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MICROBIOLOGY AND GENOMICS COMBINE FOR A DISTRUPTIVE
TECHNOLOGY TO ADDRESS GLOBAL CHALLENGES

Aristides A.N.Patrinos, Ph.D.
SyntheticGenomics, Inc.
11149 North Torrey Pines Road, LaJolla, CA 92037

Email: APatrinos@SyntheticGenomics.com

The genomics revolution has fired up microbiology in many significant ways. From
realizing the incredible diversity of the microbial world to deciphering the intricate
pathways of microbial life we are entering a brave new world where opportunities for
disruptive technologies abound. Synthetic genomics is one such technology that will
have important applications, including energy production, climate change mitigation,
environmental remediation, as well as several possible medical uses. As with every
new disruptive technology there is always a potential dark side and we need to deal
with that eventuality head-on and ensure that proper safeguards are set up and risks
are minimized.

THE CONTRIBUTION OF MICROBIAL DIVERSITY TO THE
KNOWLEDGE BASED BIOECONOMY

loannis Economidis
European Commission, Brussels, Belgium

Email: loannis.Economidis@ec.europa.eu

One of the ten distinctive research themes of the Seventh Framework Programme of
the European Community for Research, Technological Development and
Demonstration Activities (2007-2013) is the Knowledge-Based Bioeconomy.
Bioeconomy (KBBE) includes all industries and economic sectors that produce,
manage and otherwise exploit biological resources (e.g. agriculture, food, forestry,
fisheries and other bio-based industries). In any of these fields Microorganisms are
playing key roles. The molecular knowledge and understanding of the ecology and
diversity of the microorganisms in these sectors transforms empirical practices to
knowledge-based exploitation of ecosystems contributing to a viable Bioeconomy. It
is expected that KBBE will play an important role in a global economy, where
knowledge is the best way to increase productivity and competitiveness and improve
our quality of life, while protecting our environment and social model.
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USE OF “OMICS” TO EXPLORE THE HUMAN GUT MICROBIOME
Janet K. Jansson
Department of Ecology, Earth Sciences Division
Lawrence Berkeley National Laboratory
1 Cyclotron Road, MS 70A-3317D, Berkeley, CA 94720

Email: jrjansson@Ibl.gov

The human gut is one of the most densely colonized microbial habitats on earth. The
collective microbiota, or microbiome, is responsible for many beneficial processes in
the gastrointestinal tract. However, disturbance due to disease or antibiotic therapy
can have detrimental impacts on the human host. The objectives of our research were
to investigate the composition and function of the gut microbiota in healthy and
perturbed states using different omics approaches. We found that antibiotic therapy
can have long-term impacts on the composition and antibiotic resistance of the gut
microbiota. In another study we focused on a set of twins with IBD (Crohn’s disease
and ulcerative colitis). Although the microbiomes of healthy twins were similar, those
with disease were markedly different. This difference was also reflected in the
metagenomes, metaproteomes and metabolomes of fecal samples collected from the
same twin pairs. Thousands of proteins and metabolites were screened for biomarkers
that correlated to disease as well as to the gene content in the samples. In another
recent study we found that the gut microbiome could be transplanted from a healthy
donor to a patient with severe Clostridium difficile associated disease, bringing new
insight about the importance of the gut microbiota for human health. In conclusion the
gut microbiome composition and function is dependent on some external factors, such
as antibiotic therapy, and can also be influenced by disease. These studies indicate
several potential biomarkers for diagnosis of IBD diseases and point to therapeutic
applications of the gut microbiota.
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1.1. AcOévereg putOV oL TPOKAALOVVTOL OTO PUTOTAGSHOTA 6TV EALGOO
Bélhog E.1, Aodomoviov @.' & I1.H. Kvpuakomodiov?

! [Mavemomuo Osocariag, XyoAn ['eownovikov Emomuav, Tunua I'eomoviag,
Dotk Mapaywyng kar Aypotikod Iepipdirovtoc, Epyactpio @vtoraboroyiog

2Aovusiov Agpomayitov 15, Mapovot, Abrva

“Email: evellios@agr.uth.gr

Ta @utomidopata givor Gram+ 7TPOKAPLOTIKOT OPYOVIGHOTL 7OV  GTEPOLVTOL
KLTTOPIKOD TOYYOUOTOG Kot dtoplovv mopacitikd otov NOud tov eutodv. Avikouv
otV kAdon Mollicutes pali pe to poKOTAGGUATO, OVPEATAACLOTA, OYOAETAAGILOTOL
Kol ongponAdopata. To QUTOTAAGLOTO TPOKAAOVY CNUOVTIKES acBéveleg oe TOAAG
€lon KaAMepyobuevemvy kol avto@udv euTeV (tpocsBdiiovy mepiocodTEpa amd 700
elon euvtdv mov avikovv og mepimov 100 owoyéveleg). H petddoon tovg yiveton pe
polntika évropa (nuintepa yvootd og mnontika tCitlikdxkio) oto omoio pmopohv Kot
nolhamhacidlovtal. Méypt ofjuepa dev givar duvarr) 1 KOAAEPYELD TOVS GE TEXVNTA
Opentikd vrootpoduata. To copuntdOpate TOL TPOKAAOHY GTOVG EEVIOTEC av Ko Efvat
YOPOKTNPLOTIKA OV ivan maBoyvopovikd Kot 0e pmopet vo yivel 0 dloympiopog tomv
QLTOTAQGUATOV pe Bdon avtd. Avtol givor Kot 01 KUPLOTEPOL AOYOL TOL 1) JIUYVMOT)
Kol TaEVoIKY Katataln Tov euToTafoyovmy avtdv yivetol pe poplokés pnefdoovg
(PCR, RFLPs), BoaociCouevn ot @uioyevetikn katdrtay tovg Paost g meployng
16SrDNA. "Exouv yoapaktnpiotei £o¢ topa 23 mbava €idn (Candidatus Phytoplasma
species) mov avtiotoyobv pe TV Todadtepn Katdtaén toug o ouddeg (Groups) twv
omoimv 1o péyeboc tov yevopatikod DNA mowkiker amd 530 £wc 1350 kbp.

2y mapovoa epyacio o TaPOVCIUCTEL TO AVTIKEILEVO £PELVOC TNG OUAOOS LOG TTOV
elval 1 01dyveon Kot 0 YOPAKTNPIGUOS TOV QUTOTAACUATOV GTI XOPO LOG TOV
npokoAoOV acBéveleg Onmg yryovtoeOoiuio ko stolbur g topdrac (Group | ko
XII), kB¢ kot vpoTaiKog iktepog TV Tupnvokdprwmv (Group X).
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1.1. Plant Diseases caused by phytoplasmas in Greece
Vellios E."", Lioliopoulou F.* & P.E. Kyriakopoulou®

! University of Thessaly, School of Agricultural Sciences, Department of Agriculture
Crop Production and Rural Environment, Laboratory of Plant Pathology

2 Dionysiou Aeropagitou 15, Marousi, Athens

*Email: evellios@agr.uth.gr

Phytoplasmas are Gram + prokaryotes that lack cell wall and inhabit the phloem of
plants. They are classified in the class Mollicutes, along with mycoplasmas,
ureaplasmas, acholeplasmas, and spiroplasmas. Phytoplasmas cause important
diseases in a number of cultivated and wild plants (belonging to approximately 700
species in about 100 families). They are transmitted by sap-sucking insect-vectors
known as planthoppers and leafhoppers (Hemiptera), in which phytoplasmas can
propagate. Until today they have not been cultivated in vitro. Furthermore, the
symptoms that are caused in the diseased plants, though characteristic, cannot lead to
an accurate identification and classification. These are the main reasons that
molecular characterization of conserved genes (16Sr RNA gene sequences) is
currently used for the diagnosis and the classification of phytoplasmas. The
classification scheme used today is based on RFLP patterns of PCR-amplified
16SrDNA sequences. So far, 23 different Candidatus Phytoplasma species have been
characterized; the size of their genomic DNA varies from 530 till 1350 kbp.

The subject of the present work is the diagnosis and the molecular characterization of
phytoplasmas that infect major plant crops in Greece, such as tomatoe causingdiseases
known as big bud and stolbur) and stone fruits (causing European Stone
FruitYellows).

13
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1.2. ETepoyévela TOV E6OTEPIKAOV PETAYPUPOpevoV mteptoy®@v (ITS1 ko 1TS2)
0{®T0OEOPEVTIKAVY 6TELEY DV Pseudomonas stutzeri amopovopivov omxo
PLLOcOUIPa PUTAOV GLTAPLOD

Bevigpaxn Al Anpov M. Belopn El Koatwvéxn -Al, XotinmowAiong 12&1I1
K(xrwémngl*

1Epyacmﬁp10 Mopraxnc Bioloyiag
2Epya0m’1p10 Ievucng xon IN'ewpywng Mikpofroroyiog

Tunpo 'eomovikng Bloteyvoioyiag, 'ewmoviko [avemompio ABnvov, lepd 0d6g 75,
Botoavikog , AOva

Alwtodeopevtikd Poakmmprokd oteAéyn éxovv omopovodel and ™ poéceapa
KOAMEPYOVUEVOV QLTAOV GLTaplov amd Opopeg mepoyxés g EAAGSac ta omoia
yapoxtpicOnkav g Pseudomonas stutzeri Bocilopevolr otnv avidivon tov 16S
rRNA xot nifH yovidiov. Enléydnkav 8 otedéyn almtodeopsvtikdv P. stutzeri tov
omoimv avolvdnke 1 evéopifoocouiky mepoy 16S-23S (ITS1) kot 23S rRNA-5S
rRNA (ITS2). Opoing avaldbOnkav ot meploxés avtég omd to TLVmKd otéheyog P.
stuzeri A15 -apywd ovoualduevo Alkaligenes faecalis Al5- mov amopovabnke amod
pOlt omv Kiva kor amd 10 otéleyog CMT.9.A mov £€xer amopovmbel oamd
ploceaipa copyov ot [eppavia. H evioyvon pe PCR tov ITS1 tunupatog tov
Bakmprokdv oteleydv £dmce dV0 TPOIdvTa EVIoYLONG OO TOL GTEAEYN OO LOVOUEVOL
amd 10 odpyo kail to POl eved oto EAANvVikG oteléyn mov amopovodnkay and crrdpt
napovoiace uovo éva mpoidv evioyvone. Ta otedéyn P. stutzeri Al5 xouw CMT.9.A
nepiéyovv 6vo ITS1 tpuquato 591bp kot 615bp avtictoyya, evéd to, EAANVIKA oTEAEYN
eépouv éva ITST tpunqua 591bp. IMapdpoo podTLIO TAPOVSIALETAL GTV OVAALGT TV
ITS2 TunuatOv TV oteEle)dV OV peEAETHONKAV.
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1.2. Inter- and intracistronic heterogeneity of ITS1 ko ITS2 Internal
Transcribed Spacer regions among diazotrophic Pseudomonas stutzeri strains
isolated from the rhizosphere of wheat

Venieraki A.}, Dimou M.%, Vezyri E.*, Katinaki P-A.%, Chatzipavlidis I.> & P.
Katinakis®*

'Laboratory of Molecular Biology,
?Laboratory of General and Agricultural Microbiology
Dept. of Agricultural Biotechnology, Agricultural University of Athens,

lera Odos 75, Athens

Several diazotrophic Pseudomonas strains have been isolated from the rhizosphere of
wheat cultivated in different regions of Greece and characterized as Pseudomonas
stutzeri based on the nucleotide sequences of 16S rRNA and nifH genes. The
intracictronic and intercistronic 16S-23S Internal Transcribed Spacer regions (ITS1)
and the 23S rRNA-5S rRNA genes (ITS2) were investigated in 8 isolates of
diazotrophic P. stutzeri isolated from wheat, P. stuzeri A15 formerly known as
Alkaligenes faecalis A15 which was originated from paddy rice in China and strain
CMT.9.A which was isolated from the rhizosphere of Sorghum in Germany. PCR
amplification of ITS1 generated two bands from strains isolated from sorghum and
rice and one band from strains isolated from wheat. Sequence analysis of the
amplified fragments revealed an 1TS1 fragments contained genes for tRNA"® and
tRNA*? is common in all strains. The P. stutzeri A15 and CMT.9.A strains contained
one additional larger ITS1 which were distinct from each other with respect to length
and nucleotide sequences. Similar patterns were also observed for ITS2.
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1.3. AEPOpETAPEPONEVOL PKPOEVKAPVMDTES O AGTIKO TEPLPAALOV: TOUKILOTNTA,
010001 KoL 0 POLOG TOVG GE EPNUEPU TPOPIKA TAEYpATO

Ievitoapng X.}, Movotako-Toovn MY, Koppdg K.? & N. Kaloyepérnc®
1Tm'] pa Broloyiag, Apiototédeto [Mavemomo Osocorovikne, Osocaiovikn 54124

T o F'ewmoviag, IyBvoroyiag & Yddtvov epiBadiiovtoc, Xyoln 'ewmovikdv
Emomuov, [oavemompuo Oscoariog 38446

3Tm’1ua Mnyavikav [TepidArovrog, [ToAvteyveio Kprtng, Xavid 73100

“Email: mmustaka@bio.auth.gr

H popporoyikny kot @uAoyevetikr] mowihdtnta, odénon Kot o0y TV
OEPOUETAPEPOUEVAOV  HIKPOEVKAPVOTOV OlEPELVNONKE 6TO aoTIKO TEPPAALOV TNG
oM ¢ BOeocolovikng. o 10 okomd avtd, AEPOUETAPEPOUEVO COUATIOWL
oLAAEYOMKOY o1 O1dpKELD TPV EMOYDV, TO POVOT®PO Kat To Yedva Tov 2007 Kot
mv avoiEn tov 2008. Ou derypoatoinyieg mpaypotomomOnKay He OEYHOTOANTTN
aépa, 0 OmOi0g evepyll GLUVEAEYE OEPOUETOPEPOLEVO COUOTION CE OMOGTEPMUEVO
vepo. Toavtoypova, moNTIKE HETAPEPOUEVOL HKPOOPYAVIOUOL GULAAEYOVTOV GOF
TEWPOUOTIKEG O0TAEES HeE  amooTeElpOuévo  vepd, Ppoong ko BoAacowvo. H
HOPPOAOYIKT] avaAvon €ywve o€  avAGTPOPO KPOOKOTO (Bopiopod Kot 1
euhoyevetikn pe ovaivon tov  18S rRNA  yovidiov. H wxowotmra tov
HUIKPOELKOPLOT®OV  TEPLEAQUPOVE  QVTOTPOPOVE  UIKPOOPYOVIGHOVG,  KUPIMG
YAOPOPUKN KOl ETEPOTPOPOVS UIKPOOPYOVIGLOVGS, OTTMOC ETEPOTPOPO. VAVOLOGTIYMTA,
Brepopdmtd kol apoPadeg wkabmg wor pokntec. IToAloi amd owtovg TOLG
UIKPOEVKAPLMTES £YOVV KATUYPAPEL amd 0ePOPLOAOYIKEG LEAETEG OE BALEG TTEPLOYES.
7 yEVN LKPOEVKAPVOTOV KOTAYPAPNKOV TALTOYPOVO KOl GE TOPIKEILEVA VOATIVA
ovotnuoata. Ot 0EPOUETAPEPOUEVOL UIKPOEVKOPLMTES TOV TapaTNPNONKOY pE ™
LEYOADTEPN CLYVOTNTA TAPOVSINCAY TO HEYOADTEPO PLOUO ahHENONG Kl £EQPTUGOV OE
VyNAQ enineda apOoviag oe 2-3 gfdopnadeg otig melpapotikés dwtaéelc. Tavtodypova,
oyNUATIGOV £vo TOAOTAOKO HKPOPloKd TPoeIKO TAEYLA, TO omoio Tapatnpnonke o
OAeg TG emoyés. Ot xuplapyotl HIKPOELKAPLMTES, GLVOETIKA TOL TPOPIKOV TAEYLOTOC
nrav (1) ta yropoevkn Haematococcus lacustris, kokkogwdn yAwpo@Okn THTOL
Chlorella, Chlamydomonas spp. kot Scenedesmus cf. obliquus, (2) etepotpoga
VOVOLOOTIY®OTA Onmg ta KoopomoAitika €idn Cafeteria minuta kot Rynchomonas
nasuta, (3) ta Brepapdwtd Pattersoniella vitiphila ko Vorticella sp. kot (4) €idn tov
vévovc Amoeba.
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1.3. Airborne microeukaryotes in an urban environment: diversity, succession
and their role in ephemeral food webs

Genitsaris S.!, Moustaka-Gouni M."", Kormas K.* & N. Kalogerakis®

Addresses: 'Department of Botany, School of Biology, Aristotle University of
Thessaloniki, GR-541 24 Thessaloniki. Greece

Department of Icthyology & Aquatic Environment, School of Agricultural Sciences,
University of Thessaly, GR-384 46 Nea lonia, Greece

3Department of Environmental Engineering, Technical University of Chania, GR-
73100 Chania, Greece

“Email: mmustaka@bio.auth.gr

The airborne microeukaryotic morphological and phylogenetic diversity was
investigated in the city of Thessaloniki, Greece. Airborne particles were collected
during three seasons, autumn and winter 2007 and spring 2008. Samples were taken
with an air sampler that actively collected airborne particles in sterile water.
Simultaneously, passively dispersed microorganisms were collected in experimental
containers with sterile tap and sterile sea water. Samples were examined using an
inverted fluorescent microscope and with phylogenetic analysis of the 18S rRNA
gene. The microeukaryotic community comprised of autotrophs, mainly
Chlorophytes, heterotrophs, which included HNFs, Ciliophora and Amoebas as well
as Fungi. Many of these microeukaryotes are commonly observed in aerobiological
studies. 7 taxa were detected in simultaneous examination of samples of nearby
aquatic systems. The most frequently observed airborne microeukaryotes reached
high numbers within 2-3 weeks in the experimental containers forming a complex
food web observed in all seasons. The key microbial components of the food web
were (a) the Chlorophytes Haematococcus lacustris, a Chlorella-like taxon,
Chlamydomonas spp. and Scenedesmus cf. obliquus, (b) members of HNFs like
Cafeteria minuta and Rynchomonas nasuta, (c) the Ciliates Pattersoniella vitiphila
and Vorticella sp. and (d) species belonging to the genus Amoeba.
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1.4. Mkpopro ko Kiripa
A.I'. Tempyakomoviog

I'eomoviko Havemommuo Abnvov, Tunua IM'eorovikng Bloteyvoloyiag,
Iepd Od6¢ 75, 118 55 AbMva
Email: dgeorga@aua.gr

Or mayomupnvoTikol UKPOOPYOVIGHOL OTOTEAOVV KOWO UEAN TNG  EMIPUTIKNG
HIKPOYA®PIOAG TV TEPICCOTEP®V PLTAOV. ALPEVYOVV OO TN PLTIKN EMUPAVELD GTNV
atudoeapa kot Exovv Ppebel akoua kot oe vyoupetpa 70 km. E&attiog g
TOYOTTUPNVAOTIKNG TOVS IKAVOTNTOG KO TOV UEYOA®Y TANOLGUOV TOV avamTHGGOVTL
emoutikd, &yl mpotabel 0Tl {owg mailovv Kdmolwo POAO oTN SWUOPPDCT] TOL
KMUOTOG HEG® TOV GYNUATIGHOV VETOL oTa VEQN. [ va dtomiotmBel n onuacio g
dwdkaciog avtng ot evon, €xel EeKvNoel P OEMIGTNUOVIKY] GUVEPYOGIO HE
epeuvntég g Puowng e Atuodceopoc. e pio oglpd TEWPOAUATOV, OTOV
TOYOTTUPNVAOTIKA PAKTNPLO YEKAGTNKAV GTOV TEYVNTO OGAALO VEPDV TOV VGTITOVTOV
FZK/AIDA (Kapiopovm, Depupoavia), amedeiydn ot to Pseudomonas syringae
oynuatice mayo oe texvntd véen. o va extiunBel Spwc o poroc TV
TOYOTUPNVAOTIKOV  Paktnpiov kot OA®V TV BlOAOYIKOV TLUpNVeOV TEyov o1
SLUOPP®OTN TOL KAIUATOC, YXPelovior OESOUEVA Y10, TOVG TPOYLOTIKOVS TOLG
ap1Buovg oty atpocealpa. Eva kotdAinio epyoieio andxTnong t€1o1mv ded0UEVmV
gtva 0 Oahapog didyvong aépa cuveyovg pong (CFDC) tov Colorado State University
(HITA). Ipdxerron yio teyvntd OdAopo vepav pe o1dyvon aépa o OepLoKPaCIOKES
KMoEIS, OOV EMTLYYAVETAL O EMAEKTIKOSC SLOYMPICUOC ATHLOCPOIPIKOV COUATIOIMV
oL OpoVV MG TVPNVES Tayov. O BdAapoc ypnoyonoleiton amd to £00(pO¢ N Omd
0EPOCKAPOC KOl SOKIUACTNKE MG TPOG TNV EMAEKTIKY] ATOUOVOGCT] KOl YOPOKTNPIOUO
TOYOTUPNVAOTIKOV Baktnpiov omd v oTHOcEOIPO. X& TPOKUTAPTIKA TEPALT,
alopnua tov PS. syringae yekdotnke 610 £6MTEPIKO TOL OAAGLOV Kot GYNUATIOE Kot
TG Tayo, avtifeta pe o pn-royomvpnvetikd Escherichia coli. Emiong emtevydnke
0 dywpiopdc tov Ps. syringae and to E. coli, 6tov 1o 600 €idn doxpudotnkoy
tautoypovo o€ piyua. Avtd amodeiydnkoav pe v amopOvmoT KPLGTIAA®Y TAYOL
and tov Bdhapo oe dokio HAE, v amopdvmon oAtkov DNA amd tovg kpuotdhiovg
kot v aviyvevon pe PCR tov yovidimv inaZ (Ps. syringae) kot xopF1 (E. coli) xat
16SrRNA xot v Ta 000 €ion. Extyundnke 611 10 Beopntikd katd@AL aviyvevong
Bakmpiov oto dlokio elvar 8 kiTTOopa. Xe Tpion mepdpato derypaToAnyiog aépa
(pBwommwpo 2008) dev aviyvednkav mayomupnveaTikd PokTnplo. LVUVEKTILOVTOS OTL
T0 KOTOOAL aviyvevong etvar 8 Paxtipia, @aivetal 6Tt vanpyav Atydtepa and 0,03-
0,04 moyomupnvotikd Paktipa ové Aitpo aépa ota detypata avtd. O apiBpoi avtol
etvar plo mpodTN YopmAn ektipnom, wpéxpt va mocotikomowmBel mn  wovoOTNTO
amopOVOoNG BakINPlakdV Kot fLOAOYIKOV TUPHVEOV TAYoL LE T néBodo avtn.

EYXAPIZTIEZ
H ovvepyasio tov AIT pe to FZK (I'eppavia) ypnpatodotdnke amd v [TET xot

10 ITIA. H ovvepyacia pe to CSU (HITA) ypnuotodotinke amd to Topupa
Fulbright.
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1.4. Microbes and Climate

D. Georgakopoulos

Agricultural University of Athens, Faculty of Biotechnology, lera Odos 75, 118 55
Athens, Greece

Email: dgeorga@aua.gr

Ice nucleation active (INA) microorganisms are common constituents of the epiphytic
microflora on most plants. They disseminate in the atmosphere and have been found
in altitudes as high as 70 km. By virtue of their ice nucleation activity, they have been
proposed as potential players in climate forcing via the formation of precipitation in
clouds. To determine the significance of this process in nature, an interdisciplinary
collaboration with scientists in atmospheric physics has been initiated. In a series of
experiments with INA bacteria injected in the FZK/AIDA cloud chamber in
Karlsruhe, Germany, it was shown that Pseudomonas syringae can initiate
precipitation via ice nucleation in artificial clouds. However, it is necessary to
estimate the real numbers of INA microorganisms and biogenic ice nuclei in the
atmosphere, in order to estimate their full potential in climate forcing. The Colorado
State University (USA) continuous flow diffusion chamber (CFDC) is a thermal
gradient diffusion chamber that achieves the selective segregation of particles in the
air that can act as ice nuclei. The CFDC can be operated near the ground or from an
aircraft. It was tested as a tool to selectively isolate and characterize INA bacteria
from the atmosphere. In a series of preliminary experiments, a suspension of P.
syringae was injected in the chamber and again it formed precipitation in simulated
cloud conditions, whereas Escherichia coli did not. Moreover, the CFDC effectively
separated INA P. syringae from non-INA E. coli when the two were co-injected.
These were confirmed by collecting ice crystals from the chamber on a TEM grid,
extracting total DNA from the grid and identifying the two bacteria by detecting the
inaZ gene (for P. syringae), the xopF1 gene (for E. coli) and the 16SrRNA genes for
both species. A theoretical detection limit of only 8 cells on the grid was estimated.
However, no INA bacteria were detected in three ambient air samples taken in fall
2008. This implies that there were fewer than 0,03-0,04 bacterial ice nuclei L™ of air
in these samples. These should be viewed as low estimates, until collection
efficiencies of this method are determined.

ACKNOWLEDGEMENTS
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1.5. AAAnAeniopacn 6evopoOpopP®V HUKOPPILIKMOV GTELEY DV NE TOV
gvooovpfrotiké poknra Fusarium solani etéleyog FSK og pileg Topartag

T'empyrdoov A., [Todhog Z., Yynmraving L., Kaprovlog A. & K.K. TTaradomoviov

[Mavemomuo Osocariag, Tunua Broynueiog ko Bioteyvoroyiag, [Thovtwvog 26 &
Awohov, 41221, Adpioa

Email: daphnegeobiot@yahoo.gr

‘Eva un  maboydévo, evdoputikd otéleyog poknta, Fusarium solani K, mov
anmopovodnke amd pileg PLUTOV TOUATOG TOL AVOTTUYONKAY GE EMOYETIKO COMPOSt,
elval wavd va Tpodyel TNV ovATTTLEN TOV PLTOV KOl VO ETIPEPEL OVTOYN EVAVTIO GE
nafoyoéva tov PiKov GLGTNUATOS KOl TOV (QLAAMUOTOG. TNV TOPOVCO HEAETN
eCetdobnke M aAAnAemidpoon HETOED TOL TOPATAVED OEEALOL HOKNTO HE £val
devdpopopeo pokopplikd otédeyog poknta, Glomus sp., otic pilec eutdV TOHATOC
(Solanum lycopersicum). Ot pilec T@v @uTOV TOoudTOG MOADVONKOV pHE TO
TPOGTATEVTIKO KOl TO HOKOPPLIKO oTéEAEXOC TawTdYpova N dwadoykd. H woavotnta
OTOIKICHOV TOV KAOe poxmta extiundnke mocotikd. Emiong, efetdonkav mibavég
oAayég, AOY®D NG TOVTOYPOVNG Topovciag tov otehéyovg FSK, oto mpodTLTO
AVATTUENG TOV HOPPOAOYIKADV SOUMY TOL HUKOPPILIKOD LOKNTAL.
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1.5. Interaction of arbuscular mycorrhizal fungi with the endosymbiotic fungus
Fusarium solani strain FsK in tomato roots

Georgiadou D., Poulios S., Ypsilantis I., Karpouzas D. & K.K. Papadopoulou

University of Thessaly, Department of Biochemistry & Biotechnology, Larisa 41221,
Greece

Email: daphnegeobiot@yahoo.gr

A non-pathogenic endophytic fungal strain, Fusarium solani K, isolated from root
tissues of tomato plants grown on a suppressive compost, is able to promote plant
growth and confer resistance against root and foliar pathogens. In this study, the
interaction between this plant beneficial fungus and an arbuscular mycorrhizal fungus,
Glomus sp., was investigated in tomato roots (Solanum lycopersicum). Tomato roots
were co-inoculated with the biocontrol strain FsK and the AM fungus, with the
inoculants being applied simultaneously or in succession. Root colonization ability of
each fungal species was quantitatively assessed. Possible alterations to the pattern of
myecorrhizal structures formed by the AM fungus, as influenced by the presence of
FsK, were also examined.
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1.6. Xapaxtnpiopég g PaKTnpLoKig TOIKILOTNTOS ATOPANTOV TOV 0pLYEI®V
APVG00Y XuAKIOIKNC.

Awkomavayldtg Z., Adptov O., Xepiotatidov E., Mmovpting K. & I'. Totdung

Tuqpa Awyeipiong Heppairovtog kot Duokav [Topwv, [avemotuo loavvivov,
Yepépn 2, Aypivio, T.K. 30100, EALGSa

Email: gtsiamis@cc.uoi.gr

Ta 6&wa andfinto opvyeiov (acid mine drainage) mov mapdyovrotl amd evepyd 1/Kat
EYKOTAAEAEYWHUEVOL OpUYEIDL €YOVV ONUOVTIKEG EMUTTMOCEL OTNV OKOAOYiDL T®V
Aekovov amoppons kabmg amoteAovV YN LOAVVONG TOV EMLPAVEILK®V Kol VTOYEUDV
vodtwv. O&edprrotl pkpoopyavicpol mtailovv onuavtikd poA0 GTNV OTOKOTAGTOOM
Kol dwtpnon Prounyoavikav cvotnudtov mov enefepydlovtar 6&va amdPfAnta
opvyeiov. v Tapovca HEAETN YOPAKTNPIGOUE TIS POKTNPOKES KOWVOTNTEG EVOC
EYKATAAELEYHEVOD OPLYEIOL ¥PLGOV OTO ZTPATMOVL XOAKIOIKNG YPNOULOTOIDVTOG
16S rRNA Bipriobnkec kot pikpoosvototyiecc DNA vynming nukvotrag (PhyloChip,
Affymetrix SA).

Agtyporta vepod cuAléyOnkav to Noéupplo tov 2008 ard ) otod 410 (N' 40° 31" 43",
E 23° 46' 23") ue pH 2.4 xou ypnoyomomonkoy yio TNV KaTooKELN KOl 0VOAVGT LLOG
16S rRNA Boktnplaxng Bpiodnkng.

Ta amoteAéopata TG avaivong £deiéav: (o) v mopovsio BakInplakdv TANOVGUOY
ovyyevikov pe Alicyclobacillus sp., Ferrovum myxofaciens, Acidithiobacillus
ferrooxidans kot pe un koldepynowov B- kot y-Proteobacteria kot (B) v dmapén
VEOV QUAOYEVETIKOV OUAO®V Talvopukmv ouddmv. H avédlvon pe pikpoovototyieg
QOVEPMGE U0 CNUOVTIKA UEYOAVTEPY] POKTNPLOKN TOWKIAOTNTO UE OVTITPOCHTOVS
and 24 dopopetikd eOAM kot 81 drapopetikég TaEelc voypaupilovag T SVVIKNY
tov PhyloChip oe pelétec pikpoPiaxng owoAoyiog kot  TEPPAAALOVIIKNG
pikpoBroroyiag.
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1.6. Characterization of bacterial diversity in acid mine drainage (AMD) of a
gold mine in Stratoni, Chalkidiki, Greece.

Diakopanagiotis Z., Lortou R., Seristatidou E., Bourtzis K. & G. Tsiamis

Department of Environmental and Natural Resources Management, University of
loannina, 2 Seferi St., Agrinio, T.K. 30100, Greece

Email: gtsiamis@cc.uoi.gr

The acid mine drainage (AMD) produced by active and abandoned mines can have a
significant influence on the ecology of the receiving waters. AMD is source of surface
and ground water pollution and has resulted in serious ecological disasters.
Acidophilic microorganisms play important roles in environmental and industrial
systems, including the environmental problems of acid mine drainage and acid rock
drainage. In this study, we characterized the bacterial communities from an
abandoned gold mine in Stratoni, Chalkidiki, Greece using 16S rRNA libraries and
DNA microarrays (PhyloChip Affymetrix SA).

Water samples were collected in November 2008 from mine 410 (N” 40° 31° 43>°, E
23° 46> 23°) with a pH of 2.4 and a bacterial 16S rRNA library was constructed in
pGEM-T (Promega, USA) using the universal bacterial primers 27F and 1492R.

Analysis of the 16S rRNA library revealed the presence of bacterial populations
related to Alicyclobacillus sp., Ferrovum myxofaciens, Acidithiobacillus ferrooxidans
and uncultured B- and y- Proteobacteria. Interestingly, new phylogenetic groups were
identified. The PhyloChip analysis revealed a much greater bacterial diversity with
representatives from 24 different Phyla and 81 different orders, underlining the great
potential of PhyloChip in microbial ecology and environmental microbiology studies.
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1.7. Buoyeoypa@io kot £1007£Evesn TANOVGRAOV HPUKNTOV TOV GOUTAOKOV EL00VG
Pleurotus eryngii

I'.L. ZepPoxng

l'eomovuco oavemomuo Adnvov, Tuqua IN'eorovikng Bloteyvoioyioc, Epyactplo
I'evikng & l'ewpywng MikpoBioroyiag, lepd O86¢ 75, 11855 Adnva

Email: zervakis@aua.gr

To odumhoko &idoc Pleurotus eryngii mepihopfaver poxknteg mov oynuatiCovy ekiextd
0O HOVITAPIL KOl OVOTTUGOOVIOL OE QLTA NG owoyévewag Apiaceae
(oxiavoavOn). Extevig detypotoANmtiky] 0atkacia, 1 omoio KAAvye TO0 HEYOADTEPO
TUNHO TNG TOYKOGHLOG YEOYPOPIKNG KATAVOUNG TOV €100V, 001YNGE GTOV EVTOTIGUO
Kot amopdveon meplocotepmv tov 80 otedéymv P. eryngii mpoepydueva omd Ola
oxedov ta yvootd eutd-Eeviotég (Eryngium spp, Ferula spp., Ferulago galbanifera,
Laserpitium latifolium, Eleaoselinum asclepium, E. gummiferum, Thapsia garganica,
T. villosa, Smyrniopsis aucheri, Kellusia odoratissima katCachrys ferulacea) nepioymv
™™g Evpdmng ko g Aciag. Ta delypata a&oloyndnkov pécm culeLKTIKOV SOKIUDV
YEVETIKNG OLUPATOTNTAG GE CLVOVLAGCUO HE HOPPOAOYIKOVG KOl OIKOPUGIOAOYIKOVG
YOPOKTNPES. XTN OLVEYEW, OAol ot mAnBuvopol efetdonkav pe ypfon Tvyoio
evioyopévov moivpopeikod DNA (RAPD’S) kot pe aAinlovynon TuUNUATOV NG
Topnvikng pocouikng emavainyng (ITS 1 kot ITS 2, IGS ko tov 5.8S rDNA
yovidiov). Apyik@ OomoTEAEGUOTA £PEVVOC OV Elval o€ €EEAMEN KATAOEIKVOOVY TNV
omopén mévie avelaptntov euloyevetik®v abpolocudtov: P. eryngii sensu-stricto (to
omoio TEPAAUPAVEL GTEAEYT TOL AVATTUGOOVTOL GE £VOL LEYAAO E0POG PLTAOV EEVIGTMOV
™m¢ owoyévelng Apiaceae kat daympileTor TEPAUTEP® O GPKETOVS ‘OIKOTHTOVS -
nowiAiec), P. fossulatus (mepiloufavel otedéyn mov avamtdccovior oe et Cachrys
ferulacea ot dvtikn ko kevepikr Acia), P. nebrodensis (mepihappdver oteléym mov
avantoocoviol o€ putd C. ferulacea oty Evpdnn), kabmg kot 600 véa puAoyeveTikd
€lon mov epeavilovv oTEV] GLOYETION UE OPOPETIKOVG EEVIOTEG, TO £VOL GTI| VOTIO
Evponn kot 10 Ao omv Acia. H e€edikevpévn oxéon mov ovorntdocseton petald
QLTOV-EevioT) Kot pdknto @oiveror mwg moilelt mpowtedovto pOLO OTIG SLOIKOGIES
€100YEVECTG GTO GLYKEKPIUEVO GUUTAOKO 100G, 68 avTIdOGTOAY pe 6Tt supPaivel ota
vrolowa €i0n Pleurotus 6mov n yewypagikn mpoélevon omotelel Tov KaboploTiko
TAPAYoVTo GYNUATIGHOY E0GV. Evd ta meipapatikd dedopéva delyvouv 1oyvpég Taoels
PO POTTOINGNG TNG YEVETIKNG SOUNG TOV TANOVGUOV GO0V OMOKAEIGTIKA [Le PAoM TO
€160¢g Tov PLTOV-Eeviot (Teputtdoelg P. nebrodensis sensu lato ko P. fossulatus), dev
amovclalovY Kol UEHOVOUEVEG €EOPECEL MOV UTOPOVV VO EPUNVELTOVV Omd TNV
VILAPYOVGO. SLVATOTNTO AVTOAANYNG YEVETIKOD VAIKOV -UECH E£YYEVOVG OVOTALPOYWYNG-
petald opopévav TANBLCUOV OmO  OLOPOPETIKA QUTA-EEVIOTEG OE  YEWYPOPIKA
yertvialovoeg meployéc (m.y. P. eryngii oto Ipav).
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1.7. Biogeography and speciation of mushroom populations in the Pleurotus
eryngii species-complex

G.l. Zervakis

Agricultural University of Athens, Department of Agricultural Biotechnology,
Laboratory of General and Agricultural Microbiology, lera Odos 75, 11855 Athens,
Greece

Email: zervakis@aua.gr

The Pleurotus eryngii species-complex includes edible mushroom taxa of the northern
hemisphere growing in association with plants of the family Apiaceae (umbellifers). As
a result of an extensive sampling covering most part of the world distribution of this
organism, more than 80 P. eryngii strains were isolated from the majority of the known
host-plants (Eryngium spp, Ferula spp., Ferulago galbanifera, Laserpitium latifolium,
Eleaoselinum asclepium, E. gummiferum, Thapsia garganica, T. villosa, Smyrniopsis
aucheri, Kellusia odoratissima, and Cachrys ferulacea) in Europe and Asia. Specimens
were examined through the use of mating compatibility tests, which were combined
with the outcome of anatomical and ecophysiological observations; all populations
were further subjected to random amplified polymorphic DNA-PCR (RAPD) analysis,
and by sequencing of the internally transcribed spacers (ITS 1 kot ITS 2), of the
intergenic spacers (IGS) and of the 5.8S rDNA gene. Preliminary results from ongoing
research demonstrated the existence of five distinct phylogenetic entities: P. eryngii
sensu-stricto (growing in association with a wide range of Apiaceae host-plants, and
composed of several ecotypes-varieties), P. fossulatus (composed of isolates growing
on Cachrys ferulacea in western and central Asia), P. nebrodensis (composed of
isolates growing on C. ferulacea in Europe), and of two new additional lineages
presenting strict association with different hosts in south Europe and in Asia. Host-
specificity appears to play a key role in speciation processes within this particular group
of fungi, as opposed to what is the case for most other Pleurotus species, where
geographic origin is the determinant factor. In general, although strong patterns of host-
dependent subdivision in the genetic structure of this complex (P. nebrodensis sensu
lato and P. fossulatus cases) were evidenced, occasional deviation from this situation
seems to occur as well; this could be mainly attributed to ongoing gene-flow -through
sexual reproduction- between certain populations growing on different host-plants in
neighbouring areas (e.g., P. eryngii in Iran).
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1.8. Xapoaxktnpiopnég pikpoPlok®@v KowvotiTov aré fropnyavikd axépinto
alovoro 6 Cr(VI1).

Karoapéin K., Towaung I'., Bayevég A. & K. Mrovpting

Tunua Awyeiprong [epiBarrovtoc kot dvoikov [Topwv, IMavemomuo loavvivoy,
Yeeépn 2, Aypivio, T.K. 30100, EALGSa

Email: akatsave@cc.uoi.gr

To ypouo €xel avayvoplotel og €vo amd To HETAAAN OV TAPOLGIALoVV TOAD
cofapéc emmtdoelg 610 MEPPAAAOV. ATavid ot eUomn pe Odpopa cBEvn, OTMC
tprobevég kon eEacBevég, mov elval katl o1 o cvvnOIGPEVES LopPEG Tov Ypmpiov. To
eEaobevic ypopo (CrVl) mapovotdlel vynAn SEAVTOTNTO, KIVNTIKOTNTA Kol givort
evxola Proroyikd dwbéoywo oto mepiPdAdov, pe amotédecuo vo givor diloitepa
emkivouvo. Avtibeta, 10 Tprobevéc ypowo Cr(ll) oynuatiler odumioko Kot
kaf1ldvel pe ) popen vopo&ediov.

H to&uc popen| tov ypopiov ehevbepdvetar oto mepPdAiov Kupimg pe T amdPAnTo
Swpdpwv Popnyoviov. Ot teyvoroyikés Oepyacieg ywoo v emeEepyoacio TV
PUTOCUEVOV OO YPOUO TEPLOYDV aPOpPoLY Kupimg: (i) TNV amopdKpLVGT TOV
peyaAdtepov puépovg tv pinev e€oobevoig ypopiov and v tomobecia, (i) ™
OEGLEVOT) TOV YPOUIOV MGTE VO amoPeLYOel peyalhtepn O10pVYY TOL G6TO TTEPPAALOV
ko (iii) v avayoyn tov g&acbevoidc ypwpiov oe tpiobevég mov egivar Aydtepo
to&1ko. Idwitepa onuavtikn gival 1 avoywynq tov ToEKov EacBevoig ypouiov amod
HUIKPOOPYOVIGHOVG KOODG o1 ProAoyikéc dwadikaciec amoteAovv ocuvnbmg &vav
OKOVOUIKOTEPO, Kot QIMKOTEPO Yoo TO TEPPAAAOV, TPOTO OVTIUETOMIONG TOV
TPOPAMUOTOG. ZTNV TTapovo UEAETN YOPOKTNPICAUE TN WKPOPLOK: KOwdTnTo Oo:
() Sefapevéc pe 25% Cr(VI) (pH 1.5 xou 55°C) war (B) vypé amdPAinte, mov
npoépyovtor amd v EAnvikn Agpomopikr] Biopnyavia A.E., ypnoomoimdviog
apevoc 16S rRNA yovidwokég Piphodnrec kot apetépov pikpoovototyiec DNA
(Phylochip).

Ot 16S rRNA yovidaxéc Biprodnkec avédeiEav v VmapEn UG TEPLOPICUEVIG
Baxtnplokng kowottag otig deopevé pe 25% Cr(VI) mov amotedeiton kupiowg and
Ralstonia sp. Evéwgépov mapovcidlel emiong to yeyovog NG aviyvevong Tov
Ralstonia sp. kot otn deopev GLALOYNG TOV OTPUYYICUATOV YpmUiov. XtV idta
de€apevn aviyvedtnkav nAnbvcopoi tov Brevundimonas mediterranea, Afipia sp. xou
Bosea sp.. Ztn de€apevn avaymyng tov ypopiov (CR) aviyvevtnkav minbucpoi tov
Acinetobacter sp. xa: Pseudomonas sp. evd otn defapevny GLUTAOKOTTOINGNG TOV
Cr(ll) (CP) avayvopiotnkav Acinetobacter sp., Pedobacter sp., Afipia sp.,
Flavobacteria sp., Baxtnpiov mov avayovv 6idnpo Kabdg Kot pun KaAMepyNopo £ion
tov a- and p- Proteobacteria. H olOvBeon tov pikpoPlokdv KOWOTHTOV GTIG
oeCapevéc CR ko CP e&etdommke emiong pe ) ¥pNnon LWNANG TLKVOTNTOG
rikpoovotoryidwv DNA (PhyloChip, Affymetrix SA).

26




anifor :~\Lhio fosmas 2009

1.8. Molecular characterization of the microbial diversity and community
profiles from Cr(VI) contaminated industrial wastewater.

Katsaveli K., Tsiamis G., Vayenas D. & K. Bourtzis

Department of Environmental and Natural Resources Management, University of
loannina, 2 Seferi St., Agrinio, T.K. 30100, Greece

Email: akatsave@cc.uoi.gr

One of the worldwide metals that have been recognized as a great hazard in the
environment is chromium (Cr). This metal is widely found in nature in different
valence states as Cr(VI) to Cr(Ill) forms. Cr(VI) is highly soluble, mobile and
biologically available in the ecosystems and therefore it is particularly toxic. On the
other hand, Cr(I11) forms complexes that precipitate as amorphous hydroxide.

The toxic form of Cr is released in the environment with wastewaters from different
industries. The technologies for Cr clean-up from the contaminated sites mainly
consist of: (i) removing the maximum Cr(V1)-contaminated parts from the site, (ii)
immobilizing the chromium to prevent further leaching, and (iii) reducing the Cr(V1)
to Cr(l11) state which is not toxic. Microbial reduction of toxic Cr(VI) has practical
importance in this respect because biological strategies provide cost-effective and
eco-friendly technology. In this study, we characterized the microbial communities
from: (a) tanks containing 25% Cr(VI) (pH 1.5 and 55°C) and (b) the wastewater
treatment plant of the Hellenic Aerospace Industry S.A. using 16S rRNA gene
libraries and DNA microarrays (PhyloChip).

Interestingly, the 16S rRNA gene libraries revealed the presence of a small but
significant bacterial community in tanks with 25% Cr(VI) mainly consisting of
Ralstonia sp.. Interestingly, the same Ralstonia sp. was traced down to the chromium
drainage waste sample together with populations related to Brevundimonas
mediterranea, Afipia and Bosea spp.. In the chromium reduction (CR) reservoir, the
dominant populations that have been identified are closely related to Acinetobacter sp.
and Pseudomonas sp. whereas in the reservoir that Cr(Il1l) forms complexes and
precipitate as amorphous hydroxide (CP) populations, closely related bacteria to
Acinetobacter sp., Pedobacter sp., Afipia sp., Flavobacteria sp., iron-reducing
bacteria and uncultured a- and pS- Proteobacteria have been identified. The
composition of the microbial communities present in the two reservoirs (CR and CP)
was also investigated using a high density DNA microarray (PhyloChip, Affymetrix
SA).
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1.9. Eidn tov yévoug Penicillium etov aépa e60TEPIKOV YOOV fropnyavidv
Koayavaxn-I'koton E. & . TTuppn|
[Mavemomuo Adnvav, Tunua Broioyioc, Topéag Oworoyiag & Ta&vopikng
[MavemomuovmoAn, 157 84 Abnva

Email: ekapsan@biol.uoa.gr

To yévog Penicillium givat éva amd o, eTKPATESTEPA GTNV ATUOGPOLPOL KOl UTOPEL VL
avortuyfel oe mowAia vrooTpoUdTeV ekTEBEWEVOY OTOV 0épo, 1010iTEPA GE
e0mTEPIKOVG YOPoLvs. To mANBoc TV dedoUEVOV GYETIKA HE TNV TOIKIAOTNTO TOL
YEVOUG, OQEIAETOL OTNV KOGUOTOAITIKY] TOV KOTOVOUN KOl GTNV ONUoGio Tov o€
TOWKIAOVG TOUELG OWKOVOUIKOD €VOlapEPOVTOG Yoo Tov GvOpwmo. Ouwmg eldyiota
dedopéva givor dobéoiua Yo TV TOPOLGINL TOL GTO E0MTEPIKO PLounyoviKdV
EYKOTACTAGE®VY, TOPE TNV mlavy OKIVOOVEVCT] CYETIKA HE TNV TOWOTNTO TV
TPOIOVTMV.

To yévog Penicillium gival to 8e0Tep0 KOTA GEIPA EXMKPATEGTEPO YEVOC GTOV AEPOL TNG
ABMvag og eEMTEPIKOVE YDPOVS Kl GLVIOWE TO EMKPATEGTEPO GE ECOTEPIKOVS, OTMG
éxel domotmBel amd pakpOYPOveS UEAETEC GTOVS OEPOUETAPEPOLEVOVLS poknTes. H
TOKIAOTNTO TOV YEVOUG o€ Propmnyaviko mepidriov, Exel peretnOel oe Propmyovieg
Tpopipwv mov Acttovpyovv oty Ileppépeln Attikng. o ™ derypotoAnyia €xet
ypnoonomBei popnrr onoplonayide Burkard ywa tpuPria, oe didpopeg Béoelc tv
TOUEMV TTAPAYMYNG, CULOKEVOGIOG KOl O10KIVIIONG TOV TPOIOVTOV. ZTEAEXN TOL YEVOLG
Penicillium éyovv omopovwbel kor pehetbel oe xabapn karAiépysio. Idaitepn
éueaon otvetal o€ 0pIGHEVA OO TO O KOWA €101, CUUTEPTAAUPAVOUEVOV TV ELODV
Penicillium chrysogenum, P. expansum, P. brevicompactum «ou P. digitatum.
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1.9. Species of Penicillium in the indoor air of industries
Kapsanaki-Gotsi E. & I. Pyrri

Department of Ecology and Systematics, Faculty of Biology, University of Athens,
Panepistimioupoli 157 84 Athens, Greece

Email: ekapsan@biol.uoa.gr

The genus Penicillium is one of the predominant genera in the atmosphere and it may
grow on several substrates exposed to the air, especially in indoor environments. A
wealth of knowledge on the diversity of this genus, is due to its cosmopolitan
distribution and its economic importance for human affairs. However, only a few data
are available for its occurence in the interior of industrial settlements, despite its
potential hazards for the quality of the products.

The genus Penicillium is the second most prevalent genus in the ambient air of
Athens, Greece and it usually predominates indoors, as it has been found during long
term studies on the airborne mycobiota. The diversity of this genus in the industrial
environment, has been studied in food industries situated in the Prefecture of Attica.
A portable Burkard sampler for agar plates has been used for sampling in several sites
in the production, packaging and handling sectors. Several strains of Penicillium have
been isolated and studied in pure culture. Some of the most common species are
presented in detail, including Penicillium chrysogenum, P. expansum, P.
brevicompactum and P. digitatum.

This research received support from the SYNTHESYS Project which is financed by the EU Research
Infrastructure Action, under the FP6 “Structuring the European Research Area” Programme.
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1.10. AHOMONQXH, MOPIAKH ANAAYXH KAI MEAETH
IQN ENTOMOITAGOI'ONQN MYKHTQN

Kétra-Aoitov L., Korha K2 Xattniovkéc E.> & M.A. Tonac!

1T0uéag Ieveticng kou Bloteyvoroyiag, Tunua Boioyiog, EKITA,
[Movemotuovroin, IAicola, ABnva 15701

2Epyacn']p10 Mopuakng Bioroyiag, Tunmpa Biodoywodv Eeappoyav kot Teyvoroyumv,
[Mavemomuo loavvivav, [avemiomuovmoin, E3, Iodvviva 45110

Email: iolykl@yahoo.gr

Ot evropomafoyovol poknteg mopovcslalovy eEMPETIKO EVOLAPEPOV Yo TN UEAETN
oY£0EMV TOPAGITOV-EEVIGTOD KO Yoo TN OLVOTOTNTO YPNCOTOINGNG TOVG 61N
Brodoywkn katamoréunon Prafepdv eviopwv. To yévog Beauveria eivar doitepa
eEAMAOUEVO YEOYPAPIKE KOl ¢ TPOg T0 €Vpog Eeviotwv. Evd 1 mapovsio 1dv oe
@LTOTAOOYOVOLE LOKNTEG Elval GLYVO PAIVOUEVO, GTOVS EVTONOTOH0YOVOLS UOVO GE
TEGOEPIC TEPMTMOELS £YOVV €VIOTIOTEL 101 pe yovidiopa dikhwvo RNA, coapikd
ocopatiolo kot acbevelg emMOPAGES GTO PUVOTLTO TOL EEVIGTY| TOVG,.

Yy mAnfocouioxn perétn mov tpoypotomomOnke oe 108 otedéyn evioponaboydvav
HUKNTOV, LE NAEKTPOPOPNCEIS GE TNKTMOUATO AyapOLNG TOV GLVOAOD TMOV VOUKAEIKOV
Toug 0&fwv, Tpocdlopiotnkay 22 oteléyn tov €idovg Beauveria bassiana, ta omoio
neptelyav un ypopocoukés (oves. Ta otedéyn avtd opadorombnkoy cOUEOVA e
To. NAEKTPOPOPNTIKA TOLG TPOTLTOL Kol OlomoT®ONKe OTL 01 opddeg oyetiCovtal pe
ToVv EEVIOTT), TN XDOPO TPOEAELGONG /KAl TN PLAOYEVETIKT TOVG BEa.
[TpaypatomomOnke €Aeyx0g TG MTOGOTIKNG KO TOOTIKNG HETAPBOANG T®OV TPOTLTMV
oVTOV GLVVAPTHOEL TOV YPOVoL Kot Bpédnke OTL VILAPYOVY TOAD TEPICCOTEPA UKA
VOUKAETKA o&éa ava povada Enpov Pdpovg pukNAov KOTA TIC TPAOTEG MUEPES
avamtuéng g KaAMépyetog. Tnv d1a ypovikn mepiodo, evromilovial ukd VOUKAEIKA
0&€a Kol TPMTEIVEG GTO VIEPKEIUEVO TNG VYPNG KAAMEPYELOG.

Me ypnon HAextpovikov Mikpookomiov O1éAevong evromicOnkav ukd copotiow
EVIOC TOV VOOV KAOMG Kol 6TO VIEPKEIUEVO VYPNG KOAMEPYELNG AVIUTPOCHOTEVTIKOV
oTEAEYOVG Kot TPOGOlopicTNKaY dV0 TANBLGHOl COUATIOIMY CEAPKOD GYNLATOS, LE
dwapetpo 100nm xot 50nm avrtictorya, o€ avaroyio 1:8 evtdg Tov pokniiov.

Me teyvikég amopdvoong RNA oe peydhn kiipoko, omopovodnke dsSRNA tov
omoiov 1 @von dwmotddnke pe doxpacieg DNasel, RNaseA (ce cuvOnkeg vyning
Kot xopunAng oratomrag) kot RNaselll. O {oveg dSRNA 1660 pepovopévo 660 Kot
cuvolMkd ypnowomomonkay ¢ ekpayeion ywo ™ ocvvBeon CDNA kot ta mpoidvrta
KAovomombnkav otov @opéa pUCLL8. Amd petooynuoatiopéve kottopo E. coli
amopovadnke DNA avacuvdvacpéveov KAOVeV, TpocdopicTnke 1 aAlniovyia twv
Bacewv TV evBEcEDY TOVG KL O1 OVOAVCELS £0e1Eay OTL glyav KhwvomoBel povov
TUUOTO OLQOPETIKMOY HEYEBDV TOL UKoV pHOpiov Kot Ol OAOKANPO TO HOPIO.
Opopéva €€ avtav deiyvouv peydio Pabuod opotdtntag pe dAlovg dSRNA 10vg.
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1.10. ISOLATION, MOLECULAR ANALYSIS AND STUDY OF VIRUSES IN
ENTOMOPATHOGENIC FUNGI

Kotta-Loizou 1.}, Kolla C.?, Hatziloukas E.? & M.A. Typas®

!Department of Genetics and Biotechnology, Faculty of Biology, NKUA, University
Campus, llissia, Athens 15701, Greece

?Laboratory of Molecular Biology, Department of Biological Applications and
Technologies, University of loannina, University Campus, E3, loannina 45110,
Greece

Email: iolykl@yahoo.gr

Entomopathogenic fungi are of great scientific interest because they enable analysis
of virus-host interactions and can be used as biocontrol agents. The deuteromycetous
fungus Beauveria has a widespread geographical distribution and is an important
pathogen of numerous insect species. Mycoviruses have been described mostly in
phytopathogenic fungi and only in a few cases in entomopathogenic fungi. In the
latter case, they are spherical virions, contain dSRNA genome and do not influence
significantly the host phenotype.

In a population study, 108 isolates of entomopathogens from different geographic and
host origins —mostly of the genus Beauveria- were examined for the presence of non-
chromosomal DNA bands following electrophoretic separation of undigested nucleic
acids. Twenty-two B.bassiana isolates were found to harbour such bands. No
correlation between isolates’ banding patterns and insect host, geographical origin or
evolutionary relationships was detected.

A time-course study on the qualitative and quantitative differentiation of banding
patterns revealed that the yield of nucleic acid is higher during the early
developmental stages of the fungus. At the same time-point, viral nucleic acids and
proteins were observed in the culture supernatant.

Transmission electron microscopy was used for the analysis of virus-like particles,
both inside the mycelium and in the culture supernatant of a representative isolate.
Two distinct groups of virus-like particles were detected, approximately 50nm and
100nm in size respectively, in a ratio of 1:8 inside the mycelium.

Large-scale dsRNA extraction standard methods were used and the samples from all
22 isolates were treated with DNasel and RNaseA in high salt concentration with no
effect. However, they were sensitive to RNaselll and RNaseA in low salt
concentrations, confirming that the isolated bands were composed of dsRNA. The
dsRNA bands served as a template for cDNA synthesis and the products were cloned
into the pUC118 vector. The recombinant plasmids were used to transform E. coli
cells by electroporation, and 19 clones of different sizes were isolated and their
sequences analysed. A number of these clones contain sequences with strong
similarities to other dsRNA viruses.
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1.11. ®dvlroyeveTikog draympiopdg v Aspergillus ko Penicillium pe rvpnvika
KOl JLTOY0VOPLOKA YOVidra

Kpytlag A., KovBéing B.N. & M.A. Tonog

Topéag I'evetikng & Broteyvoroyiag, Tunua Bioioyiag, [avemotuio Adnvov,
[Movemomuovmoin, Adnva TK 157 01, EAAGSa

E-mail: krimian@biol.uoa.gr

Ta yévn Aspergillus kou Penicillium givon and to molvminbéotepa o€ aplBud €d0mv,
€YOVV KOGUOTOAITIKY] KOATOVOUY KOl KATEYOLV onuovtikd poro otn Biloteyvoloyia,
lotpwcn|, mepiParrovrikr] ko Swrpoeikny Mvknroroyia. H poprokr avédivon
YEVETIKOV TOT®V (YovVidlov N TeEPLOy®V) o€ EMMEOO VOUKAEOTIOK®V 1 AUVOEIK®OV
aAAnAovylov €xel dmoel TANB0C dedOUEVOV OTNV aVOdI0PYAVMCT] TNG TAEIWVOIKNG
TOV TOPUTAVE® YEVOV GE OYECN HE HOPPOAOYIKOLG N Ploynuikods yopoKTipEs.
Qo1000, 01 PUAOYEVETIKEG GYECELS OPIGUEVOV OUAOW®V EVTOG TOV YEVAOV TOPAUEVOVY
acaQeic. Avappiopninra, n Tupnviky ptocwukn eravainyn (rRNA gene complex)
Kot yovidwe Omwg ¢ P-ocwinviving (benA) kot g vmopovadag 2 g RNA
noivuepdone I (rpb2) eivar 1dwaitepa onuovtikd oe HEAETEG (PLAOYEVETIKOD
Styopopov pokntov. To prtoyovoprokd DNA emiong xpnoILOTOIEITOL O YEVETIKEG
TOVTOTOMCELG-OLOYMPIGHOVE AdY®m TG TayhTepns €EEMENC TOL ©€ GYEOM LE TO
ypopoocoukd DNA. 'Evag ovvdvaoudg aiiniodyong €61 mupnvikov Kol
HITOYOVOPLOKADV YOVIOIOV YPNOCOTOMONKE Yoo TPAOT QOpd Kot yio To dV0 Yévn,
1660 Yoo kGBe yovido ywplotd, 660 Kot OAa pall ®g po. povado pe oKomd va
EexaBapicovy o1 PUAOYEVETIKEG GYECELS TV €0V TOV dV0 YEVAOV. Xvykekpluéva, 4
mopnvika (ITS, I1GS, benA, rpb2) kat 6o pitoyovépokd (rns, coxl) yovidio/neployég
avaivdnkov TARpoc yo 36 ko 61 otedéyn Aspergillus ko Penicillium avtictouya.
Xpnowomomonkav 3 d1apopeTikég euAoyeveTikég nEBodol [[ertovikdv Zevyopiov
(Neighbour-Joining), Méyiotng ®edwrotntog (Maximum Parsimony) kai Bayesian
inference]. Ta @uioyevetikd O6évdpa mov Paciotnkav o  avalvon  &vog
yovidiov/mepoyng dwymdpioay Kot Tomofétmoav ta €10n mov €EeTAoTNKAY GTOVG
toueic Candidi, Clavati, Fumigati, Flavi, Nigri, Terrei wot Usti yw tovg
Aomépythdovg kot opodomoincov  oto  vmoyévn  Biverticillium,  Penicillium,
Aspergilloides kot Furcatum ta IlevicidAia, divovtog tkavomomtiky vTooTHpiEn TV
tomoloywdv  (bootstrap). Qotdco, dev  dlevkpwiotnkay OAeg Ot TAEWOUIKES
afePardtreg. To dévdpo mov mponAfe oamd Oha ta dedopéva (6 yovidw) og pio
ovioTNTo £0moe o PEATIOUEVT] QLAOYEVETIKY €OV Kol Yy To OVO Yévn,
GUYKPIVOLLEVO WE TO. OVTIOTOLYO QLAOYEVETIKA dEVOpa KABE YOVIdiov HEHOVOUEVAL.
Emopévac, 1 cuvovaspévn yp1on TupnvIK®VY Kol LITOYOVOPLIKADV YOVISTOV/TEPOYDOV,
avadelkvoeL T onuoacio alomoinong oAANAOVYIOV TOAADV YEVETIK®OV TOT®V
TOVTOYPOVE MG o eviaio Paorm dedopévov kot eivar yprioyo kot aSOmoTo Hoplokd
ePYOAElO Y10 TN PVAOYEVETIKT] OVAALGT T®V SVO YEVAV.
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1.11. Phylogenetic discrimination of Aspergillus and Penicillium species with
nuclear and mitochondrial genes

Krimitzas A., Kouvelis V.N., & M.A. Typas

Department of Genetics and Biotechnology, Faculty of Biology, University of Athens,
Panepistemiopolis, Athens TK15701, Greece

Email: krimian@biol.uoa.gr

Aspergillus and Penicillium are genera that contain large numbers of species, with
cosmopolitan distribution, playing an important role in biotechnology, medical,
environmental and food mycology. The development of molecular methods and in
particular sequence analyses of several genes/regions has provided a large amount of
data in the reorganization of Aspergillus and Penicillium taxonomy. Nevertheless,
phylogenetic relationships among some groups and species delimitation remain
unclear. Undoubtedly, the nuclear rRNA gene complex and genes like beta-tubulin
(benA) and ribosomal RNA polymerase Il subunit 2 (rpb2) have been the most
popular molecules in studies aiming to clarify the taxonomic position of various
fungi. Mitochondrial DNA also is increasingly being used to examine genetic
diversity within populations because it evolves faster than nuclear DNA. A combined
nuclear-mitochondrial based multi-locus gene sequencing approach was used for the
first time for both genera and a simultaneous analysis of six genetic loci was
performed, using data either from single genes or combined (all 6 genes) as a single
unit, in order to clarify the phylogeny of the species within. In detail, four nuclear (i.e.
ITS, IGS, benA, rpb2) and two mitochondrial (i.e. rns and cox1) regions were fully
analysed for thirty seven and sixty one strains that belong to thirty two and forty one
species of Aspergilli and Penicillia, respectively. Three different phylogenetic
methods (Neighbour-Joining, Maximum Parsimony and Bayesian inference) were
employed. Phylogenetic trees based on single gene datasets differentiated and placed
the species examined in sections of Candidi, Clavati, Fumigati, Flavi, Nigri, Terrei
and Usti for Aspergilli and groups within subgenera Biverticillium, Penicillium,
Aspergilloides and Furcatum for Penicillia, all with good bootstrap support. However,
a few uncertainties still remained in both genera. The concatenated sequences from all
six genetic loci gave improved species phylogenetic resolution for both genera in
comparison with single gene data. Thus, the combined use of sequences from nuclear
and mitochondrial genes demonstrates the usefulness of concatenated datasets as a
convenient molecular tool in phylogenetic studies of both genera.

33




.N,(v,—.\“hio fosmas 2009

1.12. TlouahétyTa TOV Baktnpiov kot tov Apyaiov Ipokapvotik@v
Opyoviopov og Agapevi) Ilooipov Nepov

Avopmepomoviov AL Kopudg K.Ap.z, Movotdaka-I'ovvn M3 & A. A. KapowKo{)vnl
1Havsmon’1mo Adnvav, Tuqua BloAoyiag, Topéag Botavikng, Opdda
Mipoproroyiag, 15781 Abrva

ZHavsmon'] uo Ogoocariag, Tumua IxBvoroyiag ko Yodtwvou Iepipdirovtoc, 38446
Néa lovia

3 Apiototédeto Tavemotuio Osscarovikng, Tuqua Blioioyiag, @ecoalovikn 54124
Email: dlymperop@biol.uoa.gr

H doun tov xowomitov tov Baxtmpiov kot tov Apyoaiov otov Topievtinpoa tov
Mopabova peretOnke kotd tov OktoPplo tov 2007 kot tov ZentéuPpiro tov 2008,
pe ) ypnon 16s IDNA Bifrodnkadv. H xoprotepn Poktnplokn opdada mov @aivetot
va, emkpatel tvon ot tov AxtvoPaktnpiov. Qg mpog ta [Ipwteofaktipia gaiveTo
Vo, VTTAPYEL Lo OHOIOHOPPT KaTovoUn ToV PBaktnpiov TG AvNG OTIS OHAdES TOV O
kol B-Ilpoteofaxtnpiov kot Aryotepo oe  oavt| tov  y-IlpoteoBaxtnpiov,
AVTITPOCMOTOL TNG 0TO10G OVOKOTTOVY cuvnBEéaTepa OTav £QaPUOLOVTOL 01 KAUGGIKES
péBodot KaAMépyetag, kabwg kal tov o-IlpwteoPaktnpiov. EEicov onpovtikny opdada
eoivetar vo egivan kot ovt tov Bacteroidetes, evd emiong avékvyav Kot
avtmpdéomnol twv Acidobacteria, tov Cyanobacteria, twv Chloroflexi, tov
Planctomyctes kot g Oyetik@ TPOGQATA  YOPOKTNPIOUEVNS Oouddag TV
Verrucomicrobia. H otoysvuévn pedétn g oupddac tov KvavoPaxmmpiov ue
e€eldIKeELUEVE, EKKIVIITIKA HOPloL amoKGAvYE emmpOcHETN MOKIAOTNTA UECH OTNV
oudda avt. Orot ot @vrotvmor Tov Kvoavofaxtnpiov avikov omv Taén
Chroococcales. Ot mo emikpateic PUAGTLTIOL GYETIOTNKAY OTEVA UE AVTITPOCOTOVG
tov yévoug Gleocapsa, kobmg kot pe 1o Svvntikd tofikd €idog Microcystis
aeruginosa. Ot 7Anfvouoi TV Apyaiov g Aluvng  amotedovviov  amod
avtimpoom®movg 1oco twv Crenarhaeota, 6co kot twv Euryarchaeota. tnv televtoio
opado Kuppynoav euAOTLTIOL oV o)etiotnkay pe to. Methanobacteriales kot ta
Methanosarcinales, kafd¢ kot pio. opdda ELAOTOT®V HE UM XOPOKTNPLOUEVOVS
ovyyeveic. Ta Crenarchaeota ftav mo emkpoty Kot OA0L 01 GLAOTLTOL TAPOVGIOCAY
OUOOTNTEC HE OAANAOLYIEC MIKPOOPYOVICU®V TOL OV £YOoLV  HEYPL CNUEPO
KaAlepynOel, aAld €xovv avaktBel amd avdioyo pe to vod e&étaon mepiforiov
evowtnuata. AVO OHAdES OAANAOLYUOV TOPOVCINGAV HOKPIWVES QUAOYEVETIKEG
OYE0EIC  UE  KOAMEPYNOIUOVG  OVTITPOCMOTOLS T®V  Thermoprotei kot  tov
Nitrosopumilales. Ot omavior pvAdTLTOL EMKpdTnoOV oTIg PIPA0ONKES TV Apyaiwy,
evd 0 deiktng mowldtrag Shannon H’ mapovcioce pikpotepn dloKOUAVOT Yio. TOL
Apyaia (0.64 - 0.99) oe oxéon pe o Baktipia (0.21 - 0.92).

H mapovca perétn amotelel v mpd ovopopd oto mepieyopevo tov Tapugvtipa
tov Mapabova ce puAdTVTIOVG Baktnpiov kot Apyaimv, pe Wwitepn Epeacn oty
opada tawv KvavoBaktnpiov.

AgEarg kKhewond: Apyaia, KvavoBakmpia, towidota, apbovio,puioyéveon
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1.12. Bacterial and Archaeal Diversity in a Large Freshwater Reservoir
Lymperopoulou D.S., Kormas K.Ar.2, Moustaka-Gouni M.® & A.D. Karagouni

! University of Athens, Faculty of Biology, Department of Botany, Microbiology
Group, 15781 Athens, Greece

2 University of Thessaly, Department of Ichthyology & Aquatic Environment, 38446
Nea lonia, Greece

® Aristotle University of Thessaloniki, School of Biology, Department of Botany,
54124 Thessaloniki, Greece

Email: dlymperop@biol.uoa.gr

The structure of the bacterial and the archaeal community in a large drinking water
reservoir (Marathonas, Greece) was investigated in October 2007 and September
2008, using 16S rDNA clone libraries. A highly diverse bacterial population was
detected for each sampling site, with 16S rDNA clones related mainly to
Actinobacteria, which seem to represent the dominant bacterial group in the reservoir,
as well as to a-, B-, y- and 6-Proteobacteria. The Bacteroidetes group also consist an
important phylum detected in the lake, while representatives of Acidobacteria,
Cyanobacteria, Chloroflexi, Planctomycetes and the recently characterized group of
Verrucomicrobia were also retrieved. Targeting populations with specific primers
revealed additional cyanobacterial diversity. All cyanobacterial phylotypes belonged
to the order Chroococcales. Some of the most abundant phylotypes were closely
related (>98%) to members of the genus Gloeocapsa and a potentially toxin-
producing strain of Microcystis aeruginosa. The archaeal polulation of the lake was
comprised of both Crenarhaeota and Euryarchaeota. The latter were dominated by
phylotypes related to Methanobacteriales and Methanosarcinales and a group with no
characterized matches. Crenarchaeota were more dominant and all phylotypes
exhibited similarities to sequences of yet-uncultivated microorganisms retrieved from
freshwater environments. Two groups of sequences were distantly related to
Thermoprotei and Nitrosopumilales. Archaeal clone libraries were dominated by rare
phylotypes, while the Shannon diversity index H’ showed smaller variation for the
Archaea (0.64 - 0.99) that for Bacteria (0.21 - 0.92).

To the best of our knowledge this study constitutes the first report on both bacterial
and archaeal phylotypes of the Marathon drinking water Reservoir natural
populations. Using cyanobacterial-specific 16S rDNA clone libraries, we also
examined the diversity of Cyanobacteria focusing on phylotypes of toxin-producing
species in the water column of four sampling sites and compared it during a one year
interval.

Keywords: Archaea, cyanobacteria, diversity, richness, evenness, phylogeny, cluster
analysis
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1.13. moykéc arrayég kKaBopilovv T 610001 TOV PUKTNPLIKOV KOWVOTTMV TOV
evtépov ¢ Kapafidag Nephrops norvegicus.

MeCitn A. 1%, Ramette A. % Mevié E. ! & K. Koppac
1Havsmon’1mo ®eccariog, Tunua Ixbvoroyioag kot Yddtvov IepiBdAiovtog,
dutoko, T.K. 38446, Borog, EALGSa

2Max Planck Institute for Marine Microbiology, Celsiustrasse 1, 28359, Bremen,
Germany

Email: ameziti@uth.gr

Melretoape yioo TpOTN POPAE TIG AAAAYES OTIC EVIEPIKES LUKPOPLOKES KOVOTNTES TNG
kapaBioag Nephrops norvegicus. Ta detypoto coAMEYTKAY o€ unvioio. Baon and tov
[Mayaontkd k6ATo Kot avaAdOnKav pe v xprion og cepag Loplokmv epyoreimv
OT®OC 1 OVTOUOTOTOMUEVT] OVOALGT TOL PPOCOUIKOD  Ol0yOVISIKOD Y MPOL
(Automated Ribosomal Intergenic Spacer Analysis (ARISA)), n xotookevn 16S
rRNA-ITS Bipiodnkodv kot o emitdmiog ebopilmv vPpdouds (Fluorescence In Situ
Hybridization (FISH)). H molvmapayovtiky avéivon (Multivariate analysis) tng
HUIKPOTOIKIAOTNTOG TV EVIEPIKAOV POKTNPOK®OV KOWOTATOV €081&e €va EMOYIKO
TPOTLTO GTIG OALAYEC TNG OOUNG TOV KOWOTNT®V, EVO TO VA0 kot to uéyebog dev
OMOOEYTNKOV  OTATIOTIKA ONUOVTIIKOT Tapdyovtes. AvTO  LWOOEIKVOEL OTL Ol
Baktnprokég Kowvotnteg ennpedlovtol amd yYVOoTES 0ALAYEC GTNV TAPOYT TPOPNS TOV
OVTIOTOLYOVV OTNV KUPLOL EMOYIKN OAAOYN] OTO oOlKooVLoTNUo TG KopaPidag. H
avéivon g 16S rRNA yovidlokng mowihdtntag €0eiée v emkpdtnon (>60%)
OVYKEKPIUEVOV QLUAOTUTTOV Ylo KoBEvay amd Tovg HNveg Tov peAetnOnkav. Xto
detypota tov dePpovapiov, Mdaiov, lovAiov, Avyovotov kot OxtwBpiov Bpédnkav
Kupimg @uAoOTLTOL cvuyyeveic pe ta yévn Pseudoalteromonas, Psychrobacter kot
Photobacterium (y-Proteobacteria). Xta deiyuata tov Zemteufpiov kot TOL
Agkepfpiov mapamnpnOnke 1 €TKPATNON PLAOTVTIOV HE OKOAMEPYNTOVS GULYYEVEIC
OV £YOVV EVIOTIOTEL GTOVG TEMTIKOVG COANVES dopOp®V {D®V Kot dnpovpyohv pio
EexwploTh LOVOPLAETIKN opddo péoa oto VAo Twv Mollicutes. H mopovsio twv y-
Proteobacteria kot tov akaAiiépyntov Mollicutes ota deiypata tov Avyodotov Kot
tov XemtepufPpiov avrtictoyya emiPePordbdnke pe v yprion g texvikng FISH. Ot
mbovég Aertovpyieg tv y-Proteobacteria (my. yuvoAvtikny Kol AOAVLTIKY
wKovotnta) mov Ppébnkav otovg unveg mov peretnOnkav pmopodv vo cuvoebovv pe
™ dwbeciudTTa TG TPOPNS O AVTEG TS €mOYES Tov Ypdvov. H Asrtovpyior g
opadag tov eviepikmv Mollicutes mapoapével akopa dyvootn odld mhavotato Exet
Kdmolo polo KAewl oTig Agttovpyieg Tov eviépov. Ot meplocdTEPOl OO TOVG
EMKPOTEIS PLAOTLTOVG, EMAVEUPOAVIGTNKOV GE OAPOPOVS UNVEG GE YOUNAOTEPECS
agpBoviec. H emavep@dvion moAAOV LUAOTOTOV [LE SLOPOPETIKES CLYVOTNTES KT TN
OUWIPKELDL TOV YPOVOL VTOJEKVVEL TNV VIapEN O10popomooVueveoy (amo  amdym
GLYVOTNTAOV) EVIEPIKAOV PBOKTNPLOKAOV KOWOTNTOV avdAoyo pe T dbectudtnta Kot
TNV TOWTNTA TNG TPOPTS.
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1.13. Seasonal changes impact the succession of gut bacterial communities in the
Norway lobster Nephrops norvegicus

Meziti A.1?, Ramette A.2, Mente E.! & K. Kormas®

YUniversity of Thessaly, Department of Ichthyology and Aquatic Environment,
Fytoko, 38446, Volos, Greece
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Germany

Email: ameziti@uth.gr

We studied for the first time the gut bacterial communities’ shifts between Norway
lobster (Nephrops norvegicus) individuals. Samples were collected from Pagasitikos
Gulf on a monthly basis and were analyzed using a suite of molecular tools consisting
of Automated Ribosomal Intergenic Spacer Analysis (ARISA), 16S rRNA-ITS clone
libraries and Fluorescence In Situ Hybridization (FISH). Multivariate analyses of the
microdiversity of the gut bacterial communities revealed a weak seasonal trend in the
changes in community structure, whereas animal sex and size were not found as
significant factors. This suggests that bacterial communities were influenced by
known temporal changes in food supply, which correspond to the main seasonal
variability of the N. norvegicus ecosystem. The 16S rRNA gene diversity analysis
showed dominance (>60%) of certain phylotypes for each month studied. February,
May, July, August and October samples were rich in sequences related to those of the
y-proteobacterial genera Pseudoalteromonas, Psychrobacter and Photobacterium.
September and December samples were dominated by phylotypes affiliated with
uncultured representatives of Mollicutes associated with the intestinal tracts of
different animals. FISH further confirmed the presence of y-Proteobacteria in August
and uncultured Mollicutes in September samples. The potential functions of the y-
Proteobacteria detected in the months studied (e.g. chitinolytic and lipolytic activity)
could be related to the food availability in these seasons of the year. The function of
gut Mollicutes group still remains unknown but possibly has a key role in intestinal
processes. Most of the dominant phylotypes were reoccurring in various months in
lower abundances. The reoccurrence of many phylotypes in different frequencies
during the year suggests the existence of diversifying (in terms of phylotypes’ relative
abundances) gut bacterial communities according to food availability and quality.
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1.14."Eleyyog Yo TNV TOPOVGi0 0VOEKTIKOV BUKTNPLOKOV GTELEL OV GE
avTIPLOTIKA, GTNV EVTEPLKT] HIKPOYAMPIOX VYLAOV TEAELOUNVOV VEOYVOV

Mftoov E.%, Kiptioridov AL, Tlpopatevtaxn I1.2 & A. Kvprokod®

"Tunpe Emotiung Awartoloyioc-Awtpoerc, Xapokoneo Hovemotiumo, EL. Beviiéhov 70,
T.K. 17671, KadlOéa, E LGS

’Ivetirovto Ofvov Adnvév, EOvikd Tdpupa Aypoticic Epevvag (EO.LAT.E.), ZopokAy
Beviléhov 1, T.K. 14123, Avkoppvon, EALGSa

Email: mkyriacou@hua.gr

H dwpxdg avéavopevn ypnon tov oavtilotikav yo Oepamevtikodg kot un-
Oepamevtikog okomovs (yewmpyio, Ktnvotpogio, tybvokoAiiépyeleg) £xel odNyNoel
0T KMUAK®OTN TOL QOUIVOUEVOL TNG ovOekTIKOTNTAG oTa avTIPloTIKG Kol KOTA
GUVETIEWD, OTNV OMOAELL TOV PAGIKOTEPOV OTAOL TNG KMVIKNG TPOKTIKNG KATA TV
nafoyovav. H puotoloyikn eviepikn pikpoyAwpida moAd cvyvd Bpioketal vd v
eEEMKTIKN TiEoT AVIYUKPOPLOKAOV TOpaydVI®V YEYOVOS TOV UTOPEL VoL 0O YN CEL OTN
onuovpyia de€apevng yovidiov  avOektikoOtNnTag, To omoio pHEGm TG oplovTig
HETOPOPAC YEVETIKOU VAKOD duvntikd umopel vo petagpepfovv oe maboydvoug
HUIKPOOPYOVIGLOVG. XTOYOG TNG TOPOVCOS LEAETNC TV 1 dtepehivnon g evaucsOnoiog
oto avTBOTIKG Kol TNG TOpovciog ETAEYHEVOV YOVIdlmV ovOekTIKOTNTOG OF
OTOLOVMOELS POKTNPOKAOV OTEAEYOV damd To KOTPovo 35 vyudv, TEAEWOUNVOV
VEOYVOV. ZuVOoAKd amopovadnkov 148 Gram-Oetikoi, kot ®¢ TPog TNV KATAAACN-
apyNTIKOl KOKKOl, Ol Omoiol €EETAGTNKOV MG TPog TNV evaichncio tovg oe 12
dapopetikd avtifotikd pe ™ TEXVIKY Oldyvone oSwokiov (disk diffusion). H
TAVTOTOINOT TOV OMOUOVAOCEMY TOL YEVOLG ENterococcus spp. , pe v Tautdypov
aviyvevorn yovidiov ovOektikotTnrog ot Povkopvkivi, mpaypotomomonke HECH
0AVCIOMTNG avTidopaong moAvpepdons. Avtiotoyo £ytve EAEYYOG Yo TNV TOPOLGIN
yovdiov  avOeKTIKOTNTOG OTNV  TETPOKLKAIVI]  kor v gpuBpopvkivy. Ta
amoteAéopoto TG Tavtoroinong vagdeiEav 1o E. faecalis og to emkpatéotepo €idog
(80 oteréyn), axorovBovuevo amd ta E. faecium, E. casseliflavus v E. flavescens kat
E. gallinarum. Yynld mocootd avOektik®v oTeEAeYOV mopoTnpnonkav ot
nepintwon g TeTpakvkAivng (39.9%), epvBpopvkivng (35.1%), Povkopvkivng
(19.6%) Kot TV avacstorémv g oOvOeong voukAgikdv o&Emv. H poprakn avéivon
vredelEe 23 and ta 52 avOekTikd oty epvBpopvkivn oTEAEYM, WG Popelg Tov yovidiov
ermB kot 29 and ta 59 avOeKTIKA 6T TETPAKVKAIVY GTEAEYT, G Popelg Yovidimv tet,
e o ovyva amavtopevo to tet(L). X nepintwon g Pavkopvkivig Tapotnpndnke
novo evooyevic avlektikdtta (vanCl ko vanC2/C3) oto amopovopéva oteléyn.
Bdoel tov anotedecpdtov, cvumepaivoope o gupelo eEdmiwon g emikTnTng
avOEKTIKOTNTAG OTN TETPUKLKAIVI Kol otnv gpvBpopvkivn oe oteréyn KOKK®V
OTTOLOVOLEVOL OO T KOTPOVO, VYLDV PPEQOV.

Agarg Khewdrd: eviepin  pkpoyrlopido, oavOektikdOTTO OTO  OVTIPLOTIKG,
EVIEPOKOKKOL
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1.14. Antibiotic resistance in faecal microbiota of Greek healthy infants
Mitsou E.%, Kirtzalidou E.*, Pramateftaki P.> & A. Kyriacou®

! Dept. of Dietetics and Nutritional Science, Harokopio University, 70 El. Venizelou
Str., 17671 Kallithea, Greece

2 Wine Institute of Athens, National Agricultural Research Foundation (N.AG.RE.F.),
1 Sofokli Venizelou Str., 14123 Lykovrissi, Greece

Email: mkyriacou@hua.gr

Increasing use of antibiotics for the treatment of infectious diseases and also for non
therapeutic reasons (agriculture, animal husbandry and aquaculture) has led to the
increasing incidence of antibiotic resistance and the ineffectiveness of antimicrobial
treatment. Commensal intestinal bacteria are very often exposed to the selective
pressure of antimicrobial agents and may constitute a reservoir of antibiotic resistance
determinants that can be transferred to pathogens. The present study aimed to
investigate the antibiotic susceptibility profile and the presence of selected resistance
genes in cocci isolated from the faecal microbiota of 35 healthy, full-term neonates. A
total of 148 gram-positive, catalase-negative cocci were isolated and tested for
susceptibility to 12 different antibiotics by disk-diffusion technique. Multiplex PCR
analysis was performed for the identification of Enterococcus spp. isolates and the
simultaneous detection of vancomycin-resistance genes. PCR-based methodology was
used also for identification of tetracycline and erythromycin resistance determinants.
Identification results indicated E. faecalis as the predominant species (80 strains),
followed by E. faecium, E. casseliflavus or E. flavescens and E. gallinarum. High
prevalence of resistance to tetracycline (39.9%), erythromycin (35.1%), vancomycin
(19.6%) and to nucleic acid synthesis inhibitors was detected. PCR data revealed 23
out of 52 erythromycin-resistant isolates carrying the ermB gene and 29 out of 59
tetracycline-resistant strains carrying tet genes, with tet(L) determinant being the most
frequently detected. Only intrinsic vancomycin resistance (vanC1 and vanC2/C3) was
reported among tested isolates. In conclusion, erythromycin and tetracycline acquired
resistant traits are wide spread among faecal cocci isolates from Greek, healthy
infants.

Keywords: faecal microbiota, antibiotic resistance, enterococci

39




v ,—.\Lhio fosmas 2009

1.15. Bacillus halochares sp. nov., éva véo aié@iro Baxtiplo amd TG aAVKESG
Meoolroyyiov

Hanré A}, Sanchez-Porro C.%, Aatovpa IT.}, Kadpdvne AL, Tepovvéxng AL,
Ventosa A%, Apaivog K.! & A.E. Kobkkov'

To péag Opyavikng Xnueiog ko Bioynuetog, Tunpoa Xnueiog, [Havemomuo
Ilooavvivav, EALGSO

Department of Microbiology and Parasitology, Faculty of Pharmacy, University of
Sevilla, 41012 Sevilla, Spain

Email: akukku@cc.uoi.gr

Ot aAd@rrol opyaviopol —opyoaviopoi mov ayamodv 10 OAATL Kol €VOOKIHOVV GE
vrepoiatodyo  mEPPAAAOVTO-  TEPAAUPAVOVY  KLPIWG TPOKAPVOTIKOVG Ko
EVKOPLOTIKOVEG HKPOOPYAVIGUOVS UE TNV KAVOTNTO €E1G0PPOTNONG TG OCUMOTIKNG
mieong tov TEPPAAAOVTOC KOl OVTOYNG OTN UETOVCIOTIKN EMOPAOT TOV GANTOGC.
[Ipoceata paiota €xel avaeepbei, 6T o MEPPAAALOVTO pE CLYKEVIP®OT GAOTOG
TOAD KOVTA GTO KOPEGUO, EVOOKIUOVY OKPOiol OAOPILOL UIKPOOPYOVIGHOL TTOV OEV
avnKouv oto ohoopyaic. Xe o mpoomdfeld Katoypapng TG MOWKIAOTNTOS TV
OAOPIA®V LIKPOOPYOVICUMY ETAEXTNKAV Y10 OetypotoAnyio o1 BoAhacoyeveic aAvKES
tov MecoAoyyiov. Meta&d twv Kuplopyov HeA®V TG ORddas TV aAoapyoinv
(Haloterrigena, Haloferax and Halobacterium), amopovabnke éva addpiro Baxtiplo
ov avikel oto yévog Bacillus. O pikpoopyaviopds avtdg sivar Kivntikog, OeTikoc
Katd gram aepofioc, oynuatog papdov, avamtvocoetor oe ovykevipooelc NaCl amod
1.0 éwg 4.0 M, pe Bértiot avamtvén og 2.5 M NaCl kot dev oynuartilel evéoonopia.
Eniong 1o otéheyoc MSS4 £deiée Pédtiom) avamrvén oe Oeppokposio 37 °C ko pH
8.0. H mepektikotnta tov DNA e G+C frav 47.2 mol %. Ta molkd Awmidio
OmOTEAODVTOL A0 SIPOSPUTIOVAOYAVKEPOAT], POGPATIOVAOYAVKEPOAT, POCPAUTIONKO
0&L Kot pmo@atidvAooBavorapivn eved Ta KOplo Auapd Tov 0&€o amoTEAOVVTOL A0
anteiso-Cis.o, Ciso, Cis0 kan anteiso-Cizo  (ovimpoownedoviag 10 84.7 % twv
olMkav). H xidpla wompevikn kvovn tov otedéyovg MSS4 eivan 1 MK-7 evod n
TENTWOOYAVKAVN TOV KLTTOPIKOV TOLYDUOTOS TEPEXEL MESO-Otapompelvikd o&Y. H
avdivon g ariniovyiog Tov 16S rRNA £de1&e 011 10 véo oTéle)0g glye opodOTNTA
96.1 % pe to. Bacillus gingdaonensis CM1" «at Bacillus aidingensis 17-5", 95.5% pe
1o Bacillus salarius BH169" kafdg emiong xapmAidtepn opodtnta pe GAko £id1 tov
vévoug Bacillus. Ta arnoteléopata avtd artiorloyovv v éviaén tov otekéyovg MSS4
¢ véo gidog Tov yévoug Bacillus kot mpoteivetar to dvopo Bacillus halochares sp.
nov. H ovouacia pe tv omoio éyel katatebei 10 otéheyoc sivar MSS4 ( =LMG
24571"= DSM 21373").
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1.15. Bacillus halochares sp. nov., a new halophilic bacterium isolated from the
solar salterns of Mesolongi, Greece

Pappa A.}, Sanchez-Porro C.%, Lazoura P.}, Kallimanis A.}, Perisynakis A.', Ventosa
A2 Drainas C.! & A.l. Koukkou!

'Sector of Organic Chemistry and Biochemistry, Department of Chemistry,
University of loannina 45110 loannina, Greece

Department of Microbiology and Parasitology, Faculty of Pharmacy, University of
Sevilla, 41012 Sevilla, Spain

Email: akukku@cc.uoi.gr

Halophiles - salt-loving organisms that inhabit hypersaline environments - include
mainly prokaryotic and eukaryotic microorganisms with the capacity to balance the
osmotic pressure of the environment and resist the denaturing effects of salts.
Indications that extremely halophilic microorganisms other than the haloarchaea may
thrive in environments with salt concentration close to saturation were provided
recently. In an attempt to evaluate the diversity of halophilic microorganisms in Greek
solar salterns, the Mesolongi thalassohaline saltworks were chosen. Among the
dominant members of the haloarchaea group (Haloterrigena, Haloferax and
Halobacterium), a halophilic bacterium, belonging to the genus Bacillus was isolated.
The microorganism, a motile, Gram positive, aerobic rod, proliferated at salinities
ranging 1.0 to 4.0 M NacCl, with an optimal growth at 2.5 M NaCl. Endospores were
not observed. Strain MSS4" showed an optimal growth at 37 °C and pH 8.0. The G+C
content of its DNA was 47.2 mol %. The polar lipid pattern of strain MSS4" consisted
of  diphosphatidylglycerol,  phosphatidylglycerol,  phosphatidic acid and
phosphatidylethanolamine. It possessed anteiso-Cis., Cis:.0, C16:0 and anteiso-Ci7, as
the major fatty acids (altogether representing 84.7 % of total). The predominant
isoprenoid quinone of strain MSS4" was MK-7. The cell-wall peptidoglycan
contained meso-diaminopimelic acid. The 16S rRNA sequence analysis showed that
the new isolate has 96.1 % similarity with Bacillus gingdaonensis CM1" and Bacillus
aidingensis 17-5', 95.5% with Bacillus salarius BH169" and lower similarity values
with other Bacillus species. These results justify strain MSS4' as a new species within
the genus Bacillus, for which the name Bacillus halochares sp. nov. is proposed. The
type strain is MSS4"T (=LMG 24571"= DSM 21373").
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1.16. MIKPOBIAKH INOIKIAOTHTA XTH AIMNH OPEXTIAAA

Xaptoiong A. L Apocomovrov E. ' I'pnyopiov M. 2 Mopdipng ©. 2 [Mdyxov M. !
Mmnotvpting K. 3,T01dung rs Kvpmiong N. Y& ZT. XKovpag !

To péag levetikng Avamntuéng kow Mopilakng Biodoyiog, Tunpo Broioyiog,
Apiototédreto Tavemotuio, ®sscarovikn

2 Kévtpo [epparrovtikng Exmaidevong (KITE) Kaotopidg

3Tm'] pa Awyeiprong IepipdArovrog kar @uowov [Topwv, Iavemotwo loavvivov,
Aypivio

4JGI, DOE, USA

H Aipvn Opeotidoa Bpioketal otn Poperodvtikny EALGda, oto vopod Kaotopiic. Eivan
poe TOADUIKTIKY] AMpvn pe €ktoon 28 km? «at péyiotro Pabog 9 m. Amoterel éva
VIEPEVTPOPO OIKOGVGTNUO AOY® TNG TAPOVGING VYNADY GLYKEVIPMOGEMY OPENTIKAOV
GLOTOTIKAOV TTOV KOTOANYOLV 0TN AMpvr omd Tig TapaKeileves yewpyikég ektaoels. O
VIEPEVTPOPOG YAPOUKTIPOC, GE GLVOLAGUO LE TNV TaPOoVGia TN TOANG TS Kaotopidg
oT1g 0xBeg g kabioTovV TV Alpvn €val 110iTEP EVOLAPEPOV OIKOGVGTILO Y10 TOV
TPOGOIOPIGUO TNG MKPOPLOKNG TOIKIAOTNTOS KOl T CLOYETION TNG HE PLGIKOVS Kot
avOpomoyevelg TepPaALOVTIKOVE TOPEyOVTEG.

210 mhaioco g [lpotofoviiag MIKPOBIOKOXMOZX éyet Eekivnoet pia tpoondOeio
Yo TOV TPOGOOPIoUO TG HKpoProkng Tokihdtntag ot Alpvn g Kaotopuac. Katd
™ Odpkela tov 2009 mpaypatomomONKay EMOYIOKES OELYLATOANYIEG EMLPAVELOKOV
vePOL Kot ICNHOTOG amd tecoepa onueio g AMuvng. Metpndnkav ent T0mov S1APOPES
QLoKoYNUIKES Tapduetpot (Bepupokpacio, pH, cvykévipmon dwwAvuévov o&uydovou
K.0l.) KOl TPOGOOPIOTNKOV (POCUATOPMOTOUETPIKG Ol GVYKEVIPMGELG POCPOPIKMOV KOl
alotovywv evocemv Kot yAwpoeOAine o (Chla). Mg 1w ypron moykdopmv
ekkvnTov yio ta Bacteria (27F, 1391R) kou yio to. Archaea (4F, 1492R), evioyvOnkav
tuquato tov yovidiov 16S rRNA kot xoataokevdotnkov Pipiodnkeg 16S v
detypata ilnpatoc. Metd amd avdivon tng aliniovyiog o€ 34 KAdvovg Paktnpiov
kot og 36 kAdvovug Archaea kou emeepyocio tov amotelecpdtov pe gpyoieio
TANPOPOPIKNG,  oT0 Octypa Wnuotog mov avaAddnke, avyvevtnkov: o) 10
dtpopetikd @OAa Pakmpiov (Verrucomicrobia, Actinobacteria, Flavobacteria,
Acidobacteria,  Fusobacteria,  Planctomycetes,  Firmicutes, = Cyanobacteria,
Gemmatimonadetes kot OAo to vro-@OAa (a- ¢ €-) twv Proteobacteria, pe to
tehevtaio va gpeavifovior oe peyolvtepn ovyvotnra), kot B) otedéyn Archaea mov
avnkovv ota eOAa Euryarchaeota kou Crenarchaeota, pe evtovotepn mapovasio (90%)
tov tdewv Methanomicrobiales ko1 Methanosarcinales. H peiétn Ppiloketon og
e€EMEN pe avdAvorm TEPIGGOTEPOV KAMVOV Kot gpapuoyn texvikav ARISA kot
DGGE yw tepartépw cOykpion g kpoPlokig ToAoTnTog.
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1.16. MICROBIAL DIVERSITY IN ORESTIADA LAKE

Sartsidis A.*, Drosopoulou E. *, Grigoriou M. 2, Mardiris T.?2, Yiangou M. %,
Bourtzis K. 3, Tsiamis G.> Kyrpides N. * & Z.G. Scouras'

'Department of Genetics, Development and Molecular Biology, School of Biology,
Aristotle University, Thessaloniki

2 Environmental Education Center (EEC) of Kastoria

¥ Department of Environmental and Natural Resources Management, University of
loannina, Agrinio

4JGI, DOE, USA

Orestiada Lake is located in the north-west Greece, in the prefecture of Kastoria. It is
a polymictic lake with 28 km? surface area and 9 m maximum depth. The excessive
use of fertilizers in the surrounding area and the presence of Kastoria city on the coast
have an important effect on the lake ecosystem which is characterized as eutrophic. In
this context, the study of the microbial community of the lake, as well as the
correlation of the observed diversity with physical or anthropogenic parameters
presents particular interest.

Within the Hellenic Initiative MikroBioKosmos, a study of the microbial diversity of
Orestiada Lake has initiated. During 2009, seasonal samplings of both surface water
and sediment have been performed at selected stations. Physicochemical parameters
(temperature, pH, dissolved oxygen concentration etc.) have been measured in situ
and the concentrations of anorganic nutrients and chlorophyll a have been determined
spectrophotometrically. Universal primers for Bacteria (27F, 1391R) and Archaea
(4F, 1492R) have been used to amplify part of thel6S rRNA gene, and 16S clone
libraries have been constructed from sediment samples. So far, 34 bacterial and 36
archaean clones have been sequenced and bioinformatically analyzed. The above
analysis revealed the presence of several bacterial strains belonging to 10 phyla:
Verrucomicrobia, Actinobacteria, Flavobacteria, Acidobacteria, Fusobacteria,
Planctomycetes, Firmicutes, Cyanobacteria, Gemmatimonadetes and the five sub-
phyla of Proteobacteria which were the most abundant. Furthermore, Archaea
belonging to two phyla (Euryarchaeota and Crenarchaeota), have been detected with
strains of Methanomicrobiales and Methanosarcinales being by far the most frequent
(90%). The study is continued by the analysis of a larger number of clones and the
application of additional molecular approaches (e.g. ARISA, DGGE).
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1.17. Yrohoyrotikn perétn s petofoitkig mouihopopeiog tov E. coli
T¢apari E.22, Moipaln IL3, Toxng L & M. Reczko®

"Tunpae emotiung vroloyiotdv, Mavemotiuo Kpfime, EALGSa, Ivotitovto TTAnpopopikig,
T8popa Teyvoroyiog kat Epsvvag, EAAGSa, *Ivotitovto Mopuaktic Biodoyiog kat
Bioteyvohoyiag, T8pupa Teyvohoyiag kat Epsvvag, EXGda kot “Epguvntikd kévpo
Brotatpikdv emomnudv "AréEavdpoc DAEuvYK", Bapkila, EALGSa
Email: tzamali@csd.uoc.gr

Owoloykoi ko eEgAkTikol AOyol 001 YoV Ta BlOA0YIKE GLGTHUOTO GTNV YEVEST] KO
dtpnon ™G moAvpopeiog Kot ta Paxtiplo dev amoteovv e€aipeon akOpa Kot
OTOV OVOTTTOCGOVTOL GE TOAD OmAd, OpoyeEV) TepBaAAovTa piog TnyNg EVEPYELNG Kot
nepopiopévng moocdttag. Ov vmokeipevol, axpiPeic unyaviopoi omotelovv Eva
dvokoAo TPOPANUA pe peydAo epevvnTikd evdwapépov. ITBoavodg m moAvpopoeia
dwtnpeiton og Evav 1€1010 TANOLVGUO AOY® TV PETAROMKOV OAANAETIOPAGE®V TOV
AOUBAVOVY YOPO KO EMTPETOVY TNV AVIOAAOYT] CTUOVTIKOV OPENTIKOV GLGTATIKMV,
TAPAYOY®OV TOL LETAPOAMGLOV.

Avti 1 peAé d1epeuVA VITOAOYIGTIKA TN HETOPOAKT TotKihopopeio tov E. coli mov
TPOKVTTEL OO  HOVEC OlyPaPEG  YOVIOIWV-EUTAEKOUEVOY  GTOV  UETAPOAMGLO,
pocdlopilel Tig mMOavEG KLTTAPIKES KOWMVIEG TOV OMOTEAOVVTOL OO KOTTOPO LE
OLPOPETIKES LETAPOAIKES dVVATOTNTES KO EEETALEL TIG LETAPOMKES AAANAETIOPACELS
OTIG KOWMVIEC aUTEG pe otdY0o vo Katavonbel mwg éva cHOTNUO TOIKIAOLOPP®V
AVIOYOVIOCTOV SuVoUlKd alomolel to ekdotote mepPdAiov. Xvykekpyléva, o
YPOQIKY OVATOPACTACT) TPOTEIVETOL OTOV Ol KOUPOl OVTIGTOLYOVV OTO YEVETIKA
TPOTMOTOMUEVE KOTTOPA KOl OKUEC TPOCOTTOVIOL OTO KOTTOPO HE OPOPETIKO
QOIVOTLTIO, TPOKEWEVOD VO OTOOMGEL TNV UETAPOAIKT TOKIAOUOpPior Kol Vo
EMTPEYEL TNV OMOOOTIKT EDPECT] OAMV TOV KOWWOVI®V, KAOE mBavod peyédovg peimv
TOL UTOPEl VO EUPAVIOTOVV oTO0 ovotnua. O ypdeog kot ol 1010TNTEC TOV
OTOTLTTMVOLY OAN TNV EVOEYOUEVT] LETOPOAIKN TOTKIAOLOPPToL AALG KoL TNV EVPMOTIN
tov ovotuatog E. coli 6tav povég draypagéc yovidiov enttpémovtal. Avéivon og 10
OPOPETIKEG TTNYEG AvOpako avEdElEe €vol VTOGHVOAO YEVETIKG TPOTOTOMUEV®V
KUTTOP®OV OV GLOTNUATIKE Topovcialov O0POopPeTKO UETAPOAKO @avoTLTO amd
ola o GAA0 KOTTOpO KOl oL Kupimg guBovetar yio T petafoliky] mowilopopeia
7oV pumopet va eppavicet o cuotnua. Ot petafoAkes SuvatdTNTEG TOL KAOE YEVETIKA
TPOTOTOMUEVOL  KVLTTAPOL  mpocdopilovtal  ¥PNOUOTOIDOVTAS TO  SUVAHIKO
petaford povtéro (dynamic Flux Balance Analysis) mov meptypdpetl thv avamtuén
povokiwvev tAnduopdv. H pébodoc enektetvetar oe avtn v epyocio TpoKEWEVOD
Vo CLUTEPIAAPEL TNV OVATTVLEN SLOPOPETIKAOV KLTTAPWOV GTO 1010 PHEGO AVATTLENG Ko
EMOUEVOG VO LEAETNGEL TN OLVOUIKY) GULUTEPIPOPA OVATTVENG TOV KOW®OVIDV.
Kowawvieg, mov Aoym ovioAloyng evOIIUEC®OV OAAG TOAVTIUOV  OpeEnTIKOV
OLCTATIKOV TOV UHETABOAMGHOD, 0modidovv ®¢ ovotnue KoAOTEpA amd  TOLG
aVTIGTOLY OV LOVOKAMVOVS TANOVGHOVG KUTTAP®Y TPOGIOPIGTIKOAY.
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1.17. Computational study of the metabolic diversity of the bacterium E. coli
Tzamali E.*2, Poirazi P.3, Tollis 1.G.*? & M. Reczko*

'Computer Science Department, University of Crete, Greece, “Institute of Computer
Science of the Foundation for Research and Technology-Hellas (FORTH), ®Institute
of Molecular Biology and Biotechnology (FORTH) and “Biomedical Sciences
Research Center "Alexander Fleming", Varkiza, Greece

Email: tzamali@csd.uoc.gr

Ecological and evolutionary forces drive systems to stable polymorphism and
bacterial systems do not comprise an exception even when they grow in a simple,
homogeneous environment of a single-limited resource. The underlying mechanisms
still comprise an open issue with a long debate. Bacterial diversity may maintain in a
population due to the metabolic interactions that take place among mutants which
allow the exchange of essential for (efficient) living products of metabolism.

This study computationally explores the metabolic diversity of E. coli that derives
from single-gene deletions, identifies the potentially emerged bacterial communities
that consist of different strains and investigates the metabolic interactions within the
bacterial communities in an attempt to understand how a multi-competitor system
utilizes the metabolic opportunities of the environment as they appear. A graph
representation is proposed in order to reflect the metabolic diversity and allow the
efficient identification of all, any size potential bacterial communities. The nodes of
the graph represent the genetically different mutants and edges are assigned only
between metabolically different mutants. All the information about the potential
metabolic diversity and redundancy of a bacterial cell population system that is
genetically perturbed can be captured in the graph and its properties. Analysis on 10
different carbon sources revealed a set of environmental-invariant mutants that
consistently show different metabolic phenotypes than the rest mutants and are mainly
responsible for the capabilities of a cell population to generate metabolic diversity.
The functional properties of the bacterial communities are explored as well. The
dynamic Flux Balance Analysis model was extended to incorporate metabolic
interactions between many competitors growing in a mutual environment. It is shown
that competitive mutants by interacting with each other can balance in an efficient
outcome-better than the outcome of single competitors when the completion of
resources takes place.
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1.18. Amopévoon ko Xapaxtnpiopos Baxtypiov mov Hapdayovv Mpmtedoss ko
Apvidoes amé Tov Mentikd Loinva tov Aappaxiov (Dicentrarchus labrax L.)

Téoka E., Mmpuniing X., ['ewpyiov X., Méciorog A., Mapovpns Z. & K.A. Movtov

Tunua Broynueiog & Broteyvoloyiag, [lavemoto Oeooariog, [TAovtmvog 26,
41221 Adproa, EAXAGSQ

Email: kmoutou@bio.uth.gr & mosial@bio.uth.gr

Eitvar yvootd 6t m eviepiny  pukpoyAwpidoa cupPEAAEl ONUOVTIKA GTO QPAYUO TOL
BAevoydvvov, otn poBuion tov eviepkov PH, oty mopaywyn Prropuveov Kot Mwopov
o&twv, 610 PETAPOMOUO TOV YOMKAOV 0EEMV KOl GTNV TOPOYDYT VOPOALTIK®V eVEOU®V
OV OPOVYV GUUTANPWOUATIKE e To. TEMTIKG gvivpa Tov opyavicpov. Ot otdyol g
ToPoVCOG HEAETNG NTAV ) 1) OTOUOVAOOT] TOV POKTNPKAOV GTEAEYMV OV TAPAYOLV
TPOTEQCES KOl OpVAGcES omd TOo €viepo TOL AaPpokiov, B) 0 TPOGOIOPIGUOS NG
TPOTEOAVTIKNG KOl AUVAOAVTIKNG OPACTNPLOTNTOG TOVG UE EEEIOIKEVUEVOL VTTOCTPOUOTO
Kol OlOTPOPIKE GLGTOTIKO KOl Y) O YOPOKTNPIGUOS TOLG Pdom TG avAaAivong Tov
yovidiov 16S rRNA.

Ta Boaktnplo amopovodnkav and t otdda Tov PAevoydovvov tov tpdcbiov eviépov
ABpaKidV, TPoEPYOUEVO OO Lo LOVEAOD tYBVOKAAMEPYEING. AOOOYIKES OPALDCELS TOV
EVIEPIKOD TEPIEYOUEVOL EMIGTPOONKAY og TpLPAio Petri, mov mepieiyav Tryptone Soy
Agar, kot enwdomroy otoug 15°C. Ta Poxtnplokd oTEAEYN MOV OTOUOVOON KV
KaAAlepynOnkav oe ehdyioto Bpentikd péco, to onoio mepEyel 0,2% amofovTvpopévo
yYéAo. Amouovobnkav emnté OTEAEXN LE ONUOVIIKA OlOPOPETIKY) TPMTEOAVTIKY
JPACTIKOTNTO HE VIIOGTPMLO TV cupoc@atpivny, o€ evpog amd 1,025 oe 4,539 U/mg
mpoteivne. H wovotta tov Boktnplok®v TpoTtedcdv vo SemodV S TPOPIKES
npwteiveg Tpocsdiopictnke in vitro pe tn uébodo pH-stat (Alarcon et al., J. Sci. Food
Agr. 82: 697-704, 2002). Ilpokewévov vo TPOCOUONGTOVV Ol SIOKVUEVGES TTOV
TOPOTNPOVVTOL GTOV TETTIKO COANVA IN VIVO ypnoIHomoOnke Lo Tpoen mov Tepleiye
yOvdAevpo ©C AmMOKAEGTIKY 7Ny TPOTEiVOV o g0pog 0,5-50,0 mg mpwreiving/U
mpoTedonG. To PBaktnplokd oTeAéyn onuUeimoay ONUOVTIKA J1POPETIKOVS PLOLOVG
VOPOAVOTG JTPOPIKDOV TPMTEIVAOV KOl GE PEPIKES MEPWMTMGELG NTOV CLYKPIGIUOL [LE
ekelvoug mov epedvicav mentikd evEupIKG EKYLAICHATE, TOL OTOLOVAOOMNKAV and 1O
Aafpdit.

Ta oteléym mov amopovodnkay emEOEE0V Kot S10POPIKT AUVAOAVTIKY dpacTNPOTNTA
0€ CGOKYOPLTIKO DVTOGTPOUOTO LLE SLUPOPETIKOVG TOTTOVS YAVKOLITIKAOV dEGUAOV (GvA0,
paewvoln, Aaxktoln, poavvoln, caxyopoln, yAvKoyovo) kabdg Kot mpadTeg VAEG Kot
YBLOTPOPEG TAOVGIEG GE VOATAVOPOKEC.

H avédivon g aAlniovyiog tov yovidiov 16S rRNA &dei&e 6t1 o1 mapaywyol tmv
Tpwteacdv ovikovy ota  Gram-Betikd  (Bacillus) kot ota  Gram-opvntikd
(Photobacterium) Baxtmpua.
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1.18. Isolation and Characterization of Bacteria with Proteolytic and Amylolytic
Activity from the Digestive Tract of Europen Sea Bass (Dicentrarchus labrax L.)

Toska E., Birbilis C., Georgiou S., Mossialos D., Mamuris Z. & K.A. Moutou

Department of Biochemistry & Biotechnology, University of Thessaly, 26 Ploutonos
street, 41221 Larissa, Greece

E-mail:kmoutou@bio.uth.gr & mosial@bio.uth.gr

Intestinal microflora is known to contribute significantly in the development of
mucosal barrier, the regulation of intestinal pH, the production of vitamins and short-
chain fatty acids, the metabolism of the bile acids and the production of extracellular
hydrolytic enzymes that act complementary to organism’s digestive enzymes
enhancing nutrient utilization. The aims of the present study were a) the isolation of
bacterial strains from the intestine of European sea bass, b) the determination of their
proteolytic and amylolytic capacity against specific substrates and fish dietary
ingredients, and c) their characterization based on 16S rRNA gene analysis.

Bacteria were isolated from the mucosal layer of the anterior intestine of sea bass
obtained from a commercial farm. Serial dilutions of intestinal content were spread on
Petri dishes containing Tryptone Soy Agar and incubated at 15 °C. Isolated bacterial
strains were grown on minimal culture medium containing 0.2% skim milk and
culture supernatant was assayed for enzyme activity.

Seven strains were isolated that exhibited significantly different proteolytic activity
against haemoglobin, varying from 1.025 to 4.539 U/mg protein. The capacity of
bacterial protease to act on dietary proteins was assessed in vitro according to Alarcon
et al. (J. Sci. Food Agr. 82: 697-704, 2002). An experimental diet containing only fish
meal as protein source was used and serial feed /enzyme quantity ratios, ranging from
0.5 to 50.0 mg protein/U protease activity, were tested in order to simulate variations
occurring in the digestive tract in vivo. Bacterial strains exhibited significantly
different dietary protein hydrolysis rates and in some cases they were comparable to
those exhibited by digestive enzyme extracts isolated from sea bass.

In addition, the strains isolated exhibited differential amylolytic activity against
saccharides with different types of glycosidic bonds (starch, raffinose, lactose, maltose,
sucrose, glycogen) as well as raw materials and fish feeds rich in carbohydrates.

Sequence analysis of bacterial 16S rRNA gene revealed that protease producers belong
to both Gram-positive (Bacillus) and Gram-negative (Photobacterium) bacteria.
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1.19. TIpokoTapKTIKN HEAETN TS TOIKIAOTNTOS TOV LOKPOUVKITOV 6TO AVKALOV
‘Opog

Tpravra@ivriov M., AeknBopidg I1., I'kévov-Zaykov Z. & Kayavakn-I'kdton E.

Topéag Oworoyiag ko Ta&voprkng, Tunua Bioloyiag, [Tavemotipio ABnvov,
[MavemomuovmoAn, 157 84 Abnva

Email: marintriant@gmail.com

To Abvxoaiov Opog PBpioketon ota chvopo T@v vopudv Apkadiog kor Meoonviog pe
vyopetpo 1421 p. Xmv mapovoo epyacic mopovclaloviol To TPOKUTAUPKTIK
OMOTEAECUOTO TNG UEAETNG TNG TOKIAOTNTOS TOV HOKPOUVKNTMOV GE TEPLOYES TOV
Avkaiov 6povg. Katd ™ didpkela tecodpmv dtadoyikdv TV, amd Tov OkTtdpptlo Tov
2006 ém¢ wor tov Noéuppo tov 2009, cvAréymmkav 500 mepimov dstypota amod
té60epelg 0E6E1g CLALOYNG OTIC AVATOAKEG TTOPLPEG TOV AvKaiov Opovg. Ot Tpelg amd
TG 0éoelg avtég Ppiokoviar oe vyouetpo mepimov 400 p., 6mov otn PAdcTnom
Kuplapyobv euAloPora €idn Quercus, evod n tétaptn Béon Ppioketar og VYOUETPO
700 p., 6mov oamavtdtor ocvotddo Castanea sativa mov mepipdiletar omd 1O
dopvoddoog. Tlpog 10 mapdv €xer peretnBel éva pépog twv detypdtov, To omoin
kotovépovtar og 40 yévn, kupiog Amanita, Armillaria, Cantharellus, Lactarius,
Lepiota, Lycoperdon, Macrolepiota, Mycena, Phellinus, Scleroderma, Tremella tov
Boowiopvkntov kot Helvella, Humaria, Otidea tov Ackopvkfitov.
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1.19. Preliminary study of the diversity of macromycetes from Mt. Lykaion
Triantafyllou M., Delivorias P., Gonou-Zagou Z. & Kapsanaki-Gotsi E.

Department of Ecology and Systematics, Faculty of Biology, University of Athens,
Panepistimioupoli 157 84 Athens

Email: marintriant@gmail.com

Mt. Lykaion is located in the borders of Arkadia and Messinia and its altitude is 1421
m. In this work, preliminary results of the diversity of macromycetes from selected
sites in the area of Mt. Lykaion are presented. During four successive years, from
October 2006 to November 2009, about 500 samples were collected from four
collection sites in the eastern slopes of Mt. Lykaion. Three of the collection sites, at
an altitude of about 400 m, are found in a Quercus forest, whereas the fourth site, at
an altitude of 700 m, is located in a small stand of Castanea sativa surrounded by the
oak forest.

The specimens which have already been studied, belong to 40 genera, mainly
Amanita, Armillaria Cantharellus, Lactarius, Lepiota, Lycoperdon, Macrolepiota,
Mycena, Phellinus, Scleroderma, Tremella from the Basidiomycetes and Helvella,
Humaria, Otidea from the Ascomycetes.
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1.20. BipiroOkes 16S rRNA kon pyrosequencing avadELKVOOUV VEES VITOYN PLES
Baxtnprokég katnyopieg and to ilnua g Mpvodaiaccas To0v AITMAMKOV.

Towapng r. XopoAdrkn Al IMévn Al Zoyopiog LY Keyayibg rt Kvpmidng N2
Hugenholtz P.2, Andersen G.* & K. Mrovptlng'

T o Aweipiong IepiBairovtoc kar Dvoikov [Topav, Iavemotipio loavvivov,
Xepépn 2, Aypivio, T.K. 30100, EALGSa

Department of Energy, Joint Genome Institute, Genome Biology Program, 2800
Mitchell Drive, Walnut Creek, CA, USA

$Lawrence Berkeley National Laboratory, Center for Environmental Biotechnology, 1
Cyclotron Road, Mail Stop 70A-3317, Berkeley, CA 94720, USA

Email: gtsiamis@cc.uoi.gr

Mepopuktikég  Alpveg/AipuvoBaiacoeg  eivar  pkpd Kol KOAQG  SQUOPQOUEVA
owoovotiuata. H oMotk peAétn TETOI®V  OKOGLOTNUAT®V TPEMEL V.
wepthapPaver, PeTaED GAA®V, a@evOg TN UEAETN NG OOUNG TV avaePOPIKOV
HUIKPOPLOK®V  KOWOTHT®V Kol  OQPETEPOL TN YOPTOYPAGNON TNG HKPOPLOKNG
mowKAOTTOG. Tétoleg OMOTIKEG TPOCEYYIGES GLVEIGPEPOLY  GTNV  KOADTEPT
KOTOVONGN TOL KOUKAOL TOL GvOpaka, Tov KOKAOL TovL Begiov KabBdg Kol ™G
napaymyng pebaviov. 'Eva 161010 pEpOUKTIKO OKOGUOTNHO €ivol 1) AlpvoBdiacoa
0V Auttowlkod ot Avtiky EAAGSa mov mopovoidlel aAokAvEG Kat, Tavtdypova,
pebavio ko vymiég ovykevipwoels HoS (1240uM). H mapovoa perétn eotidotnke
oTN UEAETN TOV TPOKOPLOTIKOV KOWOTHTOV 7ov Ppiockovion oto ilnuo g
Muvofaraccag Tov AITwAKOV.

Agtypo and 1o inuo tov Attolkov cvALEyTKE T0 Defpovdplo 2008 kor 1 dopun| Twv
pikpoProkmv kowvotntov eEetdotnke pe: (o) 16S rRNA yovidwokég BipAtodnkeg ya
Baxtipla kon apyoio kot (B) 16S rRNA pyrotagging.

H avéivon 365 ko 280 kAdvov, ard 1 BpAodnkn tov Bakmmpiov Kot tov apyoiov
avTioTOlY0, OMOKAALYE TNV  TOPOLGIN VEOV  HOVOOIKOV OAANAOVLYIGDV  OTN
MuvoBdriacca tov Attwikov. [T cuykekpyiéva, to 8.3% tov Paktnplok®v KAOVOV
napovcstalovy oporoyio pikpdtepn tov 88% pe OMOWONTOTE GAAN  YVOOTH
aAniovyio ot Pdaon oedouévov. o ta apyaio, avTd T0 TOGOGTO AVEAVETAL GTO
10%. ®vloyevetikn avdAvon Tov oAAnAovylidv arokdAvye v Omapln Vo vEwv
Baktnplokdv koatnyopiov (candidate division) koBmdg kot pog véag Koatnyopiog
apyoiov. H ypnowonoinon aiiniovyidv amd 16S pyrotagging emiPefaincav to
TOPOTAVE® OTOTEAEGHOTO KoL avEdEEay TNV mhovi) Tapovsio akdun UG VEOS
Baktnplakng Katnyopiog.

H mopovca perétn ovykévipooe dedopéva too omoion Guvryopovv OTL O1N
MpvoBdriacca tov ArtowAkol amavtd o WoiTePT TPOKAPVMOTIKY TOKIAOTNTO T
omoio Kot HEAETATOL TEPALTEP® LE OVALEPOPIKES KAAMEPYELEG KO [LE VEEG TEXVOAOYIES
OLYUNG, OTG 1 YOVISmUaTIKN VoG kuttdpov (single cell genomics).
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1.20. Novel bacterial lineages as detected by 16S rRNA libraries and 16S rRNA
pyrosequencing from the sediment of Etoliko lagoon in Western Greece.

Tsiamis G.!, Chamalaki A.!, Gianni A.%, Zacharias 1.}, Kehayias G.*, Kyrpides N.%,
Hugenholtz P.2, Andersen G.* & K. Bourtzis'

'Department of Environmental and Natural Resources Management, University of
loannina, 2 Seferi St., Agrinio, T.K. 30100, Greece

Department of Energy, Joint Genome Institute, Genome Biology Program, 2800
Mitchell Drive, Walnut Creek, CA, USA

$Lawrence Berkeley National Laboratory, Center for Environmental Biotechnology, 1
Cyclotron Road, Mail Stop 70A-3317, Berkeley, CA 94720, USA

Email: gtsiamis@cc.uoi.gr

Permanent anoxic basins are of great interest to microbial ecologists. Meromictic
lakes are small and well-defined ecosystems and they can be useful for studying
anaerobic microbial community structure and diversity and providing information on
global carbon cycling and biogeochemical processes, such as the sulphur cycle and
the production of methane. One such meromictic ecosystem is the Etoliko lagoon,
located in Western Greece, which also has a halocline. The current study aims at the
understanding of the prokaryotic community at the sediment of the Etoliko lagoon,
one with methane and probably the highest concentration of H,S (1240uM) in Greece.

Sediment of the Etoliko lagoon was collected during February 2008. The structure of
microbial communities was examined using: (a) 16S rRNA gene libraries (bacterial
and archaeal) and (b) 16S rRNA pyrotagging.

Analysis of 365 and 280 clones, from a bacterial and an archaeal 16S rRNA gene
library respectively, revealed the presence of unique sequences present in the Etoliko
lagoon. More specifically, 8.3% of the bacterial clones sequenced share less than 88%
homology with any known 16S rRNA gene sequences in the databases. For archaea,
the percentage rises to 10%. Phylogenetic analysis revealed the presence of two new
bacterial candidate divisions and one new archaeal candidate division. 16S rRNA
pyrotagging confirmed the above results and indicated the presence of another new
bacterial candidate division.

The present study described an exciting and unique prokaryotic diversity at the
Etoliko lagoon that is currently further being investigated with anaerobic cultures and
single cell genomic approaches.
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1.21. Xopaktnpiopos Tov foKTNpLoK®V KOWoTHTOV TS MUvoddraccas Tov
ArtoAMKOV.

Xoparaxn Al Touung r AwKomovoyuntng zt IMévn Al Zoopiog LY
Keyayic T, Kopridng N.2, Hugenholtz P.?, Andersen G.% & K. Mmovptinc

T o Aweipiong IepiBairovtoc kar Dvoikov [Topav, Iavemotipio loavvivov,
Yeeépn 2, Aypivio, T.K. 30100, EALGda

Department of Energy, Joint Genome Institute, Genome Biology Program, 2800
Mitchell Drive, Walnut Creek, CA, USA

$Lawrence Berkeley National Laboratory, Center for Environmental Biotechnology, 1
Cyclotron Road, Mail Stop 70A-3317, Berkeley, CA 94720, USA

Email: ahamalak@cc.uoi.gr

211 ApuvoBaiacoeg Ko To BOAGOO1 OIKOGLGTAUOTO, 1 LYNAT OANTOTNTO KOl 1)
dwpdduon g Bepurokpaciog cvyvé 00MYovV o1 SCTPOUATOGY TNS VOATIVIG
OTAANG. X& TETOW OIKOCLOTNUOTO, TO YNUEWKMVEG yapoktnpiletor amd £viovn
avoKOKA®o™ evdcemv Tov Ogiov. Ta owoocvotiuato pe £viovn SGTPOUATOON
TapoVo1Alovy Uid TOKIAIL OKOAOYIKOV BdKmV, ot omoiol givor cuvifwg piKpov
peyéboug, e Waitepo VYNAN LIKpo Lokt TOKIAITNTO.

‘Eva 11010 owocvomnuo pe £viovn dootpopdtmon amotedel Kot 1 Apvobdiacoa
Tov AutoAwkoV, ot Avtiky EAAGoa. H mapodoo perétn €xet o¢ okomd tov
YOPOKTNPIOUO NG PAKTNPLOKNE TOIKIAOTNTOG, UE OTADOTEPO GTOYO TNV KOTAVONGT TOV
pOAOL NG OTN JWOTPOUATMOON TNG VOATIVNG OTNANG TS AlvoBAAOGGAS TOV
Autolko.

Agtypato vepov omd to 0, 15 xou 25u, ta omoio. OmOTEAOVLV TNV EMPAVELD, TO
olokAvég ko tov mubuéva avtictotryo, cvAAEyTKoav poall pe inuo omd
MuvofBdracca tov AttwAkov kotd tn odpkela evog étovg (IovAog 2007 - Arpiiiog
2008). H Poxtmplokn ToKIAOTNTO TOV TOPUTAVE® OEYHATOV €EETACTNKE HE TN
pebodo g ARISA kabag kor pe BipAodnkec tov yovidiov 16S rRNA.

H avélvon tg ARISA édeiée Ot ta delypata tov nuatov moapovctdlovv
LEYOADTEPT POKTNPOKY TOKIAOTNTO COUPOVO LE TG OVTIOTO(ES TILEG TMV OEIKTMV
mowlotntag Simpson kot Shannon. H @uAoyevetikr avalvon tov 16S rRNA
BAoOINKOV amokdAvyE OTL LTLAPYEL 0L ELPOVIG OACTPOUATMOCT GTNV KOTAKOPLON
VO4TIV oA ™G Mpvobdlaccag tov ArtoAko, pe Aiya kowvd OTUs (operational
taxonomic units) peta&d TOV SEYUATOMTTIKOV ONUEIOV TG EMPAVEINS, TOL
aAOoKAIVOUG, Tov muBuéva kot tov KNuHoToc. Xta detypota tov muluéva Kol Tov
OAOKALVOUG ovayveopioTnkoy VEES TAEIVOKES OLADES.
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1.21. Characterization of the bacterial diversity in the Etoliko lagoon.

Chamalaki A.", Tsiamis G.*, Diakopanagiotis Z.*, Gianni A.", Zacharias I.', Kehayias
G.}, Kyrpides N.2 Hugenholtz P.?, Andersen G.? & K. Bourtzis*

'Department of Environmental and Natural Resources Management, University of
loannina, 2 Seferi St., Agrinio, T.K. 30100, Greece

Department of Energy, Joint Genome Institute, Genome Biology Program, 2800
Mitchell Drive, Walnut Creek, CA, USA

$Lawrence Berkeley National Laboratory, Center for Environmental Biotechnology, 1
Cyclotron Road, Mail Stop 70A-3317, Berkeley, CA 94720, USA

Email: ahamalak@cc.uoi.gr

In lagoons and certain marine environments, high percentage of salinity and
temperature gradients can prevent mixing leading to stratification of the water
column. In such stratified ecosystems, the chemocline is characterized by an intense
cycling of sulfur compounds. As a result, these stratified ecosystems offer a variety of
ecological niches, usually on a small spatial scale. As a consequence, these
ecosystems can harbor a highly diverse microbial community. One such stratified
ecosystem is the Etoliko lagoon, located in Western Greece. The current work aims
at: (a) the characterization of the bacterial diversity and (b) the understanding of the
role of the bacterial communities in the stratified water column of the Etoliko lagoon.

Water samples at 5, 15 and 25m intervals, that correspond to surface, halocline and
benthic water were collected together with sediment from the Etoliko lagoon within
one year period (July 2007 - April 2008). The bacterial diversity of the above samples
was examined using ARISA and 16S rRNA gene libraries.

ARISA analysis indicated that the sediment samples are those with the highest
bacterial diversity according to the Simpson and Shannon’s diversity indices. 16S
rRNA library phylogenetic analysis revealed that there is a clear stratification in the
water column of the Etoliko lagoon with limited overlapping of operational
taxonomic units (OTU) between the bacterial communities of the surface, halocline,
benthic water and sediment. Interestingly, new taxonomic lineages were identified in
benthic water and halocline.
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1.22. Atopdvemen kor (opokTnPIiopég Baktnpimv Tov 100y TNV dVVOTOTNTA VO
0T0d01OVV TU EVTOHOKTOVOV - vijpat®dokTéve oxamyl ke fenamiphos

Xavika E. TCoptlakdrng M? & A.F.Kapno()(;agl

1Havsmon’1 po Oeccariog, Tunpo Blioynueiog kot Bloteyvoioyiog, [TAovtwvog 26
Kot Adlov, Adpioa 41221

2Efvikd ‘Tdpopa Aypotikng Epevvag, Ivetitovto Ipoctaciog Gvtav, Hpdiielo
71110, Kpnm

Email: dkarpouzas@bio.uth.gr

H pkpoPuoxn diGomacn amoterel v kOpla depyacio amoddunong- omotoikonoinong
OPYOVOQMGPOPIKDY KoL  KOPPOUOIKDY — EVIOUOKTOVOV-VILOTOOOKTOVOV  €£3G(OUC.
[Ipdopatec pehétec odNynoay otnV omoudvmen dvo PUKTNPIKOY GTEAEXMV TOL Eiyov TNV
duvatotta va. 100TodV T0 0pyavopmo@optkod vnuatomdoktovo fenamiphos (Megaraj et al.,
2003; Caceres et al., 2009) evd dev LIAPYOVY AVTICTOLYEG AVOPOPES Y10 TO KAPPapdikod
oxamyl. Xmmv mapodoa epyocio meplypdgetar 1 amoudveor,  TEVTOTOINoT Kot
YAPAKTNPOUOC amodounTikdv Pokmmpimv Y10 10, EVIOHOKTOVa-vuatmdokTtove, oxamyl kot
fenamiphos. Ta PaktAplo amopovabnkay and £30pog omd aypd UTOVOVOKUAAEPYELNS GTNV
Kpi 6mov n eravoropfovouevn epappoyn tov oxamyl - fenamiphos iye odnynost oty
TOYOTAT WKPOPLoK Tovg d1domacT Ue TopaAANAN peiwon ¢ vnpatwdoktdévov dpdong. H
TEYVIKN TOL EUTAOVTIGHOD KOAMEPYEWDV oe gkhekTikd vrootpoua Mineral Salts Medium
Nitrogen (MSMN) émov o, oxamyl kot fenamiphos (10 mg L™) amotehovoav ) povadiy
mnyn C M og vrdoTpoua ekyviicpotog eddeovg (SEM) ypnoyorombnke yo v amopudvmon
tov Paxtmpiov. H dadikacio eUTAOVTIGHOD 00NYNCE GTNV OMOUOVOGCY TEGGAP®V AULY®V
KOAMEPYEIOV OV giyav Ty dvvatdTTo Vo arrodopody TARpee to oXxamyl evidg 48 wpov.
Avtiotoya, amopovambnkav 600 auyng koAlMépyeleg mov amodopovoay to fenamiphos.
AMnAobyion tov 16S rRNA yovidiov towv amodountikdv Bokmpudv tov oxamyl édsi&av
VyYMAR oporoyia (>99%) pe Pakmprlakd oteléyn tov eWddv Pseudomonas sp., Pseudomonas
putida kor Pseudomonas jinjuensis avtiotoyyo. Amd v GAAN pepld, ta Paktiplo. OV
armodopovoav 1o fenamiphos mapovciccav vynAn oporoyio pe o 16S rRNA yovidio
Baxtnplakdv otedeydv tov €ddv Acinetobacter rhizosphaerae kot Pseudomonas putida.
IMepotépo peréteg £dei&av ot o A. rhizosphaerae kot P. putida vdporvovv to fenamiphos
npog fenamiphos-phenol odnymvtog og nApn amoto&ikomoinon evtdg 48 wpdv. Avdivon
™G POKTNPLOKTG KOWVOTNTOG GTO £00.(OG 0O TO 0TOio amopovadnKay o Baktiplo Kabdg Kot
oTIS KaAMEPYELES epmAoVTIoHOD pe TV pHéBodo DGGE og cuvdvacoud pe Piiiodnieg KAdvav
£oe1&av 0Tl To PoKTPLo TOV AOpoOVAONKAY amoteAovcay HEAT TG PAKTNPLOKNG KOWVOTNTOG
Tov €0dPovg Kol evioybOnkay Katd TV Jbpkew TOV dPOP®V OTUdIMV EUTAOVTIGHOD.
[epdpata oe e&éMén Ba pelemnoovy v wavdTnTa TV amopovodéviov Boktnpiov va
OoTOHV GALL OPYAVOPMOCPOPIKA 1 KAPPOUIOKA Kabdg Kol To cuoTNUA Yovidimv/eviduwmy
OV EAEYYOLV TNV O1ACTACT TOV OVOTEPOV YEOPYIKDOV POPUAK®V.

1.Megharaj et al 2003. Hydrolysis of fenamiphos and its oxidation products by a soil
bacterium in pure culture, soil and water. Appl. Microbiol. Biotechnol 61: 252-256

2.Caceres et al. 2009. Hydrolysis of fenamiphos and its toxic oxidation products by
Microbacterium sp. in pure culture and groundwater. Biores. Technol. 100: 2732-2736
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1.22. Isolation and characterization of bacteria, capable of the degradation of the
two insecticides-nematicides oxamyl and fenamiphos

Chanika E.*, Tzortzakakis, E.? & D.G. Karpouzas®

YUniversity of Thessaly, Department of Biochemistry & Biotechnology, Ploutonos 26
and Aiolou Str., 41221 Larisa

National Agricultural Research Foundation of Greece, Plant Protection Institute,
Laboratory of Nematology, 71110 Herakleion, Crete

Email: dkarpouzas@bio.uth.gr

Microbial degradation constitutes the most important processes for the dissipation of
organophosphorus and carbamate insecticides-nematicides in soil. Only recently
studies reported the isolation of two bacteria able to rapidly degrade the
organophosphorus nematicide fenamiphos, while no such studies are available so far
for the carbamate nematicide oxamyl (Megaraj et al., 2003; Caceres et al., 2009). This
study reports the isolation and characterization of fenamiphos and oxamyl-degrading
bacteria which were isolated from a soil originated from a banana field site in Crete
with extensive history of annual applications of fenamiphos and oxamyl. An
enrichment culture technique in a selective media like Mineral Salts Media Nitrogen
(MSMN) where oxamy! or fenamiphos (10 mg L™) was the sole C source as well as in
soil extract media (SEM) was used for the isolation of pesticide degrading
microorganisms. Enrichment led to the isolation of four oxamyl- and two fenamiphos-
bacterial cultures which were able to completely degraded the two nematicides in 48
h. Sequencing of the 16S rRNA gene of the four oxamyl-degrading isolates showed
highest homology (> 99%) to different Pseudomonas strains (P. putida, P. jinjuensis)
while the two fenamiphos-degrading strains showed highest homology (>99%) strains
of Acinetobacter rhizosphaerae and P. putida. Further metabolic studies showed that
fenamiphos-degrading bacteria hydrolyzed fenamiphos to its phenolic derivative,
fenamiphos-phenol, which is does not posses any nematicidal activity. Further
analysis of the structure of the bacterial community in the original soil as well as in
the different enrichment cultures using DGGE and cloning showed that the isolated
bacteria were present in the original soil and became dominant during the enrichment
procedure. On going studies will explore the ability of the isolated bacteria to further
degrade other structurally similar organophosphorus and carbamate insecticides and
they attempt to isolate and characterize gene/enzyme systems controlling degradation
by the isolated bacteria.

1. Megharaj et al 2003. Hydrolysis of fenamiphos and its oxidation products by a soil
bacterium in pure culture, soil and water. Appl. Microbiol. Biotechnol 61: 252-256

2. Caceres et al. 2009. Hydrolysis of fenamiphos and its toxic oxidation products by
Microbacterium sp. in pure culture and groundwater. Biores. Technol. 100: 2732-2736
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1.23. Mehéty g Bakmpuoxig Xiowpidag ot Cyndia pomonella (Kapmokaya)
Xatln L., Mapyoprtémovroc I. & A.Mocrorog
Tunpo Broynpeiog kot Bloteyvoroyiog, [avemiomuo Osocariag T.K. 41221 Adpioa

Email: mosial@bio.uth.gr

Ykomoc: Na pelemnoovpe v Poxtnplok yAopido @LOIKOV TANBLOUDV TOV
evtopov Cydia pomonella.

Mé£0ooor ko amoteréopata : H Poakmmploxn yAopida peietinke oe 2 otddlo
avartuéng tov evtopov (Eviiwo xou Tlpovouen) oe 2 €ion Eeviotadv (MnAo kou
AyAdol) kal og 2 tomovg aypmv (Boloywd kot Xvpupatikd). To copo tov eviopmv
opoyevomombnke oe vypd Opentikd vmooctpopo (TSB) kot pe 1t pébodo TtV
dadoyIKOV apoidoemy emiotp®Onkay tpvPiio Petri mov mepieiyov oteped Bpemtind
vrootpopa (TSA). Akorovdnce aroudvoon ypopocoukod DNA and Baktnplokég
amotkiec kot epappootke 1 texvikn PCR (Alvcidwt) Avtidpaon g [Tolvuepdong)
otoyevovtog oty gvioyvon Paxmmplakod yovidiovl6S rRNA.Ta npoidvta g PCR
oTaAOM KAV Yoo GAANAOVYIOT KOl €V GLUVEYEID 01 aAANAOVYiEG avoAvONKaY e epyaieia

BromAnpopopiknc.

Ta Paxtnplokd €idn mov tavtomomOnKoy avdAoya e TO ovaTTLEINKO GTAO10, TO
eldooc Eeviot kol Tov TOMO KOAAEPYEWG KaBmMG Kol Ot HETAD TOVES (PLAOYEVETIKEG
ox£0€1g B TAPOVGIUGTOVY GTNV AVOPTNUEVT OVOKOTVOGT OVOAVTIKA.

Ynpoocio g perétng : H xapnoéxayo amotehel Evav dwaitepa d10d0ed0pnévo ex0po
TOV YIYOPTOKOPTOV TPOKOAMDVTOS CNUAVTIKEG OWKOVOUKESG KaTaoTpopss. H pelétn
™G PokTnplakng yAwpidoas TV EVIOU®V ATOTEAEL AVTIKEILEVO £VTOVNG EPEVVNTIKNG
dpactnpomrog AOYy®m TG onuaciog e yw TNy Proioyio Kot @ucloAoyio TV
eviopov Eeviotov. H mapovca perémn elval n mpdtn 660V agopd TN Poaktnplokn
YAOPId0 TNG KOPTOKOYOC.

AgEerg KAewod: kapmdxkaya, faktmplokn yAopioa, 16S rRNA
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1.23. Bacterial Flora of Cyndia pomonella (Codling Moth)
Chatzi I., Margaritopoulos I. & D. Mossialos

Department of Biochemistry & Biotechnology, University of Thessaly, GR-41221
Larissa, Greece

E-mail : mosial@bio.uth.gr

Aim: To study the bacterial flora in natural populations of the insect Cydia
pomonella.

Methods and results: The bacterial flora was studied in 2 stages of insect
development (adult and larvae) in 2 host species (apple and pear) and 2 types of crop
fields (biological and conventional). Insects were homogenised in liquid nutrient
medium (TSB). Serial dilutions were prepared and spreaded on Petri dishes
containing solid nutrient medium (TSA). Chromosomal DNA was isolated from
bacterial colonies grown on solid medium and Polymerase Chain Reaction (PCR) was
applied targeting bacterial 16S rRNA. The PCR products were sequenced and the
sequences were analyzed using bioinformatics tools.

The bacterial species which were identified according to insect growth stage, host
species, crop type and their phylogeny will be presented in the poster.

Significance of the study: Intensive scientific research takes place regarding the
bacterial flora of agriculturally important insects due to its importance to biology and
physiology of insect hosts. To our best knowledge this is the first study regarding the
bacterial flora of codling moth.

Keywords: codling moth, bacterial flora, 16S rRNA
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2.1. Alqhemdpaocerg in vivo kon in vitro petagd Tov MbeA kor MbeC: §vo
GNNOVTIKEG TPOTEIVES Y10 TN GLLEVKTIKI KivTomoinen tov mhacmdiov ColEL

Bopodxn Al Lamb H.K.2, Moncalian G.3, EXevBepradov ol Bavdépa El dela
Cruz F.3, Hawkins A.R.2 & K. Apdivac’
"Tunpe Xnueiog, Havemomuo Inavvivov, 45110 Indvviva.

?Institute of Cell and Molecular Biosciences, Newcastle University, Medical School,
Catherine Cookson Building, Framlington Place, Newcastle upon Tyne, NE2 4HH, UK.

*Departamento de Biologia Molecular, Universidad de Cantabria, 39011 Santander, Spain

Email: cdrainas@cc.uoi.gr

H ovlevktikr| kivnromoinon mloocudiov copfdier onuoviikd oty e£EMEN TtV
yovidioudtov pukpoopyavicudv. Ot tpoteiveg MbeA kar MbeC kmdikebovtot and to
macpido ColE1 kot €rovv onuavtikd poAo ot cvlevkTik) TOov Kivnronoinon. H
MbeA odniemdpd e€edikevpéva. pe povoxkkmvo DNA g meployng oriT tov ColEL
KOt KOTOADEL avTIOpaoelg oydong kot petapopds povig oiveidag (1), evdo n MbeC
deopevetan €101KA o€ dikhmvo DNA mov mepiéyet ) 0éon oriT tov ColE1. Me Bdon
™mv Tprtotayn g ooun eivar dvvatdév va mpoPrepbei 61t 1 MbeC pmopel va.
oAMNAemOpd pe dAdeg mpwteiveg (2). T va emPefaidoovpe avty v vdbeon
peketnoape T1¢ mbaveg oAniemdphoelg petacd tov MbeC kot MbeA, in vivo kot in
vitro. Ot in vivo éleyyol mpayuatomombnkav pe éva Poaktnplakd cvotnua 600
vBpwinv, t0 omoio otnpileTon 6T AEITOVPYIKY CLUTANPOUATIKOTNTO HeTAED OO
TUNUaTOV T0V EVEOUOL AOEVOAIKY] KUKAGGT VLTELOHLVOL YO TV OVOCVCTACT| UG
onuotodotikng mopeiag CAMP oto otéleyoc E. coli cyaA. Zvpuminpopotikdtnra
napatnpnonke uoévo 6tav n MbeC alinienidpovoe péowm g KapPoOEv-teMKkng g
TEPLOYNG UE TNV apvo-TteAkn eployn ¢ MbeA onmg siyaue mpofréyet. O éleyyog
TOV aANAemdpdoemy in Vitro mpoayuatomombnke pe Oeprudopetpion 1600pIKNG
tithoddong (ITC). Ta mepdpata ITC £oei&av 411 01 OV0 TPWTEIVES AAANAETIOPOHY
eEwbepuikd pe pio otoyeopetpio 1:1 (€va onueio aAnienidpaonc) «al Kp mepimov
21 uM. Ta mepdpota ITC eniong £6ei&av 6t povokdAmwvo DNA g meployng Nic g
oriT tov ColE1 aAAniemdpd eEmbBepuicd pe MbeA kot otoyglopetpio 1:1 pe Kp
nepimov 152 nM.  To Kp upsubvetar tpeig @opég mapovoio mpwteivig MbeC oe
tocoTo Kopesov. Ta amoteréopatd pog vrootmpilovy 6Tt o1 mpwteiveg MbeA kot
MbeC oarlniemdpodv Gueco in Vivo mpodyovtag ™ 6L{EVKTIKY KIVNTOTOINGT TOV
ColE1l.

Ag€aig khewdwa: conjugal mobilization, plasmid ColE1, E. coli

1. Varsaki, A., Lucas, M., Afendra, A., Drainas, C. And de la Cruz, F. (2003), Mol.
Microbiol. 48:481-493

2. Varsaki, A., Moncalian, G., Garcllan-Barcia, M.P., Drainas, C. and de la Cruz, F.
(2009) Journal of Bacteriology, 191: 1446-1455
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2.1. In vivo and in vitro interactions between Mbea and Mbec: two proteins key
to ColE1 plasmid conjugal mobilisation

Varsaki A}, Lamb H.K.2, Moncalian G.2, Eleftheriadou O, Vandera E.%, de la Cruz
F.3, Hawkins A.R.2 & C. Drainas'

'Department of Chemistry, University of loannina, 45100, Greece.

?Institute of Cell and Molecular Biosciences, Newcastle University, Medical School,
Catherine Cookson Building, Framlington Place, Newcastle upon Tyne, NE2 4HH,
UK.

$Departamento de Biologia Molecular, Universidad de Cantabria, 39011 Santander,
Spain

Email: cdrainas@cc.uoi.gr

Conjugal mobilization of plasmids has a significant contribution to microbial genome
evolution. MbeA and MbeC proteins are encoded by ColE1 and play key roles in
conjugative mobilisation of this plasmid. MbeA interacts specifically with ColE1-oriT
ssSDNA and catalyses single strand DNA cleavage and strand transfer (1), whereas
MbeC binds specifically to dsDNA containing the oriT site of ColE1. Due to the
predicted tertiary structure of MbeC, the assumption that it might interact with some
other protein has been proposed (2). To test this hypothesis we studied the possible
interactions of MbeC with MbeA, in vivo and in vitro. For the in vivo test, we applied
a two-hybrid bacterial system based on the functional complementation between two
fragments of an adenylate cyclase to reconstitute a cCAMP signalling cascade in a cyaA
deficient E. coli strain. We obtained successful complementation only when MbeC
was interacting via its C-terminal domain with the N-terminal domain of MbeA, as
hypothesised previously. In vitro interactions were tested by isothermal titration
calorimetry (ITC). These experiments showed that the two proteins interacted
exothermically with a 1:1 stoichiometry (implying a single site of interaction), and a
Kp of approximately 21uM. ITC experiments also showed that single stranded ColE1
nic DNA interacted exothermically with MbeA with a 1:1 stoichiometry and a Kp of
152 nM. This Kp was reduced 3-fold in the presence of saturating amounts of MbeC.
Our results support the hypothesis that MbeA and MbeC interact directly in vivo to
promote conjugative mobilisation.

Keywords: conjugal mobilization, plasmid ColEL, E. coli

1. Varsaki, A., Lucas, M., Afendra, A., Drainas, C. And de la Cruz, F. (2003), Mol.
Microbiol. 48:481-493

2. Varsaki, A., Moncalian, G., Garcllan-Barcia, M.P., Drainas, C. and de la Cruz, F.
(2009) Journal of Bacteriology, 191: 1446-1455
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2.2. Ag1TovpyIkog YopuKTNPLOROS TS TEPUTAUGHIKIG KUKAOPLAIVIG TOV
Azotobacter vinelandii

Afpov M., Bevigpdxn A. & I1. Kotwvakng

Epyaompio Mopaxng Broroyiag, Tunpa ['eomovikng Bloteyvoioyiag, 'ewmovikod
[Movemoto ABnvav, Iepd Od6g 75, 11855, Abfva

Email: mdimougr@yahoo.com

To Azotobacter vinelandii sivar éva almtodeopevtikd Paxtiplo tov €34POVE, TO
omoio oyetiletan pe to yévog Pseudomonas kot tov omoiov 1 mApng aAlniodyion tov
YEVOUATOG €£xEl OAOKANP®OEl Tpocpata. Bdoet oporoyiog, Bpédnke 6t dwwbétel 6vo
HEAN NG OKOYEVEWS TMV KLUKAOQIAMV®V, TO €va. amd To omoio mopovctlalet
KUTTOPOTAACHOTIKY TOTOOETNOT Kol TO GAAO mepimAacuiky). Oleg o1 KuKAOPIAIVEG
dfETovV ol Ko TTEPLOYN OHOAOYIOG KOl OVAKOVY OTIC TEXTIOVA-TPOALA Cis/trans
woopepaoeg (EC: 5.2.1.8). Ta évlupo avtd kotolvovy tnv Cis/trans icopepioon
TENTIOVA-TPOAVA  deou®V evd umopobv va Ponbovv Kot o610 cwoTd SimAmpo
TOAMTENTOIOV. AV Kol TOAAEG amd TIG EVKAPLVOTIKEG KUKAOQIATvEG Exouv peletnOel
EKTEVADG, TOAD Alyec €lvol 0Ol TEPMMTMOCELS AETOVLPYIKOD  YOPUKTNPICHOV
TPOKOPLOTIKAOV eVEOU®V. L& QUTAV TN UEAETY, TEPLYPAPOVUE TNV EKOPOCT KOl TNV
AIOUOVMGT TNG AVAGLVOVAGUEVNG TEPMAAGUIKNG KukAo@IAivig amd to Azotobacter
vinelandii oto Escherichia coli kot e&etdlovpe T1g Proynuikég g 1010TNTEC.
[Tpokeywévov va eréyovpe av M TEPUTAACLIKT KLUKAOQIAIv OwaBétel evepyodotnTa
TENTIOVA-TPOAVA Cis/trans 1oouepdong, ypnoonomocaue ™ HEHodo TPOGdOPIGUOD
evluopukng evepydmtag mov Paciletar otn yvpoOpvyivny kot e€aptdror omnd ™
cis/trans wwopepimon TERTIGVA-TPOAVA decumdv cuvBeTiK®V TeTpamentidiny. Exumiéov
Kol mpokewwévovr vo  efetdoovue Tt mOOV  EVEPYOTNTO  TCOMEPOVNG  1TNG
TEPUTAAGUKNG KUKAOPIAIVIG, ¥pMoipomomoape ) HEBodo BepUikig CLGCOUATOONG
™G ovvldong tov Kutpikov o&éoc. Ta amoteléopotd poag Osiyvovv mwg 1M
nepmAociky kKoklo@ihivn tov Azotobacter vinelandii dia0étel evepydtnto memtidvA-
TPOAVA Cis/trans 1oouepdong oALA d€ PAIVETOL VO POL (OC TCOTEPOVT).
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2.2. Functional characterization of the Azotobacter vinelandii periplasmic
cyclophilin

Dimou M., Venieraki A. & P. Katinakis

Laboratory of Molecular Biology, Department of Agricultural Biotechnology,
Agricultural University of Athens, lera Odos 75, 11855, Athens

Email: mdimougr@yahoo.com

Azotobacter vinelandii is a soil nitrogen-fixing bacterium related to the Pseudomonas
genus, whose complete genome sequence has recently been reported. Homology
searches indicated that it possesses two members of the cyclophilin family, one with a
cytoplasmic and one with a periplasmic localization. All cyclophilins share a common
domain and belong to the peptidyl-prolyl cis/trans isomerases (EC: 5.2.1.8). These
enzymes catalyze the interconversion of peptidyl-prolyl bonds while; they can also act
on polypeptides, as folding helper enzymes. Although many of the eukaryotic
cyclophilins have been studied extensively, few examples of functional
characterization of these enzymes exist in prokaryotes. In this study, we describe the
expression and purification of the recombinant periplasmic cyclophilin from
Azotobacter vinelandii in Escherichia coli and analyze its biochemical properties in
vitro. To test whether the periplasmic cyclophilin has peptidyl-prolyl cis/trans
isomerase activity, we used a chymotrypsin-coupled peptidyl-prolyl cis/trans
isomerase assay, which is rate-limited by the cis/trans isomerisation of the peptidyl-
prolyl bond of synthetic tetrapeptides. Further, in order to examine the possible
chaperone activity of the periplasmic cyclophilin, we used the citrate synthase thermal
aggregation assay. Our results show that the Azotobacter vinelandii periplasmic
cyclophilin possesses peptidyl-prolyl cis/trans isomerase activity but does not seem to
be a chaperone.
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2.3. Mghétn TG OpUOTIKOTNTUS TOV TPOAY®YOD TOV yovidiov TN cfa cuvBaong
o610 Chromohalobacter salexigens

Katoipa A.,' Tlapomovin M., Argandona M.,? Reina-Bueno M.,* Apévdpa A.-X..2
Vargas C.,* Apaivog K.,* Nieto J.® & A.E. Kovkkov®"

Topéag Opyavikng Xnueiog ko Bioymueiog, Tpuquoa Xn usiocg,l Tunpo BlroAoywav
Epappoyov kot Tsxvokoyw')v,2 [Movemoto loavvivov, 45110 Iodvviva, EAAGSa

Department of Microbiology and Parasitology, Faculty of Pharmacy, University of
Seville, 41012 Seville, Spain®

Email: agkatsifa@yahoo.com

To Chromohalobacter salexigens eivat éva alo@ilo PBoaktiplo to omoio e&ottiog TG
eEAPETIKNG aAATOOVOEKTIKOTNTAC TOV, Bempeital UIKPOOPYUVIGUOG TPOTVTTO Yol TN
HEAETN TOV TEPIMTAOK®OV  UNYOVICU®OV OVTIOTOONG OTO OCUMOTIKO GOTPEG OTA
TPOKOPLOTIKA. €& TPONYOVUEVT] EPYACIN, TOPATNPACAUE ADENCT TOV TOGOGTOV TV
KuKAomporavoikmv Amapav oéwv (CFA) ota pooeolmiow g pepPpdvng tov C.
salexigens mg amokpion ot avénuévee ovykevipmoelg dlotog. Emmpdcobeta, oto
yovidioua tov C. salexigens Bpébnkav 6vo yovidia cfa (cfal, cfa2), tov omoiwv ta
poiovta £oe1&av cuvtnpnuévn doun cvvBaong twv CFA. H cfa cuvBdon kataiivet
petopopd pog peBviopddog amd to d0tn S-adenosylmethionine (SAM) og akdpeota
Mropd  oféa. Emiong, moapoammpnOnke ovénon G OpACTIKOTNTAG  TNG
KUKAOTPOTOVOTKTG cuVBAoNC Le TV avénon tng cvykévipmong aiatog. ITpokeévon
va, Olevkpwviotel e€dv avty M avénon pvOuiletor oe  petaypagikd emimedo,
npaypotonomdnke KAwvomoinon tov mbavod mpoaywyod Tov yovidiov cfa2, mov
nepieiye T1g -35 kat -10 meproyéc, avodikd tov yovidiov gfp, 1o onoio kwdikomoel pa,
npacwvn @Bopilovoca mpwteiv, oto mAacuidto pHS457. H petaypoeikn avty
ouvinén uetapépinke pe ovlevén amd kotropa 66t DHSa 1060 610 PUOIKO TOTO
tov C. Salexigens DSM3043 660 kat ota gvaicOnto 6to GAag petalhayuéva oTehéym
CHR62 xor CHR63. H pétpnon tov ¢Bopiopod o€ S10popeTIKEG GUYKEVTIPDCELS
dAotog 6to BpentiKd HEGO, £0€1Ee OTL 1| TEPLOYN TOV THAVOD TPOAY®YOD TaPOVGIALEt
dpacTiKOTTA TPooywyoh Kot OTL M Ekepocn Tov Ogv emmpedletal omd
ovykévipwon Ghotog. To amoteréopoto avtd evioybovv v amoyn o0tL o cfa2
Tpooy®yog oto C. salexigens ekppaletol cuve m.

Agarg khewdwa: Chromohalobacter salexigens, CL, CFA hmroapd o&éa

64




.N,(v,—.\“hio fosmas 2009

2.3. Promoter Activity Studies of a cfa Synthase Gene in
Chromohalobacter salexigens

Katsifa A.', Parapouli M."Argandofia M.?, Reina-Bueno M.%, Afendra A.-S.%, Vargas
C.}, Drainas C.%, Nieto J.* & A.l Koukkou **

Sector of Organic Chemistry and Biochemistry, Department of Chemistry,*
Department of Biological Applications and Technology?, University of loannina,
45110 loannina, Greece

Department of Microbiology and Parasitology, Faculty of Pharmacy, University of
Seville, 41012 Seville, Spain®

Email: agkatsifa@yahoo.com

Chromohalobacter salexigens is a halophilic bacterium which exhibits extreme
tolerance to salinity, being considered as a model microorganism to study the intricate
circuits controlling stress response in prokaryotes. In a previous work, we discovered
that under high salinity conditions C. salexigens membrane lipids contained a higher
percentage of cyclopropanic fatty acids (CFA). Furthermore, within the C. salexigens
genome sequence we found two cfa genes (cfal, cfa2), whose products showed a
conserved motif of cfa synthase. Cyclopropane fatty acid synthase (cfa) catalyses the
transfer of a methyl group from S-adenosylmethionine (SAM) to unsaturated fatty
acids. Cfa synthase activity was also found to be elevated when the cells were grown
in presence of high salt concentrations. To determine whether this elevation occurred
at the transcriptional level, we cloned the region of the putative cfa2 gene containing
—35 and —10 promoter elements upstream of the promoterless gfp gene, encoding a
green fluorescent protein, in the pHS457 plasmid. The created transcriptional fusion
(pHS457_Ptcfa) was conjugally transferred from DH5a donors to C. salexigens wild
type strain DSM3043 as well as into the salt-sensitive mutants CHR62 and CHR63.
Measurement of fluorescence was monitored in presence of various salt
concentrations into growth medium. The data showed that this region possessed real
promoter activity, whereas its expression was not directly affected by salt
concentration. These results demonstrate that the cfa2 promoter of C. salexigens
DSM3043 most likely is expressed constitutively.

Keywords: Chromohalobacter salexigens, CFA fatty acids

Acknowledgments: This work was financially supported by the Greece-Spain
Joint Research Programmes 2005-2007.
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2.4. Metayovidolopotiki) e£gpeivon TOV VOPOOEP KOV INYOV TOV
vro0aiacsciov nemoteiov Kolovpmo (Xavropivny, EALGOQ)

MoAvpevéakov LY, Kvpridne N.2, Mavdohdkne M.} & E. AkeEovdpi!

! EAMnviko Kévipo @aracciov Epeuvav, Hpdiiero Kprtng & Avapucecoc Attiknig,
EXLdda

2 Joint Genome Institute, Department of Energy, California, USA

Email: polymen@her.hcmr.gr

H oyetcd npdopatn éxkpnén tov noeoioteiov g Xavtopivng otmv EAAGSa (mpwv
nepimov 3600 ypovia) amotéAece Eva amd To LEYOADTEPO NPAICTEWKE YEYOVOTO GTNV
dapkewn TV 16TopIKOV ¥pdvav. H neaioteiokn meproyn g Zavtopivng exteiveton
og pnkog xotd 20 YA pe Popeloavatorikn katevhuvon amoTeAOVUEVN GE GEPA Omd
tovAdyotov 20 vroBaracoiovg KOvovg. O peyoddTepog amd avToHg TOVG KPATNPES
etvar to KoAoOumo, €vog kdvog SIOUETPOV TPUOV YIMOUETP®V HE €vav UEYAAO
kpatnpa 1500 pétpwv mov Ppioketal e Pabog amd v empdavela g Odrlaccag 505
pétpov. Katd v owbpkeld pog mpdcseotng OKEAVOYPUPIKNG OTOGTOANG (TOL
EAMnvikod Kévipov Oalacciov Epsuvav oe cuvepyosio pe 1o Ioavemotiuio tov
Rhode Island) avokaidebnke otov mubuéva Tov KpoTnpo U0 EKTETOUEVT TEPLOYN
mAovol 6e VOpobepkég mnyéc [Sigurdsson et al. 2006]. Ztnv mepoyn ovth
avoKoAVPONKe €vag HEYOAOg oplBUdg VOPOBepUIKDOY TNYDOV KOl KOUWVAO®V LE
Oepuokpacicg mov xvpaivoviay amd 70°C fmc kor 220°C. Ot xapivéde vyning
Oepuokpociog KaAVTTOVIOV OO PaKTNPLOKES ATOIKIES SPOP®Y YPOUATOV OTMG
AevkoV, ykpl kol kOkKivov. Emiong, peydieg emedveleg tov mubuévo KaADTTOVTOG
omd HIKPOPLOKEG amOIKieg YVOOTEG MG «UIKPOPLKA YOALL» KOKKIVOV, AELKOV, Kot
TopToKOM Yp®dUaTOC. Ol eEVILIMOIOKES OVTEG TEPLOYEG UTOPOVV VO OTTOTEAEGOLV
otox0 Yy €€epevvnon TOV  UIKPOPlOK®V KOW®VIDV TOLG HE Proteyvoroyikd
evowpépov. IMa 10 AOyo avtd, deopo Oetypoata  amd OVTEC TIG TEPLOYEG
CVAAEYONKOV LE OKOTO TNV UETAYOVIOLOUOTIKY €EEPELVNOTN TOV GLYKEKPIUEVOV
evoluTudToy.
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2.4. Metagenomic exploration of the newly discovered hydrothermal vent sites in
the submarine Kolumbo volcano (Santorini, Greece)

Polymenakou P.*, Kyrpides N.?, Mandalakis M.! & S. Alexandri
! Hellenic Centre for Marine Research, Heraklion Crete & Anavyssos Attika, Greece
2 Joint Genome Institute, Department of Energy, California, USA

Email: polymen@her.hcmr.gr

The most recent major explosive eruption of the Santorini volcano in Greece (around
3600 years before present) was one of the largest volcanic events known in historical
time. The Santorini volcanic field extends 20 km to the northeast as a line of more
than 20 submarine cones. The largest of these submarine craters is Kolumbo, a three-
km-diameter cone with a 1500 m wide crater at a depth of 505 m below sea level.
During a recent marine survey (of the Hellenic Centre for Marine Research in
collaboration with the Rhode Island University), a widespread hydrothermal vent field
was discovered on the floor of the Kolumbo crater [Sigurdsson et al. 2006]. High
temperature venting with fluid temperatures up to 220°C from vent chimneys as well
as lower-temperature chimneys and vents (with fluids up to 70°C) were discovered.
The exterior of most chimneys is covered with white, grey, and reddish filamentous
bacteria. Large areas on the floor of the Kolumbo volcano are covered by reddish
bacteria, white and reddish orange bacterial mats that can be characterized as
promising targets of high microbial colonisation and hence biotechnological interest.
Thus, samples of red and white-grey bacterial mats have been collected for the
metagenomic exploration of these newly discovered habitats.

Sigurdsson, H., Carey, S., Alexandri, M., Vougioukalakis, G., Croff, K., Roman, C.,

Sakellariou, D., Nomikou, P. et al. 2006. Marine investigations of Greece’s Santorini
volcanic field. EOS 87: 337-342
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2.5. Zroyxevpévn wootomkn avaivon pvravi®v (CSIA) g éva véo, woyvpo
aepfailovTiko gpyaireio Yo TNV TOPAKOAOVONON TNG froamodopnong opyavik®Ov
PLTOVTAV 6TA €6G.QN: TO TPOYpoppa iSOSOil

Moivpevakov I}, Movadxne M.* & isoSoil Scientific Party?
! EAMnvikd Kévtpo Oaracoiov Epeuvav, Hpdxiero Kprtng, EAAGSa

2 Stockholm University, ALS Laboraroty Group AB, Eidgenéssische Technische
Hochschule Zirich, Masaryk University, Earth Tech CZ s.r.0., Technical University
of Lodz, University of Bristol, FQS Poland Sp. z.0.0., Makolab SA, IVI Swedish
Environmental Research Institute

Email: polymen@her.hcmr.gr, mandalakis@her.hcmr.gr

Ta mwopadocioKd Tpoypaupate Topakolovnong g emavaeopisc TeEPPAALOVIIKOV
cvotnuatev, to omoia Pacilovtol oTn Y®PIKN HETPNON TOV GLYKEVIPMOEWDV TMOV
PLTTAVIAOV KOl TOV HETOPOATAOV TOVS UE TNV TAPOOO TOL YPOVOL, TAPEYOLY GLVIOMG
aocoQelc EKTWNOE AOY® NG advvapiag Toug vo dKpivouy TNV TPOyHOTIKN
amTOdOUNCT TOV PLTTAVIOV OO AALEG Olepyasiec Tov AaUPAvouV YDpa TOVTOYPOVA,
Om®OC M avaEN TOALOTA®V Ty®V pdmavons, 1 owomopd (apainon) Kot GAAEG
depyaocieg avakatovounc. O okomdg Tov vpmMAiKoD Tpoypdhupotog iS0Soil eivar va
KaBlEpOOEL TN GTOYELVUEVN 100TOTIKY avdAvon purmavtadv (CSIA) og éva véo, Pprko
TPOg TO YPNOTN Kol 1oyvpd gpyoreio TOGO Yoo TNV TOPAKOAOVONGOT  TNG
Blooamoddunong 660 Kot Yo TNV EKTIUNCT TOV TNYOV EKTOUTNG OPYUVIKAOV PLTOVTOV
oto. €6Gpn. H moivoOvbetn kowompa&io tov is0Soil, m omoia mepiiapPdvet
TOYKOGHUMG TPOTOTOPES £pELVNTIKEG opadeg ot CSIA, etaipieg mapoyng vanpPEcLUOY
EOTINOUEVEG OTIG YNUIKES OVOADGELS PUTTOVTMV KO GTNV TOPAKOAOVON G ETOVAPOPAC
TEPPUAAOVTIKOV GUOTNUATOV, KAOMG Kol EUMEIPES EMYEPNOES OTN ONpovpyio
EQUPUOYDV-TIPOYPUUUATIGLOV, Ol EMTPEYEL 0L) TNV EQOPUOYN/OEPEVVIOT TOAAATADV
wotomikdv cvomudrav (BCH2C, 2HMH, ®NAN ko ¥CICI) tov purovidv yw
BEATIOUEVO YOPOKTNPIGHO KO TOPOKOAOVON O GUYKEKPILEV®V TEPLOYMV MG TPOG TN
Blotikn kot oafotikn amodduncm, ) TNV EPUPUOYN 1GOTOMIKNG TOVTOMOINGCNG
*crc, 2HIMH, *'CIPCl ko Br/™Br) yw v ektipnon ™ pomoveng mov
TPOEPYETOL OO TEPLPEPELOKES KO TOMKES TNYES (TEPPAALOVTIKY 10TPOIIKAGTIKY))
Kot y) TNV avOarTuén Kot ovadelEn ddtKTuoKd eUmopikd dSoBECIUOV EPAPULOYDOV TOV
Ba vmoPonBodv TG vanpecieg Owyelpong €3OOV oTN derypoatoAnyio Kol TNV
epunvela tov  oanotelecpdtov CSIA. H epappoyn g CSIA mapéyxer éva
TEKUNPOUEVO Kol BEATIOUEVO epyalelo Yo TV €KTIUNON Kot TV TopaKoAovdnon
TV 3.5 eKatoppvpiov puTOcUEVEOVY edapik®v Teploy®v otnv Evponaikn ‘Evoon. H
EPAPLOYN TNG AVAALONG TOALUTADY 1GOTOT®V TaPEXEL ALENUEVT] SLVATOTNTA YO TN
OWIKPIoN NG MPOYUOTIKNG OmodOUNoNG PLUTOVI®OV amd GAAeS mePPAALOVTIKEG
depyacieg mov cvpfaivovv tavTdypova.
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2.5. Contaminant-specific isotope analyses as sharp environmental-forensics
tools for site characterisation, monitoring and source apportionment of
pollutants in soil: the isoSoil project

Polymenakou P.*, Mandalakis M.! & isoSoil Scientific Party?
'Hellenic Centre for Marine Research, Heraklion Crete, Greece

2 Stockholm University, ALS Laboraroty Group AB, Eidgendssische Technische
Hochschule Zirich, Masaryk University, Earth Tech CZ s.r.o., Technical University
of Lodz, University of Bristol, FQS Poland Sp. z.0.0., Makolab SA, IVI Swedish
Environmental Research Institute

Email: polymen@her.hcmr.gr, mandalakis@her.hcmr.gr

Conventional remediation-monitoring programmes, i.e. analysis of contaminant and
metabolite concentrations over time and space, often provide inconclusive
assessments due to inability to resolve among mixing of several contaminant sources,
degradation, dispersion and other redistribution processes. The isoSoil objective is to
firmly establish concentration-independent contaminant-specific isotope analysis
(CSIA) as a novel, user-friendly and powerful tool for both degradation monitoring
and source apportionment of organic contaminants in soil. The balanced isoSoil
consortium with world-leading CSIA research groups, progressive remediation-
focused and analytical services companies and experienced software enterprises will
enable a) applications of multiple CSIA systems (13C/12C, 2H/1H, 15N/14N and
37CI/35CI) for improved site-specific characterization and monitoring of microbial
and abiotic degradation, b) applications of CSIA “isotopic fingerprinting” (14C/12C,
2H/1H, 37CI/35Cl, and 81Br/79Br) for source apportionment of both regional diffuse
and locally mixed contamination scenarios (i.e., environmental forensics) and, c)
emphasis on development and demonstration of web-based commercial software to
aid soil managers in sampling and interpretation of CSIA results. The CSIA concept
provides a well-defined and improved tool to for assessment and monitoring of the 3.5
mill contaminated soil sites in EU. Application of multi-element CSIA enables
enhanced power to resolve between the many co-occurring processes.
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2.6. Mapping of geographical and environmental parameters for metagenomics
projects.

Li-Yuan Hung®, Tsoka S.*, Kyrpides N.C.2& C.A. Ouzounis®

'Centre for Bioinformatics, School of Physical Sciences & Engineering, King’s
College London, Strand WC2R 2LS, London UK

Genome Biology Program, DoE Joint Genome Institute, 2800 Mitchell Drive,
Walnut Creek, CA 94598, USA

Email: christos.ouzounis@me.com

One of the most fundamental problems in the analysis of metagenomics datasets is the
lack of recorded knowledge about the number and types of species represented in the
sequenced samples. To estimate the number of species, the environmental niche of
origin needs to be correlated with species complexity as a first step towards the
delineation of sample biodiversity. Niches can be characterized by a set of parameters
that describe specific environments and samples. We report the integration of
available data for the analysis of metagenomics projects by recording environmental
parameters and capturing species complexity using signature genes. Using a
comprehensive list of published metagenomics projects, it is possible to integrate
disparate data from geographical locations, physicochemical properties and
environmental ontologies that describe environmental metadata, and using those
effectively for a more complete characterization of metagenomics projects, coupling
them with genomic features such as GC content and species complexity. We also
provide a Metagenomics KML layer for Google Earth users.
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2.7. Grand Challenge Genomic and Metagenomic efforts at the DOE-JGI and
beyond

Nikos C. Kyrpides

Genome Biology Program, DoE Joint Genome Institute, 2800 Mitchell Drive, Walnut
Creek, CA 94598, USA

Email: NCKyrpides@Ibl.gov

At the time of the completion of 1000 microbial genomes (November 2009), it is
worth noting that the enabling technology which birthed the field and brought it to
this point is fundamentally different from the one that is currently pushing it to the
next phase.

The significant improvement in the speed, efficiency and cost of the sequencing
technology over the last few years is mediating a major transition in Genomics from
small-scale, single PI driven projects, to large scale, multi-institutional and eventually
to grand challenge efforts. One such large scale effort is the Genomic Encyclopedia of
Bacteria and Archaea (GEBA) project, which was initiated by the DOE-JGI on 2007
with the goal of sequencing representative microorganisms from the phylogenetically
diverse branches of the Tree of Life. Up to this point, approximately 250 organisms
have been selected for sequencing and over 100 of those have been sequenced. A
parallel project (GEBA-RNB) focuses on a specific phylogenetic lineage, and was
launched the last few months by the DOE-JGI in collaboration with the Beijing
Genomics Institute (BGI). This project aims to provide the genomic sequences of
200-300 Root-Nodule-Bacteria, isolated from diverse geographic locations around the
world.

Such large scale efforts aim to provide a rapid characterization of the microbial tree of
life and improve our understanding of the large genetic and biochemical diversity
available therein. However, when placed within the perspective of the immense
phylogenetic diversity of the microbial life it becomes evident that much bigger
efforts are needed to achieve these goals. To accomplish this, an international
consortium is currently planning the launch of a grand challenge project to sequence
the type strains of all the cultured and properly described prokaryotic microorganisms
(approximately 15,000 species), within the next 5 years. Although based on our
current knowledge less than 1% of microbes have been cultured, it is anticipated that
this effort will provide the foundation of the framework to study and understand
microbial life and its diversity.
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3.1. Opéroyog Metaoynpoticpnés Tov Fusarium oxysporum pe X16y0 v Avénon
¢ Hapayoyng A0avoing

Avaocoviing I'.E., Xtofomoviov I1.M., Apiddng 2., Kapaykodvn A.A., Awdiwvag T
& A.T. Xoatlnvikordov

Epyaotpro MikpoBioroyiag, Topéag Botavikng, Tunua BioAoyiag, EOviko kot
Komodwotpraxo Havemotuio Adnvaov, 15781 Adnva.

Email: G_Anasontzis@biol.uoa.gr

Ady® ™G ouveEXDS ALEAVOUEVNC TIUNG TOV TTETPEAAion, 1 xpNon TG abavoing, g
€voL EVOALOKTIKO OKOAOYIKO KOOGIHO, apyilel va amoTeAEl (ol EAKVGTIKY) TPOOTTIKN
vt Prounyavia g evépyelag oty Evponn. H Bopetatponn g eutikng Propdlog
oe aBavorn ypnoomoteitonr NoN EKTEVAS YL TO OKOTO awTo, TOc0 611 Bpoalidia,
6co kou otig HILA. v mpotm mepintmon, yiveror eKHETAAAELON TNG LYNATNG
OLYKEVTPMOONG TG cakyopding oto LayapoKAAapo, evd o1 0e0TEPT, TO GUVAO TOL
KOAOUTOKIOU VOPOAVETOL GE OAYOCUKYOPITES TPV TNV TPAYUATOTOINGN TG COH®ONG.
[Mapoéra avtd, M aAkoynq ¥poNg TOAADV KOAAEPYEWDV, TO. TPOIOVTH TWV OTOI®mV
Tapadocilokd mpoopiloviav mpog oavOpdmvn Katoviimon, €xel Béoel éva mdikd
SIAM IO TOL aPOoPA TNV ToPAY®YN Kot TN d1ddoon ¢ ProatBavoing v tig oloéva
ALEAVOLEVES OVAYKEG TOV TOUEN TOV LETAPOPDV.

O1 MyvivoKuTTaptvoU eG EVOGELS TTOV TEPLEYOVTAL GTO ATOPANTA TOV QYPOTIKMV KO
duoIK®OV dpacTnPOTTOV, TG Propnyoviog xdptov, kab®OS Kot GAA®V Blopnyovidv,
pumopoHv vo xpnoyomombovy wg po debovn Kot yauniov KOGTOVG TNy COKYAP®YV,
v v mopoyoyn obavoinc. O podkntog Fusarium oxysporum givor avaueco ota,
AMya 10m mov £rovv ™ dvvatdTNTA Vo, LLUOVOLY TNV KLTTAPIVY KO TV UIKLTTOPTVY
pog oBavodn oe Oepyoacion €vOg oTodiov. Xe TPONYOVUEVEC EPELVEC UE TO
gpyaotnplokd otédeyog F3 tov F. oxysporum, mapatnpndnke cuocompevon g 1,6-P-
yAvkoing oe aepoPiec kol avaepoPieg KaAAépyeteg pe yAvokoln g myn avOpaka.
Emniong, oe agpdfieg ko avoepdfieg korAiépysteg pe EuAOIn ¢ myn advOpoka,
napatnpnOnke ovocopevon G  oedoemtovAoing-7-P, m omola ovikel o©TO
HETOPOAKO pOVOTTATL TV QwoPopik®v mevtolowv. Ta mopamdve aroteAéouata
VTOOEIKVOOLV  EVOEYOUEVMDS TO  YOUNAG  emimeda  €keppaone Tov  evidumv
eooeoyivkopovtdon (PGM) kot tpaveardordon (TAL), avtictoyo. AvEnuévn
ékppoon Tov gv Adyo evldpmv Bo pmopovce va odnynoel oty avENom NG
TOPAYOYIKOTNTAG TNG GLUVOAKNG dlepyaciog e obavorn.

Ye autn TV epyacia, emetevydn n vrepékepaon s PGM kot g TAL tov F.
oXysporum vmd tn pvOon TV VIOKIVNTH cLveXoVg Ekepacng tov gpdA tov A.
nidulans. A®deka PETOOYNUATIGUEVO OTEAEYT OTOOVAONKAY Vo eKQPAlovV To éva 1
Kot ta OVo évlupa. H amotedecpatikdmta tov petacynpaticpotd smpPefordbnke pe
avalvon katd Southern kot northern kot Boynuikég dokég yio 1o kabe Evlopo. H
evepyodm T TOV 0VO eviOU®V NTOV LVYNAOTEPN amd AVTH| TOL PLOIKOV GTEAEYOVG
péypt 4 ko 5 popéc yio g PGM ot v TAL avtictoya, oe agpdfieg cuvOnkes pe
YAvkOln og myn avBpaxa. Ta petacynUaTICHEVO GTEAEYN KOTNYOoplomowOnKov
CULPMOVO LE TO TOPOTAV® YOULPOUKTNPIGTIKA Kol TPOGIOPIGTNKE 1 amdOO0GT TOVS GTNV
Topoymyn abovorns.
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3.1. Metabolic Engineering of Fusarium oxysporum Towards Higher Ethanol
Productivities

Anasontzis G.E., Stathopoulou P.M., Amilis S., Karagouni A.D., Diallinas G. &
D.G. Hatzinikolaou

Microbiology Group, Botany Department, School of Biology, National and
Kapodistrian University of Athens, University Campus, 157 81, Zografou, Athens,
GREECE

Email: G_Anasontzis@biol.uoa.gr

Due to the continuously anodic prices of oil, the use of ethanol, as an alternative
ecological transportation fuel, begins to attract the energy industry in Europe. The bio
conversion of plant biomass into ethanol has already been used for the same purpose
widely in Brazil, where the high synthesis of sucrose by the abundant tropical sugar
cane is utilized, and the U.S., where the starch obtained by the corn is hydrolyzed
before the yeast fermentation takes place. However, the change of many agricultures,
traditionally used for human consumption, for other species, whose biomass can be
converted to alcohol, has posed an ethical dilemma for the production and broad
utilization of bioethanol to satisfy the always increasing demands of the
transportations.

Lignocellulosic compounds, present in agricultural and forestry residues and paper
and industrial wastes, could be used as a low cost and abundant sugar source for
fermentation into ethanol. Fusarium oxysporum is among the few species that have
been reported to bear the ability to ferment cellulose and hemicelluloses to ethanol, in
a one step process. In previous studies with the laboratory strain F3 of F. oxysporum,
the high levels of accumulated glucose-1,6-P, with glucose as carbon source and the
high levels of Sedoheptulose-7-P, in the Pentose Phosphate Pathway, with xylose as
carbon source, in aerobic and anaerobic conditions, indicated the probable low
activity of the phosphoglucomutase (PGM) and transaldolase (TAL) enzymes
respectively. Higher expression of these enzymes could lead to higher ethanol
production, under anaerobic conditions.

In this study, we succeeded in overexpressing the PGM and TAL of F. oxysporum
under the regulation of the constitutive promoter of gpdA of Aspergillus nidulans.
Twelve transformants were isolated expressing either or both the enzymes. The
effectiveness of the transformation was certified with Southern and northern blot
analysis and biochemical assays for the respective enzymes. PGM and TAL activity
surpassed those of the wild type strain by up to 4 and 5 times respectively, in aerobic
cultures with glucose as carbon source. The transformants were categorized based on
their aforementioned characteristics and their ethanol production performance were
tested compared to the wild type in anaerobic glucose batch cultures.

75



anifor :~\Lhio fosmas 2009

3.2 Mehétn 6 Ek@paong TS mEpLoyns blp ywa v mapaymyn Oeppogrrivng amod
70 o&uyarakTiké Paxtipro Streptococcus thermophilus ACA-DC 0040

Bacieradng A. *, Axtomne A2, Xatinhovkdc B & A.-X. Agévdpa’

1Havsmon’1mo loavvivav, Tuqua Blodoyikav Eeapuoyav & Texvoroyumv:
emoviko [Havemomuo Abnvav, Tunuo Emetiung & Teyxvoroyiog Tpopinmy

Email: vasiliadisanastasios@hotmail.com

O Streptococcus thermophilus eivat éva 0&uyaiaktikd Paknplo mov ¥pNooTolEiTaL
TOPUOOGIOKA GTNV TOPAYWOYT YIOVPTIOV KOl UG CEPAS YOPAKTPIOTIKOV CKANPOV
pwwv. To otéleyog S. thermophilus ACA-DC0040 mov éxet amopovebel omod
EMNVIKO Tapadocilokd yoovptt wapdyst pio Paktnplocivn (Beppoeirivn T) pe
avTIUKpoPlokn dpdon Evavil apkeETOV 0ELYOAUKTIKOV Paxtnpiov kot Poktnpiov
oAoiwonc. Bdoet tov wWomtov g pmopel va ypnoywomombBel ®g Quoikd
CLUVTNPNTIKO GE TPOPIUA TOV OTOTEAOVV TTPoidvTa {Ouwonc. O okomdg g mapohoog
epyaciog eival n oepedivnomn g EKPpacng TV TOAvOV YoVIdimV Tov EUTAEKOVTOL
oTNV Topaywyn g Beppoeiriivng.

‘Exer evtomobel pia mepoyf oto yovidiopo tov S. thermophilus ACA-DC0040
ueyébovg mepimov 12.7 kb, n omoio @épeton w¢ vrebbvvn yoo TV emaywyn, T
ovuvBeon kol Vv €kkplon ¢ Beppogirivng T. Bdoel epyaieiov Prominpopopikng
TPOGOOPIoTNKAY EML TNG VOLKAEOTIONKNG oAANAovyiog To mMBovE avoyvOoTIKA
TAaiclo Ko o yovidla Tov ovtiototyobv og avtd. H opydvwon tg eivon mapopota pe
v mepoyn blp tov Streptococcus thermophilus LMGI18311, 10 omoio 6uwg dev
mapayel Baktnplocivn AdY® TOAvOV HETAAAAYDV GE GLYKEKPILEVO YOVIOLOL QLTTC.

To S. thermophilus ACA-DC0040 «oAlliepynnke pe mpoobnkn kabopov
VIEPKEILEVOV VYPNG KaAMEPyetag Lactococcus lactis subsp. cremoris CNRZ117 mov
enayel v mopaywyn g eppoeirivng T. Aropovodnke ohkd RNA, and to omoio
evioyodnke to MRNA tov mbovov yovidiov péow RT-PCR kot koatdAinia
oxedwopévoy ekkivntov. Ta omoteléopoto £€0€1ov OTL GLUUETAYPAPOVTIOL T
OVOYVOOTIKA TAAICIOL TOL OVTIGTOLOVV 0) 0T Yovidla PlocivOeong Tov petapopéa
ABC (blpA), ™c¢ Pondntikng mpwteivig petaeopdg (bIpB) kot tov memrtidiov
enaywyns (bIpC), P) ota dopkd yovido tng Poxtnprociving kot tov mhavodv
nenTiov avooiag kot y) o yovidla, ta Tpoidvta TV omoiwv gival vrebBuva yo TV
tpomonoinon ¢ Poktnprocivig €vavit devpupévov @dopatog Poktnpiov. Aegv
TopaTNPNONKE HETAYPOPN TOV TAOIGIOV 7OV OVTIGTOWYOLV OTd Yovidl TOv
puOuiotikod cvotpatog aictnong arnaptiog (blpH, blpR). Ta mapordve Bpickovtot
oe ouppmvio e OHOlL amoTEAéGUOTA Yoo TNV mopaywyn Poxtnprocivig oto S.
thermophilus LMD9 kot tpokettor va pedetnfovv mepartépo pe avdivomn northern,
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3.2. Study on the expression of blp region for thermophilin production by the
lactic acid bacterium Streptococcus thermophilus ACA-DC 0040.

Vassiliadis A.!, Aktypis A%, Hatziloukas E.' & A. — S. Afendra’
YUniversity of loannina, Department of Biological Applications and Technology
2Agricultural University of Athens, Department of Food Science and Technology

Email: vasiliadisanastasios@hotmail.com

Streptococcus thermophilus is a lactic acid bacterium traditionally used in the
manufacture of yogurt and so-called hard ‘‘cooked’” cheeses. S. thermophilus strain
ACA-DC0040, isolated from traditional Greek yoghurt, produces a bacteriocin
(thermophilin T) that is active against several LAB and food spoilage bacteria. Due to
its properties it can be considered as a potential biopreservative. The aim of this study
is the investigation of the expression of the putative genes involved in the
thermophilin production.

A region of about 12.7 kb has been located in the S. thermophilus ACA-DC0040
genome which is supposed to be responsible for the induction, the synthesis and the
secretion of thermophilin T. Based on bioinformatic tools, the putative reading frames
on the nucleotide sequence and the corresponding genes have been determined. The
organization is similar to the blp region of Streptococcus thermophilus LMG18311,
which, however, does not produce bacteriocin due to possible mutations on certain
genes.

S. thermophilus ACA-DC0040 was grown with the addition of Lactococcus lactis
subsp. cremoris CNRZ117 liquid culture clear supernatant, which induces the
thermophilin production. Total RNA was isolated, of which the mRNA of the putative
genes was amplified by RT-PCR and appropriate primers. The results showed that the
cotranscribed reading frames corresponded to a) ABC transporter biosynthetic gene
(blpA), helper carrier protein gene (blpB) xou inducer peptide gene (blpC), b)
bacteriocin biosynthetic peptide(s) and putative immunity protein(s) genes and c)
genes, whose products are responsible for the bacteriocine modification against a
wide range of bacteria. Transcription of the frames corresponding to quorum sensing
regulatory system genes (blpH, bIpR) was not observed. These results are in
agreement with similar ones obtained for the bacteriocin production in S.
thermophilus LMD9 and will be further studied by northern analysis.
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3.3. Mehétn ooppetagopds Tov gidovg Pseudomonas putida kor copatidiov
KOOAVITI] 6€ KOPEGUEVO TOPADO HéGa,

Baocuieradov I.A. & K.B. Xpvoikdnovrog

Epyaostipro Teyvoroyiag tov [lepifairovtog, Tunpa [Moltikov Mnyavikov,
[Mavemomwo [Matpav, 26500 Iatpa

Email: ivasiliadou@upatras.gr

Evag peydroc apBudg and emPropn copatiow, couneprrappfovopuévov Kot tov Bo-
KOAAOEWOV (1., PaxTiplal Kol 101), GLVAVTOVTOL TOAD GLYVE KATM Ol TV EMPAVELQ
TOL €30QOVE, Ol LOVO OLMPOVUEVE GTNV VYPN PAGT, OAAL KOl TPOGPOPNUEVO GE
Ao KoALOEWN copatidw (.Y, APYLAOG, YOVUIKES EVMGELS). XTOYOG TNG TOPOVCOG
gpyaciog NTov 1 HEAETN TN LETOPOPAC TOV Paktnplakol gidovg Pseudomonas putida
o€  TOPMOES HEGO, TAPOVCi. KOAAOEWOV COUOTWIOV  KaoAwitn. Apyikd,
Tpaypatoromonkay wepapata yio kabe £va €ido¢ copotdinv Eexmplotd oe GTHAN
HE TANPOTIKO DMKO YVAAVES GQaAIPES, VIO OOPOPETIKT EVOOTOPMOT TOYVLTNTO VEPOD,
Yy vo kaopioTouv o YOPOKTNPICTIKA TNG HETAPOPAS Tovg. Télog, exteléotnkayv
TEPAUATO, GE OTHAN Y10 TN HEAETN TG CLUUETOPOPAS TOV gidovg Ps. putida kot tov
COUATIOMY KOOAWVITN, OTOV OVLTE E1GEPYOVIOL TOVTOYPOVE GTO TOPMDOES MECO.
[MapanpnOnke 611 N Tapovcia Tov KooAwvitn eumodilel T petapopd twv Poaktnpivv
KOl LEWWVEL TNV EMOVAKTNOT TNG HLALAG TOVS, AOY® NG TPOSpOPNoNS TV Paktnpimv
OoTOV KooAwitn mov &xel mpookoAAnbel oto mopmdeg péco. H xortavomon twv
OAANAETIOPACEDY UETOED OLOPOPETIKOV KOALOEWD®OV COUATOIOV umopel va @avel
YPNON OTNV €QPAPLOYN EVOG 0010V PlO-0mOKATAGTACTS VITOYEIDV VOATMV.
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3.3. Co-transport of Pseudomonas putida and kaolinite colloid particles through
water saturated porous media

Vasiliadou I.A. & C.V. Chrysikopoulos

Environmental Engineering Laboratory, Civil Engineering Department, University of
Patras, Patras 26500, Greece

E-mail: ivasiliadou@upatras.gr

Numerous contaminants, including biocolloids (e.g. bacteria and viruses), are
frequently present and mobile in the subsurface not only suspended in the aqueous
phase, but also sorbed onto other mobile colloid particles (e.g. clays, humic
substances). The present study focuses on the transport of bacteria species
Pseudomonas putida in porous media in the presence of suspended kaolinite colloid
particles. Initial transport experiments were performed, under various flow conditions
in water saturated columns packed with glass beads, with bacteria and kaolinite alone
in order to better understand their individual transport characteristics. Finally,
Pseudomonas putida and kaolinite colloid particles were injected simultaneously into
the packed column in order to investigate their co-transport behavior. The
flowthrough experimental data suggest that the presence of clay particles inhibit the
transport and reduce the mass recovery of bacteria, due to bacteria attachment onto
kaolinite particles, which were retained by the solid matrix. The results of this study
may be useful in the restoration of contaminated aquifer systems.
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3.4."Eleyyog ™g KvttapivolvTtikiig Kot ZvAavorvTiKig Apdong e Ogppépiio
Boxtnpuokd Xteréyn tov Hepoaroteroko Zopnréypatog tng Xavropivng

T'oalavorovrov A.IL., Ztabomovrov [1.M., Avacovting I'.E., Kapaykovvn A.A. &
A.T'. Xat{nvikoAdov

Oudoa MikpoBroroyiag, Topéag Botavikng, Tunqua Biodoyiag EKITA,
[Mavemomuovmoin, 157 84 Zoypapov, Attik.

E-mail: xatzdim@biol.uoa.gr

H xvtropivn kot n EuAdvn amavtody 6To KUTTOPIKO TOTYOLO TOV QUTIKOV KUTTAPMV.
Q¢ KOHpo CLOTAUTIKO TOV EVAOVL AYYEWOCTEPUMY KOl YOUVOCSTEPUMV, ATOTEAOVV TIG
mAéov apBoveg avavemoyles mnyég dvBpaka. Or Kuttapvdoeg kol ot EVAOVAGEC,
évlupa vtevBuva yio T SIICTACT] TOV TOPATAVE® TOAVCAKYOPITAOV, GUYKEVTPOVOLV
10 PloteyvorloyiKd evOQEPOV Kol PpioKovv €QOpUOYESG GE SIAPOPOVS TOWELS TNG
Bounyoviog (tpéeuyia, owomoua, CvBomoua, Cwotpoeés, Propnyavio yxaptiov,
KA®OTODQOVTOLPYIO. KOl OTOPPLTOVTIKA) NG YEWPYIOG Kot TS POCIKNG £PELVOC.
YKomodg NG mapovoas epyaciag, &ivor 0 €AEYYOC NG KLTTOPIWVOALTIKNG Kot
EuhavoiuTikng opaong oe 102 Boakmnplokd otedéyn to omoio. cuvieTovv Tpdmelo
Bakmplokdv otedeydv tov Epyactnpiov Mikpofioroyiag (Tunue Broioyiog —
EKITA). Ta oteléyn ovtd ovAA&yOnkav amd emheypéveg owoBécel; Tov
NEOIGTEWKOD CUUTAEYHOTOS TG Zovtopiving kot  mapovotdlovv  Oepuoeiin
CLUTEPLPOPE Kat LAOYEVETIKY cvyyévela e ta yévn Bacillus kor Geobacillus. H
evOLIKT EVEPYOTNTO TOV TOPATAVE CTEAEYDV TPOCGOIOPICTNKE HE OVO SLOUPOPETIKEG
pueBOdoVG: Apykd £yve TOO0TIKY EKTIUNON TNG KLTTOPIVOAVTIKNG KOl ELAAVOAVTIKNG
wKavOTNTAG TV PAKTNPOKOV OTEAEYDV O OTEPED OPENMTIKO VROGTPOUO HECH
eEe1dIKeELUEVNG YPOLATIKNG avTidopaons. Ta amoTeléopoto TG TUPATAVE J1UdTKAGTIOG
éoetav mog to 70 % tov Pokmnpiov mapovctdlel eE@KLTTAPIKY ELAAVOALTIKY|
wovotta, evd 10 7 % moapovctdlel Tavtodyxpovn eE@KLTTAPIKN ELVAAVOAVTIKY] Kot
KLTTOPIVOALTIKN kavoTnTa. Kavéva otéheyog dev mapousiose HOVO KUTTOPIVOAVTIKY
opdomn. I'a to devtepo oTdd NG epyaciag emiéyOnkav 15 otedéym, to omoia
avomToxOnkay o€ VYPEG KOAMEPYELEG LE XPNOMN OWPOPETIK®OV TNYDV GvOpoKo
(keAoProln, wvttapivn, &udoln, &uAdavn kot OpvupaTicpévog  CTAdIKAG
KaAapmokiov). Ilpocsdopiotroy Poynpikd n eEOKLTTAPIKY] KLTTOPIVOALTIKY Kot
ELAOVOALTIKY Opdon aAAd Kot 1) evepyoTnTa NG B-yAvkootddong Kot B-EuAociddong
TOV EMAEYUEVOV  OTEAEYDV VoTEPO omd ovimtuén o€ kdbBe pla oamd  T1g
npoavapepopeves myég avBpaxo. H emefepyocio tov amotelecpdtov koTédelEe
aviyvevon HOVo KLTTAPIVOALTIKNG 1)/ Kot EUAOVOAVTIKYG EKLTTOPIKNG OPAoTG, EVD
Kavéva oTéAexog dev mapovcioce eSokvuttapiky] dpdon P-yivkolwddong M B-
EvAoldaonc. MelemOnke, emiong 1 emay®yiky OpAcn TOV KAOE VTOGTPMOUATOS KoL 1)
xpovikn €EEMEN ™G eviupikng mopaymyng kot €kkpiong. Téhog, emiéybnkav 4
oTeAEYN Ta omoia apovsiocay TV VYNAOTEPT VELIIKT dpAoT) Yo TEPAITEP® HEAETN
kot mhavn a&lomoinomn Tovg 6e PloTeYVOLOYIKEG EQAPUOYES.
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3.4. Evaluation of Cellulolytic and Xylanolytic Activities from Thermophilic
Bacterial Strains Isolated from the Volcano Island of Santorini, Greece

Galanopoulou A.P., Stathopoulou P.M., Anasontzis G.E., Karagouni A.D. & D.G.
Hatzinikolaou

Microbiology Group, Department of Botany, Faculty of Biology, National and
Kapodistrian University of Athens, 157 84 Zografou, Attica Greece.

E-mail: xatzdim@biol.uoa.gr

Cellulose and xylane, the main components of plant biomass, are considered as the
most abundant, renewable carbon sources. Extensive research on cellulases and
xylanases, the enzymes responsible for the degradation of these polysaccharides, has
brought out their biotechnological potential in various commercial applications,
including food, beverage, textile and detergent industries. The aim of the present work
was the evaluation of the cellulolytic and xylanolytic activities of 102 thermophilic
bacterial strains, isolated from the volcanic island of Santorini, Greece. All strains are
characterized by their phylogenetical resemblance to Bacillus and Geobacillus
species. The bacterial enzymatic activity was assessed both qualitatively (solid state
plate assays) and quantitatively (submerged cultures supernatant). The results from
the plate assays using specific chromogenous reagents revealed that 70% of the strains
exhibited extracellular xylanolytic action, while 7% presented both xylanolytic and
cellulolytic activities. None of the examined bacterial strains showed single
cellulolytic activity. 15 strains were further selected based on their relative enzymatic
efficiencies in plate cultures, and they were grown in liquid media using different
carbon sources (cellobiose, cellulose, xylose, xylane and corn cob). The time course
of cellulose, xylanase, B-glucosidase and B-xylosidase activity was examined in all
culture supernatants. All stains exhibited significant cellulolytic and/or xylanolytic
extracellular activities on most of the examined substrates. We were not able to detect
any direct correlation between the solid state and submerged enzyme activities. In
addition, neither B—glycosidic nor B-xylosidic activity could be detected in any of the
culture supernatants. Four strains with the highest enzymatic activity were selected for
further research and potential exploitation in biotechnological applications.
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3.5. MTapaymyr EMQPAVELOdPUCTIKAOV TOPAYOVTOV 06 COPES KALMEPYOVUEVES GE
YAVKEPOIN

INavvomovrog A., Maxpn A. & I'. Ayyehng

Epyaotipro MikpoBioroyiag, Topéag 'evetikng, Biodoyiag Kuttdpov kot
Avdmruéne, Tuqua BioAoyiog, [oavemomuo Hatpav, [atpa, 265 04-GR

E-mail: George.Aggelis@upatras.gr

Ov  Proempavelodpactikol  moapdyoviec eivar  ovoieg mov  mopdyovror  omd
HKpoopyoavicpovs. Metd ) Brocthvieon| tovg eE€pyovtan amd 10 pKkpoflokd KOTTOpo
Kol €lte TAPOUEVOVY TPOCKOAANUEVEC OTNV EMPAVEIL TOV, €ite eKKpivovial GTO
eEoxuttapikd mepParrov. Ot evaoels avtéc ovvtifevior pHéc®m OVO UETAPOAMKDOV
03MV, aVTY T®V LOPOYOVAVEPAK®Y TOL 00MYEL G GVVOEGN TV VIPOPOP®Y TUNUATOV
Kol 0VTY) TOV VOaTaVOpAK®V oL 0dNYEl 68 GhVOESN TV VOPOPIA®Y TUNUATOV. AdY®
TOL OUEIPIAOL YOPOKTNPA TOVG EYOVV TNV IKOVOTNTA VO GYNUATICOVY YOAUKTOLOTO
KOl VO LLEUDVOLV TNV EMUPAVELNKT Kot OlEMPaveELaKn Tdon tov pécov. H doun ko n
YOAOKTOUOTOTOMTIKY  IKOVOTNTO  TOV  PlOETLPAVEIOOPACTIKOV — TAPAYOVIWOV
eCaptavtar Oyl LOVO amd T0 GTEAEXOG, OALA Kol amd T cLVONKES KOAMEPYELOC.

Ymv mapovoa Epevva eEeTAleTal N KAVOTNTO TAPAYM®YNG PLOETPAVEIOOPACTIKDOV
TAPAYOVTOV amd dapopo oTeAéyn Cop®V KOAMEPYOOUEV®DV GE VIOCTPOUO LE TN
avBpaxoa yAvkepoAn. Or Cryptococcus curvatus, Pichia ciferrii, Candida diddensiae,
C. guilliermondi kot C. tropicalis givon pepikég amd tig {dpec mov ypnoomotonkay.
KaAlepyndnkov oe xovicée orideg Erlenmeyer 250 cc, oe T=28° C oe Openticd
VMKO pHe povadikn mmyn avOpoako kot evEPYElng YALKEPOAN, Kol HEAETHONKE 1
EMIOPOUOT UEPIKDOV TOPUUETPOV (OTTOG TNG GVYKEVTPMOONS TOV OIAVUEVOD 0EVYOVOU,
0V PH, 010POpV TEPLOPICTIK®Y Yoo TV owénomn mapayoviwv, tov Adoyov C/N oto
HEGO KOAMEPYELOG KAT) GTNV adENGN, T1 GLGGMPEVOT ATOHEUATIKOD MOV KO 6T
oVVOEST EMPAVEIOIPACTIKMOV TTAPAYOVTOV. EVOEIKTIKA, ava@épeTal TG To GTEAEYM
C. curvatus, C. tropicalis ka1 C. diddensiae mapovotdlovy YOAUKT®UOTOTOUTIKY
dpactmpomta ¢ taéng tev 3,28 U/g DW, 1,16 U/g DW «xot 3,02 U/g DW,
avtiotorya, votepa and 96 h kaAliépyelac, evd cuGcPELOVY TTEPimOV 7% Amidia
oTNV KLTTOPIKY pala.

Aéarg  khewdud:  Buooemopoaveodpaoctikol  mapdyovteg,  yAvkepOAn,  {peg,
Cryptococcus curvatus.
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3.5. Production of biosurfactants from yeasts cultivated on glycerol
Giannopoulos A., Makri A. & G. Aggelis

Unit of Microbiology, Division of Genetics, Cell and Development Biology,
Department of Biology, University of Patras, 26504, Patras-GR

E-mail: George.Aggelis@upatras.gr

Biosurfactants are compounds produced on microbial cell surfaces or excreted
extracellularly. Two primary metabolic pathways, namely, hydrocarbon and
carbohydrate, are involved in the synthesis of their hydrophobic and hydrophilic
moieties, respectively. Due to their amphipathic character, they are able to form
emulsions and also, aggregate at interfaces, causing a reduction in surface and
interfacial tensions. The chemical composition and emulsifying activity of
biosurfactants depend not only on the producer strain but also on the culture
conditions.

In the present study, we evaluate the potency of various yeast strains to synthesize
surfactants using glycerol as carbon substrate. Cryptococcus curvatus, Pichia ciferrii,
Candida diddensiae, C. guilliermondi and C. tropicalis are among the tested yeasts.
They were cultivated in 250 cc erlenmeyer flasks, at T=28° C in a medium contained
glycerol as the sole carbon and energy source, and the effect of several parameters
(such as T, dissolved oxygen, pH, nutritional limitations, C/N ratio etc) on the growth,
reserve lipid accumulation and biosurfactant synthesis, were studied. Indicatively, we
report that C. curvatus, C. tropicalis and C. diddensiae present emulsifying activities
of 3.28 U/g DW, 1.16 U/g DW and 3.02 U/g DW, respectively, after 96 h of
incubation, while about 7% of lipids were accumulated in their cells.

Keywords: Biosurfactants, glycerol, yeasts, Cryptococcus curvatus.
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3.6. Mkpofroroyiki) Tor6TnTo @PECKOV HOAGKOD TUPLOY TUTOV “YaAoTOPL
TOPUOKEVUGUEVO OO ayeELAOIVO pIKpodmOnuévo yara

Zétov AL, Nikag E.2, Aktomng A.}, Mooyomovrov At & I. Kavdopéxnc

! Epyaompio IN'ohaxtoxopiag, Tumpa Emetung kot Teyvoroyiog Tpopinwmy,
I'eomoviko [avemommuo Abnvaov, lepd 0d6¢g 75, 11855 Abnva

2 Tpfpa Zowie Mapayoyig kat Ydotokadhepyetdv, Nemmoviké Mavemotipio
ABnvav, Iepd O66¢ 75, 11855 ABnva

Email: aktyp@aua.gr

Xmv gpyacio avt) mopackevdodnke epéoko tupl amd pKpodMONUEVO ayeAadvo
yaAa (topi M) pe oxomd va peketnBodv tor PiKpoPloAoyiKd TOV YOPAKTNPIOTIKA TOL
o€ oOyKplon He 10 TVpl oL TapackeLAleTon and macteplwuévo yaaa (topi IT). H
OMKN HECOPIAN YAwpida TOL HIKPOodMONUEVOL YAAOKTOC TOL YpMoipomomOnke
(5x10% cfu/ml) frov onUOVIIKE YOMUNAOTEPT] OVTAC TOV TAUGTEPIOUEVOD YOAUKTOC
(2.7x10° cfu/ml), evéd vipEe TARPNC amovsia kohoBaknploedmy kot Lopdv Evavrt
TOV TAGTEPIOUEVOD OTTOV 1 Tapovsia Copdy frav owednth (5.8x10% cfu/ml). Ocov
apopd 6Tovg TABOYOVOUS LKPOOPYAVICUOVGS, KOl 6TA OVO eneepyacuévo. YOAOTO TOV
ypnowonombnkoav  dev  aviyvevtnkav  Listeria spp., Salmonella spp. ot
Staphylococcus aureus oe avtifeon pe 1o apykd vomd yoie Omov 1 TapPOLGi
Listeria monocytogenes kot S. aureus ftav oviyvedolun. Q¢ ek tovTov, Ol 16101
HUIKPOOPYOVIGHOT amovsialay TavIEA®DS Kot oo o V0 ToPoyOUEVE PPECKN TVPLE TO
omoior peAetnOnkav péyxpt Tig 15 muépeg G OTNPNONG TOVG GTOLG 4°C. O
mAnBvopol ™G oAKNG HESOPIANG YAwpidag Kot TV BepudPlOV 0EVYUAOKTIKOV
KOKK®V dev diépepav petald tov 0o topidv omd v 1" ko péypt tic 15 nuépeg
dwtpnong tove. Avrtifeta, otic 15 nmuépeg, 0 TANOLOUOG TOV PN EVOPKTNPLOV
o&uyoraxtik®v pikpoopyoviopudv (NSLAB) fitav vynAdtepog kotd pio AoyoptOpikn
povada (4.4 cfu/g) oto topi M and 611 oto toupi IT (3.11 cfu/g), mapdro mov ot
minBvopoi v 1" nuépa Aoy mapopototl. Eriong, otig 15 nuépeg o mAinbuoudg tov
HEGOHPIALOV 0ELYOAUKTIKOV KOKK®V OEQepe Katd pior AoyopOukn povadoa petald
TOV TUPIOV Kol ovykekpéva frav 6.8 cfu/g xar 7.9 cfu/g oto topi M kan IT
avtiotorya. Ocov agopd Tovg yolaktoPfaxilovg, owtoi Ntov apyud 3.2 cfu/g kot
5.22 cfu/g ota topid IT ko M avtictoryo, evéd petd v 7" nuépa frav nepimov 3.5
cfu/g kot ota 800 Topid. Télog, petd v 7" nuépa N drapén CoudV Kol HUKRTOV Kot
ota dvo TVpld NTov vynAn (5.6 cfu/g), yeyovog 1o omoio amoddOnke otnv EAleym
TPOGONKNG CLVINPNTIKAOV. ZUUTEPAGUOTIKG, 1 HKPOPBOAOYIKY TOOTNTA PPEGKOL
TUPLOV dev Qaiveton va ennpedleTor SNUAVTIIKA amd Tn XpNon HKpodmonuévov
YOAOKTOG.

84



W;V:,\‘fbio fosmeas 2009

3.6. Microbiological quality of fresh ‘Galotyri type’ cheese made from
microfiltrated bovine milk

Zotou A.%, Nikas E.2, Aktypis A.', Moschopoulou E.* & 1. Kandarakis®

! Dairy Laboratory, Food Science and Technology Dpt., Agricultural University of
Athens, lera Odos 75, 11855 Athens

2 Animal Science and Aquaculture Dpt., Agricultural University of Athens, lera Odos
75, 11855 Athens

Email: aktyp@aua.gr

In this study soft fresh cheese was prepared from fresh cows’ milk processed by the
microfiltration technique aiming to study the microbiological characteristics of this
cheese (cheese M), in relation with those of cheeses produced by pasteurized cows’
milk (cheese P). The total mesophilic microflora of microfiltrated milk (5x10? cfu/ml)
was significant lower than that of the pasteurized milk (2.7x10° cfu/ml) and coliforms
and yeasts were totally absent comparing with that in pasteurized milk, where yeasts
counts were 5.8x10% cgu/ml. In both, microfiltrated and pasteurized milk, pathogen
microorganisms such as Listeria, Salmonella spp. and Staphylococcus aureus were
not detected, although Listeria monocytogenes and S. aureus had been detected in raw
milk. Consequently, these microorganisms were totally absent in the two cheeses
during their preservation for 15 days of at 4 °C. The counts of total mesophilic
microflora and thermophilic lactococci did not differ between the two cheeses
throughout the keeping period. In contrast, the counts of Non Starter Lactic Acid
Bacteria (NSLAB) in cheese M (4.4 cfu/g) at the 15 days was one log unit higher than
in cheese P (3.11 cfu/g), although the initial counts were similar at the 1st day. In
addition, at the 15 days, the counts of mesophilic lactococci in cheese M and P were
6.8 cfu/g and 7.9 cfu/g respectively. Regarding lactobacilli counts, initially they were
3.2 cfu/g and 5.22 cfu/g in cheese M and P respectively, while after the 7" day, they
were in both cheeses about 3.5 cfu/g. Finally, after the 7" day yeasts and moulds
counts were high (5.6 cfu/g) in both cheeses and this fact was attributed to lack of
preservatives. Concluding, it seems that the microbiological quality of a fresh lactic
acid cheese does not affected significantly by the use of microfiltrated milk.
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3.7. Merét TV PLoyMiK@OV (OpUKTPLETIKAV UVTIHVKTIOKAOV PHETUROMTOV
OV TOPAYOVTUL 0TTO EVOOYEVY] OTEAEYT LTPETTOPVKITOV

Kavivn I'., ZtaBonoviov M. I1., Xatlnvikordov A. & A.A. Kapaykovvn

Epyaostipro MikpoPBioroyiag, Topéag Botavikng, Tunua BioAoyiag, [Tavemotipio
Abnvov, 15784 Abnva

Email: gkanini@biol.uoa.gr

2TEAEYM LTPENTOUVKNTAOV OO LOVOUEVO OTd S1apOPETIKA evdoloutipata tg EALGdag,
HE 1010{TEPA  OKOPULGIOAOYIKA  YOPOKTINPIOTIKA, EMAEYONKOV LE KPITNPO TNV
QVTIHVKNTIOKY TOVG IKavOTNTa £VaVTL TOV Kotvol @utonadoydvov udknta Rhizoctonia
solani. H avtipokntiokn toug tkavotnto eEETA0TNKE e TEWPAUOTO AVTaY®VIGHOD N
Vitro mov tpomomombnkav KOTOAANAQ Yoo TN GLYKEKPEVY epyooia. EmmAéov,
eEetdotnke M emidpaon OPOPETIKAOV TEPIPAALOVTIKOV GLVONK®OV, OTMOS Ot TNYEC
avBpoaka kol aldtov, n Beppoxpacio kol to pH, dote va emAeyohv o1 GuVONKEG TOV
EMAYOLV TNV UEYIOTN OVTILVKNTIOKT OpAoT] TOV ZTPENTOUVKNTOV. XPNGUYOTOIDOVTOS
To GTEAEYT OV EMESEIEOY TNV UEYIOTN OVTILVKNTIOKT KOVOTNTO GE CUYKEKPIUEVES
ovvOnkeg N peAétn katevBuvOnke TPog Tov ProyNUIKO Kol PUGIOAOYIKO YOPAKTNPICUO
TOL Pavopévov. ExyvAicpata otepedv KOAMEPYEIDV ZTPENTOUVKITOV GLAAEXONKAY,
ocvuTLKVOONKOV Kol KAaoHatdOnKay pe ypopatoypagio poplokng ombnons. Ta
KAAGLOTO TOV EUPAVICAV OVTILVKNTIOKY OpAcT YPNOWOTOMONKOV Yo TEPUITEP®
HEAET.
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3.7. Investigation of the biochemical nature of antifungal metabolites produced
from Greek indigenous Streptomycetes

Kanini G., Stathopoulou M. P., Hatzinikolaou D.G. & A.D. Karagouni

Laboratory of Microbiology, Sector of Botany, Department of Biology, University of
Athens, 15784 Zografou, Attica, GREECE

Email: gkanini@biol.uoa.gr

Streptomyces isolates from diverse Greek habitats with specific ecophysiological
characteristics were selected for their antifungal activity against the common
phytopathogenic fungi Rhizoctonia solani. Antifungal activity was examined by an in
vitro antagonistic bioassay specifically developed for this particular study. The
influence of different environmental conditions, such as medium composition,
temperature and pH, on the expression of the antifungal activity was thoroughly
examined. Using the Streptomyces isolates that showed the highest antifungal activity
under most environmental conditions, we initiated an effort towards the elucidation of
the biochemical and physiological nature of the antagonistic activity. Extracts from
solid streptomycete cultures under antagonistic conditions were concentrated and
fractionated. Certain fractions that revealed significant antifungal activity were further
studied.
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3.8. To ypopo@o6po PUKOKVAVOYOLEIVY ad TEPOVAIVE MG évag TOAVOS
PTogLILGONTOTOIN TG Y10 QOTOdVVOMIKY) Ogpameia. AAAnAeniopacn pe
Propopra

Kovkovpdxn s, Yopikitn A Yotpovdng O.I. & O©.N. Koriong

Ivotitobto Broloyikawv Epsovav ko Bioteyvoloyiag, EOviko Topvuo Epsovav, Aewg.
Boo. Kovotavtivov 48, AGnqva 11635

Email: tsotir@eie.gr

H onewpoviiva (Spirulina) sivor éva  HIKpooKOTIKO VNUOTMOOEC KLAVOTPAGIVO
HKpoevKog mov onuepa ovopdaletar Apbpoomeipa (Arthrospira) kot aviker oto
kvavofoktipla. ‘Exet pokpd 1otopia o¢ éva acs@aréc Un-toEkd doTpoPikd mpoiov
K0l TO TPOGPUTO EVOLOPEPOV Yo TOAVEG BeTIKES EMOPACELS TNG GTNV VYEiX oPeileTan
KLpI®mG GTNV YMUKN TNG GVOTUGT, 0POL OPIGUEVH KVUPLL BlOdPUCTIKA CLGTOTIKA TNG,
OTOC 1 TPOTEIV QLKOKVLOVIVI] KOl TO YPOUOPOPO (QUVKOKVLAVOYOAEVT, TO -
Mvorevikd 0&D kol 0pIGHEVOL TOAVGUKKYOPITES, £XOVV EVEPYETIKA OTOTEAEGILATO GTN
VYElX TOV KOTOVOAW®TY.

[Ipocpateg epeuvnTikKég pHOG  OpaACTNPOTNTEG EYOVV  ECTIOCTEL OTNV  UHEAETN
Broynukov dpacemwv TG eukokvavivng Kot g eukokvavoyoieivng (PCB) (n PCB
OmOTEAEL TO OVOIKTNG GAVGIONS TETPATVPPOAMKO YPOUOPOPO TNG PLKOKVOVIVIG), LE
oTOY0 TNV eKTiunon ¢ mOavig Tovg ¥pHone oty eotodvuvoutkn Bepaneio (PDT).
H PDT oamotelel pio moAAd vmooyouevn Oepamevtikny pebodoroyia yioo opiopéveg
acBéveleg ko Kupiwg Tov Kapkivov oty omoia, ewg, Oz, Kol &va GAPUAKO UE
W0W10Te PoTocancOnTomomty cvvovdloviar yw TV onuovpyio BepamevTiko
OMOTEAECUOTOC. TNV TEPIMTMOTN VT, 0 TPOTOG TOPOYNG KOl TO (PAGLO OTTIKNG
AmTopPOPNONG TOV PMTOELAGONTOTOMTY Elval TAPAYOVTEG DYIGTNG ON paciagl.
Eetdoaue v aiinienidopaon g PCB, mov amopovabnke omd @ukokvovivn
Ymelpovdivag, pe didpopa Propdpla. Amodeiybnke o6t t0 Ypwpoedpo owtd: (i) Eivar
OVOOTOAENG KOTOAVTIK®OV Opdoewv AMmdong Kot oAkaAkne @ooeatdone, (ii)
Tpomomolel opowmoAkd Proroywkd paxpoudplo, OTOG TPOTEIVEG, OVIOVTIKOL
nolvoakkyopitec kot DNA, (iii) AAMANAETOpa 10LPpA HE OVIOVTIKG, KATIOVTIKG Kot
UN-1ovTIKG  apeieior  popwa,  (iv)  Tapovoialer  ypovoeEaptodpeveg UV-Vis
QOCUOTOCKOTIKEG HETABOAEG o€ pLOHGTIKE SAdpate odkaiukod PH. Opiopéveg
0o TIC PUGUOTOCKOMIKES UETAPOAEG TOV TOPATPNONKAV GTO TOPATAVE® TELPALATOL
etvar duvatdv va ogeilovtal 6e Tpomomoinom evog muppoAkov daktvAiov tng PCB
avéAoyn He ATV TOL ToPATNPNONKE KOTd TOV SYNUATIGUO TPOIOVTI®MV TPOGHNKNG
g PCB pe yudoloio 1 peprantoadovorn’. To anoteAéopata autd ivat duvotdy
va Bondncovv oty avantuén ewkov tapaydyov s PCB yia va ypnoporombodv
omv PDT.

O1 I1.2. Kovkovpaxn kou A.2Zopikitn ovveigépepoy e ioov atny gpyacio. avth

'Nyman, S & Hynninen, P.V. (2004) J.PhotochemPhotobiol. B, 73,1
2Tu, J.-M. et al. (2009) JACS 131,5399
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3.8. Phycocyanobilin Chromophore from Spirulina as a potential Photosensitizer
for Photodynamic Therapy. Interactions with Biomolecules

Koukouraki P.S.”, Sofikiti A.", Sotiroudis T.G. & F.N. Kolisis

Institute of Biological Research and Biotechnology, National Hellenic Research
Foundation, 48 Vassileos Constantinou Avenue, Athens 116 35, Greece

Email: tsotir@eie.gr

Spirulina, now named Arthrospira, is a microscopic and filamentous cyanobacterium,
belonging to blue-green algae. It has a long history of use as a safe food lacking
toxicity. Recent interest on potential health effects of Spirulina is mainly due to its
chemical composition. In this respect, some major bioactive components of Spirulina
seem to play significant role in these health beneficial effects: the protein
phycocyanin, y-linolenic acid and various polysaccharide preparations.

Research activities of our Institute have been recently focused on biochemical actions
of phycocyanin and phycocyanobilin (PCB), the open chain tetrapyrrole chromophore
of phycocyanin, in order to evaluate their potential use in photodynamic therapy
(PDT). PDT is a promising new treatment modality for several diseases, most notably
cancer. In PDT, light, O,, and a photosensitizing drug are combined to produce a
selective therapeutic effect where the mode of photosensitizer drug delivery and its
absorption spectrum are of paramount importance®.

We have examined the interaction of PCB, isolated from purified Spirulina
phycocyanin, with a variety of biomolecules. We have found that this chromophore:
(1) It is an efficient inhibitor of both lipase and alkaline phosphatase activities, (ii) It
covalently modifies biological macromolecules, including proteins, anionic
polysaccharides and DNA, (iii) It strongly interacts with anionic, cationic and non-
ionic amphiphiles, (iv) It shows time-dependent UV-Vis spectral changes in alkaline
pH buffers. Some of the absorption spectral changes of PCB observed in the above
experiments may be due to a modification of a pyrrole PCB ring analogous to that
observed with the formation of imidazole or mercaptoethanol-PCB adducts®. These
results may help the development of specific PCB derivatives for use in PDT.

“P.S.Koukouraki and A. Sofikiti contributed equally to this work

'Nyman, S & Hynninen, P.V. (2004) J.PhotochemPhotobiol. B, 73,1
2Tu, J.-M. et al. (2009) JACS 131,5399
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3.9. Avyvihorvtikd "Eviopa Bacidopvkirov g EALGdag

Koviovpmg X Koyoavakn-T'cdton EL I'kdvov-Zaykov Z}&AT.
Xatlnvikordov?

To p. Oworoyiog kot Ta&vopung, Tuqpa Biodoyiag, [avemotpio Adnvaov,
[MavemomuovmoAn, 157 84 Abnva

’To p. Botavikng, Tunpa Broioyiog, [Tavemomuo ABnvaov, [Hoavemotuiovmoin,
157 84 AbMva

Email: skoulbiol@gmail.com

Ot Boaowiopdknteg mopovcstalovy  ONUOVTIKO OWKOoAOYIKO kol  PloTeyvoroyikd
evolpépov, AOY®m NG wKavOTNTAG TOVS VO OMOGLVOETOVV o PEYAAN oMo
OPYOVIK®V EVOGEMV OV £YOLV OOUN TOPOUOlD Le TG Aryviving. Avtd emtuyydveTot
HECH NG TMOPAYOYNG KOl TNG OCLVEPYIOTIKNG Opdong MOKiAmv e£OKLTTOPIKAOV
evlOhHmV, oNUOVTIKOTEPO €K TOV 0Toimv givar ot Aakkdoces (Lac), ot vrepolelddoeg
™¢ AMyvivng (LiP) ka1 ot vepo&elddoeg tov payyaviov (MnP).

210(0G TNG TOPOVCOS Epyaciog NTav N aviyvevon Kot 1 mopaywyn e Lac, MnP kot
LIP oe 12 otedéyn Baocwopvkitov, mpoepyoueve omd eAANVIKG  (QUOIKG
owoovotiuata. Ta oteAéyn elyav 10N a&loroynbel yio T AlyvivoAuTiky Tovg dpdion
ue 1t xpnon g ypwotikng Poly R-478 xou elyav emheyel petald oteleydv g
YvAroync Kailepyeiwv Mokntov ATHUM tov [avermiomuiov ABnvov.

[payuatomombnkav otepeég koAMépyeteg o TpuPAia Petri, pe dtapopetikd Opentikd
VMKG Kol PE TNV TPOGOHNKN YPOUOYOV®V VLTOGTPOUATOV YL TO GLYKEKPIUEVO
évlvpa. H mapovoio S1opopeTik®dv YpoHaTIKOV (OVAOV 6TO DVTOGTPOUO YOP® OO TIG
omolkieg, MTaV EVOEIKTIKN Yo TNV Topoywyn oweopetikov evibpmv. H Lac
aviyvevnke kot oto 12 otedéyn, 1 MnP e 8 otedéyn ko 1 Lip og 2 otehéym.

H wovotmrta mopaymyng Aryvivolutikov eviOpmv peletnnke kol o€ VYpEg
KaAMEPYELES Le OpENTIKO VAIKO Ttitvupo citov 2% k.0. ¢ Tnyn dvBpaxa Kot EVEPYELOC.
IToAd vymAn evepyotnta Lac petpnbnke oto vmepkeipevo 11 ex tov 12 oteleydv.
Evepyotnta g MnP aviyvedtnke o€ 8 otedéyn, evd 1 evepyotnta g LiP uoévo og 2
oTEAEYT).

Ta amotedéopato avtd evioyODovv TIC €VOElEelg Yoo Tn ONUOVTIKY AlyVIVOALTIKN
wKovotnta Tov HelenBéviov oteleydv Baoidopvknitov.
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3.9. Ligninolytic Enzymes of Basidiomycetes from Greece
Kouloumpis S.*, Kapsanaki-Gotsi E!, Gonou-Zagou Z* & D.G. Hatzinikolaou?

'Department of Ecology and Systematics, Faculty of Biology, University of Athens,
Panepistimioupoli, GR-157 84 Athens

Department of Botany, Faculty of Biology, University of Athens, Panepistimioupoli,
GR-157 84 Athens

E-mail: skoulbiol@gmail.com

Basidiomycetes have a great ecological and biotechnological potential because of
their ability to decompose a variety of organic compounds with a similar structure to
lignin. This is accomplished through the production and synergistic action of several
extracellular enzymes, the most important of which are laccases (Lac), lignin
peroxidases (LiP) and manganese peroxidases (MnP).

The aim of the present work was the detection and evaluation of Lac, MnP and LiP
activities in 12 strains of Basidiomycetes, isolated from Greek natural ecosystems.
The strains had already been evaluated for their ligninolytic activity by the use of the
dye Poly R-478 and had been selected among several strains of the ATHUM Culture
Collection of Fungi.

Solid cultures of the strains were grown in Petri dishes using different media with the
addition of specific chromogenic substrates. The plates were examined for the
formation of color zones in the medium around the fungal colonies, indicating the
production of the corresponding enzymes. Lac was detected in all 12 examined
strains, MnP in 8 strains and Lip in 2 strains.

The ligninolytic potential of the strains was also examined in liquid cultures using a
minimal salt medium supplemented with 2% w/v wheat bran as the sole carbon and
energy source. Very high Lac activity was determined in the culture supernatants of
the 11 out of the 12 strains, MnP activity was detected in 8 strains, whereas LiP
activity in 2 strains.

These results clearly verify the indications concerning the high lignin degradation
capability of the studied fungal strains.
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3.10. MpoProtikég 1016TNTES ParTpimV Kol VPOV KOL 0VOGOTPOTOTOLNTIKT TOVS
opaon 6To poyLaio agPpoBVLUKE KOl 6TOV EVTEPIKO PAEVVOYOVO

Kovpehic A.%, Kotlapavidne X, Téota ©.1, T{avetdxn-Attomovrov E.2,
TClavetdxng NZ&M. Fuiykm)l

To péag evetikng, Avantuéng & Mopiakng Bioloyiag, Tunua Broloyiog, A.I1.G.
2Epyact1’1p10 Yyiewng tpooipwv, Tunue 'eomoviog AIIO
Email: Yiangou@bio.auth.gr

H woavémta un maboydvav piKpoopyovicpuov vo aAANAETIOpOoUV He To mMONAIOKA
KOTTOPO. KOl TO OVOGOKDTTOPO, TOV EVIEPIKOV PAevvoydvov, divel tn OdvvatdTnta
YPNOOTOINoNG T0Vg ™G TPofroTikd, Lwvtavd eufola M @opeic UeTOPOPAS Kot
éxppaong yovdiov. Ta mpofrotikd mpodyovv tnv vyeio tov Eeviot péco amod
BakTplokd aviay®VIoUOd Kol 0VOGOTPOTOMOINoT, Tov odnyel oe pio Kotdotoon
«PLGIOAOYIKNG PAEYUOVIG» OTO EVIEPO (DGTE VO OVTILETOMIGEL AOYUMDEEIS, YPOVIES
QAEYLOVEG 1 AAAEPYIKES aVTIOPAGELS. [0 TO YOpOKTNPIoUO KATO10V UIKPOOPYOVIGHOD
®¢ TPoProTikd amattovvTal in Vitro kot in vVivo éleyyot.

[Tpoodopiotnkay ot N Vitro mpoPlotikéc 1010TNTEG 6€ 35 GTEAEYN LKPOOPYOVIGUODV
Lactobacillus, Streptococcus, Pediococcus, Saccharomyces omd tvpi ®éto kot t0
YOOTPEVTEPIKO COANVA Bpepdv. v TAEOYNeio Tovg NTav avOeKTIKE Ge YounAo
pPH ka1 ota yohkd dlota, elyav avtifoxtnplokn opdor, peiwvay Tn YOANCTEPOAN,
TPockoAAOVTOVGaY G gviepokOTTopa Caco-2 1 JEyelpav TOV TOAAUTAACIOCUO
AELPOKLTTAPWV, KplTNple Tov Ta Kabiotovoav ¢ mbavd mpofrotikd. O peydiog
apBuds toug kabiotovoe SVGKOAO TOV TPOGdIOPIGUd TV IN VIVO TTpofloTik®dv
1010TNTOV TOVG.

XpnowomomOnke 10 HOVTIEAO TOL poyaiov agpoBOAAKA Yoo TNV EKTiUNOTN NG
OVOCGOTPOTOTOMTIKNG TOVG Opdone. I[Ipocdopiotnke Ott amd ta 35 otedéyn mov
eMEyyOnkav, 9 mapovcialov avocoeVIoYLTIKY Opdon (YNUEOTAEN, PAYOKVLTTAPMOT),
TOPUY®YN] KLTOKWV®V) otov  ogpobBdiaxka. H evepyomoinon tov mopamdvem
OVOCOTOKPIGE®V YIVETOL LE GTEAEXOELOIKT CAANAETIOPAOT) TOV LMKPOOPYAVICU®DV LE
To. emONAloKA KOTTOpO. Kot To. ovocokvTTapa tov agpobvraxa. Ta idw otedéym
TOPOLGIOCAY EMIGNG AVOGOTPOTOTMOMTIKY Opdon oto Aemtd £viepo €merta amd
otopoTikn yopnynon tovs.  Iopatnpndnke otelexoedkd mPOTLTO EMAYWYNG
KUTOKWVOV HEc® cvykekpévav TLR vrodoyémv. Zuykekpiuéva otedéyn Pedtidvouy
MV gviepomdfela TOVTIKOV oL gival evaicOnta ot YAOLTEVT.

SOUTEPACLATIKA, TO LOVTEAO TOV paytoiov aepoBvlaka gival éva agldomoto cOGTHU
YL TN YPNYOPN EMAOYY LIKPOOPYAVIGUAV pE TTBavh TPpoPloTikn SpAoT GToV EVIEPIKO
BAevvoyovo.
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3.10. Probiotic properties of bacterial and yeasts and their immunomodulatory
activity in the dorsal air pouch and intestinal mucosa

Kourelis A.*, Kotzamanidis C.", Testa T.!, Tzanetakis N.?, Litopoulou-Tzanetaki E.?
& Yiangou M.!

'Department of Genetics, Development & Mol. Biol., School of Biology, AUTH
?Laboratory of Food Microbiology & Hygiene, Faculty of Agriculture, AUTH.
Email: Yiangou@bio.auth.gr

Non-pathogenic microorganisms capable to interact with the intestinal mucosa
epithelial and immune cells are ideal candidates for use as probiotics, live vaccines or
gene carrier and expression vectors. Probiotics exert their health benefits through
antibacterial and immunomodulatory activity, resulting in a state of “natural
inflammation” in the intestine enabling the host to manage potential infections,
chronic inflammations or allergies. In vitro as well as in vivo tests are required for
probiotic characterization.

The in vitro probiotic properties of 35 Lactobacillus, Streptococcus, Pediococcus,
Saccharomyces strains isolated from Feta cheese and infants’ gastrointestinal tract
were determined. The majority of strains showed in vitro probiotic properties such as
low pH and bile salt resistance, antibacterial activity, cholesterol reduction ability,
Caco-2 adhesion or stimulation of lymphocytes. However, the determination of their
in vivo probiotic properties would be labor due to the great number of strains.

The dorsal air pouch model was used to evaluate the immunomodulatory activity of
35 strains from which 9 showed immunostimulatory activity (chemotaxis,
phagocytosis, cytokine production) after interaction with the air pouch epithelial and
immune cells. The above strains also showed immunomodulatory activity in the small
intestine after their oral administration. They induced a strain specific cytokine profile
through specific TLRs. In addition, selected strains could diminish the symptoms of
gluten-sensitive mice enteropathy.

In conclusion, the air pouch could be used as a reliable model for the rapid selection
of microorganisms with probiotic activity in the intestinal mucosa.
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3.11. BrocvvOeon GLA oto poknta Mortierella isabellina o€ {opmon otepedag
KOTAGTOONG

Moaxpn A., Mavpopdtn M., Toehen M., Odkag X. & I'. Ayyemig

Epyaotipro MikpoBioroyiag, Topéag 'evetikng, Biodoyiag Kuttdpov kot
Avdamtuéne, Tuqua BioAoyiog, [oavemomuo Hatpov, [atpa, 265 04 — GR

E-mail: George.Aggelis@upatras.gr

Ta oo povoxvttapwv opyavicpuav (SCOS) mov mepi€yovy moAvaKOPESTO Amapd
o&éa (PUFAS), 0mmg 10 y-AvoAevikd o&d (GLA), ypnoylomolovvtal eupéms ot
Bropnyovio Tpo@ipmv Kol eopUAK®V. XTNV Tapovoa epyacio peAetnOnke n cuoTaon
TOV MTdiov ve®v dapopeTiknig nAkiag tov Mortierella isabellina ATHUM 2935,
oe o mpoondbelo vo cvoyetiotel 1 Procvvieon tov GLA pe v avénon tov
poknAiov. e 1o oxomd avtd 0 poknrag kadlepyndnke oe Openticd vAkd PDA 6mov
HUKNMOKEG VOEC OLOPOPETIKNG MNAIKIOG OVVOTOL VO OTOKOTOVV KOTE HNAKOG TOL
poknAov kat vo avaivBovv Eexwpiotd. Tlapaiinia, o poknrog KaAlepyndnke emi
Tapampoiovtmv kovoepPfomotiog oyAadlol, Ta 0moio TapAyovTal GE VYNAEC TOCOTNTES
o115 Meooyelokég yopeg, v tnv mopaymyn SCOs tiovociwv e GLA.

H ovotaon tov Mmidiov katd pnkog tov pokniakdv vemv tov M. isabellina £deiée
0Tl ta veapng MMKIOG HUKAAMO TEPLEYOLY VYNAG TOGOOTO TOAIK®V MIdimv
(YAvkoMmdiwv, oeryyoMmdiov Kot @OcQOMTIdInV), evd To UEYOADTEPNG NAKING
HUKNAO TEPLEYOVY LYNAO TOGOGTO 0VOETEPWV Mmdiwv. To mocootd twv PUFAS ota
TOMKG Amidlo tov veapdv pukniiov Ntav zmepimov 40% (W/W), 1060610 TOL
peiwdnke kato omd 30% (W/W) oto peyoldtepng nikiog poknila. Avtibeta, to
nocootd twv PUFAS mov mepiéyoviav oto ovdétepa  Amidl  Topovcioce
Slakvpdvoelg petald tov dpdpmv NAKOV. To amoTeAEGHOTA QLT VTOOEIKVIOLV
011 1 Procvvleon twv PUFAS mpayuatonoteitol katd K0plo Adyo ota veapng nAMKiog
KOl TOYEMG oVEAVOUEVO, LVKNALL, €V 1 PlocvuvBEST] TOVC UEIOVETOL GTO MPLLLOL
poknMa. Tlapopoto mpopih moapotnpndnke katd tn odpkeln (OU®ONG OTEPENCS
KOTAOTAONG €Ml Tapampoioviemv kovoepPomotiog oyAadlov oOmov  mapnydnoav
onpavtikég toootteg Mmwiov (12% wiw eni Enpng {uvpopévng palag), mov Nrav
nhovown og GLA.

Ag€aig khewdwa: GLA, SCOs, Mortierella isabellina, {opmon otepedg katdotoong
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3.11. GLA synthesis in Mortierella isabellina in solid state fermentation
Makri A., Mavromati M., Tselepi M., Fakas S. & G. Aggelis

Unit of Microbiology, Division of Genetics; Cell and Development Biology,
Department of Biology; University of Patras; Patras; 265 04 — GR

Email: George.Aggelis@upatras.gr

Single cell oils (SCOs) containing polyunsaturated fatty acids (PUFAs), such as y-
linolenic acid (GLA), are widely used in food and pharmaceutical industry. In this
study, we investigated lipid composition of hyphae of different age of Mortierella
isabellina ATHUM 2935, in an effort to establish a correlation between GLA
synthesis and mycelial growth. For this purpose the fungus was cultivated on PDA
medium, where hyphae of different age can be excised lengthwise the mycelium and
analysed individually. On the side, we used M. isabellina to produce GLA-rich SCOs
from pear pomace, an agro-industrial residue produced in large amounts in several
Mediterranean countries.

Lipid composition lengthwise the mycelium of M. isabellina demonstrated that young
mycelia were rich in polar lipids (glycolipids, sphingolipids and phospholipids), while
neutral lipid content increased in aged mycelia. In young mycelia, each polar lipid
fraction contained almost 40% (w/w) PUFAs, but this content decreased to less than
30% (w/w) in aged mycelia. On the other hand, PUFAs content in neutral lipids
fluctuated slightly with age. These results indicate that PUFAs biosynthesis is
favoured in young, fast growing mycelia, while it decreases significantly in aged
mycelia. This trend was also observed when we grew M. isabellina on pear pomace.
Pear pomace cultures yielded significant amounts of lipid, (which reached 12%, w/w
in dry fermented mass), while the produced lipid was rich in GLA.

Keywords: GLA, SCOs, Mortierella isabellina, solid state fermentation

95


mailto:George.Aggelis@upatras.gr

anifor ,a\“hio fosmas 2009

3.12. Brotgyvoroyiki) peToTpom] Propnyavikig YAvKePOANGS o€ hara,
HOVOKOTTAP®V opyovicpdv (SCOS)

Moaxpi A., Mréhdov X., Mactopioov M., Muetpidm I1., Onjaro G. & I'. Ayyeing

Epyaompro Mwkpofroroyiag, Topéag [N'evetikng, Biodoyiag Kuttdpov kot
Avdmtuéne, Tunua Biooyiog, [Tavemotwo Matpav, [Tatpa, 265 04-GR

E-mail: George.Aggelis@upatras.gr

H Boounyavik yAvkepoAn, g 1o KOpl0 mopampoidv g mopaywyns Ploioyukov
netperaiov (biodiesel) oe peyddn «hipoxo, amotelel mALOv Evo GNUAVTIKO
VIOGTPOUO TOAADV YNUKOV Kot Ploteyvoroyik®v gpapuoydv. H yprion g og
VIOGTPOUN aOENONG EAAIOYOVAOV HIKPOOPYOVIGH®V Kot Ttapaywyng SCOS amotelel
pa dvvntikn pébodo a&lomoinong ge.

Yy mapovoa epyacio pdxknteg tov ®vAov Zygomycota (Cunninghamella echinulata
ATHUM 4411, Mortierella isabellina MUCL 15102, Mortierella ramanniana MUCL
9235, Mucor sp. LGAM 365, Zygorhynchus moelleri MUCL 1430, Thamnidium
elegans CCF-1465) ka1 {bueg tov ®OAmv Ascomycota (Candida oleophila ATCC
20177, Zygosaccharomyces ruxii) ot Basidiomycota (Rhodotorula sp.)
KoAMepynOnkov oe Opemntikd pEGO pe HOVOOIKN 7NYN AvOpaxo Kot EVEPYELNG
Bropmyovikn yAvKePOAN Kol TEPOPIOTIKO Yoo TNV avénon mapdyovta Ty 7Tnyn
alotov. H mocodta ¢ mapayouevng Propdloc Ntav Kovomomriky yioo OAQ To
oteléym, witepa yo to. M. ramanniana (7,26 g¢/l), Th. elegans (6,83 g/l) kot
Rhodotorula sp. (8,0 g/l), kot cvvodevoviav amd vynid tocootd Mmdiov - % wiw
nov £ptavav péxpt 42 %, otovg poknteg (Th. elegans) ko péypt 24 % otig {oueg (C.
oleophila). Idwaitepo evdlapépov Tapovotdlel To y-Avorevikd oy — GLA, Adym tmv
EPOUPUOYADV TOL OTN QUPUOKEVTIKY, TOL Ppébnke o€ apKeETd LYNAGL TOCOOTA OTA
éhato LepIKdV otedeydv Zvyopvkntov (.. M. isabellina 7 %, M. ramanniana 6 %
EML TOV TOPAYOUEVOV MITopdV 0&émv). ASloonueimto etval 10 yeyovdg 0Tl o€ KAmoa
oteléyn (Z. moelleri) mapatnpndnke éxkpion tov GLA ot0 péco g kaAMépyetog,
10101t TOL TOAVOV AVOiyEL VEEG TPOOTTIKEG 0T Proteyvoroyikn mapaywyn GLA.

AgEearg khewa: Prounyavikny yivkepon, SCOs, GLA, Zygomycota, Ascomycota,
Basidiomycota
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3.12. Biotechnological conversion of raw glycerol into Single Cell Oils (SCOs)
Makri A., Bellou S., Mastoridou M., Mystrioti P., Onjaro G. & G. Aggelis

Unit of Microbiology, Division of Genetics, Cell and Development Biology,
Department of Biology, University of Patras, Patras, 265 04 — GR

E-mail: George.Aggelis@upatras.gr

Raw glycerol, the main by-product of the biodiesel production process in large
commercial scale, is a significant carbon source for many chemical and
biotechnological applications. Its use as substrate for SCOs production by oleaginous
microorganisms should be a potential method for its valorization.

In this study fungi of Phylum Zygomycota (Cunninghamella echinulata ATHUM
4411, Mortierella isabellina MUCL 15102, Mortierella ramanniana MUCL 9235,
Mucor sp. LGAM 365, Zygorhynchus moelleri MUCL 1430, Thamnidium elegans
CCF-1465) and yeasts of Phyla Ascomycota (Candida oleophila ATCC 20177,
Zygosaccharomyces ruxii) and Basidiomycota (Rhodotorula sp.) were cultivated on
raw glycerol under nitrogen limited conditions. The amount of the produced biomass
was satisfactory, especially in the case of M. ramanniana (7,26 g/l), Th. elegans (6,83
g/l) and Rhodotorula sp. (8,0 g/l), and was accompanied with high lipid percentage -
% wiw reaching 42 %, for the fungi (Th. elegans) and 24 % for the yeasts (C.
oleophila). y-linolenic acid — GLA, an important fatty acid due to its pharmaceutical
applications, was found in the lipids of some strains in remarkable percentage (i.e. M.
isabellina 7 %; M. ramanniana 6 % on total fatty acids produced). It is of high
importance to mention that some strains (Z. moelleri) excrete GLA in the culture
medium, property that may open new perspectives in the biotechnological production
of GLA.

Keywords: raw glycerol, SCOs, GLA, Zygomycota, Ascomycota, Basidiomycota
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3.13. Brotgyvoroyikn wpoomtikn TG Loung Yarrowia lipolytica keAiepyodpevng
o€ YAUKEPOAN

Mokpn A., ®dxoc X. & I'. Ayyelng

Topéag I'evetikng, BioAoyiag Kvttdpov kot Avartvéng, Tunpa BloAoyiag,
[Movemotwo atpav, [dtpa, 265 04-GR

Email: George.Aggelis@upatras.gr

H Bopnyovikn yAvkepoAn elval onuovtikd mopampoidov g SlEPyaciog mopaywyng
Bloloywov metperaiov (biodiesel) mov epapuodleTonr onuepo ce PEYOAN KAIpKOL.
Aoapupdvovtag vroyn Tig TEPACTIEG TOGOTNTES TOV TOPAYETOL KOl TO YOUUNAO KOGTOG
g, Kafiotatal emeiyovsa 1 avalntnon eVOALOKTIKOV TPOT®OV UETOTPOTNG TNG OF
mpoidvta vynAng mpootépevng oélog, Omwg Ao HOVOKVTIOP®V OPYUVIGUAOV
(SCOs), xurpwd 0&H (CA) kot ddpopa GAAe TPOidVTa. XKOTOC TNG TOPOVGOG
epyociog firav 1 perémn g Poynuikng cupmeppopas e un-cvppatikng Loung
Yarrowia lipolytica kalAiepyodpuevng emi YALKEPOANG.

[Tpaypatomomnkav emovorapfovoprevol KOKAOL KOAAEPYELNG OE PloavTiopacTipa
EPYOOTNPLOKNG KAIpaKOG Katd T Odpkeln tov omoiwv eakpifodnke n dmapén
POV OKPITAOV QACE®Y aOENONG, HE 1O0ATEPO HOPPOAOYIKA Kot Proynuika
YOPOKTNPLOTIKA: 1 @don moapoywyns Popaloc, n Aumoydvog @don Kot n @Aacn
napayoyic CA. Tnv vymiy svepydomta (45.53+0.89 Units/mg DW) ¢ NAD*
sEapthpevne 1wokpikic apudpoyovione (NAD'-ICDH) xotd ™ Sidpksio g
@aong mopaywyns Popdloc ddéxdnke ONUAVIIK TTOCN NG EVEPYOTNTOS TNG,
EMAYOVTAG TN MTOYEVESN. ATPAOGUEVN OmOdOUNCT] T®V ATOOEHATIKOV (0VOETEPMV)
Mmdlov kot onuovtiky  ProovvBeon yAvkoAmwdiov, o@ryyolmidiov Kot
eooeoMmdinv Tapatnpndnke kotd ™ ddpkewn e edong moapaywyne CA, 6mov n
EVEPYOTNTO TNG KIVAONG TNG YAVKEPOANG €lxe MeEIOEL onuavTikKd evd 1 evepydTnTa
™ NAD™-ICDH e&iye oyed6v undeviotei. To ehdikd 0ED HTav T0 KUPLOTEPO MTapod
0&L eV M POCGEATIOLVAYOAIV] TO KOPLO POGEOMTIO0. Zvunepacpotikd, n {oun Y.
lipolytica petatpémet T yAvkepoAn uéow g HETAPOAIKHG 0800 TS POOPOPLAIMOT
g YAukepOoAns e SCOS kot CA, mpoidvta pe vymAd Proteyvoroykd evolapépoy.

Ag€ag khewda: Yarrowia lipolytica, apopoinon yAvkepoing, kitpikd oy, SCOs
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3.13. The biotechnological potential of Yarrowia lipolytica cultivated on glycerol
Makri A., Fakas S. & G. Aggelis

Unit of Microbiology, Division of Genetics, Cell and Development Biology,
Department of Biology, University of Patras, Patras, 265 04 — GR

Email: George.Aggelis@upatras.gr

Glycerol is an important renewable feedstock as it is the principle side-product of the
bio-diesel production process, which is nowadays applied on a large commercial
scale. Taking into consideration the huge quantities and the low-cost of this substrate
it is of urgency to find alternative ways to convert glycerol into value-added products,
such as single cell oils (SCOs), citric acid (CA) and various other products. The aim
of this work was to investigate the biochemical behavior of the unconventional yeast
Yarrowia lipolytica grown on glycerol.

The growth of Y. lipolytica on glycerol was studied in bioreactor repeated batch
cultures and three distinct phases, namely biomass production phase, lipogenic phase
and CA production phase were identified during growth cycle. In each phase, yeast
cells were characterised by specific morphological and biochemical features. Though
high activity (i.e. 45.53+0.89 Unitssmg DW) of NAD® dependent isocitric
dehydrogenase (NAD*-ICDH) was detected during biomass production phase, this
activity was significantly decreased afterwards inducing lipogenesis. Surprisingly,
storage (neutral) lipid turnover simultaneously occurred with CA production, and
happened when glycerol kinase activity was considerably reduced and NAD*-ICDH
activity was minimised. Remarkable biosynthesis of glycolipids, sphingolipids and
phospholipids was observed in the CA production phase. Oleic acid was the major
fatty acid in all lipid fractions and phosphatidylcholine was the main phospholipid.
This study allows concluding that Y. lipolytica successfully converts glycerol via
phosphorylation pathway into valuable biotechnological products, such as SCOs and
CA.

Keywords: Yarrowia lipolytica; glycerol assimilation; citric acid; SCOs
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3.14. Broamowkodopunen p-vitpo@oivorng amé to Paxtipro Pseudomonas putida
DSM 12448: gridopaocn g YAvkepoAing kot Tov pH

Moavidtn I1., Zovsavoyrov A., Mappd A., Karoyepng E. & A. Kékog*
Epyaomplo Broteyvoroyiog, XyxoAn Xnuikov Mnyavikov,
EBviké Metoofio TloAvteyveio, 15780, ABnva
*Email: kekos@chemeng.ntua.gr

Ot peAéteg amolkoOOUNONG TOV  VIIPOUPOUOTIKOV  EVOCE®MV,  cLVNOMC
TPOYLOTOTOWOVVTIOL G  YOUNAEG OLYKEVIPOGES ovT®V. O  oYedlocHog oG
OMOTEAECUOTIKNG OTPOTNYIKNG PloamoKatdoTacng omottel v aploTonoinon Ttomv
TOPOUETP®OV NG dlepyaciag, oTg omoleg mepthapPdvovior mn  mpooHnkm
GUUUETOLOMTAOV KOl 01 UGTIKO-YNIIKES TOPAUETPOL, TPOKELEVOL O UIKPOOPYOUVIGHOG
VO, ATOKOOOUEL VYNAEG GLYKEVIPMOGELS PUTTOV LE VYNAOVG pLOLOVE OmO1KOdO UNOTG.
H mapovoa epyacia elye og otéX0 T HEALTN TG eMidpaong TG YAVKEPOANG, 1 oToin
ypnoonoteitor w¢ ocvppetaforitng, otn wavotnto tov Paktnpiov Pseudomonas
putida DSM 12448 va arotkodopei v p-vitpoorvoin (PNP) kot g enidpacng tov
apywov pH koAAEpyelag.

IToAd evvoikn emidpaon ot Proamokodountikny opdorn tov Poaktmpiov elxe 1M
Tapovcio YAuKepOANG, N omoio pmopet v amoteAEceL Ty AvOpoKa Kot EVEPYELNG Yol
TO GLYKEKPIUEVO 0TéAEXOG. E1dkotepa n adbénom g ovyKEVTPMOONG TG YAVKEPOANG
(0-10 g/L) odfiynoe oe adEnon e kutTopic paiac and 49 mgL™ (0 g/L) oe 723
mgL™ (10 g/L), pe Towtdypovn avEnot tov pubpod omokoddunong te PNP. Se ohec
TIC OULYKEVIPMOELS YAUKEPOANG mov  efetdotnkov  moapatnpnOnke  TANPNG
amowkodounomn e PNP. H to&ikdtnta g pNP e&aptatar ioyvpd and v Ty pH. H
pvOon tov pH oe elappd arkolkég (BEATiotn Ty pH 7.4) mepoyés umopel va
Bedtidoel TV OTOTEAECUOTIKOTNTA TNG OlEpyaciog UIKPOPLOKNG OmOIKOSOUNONG
VITPOUPOUATIKGOV pOTOV aEAVOVTOG To pLOUO HETATPOTNG TOVG. Me TV €Qapuoyn
TOV cLVONKOV NG moapovcag epyaciag emtedyOnke amotkoodunon g PNP oe
VYNAEG GUYKEVTIPDOGELS VTOGTPOUATOS (Thve and 600 mgL™) LE dTnPNoN LYNA®V
pLOUGV omokodopumong (v ard 10 mg'L™h™).

Keywords: p-vitpogaivoin, Pseudomonas putida, yAvkepoin
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3.14. Biodegradation of p-nitrophenol by Pseudomonas putida DSM 12448: effect
of glycerol and pH

Maniati P., Sousanoglou A., Mamma D., Kalogeris E. & D. Kekos*
Biotechnology Laboratory, School of Chemical Engineering,
National Technical University of Athens, 15780, Athens
*Email: kekos@chemeng.ntua.gr

Degradation of nitro-aromatics is mostly studied at low concentrations. Naturally, no
focus has yet been accorded to improve the rate of degradation at higher
concentration, either as a function of nutritional supplements or physico-chemical
parameters. Most of the reports have focused on the pathways catalysed by various
microbes for nitro-aromatic degradation. Designing of an effective remediation
strategy, however, demands not only the knowledge of degradative pathway(s), but
also warrants optimized process parameters. Keeping in view these limitations, for
developing a biotech strategy for p-nitrophenol (pNP) removal by the bacterial strain
Pseudomonas putida DSM 12448, effect(s) of added glycerol and pH were evaluated
at high concentrations of pNP (up to 650 mg'L™), which are inhibitory to most of the
organisms reported.

Increasing glycerol concentration (from 0 to 10 g'L™), resulted in enhanced cell mass
concentration from 42 mg DCW-L™ (0 gL™ glycerol) to 732 mg DCW'L™ (10 gL™*
glycerol), which implies that glycerol was used as an additional carbon and energy
source by P. putida DSM 12448 during pNP degradation. Results proved that
addition of glycerol enhanced the rate of pNP degradation, the stimulation was
concentration dependent. P. putida DSM 12448 grew in a pH range from 6.5 to 7.9,
with a marked optimum at pH 7.4. Toxicity increases with a decrease in pH and
hence its degradation is totally inhibited in acidic pH, while alkaline pH reduces
toxicity and hence accelerates its metabolism. Thus, there is a strong pH dependence
of toxicity on the degradation of pNP. Application of optimal conditions resulted in
degradation of high concentrations of pNP (up to 600 mg'L™) while maintaining high
degradation rates (10 mg'L™h™).

Keywords: p-nitrophenol, Pseudomonas putida, glycerol
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3.15. Pseudomonas entomophila éva véo evropomaBoyévo faxtipro: Mapov kor
pérrov

Méororog A.l, Kovto0 M.l, Momoayovvoding AL, Williams H.D.? & B. Lemaitre *

1Tm'] pa Broymueioag ko Bloteyvoroyiag, [avemotuio Ococoariog T.K. 41221
Adpioa

Department of Life Sciences, Imperial College London, London P.O SW7 2AZ, UK.
3The Global Health Institute, EPFL, Lausanne, P.O. 1015, Switzerland
Email: mosial@bio.uth.gr

H Pseudomonas entomophila tavtomomfnke 7poOGEATA ®G 1N UOVOSIKN
Yevdopovada mov HOAOVEL HE QULOWKO TPOTO kol okotmdver tnv Drosophila
melanogaster (Vodovar et al. PNAS 2005; 102: 11414-19). AAAnAovyion Tov
yovidiopatog (5.9-Mb) e P. entomophila armokdivye mbovodc poivopotikoig
TOPAYOVTEG TOV EUTAEKOVTOL GTNV EVIOLOTAOOYEVELD OAAG TEPALATIKY] OTTOOEEN Y10
TOVG TTEPLOGOTEPOVS dev vapyel akodun (Vodovar et al., Nature Biotech. 2006; 24:
673-679). H meipapatikny pérAvven tg D. melanogaster ond tyv P. entomophila
YPNOOTOLEITON ®G LOVTEAD Yl TNV HEAETN G€ PAOOC TV aAANAemdpdoewy EEVIOTY|-
naboyovov. Ipdoeata deiéape 6t 1 P.  entomophila mapdyelr vdpokvdvio in vitro
tonobeTmdVvTag TNV avdueca ota Alyo Paktipilo mov Egovv vt v wiotnto (Ryall et
al. Lett. Appl. Microbiol. 2009; 49: 131-135). Katackevdooue petdriayuo g P.
entomophila mov dev mapdyst VOPOKVLAVIO KOl UEAETAUE TOV POAO TOL VIPOKVAVIOL
oV maboyévelo in Vivo. EmmAéov ypnouonotodue cuYKPITIKY TPOTEOMKT] Y10l VL
TOVTOTOUCOVE TPMTEIVEC OV gUmAEKOVTOL GtV HOAvvon Kot waboyévela g P.
entomophila. Ocov apopd thv owkoroyia Kot to evpog Eeviotav g P. entomophila
Aya dedopéva eivan dobéoipo mpog to mapov. Extog amd v D. melanogaster, n P.
entomophila givon Taboydvo yio to Anopheles gambiae (adnpooicvto amotedéopoto)
kou v Galleria mellonella (Fedhila et al. J. Invertebr. Pathol. in press). ITpéceata.
avantoéope pio uébodo Paciouévn otnv PCR ywo v aviyvevon tng P. entomophila
oe mepiBariovtikd deiypoto (Papagiannulis et al. Lett. Appl. Microbiol. in press). H
xpNon ™S 1ebddov pog Ba devkoAvel HEAETEG TOV ATOGKOTOVV VO, TV TOTO|GOVV
évtopa Eeviotég g P.  entomophila xoBd¢ kot v dwwomopd ¢ oe didpopa
EVOLOLTNLLOTOL.

H yprion tov ynuik®dv eVIOHOKTOVOV HEIOVETOL AOY® TOV TEPIPOAAOVTIKOV KVOHV®V
Kot 1 ovEnuévn xpnon Proeviopoktéveov odnyel ovOTOQELKTA GTNV OVIOYN TMV
eviopov. Ilepotépm €pguva dGov agopd T0 €0OPOg EEVIOTMV, TOVS UNYOVICUOVS
LOAVGLOTIKOTNTOS KoL TV OTOTEAEGLOTIKOTNTO 6T0 TTedio givar amapaitntn mpv 1 P.
entomophila Bswpnbei dvvntikd Progvropoktovo. Opwg o péypt TP dedopéva
etvon evBappovrikd.

Aggarg  Khewdwd:  AlMnlendpdoelg  Egvioth-maboyodvov, Yevdopovada,
poAvopatikdTnTa, fLOEVIOpHoKTOVO
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3.15. Pseudomonas entomophila a novel entomopathogenic bacterium: Present
research and future perspectives

Mossialos D."., Kontou M.}, Papagiannoulis A.*, Williams H.D.* & B. Lemaitre >

'Department of Biochemistry & Biotechnology, University of Thessally, GR-41221
Larissa, Greece

Department of Life Sciences, Imperial College London, London P.O SW7 2AZ, UK.
3The Global Health Institute, EPFL, Lausanne, P.O. 1015, Switzerland
Email: mosial@bio.uth.gr

Pseudomonas entomophila was recently identified to be the only pseudomonad that
naturally infects and induces lethality of Drosophila melanogaster (Vodovar et al.,
PNAS 2005; 102:11414-19). Complete sequencing of the 5.9-Mb P. entomophila
genome revealed putative virulence factors involved in entomopathogenicity but
experimental evidence for most of them is still lacking (Vodovar et al., Nature
Biotech. 2006; 24: 673-679). Experimental infection of D. melanogaster by P.
entomophila is currently exploited to study host-pathogen interactions in detail.
Recently we demonstrated that P. entomophila produces HCN in vitro placing it
among the few cyanogenic bacteria (Ryall et al. Lett. Appl. Microbiol. 2009; 49: 131-
135). We constructed a P. entomophila mutant impaired in HCN production and
currently we are investigating the in vivo role of HCN in entomopathogenicity.
Moreover we currently use comparative proteomics to identify proteins involved in
infection and pathogenicity exerted by P. entomophila. Regarding the ecology and
insect host range of P. entomophila few data are available so far. Apart from D.
melanogaster P. entomophila is virulent towards Anopheles gambiae (unpublished
results) and Galleria mellonela (Fedhila et al. J. Invertebr. Pathol. in press). Recently
we developed a PCR-based method to detect P. entomophila in environmental
samples (Papagiannulis et al. Lett. Appl. Microbiol. in press). The use of our method
will facilitate studies aiming to identify insect hosts of P. entomophila as well as its
distribution in diverse habitats.

Use of chemical insecticides is in decline due to environmental hazards and the
overuse of current bioinsecticides leads inevitably to growing insect resistance.
Further research regarding insect host range, virulence mechanisms and Kkilling
efficiency in the field is essential before P. entomophila could be considered as a
biopesticide but nevertheless current data are promising.

Keywords: host-pathogen interactions, Pseudomonas, virulence, bioinsecticide
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3.16. Katavopn Tov Mmapav 0Sémv 6to Maiowe Tov ZOYOPvKNTOY
Mmnédhov X., Mripkov M. & I'. Ayyelng

Topéag I'evetikng, BioAoyiag Kvttdpov kot Avémrtoéng, Tunpa BloAoyiag,
[Movemotjo atpav, [dtpa, 265 04-GR

TnA. & Fax: (+30) 2610969260; 2610997808
E-mail: George.Aggelis@upatras.gr

H yAvkepoAn amoteAel KatdAAnAo vroOoTpopUe advénong yul TOAAOVG EANLOYOVOULG
wikpoopyavicpovg. Ot glatoyovor Zvyopvknteg Thamnidium elegans, Mortierella
ramanniana, Mucor sp., Zyghorynchus moelleri, Cunninghamella echinulata
TOPAYOyaV ONUAVTIKEG TooOTNTEG moAvOKOpeoTV Amapdv  oféwv  (PUFAS)
uetaPorilovtag yAvkepoAn. A&woonueimtn mocotnTo. ovdétepv Amdiov (NL)
OLOOMPELTNKE OTN UVKNA0 UETA TNV €EAVTANON TG TYNG al®Tov amd T0 HECO
KOAALEPYEWNG, OmMmMG oty mepimtmon Tov pokAtov Thamnidium elegans kot
Mortierella ramanniana mov éptace 10 37% ko1 44% avtictoya, evd o GALEG
nepumtooelg (my. Mucor sp.) moapamnpnOnke oamodouncmn Tov AlTOVG UETA TNV
eEAvTAnom g YAvkepOANG amd 10 pEGo KaAMEpyewc. To kAdoua tov yAvko- Kot
oQlyyo-Mmdinv 0ev mapovcioce alloonueimteg aAlayEC oTNV TOcooTIONN avaAoyio
TOV EVM, TO POCPOATION CLVTEONKAY KATA TN S1EPKELN TN KLTTOPIKNG avENONG, £ite
pv TV eEAVTANON TOV AlOTOV O TO UECO KOAMEPYEWS, EITE KATA TNV 0modOUNoN
0V Amovg. Ocov apopd ™ oVOTOON TOV ATOP®OV 0EEMV, TO POCEOMTIOW HTOV
TAOVO10. GE TOAVOKOPESTO MIopd 0EEa KOTE TO TPDOTA OVOTTLEIKA GTASIL OV Kot
o1 oLVEYELR avTa Ta AMmapd o&éa petaxvniOnkav oe OAa ta Mmookl KAAoUATO.
Ewwotepa 1o y-Avorevikd o&h (GLA) mapovciace peioon o€ 6Aa to AmTOOKA
KAMaopoto kot v avénon o€ opiopéveg mepurtdoelg (my. M. ramanniana), evo og
dAAeg n pelwon tov GLA oto KAdouo Tov 0vdétepmV MOV GUVOJELTNKE OO
LKpN avEnon TG CLYKEVTP®ONG TOV 6T poooAutidta (my. Mucor sp.).

UYKPITIKEG  avoADCELS Amdiov  mov  mpaypatomombnkov  oe  AGKOUOKNTEG
(Penicillium sp., Aspergillus niger) amnédei&ov mapdpow tdon 6oV aeopd ot
BroovvBeon twv PUFAS kot tn dtavopun| toug ota d1dpopa Aurdaxd kKAdoupata. ‘Etot,
pumopovpe v cvumepdvovpe 0Tt 6T0VG Zvuyouvkntes, kot mbavoév oe  dALOVG
vnuatosweic poknteg - Procvvleon tov PUFAS covpPaiver 610 kAdopa tov
QEOCEOMTIOIV  KOTE TO 7TPAOTO ovamTuElakd otdd kol  okoAovBeitor  omd
OLGOMPELGT OVIETEPMOV MTIOIMY GTO HVKNALO.

Ag€arg khewda: TTolvakdpeoto AMmapd o&éa (PUFAS), yAvukepdAn, Zuyopokntes, v-
Avoreviko o&p (GLA)
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3.16. Fatty acid distribution in lipids of Zygomycetes
Bellou S., Birkou M. & G. Aggelis

Unit of Microbiology, Division of Genetics; Cell and Development Biology,
Department of Biology; University of Patras; Patras; 265 04 — GR

E-mail: George.Aggelis@upatras.gr

Glycerol is a suitable substrate for many oleaginous microorganisms. The oleaginous
Zygomycetes Thamnidium elegans, Mortierella ramanniana, Mucor sp.,
Zyghorynchus moelleri and Cunninghamella echinulata produced great amounts of
polyunsaturated fatty acids (PUFAS) by metabolizing glycerol. Significant quantity of
neutral lipid (NL) was accumulated into the mycelium after the depletion of the
nitrogen source, especially in the case of Mortierella ramanniana and Thamnidium
elegans, where the accumulated lipid reached 44% and 37%, respectively, while in
some cases (i.e. Mucor sp.) lipid turnover occurred after glycerol exhaustion in the
growth medium. The glycolipids plus sphingolipids fraction did not show remarkable
changes in proportion, while phospholipids were synthesized during biomass
formation (before nitrogen depletion or during lipid turnover). As for fatty acid
composition, phospholipids were enriched in PUFAs in the first growth steps,
although these fatty acids were migrated in all lipid fractions, afterward. Specifically
y-linolenic acid (GLA) showed decrease in all lipid fractions during fungal growth
(i.e. M. ramanniana), while in some cases (i.e. Mucor sp.) the decrease of GLA
concentration in neutral lipids was accompanied by an increase in the polar fraction.

Comparative lipid analysis in Ascomycetes (Penicillium sp., Aspergillus niger)
showed a similar trend for PUFAs (linoleic acid) synthesis and distribution in the
various lipid fractions. It is therefore concluded that in Zygomycetes, and probably in
others filamentous fungi, PUFAs synthesis occurred in the phospholipid fraction
during primary metabolic growth, following by NL accumulation into the fungal
mycelium.

Keywords: polyunsaturated fatty acids (PUFASs); glycerol; Zygomycetes; y-linolenic
acid (GLA)
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3.17. Eviopui) ene€epyacio Tov vroisippatog Povng pe T ypfion tov
moAveviupikov cueTipaTog Tov Fusarium oxysporum.

Enpoc X., Movkovin M., Torakag E., ITdoyoc ©. & I1. Xpiotaxdmoviog

B1OtechMASS Unit, Epyaotfipio Bloteyvoloyiog, yoA Xnukdv Mnyavikdv,
EbBvikoé MetooPeto Tlolvteyveio, Hpmwv IToAvteyveiov 9, IToAvteyvelodmoin
Zoypaeov, 15780, Adnva

Email: moukoul@chemeng.ntua.gr

To vadrepo Povng eivar 1o Pacikd mapampoiov g depyaciog mapaywyng Lubov.
YymuatiCeton petd o otddia g LubekyvAong kot tov eATpopicpatog ™S fuvng Tov
kpBapov. H mapovcio moAvcokyoprtdv, TPOTEIVOV Kol QOIVOMK®V 0&EmMV oE
ONUOVTIKEG TOGOTNTEG, KOOGTOOV TO VLIOAEYPH POVNG £vo VTOGYOUEVO VAIKO Yo
ToAAEG Prounyavikég oepyocies. Lto mapehBoOv €xel ypnoyonmombel wg mpdtn VAN
Yo TV mopoyoyr] ooavoAng kot o¢ mnyn eepovitkot oféoc. H Propetatpony) tov
TeAELTAIOV pmopel va odnynoel oe GAha poplo pe Proroyikn aéia, dmwg eivor to
OTLPEVIO, TOL TOAVLUEPN KOl Ta TopAy®myd Tov Pavidhikov o&fog. To evivpkd
eKYOMOUO. a0 KOAAEPYELEG TOV pOKNTA. Fusarium oxysporum oe Ayvokuttopivoivya.
VITOGTPOUATO, YPNOOTOMONKE o1 HEAETN ovTN Yo TNV €VOLUIKY UETOTPOTY| TOL
vroAeippatog fovnge.

To evlopikod exyoMopa omd tov F.0XySporum vopoAvce EmTLY®MG TNV KLTTAPIVN Kot
™V NUIKLTTOPivN ToV LIoAEinpaTog PHvNG. Apyikd TPocsdlopioTKE N EMIOPACN TNG
OAKOMKNG TPOKOATEPYOUGIOG TOV LAIKOD OTNV OMEAELOEP®OT CAKYAP®V KOTE TNV
vOpOAVOoTN. MedetOnkav 61N GUVEXELD SLAPOPOL TTOPAYOVIEG OV EMNPEALOVY TNV
amddoon kot to pvBud g vopoéIvong: m Bepupokpacio vVOpoOivong, N Ty pH
oeéoyoyng g aviidpaong, mn eviopikn 06om, kabmdG Kol 1 ¥PNOCULOTOOVUEVT
TocOTNTA apYKoD ENPov VAKOV. AlepevviOnkay akoun, 1 TopeUTOIIGN TOL PLOKOV
Kol ToV Bafpod vOPOALGNG AT JUPOPETIKEG CLYKEVTIPMOOELS GOKYAPMV, KAOMG Kot 1
EMIOPOON TNG TPOCHNKNG EMPOVEIOIPACTIKMY OVGIMV GTO HiYHO TNG AvTiOpOoNS TPV
™V LOPOAVGT.

H mpocsbnkn xaboapng Evlavéong Kot €0TEPAONG TOL QPEPOLAKOL 0EEOC OTO
vmoAeypo Povng elye ocav amotélecpa TN UEWWUEVT] TOPAY®OYY] TOGOTNTMOV
QEPOVAKOV 0&E0G GLYKPITIKA He TN Opdomn Tov evOLIKOD eKYVAICUATOS amd TOV
F.oxysporum. H onuocic ™™g mapovciog mpoTeoc®V 6T0 EKYOAMGUO Yoo TNV
TopAy®Yn EEPOVAKOV 0EE0C exTUNONKE ULETA amd KOTEPYOGIO TOL VROAEIUNUOTOC
Bovng ue aikoidon M momoivn mpw akpPdS amd TV VOPOAVOT amd Ta Kabopd
évlopa. H mopepmodiotikn dpdon tov oepoviikod 0EE0g mov amelevfepdveTal KOTA
mv  evlopikny  dwdkacio, omodsiynke  yPNOWOTOIOVTAG OPOPES  OPYIKES
OGLYKEVIPADGELS 0EEOC.
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3.17. Enzymic processing of brewer’s Spent Grain using Fusarium oxysporum
multienzyme system

Xiros C., Moukouli M., Topakas E., Paschos T. & P. Christakopoulos

B10OtechMASS Unit, Biotechnology Laboratory, Chemical Engineering Department,
National Technical University of Athens, 9 Iroon Polytechniou St, Zografou Campus,
15780, Athens, Greece

Email: moukoul@chemeng.ntua.gr

Brewers spent grain (BSG) is the main by-product of the brewing process consisting
of the solid residue remaining after mashing and lautering. The presence of
polysaccharides, proteins and phenolic acids in significant quantities, make BSG a
hopeful material for many industrial applications. Thus, it has been previously utilized
as raw material for ethanol production and as a source of ferulic acid (FA). The latter
can be used as feedstock for the biocatalytic conversion into other valuable molecules
such as styrenes, polymers and vanillic acid derivatives. The fungus Fusarium
oxysporum F3 can easily produce cellulolytic and hemicellulolytic enzymes when it is
grown on lignocellulosic substrates.

In this study the crude enzyme extract from F. oxysporum has successfully
hydrolyzed both cellulose and hemicellulose from BSG. Several factors affecting
hydrolysis yield and hydrolysis rate were investigated and assessed. The effect of the
pretreatment of the material on sugars release during hydrolysis reactions was
determined. Various reaction temperatures and various initial pH values, were tested
and the optimum conditions were determined. Different enzyme loadings and
different initial dry matter contents were studied. The inhibitory effect of sugars in
various concentrations on the reaction rate and on hydrolysis yield and as well the
effect of the addition of surfactants in the reaction mixture prior to hydrolysis were
also investigated.

When pure forms of xylanase and feruloyl esterase applied directly to the BSG
released lower amounts of FA compared with the action of the crude enzyme extract
of F. oxysporum. The significance of proteases present in the crude extract on FA
release was evaluated by treatment of BSG with alkalase or papain prior to hydrolytic
reactions. Inhibition effect of the released FA on the enzymic process performance
was shown using various initial concentrations of FA.
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3.18. O1 Baxviroioi otn Proteyvoroyia
Matpavién A" & AT Xat{nvicordov?
Yvotirovto Buoiatpwknc Epevvag ko Bloteyvoioyiag, Zoiopot 55, AGrva

ZOudSa MiukpoBroroyiag, Topéag Botavikng, [Mavemomuio Abvvac,
[Mavemomuovmoin Zoypdoeov, 15784 Abnva

Amd tovg 100G TV eVIOU®V, Ol PoakvAoiol €yovv yivel TO OAVTIKEIUEVO TOAAGDV
HEAETMOV, KLUPIMG AOY® TOV €QAPUOYDOV TOVG oTn Proteyvoroyioa oAl Kol g
EVOAAOKTIKY] AVom Yo Tov éAeyyo emPAoPdvV eVIOU®V G OyPOTIKES KOAMEPYELEC.
‘Exouv mepdoet non oxedov 30 ypovio omd tOTE TOL £YVE M TPATN AVAPOPE GTN
BBAoypapio yio TV TOPAY®OYT 0VOCLVIVACUEVOV TPOTEIVAOV GE KUTTAPO EVIOU®V
He TV xpnomn Tpomonomuévey Pakvioiov. H kawvovpla —tote - te)voroyia elye yivel
dektn pe evBovoilacud: vrooyoTay LYNAQ emineda TPWOTEIVNG, 1G0OLVOUN HE TO
Bakprokd cuoTiHaTe EKEPAcNS, KAODS Kl TIG LETO-UETAPPACTIKEG TPOTOTOMGELS
TOV KLTTApOV and Inlootikd. Tlap® 6TL N gumepio ot PEAETN KOl EQPAPLOYN TOV
GLOTNHATOG OVTOV £0€1EE OTL OEV IKAVOTO10VGE OAEC AVTES TIG TPOGOOKIES, TEPAUTEP®
épeuva Kol HEAET TV PoKLAOTOV 0ONYNCE GE ONUAVTIIKEG PBEATIOOES Yoo TNV
TOPUy®YN €TEPOLOY®V TPOTEIVOV. EmumAov, GLYKEKPIUEVEG TPOTOTOUWCELS TOV
YOVIOIOHOTOG TV WDV OLTOV EKOVE TO OA0 GVGTNHA TLO EVEMKTO KO EVYPNOTO, DOTE
va, umopel va xpnoyomombel and epevvntég e Pacikég Yvmoelg Hoplakng Proroyiag,
Yopig Vv e€e1dtkevuévn Yvmon oAoyiag Kot 1oAloyikdv pnefddwv. Télog, Paxvroiol
aypiov TOTOL KAOMDC Kot TPOCEKTIKA pLeToddayuévol Pakvroiol £xovv ypnoipomomel
EMTLYMOC Y10 TOV EAEYYO EMPAAPDOV EVIOU®V GE TOAEG TEPUTTAOCELG.
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3.18. Baculoviruses in biotechnology
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The baculoviruses are perhaps the most studied arthropod-specific viruses mainly due
to their use in biotechnology and pest management. It has been almost 30 years since
the first reports on the expression of recombinant proteins in insect cells using
modified baculovirus vectors. At the time, the new technology stimulated great
interest as it appeared as a promising solution encompassing high levels of expression
—as with the bacterial systems- and post-translational protein processing, comparable
to that in mammalian cells. Although these expectations did not prove completely
realistic, recent advances in the baculovirus-insect cell system greatly improved its
efficacy for recombinant protein production. Furthermore, key modifications enabled
researchers with basic training in molecular biology to use this system in their labs,
without the requirement for specialised knowledge in baculovirus biology or virology.
Finally, wild-type or carefully modified baculoviruses have successfully been used for
the management of insect pests in numerous occasions.
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3.19. Avaivon Kvpiov Zvvictoodv Tov petapforicpod tov Zymomonas mobilis
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’E pyactplo Bioynueiog, Tpuqpa Xnueiog, [Havemomuo loavvivav, 45110,
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Email: * epilalis@eie.gr ,” kolisis@eie.gr

H povtehomoinon petaforikdv diktdmv Ploloyik®v cvotnudtov meptiapfaver v
avOALGoT Kot TV TPOPAEYN TOV KATOVOU®V TOV HETAPOMKOV pODV VIO d1POPETIKES
@uoroykég ovvOnkes. Ta VTOAOYIGTIKA HOVTEAD TOL KLTTOPIKOV HETOPOAICHOV
amoTeAOVV €va amoapoitnto €PYOAElD Yo TOV GYEOWOUO OTPATNYIKOV YEVETIKNG
TPOTOTOINONG, LE OKOTO TNV OVOKOTAVOUT TOV PODV TOV JIKTOOV TPOG TNV TOPAYWYN
eMOLENTOV TEMK®OV TPOIOVT®V LYNANG TpooTfEuevng a&loc. e avty TV gpyocia
napovoidlovpe éva in silico povtédo tov petafolcopon Tov Zymomonas mobilis, éva
avoepOflo Paktnplo pe To SLVOUIKO TNG PLOTEXVOAOYIKNG EQPOPUOYNG TNG TOPAYWOYNG
aBoavoing omd Odpopec mnyéc avOpaxoa. Ot petofoAikés aviOPACGES OV
nepthapPaver to povtédo e&nybnoav amd 1t Piprloypagio, Kabbg Kol amd TIg
oYETIKEG Pacelg yovidlokmv kol petafolMkmv oedopévov. To poviédo emkvpmOnke
pue ™ pébodo e ypoupkng Pertiotonoinong (constrained-based Flux Balance
Analysis) kot avaivOnke tepartépm pe Atdonaon Idwlovodv Tiudv (Singular Value
Decomposition) TOVL JSOVUCUOTIKOD YMOPOV T®V HETAPOAIKAOV podV oTabepng
Kataotaons. Me avtdv Tov 1pomo o Poactkdg HeTafoMoov Tov Paktnpiov avaivdnke
OTIG KUPLEG GLVIGTMOEG TOL, dtvovtag TN SVVATOTNTO EKTIUNONG TOL PLOUICTIKOV
POAOL TV HETAPBOAIK®OV OVTIOPAGEMV.
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3.19. Principal Component Analysis of Zymomonas mobilis metabolism
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45110, loannina, Greece.

Email: *epilalis@eie.gr,**kolisis@eie.gr

Metabolic network modeling of biological systems involves the analysis and
prediction of metabolic flux distributions under diverse physiological conditions. In
silico models of cellular metabolism have proven to be an indispensable tool for the
design of genetic modification strategies, in order to redistribute the flux network
towards desired end-products. In this work we reconstructed the metabolism of
Zymononas mobilis, which is an anaerobic bacterium with a potential
biotechnological application of ethanol production from a range of carbon sources.
The metabolic reactions were extracted from bibliography as well as from the relevant
genomic and metabolic databases. In order to validate the model, we performed
constraint-based Flux Balance Analysis, through application of linear optimization
methods. We further exploited the model by performing principal component
analysis, using Singular Value Decomposition of the steady-state flux space. Hence,
the principal components of the central carbon metabolism were derived and the
regulatory role of each metabolic reaction was assessed by measuring its contribution
to the principal components of the network.
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3.20. Kataokev] reCA 6teléyovg 6to arfavoromapaymyo faxtipro Zymomonas
mobilis CP4
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To aifavoromapoaywyd a-tpoteoPaktipo Zymomonas mobilis CP4 ypnoonoteitan
vy peydang kiipokag mapoaymyr Broafovoing. v epyacio avt KOTOOKEVAGTNKE
otéleyoc tov Z. mobilis CP4, petolhayuévo g mpog to yovidio recA. To recA
evbviveTol Yoo ToV OUOAOYO YEVETIKO OVOGUVILOGUO Kol Yo TV emoywyn tov SOS
OLOTHHOTOG avTamdkplong Tov Paktnpiov ce cvvOnkeg otpec. H kataokevn evog
recA” otehéyovg oto Z. mobilis evéiogépet 1daitepa, 1000 o€ Pfacikd emninedo pHeAETng
NG PUOIOAOYIOG TOV OPYOVIGHOV KO TNG YEVETIKNG TOV, T.Y. otV eEaxpifwon tov
dkTVoV TV Yovidimv mov amaptifovv 0 SOS cHotnua, 660 Kol GE EPAPUOGLEVO
EMIMEDO YPNONG TOL GTEAEYOVG GE KOTEVOVVOELG YEVETIKNG UNYOVIKTG.

To petodhayuévo recA” otélexoc tov Z. mobilis CP4 (CP4 UAL) mapdydnke uéow
OVTIKOTAGTOONG TOL €VOOYEVOVS MECA YoVidiov HE TEYVNTA KOTOUOKELOGUEVO, TOL
eépel EvBeon yovidiov avBekTikdTNTOG 68 YAwpappavikoOin (cat). ['a 1o okomd avto
&yve ko’ apynv evioyvon tov recA péow PCR omd to CP4, xhovomoinomn tov
poiovtog oto popéa PCRII (mhaouidio pMT211) kau in vitro évBeon tov yovidiov cat
evtog avtov (mAacuioo pMT250). To cat elye mponyovuévmg evioyvbel and eopéa
PBR325 kou kAwvomombei evtdg petabetic katackevng (ovotnua EZ:: TN Epicentre,
mAacpidlo pMT218). H évBeon tov cat evtog tov recA oto pMT250 Bpébnie va givan
157 Bdoeg amd v k®oK &vapén tov yovidiov. AmO TNV TEAELTOIO KOTOOKELN
amopovmdnke TUNUO OV £PEPE TO peyolOTEPO HEPOC TOL recA::cat ko to omoio
KAovorombnke evtog cvlevktikd mapoakivovpevov gopéa (PVKL; pBluescript-oriTp).
H tehkn xatackev| (mhacpido pGS7), siodydnke pe emtvyio oe Z. mobilis CP4
péom emPonbovdpevng ovlevéng kot pécom miextpodidtacns. MetaoynuoTicuéva
oteAéYn ovOekTIKE ot YAOPOAUEOVIKOAN, eAéyyOnkav ywo gvacOncia oe UV
axtvofolia, eved avtd mov gpedvicav ™ peyahdtepr, peietnOnkav mepartépw. H
aVTIKATACTOOT TOV €vO0yevoyg recA pe to recA::cat emPePorbbnke péco PCR ko
vPpoudv katd Southern, evd edvnke va £xet Aafel xdpa pHEcw SUTAOD ETLYIOGUOD
(allele exchange). To otéleyoc mov eméybnke g tpdtumo CP4 recA’, to CP4 UAL,
eppaviCer e€apetikn evaicnoia o emidpaocn UV axtivofoiriog mg petaAroEoydvou
TaPAyovTa, Kol am®AELD Bocuotrag pe dapopd €1 Taelg peyéboug yua xpovoug
axtivofoinong 10 - 15 sec, oe oyéon pe 10 Quowd tomo. Ileportépm peiétn g
otafepdTNTOG KOU TOV WIOTHTOV oVTOD TOL GTEAEYOVG MG TPOG TOV OHOAOYO
avacvvovacud eivar og eEEMEN.
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3.20. Construction of a recA’ strain of the ethanol

producing Zymomonas mobilis CP4
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The ethanol producing o-proteobacterium Zymomonas mobilis CP4 is involved in
large scale bioethanol production. In this work, a recA” mutant of Z. mobilis CP4 was
constructed. The recA gene governs homologous DNA recombination and induction
of the SOS response. A recA” mutant of Z. mobilis is of outmost interest, as it will
foster physiological and genetic studies in the organism such as the elucidation of the
SOS regulon and also offer an important tool towards genetic engineering ends.

The Z. mobilis CP4 recA’ strain (CP4 UA1) was constructed via allele exchange of the
native gene with that of a copy bearing a chloramphenicol resistance cassette (cat)
insertion.

Towards this, the recA gene was PCR-amplified from CP4, cloned into vector pCRII
(plasmid pMT211) and used as substrate for transposon-mediated insertion of the cat
gene. To carry out this, the cat gene was PCR-amplified from vector pBR325, cloned
into vector pMOD™ (EZ::TN, Epicentre, plasmid pMT218) and the resulting cat-1S
repeat cassette was allowed to transpose in vitro into pMT211. A pMT211 derivative
bearing an appropriate cat insertion into the recA gene was isolated and found to
harbour the insertion 157 bp from the recA translational start (plasmid pMT250). A
fragment from pMT250, bearing the largest part of recA::cat was cloned into the
mobilizable vector pVK1 (pBluescript-oriTp) and was successfully introduced into Z.
mobilis CP4 via TraP-mediated conjugation, as also via electroporation.
Chloramphenicol resistant transformants were isolated and those exhibiting major
susceptibility to UV irradiation were examined further. Allele exchange of the native
gene with that bearing the cat cassette was confirmed via PCR and Southern
hybridizations for several derivatives. Of these, the chosen prototypical recA” CP4
derivative, strain CP4 UA1, exhibits six orders of magnitude viability drop compared
to that of the wild type, under UV exposure for 10-15 sec. Its genetic stability and
performance in homologous recombination assays is currently under further
examination.
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3.21. Kataokev] amA®v BoKTnplok@v froaicOnmipov avlpamvey oppovay mov
Bacilovtan o€ TEYVNTA 0ALooTEPIKA EVivpa

Ykpétog I'K.* & D.W. Wood
Tuquo Xnuikov Mnyavikov, Princeton University, Princeton NJ,, HITA

*Tapovoa dievbvvon: Ivotitovto Bioroywkdv Epsuvov kot Bloteyvoroyiag, EBviko
‘Topvpa Epevvav.

E-mail: gskretas@che.utexas.edu

Ot opnvikoi oppovikoi Vodoyels amoTELODV €vay OO TOLC UEYOAVTEPOVLS TPWOTEIVIKODS
GTOYOVLG Y10, TNV AVOKGALYM VEOV QupUaKV, KaOdc 1 Aettovpyio Tovg €yl cuvoebel e Eva
m0og coPapmdv acbeveidv, petald TtV omoimv Kot oplouévec MopeEg Kapkivov. O
EVIOTIOUOC VEDV YNUIKOV EVOGEDV ue v kavotnta va pvbuifovv ™ Asrtovpyio TV
VTOJ0YEMV OVTOV UTOPEL Voo 00MYNoEL OTNV aVATTLEN OTOTEAECUOTIKOV Ogpumeldv yio
ocofapéc mabnoeic. Ot in Vivo BroaicOnthipeg pe v kavotnta vo, eviomifovy v mpdcdeon
GUVOPUOTMDY OTOTEAOVV EPYOAEID. TTOV WITOPOVV VO, ETLTOYVLVOLY GTUOVTIKG TOV EVIOTIGHO
BlodpacTIK@OY EVDGE®V, GLVEIGPEPOVTOG £TOL oMV Toxgio, kot @Onvhy avakdAvyn véwmv
eoapudkev. Xty moapodoo epyacio avamtioue éva véo PloalcOntipa opLoveOY TUPNVIKGOY
vrodoyémv oe Paktnplakd kodttapa Escherichia coli xotaokevdloviog pioa TpoTEIVIKD
yipapo mov amoteleital amd Tov avOp®OTIVO VTOS0YEN TOV 01GTPOYOVMV Kol TO UETAPOAIKO
évlupo ovvBetdon tov Bopdarovg (thymidylate synthase, TS). Exepaon tng yipopag avtig
o€ Paxmplokd KOTTOPO OVETOPKN o€ TS, &iye MG amoTéAEGHO TV EULPAVION QUIVOTLUTTOV
avAmTuENG oV €£0PTMVTOL OO TV TAPOVGIN OLGTPOYOVOL GTO LVTOGTPMOMUO. XTI GLVEXEL,
OVTIKOTAGTAOT] TOV DITOS0YEN TV OIGTPOYOVMV TNG TPMOTEIVIKNG YILALPOS LE TOV 0vOpOTIVO
VodoY€a TG OPUOVNG TOL BvPoedovg eiye ™G amotéleouo TV euedvion Buvpoppovo-
eEAPTAOUEVOD  KVTTOPIKOD TOAAUTANGIOAGHOD 7OV O&V  OVTOMOKPVOTAY GTNV  TOPOLGI0
owotpoyovav. O PuoaicOnmpog avtdg ot ouvvéreln ektédnke oe pio  PifAatodnikm
OLGTPOYOVIKAOV KOl BUPOPULOVIKOV avOAOY®mV Kol Tapoatnpnonke 0Tt To enimeda KuTTaptKon
TOAAMUTAOGLOG 0D TOPoVCIElovy TOAD KOAN CULGYETION UE TN OLYYEVELNL TPOGOECNG GTOV
avtictoo oppovikd vrodoyéa. Katd a&loonueinto tpoémo, o anidc avtdc ProocOntipag
emdevVeL TNV duvatdnta vo Eeyopilel HETOED TNG QYOVIGTIKNG KOl TNG OVTIOY®OVIGTIKNG
dpdong, kaBdg cLVOLOGLOL OIGTPOYOVIKAOV AYOVICT®OV &glyav mpocbetikn emidpacn oTov
KUTTAPIKO TOALATANGLOGLLO, EVM Ol OVTIOIGTPOYOVIKES EVAOGELS Ppéfnkay vo KatacTtéAlovy
™ SpaoT TOV OPUOVIKAV ayoVIeT®V. EmmAéov, 1 IKOvOTNTO TOLV GUGTLLATOS VO GUVEIGPEPEL
OTNV OVOKAALYT VEDV OIGTPOYOVIKMOV OVOAGY®V EMKLPOONKE HE TN GAPOOT LG
BPA0ONKNG MKPOV YNUIKOV EVOGEDV, 1] 0moio 0d1YNoE GTOV EVTOMIGUO 6V0 SOMKE VE®V
pLOOTOY  TOL  VTOJOYER TV OWGTPOYOVAOV Kol oTNV  emakpiPn 7wpoPreyn  Tov
OYOVIGTIKOL/OVTOYMVIGTIKOD YOPOKTHPA PLOYapaKTipO TOV EVOCEDV OVTMOV GE ovOpOTIVOL
kotrapo. H wavémta tov gv Adyo BroosOntipa va avayvopilel tnv tpdcdecT GuVAPLOTOV
KaOAdC Kol TO QUPUOKOAOYIKO YOPOKTPO OUTMOV TPOKLNTEL e&auTiog TNG OAAOGTEPIKNG
emKowvoviog HETOED TOV TPOTEIVIKOV TEPLOYDOV TOVL ONOTEAOLV TN yitopo, Omov
OLPOPETIKES OOUIKES AAAAYEG TTOL ETAYOVTOL GTOV OPUOVIKO DTTOS0YEN KOTA TNV TPOGOEDT
TOLU GULVOPUOTH EMKOWVOVOOVIOL KATAAANAQ OTNV KOTOAVLTIKY TEPLoyr] Tov &vidpov Kot
petafdAiovv TV KOTOAVTIKN TOL dpdon. To ev Adym yuonpikd évivpo amotelel Eva amd ta
TPOTA TAPOOEIYHOTA TEYVNTOV EVIOUOV HE TNV KOVOTNTO Vo 01oOAvVOVTOL SlopOpPETIKEG
SLHOPPMOEL; €vOG VTOdOYED Kol €iTe VO EVEPYOMOLOLVTAL, EITE VO OTEVEPYOTOLOLVTOL
avéioya pe T eHON TOL TPOCIESEUEVOD TPOSapUoTh. To meptypapév cOGTNUN OTOTELEL pia
TOAD OTAT KOl EAKVOTIKN] TEXVIKY YW TO YPNYOPO EVIOMIGUO EVACEMV HE €V OLVALEL
BepamenTiKéc 110N TEC.
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3.21. Construction of simple bacterial hormone-sensing systems based on
engineered allosteric enzymes
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* Present address: Institute for Biological Research and Biotechnology, National
Hellenic Research Foundation, Athens, Greece. E-mail: gskretas@che.utexas.edu

The nuclear hormone receptors comprise one of the largest classes of protein targets
for drug discovery, as their function has been linked to a variety of serious diseases,
including several forms of cancer. Identifying novel compounds with the ability to
modulate the function of these targets could lead to the development of effective
therapeutics. In vivo sensors of ligand binding have emerged as tools that can greatly
accelerate the lead identification process, allowing new drugs to be discovered more
rapidly and cheaply. In this work, a novel sensor of nuclear hormone binding has been
developed in Escherichia coli by constructing a fusion of the ligand-binding domain
of the human estrogen receptor with a thymidylate synthase enzyme (TS). Expression
of this fusion protein in TS-deficient bacterial cells resulted in growth phenotypes that
were dependent on the presence of estrogen. Subsequent replacement of the estrogen
receptor with the ligand-binding domain of the human thyroid hormone receptor led
to specific thyroid hormone-enhanced growth that was insensitive to estrogen. This
biosensor was then challenged with a library of estrogen and thyroid hormone
analogues, and it was observed that levels of cell growth correlate well with ligand-
binding affinity. Remarkably, this simple biosensor was able to discriminate between
agonistic and antagonistic activities, as combinations of estrogen agonists had an
additive impact on cell growth, whereas known estrogen antagonists were found to
neutralize agonist effects. Furthermore, the ability of this system to assist the
discovery of new estrogen-mimicking compounds was validated by screening a small
compound library, which led to the identification of two structurally novel estrogen
receptor modulators and the accurate prediction of their agonistic/antagonistic
biocharacter in human cells. The ability of our sensor to detect ligand binding and
recognize pharmacologically critical properties arises from allosteric communication
between the artificially combined protein domains, where different ligand-induced
conformational changes in the receptor are transmitted to the catalytic domain and
translated to distinct levels of enzymic efficiency. This is one of the first examples of
an engineered enzyme with the ability to sense multiple receptor conformations and to
be either activated or inactivated depending on the nature of the bound effector
molecule. Our system constitutes a technique for facile selection of lead compounds
with potential medical application.
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To ypduo eivon €va HETOAAMKO oTOTYEID TOL TOPOVGLALEL LEYAAO EVPOC EPAPLOYDV
o€ MOALEC Prounyovikég dpactnprottec. To Cr(VI) elvar gvdidAvto, vynid Tto&ko,
Kapkvoyovo kat petoaAraéyovo eved to Cr(IIl) ilnuatomoteiton, ivor adidAvto Ko
Mydtepo to&kd otovg opyavicpovs. Ot cupPatikég pébodot enesepyaciag tov Cr(VI)
elval Kupimg PUOTKOYNIKEG TOV TAPOVGIALOVY, MGTOGO, CNUONVTIKG LEOVEKTILLOTOL
o€ oLYKPoN HE TOVG Proroyikovg tpomovg emefepyaciog TV AVUATOV OTMG
mopaymyn To&lkng Adomng 1 GAA®V  OELTEPELOVTIOV TPOIOVI®MV TOV  OTALTOVV
enefepyacio. Xty mopovoo  HEAETN,  TPAYHATOTOWONKOV — TEPAUOTO  GE
avVTIOPOCTNPES OlaAEimovTog €pyov, gufolacuévav pe Propnyovikny Adonn and v
EAMnvicn Blopmyoavikn Agpomopia, ypnOYLOTOIOVIOS MG VTOSTPOUN 0EIKO VATPLO
kol Chyapn. o ovykekpyéva, peietOnke: (o) N KavOTNTA TOV OVTIOPACTP®V
avtov va avayovy to Cr(VI) og Cr(III) ot (B) n pikpoProkn tovg cuoToo.

Meiwon tov e€acbevolg ypopiov mapampndnke TOGO GTOVE AVIIOPACTIPES
dwAeimovtog épyov pe Cayxapn (S) 6co ko pe o&kd vatpio (SA). Tlepduota yo
dapopec apywkéc ovykevipooelg Cr(VI) ko Bropdlag €dei&av ot emtuyydvovial
peyaAvtepor  puvBuoi oamopdkpovong Cr(VI) ko mopayoyng Popdloc otovg
avTpactipeg S oe oyxéon pe toug SA. XvykeKpylévo, Topotnpnonke péxpt Ko
dmAactlacpog tov pvbpov amopdkpvvong Cr(VI) (amd 0,057 oe 0,113 mg (Cr(VI)/
mg Bropdlag nuépa) kabmg kot avénon xatd 9.5 opéc g mapaywyns Proudlog
(amd 302 oe 2835 mg/l) yua apyikég ovykevipwoelg Cr(VI) ko Boudlog 13.4 ko 170
mg/l avtictouya.

H picpoProxn avdivon £0€1Ee 0TL 6TOVE avTIOPASTHPES SA eMKpATOVLY PaKTipla, LE
Kupiapyxo otéhexoc to Alcaligenes faecalis subsp. faecalis. Xtovc avtidpaoctipeg S
EYOVUE EMKPATNON UVKNTOV pe dVO Kupiopya ctedéyn, ta Trichoderma viride ko
Pichia jadinii.

H mapovoo pedétn avédeilée ot (a) to Paxtnplakd otéheyog A. faecalis subsp.
parafaecalis nailer onuavtikd poro oty amopdkpvven tov Cr(VI), (B) N ahioyn tov
VTOGTPMOUATOG 0ONYEl TNV TANPN Kuplapyio TOV HUKNTOV EVaVTL TOV BakTnpiov Kot
(Y) M WKt KoAMEPYEW TOV HLUKNTOV amopokpOvel 10 e£acBevég ypdUo mo
OO TEAEGLOTIKGL.
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3.22. Biological removal of hexavalent chromium Cr(V1) by bacterial and fungal
mixed cultures.
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Chromium is a metal element that presents a big breadth of applications in a lot of
industrial activities. Cr(V1) is soluble, highly toxic, carcinogenic and mutagen while
Cr(111) is precipitated, insoluble and less toxic in the organisms. The conventional
treatment methods of Cr(VI) are mainly physicochemical. They however present
important disadvantages, such as the production of toxic sludge or other secondary
products that require treatment compared with biological methods used in treating
waste products. In the present study, experiments in batch reactors were carried out by
inoculating industrial sludge from the Hellenic Aerospace Industry S.A. and by using
sodium acetate (SA) and sugar (S) as substrate. These experiments revealed (a) their
ability to reduce Cr (V1) to Cr (111) and (b) their microbial constitution.

The reduction of hexavalent chromium was observed in both batch reactors with sugar
(S) and acetic sodium (SA). Experiments with various initial concentrations of Cr(\V1)
and biomass showed that higher Cr(VI) removal rates and biomass production were
achieved in (S) reactors compared to the SA. In particular, a doubling of Cr(VI)
removal rate was observed (from 0,057 to 0,113 mg Cr(VI1)/mg biomass day) as well
as an increase of a 9.5-fold of biomass production (from 302 to 2835 mg / I) for
initial Cr(VI) and biomass concentrations 13.4 and 170 mg/l respectively.

Microbial analysis revealed that bacteria prevail in SA reactors with the dominant
strain (89% of clones) related to Alcaligenes faecalis subsp. faecalis. In (S) reactors,
a predominance of fungi was observed with two dominant strains related to strains of
Trichoderma viride and Pichia jadini. This study revealed that: (a) the bacterial strain
that is related with A. faecalis subsp. parafaecalis has an important role in the
removal of Cr (VI), (b) the substrate change leads to the complete dominance of
mushrooms against the bacteria and (c) the mixed culture of mushrooms fungi can
remove hexavalent chromium more effectively.
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3.23. Meghéteg Bropetatponig Aryvivokottapivovyov Yrorsippdtov cg Edmopa
Koaprosopata ko Avatpopogappokevtikd lpoidvra Mavitapiov

Ovanmovong A.N. & I1. A. Awpavtomrovrov

EbBviko Topupa Aypotikng 'Epevvac, LTE.M.K., Epyactipio Edddpumv kot
Ddapuakevtikov Mukntov, Anpoxpatiog 61, 135 61 Ay. Avapyvpot, ABnva, EAAGSa.
Tnk: 2102611012

E-mail: iamc@ath.forthnet.gr

H mapaymyn pavitapiov eivor g erikepons Proteyvoroyikn dadikacio oty omoio
epapuoletar n pukpofrokn texvoroyia yioo TNV PLOUETATPOT AlYVIVOKLTTOPIVOUY®V
VTOAEWUATOV GE TPOTOVTO VYNANG OATPOPIKNG 1)/KOL PUPUAKEVTIKNG a&iog (€0MOaL
povitaplo, HeTafoAite kot OTpoPopuraKkevTikd okevdopata). To Epyaotipilo
Edodowav kot Gappoakevtikov Muvkntov tov E®IATE, ta tekevtaio xpdvia, ota
TAQICI0L  EPEVVNTIKOV TPOYPOUUATOV, OCYOAEital evtatikd pe v aglomoinon
aypolounyaviKdv VTOAEIUPATOV HECH TNG KOAAEPYEWNG LOVITOPIDV Y10 TOPOYWYN
mpoidovtv vyning mpootiBéuevne aloc. Xvykexkpluéva, TO EPELVNTIKG TEdIN
nepthapPavovv: (o) Meléteg mov apopodv ot Pro-petatpeyipndtro (Proroykn
OmOO0TIKOTNTA) TOV JPOP®V VIOAEUUATOV-VTOGTPOUATOV GE KOPTOPOPIES TMV
OTLOVTIKOV £6MIUMV-PUPUOKEVTIKMDV LOVITOPIOV TOV OVAKOLV oTo, YéEvr Agaricus,
Pleurotus and Lentinula, () Tn mAoTiK) KOAMEPYEWD VE®V Y10 TN YOPO UG EBDV
navitapiov (avikovv ota yévn Agrocybe, Volvariella, Ganoderma) pe otoyo v
EI0AYMYN TOLG OTNV EUTOPIKN KAAMEPYELD TNG YOPAG Hag, (Y) Meréteg mapaymyng
poknAokng Popdloc kot ypiopov petafoitdv (évivpa, moAlvcokyopiteg) o€
Cupmoelg otepeds KOTAGTUONG YEMPYIKMOV VTOAEIUUATOV OO TOLG TPOAVAPEPOEVTES
HOKPOUVKNTES, KOt (3) Algpedvnon TV BEPATEVTIKOV SPACEDV TV PUPUUKEVTIKOV
HOVITOPIOV KOl TOV BlodpacTiKOV TOVG GLOTATIKOV UE EUPAoT) 6ToV PBacidtopdknta
Lentinula edodes.
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3.23. Studies On Lignocellulosic Residues Biotransformation to Edible Fruit
Bodies and Nutraceutical Mushroom Products

Philippoussis A.N. & P.A. Diamantopoulou

National Agricultural Research Foundation, I.A.M.C., Laboratory of Edible and
Medicinal Fungi, 61 Democratias St., 135 61 Ag. Anargyri, Athens, Greece. Tel:
2102611012

E-mail: iamc@ath.forthnet.gr)

Mushroom cultivation is a prominent biotechnological process in which microbial
technology is applied for the bio-transformation of lignocellulosic residues into
products of high nutritional or/and medicinal value (edible mushrooms, metabolites
and nutraceutical products). The last decade, the laboratory of Edible and Medicinal
Fungi of NAGREF, in the frame of research projects, does intensive research on the
valorisation of agro-industrial residues through mushroom cultivation for the
production of added-value products. More specific, research fields include: a) Studies
that concern the bio-transformation (biological efficiency) of various residues-
substrates into fruit-bodies of important edible and medicinal mushrooms that belong
to the species Agaricus, Pleurotus and Lentinula, b) The pilot-scale cultivation of new
for Greece mushroom species (genera Agrocybe, Volvariella and Ganoderma) aiming
at their introduction in the commercial cultivation of our country, c) Studies in the
production of mycelial biomass and valuable metabolites (enzymes, polysaccharides)
during solid-state fermentation of agricultural residues from the above mentioned
fungi, and d) Experimentation on curing actions of medicinal mushrooms and their
bio-active ingredients, with emphasis on Lentinula edodes.
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