotiuio Osooaliog

*Touéag Bioloyikdv Emotqucv, IMavemotiuio e Alounduo.

*GEOMAR Helmholtz-Iverirovro Qredviac Epevvag, Christian Albrechts ITavemotiuo Kighov
astefanid@bio.auth.gr

E&etdotnrov o1 emmtdoelg e avénong g Beppokpaciog oe cLUVOLAGUO UE TNV VEOUEIDOT NG
aAaTOTNTOS oTN POTOKIAOTNTA TV BOAACCIOV TANYKTIKAOV HKPOELKOPLVMOTAOV UE TEPOLLL
pecokdoumv avorytod yopov. H Prokowvdmrta tov TAAYKTIKOV HKPOELKAPLOTAOV TPonAbe pe
detypatoAnyio vepod amd 10 Ogpuaikd Koimo. Me pikpookomikny ovaivon eEETACTNKAV Ol
EMMTMOOES 6TNV PLOTOIKIAOTNTA TOV PLTOTAAYKTOD Kot pe mupoariniovyton (illumina sequensing)
tov 18S rRNA yovidiov otnv PromokilotnTa 100 GLVOAOL TV HIKPogLKOPLOTOY. H gvepydtnta
getdotnie pe Topooriniovyion tov 18S rRNA. Me v avénon g Beppokpaciog o aplBpdc eldmv
TOL QLTOTAAYKTOU petddnke amd 30 oe 26 ko peydAa didropo (Rhizosolenia pungens, Guinardia
delicatula) dev aviyvevnkav petd v Beppokpoociokn kortoamévnon. H Bropdla tov @utomiayktod
napéucive oxedov otobepr (pneddnke omd 2.6 mg Lt oe 2.3 mg L?1). O opiOudc tov poplakdv
QLAOTUTIOV TOV QLTOTANYKTOV pewmOnke emiong amd 221 oe 111 kai n gvepydtnto. Tovg Ppébnke
HEpEVN HETA TV Beppokpactokt] Katamdvnon. Avtifeta, avénon kataypdenke otov apliud tomv
HOPLOK®V PLAOTOTI®V TV Ttapacitov (amd 17 o€ 36 ) kot Tov puknTev-omotkodountav (24 o 29)
KaOdC Kot NG EVEPYOTNTO TOVC. Me TIg 0AAAYES GTIV AAUTOTNTA KATAYPAPNKE Kol TAAL peimon g
BlomotkiAdTNTOG TOV PLTOTACYKTOD. XLTOVG UEGOKOGUOVG OTOL 1 oATOTNTO dlatnpridnke o pe
avTV Tov TEPPAALOVTOG Kataypdonke o vynAdTePog aplBuog €8V, PLAOTOITOV Kot Bropdlog
QUTOTAQYKTOD, &V O YOUNAOTEPOG OplOudc ed®mv, QLAOTOTOV kot Plopdlog ELTOTANYKTOV
KATOYPAENKOY GTOVC UEGOKOGHOVG UE TNV HEWWUEVN aAatotnTa. O GuvOLooUOS BEpLOKPAGIOKTG
KOTOTOVNONG KOl UEWWHEVNG OAaTOTNTOG 00MYNoE oty YounAotepn Promowiiotnta kot Propdla
(QULTOTAXYKTOV.
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Warming and salinity change effects on plankton microeukaryotes molecular and functional
diversity of Thermaikos Gulf in a mesocosm experiment

Stefanidou N.!, Genitsaris S.!, Kormas A. K.?, Lopez-Bautista J.5, Sommer U.* & Moustaka-
Gouni M.!

'Department of Botany, School of Biology A.U.Th

Department of Icthyology and Aquatic Sciences, University of Thessaly

$Department of Biological Sciences, The University of Alabama

*‘GEOMAR Helmholtz Centre for Ocean Research, Christian Albrechts University at Kiel
astefanid@bio.auth.gr

Outdoor mesocosms were used to study the effects of global warming combined with high/low salinity
on a natural plankton microeukaryotes community from Thermaikos Gulf. Phytoplankton was
analyzed microscopically and the whole mikroeukaryotes community was analyzed with molecular
tools (Next Genereration Sequensing of 18S rRNA gene). 18S rRNA sequencing was used to examine
the relative activity of mikroeukaryotes. Phytoplankton species decreased from 30 to 26 with
warming, and large diatoms (Rhizosolenia pungens, Guinardia delicatula) were not detected after the
heat shock. Phytoplankton biomass remained almost unchanged (decreased from 2.6 to 2.3 mg L™?).
Phytoplankton molecular phylotypes decreased from 221 to 111 and their relative activity was reduced
also. In contrast, parasite related phylotypes (from 17 to 36), decomposers/fungi related phylotypes
(from 24 to 29) and their relative activity all increased after the heat shock. Salinity changes resulted
also in phytoplankton biodiversity loss. Among the treatments, the ones with ambient salinity were
found to exhibit the highest number of phytoplankton species and phylotypes and the highest
phytoplankton biomass. On the other hand, the lowest number of species and phylotypes and the
lowest phytoplankton biomass were recorded in low salinity mesocosms. The combination of warming
and decreased salinity resulted in the lowest phytoplankton biodiversity and biomass.
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Mehétn ™G emidpaong TS oOENong TG Ogppokpocicg TOV VOATOV OTNV GVOTVON TOV
ETEPOTPOPOV PAKTNPLOTAAYKTOD

Toine B.:, Matcivyko X.X.1, Kapoyiavvny ‘H.!
YTusuo Biodoyikdrv Epapuoyrv koa Teyvodoyiorv, Iavemotiuio Ioavwivov, 451 10, Iodvwiva

H maykdopo avénon g Beppokpaciog tov vodtmv anotedel éva peillov mepfoarioviikd mpofinua
NG GLYYPOVNG EMOYNG UE TOAAEC EMTTMOELS GTO, OIKOGVGTHATA KO TOLG VOPOPLovg opyaviopovg. Ot
TPOKOPLMTIKOL  OPYOVIGUOL  OMOTEAODY  ONUOVTIKO TOC00TO TNG PlOTIKNG OLVIGCTOOHS TV
0IKOGLOTNHAT®V owTdV. [t Tov Adyo awtd, mbavég emdpdoeic g avénong g Bepuokpociog Tov
VOUTOV 0 aVTOVG O £YEl EVOEYOUEVMG OMUOAVTIKEG EMUTTMGES GE OAOKANPO TO Otkoocvotnua. H
Tapovoo epyoacion £yel 0TOXO Vo UEAETAGEL TNV emidpoon tng ovénong e Beppoxpaciog oTto
petafoiiopd  (avamvor) tov  grepdTpoPov  Paktnplomiayktov. T 10 okomd  awto,
TPAYULOTOTOONKAY TEPAUATO GE IUKPOKOGLOVS KATA TO 0010l TO PAKTNPLOTAQYKTO amd 600 Apvaio
OlKOGLOTHLOTO, ETMACTNKE o€ IN Situ Oeppokpacio kot og Beppokpacio peyordtepn kotd 2°C, yio, pio
nepiodo dvo gPdopddov mepimov. Ot detypotoAnyieg mpaypotomomdnkoy otnv euTpoen Aduvn
HopPotida Kot otny YopnAodv avlporoyevedv mécemv Apvn Znpov v mepiodo lovvioc-lovitog 2016
omote M Bepuokpocio koudvinke omd 21,7°C éog 27.9°C. H pétpnon g GLYKEVIPWOONG TOV
SroAvpévou 0&uyovov 6Tovg WKPOKOoUOVS £yve cvpemvo pe v uébodo Winkler. H peyoidtepn
peimon Tov dAvpévon o&uydvouv mapatnpnOnke otig evTpopeg cuvOnkeg g Alpvng HopPotidoc,
OOV 1M GLYKEVIP®OT TOL OYeOOV UNOEVIOTNKE HETA TNV emdoon 0o eBdouddnv otV LYNAR
Oepuokpaocia. Ta amoteléouarta deiyvouv 6T N avénon g Beppokpaciog pmopel vo odnynoel oe
avoéikég ovvinkeg. Ot emmT®GES ©OTOCO e£0pTdVIOL amd TNV  TPOPIKN KATACTOGT TOL
O1KOGVGTILOITOG.

AéEarig kAewdld: Boaxtnploxn ovamvor, Aluvoio. OKOCLGTAUOTO, VIEPOEPUAVOT), EVTPOPIGHOG,
uébodog Winkler.
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The effect of lake water temperature rise on heterotrophic bacterioplankton respiration

Tolis V1., Matsingo H.S.%, Karayanni H.
!Dept. of Biological Applications and Technology, University of loannina, 45 110 loannina, Greece

The global warming in aquatic ecosystems is a major environmental threat. Heterotrophic
prokaryoplankton represents a significant component of these ecosystems. So, any disturbance of their
communities due to a temperature increase may influence ecosystem’s functioning. The aim of this
study is to investigate the effect of temperature increase on heterotrophic bacterioplankton respiration.
For this, heterotrophic bacteria were incubated at in situ temperature and at temperature increased by
2, during microcosm experiments performed at the laboratory. Sampling was performed at the
eutrophic Pamvotis Lake and at the low human impacted Lake Ziros in June-July 2016, when
temperature ranged between 21.7°C and 27.9°C. The concentration of dissolved oxygen was measured
using spectrophotometric Winkler method. The higher decrease of dissolved oxygen was measured at
Pamvotis Lake eutrophic conditions, where negligible values were recorded after two weeks. Overall,
the results show that rising temperatures my lead to anoxic conditions. However, the effect of
temperature increase seems to depend on the trophic status of the ecosystem.

Keywords: Bacterial respiration, aquatic ecosystems, global warming, eutrophication, Winkler
method.
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Mop@oroyikég Kol pLopLaKOg YapaKTNPIGRes e18@V Tov Yévoug Tricholomopsis (Basidiomycota,
Agaricales) otnv EALGoa

Tpwvrtaeviiov M., Toppn L., Hoppoxéing A., I'kévov-Zaykov Z.
EOviko wor Komooiotpioxo I[lavemotiuio AOyvav, Tunuo Bioloyias, Tousas Oikoloyiog Kou
Ta&vouuxng, Havemotyuiodmoln 157 84, AOnva, EALddo.

To yévog Tricholomopsis Singer (Basidiomycota, Agaricales) avimpoocwnevetor ot Evponn ond
piKpo aptfuod ewdmv. Zn PifAloypagio vIAPYOVY SIUPOPETIKES ATOWEIS GYETIKG, Le TO TANBOG KoL TNV
TAVTOTNTO TOV EVPOTATKOV EWMV TOV YEVOLS. LOUQmVA Le TpOdcpates LeAETeS, moL Pacilovtol 160
G€ LOPPOAOYIKA 000 Kot 6€ poplakd dedopéva, oty Evpdnn €yet texunpimbel n vmoapén névie €100V,
tov Tricholomopsis rutilans, T. decora, T. flammula, T. osiliensis kot T. pteridicola (Holec & Kolarik
2011, 2012, Olariaga et al. 2015). Ta €ion T. rutilans kot T. decora givat kowvd otnv Evpdnn, evod ta,
T. flammula «ou T. osiliensis Oswpovvtar omavio Kot avagépovtat amd pkpd apldpd cviroyov. To T.
osiliensis apyikd meprypdonke wg véo yio. v emotun €idog (Vauras 2009), petayevéotepeg HeAETeg
£dg1&av opmc 0Tt Tawtiletar pe évo €idog mov amavtdrtal otn B. Apepikn, to T. sulphureoides. To T.
pteridicola amotelei véo yio v emoTHUN €i00¢ Kot TEPLyphonke mpoceata amd v Iomavia kot ™
T'oliio (Olariaga et al. 2015). Zkomdg g mapodoog perétng eivor va diepevvndei n mowiddtnta Tov
vévoug Tricholomopsis oty EALGSa. Kotd tn Sidpkelo tng epyaciog peremOnkov detypoto mov
cLAAEYONKav v mepiodo 2012-2015 amd 1pelg dwpopetikovg EBvikovg Apuvpovs g EAAGdag
(EBvikog Apopdc Aivov, Oitng, [apvacscon), Kabng kot omoénpopéva delyLoTo TPOGOoPIGUEVO GTO
vévog avtd kot kotatebeéva otn Mukntodnkn ATHUM tov tuquotog Bioloyiag tov EKIIA. Ta
dedopéva amd TN LOPPOAOYIKN LEAETY] GUVEKTIUAONKOV LE TO, OTOTEAECUATO TNG LOPLOKNG OVAAVGNG
g aAiniovyiog g ITS meproyng tov IDNA. Ta detypota mov peietiOnkay Ppébnie 611 avikovv oe
tpia €101, oto kowd T. rutilans kot oto Oswpodpevo g ondvia otnv Evponn T. flammula ko T.
osiliensis. A&iCel va onpeiwdel mog to T. osiliensis avagépetat yio Tpdn Qopd and v EALGda, evd
O€ QT TN HEAETN TEKUNPIOVETOL Y10 TPAOTH Opa 1 Topovsio tov T. flammula otov EALGSIKO ydpo.

H épevva ypnuatodombnke ev péper amd v Ilpdén pe titho «lIpootacio kol dwwthpnon g
Buomouwahotrag tov EBvikod Apvpod Atvov» oto mhoicio tov EJI. “IIEPIBAAAON KAI
AEIDPOPOZ ANAIITYEH” 2007-2013 - A&ovag Ilpotepadtmrag 9: «llpoctacio Puvoikod
[eppdArovrog kot BlomowiAdtntogy kabwng kot amd tov Popéa Alayeipiong EOvikod Apvuov Oitng
OT0 TAOIGLOL TOV YPNUOTOSOTIKOV TTpoypdupatog Tov Ilpdovov Tapeiov «Dvowod [epipdirov 2013
(A&ovag [Ipotepardotntog 1 «ZtpiEn @opéwv Awayeipiong [pootatevousvov teploymv 2013»).
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Morphological and molecular characterization of Tricholomopsis species (Basidiomycota,
Agaricales) in Greece

Triantafyllou M., Pyrri I., Parmakelis A., Gonou-Zagou Z.
National and Kapodistrian University of Athens, Department of Biology, Section of Ecology and
Systematics, Panepistimiopoli GR-157 84, Athens, Greece

The genus Tricholomopsis is represented in Europe by a small number of species. In the literature
there are contradictory opinions about the number and the identity of the species. Recent studies that
combine both traditional morphological and molecular methods have confirmed the presence of five
species in Europe, namely Tricholomopsis rutilans, T. decora, T. flammula, T. osiliensis and T.
pteridicola (Holec & Kolarik 2011, 2012, Olariaga et al. 2015). T. rutilans and T. decora are
characterized as common species in Europe, whereas T. flammula and T. osiliensis are considered rare
with very few references. T. osiliensis was recently described as a new species (Vauras 2009), but
further studies showed that it is conspecific with the N. America species T. sulphureoides. T.
pteridicola is a recently described new species known from collections from Spain and France
(Olariaga et al. 2015). The aim of this study is to investigate the diversity of the genus Tricholomopsis
in Greece. The studied material included both specimens newly collected during the period 2012-2015
from three different Nationals Parks of Greece and also dried specimens that were deposited at the
ATHUM Mycetotheca of the University of Athens. Morphological and molecular analysis of the
studied material revealed the presence of three species in Greece, the common T. rutilans and the rare
in Europe T. flammula and T. osiliensis. T. osiliensis is newly reported from Greece. Additionally, the
presence of T. flammula in Greece is documented in this study for the first time.
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Xpovikéc kKo yopKéEG koTavopis Tov Baktypiov ko tov lov 6g o wopdktio teployy wov
VIOKETOL 6€ £vToveg avOpomoyeveic méoels (Lapmvikog Koimog, Avyaio ITérayoc)

Tpuovroeuiridng A.2, Tavvekovpov A.L, Kapayiavvn H.?
LEMnvié Kévipo Oalacoiav Epsovadv, 46)iu AOnvav Zovviov, Avéfoocos 19013 Abiva, EALdda.
2Tuiuo Broloyixav Epapuoydv ko Teyvoloyidv, Havemotiuio loavvivawy, 45110 lwévviva, EALdda.

Ta etepoTpoea Paxthipla dtadpapatilovy GNUOVTIKO POLO GTNV OVOKVKAMGT) TNG OPYOVIKNG VANG Kol
TOV OPENTIKOV OVGLDV GTO TAAYKTIKG TPOPIKE TAEYLOTO Kol TOIKIAAOLY GMUOVTIKG ovAAoyo pe TNV
ePPaAlovTiKn TpoPIKn Katdotaon. Amotelodv Tnv KOpa deEapevr| EEVIGTMV Yo TOVG 100G, Ot omoiot
gumAékovtal dSuvopkd otig pukpoflakég dwadikacieg. H ukn apbovia mapovsialel Otk cvoyétion
LE TOV EVTPOPIGUO Kol TAPAAANAQ 1 SLOKOUAVOT] T®V TUKVOTHTOV T®V KVTTAPOV-EEVIOTOV OTOTEAEL
éva TapayovTo-KAELWL ylo TV KOTavONGT TV TPOTLTI®V KATAVOLUNG TV 1DV.

H meproyr| peléng, otov Lopwvikod KOATo, Tapovctdletl evolopépov Kabmg prho&evel o fropmnyovikn
mepoy kot v Movdada Emefepyaciog Avpdtov g moAng. [paypotomomOnke emoyikn
derypatoAnyia, katd unkog evog a&ova teccdpov otabuadv and tov Ecwtepikd npog tov EEmtepiko
KOATO. XTOY0G TNG UEAETNG NTOV VO TPOGOOPIGTEL 1 EXOYIKY] SUVOHIKT] TNG TOPAYDYIKOTNTAG KOl TNG
Bropdloc TV TPoKapLOTOV, KM KOl TOV KOV COUOTIOMY KOl 0 GUGYETICUOC OVTOV UE HETUPBOAEC
OTIG PLGIKOYNUKEG TOPUUETPOVC.

Ye CLUEOVIOL HE TIG LYNAOTEPES GLYKEVIPAGELS OPenTIKdOV OAATOV Kol YAOPOPVAANG-O. GTOV
Eowtepikd kOAmo, n Poaktnploky mapayoyn kot agdovio frav vymidtepeg (§og 151 ngClth? wan
1,2x10% wotrapa mlt). Ztov EEwotepikd kOAmo 1 Paktnploxny cvykévipoon ftov  otadepd
younAotepn, pe eaipeon 1o otadud g Movadag Enelepyosiog Avudrov (1,02x10° kdtropa ml?t
TEAOG XEWMVA-GvolEn) mhavd Adym tov avénuévov giepodv Stalvpévov opyovikov dvBpoka. Ot
péoec oroxkAnpouévee TéG Paktmplokng Propdloc Rrov mavio uikpotepeg amd TN Plropdlo Tov
QLTOTAQYKTOV 6TOV Ecmtepikd KOATO, Evid 6TOVG AAAOVG oTalfuovg 1 avoioyia ftay kKovid oto 1. H
ukn agBovia etye cuvexdg v péylotn Ty otov Ecotepikd koAmo (og kar 20,5%10° kdttapa mil)
pe younAn emoywkn petafintomra. Ouoimg, n avoroyia lov/Baxmpiov avédei&e v apOuntiky
VIEPOYN TOV 1OV EVavTlL TOV PoKTnpiov, VTOJEIKVOOVTIS TNV €l6pony aAAdybovev 1V f/kal v
omoapén v mov oyetifovral pe o uToTAaykTOV. Amd Tov Ecwtepikd mpog tov EEmtepikd koOATO,
mapoTnpnnke éva mpdtumo peimong g ukng apboviag (eEaipeon Aekéuppiog).

H obvleon tov Poakmplokdv KOWOTHTOV HEAETNONKE, GE YWPIK Kol YPOVIKA KAiLoKO,
ypnoonowwvrag Tag IMupoaiiniovyion g mepoyng V1-V3 tov yovidiov 16S rRNA. Ot
aAAniovyieg Ba vroPinbovv ot emeepyacio kKot Ba opadomomBoiv oe Asgitovpyiés Tavopikég
Oudoeg, mpokewévov va depeuvndel av ot faktnplokéc kowotnteg O emdeiovy o emoyikn Tdon
001 YOOLEVT] OO QUOIKEG TIEGEIC N GAAEG TOPUUETPOVS EVOEIKTIKEG TNG POTAVONG KOL OV Ol
Swkvpdvoelg g ukng apboviag cvoyetilovial Le CLYKEKPIUEVES POKTNPLOKES OUADECS.

A&EaIg KAEWOW: TAOYKTIKO TPOOIKO TAEYUQ, €TEPOTPOPA PaKTpla, UKG COUOTIOWN, ZopmViKOg
KOATTOG
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Temporal and spatial patterns of Bacterio-and-Virioplankton in a coastal area subjected to
intense human pressures (Saronikos Gulf, Aegean Sea)

Triantafyllidis A.>?, Giannakourou A.}, Karayanni H.?2

'Hellenic Centre for Marine Research, 46km Athinon Souniou, Anavissos 19013 Athens, Greece.
2Department of Biological Applications and Technology, University of loannina, 45110 loannina,
Greece.

Heterotrophic bacteria play a key role in cycling of organic matter and nutrients in planktonic food
webs, varying considerably depending on the environmental trophic status. They form the major host
reservoir for viruses which are dynamic members in microbial processes. Viral abundance might rise
with increasing eutrophication and the variation of host cell densities is a key factor for the
understanding of virus distribution patterns.

The study area, Saronikos gulf, is of particular interest since it hosts an industrial site and the Waste
Water Treatment Plant of the city. Sampling was conducted seasonally, along a transect of four
stations from the inner to the outer gulf. The aim was to determine seasonal dynamics of productivity
and biomass stocks of the prokaryotes, as well as the virus like particles and to relate these to
variations in the physicochemical parameters.

In agreement with the higher nutrient and chlorophyll-a concentration at the inner gulf, bacterial
production and abundance were higher (up to 151ngCl*h?* and 1.2x10° cells ml). Towards the outer
gulf bacterial concentration was lower, and only during late winter and spring, in the WWTP station
values were as high as 1.02x10° cells ml%, probably due to increased DOC input. Water-column
integrated bacterial biomass was always lower than phytoplankton biomass at the inner station, while
at the other stations the ratio was near 1. Viral abundance constantly peaked at the inner station (up to
20.5x10° cells ml) while seasonal variability was low. Similarly the virus-to-bacterium ratio
demonstrated the numerical predominance of viruses over bacteria. This suggests allochthonous inputs
and/or the existence of phytoplankton associated viruses. Except in December, a decreasing viral
abundance pattern was observed towards the outer gulf.

The composition of bacterial communities was studied, along the spatial and temporal scale, using Tag
pyrosequencing of the V1-V3 region of the 16S rRNA gene. The resulting sequences will be processed
and clustered in Operational Taxonomic Units (OTUS) in order to investigate if bacterial communities
showed a typical seasonal trend driven by natural forcing or other parameters indicative of pollution
and if virus abundance was associated with specific bacterial groups.

Keywords: planktonic food web, heterotrophic bacteria, virus-like-particles, Saronikos Gulf
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Mehétn TV agpopeTaepopevev pukintov otny EOvikny Bipriiodnkn g EALadog

Tpwrvia E., ITvppn 1., Kowavaxkn-I'kéton E.
EOviko xa Kamodiotpioxo Iovemotiuio AOnvov, Tunquo Bioloyios, Touéas Oixoloyias &
Toévouuxng

H mopovcio tov pokntov oto ecotepkd mepidiiov PifAiobnkdv kot apyelov €xer 1diaitepn
TPOKTIKY onuacio 6e60UEVOL OTL 01 POKNTEG AmoTEAOVY GLVNOELG TTapdyoviee froeBopdc Yo Pifiia
KOl TOAMTIOTIKG TEKUNPLOL XTNV TpoDGo LEAETT] TOPOVGIALOVTOL T UTOTEAECLOTH EPEVVAG GYETIKA
LE TNV TOIOTIKN] KOl TOGOTIKY OOKVUOVGT] TOV OEPOULETAPEPOUEVOV HVKNTOV otnv  EBvikn
Bipriobnkn g EAAGdog, ™ ypovikn mepiodo and tov NoéuPpio 2014 éwg tov lovio 2015. O
detypatoAnyiec ehaupavay yopo ove OekamevOnuepo, HE POPNTO OYKOUETPIKO OELYHOTOANTTN
Burkard yiwa tpupria pe Opentikd vrootpopo Malt Agar. AkorovBovoe endaom tov TpuPriov og 25°
C emi 2-4 efdopddec. T v KoToypaen tng Beprokpaciog kol g vypaciog oe ke Béom,
ypnoonomdnke ynewoko Beppovypdpetpo (Velleman). H pedétn ko mapaxorobOnon agopd oe 21
6éoelg oe avayvootpla, xOpovs PipAoctaciov, YO®POLS EVANENG YEPOYPAP®V, €PNUEPId®V,
gPYOOTNPOL GLVINPNONG, Ypapeia, K.a. [a oOykplon elapPdvovto detypota Kot and 10 eE®TEPIKO
nepPaAlov. AvokthOnkov 24 yéviy LOKNTOV 6T0 €6mTEPIKO Kot 18 yévn oto e€wtepcd mepipditov
evd ot {duec, Bacidropvknteg, Sphaeropsidales kor NSF (Non Sporulating Fungi) kataypaenkav mg
ouddec. Emkpatéotepa nrav to yévn Cladosporium, Penicillium, Aspergillus, Alternaria pe
SLoQOPETIKN avaroyia 6T0 EcMTEPIKO Kot eEMTEPIKO TEPIPiALov. H moGOTIKN KOTavoU TOV LUK TOV
TOPOVGINoE OLOKVUAVOELG TTOL oyeTilovtal pe To ¥povo kot kupimg pe tn Béon derypotoinyiog. To
GUVOMKO LDKNTIOKO (OPTIO OTO €0MTEPIKO TEPPAAAOV NTAV OPKETO HKPOTEPO GE GYEON UE TO
e&wtepko, evd to yévog Aspergillus, ot {dueg kot ta NSF gupdvicav peyaddtepn cuykévipoon og
E0MTEPIKOVG  YOPOVS. AVENUEVEC GLYKEVIPMGEL; ONOPIOY O  OPIGUEVO,  HIKPOTEPIPAAAOVTO
oyetilovial pe o S1bEcIUa VTOGTPMUATA, THY avOPOTIVN dpacTNPIOTNTA, TOV KAUATIOUO KOl TIC
avéopelmoelg ¢ vypaciog kot Oeppokpociog,. H mapovsio yevodv oOmmg too Chaetomium,
Stachybotrys, Trichoderma deiyvovv v Omapén €oMTEPIKOY TNYOV TOPOYOYNS KOl S10GTOPAS
onopiwv.

H mapaxoiovOnom g mopousiog Tov 0ePOUETOPEPOLUEVOY HUKNT®MV GTO E0MTEPIKO TEPPAALOV TNg
EBvikrig BipAobnkng oe cvvdvaopd pe v ektipnon tov mpoPfinudtov Proebopds, umopel va
oupuPdrel ot uebBOdIKN KoL GTOXEVWUEVT] TPOANTTIKN cLVTAPNON TOV PBPAM®V Kot TOL TOAVTIUOV
OPYEKOD VAIKOD. XUVETMG Oa O1EVKOAVVEL TO GYESWHCUO HOG OMOTEAECUOTIKNG OTPATYIKNG
Suyelpong Kot ST pNong TOV TOATIGTIKAV TEKUNPLoV.

AEEEIG KAEWOWA : AEPOUETOPEPOUEVOL LOKNTES, TOLOTNTO EGMTEPTIKOD 0EPT, TOAITIGTIKY KANPOVOLLA
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A study of airborne fungi in the National Library of Greece

Tripyla E., Pyrri I., Kapsanaki-Gotsi E.
National and Kapodistrian University of Athens, Department of Biology, Section of Ecology and
Systematics

The fungal occurrence in the interior of libraries and archives is an issue of practical importance, since
the fungi are common biodeteriogens for books and other items of cultural property. The results of a
study on the qualitative and quantitative fluctuation of airborne fungi in the National Library of
Greece, during the period November 2014 to July 2015, are presented. The air samplings were
performed fortnightly, with a portable volumetric Burkard sampler for agar plates with Malta Agar as
a nutrient medium. The plates were incubated at 25° C for 2-4 weeks. A digital thermohygrometer
(Velleman) was used for recording temperature and humidity in each sampling site. The study and
monitoring includes 21 sites in reading rooms, book storage rooms, manuscript repositories,
newspaper archives, restoration laboratories, offices etc. Samples from the outdoor air were also
studied for comparison. In total, 24 genera of fungi were recovered indoors and 18 genera outdoors, in
addition to yeasts, Basidiomycota, Sphaeropsidales and NSF (Non Sporulating Fungi) which were
recorded as groups. The prevalent genera Cladosporium, Penicillium, Aspergillus and Alternaria were
found in different ratios indoors and outdoors. The quantitative distribution of fungal spores is
dependent on the time and mainly the site of air sampling. The total fungal load was much lower
indoors than outdoors, whereas the genus Aspergillus, the yeasts and the NSF were higher in the
indoor air. Increased spore concentrations in certain microenvironments are related to the available
substrates, human activity, air-conditioning and fluctuations in humidity and temperature. The
occurrence of the genera Chaetomium, Stachybotrys, Trichoderma indicates the presence of indoor
sources for spore production and dissemination.

The monitoring of the airborne fungi in the indoor environment of the National Library in connection
with the assessment of biodeterioration issues, may contribute to a specific and targeted preventive
preservation of books and valuable archive material. As a result, it will facilitate the design of a
stategic plan for the management and conservation of cultural heritage.

Keywords : airborne fungi, indoor air quality (IAQ), cultural heritage
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Xpovikég OLOKVPAVEELS KOl KAUORATOON TS YA®PoeUAANG a ot Aipvy HopfoTide (Iodvviva)

Tobélo X. & Kapayravvn 'H.
Tunuo. Biodoyikarv Epopuoyav kor Teyvoloyiwv, Havemothuio loovvivav, 45110 lwavvive, EALdda

Xy gpyacia avt peretnOnkov punviaieg petafoirés g yAopo@OAing a oty Apvn Hoppfdtda pe
derypatoAnyiec mov denydnoav peta&hd Avyovotov 2016 kor lavovapiov 2017. Tavtoyxpova, to
delypata mov cuAAEYONKav vrofAndnkav oe KAOoHATOON TPOKEWEVOL Vo, Bpebel n Katavoun Tng
YAOPOPVUAANG OTIC SLUPOPETIKES TAEELG PEYEDOLG TOoL PuTOoTANYKTOV (MikpopuTtomAaykto: 20-180um,
Navogputomhaykto: 2-20um kot [Tuwoguromhayktd: 0,2-2pm). H pétpnon g ovykévipwong g
YAOPOPUAANG o £YIVE LE POTOUETPNOT UETA omd ekyOAlon o€ didAvpa aketdvng 90%. Tnv Bepvy
nepiodo (AVYOLGTO) EUPAVIOTNKE 1 UEYOADTEPT CLYKEVTIP®ON YA®PopLAANG (314,1ug/L) 1 onoia
otadlokd pewwbnke péypt tov Agképfpro (36,6pg/L) kot avénbnke Eava tov lavovdplo (57,5pug/L). H
Khoopdtwon G YA®POEUAANG o £€deiEe pmviaieg dwakvpdvoelg pe 1o KAdopo 20-180pum
(piKpo@LTOTAMYKTO) VO EMKpATEL TOLG PRveg Avyovoto, OktodPpilo kot NoéuPplo kot to KAdopa 2-
20pm (vavogutomhayktd) tovg pnveg ZemtépPpro, AeképuPpro kot lavovdpro. To kidopa 0,2-2pm
(muoputonAayktd) mapovoiace péyiota Tov OKTOPRPO 0AAG OVIUTPOCHOTELE TAVTO KPOTEPO
TOGOGTO TNG OAMKNG YA®POPOAANG oe oyéon ue ta GAha dvo KAdopoata. H avénon g oAkng
GUYKEVTIPMONG NG YAWPOQEUAANG o petald AeskeuPpiov ko lavovapiov ogeidetar e avénon tov
outomAaykToy <20pm. Ot pnviaieg SoKLHAVOELS TOGO TNG OAIKNG YA®POEVUAANG o OGO Kol TmV
SLOPOPETIKAOYV KAAGUATOV 0TNG EXNPEALOLY TNV POT TNG VANG KOl TNG EVEPYELNG KO KATH GUVETELD TN
Aertovpyio, Tov otkoovoTAeTog ¢ Alpuvng HouPotdoac. H mepattépm pelétn Tovg Kol GLGYETION
ToVG pe GAAeS ProTikég Kot aloTikég TapaptéTpoug eivat 10104TEPA GTUOVTIKT].

AéEarc-kherona: Khooudrtoon, oappatida, putoriayktd, YAopo@OAAT o, XPOVIKH S1oKOLOVOT)
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Temporal fluctuations and size fractionation of chlorophyll a in Lake Pamvotis (loannina)

Tsola S. & Karayanni H.
Department of Biological Applications and Technology, University of loannina, 45110 loannina,
Greece

In this study, monthly variations of chlorophyll a in Lake Pamvotis were studied between August 2016
and January 2017. In parallel, the samples were fractionated in order to find the distribution of
chlorophyll a in the different size classes of phytoplankton (Microphytoplankton: 20-180um,
Nanophytoplankton: 2-20um and Picophytoplankton: 0.2-2um). The concentration of chlorophyll was
measured photometrically after extraction with 90% acetone solution. In summer (August) chlorophyll
a showed the highest concentration (314.1ug/L) which gradually decreased until December (36.6ug/L)
but increased again in January (57.5ug/L). Fractionated chlorophyll a presented monthly variations
with the 20-180um fraction (microphytoplankton) prevailing in August, October and November and
the 2-20um fraction (nanophytoplankton) prevailing in September, December and January. The 0.2-
2um fraction (picophytoplankton) showed maximum in October but contributed less than nano- or
microphytoplankton to total chlorophyll a. The increase of the total chlorophyll a concentration
between December and January was due to an increase of phytoplankton <20um. Since chlorophyll a
concentration may affect energy and matter flow in the ecosystems further studies are needed to
investigate the factors that shape its variations.

Keywords: Chlorophyll a, Lake Pamvotis, phytoplankton, size fractionation, temporal variation
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Egappoyéc pmkpogukdv/kvavopaktnpiov yw v eneepyacioa  aypoTo-Propnyovik®@v
aTOPANTOV KUl TNV TOPAYOYH Brokavsipmv

Toolyd O.N.!, Tekephiekomovrov A.I.L, Akparog X.X.}, Movetaka M.%, Ayyeiig I3, Bayevég
A.B.*?

YTunua Mayeipione Hepiféliovioc & Pvoikarv Hopwv, Havemotiuio Hotpdv, I'. Sepépy 2, 30100,
Aypivio, EAAGda

2Tuiua Bioroyiog, Apiototéieio Hovemoriuio Osooalovikns, 54124 Osooaloviky, El\ddo

3Tunuo Bioloyiag, Havemotiuio Iazpdv, 26504 Hétpa, Ellddo

Tunua Xnuixov Myyovikeov, Havemotiuio Hotpov, 26504 Iapa, EXLéda

*Iveritobro Emotnuav Xnuixie Myyoviic/Topvua Texvoioyiac koa Epevvag, 26504 ITdzpo

O topéag TG Topay®mYNG KOl LETOTOINGNG AyPOTIKAOV TPOIOVI®MV 0dNYEl OTO GYNUOTIGHO CTLLOVTIKOV
TOGOTNTMOV VYPAOV ATOPANTOV VYNAOD OPYOVIKOD KAl ovOPYavoL GOPTion. Xe GuvOLOCUO LE TN HIKPY
SUVOIKOTNTO KoL TN MEYOAN Sl00Topd TOV HOVAS®V auT®V 1 €neiepyacio T@V AmOPAATOV aVT®OV
kabiotaton Waitepa TpofAnpaTin.

H ypnon mwkpogpukov ko Poktnpiov yio v enelepyasio kot agomoinon twv &v A0y
amoPAnTOV Bo pmopovoe vo 0MOEL OVLGLOCTIKEG AVCELS, €ELMNPETMVTOG O1TTO OKOTO: UElmoT TOV
GUYKEVIPMGEMYV TMOV OPYOVIKOV Kol avOpYovmv pOT®V Kol Tapoy®yn ¥pnoung fropdalag, n omoio Oa
puropovce pmopel va ypnoiponombel yio tapaymyn fokovcipoy.

Ta pkpo@ukn Kot KvovoBaktiplo €ival OTooLVOETIKOL UIKPOOPYAVIGUOL, (OGTOCO OPKETA
€ion avamtdooovtal EOTPoPa, 0aEOTOIDVTIOS G TNYN EVEPYELNS Kot GvOpaxke omd O1dpopeg
opyavikég ovaieg. KOplog o10)0g g épevvoc nNrav vo eEetactel 1 kavotTnTa PEOTPOO®Y, UIKTOV
KOAMEPYEIDV KVOVOBAKTNPIOV/ LIKPOPVK®Y VO GTOUOKPUVOLY LITO U 0oTTIKEG GLVONKES OpyavIKAL
KOl OVOPYOVO GLUGTATIKA amtd O1apopa VYPd amdPfinto, Kabdg Kol 1 IKOVOTNTE TOLS VO TOPAYOLY
Blokavcipa.

Yuykekplpéva, depsuvinke 1 kavotto Tov  pikpo@ovkovg Choricystis sp. yio v
ene€epyacio amofAntov tvpokoueiov kabng kot Tov kKvavoPfaktnpiov Leptolyngbya sp. o€ consortia
e 10 EGTPOPO/paydTpo@o ypvooevkog Ochromonas sp. (oe pkpd oplbpd KLTTAPOV) Yoo TNV
eneéepyacio amoPATOV owonoleiov, otapidonotiag, HiEn amofAntov otvomoleion Kol oTAPOOTOUNG
kafdg wor tvpoxopeiov. Ilpoxeévov vo mpocsdiopiotovv ot pvBupol apopoimong Opentikdv
GLOTATIKAOV Kol TopaymyNS Propndlog Kabmdg Kot Ta HEYIGTO TOGOGTA Topay®YNE eAaiov Elafav ydpa
TEPAUATO GE POTOPLOAVTIOPACTHPEG AMPOVUEVNS OVATTVUENG EpYaoTNPlOKnG KATpakag (evudpeia),
Vo SloAeimovoa Asttovpyio KAt and aepdfieg cuvONKEG Pe SIUPOPETIKES OPYIKEG GUYKEVIPAOGELS
Opentikov ovotatikdv (C, N, P). Eta mepduoto pe ypnon tov pkpopvkovg Choricystis sp. kot
vrdoTpOUe amdOPANTO TVpOKOUEioL emTeLYONKE TTapaywY €laiov wov ayyiEe to 13,5% emi Enpng
Bropalag (E.B.), amopakpovovtog tavtdypovae opyovikd goptio (COD) g tdéng tov 92.3%, oAko
alwto (TN) 97.3% xar pwoeopo (OP) 99,7%.

To xvavoPaxtpilo Leptolyngbya sp.yiwa to 610 vrdéotpmpa, £QTace 6€ PEYOADTEPO TOGOGTO
ehaiov (14.8% & B.), pe e&ioov onuavtucovg pvBuovg amopdxpvvons (94%, 91% woar 84%,
avtiotory). Xto VIOAOITO VIOSTPMHATE TapatnPnOnkay Tinég ehaiov peta&d 11 ko 13% (E.B.), pe
UEYOADTEPO. TTOGOGTA OTOUAKPVVOTG 6TO0 WKTO vooTpopa (93%, 78% kot 99%, avtictoye). Xt
GUVEYELD, TPOGOIOPIoTNKE 1| 0VOTAOT 08 Amapd o&Ea ToL Tapayouevov Ploglaiov, pE TOGOGTINIO
GOpolopa KOPECUEVMV KOl HOVO-OKOPESTOV MIop®V 0EEMV (KOTAAANAG Yio mapoaywyn Provtiled)
gbpoug amd 79% émg 89%. Téhog, e€etdomke 1 ypnon ¢ mopoyouevng Propdlog (e wKtod
VIOCTPOLLA) Yo Topayy| Proobavoing, ayyilovtag oe anddoon to 76,5% 610 GHVOAO TV apYIKOV
cakydpov. Ta amoteléopata vmOdekvOHoLY OTL TO  HKPOQUKT/KLOVOPAKTAPIL UTOPOLV V.
ypnoorombovv oty eneepyacio aypoto-PlounNyavik®V omoPART@V evd M mopayouevn Ploudlo
givar dSuvatov va aélorombel wg Ty Prokavoipwy.

Aé&Eaig Khewdna: pkpook, eneéepyacio arofAntwv, Brovtiled, ProaiBavoin
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Microalgae/cyanobacteria applications in agro-industrial wastewater treatment with
simultaneous production of biofuels

Tsolcha O.N.}, Tekerlekopoulou A.G.}, Akratos C.S.!, Moustaka M.2, Aggelis G.3, Vayenas
D.V.4®

'Department of Environmental and Natural Resources Management, University of Patras

2School of Biology, Aristotle University of Thessaloniki

*Department of Biology, University of Patras

*Department of Chemical Engineering, University of Patras

*Institute of Chemical Engineering Sciences (ICE-HT)

Agricultural production and processing sector lead to the formation of considerable quantities of
wastewater with high organic and inorganic load. In combination with the small capacity and high
dispersion of these agro-industrial plants, the treatment of their wastewaters is extremely difficult.

Utilization of agro-industrial wastewaters as substrate for microalgae cultivation serves dual
purpose of biomass/energy generation as well as bioremediation (nutrient and organic load removal)
of these effluents.

Microalgae and cyanobacteria are photosynthetic microorganisms; however several species can
be cultivated mixotrophically, utilizing organic compounds as carbon and energy source.

Mixed cyanobacterial/microalgae cultures under non-aseptic and mixotrophic conditions were
studied for their ability to simultaneously remove organic and inorganic components from agro-
industrial wastewaters and produce biofuels. Specifically, the microalga Choricystis sp. was
investigated for its ability to treat dairy wastewater while the filamentous cyanobacterium
Leptolyngbya sp. in consortia with the mixotrophic/phagotrophic chrysophyte Ochromonas sp. (in a
small number of cells) was examined for the remediation of dairy, wine and raisin industry
wastewaters, as well as mixed wastewaters (winery and raisin). To determine nutrient removal rates,
biomass production and maximum oil production rates, suspended growth experiments were
performed in laboratory-scale photobioreactors (aquariums) in batch mode, under aerobic conditions,
and with different initial nutrient concentrations (carbon, nitrogen, phosphorus).

In the experiments using microalga Choricystis sp. and dairy wastewater as substrate, an oil
production of 13.5% in dry biomass was observed. The nutrient removal reached around 92.3% for
organic load (COD), 97.3% for total nitrogen (TN) and 99.7% for phosphorus (OP). The
cyanobacterium Leptolyngbya sp., for the same substrate, led to the highest oil production of 13.8% in
dry biomass, achieving simultaneously significant COD, TN and OP removal (94%, 91% and 84%,
respectively).

When raisin or winery wastewaters were used separately as substrates, lower lipid yields were
achieved (11% and 12% in dry biomass, respectively). However, exceptional removal rates were
recorded in blends of the above-mentioned wastewaters (i.e., 92.8%, 78.1% and 99% for COD, TN
and OP, respectively), while the biomass produced contained around 13% lipids on a dry weight basis.
Next, the composition of the fatty acids contained in the oil produced in these experiments was
determined for each substrate type. The fatty acid composition of the lipids produced indicated that the
proportions of saturated and mono-unsaturated fatty acids (reaching 79%, 75%, 85.4%, 88.8% and
89.13% when the dairy wastewater with stock culture-Choricystis, dairy wastewater with stock
culture-Leptolyngbya, winery wastewater, raisin wastewater and mixed wastewaters were used as
substrates, respectively) are similar to those observed in vegetable oils. The lipids produced as above
are indeed suitable for biodiesel production. Finally, the produced biomass (of mixed substrate) was
examined for bioethanol production, reaching a yield of 76.5% of total initial sugars. Results indicate
that the microalgae/cyanobacteria could be used to treat agro-industrial wastewaters while the
produced biomass may be harnessed as a source of biofuels.

Keywords: microalgae, wastewater treatment, biodiesel, bioethanol
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Houcthopopeio g ITS-5.85 rRNA meproyiig petald kor €vrog €10OV 6T0 GOUTAOKO TOV
Pleurotus eryngii (Basidiomycota)

®pvooviry, B.E Amini, A2 kon Zeppaxng, 1L

! I'ewmovié Iovemotiuo AOyvav, Epyactipio Tevikic xor ewpyixiic MikpoPioloyioc (*e-mail:
zervakis@aua.gr)

2 Sylvan-Somycel (ESSC - Unité 2), ZI SUD, rue Lavoisier, BP 25, 37130 Langeais, France

H ITS-5.8S rRNA meproyn ypnoionoteital meptocdTePo omd 25 ¥povia 6T HOPLOKT) CUGTILLOTIKY KOt
(PLAOYEVETIKY] TOV HUKNTOV ATOTEADVTAG TAEOV évav KaBoAkd amodekto deiktr. E1dwd 6cov agopd
6710vg Baodtopdknteg, n vYnAn avIItpocMIELGT) CYETIKMV ded0UEVOV og dlebveic Pacelg dedopévav
G€ GLVOVOAGHO UE TNV LYNAN SLOKPITIKY IKOVOTNTA GE EMIMESO €IO0VE, TOV KaboTd amopaitnTo o1n
GUYYPOVN TAEIVOULKY] Kot OtkoAoyia.

To Pleurotus eryngii kot to cuyyevi tov €idn (P. tuoliensis, P. nebrodensis kot P. ferulaginis)
TAPAYOVV EKAEKTO €0, LOVITAPLO (KOAAEPYOUVTOL 1| GLAAEYOVTOL MG OWTOPLY), eppavifovy de
HEYAAO OIKOVOMIKO €VOlH@Epov. XThY0g NG OLYKEKPUEVNG HeAétng eivon M afloddynon tov
dedopévev Tov TPOKVTTOVY Omd TNV avdAvcn tov poplakol deiktn 1TS-5.8S ot mpoavapepbévia
€i0M Y TOV TPOGOIOPIGUO TMOV QUVAOYEVETIKOV GYEGEMV TOV TPOOVAPEPDEVTOV €0MV, Yol TOV
EVIOMICUO Ol0YVOOTIK®V 0EGEV TOAVUOPPICUOV GE EMimed0 €I00VG/GTEAEYOVE, Yol OTMuovpyia
obyypovov  pebodoroyidv  in  Situ  tavtomoinomg  YPNOWOTOIOVTOS  YOPOKTNPLOTIKEG
OAYOVOUKAEOTIOKEG TTEPLOYEG KOL VIO OXEOLOGUO EEEIOIKEVUEVOV EKKIVITMV.

I'o To 6KOTO 0VTO, GLYKEVIPOBNKE N GYETIKN TANpopopia omd Pdoeig dedouévav (GeneBank,
ENA, DJJ), n onoia cuvolikd avépyetan og 408 aiiniovyieg yio v ITS-5.8S mepioyn, evd oe avtécg
npootétnkav 70 véeg arinlovyieg omd otedéyn P. eryngii ko tpeg and oteléyn P. nebrodensis tng
TapovGuC epyaciag. Amod To ochvoro Tov 481 adAniovyldv mov peietionke, ot 281 opadomomOnkay
oe 35 dwgopetikd OTUs (Operational Taxonomic Units). Alkec 133 aliniovyieg ftov povadikég
(singletons) kot agapétnkoav amd TV avaluon og TePLOPIGUEVNG 0ELOTIOTIOG, EVD amoKAEioTNKOV
Kol 67 aAAnlovyiec mov aviietoryovoav o€ Aavlacuéveg tavtomomoels (48) M MTav YOUNANG
mowotntog (19).

H avéivon tov OTUs kotédnée otn ddkpion mévie KOPLmV QLUAOYEVETIK®V OUAO®V TOV
AVTIOTOLYOVV 6€ 1oap1fpa €idn kat voeidn, pe molvmAnOéotepo ekeivo Tov P. eryngii sensu stricto
(218 aAAniovyieg og 23 OTUs, 10 76% tmv odiniovyiov evidydnkav oe 6 OTUS). Axorobbnoe 10 P.
tuoliensis pe 44 aAAniovyiec vy to omoio OU®G, EVIOTIOTNKAV Ol TEPLOCOTEPES AOVOUCUEVES
tovtonomoelg (77%) ewdwd oe oyéon pe to P. nebrodensis. Télog, eviomictnkav 0écels
TOADUOPPIGHOD UE E101KT dlayveoTik a&ia oto Ta&voutko eninedo tov gidovg (P. eryngii) otig ITS1
(10 6éoeic, 5,0%) xar ITS2 (7 Béoeig, 3,5%) meproyés, evad 1 5.8S meproyn epeovilel oyeTikd vynin
ovvtipnon (2 Béoeic, 1,3%).

A£Egrc-khedd: kalepyovueva, povitapa, Pleurotus, DNA ITS, poplaxh gtepoyéveia

Evyaporiec: H epyocio mpaypatonomdnke oto mhiaicia ypnpotodotodpevon £pyov amd tnv Somycel
SAA.
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Intra- and inter-species polymorphism in the 1TS-5.8S rRNA region of the Pleurotus eryngii
complex (Basidiomycota)

Fryssouli, V.1, Amini, A.2 and Zervakis, G.I1.%"

! Agricultural University of Athens, Laboratory of General and Agricultural Microbiology, lera Odos
75, 11855 Athens, Greece (*e-mail: zervakis@aua.gr)

2 Sylvan-Somycel (ESSC - Unité 2), ZI SUD, rue Lavoisier, BP 25, 37130 Langeais, France

The ITS-5.8S rRNA region is used for more than 25 years in molecular systematics and fungal
phylogenetics and is by now a universally accepted molecular marker. As regards basidiomycetes in
particular, the high representation of relevant data in public databases in conjunction with the high
resolution of the ITS region at species level, have led to its widespread use in recent taxonomic and
ecological studies.

Pleurotus eryngii and related species (P. tuoliensis, P. nebrodensis and P. ferulaginis) form
the so-called P. eryngii complex. They all produce choice edible mushrooms (cultivated or wild) of
significant economic importance. The objective of this study was to evaluate 1TS-5.8S sequencing
data deriving from the analysis of the aforementioned taxa for determining their phylogenetic
relationships, to identify diagnostic polymorphic positions at species/strain level, and for developing in
situ identification methodologies using oligonucleotide regions as well as specific primers.

For this purpose, relevant information from international databases (GeneBank, ENA, DJJ;
they include 408 ITS-5.8S sequences assigned to the P. eryngii complex) was processed together with
70 new sequences of P. eryngii and three of P. nebrodensis deriving from this study. From a total of
481 sequences, 281 were grouped into 35 different OTUs (Operational Taxonomic Units), 133
sequences were unigue in the dataset (singletons) and were removed from the analysis because of
limited reliability, together with other 67 sequences which were also excluded since they corresponded
to either incorrect identifications (48) or were of low quality (19).

Analysis of OTUs distinguished five main phylogenetic clusters at species/subspecies level.
Most sequences corresponded to P. eryngii sensu stricto (218 sequences in 23 OTUs, 76% of all
sequences were grouped in 6 OTUs); P. tuoliensis followed with 44 sequences (8 OTUs), which,
however, included the highest number of erroneous identifications (77%) most of them originally
assigned to P. nebrodensis. Finally, polymorphic sites with diagnostic value at the species level were
determined in ITS1 (10 positions, 5.0%) and ITS2 (7 positions, 3.5%) regions, whereas the 5.8S
region was relatively highly conserved (2 positions, 1.3%).

Keywords: cultivated mushrooms, Pleurotus, rDNA ITS, molecular heterogeneity

Acknowledgements: This work was financially supported by Somycel S.A.

251



XopuKTNpLopog Tov evivpov Aokkaon amé tov Oardcoro poknta Acremonium tubakii

Xaporanmovg I'., Xepioov I1. ko Karoyepaxng N.
Tolvteyveio Kpnng, Tunua Mnyovikwv Iepifailovrog, Xavid, ElLada

Méypt ofjuepa, ol AAKKACEG £xovv PeAeTNOEl eVPEMG GE O1APOPOVE LKPOOPYOAVIGHOVS, PakThiplo Kot
poknteg. Ta évlopa avtd 0EE0MVOLY UPMUATIKEG KOl UN-OPOUATIKEG EVOGELS LUE TN TOLTOYPOVN
avaymyn tov o&uyovov cg vepd. Avayvapilovy pio TANODPA VTOCTPOUATOV Kal ETCL EXOVV SLVITIKY
¥YPNON G L0 TOIKIAMO EQAPLOYDV OTMG amoToivaon TV TEPIBUALOVTIK®OY pOTOV Kot KoOaploHo
Bopnyovikdv amofintov. H mapaywmyq Aakkdchv amd véeg mnyéc He younid KOotog OBempeiton
onNUavTikn amd Propnyovikng aroyng. Ot BaAdocior poknteg xovv TOAAG TAEOVEKTHOATA AOY® TNG
TPOGUPUOYNG TOVG o okANpa mepifarirovia (YymAn/yxounAn Oepuokpacio, mieon, oiatdtnto,
POTTAVOT) KOl MG €K TOVTOL Ol AUKKAGEG OV TOPAYOVTOL GO TETOOVG LUKOOPYOVIOUOVS UTOPEl va.
£YOVV LEYAAVTEPT IKOVOTNTO OTOIKOJOUNONG Kol KOTA GUVETELD VO lvatl LYNAGTEPOL Propmyoavikon
EVOLOLPEPOVTOC. AVGTLYDG, VTAPYOVY TOAD ALYEC AVOPOPEC GYETIKA LE TN AELTOVPYIKN OTUOCI0 TV
OoAdooiwv poKNTOV Kot akopn Aydtepeg yia yapoaktnpiopuéva Evivpo (Boldooiec AUKKAGEC).

H pelétn emkevipoverol oto otéheyog Acremonium tubakii, éva amd 1o otedéyn pokntodv
mov PBpébnkav va oyetiCovior pe 1o Bokdooio @vkog Posidonia oceanica, kor to omoio éyel ™
duvoTdTTo. TOPAYOYNG AOKKAONG. XTOY0G OLTAG TNE UEAETNG &ivow n  Peitiotomolnon Tov
TOPOUETPOV KOAAEPYELNG (LEGO TOPAY®YNG, OAVIEVO 0EVYOVO, EMIOPACT] TPOCONKNG YOAKOD M
oNpov KAT) pe okomd va owénbei n mapaywyn vynAng dpactikdtnrag Boidooiag Aakkdone. Ta
amoteléopata pEypt oTryung deiyvouv otL to A. tubakii eivar £vag pukpoopyavicpog toyeiog oavamtuéng
kot e€aptdral woyvpd amd ta emimeda tov 0&VYOVOL TOL VTAPYOVY otV KoAMEpysww. H ypnon
Bpenticod VYNNG ahatdtTTag 00MYEL GE Evav av&avouevo puipd avamTuéng Kal 1 TePoLGia, YOAKOD
Qaivetol va dlotnpel Ta eminedo dpaGTIKOTNTOC TOV VDOV,

EmimAéov, ovTIKEIUEVO TNEC TOPOVCAG LEAETNG OMOTEAEL KO 1] ¥PAOT ULAG KOOTOROV uebddon
KaBaplopov TpmTeiving mov ovoudletat Tpipactkds dtaywplopnos (TPP). H pébodoc avtn dapépet omd
TPOTEIVY 08 TPOTEIVN, A0y ddpopov mopauétpov (pH, Osuxkn oppovia, O6ykog Bovtavoing,
Bepuoxpaocio) mov kabopilovian yio kdbe pio Pdoel Tov 1ooniektpikov ¢ onueiov. To TpwTapykd
dedopéva deiyvouv OtL T0 Mapayduevo, omd to A.tubakii, évlupo Aaxkdon mapovoldlel vynAdTEPN
anddoomn kot givar o kabapn o€ pH 6.0 kot 80% (W/V) Beukng appmviog.

210 MOV, 6tav OAeg ol mapdauetpol Oa £xovv Bedtiotonombei, pe ) ¥pron evog Ploavtidpactipa
OTOYEVETOL T TOPOY®YN HEYAANG TOCOTNTOG Kot LVYNANG KabBapotntog KOAG YOpOKTNPIoUEVNS
AOKKAGTC.

Aé&Earc-Kherona: Ooraootol poknteg; Aokkdoeg; Tpipacikog dSlaympiouos; PloavTidpacTipag
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Characterization of a marine laccase enzyme produced by the marine fungus Acremonium
tubakii

Charalampous G., Seridou P. and Kalogerakis N.
Technical University of Crete, School of Environmental Engineering, Chania, Greece

To date, laccases have been widely studied and characterized in a variety of microorganisms, bacteria
and fungi. These enzymes oxidize aromatic and non-aromatic organic compounds by reducing oxygen
to water. They lack substrate specificity and thus show potential use in a variety of applications
including detoxification of environmental pollutants and industrial wastewater treatment. The
production of laccases from new sources at low cost is essential from industrial point of view. Marine
fungi have many advantages, they adapted to grow on harsh environments (high/low temperatures,
pressure, salinity, pollution) and thus laccases produced by this microorganism may have a higher
degradation potential and hence be of higher industrial interest. Unfortunately, there are very few
reports regarding the functional significance of marine fungi and even less that present well-
characterized marine laccases.

This study focuses on Acremonium tubakii, one of the fungal strains found to be associated
with the marine sea-grass Posidonia oceanica and considered to be a laccase producer. The aim of this
work is to optimize cultivation parameters (production medium, dissolved oxygen level, effect of
supplementation with Cu or Fe,) in order to increase the productivity of highly active marine laccase
enzyme. It is observed that A. tubakii is a fast-growing microorganism and its growth seems to be
strongly dependent on the oxygen levels during cultivation. Use of high salt medium exhibits an
increasing growth rate and copper addition seems to maintain the laccase activity levels in the culture.
The study also focuses on an innovative method of protein purification called three-phase partitioning
(TPP). This method varies from protein to protein due to several parameters (pH, ammonium sulfate,
t-butanol rate, temperature) that need to be set based on the isoelectric point (pl) of each protein.
Preliminary data show that laccase from A.tubakii results in higher yield and fold purification at pH
6.0 and 80% (w/v) of ammonium sulfate.

In the future, when all culture parameters have been optimized, a bioreactor followed by the
optimized downstream processing step will be used for the large-scale production of marine laccases.

Keywords: marine fungi; laccases; Three-phase partitioning; bioreactor
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Biodegradation of plastics in the marine environment: Is there any hope for the Mediterranean
Sea?

Nicolas Kalogerakis
School of Environmental Engineering, Technical University of Crete, Chania, Greece

Plastic debris represents a significant problem among the various pollution problems facing the marine
environment. Several studies have been conducted on the fate and weathering of plastics in the marine
environment including the generation and fate of microplastics. Laboratory results on the
biodegradation of plastics show great variability. An important question, which remains unanswered,
is what is the level of weathering (measured as cumulative luminance exposure) that makes the plastic
biodegradable at a reasonably fast rate. In this presentation, we focus on the determination of
biodegradation and fragmentation rates of plastics weathered on beach sand as well as plastics
weathered while floating in seawater. Recent data on biodegradation of naturally weathered
polyethylene plastics with indigenous marine consortia are extremely encouraging — suggesting
reasonably fast recovery of our seas, particularly of the Mediterranean Sea. Nonetheless, the results
point to new challenges that need to be addressed for successful biodegradation of plastics in the
marine environment. Furthermore, the most effective mitigation measures and plastic debris removal
technologies from the marine environment will be presented.
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Avartoén kot ooproyévesn Tov Bacillus sphaericus ywa epappoyés proiasng toipéviov

AbBavaciov A. K. Kotoudtng M. X.1, Kovtoodévrng K.}, INavvekomovrog LY, Maraysmpyiov
Alkor Honmd K. M.2

Uievvven Epevvag Hoiémyrag, A.E. Toyéviwv TITAN, Epyoctéoio Kauapiov, Elevoive 19200
Touéag I'evetixiic & Bioteyvoloyiog, Tuiuo Bioloyiag, XOF, EKIIA, Abjva 15701

(emixorvawvia: dimathanasiou@gmail.com)

To ovvnbeg towévro TTopthavt (Ordinary Portland Cement, OPC) mapovctdlel Pepikés tKavOTnTeg
aToTaoT g AOY® TNG EVVIATMOONG TOV KOKK®V TOL UETA TNV ap)lKN avauelEn Tov pe to vepd. Avtdg o
€vO0YEVNG TOTOG foomg odnyel og mEPLOPIoUEVNC £KTACTG EMOOPOMON POYUOV TTOL dNUIOVPYOVVTOL
KATA TN XPNON TOV TOEVTOL MG dopkoD vAkov. H mapdrtacn g didpkelag (oNg TV TOUEVTITIKOV
KOTOOKELMOV €Val OLGLOONG GTOV TOHUEN TMV OKOOOUMV Kol TN Propnyovic. Tov GKVPOSEUATOC, Kol
amoterel BepeMddn apyn g Puooyng avamruéne. Ilpokeywévov va evioyvbel m avtoiacn Tov
TOEVTOV, EVOOUATOVOVTOL GE QLTO 0pYaVIKG 1 avopyava Ttpocheta. [diaitepa vTooyduEVa TPOGHETH
amoTELOVV LIKPOOPYOVIGHOL, Ol 0010l EIGAYOVV (ol KovoTtopa depyacio PloAoyKng avtoiacns Tov
TOWEVTOL — 1 aAMdG ‘Protaong’, dmwg opiletar onv mapovoa epyacia. Ot pikpoopyaviopoi ovtol
glvar Gram+ omdpla, T omoict OvTOTEEEPYOVTAL TNG EVOMUATWOONG TOVG GTO GKLPOJEUO KoL
gvepyomorobvtar otav vrap&el ehopd kot €kbeon oto vepd. Katd v evepyomoinom, a&lomolodv
GLGTATIKA TOL HEGOL Kol Tapdyouy acPestdiBo mov KAEIVEL GTASIOKA TIG POYUES.

2T pHeAéTn auTh Kol Y10 Toug 6KomoE g Proiaomng touéviov, eéetdotnke to Paktipro Bacillus
sphaericus LMG 22257. To cuykekpiuévo oAkaAdeilo otélexog dlaomd tnv ovpio. oe COsz Kot
napovsio tyng acPectiov mopdyel CaCOsz. To otéheyog mopatnpndnKe 0¢ TPog TV avanTvéN TOL GF
dvo dapopetikd Bpentikd péca (YEU xon 295), kot anewovicOnke pe ontikn ko DIC pikpookomia.
Me mpootnkn ovpiog kar Ca(NOs)2 oe kopeouévn kardiépysie YEU, oynudtice inpo mlovoilo g
CaCQOs, 6mwc vrodeikvoel avirlvon XRD. H cmoployéveon endydnke oe Opentikd péco MBS kot m
GLYVOTNTA TNG VIOAOYIOTNKE UETPAOVTAG TN PLOGILOTNTO TOV KVTTAP®V PeTd and tactepinon og 80°C
ywo. 20 Aemtd M geopupoloviag ypwon kvttdpov Schaeffer-Fulton. e ocvykexpiuéveg ocuvvOnkeg
avanTuéNg, enetevydn oTopl0YEVEST GE TOVAGYLOTOV EVa TPITO TN KOAMEPYELNG.

[Ipokeyévov va digpgovnbei m dvvatdTTO  CLTOTOGNG TOWEVTIOV, TPOTAPUCKELAGTIKAV
KVAWOpKd towevtitikd detypoto CEM 1 52,5 pe Adyo vepod mpog toyévto 0,35. Aetypoto mov
TEPIELYOV OTOPLOUEVE, GTEAEYN, OTMOC EMIONG KL TVPAQ Gvey BoKTnpi®V, TPOETOIUAGTIKAY YOPIGTO.
Metd amd pio efdopdda emmaong, to Osiypata €0pavdnoav mpooeytkd, emovevaodnkoav Kot
eumotionkav o Openticd dddvpa pe Ca(NOz)z. Ontikny ko SEM pikpookomio avédel&av kKAEIGILO
POYU®OV 0N omd 7 MUEPES Yo delypota TOV TEPLElyaV PaKTnplaKd omopla, KoOMG Kol TPOTUPYIKES
gvoei&elc meploymv vyming mepilektikotntag oe CaCOs.

A£Eg1G-KAE014: auTOoido1po TOlpEVTO/oKVPOdENa, Plotouévto, Bacillus sphaericus, omoployéveon
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Growth and sporulation of Bacillus sphaericus for cement bio-healing applications
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and Pappas K. M.2
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Department of Genetics & Biotechnology, Faculty of Biology, NKUA, Athens 15701

(correspondence: dimathanasiou@gmail.com)

Ordinary Portland Cement (OPC) exhibits minor self-healing properties, owing to grains that hydrate
long after the initial mixing with water. This autogenous type of cement self-healing leads to the
sealing of cracks created during the service lifetime of cement, yet its capacity is limited. Prolonging
the lifetime of cement-based structures is crucial to civil engineering and the concrete industry, and is
fundamental to sustainable development. In order to enhance cement self-healing, organic or inorganic
additives are employed. Particularly promising additives are proven to be microorganisms which
introduce a novel mode of biological cement self-healing process, described in this work as bio-
healing. Microorganisms serving as cement bio-healers are firmicute spores that endure incorporation
into the concrete mixture and, upon matrix wearing and exposure to water, are activated. In doing so,
they utilize available compounds and produce limestone that eventually fills the cracks.

In this study, Bacillus sphaericus LMG 22257 was examined for cement bio-healing. This
alkalophilic strain decomposes urea to COs™ and in the presence of a calcium source, forms CaCOs.
The strain was cultivated and monitored for growth in two different media (YEU and 295), and was
visualized with light and DIC microscopy. By adding urea and Ca(NQ3); to a saturated YEU culture, it
formed a precipitate rich in CaCOs as indicated by XRD analysis. Sporulation was examined in MBS
medium and its frequency was calculated by counting viable cells after pasteurization at 80°C for 20
min, and by applying the Schaeffer-Fulton cell staining. Sporogenesis for over one third of cells was
accomplished at certain culture conditions.

To test for cement self-healing, cylindrical CEM | 52.5 cement specimens with a 0.35 water-to-
cement ratio were prepared. Specimens containing sporulated strains as well as blanks devoid of
bacteria were prepared separately. Following one week of curing, the specimens were carefully
broken, re-attached, and impregnated in nutrient-rich Ca(NQOs), solution. Optical and SEM microscopy
results indicated the filling of cracks as early as 7 days for specimens harboring bacterial spores, and
offered preliminary evidence for presence of high-density CaCOs foci.

Key-words: self-healing cement/concrete, biocement, Bacillus sphaericus, sporulation
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SmEviopuny axviioon moivcaxyopit@v pe ypion CE2 sotepaong tov o&ikod o€ d1QaoIKoO
ovoTNNO

Kavelq M.}, Ténokac E.r
YIndBioCat Group, Epyoactipio Biotsyvoloyios, Zyoli Xnuxov Myyovikev, EM.IL, A6jva, Eliddo
("vtopakas@chemeng.ntua.gr)

Ot axvAMOUEVOL TOAVGAKYOPITEC AMOTELODY EVMGEIS 1O10HTEPOL EVIAPEPOVTOG, £POGOV Ppickouv
EQUpPUOY o€ dpopove Topels ®¢ ProovuPfotd kot ProamoikodOUNGIH GUPIEIAKE VAWKA. Ot
TOAVGOKYOPITEG, OV OMOTEAODV QPUGIKEG TOAVUEPIKES EVACELS, UHECH TNG OKLAIMONG OmOKTOOV
BeAtiopéveg 106TNTES OV TOVE KAOIGTOVV KOTAAANAOVG Y10 EPOPIOYT G TOUElS, OTmg 1 Blotatpuy, n
Brounyavia tpogilwy, amoppLTAVTIKOV, KOAALVTIKGOV Kot eapudkov [1,2]. H «tpdowvn» akviioon
TOAVGOKYOPLTAV pe TN ypNon eviipov o¢ Plokataldteg, 6e GUVOVAGUO [E TNV ATOPVYY| OPYOVIKOV
SAvT®V oV KaBeTOUV TO AVTIOPOV GUGTNUO JVCYEPES, amoTeErel pio OAOEvVe KOl TO EAKLGTIKY|
O1€E000¢ KoL EMAOYT GTOVE EMGTNHOVIKODS KOKAOLE. XTnVv mapovoa epyacio e&etaletar 1 duvatdTnTa
pog CE2 gotepdong tov oo amd tov pukpoopyoviopd Clostridium thermocellum va kotodvost
Vv aKVAImon g B-yAvkdvng Kot opioUéEVOV LAVVO-TOAVGOKYUPITOV. APYIKA TpaylaTonowdnkKay
TECT GOPMONG GE LOVOGOKYOPiTeEG Kot dtoakyopiteg ardoeolmv, dmov Kal amodeiydnke  avoetnpy
tomoekAekTIKOTNTO. TOv eviduov  ommv O-6 0éon g ordoeEdlng [3]. Ov Tpomomomuévol
povosokyapites elyav amoddoels and 11 €wg 65 %, evd ot dicakyapiteg Tapovsiacay OmodOGELS amd
23 éwc¢ 58 %, pe mpotiunon oty povoakvimon. Ot avidpacelg Hetesteponoinong EAafav ydpa ot
SlEMPAVELD EVOC GLGTAUATOS OVO PACEMY OTOTEAOVIEVO OO TNV VOUTIKY @ACN Kol TNV GAcT TOV
Bwoieotépa. H axviioon towv moivcaxyaprtov emPePordbnke pe TLC ko FT-IR, eved o Pabuog
axviioong kabopiotnke péow g gppeons peBddov, péocw peBavolvong, exTiudvVTog £vo €0POG
axvMoong omd 0.022 fwg 1.083 MMOluwiopssey™ Groroncapion —> EEAPTOUEVO amd T Soun Kai N
GVGTACT TOL EKAGTOTE TTOAVGUKYPITY).

Avagpopég

[1] Lin, X.-S., Wen, Q., Huang, Z.-L., Cai, Y.-Z., Halling, P. J., & Yang, Z. (2015). Impacts of ionic
liquids on enzymatic synthesis of glucose laurate and optimization with superior productivity by
response surface methodology. Process Biochemistry, 50(11), 1852-1858.

[2] Chang, S. W., & Shaw, J. F. (2009). Biocatalysis for the production of carbohydrate esters. New
Biotechnology, 26(3-4), 109-116.

[3] Topakas, E., Kyriakopoulos, S., Biely, P., Hirsch, J., Vafiadi, C., & Christakopoulos, P. (2010).
Carbohydrate esterases of family 2 are 6-O-deacetylases. FEBS Letters, 584(3), 543-548.
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A CE2 acetyl esterase acylation approach on polysaccharide substrates: acylation in biphasic
systems

Kanelli M.t and Topakas E.*

IndBioCat Group, Biotechnology Laboratory, School of Chemical Engineering, National Technical
University of Athens, 5 Iroon Polytechniou Str.,, Zografou Campus, Athens 15780, Greece
("vtopakas@chemeng.ntua.gr)

Acylated polysaccharides are compounds of great interest, since they find applications in various
fields as biocompatible and biodegradable amphiphilic materials. These natural polymeric compounds
through acylation obtain altered properties which renders them applicable in several sectors as
biosurfactants in biomedicine, foods, detergents and cosmetics industry [1,2]. The acylation of
polysaccharides via a “green” route using enzymes as biocatalysts along with the avoidance of organic
solvents which make the reaction system unpractical, is a recent approach which gains more and more
attention. In the present work, the ability of a CE2 acetyl esterase from Clostridium thermocellum to
catalyze acyl transfer to B-glucan and manno-polysaccharides was investigated. Initially, screening
tests were conducted on aldohexose monosaccharides and disaccharides, exploiting the enzyme’s strict
regioselectivity at O-6 position [3]. Modified monosaccharides acquired acylation yields from 11 up to
65 %, while disaccharides exhibited conversion yields from 23 up to 58 %, with preference to
monoacylation. The transesterification reactions were conducted in two-phase mixtures consisted of
water/vinyl esters. Acylation of polysaccharides were confirmed by TLC and FT-IR, while the degree
of acylation was determined via methanolysis, an indirect method, estimating a range of acylation
from 0.022 to 1.083 MMOlacyi group™Ypolysaccharice >, depending on the structure and composition of the
target polysaccharide.
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Etepodroyn ékppaon kot froynuikog opaKTNpiopos pog Kotvotopov 0eppogiing Evlavaong g
owoyéverag GH30 amé Tov poknta Myceliophthora thermophila etnv {opn Pichia pastoris

Koartoiunovpac K., Zayapomwoviov M., Ténakag E.*
Epyaotipio Bioteyvoloyiag, Zyoln Xnuikwv Mnyovikov, EMII, Hpowv Tlolvteyveiov 9, Zwypagpov,
ABiva 15780, EAAédo. (*vtopakas@chemeng.ntua.gr)

Ol NUKVTTOPIVEG ATOTEAOVY TOVG OEVTEPOVE O JLAUOEOOUEVOLG TTOAVGUKYOPITEG GTN PVOT HETA
v Kuttapivn, pe Tig EVAAvec va givol ol KOplol ekTpOc®TOl Tovg. Meta&d TV Eviovav, ot
YAVKOVPOVOEVAGVES amavTOVTOL KUPI®G OTIS MKLTTOPIVES T®V  SKOTLANOOVMV QUTMV  OTOL
gpeaviCetor Kot péco 0po e TAeVpIky povado 4-0-pébui-D-yhvkovpovikod o&éoc (MeGICA) kdabe
10 povadeg D-Evroing e koprog edvsidact. Ta évlupa ta omoio eivar vrevBuva yio ™ pREN e
KOPLG 0AVGIdAG TG YALKOLPOVOELAAVIG £xovV KatnyoplomonBel 6TIC 0KoYEVELEG TV YAVKOLIOIKMV
vdporacdv 10, 11 ko 30 (mpdtepn katnyopronoinon oty owkoyévela 5). H dpdon tov evldumv g
owoyévetog 30 etvor eEaptnuévn amd TV Topovsio TAevpikdv povédmv MeGIcAP. O yapoxtpiopog
VE®V  TMUKLTTOPVOCADV GUVEICEEPEL TOCO OtV  TPOoTAdelo. NG TANPOVS VOPOALONG  TNG
NUKLTTEPivG 6GO Kol GTNV TaPay®mYN EVEUHIKGV CKEVOGUATMVY Yol TNV OOO0TIKOTEPT] AOSOUNON
g Atyvivokuttapvoiyog Popdlog.

v wapodon epyaciot To yovidlo Yy tnv Ekepacn g mpwteivng MtXyn30A cvvtébnke
aPLOTOTOMIEVO G TTPog To. Kwdkovia (Genscript, USA) vy ékppaon ot {dun Pichia pastoris. H
gvepyotnra g MtXyn30A npocdiopiotnke petd and enmacn otovg 50 °C pe 0.5% Euidvng amd Eoio
o&14¢ g pubetio ddivua Kitpikdv-eoceopikdv 0.05 M (pH 5.0) v 30 min. To popiaxd Bapog
g avacvvdvacuévng MtXyn30A mpocdwopictmke ota 61 kDa. Metd ond endaon ue
gvdoyivkoliddon H, 1o poplaxd g Papog emédeiée peiwon katd 8 kDa, yeyovdg to omoio givon
evoektikd N-yAvikolvAiowong. To toonhektpikd onpeio Tov eviOUOV TPOGOIOPIGTNKE TELPOUATIKO KOl
Bpébnke vo eivar 5.7 to omoio eivar oxeddv movopoldtumo pe To BsopnTikd vroloyiopévo. H
MtXyn30A mapovcioce PéAtiom evepyotnta og Beppokpacio 50 °C ko pH 4.0. Me ypron Euidvng
a6 Lo 014G ¢ vmdoTp®pa, 1 101K evepydtnta, g MtXyn30A Bpébnie va eivon tepimov 6 U/mg,
VO TOAD YOUNAN €01KN €vePYOTNTO TPOGOopioTnKe Ge apoPivosvAdyvn Gitov kol PNdEVIKN o€
yAvkopovvavn, yokaxtopavvavn kot B-yAvkévn. O npocsdiopiopdc tov otabepdv Michaelis-Menten
YL TNV VOPOALGT ELAGVIG Ao 0&Ld TPaYLOTOTTOWONKE OE £DPOG CLYKEVIPOCEMY VITOGTPOUATOG 1-10
mg/mL (Kn=1.7 mg/mL and Vma=7.1 U/mg).

Aééarg  khewa:  Avoovvovacuévn  mpoteivn,  Myceliophthora  thermophila, ZEvAiavdon,
Xapaktnpiopode, Pichia pastoris

Evyaprotiec: Ot E.T. ko K.K. guyopiotodv 1o 1dpupa Kpatikov Yrotpopidv yio T xpnpoatoddtnon
ota mAaicia tov Tpoypaupatog «KEPEYNHTIKA ITPOTPAMMATA APIETEIAZ IKY/SIEMENS».
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A novel thermophilic GH30 xylanase from Myceliophthora thermophila expressed in Pichia
pastoris and its biochemical characterization
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Xylans are the main representatives of hemicelluloses, the second most abundant natural
polysaccharides after cellulose. Among them, glucuronoxylan is the core hardwood hemicellulose
where the backbone is decorated with a 4-O-methyl-D-glucopyranosyl uronic acid (MeGIcA) residue
every 10 B-1,4-linked D-xylopyranosyl (Xylp) residues in average [1]. The enzymes responsible for
cleaving the main chain of glucuronoxylan have been classified in glycoside hydrolase (GH) families
10, 11, and 30 (formerly classified in GH5 family). The glucuronoxylan cleavage sites by GH30
family endo-1,4-B-xylanases are determined by the MeGIcA or GIcA substituents [2]. The
characterization of hemicellulolytic enzymes such as xylanases contributes towards hemicellulose
complete hydrolysis and production of efficient enzymatic cocktails for the enhanced degradation of
lignocellulosic biomass into fermentable sugars.

In this work, the gene coding for the hypothetical protein MtXyn30A was synthesized as codon
optimized by GenScript (Piscataway, NJ, USA) and subsequently expressed in P. pastoris. The
endoxylanase activity was assayed against 0.5% (w/v) beechwood xylan, for 30 min in 0.05 M citrate-
phosphate (pH 5.0). The recombinant MtXyn30A, was purified to homogeneity (61 kDa) and
subsequently characterized. The apparent molecular weight of the recombinant protein showed a size
reduction of about 8 kDa after treatment with endoglycosidase H, which indicates N-glycosylation.
The experimentally determined pl was 5.7, which is almost identical to the theoretical one. MtXyn30A
showed optimum activity at pH 4.0 and temperature of 50 °C. The enzyme showed specific activity
against beechwood xylan and was found to be about 6 U/mg, while it showed extremely low activity
against wheat arabinoxylan and no activity against galactomannan, glucomannan and glucan.
Michaelis-Menten constants were determined for the hydrolysis of beechwood xylan at substrate
concentrations 1-10 mg/mL (Kn=1.7 mg/mL and Vma=7.1 U/mg).

Keywords: Recombinant protein, Myceliophthora thermophila, Xylanase, Characterization, Pichia
pastoris
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Etepodroyn ékppaon kot froynuikog opaKTNpiopos pog Kotvotopov 0eppogiing Evlavaong g
owoyéverag GH30 an6 tov poknta Myceliophthora thermophila

Koatoipnovpag K., Zayapomwoviov M., Ténakag E.*
Epyaotipio Bioteyvoloyiag, Zyoln Xnuixov Muyovikov, EMII, Hpwwv Tlolvteyveiov 9, Zwypdpov,
ABiva 15780, EAAado. (*vtopakas@chemeng.ntua.gr)

Ot KL TTOPIVES OTOTEAODV TOVG OEVTEPOVS TO OLUOEDOUEVOVS TOAVGOKYOPITEG OTN GOON UETA TNV
Kuttopivn, pe TG EuAdveg va gival ot kOplot eknpoécmmol Ttovg. Metald twv uAavav, ot
YAVKOVPOVOEVAGVES amavTOVTOL KUpidg OTLS MUIKVLTIOPIVES T®MV  SIKOTLANJOVOV (QULTMV  OTOoV
eupaviCetor Katd péco 0po pia Thevpikn povaoda 4-0O-pébvi-D-yAvkovpovikov o&éog (MeGlcA) kdbe
10 povadeg D-EuAolng g kOplag aivoidag[1]. Ta évlvpa ta omoia gival vrevbBova yio ™ pRéEN ™S
KOPLIG 0AVGIOAG TNG YAVKOLPOVOELAGAVIG EYOVV KATNYOPLOoTOoBel OTIS OKOYEVELES TV YAVKOSIOIKOV
vdporacdv 10, 11 ko 30 (mpdtepm katnyopronoinon oty owkoyévewa 5). H dpdon tov evlduwv g
owovyévelag 30 eivor efaptmuévn amd TNV Topovcio TAELPIKOV povadov MeGIcA[2]. O
YOPOKTNPIGUOG VEDV NULKVTTUPIVAGHY GUVEICPEPEL TOGO OTNV TTPoomdfela TG TANPOLS LIPOALGTG
mg MuKvtTapivig 660 Kot otnv mapoy®yn evOUMIKOV CKELOCUATOV Yot TNV omod0TIKOTEPT
AmOdOUN O TNG AYVIVOKLTTOPIVOLYOG Blopdalag. ZTnv mTopovca Epyacio TOo YoVidlo yio TV £KQPOo
g mpoteivng MIXyn30A cuvtébnke apiotonomuévo g mpog to kmdwovia (Genscript, USA) yuo
ékppaon ot {oun Pichia pastoris. H evepydtnta g MtXyn30A mpoodiopiotnke petd amd enmoon
o1oug 50 °C pe 0.5% Euhdavng amd EHAo 0&lac oe pLOUIGTIKO Stddvpa KITPIKOV-pocpopikav 0.05 M
(pH 5.0) ywo 30 min. To popiaxd PBapog ¢ avacsvvovacuévng MtXyn30A mpocdiopiotnke ota 61
kDa. Metd an6 endacn pe evéoyrlvrkolddon H, to poplaxd g Papog enédeiée peimon katd 8 kDa,
yeyovog 1o omoio eivor evdektikd N-yAvkoluAiwong. To ioconiektpucd onpeio tov evidpov
TPOcdopioTNKE TEPAUOTIKG Kot Ppédnke va givar 5.7 to omoio givol 6yeddv TAVOUOIOTUTO WE TO
Ozopntikd vroroyicuévo. H MtXyn30A mapovciace Bédtio evepyotnta oe Bepuokpacio 50 °C kan
pH 4.0. Me ypfion &uAdvng amd EOAo o&bg wg vdcTpwpa, 1 €WK gvepyodtnta g MEXyn30A
Bpébnke va eivon mepimov 6 U/mg, evd moAd younin €01k gvepyodtnTa. mPOGOOPIicTNKE OF
apofvobuAdvn oitov kol pNdEVIKY] G€  YAvKOHOVVAVT, YoAlokTOpovvavn kot P-yAvkavn. O
npoodiopopdg tv  otobepdv  Michaelis-Menten vy v vdpoivon  Evhavng amd o0&l
npaypatomomdnke oe €HPog CLYKEVIPOGE®Y VLIooTpodpotog 1-10 mg/mL (Km=1.7 mg/mL and
Vmax=7.1 U/mg).

Aééarc  khewa:  Avoovvovacuévn  mpoteivy,  Myceliophthora  thermophila, ZEvAavdon,
Xapaktnpiopode, Pichia pastoris

Evyaprotieg: Ot E.T. ko K.K. guyapiotodv 1o Iopupa Kpatikav Yrotpogidv yio ) xpnpotoddtnon
ota TAaicia tov Tpoypaupatog «kEPEYNHTIKA ITPOTPAMMATA APIETEIAY IKY/SIEMENSy.
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Xylans are the main representatives of hemicelluloses, the second most abundant natural
polysaccharides after cellulose. Among them, glucuronoxylan is the core hardwood hemicellulose
where the backbone is decorated with a 4-O-methyl-D-glucopyranosyl uronic acid (MeGIcA) residue
every 10 B-1,4-linked Dxylopyranosyl (Xylp) residues in average [1]. The enzymes responsible for
cleaving the main chain of glucuronoxylan have been classified in glycoside hydrolase (GH) families
10, 11, and 30 (formerly classified in GH5 family). The glucuronoxylan cleavage sites by GH30
family endo-1,4-B-xylanases are determined by the MeGIcA or GIcA substituents [2]. The
characterization of hemicellulolytic enzymes such as xylanases contributes towards hemicellulose
complete hydrolysis and production of efficient enzymatic cocktails for the enhanced degradation of
lignocellulosic biomass into fermentable sugars. In this work, the gene coding for the hypothetical
protein MtXyn30A was synthesized as codon optimized by GenScript (Piscataway, NJ, USA) and
subsequently expressed in P. pastoris. The endoxylanase activity was assayed against 0.5% (w/v)
beechwood xylan, for 30 min in 0.05 M citrate-phosphate (pH 5.0). The recombinant MtXyn30A, was
purified to homogeneity (61 kDa) and subsequently characterized. The apparent molecular weight of
the recombinant protein showed a size reduction of about 8 kDa after treatment with endoglycosidase
H, which indicates N-glycosylation. The experimentally determined pl was 5.7, which is almost
identical to the theoretical one. MtXyn30A showed optimum activity at pH 4.0 and temperature of 50
°C. The enzyme showed specific activity against beechwood xylan and was found to be about 6 U/mg,
while it showed extremely low activity against wheat arabinoxylan and no activity against
galactomannan, glucomannan and glucan. Michaelis-Menten constants were determined for the
hydrolysis of beechwood xylan at substrate concentrations 1-10 mg/mL (Km=1.7 mg/mL and
Vmax=7.1 U/mg).

Keywords: Recombinant protein, Myceliophthora thermophila, Xylanase, Characterization, Pichia
pastoris
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Hopoyoyq Kol }OpoKTNPICHOS MG KOIVOTOMOV AUKKAGNS 06 TO Ogppuo@iio aokopdknrto
Myceliophthora thermophila

Kovtpovgivn E.L, Zéppa AL, Aéton A.2, Tomaxag E.!

YEpyactipio Bioteyvoloyias, Zyoli Xnuxev Muyovikev, EOviké Metoofio Tolvteyveio, Hpdwv
Lolvteyveiov 5, Zwypdpov, ABnva, 15780, EALddo.

2Epyactipio Opyavikic ynuetas, Zyor Xquikcv Muyyavikdv, EQviké Metoofio ITolvteyveio, Hporawv
LHolvteyveion 5, Zwypapov, AGnva 15780, EALddo.

O Aaxkdoeg (ofgwwoavaywydon o&vydvov, EC 1.10.3.2) amotelolv o gtepoyevi) opdda evidumv
OV OVIKOUV GTIV €LPVUTEPT KaATNYOPia TV 0EEBOTIKOV eVIOU®V TOV GEPOVY TOALOTAOVG YUAKODS
GTO EVEPYO TOVC KEVTPO KOl YPTCILOTOL00VTOL GE TAN00¢ Broteyvoloyikmdv epappoydv. To evdlapépov
YL TIG AOKKACES aLEAVETAL SOPKMDG AOY® TOV TAEOVEKTNUAT®OV OV eppavifovv mg Plokatardteg Kot
EMKEVIPMVETOL GTNV EKQPAOT VEOV AUKKAGHV Ord SLOPOPETIKES TNYES, TN SlEPEHVNON TNG SOUNG, TMV
1010TNT®V KOl TOV UNYAVIGHOD dpAoTg TOVE.

v mopodoo ePyocios TPAYUATOTOMONKE 1 TOPAY®YN Kol O YOPOUKTNPOUOC HL0G KOVOTOLOV
hokkaong (MtLac2) omo 1o Beppogiro poknto Myceliophthora thermophila. Apywd eéetdotnke 1
EMIOPACT], QUOIKOYNUWKOV TAPOYOVTOV KOTO TNV €rEpOroyn mopaywmyn g MtLac2 amd 710
uebvidtpopo Copopvknto, P. pastoris. H BeAtiotonoinon og mpog 1 cvykévipmon yoikov (0,025
mM) advénoe v mapaymyn tov gvidpov Kot 125% evd oc mpog tn cvykévipoon pebavoing (1%
VIV) 35,5%. X1 cvvéyela, 1 MtLac2 amopovadnke pe okomd o Bloynuikd yopokmmpiopud mge. Apyika
TPOGOIOPIOTNKE TEWPAUOTIKG TO poplakd Papog (80 kar 110kDa) kot to 1coniektpikd onueio (pl=4)
Tov eviopov. Me gnelepyacio TOV TEPOUATIKOV ATOTEAEGUATOV KOl PLOTANPOQOPIKAOY dESOUEVAV, M
ékppoon tov evidpov ¢ Vo TPWOTEIVIKA poOple amoddbnke oe dwpopetikd mpoéTtvma O-
vivkolvAimong. H evepydmta tov eviduov Bpébnke vynin oty mepoyn pH 3-4.5, eved og Paocicég
Kol ovdétepeg TpES PH undeviletar. To évlupo mapovsioce vynin evepydmta otovg 50 oC 6mov o
xpévog Mulong tov eivor peyoAvtepog amd 24 Mdpeg, EMOUEVEOG UTMOPEL Vo YOPOKINPIoTEL ©G
Oeppootabepd. Axoun, n MtLac2 mapovcioce wkavomomtiky avOeKTIKOTNTA GE 0PYOUVIKOVG OLOADTES
KOl TOPEUTOOIOTEG, EVD OO TIG EVMDGEIS OV Ypnoorombnkay to alidio tov votpiov dvnke vo
EMUPEPEL TNV 1OYLPOTEPT TOPEUTOSION. ATO TO. amoteléopata TG perétng e€edikevong g dpdong
g MtLac2, kabmg Kot g peAétng g Kvntikng ¢ MtLac2 ota vrootpdpota ABTS kot 2,6-DMP,
oavnke 61t 10 évlopo pmopel va 0Eedmoel £va PEYOAO €DPOC PUIVOAIKMY VITOGTPMUATOV OAAG og
ePLOPIopéVo Pabuod, kot dpa mpokertor mBavadg yroo EvOopo yoapniod o&edoavaymytkod SLVVOULKOD.
Q061660, T0 £VELIO GUVOAIKH TOPOVGINGE TOAD SLUPOPETIKA KOTUAVTIKA YOPOKTNPIOTIKA GE GYEoN HE
TIG TEPIOCOTEPEG YAPOUKTNPICUEVES AUKKAGES KUPImg AOY® TNG LVYNANG EvePYOTNTOC TTOL £J€1EE GTO
ackopPikd 0&y. Téhog, n MtLac2 ypnoyomonke emttuydc otV avtidpacn PlOUETATPOTNG TN
Bouteivng oe GovApovpeTivy.

A£Eerg kKAewdrad: Aaxkdon, Bepuootadepn, Myceliophthora thermophila, opyoaviky cdvBeon
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thermophila

Koutroufini E.*, Zerva A.%, Detsi A.2, Topakas E.!

!Biotechnology Laboratory, School of Chemical Engineering, National Technical University of
Athens, 5 Iroon Polytechniou Str., Zografou Campus, Athens 15780, Greece

2| aboratory of Organic chemistry, School of Chemical Engineering, National Technical University of
Athens, 5 Iroon Polytechniou Str., Zografou Campus, Athens 15780, Greece

Laccases (oxygen oxidoreductase, EC 1.10.3.2) belong to a group of polyphenol oxidases containing
multiple coppers in their active site and are used in many biotechnological applications. Interest in
laccases is increasing due to their advantages as biocatalysts and focuses on the expression of new
laccases, the investigation of the structure, properties and their mechanism of action.

In the present work, we report the production and characterization of a novel laccase (MtLac2) from
the thermophilic fungus Myceliophthora thermophila. First, the effect of physicochemical factors in
heterologous production of MtLac2 from the methylotrophic yeast P. pastoris was examined.
Optimization of copper concentration (0,025 mM) increased enzyme production by 125%, while
optimization of methanol concentration (1% v/v) increased production by 35.5%. Subsequently the
enzyme MtLac2 was purified in order to be biochemically characterized. Molecular weight (80 to 110
kDa) and isoelectric point (pl = 4) of the enzyme were determined. After experimental results and
bioinformatic data analysis, expression of the enzyme as two isoforms was attributed to different
patterns of O-glycosylation. The enzyme activity proved to be high in the pH range 3-4.5, while in
basic and neutral pH the enzyme was inactive. The enzyme showed optimal activity at 50 °C and a
half-life greater than 24 hours, so it can be classified as thermophilic. The activity of the enzyme was
also tested in the presence of organic solvents and inhibitors, where the MtLac2 showed satisfactory
resistance in all compounds tested, whereas the sodium azide appeared to be the strongest inhibitor.
The results of the specific activity study, together with the kinetic study of MtLac2 with ABTS and
2,6-DMP substrates, showed that MtLac? is able to oxidize a wide variety of phenolic substrates, but
at a limited extent, and thus is probably an enzyme with a low redox potential. Nonetheless, the
enzyme showed very different catalytic characteristics than most laccases mainly due to the high
activity observed towards oxidation of ascorbic acid. Finally, MtLac2 was successfully used in the
bioconversion of butein to sulfuretin.

Keywords: laccase, thermostable, Myceliophthora thermophila, organic synthesis
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Me0Oodoroyia Avaivong Bokmmpuokov Towviov oe Erminedo Mepovopévov Kuttdpov v
Yootk Mikpofroioyia Yyniig PvOponodoocng

Mnaiouévoc A. AL, Tapmokaxn A. I1.2, Kovtoovpavwig K. I1.3, kon Mavelrdkog H. X.!

YTuipa Iypogopixig xar Tniemixovovia, EOviké kar Kamodiotpioxé Havemiotiuio AOqvav, Dicia,
ElAéda.

2Tusua Emotiunc vtikic Hapoywyic, lewmovié Havematiuio AOnvav, Abijve, EXldde.

Tuiuo. Emotiuns kor  Teyvoloyiac Tpopiuwv, Apiototédeio  Hoavemotijuo Ocooalovikig,
Ocooalovikny, EALdoo.

H pkpookomio ypovocelpds €KOVOV EMITPENEL TN AEMTOUEPN OMEKOVION KOl  TOPOKOAOHONGN
SUVAIKAV OlEPYOOIOV G POKTNPIOKES KOWOTNTEG UEXPL TO EMimedo MEMOVOUEVOD KVTTapov. H
avAmTLEN LAONUOTIKAV KoL DVITOAOYIGTIKMV LOVIEA®V TapoLGtalel LEYEAO evOlOpEPOV SLOTL EMTPENEL
™ Onuovpyio kot tov €leyyo vmobécewv in silico, 6cov a@opd TN SLVOUIKY GULUTEPLPOPE
pikpoflaxedv cvomnudtev. H poviglomoinon twkpoflokdy Kowvotntmv, otav AduPdvel vaoyy g ™
otoyaotikotTnTag (Prodoyikd «Bo0pvPo») ce emimedo HEUOVOUEVOV KLTTOP®V, UTOPEl va TapEyeL
LOVOSIKEG TANPOPOPIEG GTO TAOG 1 PULVOTVTIKT TOIKIAOHOPQia EXNPEALEL TN SUVOULKN TNG OVATTLENG
UEYOA®V BOKTNPLOKOV KOWOTATOV. OU®g, 1 avaAvon KLTTOPIK®V TOWIOV givarl moAd ypovoPopa
dwdkacia, emppenng ae Adon.

[o vo avrpetomnicovpe oLTOVG TOVG TEPLOPIGHOVS ONUIOLPYNCOUE [0 KOWVOTOUO, TANPN
vroloyloTikny pebodoroyia, mov ovoudleton BaSCA (Bacterial Single-Cell Analytics). H BaSCA
gvromilel pe axpifela ta Oplo TOV UEHOVOUEV®Y BOKTNPIOK®Y KUTTAPMVY KOl TO ToPakoAovOEl, Kabdg
QLT AVOTTOGGOVTOL KOl O0pOvVTOL GE [io KTTOPIKY Towvia (Katdtunon Paktnpiov Kot KOTAoKELT|
SévIpwv yeveahoyiog) oKOUO KOl 6€ HEYAAES KPOPLOKES KOWOTNTEG LE TOAAATAES OOIKIES Ko
yMadec Paktiplo. oto medio Béaong tov pikpookomiov. EmumAéov, mapéyel oLTOUOTOTONUEVN
pebodoroyio avdAvong mov vmoloyilet TANODPA  YOPOUKTNPICTIKAOV UEHOVOUEV®Y  KLTTOP®V
(popporoyia, £Ekppact, TomoBecia, ¥pOVo dlaipeons, KAT.) Kal To opyavadvel oe BAcm dedopévav yo
TEPULTEP® GTATIOTIKT OVAALGN KO OTTTIKT OlEPEVVT|ON).

H axpipeia g BaSCA a&oroynonie pe moAAéG KuTTOPIKEG TOVieG PokTnpiov amd SloQOPETIKA
gpyootnpla. Zenepvd o akpifeia tig vapyovoeg peBddovg emTLYYAVOVTOG TOAD VYNAO TOG0GTO F-
measure (mavo amd 96.7%) oxopo ko og ewoveg pe moAvmAnbdeic pikpoflakég kowotntes. H
puebodoroyio pag givol OVTOUOTOTONUEVT, KOl KATOAANAN Yio EMEEEPYACiot KUTTAPIKMDY TOVIDV UE
vynAn pvBuamddoon. H minpoeopio mov e&dyetar omd Tig tovieg pumopel va aglomomnbel yuo v
avamTuén HOVTEA®V GTOXOOTIKNG Tpocopoinong ue okomd tnv in silico pedétn oympotiopod
Blodpeviov, Ty eueavion EUUEVOVTOV KUTTUP®V Kol GAA®Y QOIVOUEVOV UEYAAOD EVOLOQEPOVTOC Yia
v avOpdTIvN vYEia KATO 0o d10POPETIKEC VTTOBESEIC GTOYACTIKOTNTAG.

AéEearg khedrd: Mikpookomio ypovooelpdg ewkovav, Enelepyacio faktnplakng swovoe, Mnyavikn
uébnon, Kotdtunon omowiov, Katdtunon wvttdpov, Kotoaokevr] oévipmv  yeveaoyiog,
Ontwconoinon, Avalvon og eninedo LELOVOUEVOL KUTTAPOV.

Evyopiotiec: H gpyosio ypnuatodomnke amd v mpdén Ooiic-BIOYMENIA, mov éxst
ovyypnuatodotnOei and v E.E. (Evponaiké Kowwvikdé Topeio-EKT) kot and eBvikodg mopovg
péom tov Emyeipnoaxod Ilpoypdupatog «Exmaidevon kot A Biov Mdabnon» tov EZIIA-
Epgvuvnrtio Xpnuatodotoduevo ‘Epyo: ®AAHE. Enévovon oty kotvavia tng yvoong péoco tov EKT.
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Bacterial Single-Cell Analytics (BaSCA) Methodology for High-Throughput Systems
Microbiology
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'Department of Informatics and Telecommunications, National and Kapodistrian University of Athens,
Ilisia, Greece.

Department of Crop Science, Agricultural University of Athens, Athens, Greece.

*Department of Food Science and Technology, Aristotle University of Thessaloniki, Thessaloniki,
Greece.

Time-lapse microscopy allows the detailed imaging and monitoring of dynamic processes in bacterial
communities down to the single-cell level. Mathematical and computational modeling is of growing
interest to test hypotheses in silico regarding the dynamic behavior of microbial systems. Modeling of
bacterial communities while considering also the single-cell stochasticity (biological "noise™) offers
unique insights on the role of phenotypic diversity in evolving large community dynamics. However,
the analysis of "cell movies" is currently very time consuming and error prone.

In order to address these limitations, we developed a novel end-to-end computational pipeline called
BaSCA (Bacterial Single-Cell Analytics) allowing us to identify accurately the boundaries of
individual cells and track them as they grow and divide from frame to frame (cell segmentation and
lineage tree construction) even in very large microbial communities with thousands of cells in the field
of view. In addition, our automated analytics approach computes a plethora of single-cell attributes
(morphology, expression, location, division times etc.) and organizes them into a database for further
statistical analysis and visual exploration.

The accuracy of BaSCA has been evaluated using several cell movies of different bacteria. It
outperforms existing methods, achieving very high F-measure (above 96.7% consistently) even in
images with many overcrowded bacterial colonies. It is automated and suitable for high throughput
cell movies processing. The information extracted from the movies can be used to develop stochastic
simulation models in order to study in silico biofilms formation, persister cells’ emergence and other
intriguing phenomena for human health under different stochasticity scenarios.

Keywords: Time-lapse microscopy, Bacterial image analysis, Machine learning, Colonies
segmentation, Cell segmentation, Lineage tree construction, Visualization, Single-cell analytics
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K.M.2 (dhatzini@biol.uoa.gr, kmpappas@Dbiol.uoa.gr)

YOudda Mixpoproioyiag, Tuijua Bioioyiag, Zyoli Ostikiyv Emotnudv, EOviké xor Komodiotpiaxd
Hovemaortiuio ABnyvav, AGnva, EALddo

*Touéac Tevetixic kou Biotgyvoloyias, Tunua Bioloyiag, Zyolsy Ocuxcv Emotnudyv, EOviké xow
Kanodiarpraxo avemotiuio AGnvav, AOnva, EAAado,

National Bioenergy Center, National Renewable Energy Laboratory, Golden, CO, USA

To Baxtipio Zymomonas mobilis Bewpeiton opyoviopds-tAateopua yio ™ Blopnyovikn mopoymyn
BroaBavding, efartiog g wovoTTaS TOLv va Jopmver T YALvKOLn oe aifavodn, pe puBuovg Kot
anoddoelg mov ayyilovv 10 Bswpntikd péyroto. Tevetikd tpomomomuéva otedéyn tov Z. mobilis,
VIPEAY AVAPESH GTO TPOTO LIKPOPLUKE GTEAEYT OV KATOOKELAGTNKOV LE IKAVOTNTA TOVTOYPOVOL
katofolopol mevtoldv ko eEoldv, Yo xpnon oe {uUdcEeLg VOPOALUATOVY AtyvivokKuTTopivig. XTnV
gpyaoio avtn, 300 oteréyn Tov Z. mobilis kataokevacuéva oto US-DOE National Renewable Energy
Laboratory (NREL) mov cvykataforiCovv C5/C6 cdaxyapa, to 8b kar AX101, a&oroyndnkav oty
TOPUy®Yn abavoing amd ayxvpo eAANVikoy apafocitov, kpiBaptov kot citov. IIpwv ™ duwon, M
Bropdla vréotn acbevn 6&vn N Pacikn TpokaTepyasio mov akolovndnke amd evlvpukr vopoIvon
UE YPNOT EUTOPIKOV GKEVAGUATOV KLTTUPIVOCHOY KOl NUIKVTTOPIVACcOY. Meletnke n emidpoon
Seopmv TapauETpmv TG dlepyaciog oe cuvinkeg dlokprrhig vopoivong kol {Ouwmong (separate
hydrolysis and fermentation, SHF) kot tavtoypovng cakyaponoinong kot {opwong (Simultaneous
saccharification and fermentation, SSF). To otéhexog 8b amodeiybnke avmdtepo og OAES TIg cLVONKEC,
ue mopoyoyn ofavoing and 14 g/l émg 23 g/L oe dadikacieg SSF ka1 SHF avtiotorya, kot o€
VOPOALUE. aOPOV Gitov. Ydpobepuikd mpokatepyacuévn Propdala, amoAlayuévn omd T0 PHEYOADTEPO
HEPOG TOL KLTTOPLVOLYXOL KAAGUOTOG Kot Pe 1 Y®pig amoAlyvivomoinor, ¢dvnke vo mopepumodilet
wWaitepa v avamtoén tov Z. mobilis. Metalia&oyéveon pe MNNG kot eEgMKTIKT TPOGOPUOYT TOV
Z. mobilis og vdpordparte Propdlog OTOE TO TOPUTAV®, 0dNYNCOV GTN SNUIOLPYIN TOPAYDYOY TOV
otedeydv 8b wkar AXI01 pe avénuévn avBektikotmro. Ta tedevtaior givor vrooydueva Yo
amodoTikoTEPES Juumoelg Propdlog idlog evong kot TARPovg (MUUKVTTAPIVOLYXOL Poptiov. TéAog,
a&loloynnke n ypnon tov mhacdiov pZB301, oyediacuévo oto NREL étol dote va emttpénetl tov
koatoforiopd Ch-cakydpwv oto Z. mobilis, katd t0 peTOoNUATIOUO TOV LGIKOD TOTOL CTEAEDV
tov Z. mobilis, ZM4 ka1 CPA4.

AéEerc-khewdra:  Zymomonas — mobilis,  Proatbovorn,  amowkodounon  AMyvivokvttapivng,
ovykataporopog C5/C6 caxydpwv, MNNG-petarla&oyéveon, eEEMKTIKN TPOGAPUOY
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Performance of Zymomonas mobilis C5/C6-sugar assimilating strains in ethanol production from
Greek lignocellulosic biomass

Moysi K.!, Savvakis G.2, Roussou M., Zhang M.} Typas M.A.2, Hatzinikolaou D.!, Pappas
K.M.2

'Department of Botany, Faculty of Biology, National and Kapodistrian University of Athens, Athens,
Greece

’Department of Genetics and Biotechnology, Faculty of Biology, National and Kapodistrian
University of Athens, Athens, Greece

*National Bioenergy Center, National Renewable Energy Laboratory, Golden, CO, USA

The bacterium Zymomonas mobilis is regarded as a platform organism for large scale bioethanol
production due to its ability to ferment glucose into ethanol, at rates and yields reaching the theoretical
maximum. Genetically engineered strains of Z. mobilis, able to co-ferment pentoses and hexoses, were
among the first microbial strains to be produced for high-yield lignocellulosic fermentations. In this
work, two C5/C6-sugar fermenting Z. mobilis strains constructed at the US-DOE National Renewable
Energy Laboratory (NREL), 8b and AX101, were employed in ethanol fermentations of biomass
streams derived from crop farms in central Greece. Corn, barley and wheat straw hydrolysates served
as source for Z. mobilis growth. Biomass was initially subjected to weak acid or base pretreatment,
followed by enzymatic hydrolysis by commercial (hemi)cellulases cocktails. The effect of separate
hydrolysis and fermentation (SHF) or simultaneous saccharification and fermentation (SSF) regimes
was assessed at various operating conditions. Strain 8b proved to be superior in all conditions, with
ethanol yields ranging from 14 g/L in wheat straw SSF, to 23 g/L in wheat straw SHF. Hydrothermally
pretreated biomass, depleted for most of its cellulosic content and with or without delignification, was
especially inhibiting for Z. mobilis. MNNG-mutagenesis and evolutionary adaptation on such
inhibiting biomass hydrolysates led to Z. mobilis 8b and AX101 derivatives with enhanced growth
capabilities. The latter are promising for superior fermentations of sugar-rich same-source substrates.
Lastly, plasmid pZB301, designed in NREL to enable C5-sugar catabolism in Z. mobilis, was
evaluated for use in Z. mobilis wild-type strains ZM4 and CP4.

Keywords: Zymomonas mobilis, bioethanol, lignocellulolysis, C5/C6-sugar assimilation, MNNG-
mutagenesis, evolutionary adaptation
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Buoteyvoroyikd OVVOPHIKO VEOV OKPOOQPIALOV HIKPOOPYUVIGUAV OT6 OL0CTUAGYRATA YOP®OV
VYELOVOLKNG TOPTS ATOPPLURATOV

Péppog N., Meriong I1. kor Ntovyrag X.

Epyaotipio Awoyeipions xou Teyvoloyiag Yypwv Amofintwv, Tunuo Muyovikwv Iepifallovrog,
Anuokpitero  Iovemotijuo BOpdkng, Boo. Zopiog 12, 67100 EévOn (email emxovwviog:
sntougia@env.duth.gr)

To donotdAaypo TOL oyNUATICETOL EVTOG TOL YDPOV VYEIOVOMIKNG TOUPNG OTOPPLUUATOV ATOTEAEL Evov
Wwitepo TOTO VYPOL ATOPAATOV pHE CNUAVTIKA apyntikn enidpacr oto meptBaiiov, eEontiag TV
TEPIEYOUEVOV GE OLTO OPYOVIKOV KOl OVOPYOVAOV GUOTOTIKGOV, OTT®G givol 1 appovio, to Papéa
UETAALD, Ol OPMUOTIKOT VOPOYOVAVOPAKES, OL PAIVOLEG, TO. PUTOPAPLOKO Kol T, S1dpopa TAacTKG. H
GUYKEVTIPMOT] TOV EVOCEMV AVTMOV eEaptdton Kuping and ta emineda Ppoydntwong Kot TNy nAkia Tov
YDPOL VYEWOVOMIKTG TaPTS. Xvvibmg, ta dpua dtuotoddypato yopaktnpifovral amd younid Adyo
BOD/COD, aixolkd pH, vynAn mAektpikn oyoyudmTe Kol DVYNAEG GUYKEVIPMGELS OVCKOAMG
Broamodouncipmv opyavik®dv cvotatikdv. Ot cuvinkeg avtég dnpovpyodv Eva mepiBdilov vynAng
aAaToTNTOG KOt vynAov pH, 10 omoio pmopel vnd mpobmoBécelg va guvoncel v avamtuén
AKPALOPIA®Y Kpoopyaviou®v. TTapdin v dmapén TA00VG EPELVNTIK®Y EPYUCIOV GYETIKO UE TNV
TOVTOTOINGT] VE®V OKPOULOPIA®MY E0QV, EIVOL 1O10LTEPWOC TEPLOPIGUEVES Ol TPOCTAOEIEC ATOUOVOGTG
KO YOPOKTNPICHOD TETOU®V UIKPOOPYOVIGUAOV Ol gvdaitnuo Omwg eivat to dtuctardyuata. ‘Etot,
OTNV TAPOVGO, EPELVE, TPAYLOTOTOONKE N amopudvmdon HeEYaAov TA00VG akpaldeiiov Paktmpiov
péom g ypnong vmootpoudtov vyniov pH kot aAatoétmrog, kabdg kot m e€€tacm NG
owopuctloloyiag tovg. O poplakdg YOPUKTNPIGHOS TOVG OmOKOGALWE TNV Tapovsic dloKpitdv
(QUAOYEVETIKOV OpAd®V, HE TNV TAsoyneio avtdv vo oxetilovtal pe alofacedpiio €10m Tng
owovévelog Rhodobacteraceae. To yeyovog 6Tt ta otedéyn oavtd mapovoldlovv  e&uipeTikég
VOPOAVTIKEG OPUGTNPLOTNTEG ATOOEIKVOEL TNV EVEPYO GUUUETOYN TOLG GTNV ATOOOUNCT] TAUCTIKOV Kol
TAOGTIKOTOMTAOV oV evtomifoviatl og agBovia e dpYo SUGTAAGYHATO, VTOONAGVOVTOG £TGL, Oyl
UOVo TN SUVOUIKT TOVG VO EVEPYODV (OC OTOSOUNTEG, OAAG KOl TN SLVOTOTNTO EQPOPLOYNG TOVE GTNV
gevlopkn teyvoroyia.

A&Earc-Khetdna: dpylo daotdiayua; akpatdeihot; evOLUIKT TeXVOL0Yia; AKPAlOQIAL EVOLOLTHHATO.
To épyo avtd ypnuotodotnnke amd 10 E.T.A.A. ot0 m\oiclo 7TOL EPELVNTIKOD EPYOV

«IIpocdiopiopdc TtV KPOPLOKOV KOWOTHTOV Kot TNV enefepyacioc. vyp®dV AmOPATOV GE
Broavtidpactnpeg puepppavav - KE 813417,
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Biotechnological potential of novel extremophiles from landfill leachate

Remmas N., Melidis P. and Ntougias S.

Laboratory of Wastewater Management and Treatment Technologies, Department of Environmental
Engineering, Democritus University of Thrace, Vas. Sofias 12, Xanthi 67100,

Greece (email for correspondence: sntougia@env.duth.gr)

Landfill leachate is a type of wastewater with significant impact on the environment, due to the
presence of a vast range of organic and inorganic pollutants, including ammonium, heavy metals,
aromatic hydrocarbons, phenols, pesticides and plastics. The concentration of these constituents is
mainly depended on the rainfall rate and the age of the landfill site. Therefore, as expected, mature
landfill leachate contains a low BOD/COD ratio, an alkaline pH, high electrical conductivity and
several recalcitrant organics. Such conditions create a highly haloalkaline environment, which can
accommodate a range of various extremophiles. Despite the fact that the research on extremophiles
regarding landfill leachate deserves further experimentation, such experimental attempts are limited. In
this study, several extremophilic strains were isolated using haloalkaline media and their
ecophysiology was studied in depth. Molecular characterization of isolated bacteria revealed the
presence of several

extremophilic linkages among Bacteria. The majority of them were associated mainly with
haloalkaliphilic representatives of the family Rhodobacteraceae. Moreover, examination of enzymatic
activity revealed that these extremophlic isolates are involved in the degradation of plastics and
plasticizers abundantly found in aged landfill leachate sites, revealing not only their biodegradation
potential, but also their applicability to enzyme and bioreactor technology.

Keywords: aged landfill leachate; extremophilic; enzyme technology; extremophilic habitats.
This work was funded by the National Technical Chamber of Greece in the frame of research project

“Identification of microbial communities during wastewater treatment of landfill leachates in
membrane bioreactors - KE 81341”.
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