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SLaboratory oBiotechnology and Environmental Microbiology, Department of Environmental Sciences, University of Thessaly

Dicyandiamide (DCD) and nitrapyrin (NP) are
established nitrification inhibitors (NIs) used in
agricultural settings. Recentlyhe fruit preservative
ethoxyquin was proposed as a novel NI, acting through
its oxidation derivative quinone imine (Ql). Still the
specific activity of these Nls on the different ammaonia
oxidizing microbes (AOM), and mostly their-ffget
effects of @ other soil microbiota components
remains unknown. We determined the impact of DCD,
NP and QI applied at two doses (low: recommended
for agronomic use; high: multiple times higher), on the
function, diversity, and dynamics of target (AOM),
functionally asociated (nitriteoxidizing bacteria
(NOB)), and offarget prokaryotic and fungal microbial
communities in two loamy soils mainly differing in pH
(acidic vs. alkaline).

This was achieved via monitoring inorganig@adols,
potential nitrification (PN) ras, amoA gene and
transcripts abundance, the abundance of other

QI was equally efficient to DCD and less efficient than
NP in inhibiting nitrification in the acidic soil, while in
the alkaline soil QI was less efficient than DCD and NP.
This was attributed to the higher acity of QI towards
AOA prevailing in the acidic soil, as inferred frofCR
and RTg-PCR measurements, unlike AOB whose
abundance and transcriptional activity was less
affected by both QI dose rates. Amplicon sequencing
revealed a significant and uniforgffect of all NIs on
the AOB community in both soils, unlike AOA which
were less responsive. Beyond on target effects, we
observed a dosélependent effect of the NIs on the
dynamics of NOB in the alkaline soil, with Nitrobacter
being more sensitive thanitkospira.

QI was the only NI that induced significant changes in
the composition of the bacterial and fungal
communities that might imply for broader effects on
soil ecosystem functioning. Our findings lay the ground

phylogenetic marker genes (nxrB,16S rRNA, 18S rRNA) for a comprehensive assessment of the effects of Nlis
and amplicon sequencing of amoA, 16S rRNA and ITS. on the soil microbial community, beyond the current
DCD was more persistent than NP and QI and showed focus on target AOM.

a dosedependent dissipation pattern Wi higher
persistence in the alkaline soil.
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tAgrobiotechnology Department, Agricultural Research Institute,

2Laboratory of Plant Breeding, Wageningen University,

SPlant Improvement Department, Agricultural Research Institévironmental Microbiology and Biotechnology Center,

Agricultural Reseah Institute

Rhizospherassociated bacteria (RAB) play an integral
role to plant growth due to microbial processes, such
as carbon and nitrogen fixation, potassium and
phosphorus mineralization, and iron solubilization that
enable nutfent availability to the plant. The RAB
community seems to be influenced by plant root
exudates that signal chemotaxis specific for the
microberoot association as demonstrated for plants
of the legume family (Fabaceae) and nitrogeing
bacteria. Theefore, specific microb@lant symbioses
seem to be linked to specific plant types and growth
requirements.

Alfalfa, a perennial, herbaceous legume, is of great
economic significance as it provides excellent quality
livestock feed, thus supporting the proction of our
primary food protein source. Understanding RAB
communities and microbial function specializations in
alfalfa roots is therefore beneficial for better crop
maintenance and yield increase.

In order to study RAB communities that might
WELISOR AT € FILEFE
specific highyield genetic lines (Medicago cultivars),
we investigated the microbial communities (16S rRNA
gene) associated with the rhizosphere of four field

NE23G |

grown lines. These lines were selected out of altot

17 different lines based on average forage yield from a
total of 35 plants per line. Rhizosphere soil samples
were acquired from selected individual plants of the
two highest and two lowest yielding lines in two ways
in order to account for samplinigiases; (a) a spatially
random selection of six plants per row for each line
and (b) a selection of the four first and four last plants
per row for each line. Soil samples from proximal
uncultivated areas (bulk soil) were also acquired.
Extracted soil NA was amplified with Archaeand
Bacteria specific primers and analyzed with
Denaturing Gradient Gel Electrophoresis (DGGE) in
order to compare phylogenetic diversity, and identify
the main microbial populations present in the bulk and
rhizosphere envonments. In addition, a more
comprehensive phylogenetic analysis of the bacterial
communities was performed using Next Generation
Sequencing in order to identify dominant bacterial
taxa and estimate useful ecological indices such as

arighheds\ and fada yodsity FaydRrelative Biindadae

within each sample (alphdiversity) but also between
rhizosphere and bulk samples and between line
genotypes (betaliversity).

Keywords: Alfalfa, crops, roassociated, DGGE, MiSeq, 16SrR



OP_03

INVESTIGATING THE BACTERIAL . COMMUNITIES IBLDMESROUND COMPARTMENTS OF POTATO

PLANTS
Voulgari G, SchmalenbergerA

Conferenceof
MIKROBIOKOSMOS

1Department of Biological Sciences, Facultg@énce and Engineering, University of Limerick

Bacterial communities of the potato (Solanum
tuberosum) rhizosphere have been studied in detail as
part of the aim to improve plant productivity.
However, less is known about the tuberospédsoil
attached to the tuber surface) bacteria and how they
compare to the structure of the rhizosphere and bulk
soil. In the present study, we conducted bacterial
community analysis of the tuberosphere, rhizosphere
and bulk soil, of two potato varietieas Y S NN & t
Rooster) grown in two fields with different
physicochemical characteristics. Following soil DNA
extraction, the 16S rDNA libraries were sequenced on
a lllumina platform. The diversity (Shannon index) and
richness (Chaol) were similar betsve the three
compartments of both varieties, indicating that alpha
diversity was not affected by the soil compartment.

Nonmetric Multidimensional Scaling (NMDS) analysis
demonstrated that in both varieties the bacterial
communities in the bulk soil anduberosphere
clustered together and they were different from the
communities in the rhizosphere. These results were
largely confirmed by ANOSIM testing. Furthermore,
relative  abundance analysis revealed that

Proteobacteria, Firmicutes, Actinobacteriota and
Acidobacteriota were the most abundant phyla and
presented differences in the three soil compartments
of both varieties.

Soil compartments had also a significant effect on
arylsulfatase activity that was highest in the
rhizosphere in both varieties. leiWise, the abundance
Aof §ulfohayé Ritilizing bacteria was also highest in the
rhizosphere which was significant for Rooster.

The results of this study show that different
mechanisms are involved in the selection and patterns
of assembly of bacterial commities in the
rhizosphere and tuberosphere, putatively due to a lack
of exudates stemming from the potato that is in
contrast fueling the rhizosphere community.

This trend was confirmed when a functional
comparison of the bacterial comunities i. e. sulfur
cycling was assessed, highlighting the importance of
the unique rhizosphere habitat with its bacteria
putatively involved in plant sulfur supply.

Acknowledgements: This study is part of the PotatoMETAbiome project funded by Sus@xap E& ke Department of
Agriculture, Food and the Marine (DAFM) in Ireland.
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The need for alternative strategies of crop
improvement is intensifying, due to global population
increase, the subsequent required increase in yields of
food crops to reach demand, climate change, #mal
deterioration of agricultural soils due to extensive use
and increased salinity.

Jhe close relationship with microorganisms is a plant
mechanism to tolerate various stresses and facilitate
their growth and development. Endophytes are non
pathogenic mniroorganisms that live within plant
tissues for a part or for the duration of their life cycles.
Endophytes have been shown to boost the immune
system of host plant, and to protect their hosts from
drought, low temperature, and salinity.

The Microbiology& Plant Biotechnology Lab at IMBB
FORTH and UoC, has embarked the study of root
endophytic bacteria from olive trees and from a
variety of halophytic plants, using a combination of
culture-dependent methodologies and metagenomic
methods of the entirety ofthe root endophytic
microbiome.

To better understand the root endophytic
microbiome, we have collected root samples from
olive trees in Crete. Apart from cultivating and
studying 252 endophytic bacterial isolates, we have
performed a metagenomic analysief the root

endophytic community using 16S rRNA gene from
multiple samples from single trees, across three
seasons and from five agricultural fields .
Furthermore, to capture endophytic microbes with
potential use in agriculture, we studied the culturable
endophytic bacteria of crop wild relative halophytes.
The potential of our isolates to improve crop
adaptations to various stresses was investigated, using
both invitro and inplanta approaches. In total, 115
endophytic isolates were identified. Endopluoyti
isolates were identified by their 16S rRNA gene
sequence and evaluated for their ability to: grow in
vitro in high levels of NaCl; inhibit the growth of three
economically important phytopathogens and the
human pathogen Aspergillus fumigatus.

Moreover, they were evaluated for their capacity to
provide salt tolerance and promote host plant growth
effect inplanta. Moreover, genomes of selected
isolates were sequenced, and representatives of three
novel species were identifiedtwo Pseudomonas
species and one Arthrobacter. Our studies provide
proof-of-O2 Yy OS LJG G KI
Ay20dzZ Fyhasze
tolerance in crops.
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THE MULTIPLE EFFECTS OF THE BIOCONTROL AGENT PSEUDOMONAS PUTIDA Z13 ' AGAINST

CINEREA IN-TOMATO FRUITS

Ampntelnour 1, Poulaki E Tjamos 5
tAgricultural University Of Athens

Grey mold, caused by Botrytis cinerea, is an important
postharvest disease on fregsharket tomatoes.
Although fungicide treatment has been one of the
main methods for controlling gray mold, there is
increasing international concern over the heavy use of
fungicides on crops because of the possible harmful
effects on human health and the emergence of
pathogen resistance to fungicides. Therefore, there is
a need to develop alternative disease control
methods, such as the use of plant beneficial
microorganisms.

The Pseudomonas genus encompasses various species
with biocontrol activity against various plant
pathogens. Recently, we reported the isolation and
identification of strain Pseudomonas putida Z13, a
potent biocontrol agent against Verticillium dahliae.
Pseidomonas putida is a bacterium commonly used in
environmental studies because it is able to degrade
many aromatic compounds. It degrades cellulose and
chitin, and also produces a large number of different
antibiotics.

The aim of the present study was twaduate the
biocontrol activity of strain Z13 against Botrytis
cinerea in tomato fruits. The application of Z13 in
tomato fruits reduced disease severity and incidence
by 50% compared to controls.

This plant protective activity can be attributed to
antibiotic production, since Z13 reduced the growth of
B. cinerea in vitro and also to the priming of the plant
defense responses. The qPCR analysis revealed that
expression of the defense associated genes PR1 and
WRKY70 was upregulated in the Z13 treateddrthis
upregulation was most prominent upon B. cinerea
infection.

Therefore, Z13 may constitute a biocontrol agent

targeting multiple pathogens in different plant species,

as it has been shown in our experiments against V.
dahliae ad B. cinerea in eggplants and tomato fruits,

respectively.
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Grapevine trunk diseases (GTDs) is a disease complex cultivar/viticultural zone dependent pattern. Random

caused by wood pathogenic fungi belonging to
Phaeomoniella, Phaeoacremonium, Fomitiporia,
Eutypa and Botryosphaeriaceae. GTDs appear mostly
in maure vines causing central, black necrosis and/or
white rot leading to vine stunting and annual economic

losses of 1.132 million euros. Even though GTDs have

been studied and described over a century we still lack
a good understanding of the fungi involyetheir
interactions and the factors controlling their
assemblage. We determined the fungal and bacterial
microbiome in wood tissues of asymptomatic and
symptomatic vines of three main Greek cultivars
(Agiorgitiko, Xinomavro, Vidiano), each cultivated in

geographically distinct viticultural zones, using
amplicon sequencing. Our analysis identified
cultivar/biogeography (lumped factor) as the

strongest determinant of the wood fungal microbiome
(p<0.001, 22.7%), while GTD symptomatic condition
showed a weakerbut significant effect (p<0.001,
3.5%), being prominent only in Xinomavro. Several
fungal ASVs reported as Ga@Bsociated pathogens
like Kalmusia variispora, Fomitiporia  spp.,
Neosetophoma spp., and Phaemoniella
chlamydospor (most dominant in our studyyvere
positively correlated with symptomatic vines in a

Forest analysis pointed to P. chlamydodporK.
variispora, A. alternata and Cladosporium sp., as highly
accurate predictors of symptomatic vines¥%Oerror
rate). The wood bacterial microbiome showed similar
patterns, with biogeography/cultivar being the main
determinant (p<0.001, 25.5%), followed by the GTD
status of vines (p<0.001, 5.2%). Differential abundance
analysis revealed a universal positiedrrelation
(p<0.001) of Bacillus and Streptomyces ASVs with
asymptomatic vines, and network analysis identified a
significant negative coccurrence network between
these Dbacterial genera and Phaemoniella,
Phaeoacrominum, Seimatosporium suggesting atplan
beneficial interaction between Bacillus/Streptomyces
and GTD pathogens. We provide first evidence that
GTDs favor the assembly of a wood fungal microbiome
and a pathobiome whose composition shows cultivar
and/or biogeographydependent patterns. Specific
members of this fungal wood microbiome could be
used as a proxy to distinguish between healthy and
diseased vines. Potential interactions between the
bacterial and fungal wood microbiome in GfrBe
vines would be further pursued in the quest for
discoveryof novel biocontrol agents.

Acknowledgments: This work was supported by (i) Greek national funds through the Public Investments Program of the ceetaeic fSe
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Awergillus  bunch rot, caused by several
mycotoxigenic species of Black Aspergilli section Nigri
is one of the most severe pras well as posharvest
diseases of grapevines, while contaminated grape
products and derivatives with Aspergillus mycotoxins
may have an important impact on consumers health.
During a 2year survey (201:2019), the impact of
conventional and organic farming systems on Black
Aspergilli population structure in Greek vineyards was
thoroughly investigated. In total, 300 isolates of
Aspeagillus spp. were selected and identified by
amplicon sequencing. Four different Aspergillus
section Nigri species (A. tubingensis, A. uvarum, A.
carbonarius and A. niger) were identified as the casual
agents of the disease in the sampled vineyards. A.
uvarum and A. tubingensis were identified as the
dominant species in the 2018 and 2019 samplings,
respectively.

During both sampling years, higher frequencies of A.

tubingensis and A. uvarum were found in the organic
and conventional vineyards, respectiyel

a¢KAaA
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In vitro production of ochratoxin A and fumonisin B2,
B3 and B4 was evaluated in two selective media. The
analysis revealed a low frequency of mycotoxigenic
isolates, mainly originated from conventional
vineyards. Additionally, A. carbonarious wasiiféed

as the main OTA producer, whereas A. niger was the
leading producer of FB2, FB4, and FB6. In total, 74
organically and conventionally produced wines were
analyzed using a new Quadrupole Tiofd-light Mass
Spectrometry (QTOF M@S) analytical methd
developed to detect and quantify various mycotoxins
(OTA, FB1, FB2 FB3, AOH, AME, and CIT) using a
modified QUEChERS extraction protocol.

Interestingly, a low frequency of mycotoxin
contaminated wines was detected. However,
fumonisins were identified as the main mycotoxins in
Greek wines compared to OTA which was found in only
one sample. This is the first study deciphering the
impact of conventional and organic farming systems
on Aspergillus section Nigri species in Greek vineyards,
suggesting that cropping system may affect the
species composition within the vineyard.
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systems: Exploring the population structure of Black Aspergilli species in relation to grape berries microbiome and $nycatéxig NR & 1 ¢ ¢
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CHARACTERISING AN EFFECTOR FROM THE FUNGAL PATHOGEN OF WHEAT,ZYMOSEPTORIA T
Mastrodimos N+, Karki &, Pilo P2 Feechan &

1School of Agriculture and Food Science, University College Dublin,
2Earth Institute, University College Dublin

Septoria triticiblotch (STB) is a severe wheat disease found to interact with a wheat ulbuitin ligase which
caused by the filamentous ascomycete Zymoseptoria plays a role in defense against STB (Karki et al., 2021).
tritici. During outbreaks, wheat yields can be reduced In this study, we further explored the role of ZtSSP2 in
up to 40% (Eyal et al., 1987), while no wheat varieties Z. tritici pathogenicity and virulence by generating
are fully resistant to the pathogen (Torriani et al., gene replacement fungal knodut strains
2015). The Z. tritici genome includes at least 90 (nZtSSP2_AnZtSSP2_BnpZtSSP2_C). These ZtSSP2
effector genes, which encode small, secreted proteins  knockout mutants had significantly reduced disease
(ZtSSPs). These effectors/ZtSSPs have a potential role symptoms and produced less fruiting bodies in wheat,
in pathogenicity and virulence as they can modulate compared to wildtype Z. tritici. Furthermore, yeast
0KS K2aidQa RSTSyaSarkigta, Tl @uo-hybrid (Y28) akshys %@ (ohgding to ¥lucidate
2021; Macho & Zipfel, 2015). However, only a limited  further potential interactions of ZtSSP2 with host
number of such ZtSSPs have been characterised from proteins from wheat. In summary, our findings suggest
Z. tritici. Previously, ZtSSP2; a small, conserved, that ZtSSP2 is key for STB virulence.

cysteinerich secreted effector from Z. tritici, was

References:
1. Eyal, Z. (1987). The Septoria Diseases of Wheat.
2. Karki, S. J., Reilly, A., Zhou,NBascarello, M., Burke, J., Doohan, F.&.Feechan, A. (2021A small secreted protein

from Zymoseptoria tritici interacts with a wheat E3 ubiquitin ligase to promote disease. Journal of experimental botayy, 72(2
733746.

3. Macho, A. P., & Zipfel, 2015). Targeting of plant pattern recognition receptdggered immunity by bacterial type
[l secretion system effectors. Current opinion in microbiology, 22214
4. Torriani, S. F. F., Melichar, J. P. E., Mills, C., Pain, N., Sierotzki, H., &, Gbuf®015). Zymoseptoria tritici: A major

threat to wheat production, integrated approaches to control. Fungal Genetics and Biology, @82. 8
https://doi.org/10.1016/j.fgh.2015.04.010
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USING THE/ INTERACTION OF THE'ENDOPHYTE 'FUSARIUM SOLANI' STRAIN-K WITH LOTUS JAPC
A PROXY TO ASSESS INTRACELLULAR TRARSLOEARFECTORS OF ARBUSCULAR MYCORRHIZ

FUNGI

Stuer N, Delkis R Van DingenentJPapadopoulou¥® Goormachtig 5

WIBUGent Cetne For Plant Systems Biology,
°Department of Biochemistry and Biotechnology

Through enhancing nutrient and water acquisition,
agricultural application of arbuscular mycorrhizal fungi
(AMF) can tremendously enhance crop productivity,
gAGK2dzi O2YLINRBYAaAYy3d GKS
ecosystems. Nevertheless, usage of AMF in th fie
remains limited due to variable crop Vyield
enhancement and fungal spore production, suggesting
a previously unanticipated species specificity during
AMF symbiosis. Microbial secreted proteins;catied
WSTFSOG2N LINR G SAY & QlbgehitNd
and/or symbiotic outcome. Cytoplasmic effectors
target host macromolecules in various ways, allowing
evasion of the host immune response and modulation
of host metabolism and physiology in such a way that
a suitable niche is established.

Progress in elucidating the AMF effectome is
hampered by diverse factors. Effector prediction
remains notoriously difficult for plarnteracting
fungi, due to rapid sequence evolution and a proposed
role for unconventional, signal peptidedependent
secretion meliated by unknown sequence motifs.
Consequently, prediction of cytoplasmic effectors is

subject to a consistent error rate, and unambiguous
effector secretionand uptake assays are required to
confirm the biological relevance of effector
cangide®I NA & 2F GKS 62NI RQa

Moreover, as the reliability of conventional uptake
assays is subject to debate, and AMF are genetically
intractable, an unambiguous effector translocation
assay is currently lacking for AMF. In order to
O@Wehine Ithis bbidfeAedkf Wel Roddse théF uskJofii
Fusanim solani strain K (FsK) colonizing Lotus roots as
a model system for AMF effector translocation. Similar
to AMF, interaction of host plants with FsK is mutually
beneficial and both fungi colonize the plant root in the
cortical cells.

Moreover, infectiom with FsK also uses the-salled
common symbiosis signaling pathway. Hence, FsK is a
highly interesting model for studying AMF effector
translocation in planta, and development of this proxy
assay may form a crucial step in elucidating the AMF
effectome, enhancing our understanding of the
molecular players underlaying this ancient symbiosis.
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Moreover, we would like to thank Maria Aparicio Chacon and Annick de Keyser for their technical and intellectual costribution



OP_10

PRODUCTION rOF: POLYUNSATURATED "eéBMESRATY" ACIDS 'FROM" FOREST 'AND ' AGRICULTURA

)
- Conference of

" “" MIKROBIOKOSMOS

N,

RESOURCES BY THE HETEROTROPHIC MARINE MICROALGAEGIRNIUM COHNII
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Lignocellulosic biomass residues constitute an
abundant, renewable source of polysaccharides that,
when subjected to enzymatic hydrolysis, are
transformed into monomeric sugars that serve as
carbon sources for microbial fermentation processes.
Many tons & forest and agricultural materials are
annually made available as side streams of the
industrial processes and these residual streams are
usually undetvalorized. Crypthecodinium cohnii is a
heterotrophic microalgae that can grow on various
substrates inluding organic acids and glucose, while
accumulating high amounts of polyunsaturated
omega3 fatty acids (PUFAs), more specifically
docosahexaenoic acid (DHA) [1, 2]. Since the demand
for omega3 fatty acids has increased significantly in
recent  years, thir production through
environmentally friendly alternatives, such as from
microalgae, is considered a promising approach. In this
work, beechwood, pine and wheat straw biomass
were pretreated with a mild oxidative organosolv

References
[1] Chalima, A. et al., Appl. Energy 2019, 241; 138

[2] Karnaourj A. et al., Bioresour. Technol. 2020, 303, 122899.

process (OxiOrganosolv) [3].répertoire of different
organic solvents (ethanol, acetone, isobutanol,
tetrahydrofuran) were used in aqueous mixtures as a
liquid phase for the pretreatment, achieving efficient
fractionation and recovery of the cellulosic and
hemicellulosic sugar streasr2,3]. The sugar streams
obtained, namely the hexoséch solid pulp and the
pentoserich aqueous liquid fraction were
enzymatically hydrolyzed and evaluated for their
potential to support the growth and lipid accumulation
of C. cohnii. The results shod/¢hat the strain is able
to utilize both hexoses and pentoses, although there
are several challenges in the valorization of the liquid
fraction, thus achieving >70 wt% total lipid
accumulation, while the oil had a high content of DHA
(20-40%). The overallprocess demonstrated the
utilization of noredible biomass towards high added
value food supplements in a sustainable and efficient
manner.

[3] Kalogiannis, K.G. et al., Bioresour. Technol. 2020, 313, 123599.

[4] Karnaouri, A. et al., Bioresour. Technol. 2021, 341, 125846.
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DEGRADATION OF THE HIGHLY PERSISTENT FUNGICIDE THIABENDAZOLE BY A BACTERIAL COI

IN ABENCHTOP BIOREACTOR.

Karas P, Mavriou 2, Alexandropoulow?] Ntougias 5 Karpouzas D Vasileiadis ‘SKatsoula A Tsetsekos G

tUniversity Of Thessaly,
2Democritus University of Thrace

Thiabendazole (TBZ) is a fungicide used in the- fruit
packaging industry. Its use constitutes an
environmental threat due to its high oféirget toxicity
and persistence. We previously enriched from soil a
bacterial consortium able to degrade TBZ and
charaderized its composition, identified the TBZ
degrader (a Sphingomonas strain) and the associated
metabolic pathway, and pinpointed roles of the rest
members. Here, we evaluated the performance of the
TBZdegrading consortium in a 800 ml immobilized cell
bioreactor receiving TBZontaminated effluent (250
mg/L) operated at a hydraulic retention time of 10
days for over 5 months. We monitored over time its
removal efficiency, physicghemical parameters, the
abundance and diversity of total bacteria visPGR
and amplicon sequencing, and horizontal transfer
molecular markers.

We further performed a shotgun metagenome
sequencing analysis at three time points for assessing
the functional potential and the associated dynamics
of the consortium under the operathal bioreactor
conditions.

The removal efficiency of the bioreactor remained
stable throughout its operation, with 97% mean TBZ
NEY2JI td ¢KS LI

nonnT STFEdzSYyday T1TomH p

NEYl Ay SR bodeputatiobsetdps.y Ff dzSy G ay
nénpozx

12.8 mS cri whileeffluent EC was 13.8 mS €ty and

GKS /h5 NBY2@Itf STFAOASYO
Kjeldahl nitrogen removal was 80% and effluent
ammonium was 2.3 mgL; nitrates were measurable

Fd GKS STFtdsSyda Ay GKS £
1.9 mg L1.

Total bacteria abundance did not significantly vary
over the bioreactor operation period as did the
horizontal gene transfer marker counts-diversity
analysis of the amplicon sequencing data showed a
stable postestablishment microbial community
composition.

The Sphingomonas degrader showed an initial
increase in its relative abundance during
establishment. Bacteroidetes, Planctomycetes and
Chloroflexi OTUs increased over time possibly linked to
the establishment of conducive conditionsr ftheir
growth in the bioreactor. No/low poshoculum
establishment taxonomic and functional community
shifts were observed. Collectively, these results
demonstrated high performance stability and high
efficiency of the microbial consortium in the
immobilized cell bioreactor at the range of tested
conditions, highly desirable traits for such
TdOP®MC B
0KS YSIyYy AyTFtdsSyda 9/
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Zymomonas mobilis is am-proteobacterium under
development for the production of first and second
generation bioethanol. The application of Z. mobilis in
bioprocesses requires its metabolic broadening via
genetic engineering and foreign gene introduction. For
this purpose and irthis work we created a series of
shuttle vectors for Z. mobilis that make use of a5
native plasmid from the wildype strain NCIMB 11163,
namely plasmid pzZA1l003 (GeneBank acc. no.
CP001725). pZA1003 harbors genes encoding for a
replication initiator protein homologous to those of
other h-proteobacteria (RepB), a plasmid addiction
toxin-antitoxin system (DinJ/YafQ type), a restriction
modification protein and mobilization proteins
(MobA-MobD), resembling those of colicinogenic
plasmids.

The shuttle vetors created are fusion products
between pZAl1003 and a 2Kb derivative of

pBluescript Il KS (+) that lacks the f1 ori. They are
extremely stable in all Z. mobilis subsp. mobilis strains
tested, except for the parental NCIMB 11163 that
hosts the native BA1003. Additionally, they are highly
transferrable to E. coli and Z. mobilis recipients via
TraPmediated mobilization (14 and 165
transconjugants per recipient correspondingly) and
stably ceexist with the broaehostrange plasmids
pBBR1MCS and pSUR1lthat have been hitherto
preferred for gene introduction and maintenance in Z.
mobilis. The shuttle vectors are offered fulbr
downsized such that they lack unnecessary backbone
genes and/or the mob region, with or without the Z.
mobilis pyruvate decaidxylase (pdc) promoter for
desirable insert overexpression and, lastly, with each
of three different antibiotic resistance marker genes
suitable for selection in Z. mobilis or other
proteobacteria.

The authors ackowledge support by the EraNet Program fund in Industrial Biotechnology-Exdl®0 (ZFUELS).
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The explosive production of plastgnods and their
pervasive disposal have rendered them ubiquitous in
the environment. According to recent studies, only 9%
of plastic waste generated during the last 65 years has
been recycled, a fact that imposes the establishment
of a new waste managemeptan.

Traditional plastic recycling processes demand high
energy requirements and toxic reagents, while
biodegradation is considered an efr@endlier
alternative, which can achieve depolymerization
under mild reaction conditions. In the present work,
fungal strains isolated from diverse polluted sites were
screened for their ability to degrade synthetic
polymers, namely polyethylene terephthalate,
polyurethane and polyethylene. For this, screening
tests were conducted in agar plates supplemented
with respective oligomers as sole carbon source.

Subsequently, the most promising strains were grown
in liquid cultures with the aforementioned carbon
a2 dz2NDSa T2NJ o RI&a I G
supernatants were used as biocatalysts for the
degradation of each plastic.

The vyield of biodegradation was estimated by
measuring plastic weight loss and variation in average
molecular weights. The strains eting the most
efficient enzymes were identified based on their
internal transcribed spacer (ITS) sequence.

The fact that fungi possess the enzymatic arsenal to
degrade norbiodegradable synthetic polymers,
makes microbial degradatih a realistic alternative for
the utilization of plastic waste. The success of this
ongoing research may make this method a more viable
solution, so our future goal is to point out, study and
evolve the enzymes responsible for polymer
degradation.
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ENHANCEMENT" OF CHLORELLA ‘"VULGARIS BIOMASS PRODUCTIVITY: THRGENB 3TRAIN
IMPROVEMENT-APPROACH FOR FOOD'AND FEED APPLICATIONS
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Pereira B, Freitas £

tAllmicroalgae,
2Green CoLABNova School Of Science And Technology

The demands of a growing population, estimated to
reach 9 billion people in 2050, is raising concerns
regarding the increasing food and feed needs
worldwide[1-2]. In ader to meet such requirements,

it is of outmost importance to explore alternatives to
conventional feedstocks, such as microalgae.
Microalgae display a variety of interesting nutritional
profiles, rich in bioactive compounds, with high
protein or fatty aéd contents, depending on the
species[#4]. However, only a few microalgal strains
are currently approved for human consumption
(EU2017/2470), namely Chlorella vulgaris. In addition,
microalgal products are still far from having
competitive market prices, due to the low
productivities attained in industrial cultivation[5]. In
this context, strain improvement approaches, such as
random mutagenesis, might be essential to develop
non-GMO microalgae mutants
(DIRECTIVE2001/18/EC) to tackle these hindrances[6
7].

Likewise, this work focused on the development and
isolation of novel fooeyrade noRGMO Chlorella

@dzt AL NRaAWYdziyGa gAGK AYLN
through chemical random mutagenesis.

This methodology allowed to isolate eleven mutants,
from which two stood out, 200A and 200D, with

ANRPGOGK LISNF2NXIYyOSa wmce: |y
FYR H®dnn 5 ndnp 3IAK[kKRFIEZ
gAft RGGLIS OmMdyc B ndndg 3IAK[ K
Chlorophyll and protein contents of mutants 200A

OMDPTM B ndnT  IK MresEectivelf)R  H
FYR WHAan5 om®dtn 5 ndny 3IKmMn
respectively) were slightly inferior, comparing to the

gAt ROIBLIS O0A2O0KSYAOIf LINRTI

OKf 2NRPLKeff YR HdPcc: B H
These novel mutants with improved biomass
productivities are very promising for Chlorella vulgaris
industrial production. Nonetheless, further work is
NBIljdANBSR (2 FtylfeasS yvydzily
and biochemical profiles on a larger scale.
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DISPERSAL" OF AIRBORNE "AQUATIC: MICROORGANISMS: SETTLEMENT AND' GROWTH ON Dl

FRESHWATER COLONIZATION'HABITATS
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1Section of Ecology and Taxonomy, School of Biology, Nationdaputlistrian University of Atherd)epartment of Botany,

School of Biology, Aristotle University of Thessaloniki,

SKinneret Limnological Laboratory, Israel Oceanographic and Limnological Research

In the present study we attempted to imic aeolian
ecosystems to examine how filters posed by regional
characteristics can influence the settlement and
growth of airborne microcolonizers of a common air
source. Using a natural single source of aerosols we
applied a combined microscopy and higfinoughput
amplicon sequencing approach to examine the
diversity, settling and growth potential of air
dispersed microorganisms in water containers.

These containers represented newly formed aquatic
colonization habitats of different trophic state and
salinity.  Heterotrophic  microeukaryotes  were

favoured as initial settlers when nutrients were low,
while autotrophs rapidly proliferated in the high

nutrient containers, possibly due to favourable
germinating conditions for their preferred mode of
dispersalvith resting spores. Following the settlement
of colonizers, we investigated two contrasting

hypotheses: Are the different water colonization
habitats harbouring the same microbial communities
after establishment and growth periods?

Or, significant commmity dissimilarities appear during
the growth period? The first scenario points towards a
selection of besfit cosmopolitan colonizers,
regardless of habitaspecific characteristics.

Alternatively, confirmation of the latter woulsuggest

a selection of settlers due to bottomp controls
combined with priority effects. Both microscopy and
amplicon sequencing suggested that the structure of
the microbial communities in the different
colonization habitats were driven by nutrient conte
and salinity, showing clustering to similar bottam
forces, and dissimilarities in colonization habitats with
significant differences of environmental forces.
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BEHAVIOR OF AUTOCHTHONOUS MICROBIAL COMMUNITIES, WITHBEA OREFLUME; UNDER

SITU PRESSURE.
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2School of Chemical and Environmental Engineering, Technical University of&etsl of Mineral Resources Engineering,

Technical University of Crete

The response to oil contamination by autochthonous
deep sea microbial communities has been largely
studied using decompressed seawater samples, which
are either repressurized or incubated at atmospheric
pressure. However, the disturbance of microbial
communities due to decompression results in loss of
biodiversity followed by unknown effects on the
function of microbial communities and, consequently,
on overall hydrocarbon degradation rates.

Here, we used a novel higitessure sampling and
experimentation system to collect and incubate deep
water microbial communities (6061000 m, off

southern Crete) maintaining the in situ pressure during
the whole process.

The undisturbed microbial communities were
subjected to constantly low lel&of oil contamination
in a highpressure bioreactor, emulating the
conditions within a deepvater hydrocarbon plume.
The early and longerm response of the microbial
community to the disturbance and the degradation of
hydrocarbons under high pressure rgestudied over

a period of several weeks. The results of this study
contribute towards a mitigation plan for accidental oil
releases in deegea environments, tailored to the
Eastern Mediterranean Sea.
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THE "EFFECT OF FOULING ' CONTROL! COATING' TYPE X ON THE 'DEVELOPRIEIET BOHIMA

COMMUNITIES/INTHE SOLENT UK.

Papadatou M, Robson &, Dobretsov &, Watts 32 Longyear®) Salta M

1School of Biological Sciences, University Of Portsmouth,

2School of Pharmacy and Biomedical Sciences, University of Portsmouth,

3Centre for Enzyme Innovation, University of Portsmouth,

“Department of Marine Science and Fisheries, College of Agricahdallarine Sciences, Sultan Qaboos University,
SCentre of Excellence in Marine Biotechnology, Sultan Qaboos UnivédsityNobel/ International Paint Ltd

Marine biofouling occurs upon adhesion and
accumulation of biofilms on submesd structures
[1,2] and constitutes a significant impediment of
environmental and economic relevance in marine
applications [3]. In the shipping industry, biofouling is
partially combated through the application of
protective fouling control/antifouling pats on vessel
hulls that are divided into biocidal and naooxic
fouling release coating types [4]. Although the use of
chemicallyactive biocides shows a good performance
against biofouling, their efficacy against biofilms is
often evident to a lesser dgee, in addition to the
toxicity effects they might impose for marine life. The
present study [5] aimed at investigating the effect of
coating type on the formation of marine biofilm
communities. Microfouling was examined after a 4
month deployment of bi® A R | €

{(t/ 0% F2df Ay3 NBtSIas

surfaces in Langstone Harbour UK; using lllumina NGS
sequencing, targeting the prokaryotic 16S rRNA gene.
The results demonstrated distinct biofilm community
profiles between the fouling control coating
treatments. The biocidal coating was dominated by
Alphaproteobacteria (Loktanella, Sphingorhabdus,
Erythrobacter) and Bacteroidetes (Gilvibacter), whilst
other taxa belonging to Bacteroidetes (Portibacter)
and Actinobacteria (Sva089 marine group)
proliferated on the foulingelease surface. The
insights provided into biofilm selective attachment
and biocidal tolerance on fouling control coatings are
anticipated to extend understanding of key biofilm
players with potential biocidalesistance and marine
biofilm ecology, and contribute towards further
development of higkperformance environmentally

0Ly dSNEY 2a2depgable antibiofiiml s{rategies.
OLYGSNEE 8§87 1

YR Ay SNI
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WHAT LIES'BENEATH? MISSING LINKS IN THE EVOLUTION OF METHANENMWERSBOTHE DEEP
SUBSURFACE.

Adam P, Kolyfetis & Bornemann ¥ Vorgias & Probst A
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’Department of Biochemistry & Molecular Biology, Faculty of Biology, National and Kapodistrian University of Athens

Methanogenesis in Archaea is among the oldest ancS & G 2 NJ 4 | &-redugihg methanoden that
known metabolisms dating to at least 3.5 billion years  possessed the Woebdjungdahl pathway, two closely
and being in great part responsible for maintaining the  related families of anaplerotic hydrogenases (Eha,
LX FySiQa OftAYIFGS FTNRY (K SHoNahd theNdDx@i&y g¢nes Kedoagdiy id thedigdi A
today. Archaeal methane metabolism is inextricably & YSUO Kl y23SySaia YIN] SNERE D
linked to the Wooedljungdahl pathway of carbon

fixation, itself dating to the Last Universal Common  Methylotrophic methanogengis and anaerobic
Ancestor. Recently discovered uncultured lineages, methane oxidation emerged later and multiple times
have sparked a controversy concerning the evolution independently, through a combination of vertical
of methanogenesis, particularly whether its original inheritance and a patchwork of lateral gene transfers.
form was carbon dioxide reducing or methylotrophic, Leveraging publicly available metagenomic datasets,
and how anaerobic methane and alkane oxidation fit ~we analyzed the taxonomy, metalism, and

in the picture. Such inferences are mostly founded on  biogeography of two novel orddevel lineages that
phylogenies of subunits of the main methanogenesis representintermediate stages of methanogenesis loss.
complexes, the methyCoM reductase (Mcr) and

tetrahydromethanopterin:CoM methyltransferase To determine their taxonomic position, we developed

(Mtr). WhereDoGGo? (Where Does my Genome Go?), a hew
pipeline that aimsto alleviate biases in prokaryotic
In this contribution we present our recent work on the phylogenomic placements. These lineages,

ecology and evolution of methane and hydrogen  Hecatellales and Mnemosynellales, are globally
metabolism. A comprehensive phylogenomic analysis distributed in the subsurface, acting as versatile
demonstrated that the last methane metabolizing intermediaries in anaerobic carbon cycling.
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SCRATCHING THE TIP OF THE'GLOBAL ARCHAEAL DIVERSITY' THROUGH MASSIVE INTEGRATIC

DATA.
Kioukis A, Lagkouvardos |

'HCMR

The Archaea domain remains in large part unexplored
due to difficulties encountered in isolation and
cultivation in the lab. Our lack of knowledge is
demonstrated by the underrepresentation of Archaea
sequences in public databases like the Living Tree
Progct (3.5%) and SILVA (4%).

There are currently formally described 35 distinct
families, 129 genera and 484 species in those
databases. In this work, we utilize the accumulated
sequence effort available in public repositories of NGS
data to identify novel families, genera and species

We integrated all Archaea reads from the 500.000 pre
processed samples available in the IMNGS platform.
Those 935 millions reads were clustered in 15 million
samplewise 16S Archaea OTUS, originating from a
multitude of different ecological niches and
sequencing technologies. We taxonomically classified
all the sequences in our dataset, aligned them and
extracted the most represented region.

This homogenous, qualifjitered dataset was used as
input into a novel taxonomiinformed clustering
method that we developed, achieving better
resolution than naive clustering.
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The similarity limits for clustering, representative of
the different taxonomic levels, were calculated-de
novo for the selected region based on the Archaea
sequences present in LTP. For every formed cluster,
information related to the origin of the sequees
included were kept allowing us to address the
distribution of novelty across different environmental
niches. Resulted OTUs were tested for additional
evidences within metagenomic datasets of GTDB and
IMG.

Our results show that nearly hundred thousand
families, half a million genera and 2.8 million species
of Archaea can be supported by existing sequences.
Over 16% of those predicted molecular species were
also found in the set of available metagenomes. We
estimate that the lower bound for Archaealvérsity,
supported from our analysis, is around 1.5 million
molecular species. Most of those novel Archaeal
species originated from saline water environments,
pointing to the potential of marine ecosystems for
novel discoveries.
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BACTERIAL COMMUNITY TIME 'SERIES FROM GROUNDWATER SAMPLES
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The use of Next Generation Sequencing (NGS) has

allowed the detailed study of microbial communities in
aquatic environments. The present study examined
the bacterial diversity of groundwater samples from
wells in Northwest Romania.

A total of 42 samples were collected from three
different water wells from July 2016 to July 2020, in
order to investigate spatitemporal changes. Samples
were filtered and DNAextraction was performed,
followed by sequencing of the 16s RNA genes with
lllumina using universal bacterial primers.

Morisita similarities exceeded 70% for the year 2017
including all wells, while similar results were found for
the period 2018020, emonstrating stability in
bacterial community composition over time. After

MDS analysis similar conclusions about the temporal
variations of the bacterial diversity were obtained for
each well separately.

Finally, taxonomic analysis at the genus levevsaid
the prevalence of Leptospirillum genus in most wells
and seasons. This genus is an acidophilicdradizing
aerobic chemolithoautotroph and is common in
aquifer samples.

Other species identified, clustered in uncultured
Omnitrophica and Saccharibacteria that are also
typical in freshwater aquifers. Overall results acquired
from this study showed high temporal stability in
terms of bacterial community composition and also
highlighted groups that suggest good groundwater
quality.

&

o
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FECAL AND SKIN' ‘MICROBIOTA T OF TWO 'HOSPITILISED 'MONACHUS - MERWUHRIS OUNG

INDIVIDUALS

Dosi A, Meziti &, Tounta E Komnenou A Koemtzopoulos¥ Dendrinos P Kormas K

tUniversity Of Theady,

Hellenic Society for the Study and Protection of the Monk Seal,
3SmallomicsiSchool of Veterinary Medicine, Aristotle University of Thessaloniki

Since the introduction of the holobiont/hologenome
concept an ongoing explosion of the scientific effort in
unraveling the microorganisms (microbiota) and their
genomic features (microbiomes) associated with
plants and animals is underway.

However, hosimicrobes associations in marine and
especially prtected mammals are still poorly studied.
Here we analyzed the fecal and skin microbiome of
two healthy orphan monk seal (Monachus monachus)
pups of the same age during their -w&ek
hospitalization in one of the MOm rehabilitation
centers.

The two individials were kept in the same tank
following similar feeding regimes. During their
hospitalization, feces and skin samples were collected
separately from both individuals nine and four times,
respectively. Illumina sequencing using universal
bacterial primers followed DNA extraction with
standard procedures. Sequences data analysis was
performed with MOTHUR and taxonomic classification
was performed with the SILVA database.

The feces Shannon diversity index decreased slightly
the first days and reached its misnum at the end,
while it was always higher in the skin samples. Analysis
of Similarities (ANOSIM) in OTUs abundance showed
the emergence of three congruent groups (p<0.005;
R>0.85) clearly separating feces and skin samples for
both animals. Feces samplestween the first period
(0-19 days) were clearly separated from the second
period for both animals as well. SIMPER analysis
showed the prevalence of Enteorbacteriales,
Enterococcales and Lactobacillales in the first period,
Clostridiales and Fusobactdga in the second period
and Flavobacteriales and Pseudomonades in the skin
microbiome.

These prevalent groups implied tank water influence
in the skin microbiome while the clear time separation
in the gut microbiome combined with thieed and
medicine regimes, was clearly driven by the use of
metronidazole, known for its antibacterial and
antiparasitic activity.

o
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PROTOCATECHUATERBIOGXYGENASE: TRANSCRIPTIONAL ANALYSIS/AND A°'NOVEL APPROACH F(
SITU BIOTRANSFORMATION MONITORING IN THE NMR TUBE BIOREACTOR.

Tsagogiannis Vandera E Primikyri A Asimakoula’STzakos A Gerothanassig,IKoukkou A

!Laboratory of Biochemistry, Sector of Organic Chemistry and Biochemistry, Department of Chemistry, University Of loannina,
2Laboratory of Organic Chemistry, Sector of Organic Chemistry and Biochemistry Department of Chemistry, University of loannir

Protocatechuic acid (PCA) is an important common
intermediate derived from the catabolism of Polycyclic
Aromatic Hydrocarbons (PAHSs) which, in turn, derive
from major environmental pollutants. One of the ways
that PCA is further metabakd and funneled in the
TCA circle is through 4¢boxygenation of the aromatic
ring (metacleavage pathway) [1]. Studying key
enzymes in biodegradation pathways is significant for
bioremediation and for efficient biocatalysts
development.

Transcriptionaknalysis of PCA 4¢oxygenase gene
(pcaA) from Pseudarthrobacter phenanthrenivorans
Sphe3 by RAPCR showed a higher mRNA transcript
level upon PCA growth in comparison with the
phenanthrenegrown cells that could be attributed to

a different regulatorymechanism. The divergently
directed LysRype transcriptional regulator (LTTR)
(pcaR), located upstream of the pca gene cluster in
Sphe3 showed a minimal basal constitutive
expression; however, in response to PCA or a
metabolite thereof that act as inducg, PcaR can act
as the transcriptional activator of the PCA meta
cleavage pathway in Sphe3.

pcaA was heterologously expressed in E. coli BL21 cells
and the recombinant enzyme exhibits Michaelis
Menten kinetics. From a broad range of alternative
substrates tested, only gallate seems to be recognized
by PcaA.

The biotransformation products of PCA and gallate
were identified and characterized, for the first time,
through in situ biotransformation monitoring inside an
NMR tube. The PCA reaction product wasthe first
time observed in the 1H NMR spectrum and
demonstrated a keteenol tautomerization as was
furthermore confirmed by various 1D and 2D NMR
techniques. The gallate reaction product was present
only in the keto form.

The advantage of the present igsitu monitoring
approach of an enzymatic reaction by free enzyme in
the NMR tube is that the complete characterization
can be achieved by the combined use of various NMR
experiments. Furthermore, the fact that the enzyme is
free in the solution allows ito adopt its natural
conformation, which is essential for a natural
enzymatic biotransformation as a dynamic process.

1. Kamimura N.; Masai, E. The protocatechuate 4¢l&avage pathway: Overview and new findings. In Biodegradative
Bacteria; Nojiri,H., Tsuda,M., Fukuda,M., Kamagata,Y., Eds.; Springer: Tokyo, Japan 201z 3. 207

Part of this research is dmanced by Greece and the European Union European SociaEB&)dhrough the Operational Programme
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THE ‘BEAUTY AND 'THE BEAST: MICROBIOME ANALYSIS OF HONEYBEES AD®D ROSSSLE
TRANSMISSION OF PATHOGENIC BACTERIA TO HUMANS DURING STINGING
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During the last decades, venom derived from
Hymenopten species has been applied for medicinal
purposes due to its antimicrobial and other
therapeutical properties. Furthermore, bee venom
through stingacupuncture is extensively used in
Apitherapy. However, it has been suggested that
stinging of honeybees andvasps may transmit
bacterial pathogens to humans causing infections that
could even be fatal for some susceptible individuals. In
order to search if contact through stinging or even
simple contact with bees and wasps could indeed
consist a microbial hazdy the present research was
conducted. More specifically, our main goal was to
detect whether some clinically important bacteria for
human (i.e., Staphylococcus aureus, Streptococcus
pyogenes, Enterococcus feacalisfaecium and
Pseudomonas aeruginosa) cdulbe transmitted
during stinging procedure. To do this, 288 honeybees
(Apis mellifera), 252 wasps (Vespula germanica), and
36 hornets (Vespa orientalis) were collected from
apiaries, farms and towns, in Lemnos Island, Greece.
For each insect, experimentseve conducted in three
different ways: 1) simulations of stinging were
performed in the laboratory with live insects stinging

directly the nutrient substrates; 2) insects were forced

to sting sterilized leather (human skin simulation) and
immediately aftewards the stung leather was
transferred to the nutrient substrates; 3) the 3rd pair

2T AyasSodoiaqQ tS3a ool O1 fS-
GAGK AyasSoiaqQ oOAO0GAYA RdzNJ
removed and were attached to the nutrient
substrates. To isola the targeted bacterial species,
selective agar media were used as the nutrient
substrates, while following incubation of the plates, a
total of approximately 100 suspect colonies were
recovered and identified through classical
microbiological approachefesults revealed none of

the target bacteria or other pathogenic bacterial
aLISOASE Ay K2ySeoSSaQ SELS
half of the suspect colonies isolated from wasps and
hornets belonged to important hygienic indicators
(i.e., Enterococcus andoliforms), suggesting the
contact of these insects with fecal origin materials. The
simultaneous isolation from these samples of some
important opportunistic pathogenic bacterial species
(such as Proteus mirabilis, Enterococcus faecalis and
Klebsiella pnemoniae), also known for multidrug
resistant strains, is a reason of concern.

M £ \"(%‘”
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FISHMYCOBACTERIOSIS: DIAGNOSTICS AND PREVENTION IN'THE GENOMIC ERA

Panagiota Stathopoulot; Elias AsimakisGeorge Tsiamis

University of Patras, Agrinio

Fish mycobacteriosis a chronic progressive disease
caused by ubiquitous acfadst bacilli, identified as
nontuberculous mycobacteria (NTM). NTM could
affect cultured and wild fish worldwide and are
associated with high levels of mortality, ranging from
10% to 100% of thenfected fish. Rapid and accurate
identification is critical for proper diagnosis and
management of mycobacteria infections and for
outbreak investigation, particularly considering the
extraordinary number of species in the genus. While
the immune responses against aquatic
Mycobacterium sp. have been partly characterized, an
effective vaccine against mycobacteriosis has not been
developed. In this study, we report the isolation and
characterization of two NTM namely M.
pseudoshottsii and M. hippocampi, fromeagre and
European sea bass respectively, originating from
aquaculture farms in Western Greece. The genome
sequencing of the isolated NTM allowed the design of
a PCPbased discriminative assay in one step. The
assembled draft genome of M. pseudoshottsiidha

length of 5,934,315 bp, with a GC content of 65.6% and
F2NJ ad KALILROFYLA (GKS tSy3
GC content of 66.7%. Moreover, we applied the
integrative in silico approaches of reverse vaccinology
on the isolated NTM to identify putativeaccine
candidates for further experimentation. Two web
based tools (VaxiJen and Vaxign) and one locally
installed program (VacSol) were used to screen and
detect prioritized proteins as vaccine candidates. The
selection was based on cell topology, secanyd
structure, presence of epitopes and nbomology to
eukaryotic proteins. In silico prediction of vaccine
candidates resulted in the selection of 70 proteins
from M. pseudoshottsii and 89 from M. hippocampi.
Eventually, from this set, we selected 11 gerthat

can be wused for immunization against both
Mycobacterium strains. The constructs were
assembled by cloning these genes in the pcDNA 3.1
eukaryotic expression vector and their
immunogenicity effects were estimated in zebrafish.
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UNVEILING THE BEHAVIOR OF ANAEROBIC DIGESTION MICROBIOME'UNBER @{HPRIBISHOCK

VIA-OMIC'/APPROACHES

Gaspari M, Treu L, Kotsopoulos T, Campanaro S, Kougias P

'Hellenic Agricultural Organisatiddemeter

The structure and function of the anaerobic digestion
(AD) microbiome in engineered ecosystems is far to be
fully elucidated. The aim of this study was thedipth
understanding of the AD performance under a shock
load induced by singlpulse of unsaturad Long
Chain Fatty Acid.

Thus, a comprehensive analysis was performed,
combining the biochemical monitoring of the process,
metagenomics and metatranscriptomics analyses, to
decipher the intricate roles of the individual microbes
and the mechanism gowveing the process during the
lipid shock. Triplicate mesophilic (370C) continuously
stirred tank reactors (1.5L working volume, 25 days
hydraulic retention time) fed with cattle manure were
used for the study.

Once steadystate conditions were achieved,hé
process was subjected to a single shock load by
injecting 3 g N&leate/L in the reactors. The
biochemical parameters were recorded throughout
the whole experimental period, while DNA and RNA
were extracted at: i) steadgtate before the shock, ii)
14 hours after the shock, and only DNA at iii) steady
state long after the shock. Process monitoring showed
a stable performance, with biogas composition 60%
CH4 and 40% CO2, an average methane yield of 200
mL CH4/g VS, and low concentrations of volatile fatty
acids (VFA). Upon the shock, a mild deterioration of

the process was observed determined by a slight
decrease in biogas production and an increase in VFA
concentration.

Metagenomic analysis unveiled that Methanoculleus
bourgensis WMB155 was the most uwadant
archaeon, demonstrating that hydrogenotrophic
pathway was the dominant mechanism for methane
production.

Additionally, the key microbial members for the
oxidation pathways were assigned to the genus
Syntrophomonas. Of great interest, was thengigant
increase of the Nigerium sp. WMB168, a novel
bacterium never been reported in biogas
communities, the presence of which may be related to
the increase of CO2 share in biogas and its ability for
carbon fixation through the reductive tricarboxylic
acid cycle.

Metatranscriptomic analysis revealed differentially
expressed genes assigned to different COG categories.
¢KS OFGS3I2NRSaA

(NI YEALENI FyYR YSGlo2fAayYs

regulated, while §y Sa Ay @2t SR Ay
(N} yaLRNI FyR YSGlozftAaay
NAO2az2Yl f & 0 NJzO G dzNB I YR

downrregulated.
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BIOCONVERSION OF CRUDE'GLYCEROL INTO HIGWDRAEDJERODUCTS AND THEIR' DOWNSTREAM

PROCESS

Karagiannis B Litinas A Papanikolaou’S
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2Elin Verd S.A., 2nd Industrial Area of VVolos

Bioconversion of crude glycerol derived from a
biodiesel plant, produced by Used Cooking Oil, into
high valuedadded products, such as ZhRinanediol
(2,3BDO), 1,3ropanediol (1,2PDO), ethanol and
acetoin and the following downstream process are the
main goals of the present study.

11 bacterial strains were screened for their ability to
convert glycerol into the aforementioned products,
while 5 different culture conditions were studied
OB NRIFGAZ2Y 2F LI I hH
showed tha Klebsiella oxytoca AGAC 1581, Hafnia
alvei ACADC 1196 and Citrobacter freundii NRRL B
2645 have a great potential for BDO and acetoin, PDO,
ethanol production respectively.

Moreover, in K. oxytoca fedatch culture BDO
concentration reached almost07g L1 (69,7 g 1)
having yield per glycerol consumed 45%.

Meanwhile, acetoin production (10 gl) was non
yS3At AIA0E S / NHzZRSQa

3t & O Smddvery dfjuzdcts. &

value 0.5, no pretreatment applied. BDO production
from this wild strain is among the highesif
contemporary literature.

The downstream process of these products especially
BDO and PDO attracts a lot of interest as there is still a
shortage in coseffective methods with a high product
recovery. In this study, saltingut extraction (SOE)
was mplied to separate BDO from fermentation broth.
A solution of 25% Ethanol (extraction agent), 25%

& dzLILIK2HEO4 Jaltn® SuxlBder® sandL3dsN Kefmeniadon w &

adzLISNYFadFryd e¢Fa F3IAdEFGSR
recovery reached almost 90%. Remaining glycerol was
equally sparated in both phases (0.1g in organic and

0.1 g in aqueous).

Df @OSNRTf Q& LI NILAGAZY 028
Ay@SaaAaardAiazys Fa Ay Yzal
studied in this type of carbon source. In the near
future, new downstream methods will be plied and
modified in order to achieve the highest possible

gl a T3 FYyR LI

Key words : waste management, #iased chemicals, bioconversion, crude glycerol, downstream
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MAPPING THE KEY . TECHNOLOGICAL ‘/AND  PROBIOTIC ' CHARACTERISTICS GH:NIIEGENOID
BACTERIAISOLATED FROM GREEK TRADITIONAL DAIRY-PRODUCTS

Kamarinou &2, Papadopoulou & Doulgeraki A Tassou £ Chorianopoulos N Argyri A

Yinstitute Of Technology Of Agricultural Products, Hellenic Agricultural Organi2atiiRA,
2Department of Molecular Biology and Genetics, Democritus University of Thrace

The aim of this work was to isolate indigenous lactic
acid bacteria (LAB) from traditional Greek cheeses and
characterize them using biochemical, technological,
and probiotic assays, to develop novel specific
bacterial cultures with mulfunctional propeties.
Hence, 109 LAB isolates were isolated from 2
traditional fresh Greek cheeses and evaluated in vitro
for gas production, proteolytic, lipolytic and
haemolytic activity, exopolysaccharide production,
enzymatic potential, ability to grow at 6.5% NaChH
nén FyR ¢odcx +td wmn FyR n
conditions. 48 isolates (assigned to Lactococcus lactis,
Levilactobacillus  brevis, Lactobacillus paracasei,
Lactiplantibacillus plantarum, Leuconostoc
mesenteroides, Leuconostoc sp., and Leuconostoc
pseudomesenteroides) were selected according to the
different biochemical and technological propertiesand
further investigated for their probiotic potency
(resistance to low pH and bile salts, bile salts hydrolase
activity, antibiotic resistance and antimadsial activity
against pathogens).

The majority of the 48 isolates, showed high resistance
to low pH and bile salts, while 2 isolates (L. lactis and
L. mesenteroides) exhibited antimicrobial effect
against Listeria monocytogenes in vitro.
Consequently, e 48 isolates were incorporated as
adjunct cultures (6 log CFU/mL initial inoculum level)
in yogurt production to examine their survival and the
sensory characteristics of the final product. Yogurt was
produced according to the traditional method using
Lactobacillus ~ delbruecksubsp bulgaricus  and
Streptotoccus y tRermidphiRS N  IstyrierS duituses O
(control) and with one of the 48 isolates per case.
Then, sensory, microbiological and physicochemical
analyses took place. It was evident that 19 isolates,
includng Lb. paracasei, Lc. lactis and Ln.
mesenteroides exhibited notable organoleptic profile
to the yogurt while their population was detected in
high levels after 24 h of storage. The results of the
present study are promising for the production of
novel dary functional products with distinctive
organoleptic properties, using the muftinctional
isolates with probiotic potential.

Acknowledgment This research has been-fisanced by the European Union and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship and Innovation, under the call RESERREHENOVATE (project code: T1HIDRE8)
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h/C -GMUCANS ' PLEWROTYS rOSTREATUS :MUSHROOMS: ON ABEERIALB

POPULATIONS AND INTESTINAL BARRIER INAUTISTIC CHILDREN:- AN IN'VITRO STUDY
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Autism Spectrum Disorder (ASD) is a complex group of
developmental disorders of the brain, typically
characterized by deficits in social and communicative
behaviors as well as repetitive patterns of behaviors.
Despite its prevalence (affecting 0.1% to 1.8Bthe
global population), the pathogenesis of ASD remains
poorly understood. Children with autism are reported
to have more frequent gastrointestinal complaints,
while alterations or dysbiosis of gut microbiota (GM)
have also been observed. The potentialeraction
between GM and autism has not been fully elucidated.
Treatment with dietary components, such as
pro/prebiotics, has been postulated to regulate GM
and improve gastrointestinal symptoms, but there is a
lack of evidence for such approaches intism,
especially for prebiotics. This study aimed to
investigate the effects of rich ih-glucans Pleurotus
ostreatus mushrooms (candidate prebiotic) on GM
composition, using faecal samples from autistic

children in an in vitro batch culture fermentation
system. Total bacterial load and selected members of
GM were enumerated at baseline (0 h) and after 24 h
fermentation by quantitative PCR. Furthermore, the
effects of fermentation supernatants (FSs), derived
from P. ostreatus mushrooms, on the expressivele

2T GA3IKG 2dzy Ol Asinguiatedd Cack2Wa 0
cells, were examined. Our results demonstrated the in
vitro beneficial effects of P. ostreatus mushrooms on
the GM composition of autistic children. Also, our data
highlighted the potential presntive effect of P.
ostreatus FSs against dysregulation of the intestinal
Ol NNASNE G KNPBdzaIK dzLINB I dzf +
associated with the integrity and function of the
intestinal barrier. To our knowledge, this is the first
study to examine th effects of P. ostreatus
mushrooms, in terms of GM composition and of
expression levels of TJs genes in autistic children.

This research has been financed by the Operational Program "Human Resource DevelopcatinEsid Lifelong Learning 202820",
Supporting Researchers with Emphasis on Young ResearBloensd B.
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THEIR CONTRIBUTION TO LOCAL WINE CHARACTER
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Recent studies have identified S. cerevisiae strains that
are characteristic of different continents or habitats.
Here we asked if this may be also the case at smaller
spatial scale and whether regional genotypes may be
associated with specific wine chataudstics.

To this end, we analysed the genetic and phenotypic
diversity of S. cerevisiae strains isolated from three
major wineproducing areas of Greece (Santorini, Peza
and Nemea).

More than 2.500 yeast isolates obtained from the final
stage of spordaneous fermentations were genotyped
through interdeltaPCR resulting into 372 distinct
genotypes. The enological potential of 80 strains
representing the prevailing genotypes in different
regions were thoroughly evaluated.

Considering all factors analy@ePERMANOVA analysis
based on sums of squared distances revealed
significant differences (p<0.05) in S. cerevisiae

phenotypes over space. Santorini possessed the most
differentiating S. cerevisiae phenotypes, attributed to
their distinct kinetic behaviofincluding the lag phase,
the rate and the duration of fermentation) and
metabolite production (i.e., succinic acid, phenylethyl
alcohol etc.).

Strains from Nemea and Peza shared higher
phenotypic resemblance, although significance
differences were obseed in important technological
parameters such as in the levels of total acidity and
lactic acid. Present results show that regional strains of
S. cerevisiae produce distinct wine phenotypes,
thereby supporting microbial contribution in the
terroir concept

Selected S. cerevisiae strains with peculiar phenotypes
could therefore represent starter cultures,
contributing to the typicity and genuineness of local
wines.

The research work was supported by Helenic Foundation for Research and Innovation (HFRI) under the HFRI PhD Fellowship grant
(Fellowship Number: 1233
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DEVELOPMENT AND VALIDATION OF PREDICTIVE GROWTH MODELS FOR ESTIMATING THE IMI
CLIMATE CHANGE ON PLBRBED MILK ALTERNATIVES
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Thermophilic spordorming bacteriaare related to
spoilage of a wide range of neefrigerated food
products. Since the minimum temperature for growth
of thermophilic bacilli is quite high, these products are
currently considered as microbiologically stable.
However, microbiological stahili is based on the
current distribution and temperature storage
conditions.

Therefore, an environmental disturbance, such as
temperature increase, which is expected due to
climate change, may affect microbial stability. Hence,
the aim of this study wasot assess the effect of
temperature increase on the spoilage of non
refrigerated food products and revaluate their
microbiological stability.

For this reason, a model of Anoxybacillus flavithermus
and Bacillus coagulans growth as a function of

temperatue was developed. In this model, cardinal
temperature values, along with the maximum specific
growth rate of Anoxybacillus flavithermus DSM 21510
and Bacillus coagulans DSM 1 were estimated, by
studying the temperature range between 30 and 70
and 30 and 68 , respectively.

Each model was validated in one pldased milk
alternative, as a representative of naafrigerated
dairy food products, under static and ndsothermal
conditions.

This study is of a great importance since teeeloped
models will allow for the assessment of the effect of
climate change on the microbiological stability of
plantbased milk alternatives, under different
temperature scenarios.
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Exposure of Listeria monocytogenes to dethal
stresses, related with food processing, may induce
sublethal injury and ViablBut-Non-Culturable
(VBNC) state that is stochastically expressed at single
cell level, with varying potentiaof subsequent
recovery.

The objectives of the present study were: i) to outline
the proportion of culturable, injured, VBNC and dead
cells using flow cytometry and CFDA/PI staining, ii) to
identify the different physiological states of the sub
populations with fluorescence activated cell sorting
and iii) to evaluate the resuscitation capacity of sorted
cells on agar (colonial growth) versus broth (planktonic
growth).

Acidic conditions (acetic and hydrochloric acid
adjusted to pH 2.8.0, 200C for 5h) ahperacetic acid
(PAA) (20, 30, 40 ppm, 200C for 3h) were used to
evaluate induction of sutethal injury and VBNC state
of L. monocytogenes Sceit

To define injured (CFDA+/Pl+) and VBNC (CFDA+/PI
cells, flow cytometry coupled with CFDA (metabolcall
active) and Pl (dead) staining was used. Stressed
CFDA+/RI cells were sorted on Tryptic Soy Agar

supplemented with 0.6% Yeast Extract (TSAYE) in order

to evaluate culturability and determine VBNC cells.
Resuscitation capacity was monitored by visual

ingpection (macroscopic colony observation) on TSAYE

and by optical density measurement on TSBYE for 5
days at 370C.

L. monocytogenes CFDA+/Bbrted cells remained
culturable after exposure to hydrochloric acid (pH-2.5
3.0). PAA (20, 30, 40ppm) andetic acid (pH 2.8)
induced VBNC state. Exposure to 20ppm PAA for
180min at 200C resulted in 6.56% of CFDA-sttted
cells being resuscitated on TSAYE, after incubation for
24h at 370C.

Increasing incubation time to 72h led to 29.64%
recovery of CFDA+/RIsorted cells. CFDA+/Ported
cells did not resuscitate after incubation for 180min of
exposure to 30 ppm PAA at 200C, while 30min of
exposure at 40ppm PAA resulted in 10.91% recovery
on TSAYE. Acetic atidated cells (pH 2.8) following
sorting showed 5.95% VBNC induction after 4h
incubation at 200C and 19.08% after 5h. $athally
injured (CFDA+/PI+) acetic atidated cells (pH 2.8)
recovered in 69.79% after 5h of incubation at 200C.

Assessing heterogeneity and dormancy states in L.
monocytogenes sheds light into risks  of
dzy RSNBalGAYlFGA2Yy 2F | LINE Rd:



OP_34

ANIN'SILICO'GENOMIC AND METABOLIC ATLAS OF LACTOBACILLUS REUTERI'DSM 20016 IN REL,

)
- Conference of

- “" MIKROBIOKOSMOS .
F TS - 3

BIOSYNTHESIS OF BENEFICIAL PRODUCGILS/FAORHIEALTH

Smythe P, Efthimiou G
tUniversity of Hull

Probiotics are microbial strains that are known to
provide health benefits to the host when
administered. Lactobacillus reuteri is a well
documented lactic acid bacterium that is present on
numerous sites within the human body, and is
currently on the markt as a probiotic supplement.
The strain investigated here was L. reuteri DSM 20016,
which has been found to produce various useful
metabolites, including an antimicrobial compound,
called reuterin. There has been some effort to
characterise the metabolomand genome. However,
these reports tend to focus on the produced health
effects of metabolites in this strain and closedjated
strains, rather than on the characterisation of the
biosynthetic mechanisms. By investigating these
pathways and understandinthe mechanisms behind
the health benefits, inflammatory diseases, cancers,
and diarrhoeal diseases could be treated within the
human host.

The strain was explored using metabolomic and

proteomic tools, and databases, including Kyoto

Encyclopedia of Geseand Genomes (KEGG), STRING,
BLAST similarity search, and UniProt. There was a
specific focus on pathways and regions known to

produce beneficial metabolites in closeaklated

strains. These genes were then compared to those
within L. reuteri DSM 2001@® tformulate a gene list.
This study located over 200 key genes which were
involved in known human health benefit pathways,
including: short chain fatty acid (SCFA) synthesis,
amino acid metabolism, production of reuterin, GABA
which could be involved in & gutbrain axis and
immunoregulatory compound, histamine. The
pathways for acetate, propionate and lactate were
well documented, with some evidence of a pathway
available for butanoate production. These SCFAs can
produce immunomodulatory effects within gthuman
host, influencing inflammation and promoting a pro
apoptotic and antproliferative effect.

A viable histamine pathway was documented,
suggesting L. reuteri DSM 20016 may regulate the
immune system. Whilst antimicrobial reuterin was
found to be &le to reduce enteric bacterial
competition. Other key mechanisms comprise the
amino acid catabolism and synthesis, digestive
enzymes and vitamin synthesis pathways. This search
also highlighted cell wall proteins that could influence
aggregation and immuwmodulation. The ability to
influence the immune system would make this strain
potentially useful in treating inflammatoselated
disorders and proliferative cancers.



OP_35

MONITORING THE BIOPROTECTIVE POTENTIAL OF LACTIC'ACID BACTERIA ISOLATED FROM TR/

)
- Conference of

- “" MIKROBIOKOSMOS .
F TS - 3

DAIRY'PRODUCTS AGAINST RIENEONOCYTOGENESIN YOGURT
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The aim of the current study was to assess the
effectiveness of 2 muHiunctional lactic acid bacteria
(LAB) strains for the control of Listeria monocytogenes
during production and storage of Greek yogurt. For
this purpose, milk was inoculated using commercial
starter-culture without (control) or withthe addition

of 2 multiHfunctional strains (8 log CFU/g) as meno
and mixed cultures (Leuconostoc mesenteroides
FMX3, Lactococcus lacdiX2) with technological
and probiotic properties and the standard procedure
of yogurt manufacture was followed.

In parallel, the milk was also inoculated with 2 strains
of L. monocytogenes (4 log CFU/g) as mamal mixed
cultures (L1, L2 and Lmix) and the final product was
stored at 4 for 30 days.

The yogurts were evaluated throughout storage in
terms of microbblogical, pH and sensorial analyses
(norrinoculated samples), while the presence of the
strains in the product was determined using RAPD
PCR. Results showed that after production, the
population of Listeria strains (L1, L2 and Lmix)
decreased by ~1 log Cigun the yogurt with FMX3

and by ~0.5 log CFU/g in the yogurt with SMX2, while
GKS LI GK23ISyaQ LRLMzZFGA2Y
stable.

However, during storage Listeria population continued
to decrease in yogurts with the muftinctional
strains, WA f S o0& (GKS SyR 27
population showed a significant decrease (2 to 3 log
CFUl/g, depending on the case). In contrast, Listeria
population decreased by 0.2 to 0.7 CFU/g in control
samples.

No differences were observed in the LAB pogolat
until the end of storage (30th day), while the yogurt
samples with the mix culture of LAB strains exhibited
lower pH values and better sensory characteristics.

Finally, RAPIPCR showed that the LAB strains were
maintened in high percentages duringosige. The
results of the study encourage the use of novel LAB
strains as bioprotective cultures in order to develop
dairy products with enhanced safety and functional
properties.

Acknowledgment This research has beenfimanced by the European Union and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship and Innovation, under the call RESERREHENNOVATE (project code:T1HIDR68).
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Edible mushrooms are known for their health
promoting properties since ancient years. They
contain a variety of bioactive compounds, including
glucans, that possess immunomodulatory and -anti
cancer activities. Their nedigestible dietary fibers
content has been shown to have a beneficial effect on
intestinal weltbeing, acting as substrate for growth
and function of intestinal bacterial populations.

Mushrooms produced by a Pleurotus eryngii strain of
Greek origin were fenented in vitro by fecal slurry of
asymptomatic volunteers aged >60 years old (three
male, two female), for 24 hours. In parallel,
fermentations without any additional carbon source
were carried out and used as negative controls.
Fermentation supernatant§-Ss) were collected, and
their antigenotoxic properties were investigated in
human whole blood cells, obtained from nemoking
volunteers (two male, two female), using Lymphocyte
Cytokinesis- block Micronucleus Assay. The global
metabolic profile of Bs was assessed using 1H NMR
spectroscopy and metabolites resonances were

assigned employing the Chenomx NMR Suite, 2D NMR
spectroscopy, Metabominer platform and literature
data. Finally, we established a metonomic
approach to examine the in vitro ferentation
induced changes in gut microbiota communities.
Amplicorrbased Next Generation Sequencing of the
DNA which correspond to the hypervariable regions of
16S ribosomal RNA was applied.

P. eryngii FSs were found to protect lymphocytes
against the damge induced by Mitomycin C, a known
genotoxic agent. In addition, the metabolomic and
metataxonomic profiles showed significant variations
Fa | NBadzZ &6 2F YdZAKNR2YQ:
Multiple regression analysis was employed for the
assignment of amgenotoxicity to  specific
constituents of the multcomponent mixture of the
metabolome. The identified metabolites, associated
with the antigenotoxic effects of the fermentation,
will be further evaluated as for their correlation with
changes of gut comgition at family, genus or even
species level.

This research has been-fimanced by the European Union and Greek national funds through the Operational Program Competitiveness,
Entrepreneurshiand Innovation, under the call RESEARCREATEINNOVATE (project code: T1HI3K04).
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CLOACAL MICROBIAL COMMUNITIES
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Microbial communities of wild animals are being

increasingly investigated as they can provide data for
dzy RSNR G YRAY 3 K2adQa
conservation. Loggerhead sea turtles (Caretta caretta)
are a keystone species in marine ecosystems and are
consdered vulnerable by the IUCN Red List, which led
to growing efforts in sea turtle conservation by rescue

centers around the world.

Here we describe oral and cloacal microbiome of
Mediterranean C. caretta by 16S rRNA gene
sequencing to compare the micr@bicommunities of
wild subjects versus turtles in, or after, rehabilitation
in the Adriatic Sea rescue centers and clinics.

Our results show that the oral microbiome is more
susceptible to the environmental shifts than the
cloacal microbiome, and that does retain a portion
of the microbial taxa regardless of the shift from the
wild and into rehabilitation.

aSRAOAYSEZ

' YAOGSNEAGE 2F . I NR
Proteobacteria and Bacteroidetes dominated both

oral and cloacal microbial communities, while the

0 A BofeR Rigtimatidilaéd®a phyldMPWag prEvalent in

cloacal samples.

Unclassified reads were abundant, which indicates
high incidence of yet undiscovered bacteria of the
marine reptile microbiomes.

We provide the first insights into the oral microbial
communities of wild and rehabilitated loggerhead sea
turtles, and estalish the framework for quick and nen
invasive sampling of the oral and cloacal microbiome,
useful for expansion of the sample collection in wild
loggerhead sea turtles.

This investigation on the effects of captive
environment on the gt-associated microbial
community provides a baseline for studying the impact
2T Kdzaol yRNE O2yRAGAZ2Y A
Oy LROGSYyGAlffe FFFSOI
return into the wild.
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Soil volatile organic compounds (VOCs) are important
molecules that are affecting soil ecology and function

and several studies suggest that in regional and global
scale they may affect atmospheric chemistry.

In Eastern Meditemnean Region, climate change
unequivocally already affected the productivity and
the ecology of agricultural soils.

Previous studies mainly reported VOCs fluxes in
surface soils of Mediterranean region in different
ecosystems. Soil water availability affecting both
biological and physical processes of soils which in turn
are affecting VOCs emissions. In the current study, we
examined how soil drying influences the VOCs
exchange rates in two different vineyard soils using the
headspace  solighase  mico-extraction  gas
chromatographymass spectrometry (HSPMEGC
MS) method.

The main VOCs identified in low ppbv values were
nonanal, hexane, heptane, and toluene.

Drying had a significant effect on VOCs concentration
and the emission rates of the different compounds
were negatively associated with soil water holding
capacity.

Multivariate analysis also showed that soil and water
content had a significant impact @he composition of
VOCs identified. Soil chemical properties have been
affected by water availability and partially explained
the VOCs emissions from the soils tested.
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Pathogenic microorganisms in the effluents of
wastewater treatment plants (WWTPs) entail a
potential risk to public health, as there responsible
for many waterborne diseases. Among them, viruses
have been recorded in high concentrations, even when
bacterial indicators are detected in low levels.

Also, the spread of antibiotic resistant bacteria (ARB)
and antibiotic resistance ges (ARGS) in recent years
has emerged as a major problem for human health.

The overuse of antibiotics, in combination with the
inability of the conventional WWTPs to fully eliminate
them, has led to the proliferation of ARB and to the
dispersion of antibiotic resistance in microbial
communities.

The aim of the study was to examine the capability of
economic and ecdriendly treatment to encounter the
challenge to offer water safety. In this perspective, a
constructed wetland system (CW) receiving domestic
primary wastewater was evaluated as altafive
wastewater treatment systems over its potential to
eliminate  enteric viruses (Adenoviruses and
Enteroviruses), ARB and ARGs. In addition, the
concentration of target ARGs in different types of
genetic material was estimated and the alterations of
antibiotic resistance profile of bacteria (Escherichia
coli and Enterococci) were examined.

A multi linear regression model was developed in an
effort to estimate the role of the resistance genes to
L2 LJdzf F GA2yQad NBRdAzOGA2Yy |
selected antibiotics. Results demonstrated that CW
could achieve satisfactorily removal rates for viruses,
over 90%, compared to conventional WWTPs.

Moreover, despite the fact that bacteria exhibited a
complex behavior regarding their tolerance to
antibiotics, the CW could contribute to the elimination

of the ARB and ARGs. For example, the removal rates
of blaTEM, sul2 and tetA genes were 91%, 77% and
86%, respectively. Generally, ARGs continued to be
present in the effluent, while no clear pattern of
bacterial resistance profile was observed.

Finally, the crucial role of bacteriophages in the
dissemination was observed as the ARGs appeared
abundant in phages fractions.

Compared to conventional treatment methods, the
examined system provided promisingesults.
However, public health risks still remain, especially if
the water is intended for reuse, mainly due to the
presence of viruses in the final effluents.
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Gastrointestinal nematodes constitute a major
problem for the production of grazing animals.
Anthelmintic compounds are widely used to control
these infestations. The limited and partial metabolism
of anthelmintic compounds in animals result in their
excrdion in feces and urine which, through their use
as manures, reach agricultural soils.

There they could persist entailing a risk for the
contamination of other environmental compartments.
Removal of anthelmintics from manures prior to their
application ould prevent contamination of
agricultural soils.

However, no manure curation methods are in place. In
this study we examined the efficiency of
bioaugmentation as a method to remove

anthelmintics from feces. Specifically, we tested the
capacity of bacteal consortium able to degrade

thiabendazole, a benzimidazole anthelminthic, to
degrade two others widely used benzimidazole
anthelmintics, albendazole and fenbendazole. Prior

liquid culture tests with a wider range of
benzimidazole anthelmintics showed ath the

consortium can degrade efficiently beyond
thiabendazole also other benzimidazoles like

albendazole and ricobendazole, both carrying low
molecular weight substituents in their benzimidazole
moiety.

However, it was less effective against benzimidezol
with  bulky  substituents like mebendazole,
flubendazole, fenbendazole. We further investigated
the bioaugmentation ability of the consortium in feces
fortified with 5 and 50 mg kd of thiabendazole,
albendazole and fenbendazole. To determine the
contribution of the indigenous manure microbial
community to benzimidazole degradation we
determined their dissipation in fumigated and non
fumigated fecal samples augmented with the
consortium.

Bioaugmentation enhanced the degradation of all
three compounds wh DT50 of thiabendazole,
albendazole and fenbendazole being reduced from
77.8115, 1013 and 43.8%8 days to 35.-B8.5, 7.49.7
and 41.642.2 days respectively. The bioaugmentation
efficiency was further accelerated in fumigated
samples, in the absence tfe indigenous microbial
community.

The latter contributes to anthelmintic degradation as
suggested by the significantly lower DT50 values in
fumigated vs norfumigated, nonrbioaugmented
feces. Our findings suggest that bioaugmerdati
could be an efficient tool for the in situ detoxification
of contaminated manures minimizing exposure of
agricultural soils to these compounds.

Acknowledgment:The research work was supported by the Hellenic Foundation for Researcimavation
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Wastewater treatment plants (WWTPSs) are known to
be one of the main and most important sources of
microplastics (MPs) discharge into the environment.

The present work investigated the occurrence of
microplastics in several stages (inlet, anaerobic
digestion, activated sludge and effluent) of a WWTP
located in Chania, Greece.

Two sampling periods were performed, the first
sampling took place in the winter and the second took
place in summer of 2020, during which, numerous
cases of Covid9 were recorded in Greece.

At the same time, the presence of 4 antibiotic
resistance gene (qnrA, ampC, tetA and sul2) within
the plastisphere of microplastics collected from the
activated sludge and effluents was studied. MPs were

detected in all samples collected from all the stages of
the WWTPs in the two sampling periods.

Fragments werehte dominant shape of MPs while the
dominant size of MPs was smaller than 200.

An increase in the concentration of MPs were detected
in the effluents and activated sludge during the
summer period. MPs in the effluents were mainly high
density polyethygéne (HDPE) while the majority of MPs
in the inlet was polyvinyl chloride (PVC).

The concentration of antibiotic resistant genes within
the plastisphere displayed different patterns in terms
of sampling period and MPs origin.

This staly suggests that WWTPs can act as source and
sink of MPs while the MPs can serve as sinks of specific
antibiotic resistant genes in WWTPs.
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The present study concerns the serious issue of
biodeterioration of the caves belonging to natural and
cultural heritage sites due to the development of
various microorgaisms. A series of 18 essential oils
(EO) extracted from various Greek plants were
evaluated in vitro against 35 bacterial and 31 fungi
isolates (isolated from a Greek cave). In continuance,
eight (8) representative bacterial isolates were further
used to ealuate the minimum inhibitory
concentration (MIC) and neimhibitory concentration
(NIC) values of the most effective EOs.

Following the findings of the in vitro study, a new
commercial product was developed by utilizing the
most effective EO in a fornation capable to be
applied by spraying on cave walls.

In continuance, the new product was applied in situ in
Peania Cave (Koutouki) located in Attica, Greece at two
different time points (16 months apart). The
effectiveness of the product was evaluatedjainst
total viable counts (TVC), total bacterial counts (TBC),

Cyanobacteria, Enterobacteriaceae, coliforms, yeasts
and moulds.

According to the in vitro study results, two EO of
Origanum vulgare were the most effective, followed
by that of Saturejaitymbra. The MIC ranged between
0.0150.157 and 0.01:8.156 (v/v) for the bacterial and
fungal isolates respectively, depending on the case.

Therefore, the Origanum vulgare EO was utilized as the
main antimicrobial combound in the the new product
formulation and tested by spraying the cave walls. The
biocide application showed a similar antimicrobial
effect at both application times. The population of TVC
and TBC was reduced by-98%, of Cyanobacteria by
99-100%, of Enterobacteriaceae and coliforms by 95
¢ h98%, respectively (detected only at the 2nd pilot
experiment measurements) and yeasts/ moulds by 76
86%.

The current study demonstrated that conventional
biocides may be replaced by herbal biocides with
significant prospects fawommercial exploitation.
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Generation of genotypic and phenotypic diversity,
through genetic recombination in meiosis, is of utmost
importance for the survival and adaptability of species
over evolutionary timescales. In asextahgi genetic
recombination is thought to be mediated by an
alternative mechanism, termed the parasexual cycle.
This involves anastomosis between genetically
different hyphae and/or conidia, which can lead to
hetokaryosis and nuclear fusion followed bytatic
recombination during ploidy reduction (i.e.,
haploidization). However, fusion between different
individuals and establishment of viable heterokaryons
are believed to be largely prevented in nature by non
self recognition systems, a phenomenon desedlitas
heterokaryon incompatibility.

Here, we investigated the extent and mechanisms of
cell fusion and heterokaryosis in the important asexual
plant pathogen Verticillium dahliae. We used el
imaging and genetic complementation assays of
tagged Vdahliae strains to analyze the extent of ron
self vegetative fusion, heterokaryotic cell fate and
nuclear behavior. Under starvation, naelf fusion of
germinating spores occurs frequently regardless of the
previously assessed vegetative compatibility tbé

LI NIy SNE ® { dzLJL2 4 SRf &

permit  nuclear transfer, establish viable

heterokaryotic cells, and support the growth of mosaic
mycelia. In these heterokaryons nuclei can engage in
fusion or transfer of genetic material, and formatiof
diploid cells was confirmed by flow cytometry and
genetic analysis. In parallel, we developed an efficient
CRISPR/Casfediated system to study the role of
autophagy during heterokaryosis. In cells with GFP
tagged Atg8, we documented an autophagy
dependent nuclear degradation pathway which was
responsible for the reduction of the nuclear copy
number in heterokaryons upon cell fusion. Deletion of
the core autophagic genes atgl and atg8 impaired
nucleophagy and as a result a significant fraction of
fusedcells (~25%) contained more than one nucleus.
In addition, we observed that autophagy was strongly
induced before the manifestation of the
incompatibility reaction, but functionally analysis of
atgl revealed that autophagy is not required for cell
death izl | Od dz f £ & 1SS0
fusions from destruction.

Our results demonstrate an imperfect function of
somatic incompatibility systems in V. dahliae that
frequently  tolerate  the  establishment  of
heterokaryons and potently the initiation of the

A Ay Cparasedual A dyleS ¢ evei diefwdeyi & vegemitives v

incompatible strains.

M £ \"(%‘”

IMP



OP_44

INSIGHTS ON'THE SPECIFICITY OF BACTERIAL'PURINE PERMEASES REVEALED FROM PHYLOG

Conference of
MIKROBIOKOSMOS

| §

MUTATIONAL ANALYSIS OF A RECONSTRUCTED ANCESTRAL HOMOLOG

Tatsaki E, Anagnostopoulou’Zantza? Mikros B, Frillingos S

Laboratory of Biological Chemistry, Department of Medicine, School of Health Sciences, University of loannina,

2Division of Pharmaceutical Chemistry, Department of Pharmacy, School of Health Sciences, National and Kapodistrian Univers

of Athens,

SInstitute of Biosciences, University Research Center of loannina (URCI)

Ancestral sequence recansction (ASR) is a powerful
strategy for studying the etiological relation of protein
sequence, structure and function. We used ASR to
analyze structurdunction and specificity relationships
in NAT/NCS2 (Nucleobasscorbate Transporter/
NucleobaseCaticn  Symporter2)  family. We
performed phylogenetic analysis of the bacterial
NAT/NCS2 homologs and reconstructed AncXanQ, the
putative common ancestor of a monophyletic group
represented by the xanthinepecific XanQ of E. coli.
AncXanQ was analyzed functidhy by
extrachromosomal expression in E. collX and
shown to be a rather promiscuous transporter which
transports both xanthine and guanine and recognizes
a wide range of analogs. However, homology modeling
showed that AncXanQ conserves all binesitg
residues of the xanthinspecific XanQ. To understand
the difference, we subjected AncXanQ and XanQ to
rationally designed mutagenesis. Our results show
that five residues outside the binding site are linked
with the difference in specificity. Mutationfane of

them (S377G) enlarges the specificity of XanQ towards
an AncXanQ profile, whereas combination of S377G
with mutations in at least one of the other positions
(G27S or T312S) restores the xantkspecific profile.

In AncXanQ, G377S can restrict gfieity only in
combination with mutations at the other four
positions. Molecular Dynamics (MD) indicates that
S377G tilts transmembrane helix 12 resulting in
rearrangement of F376 relative to F94, a phenyl
directly involved in substrate binding, in theanQ
binding pocket, whereas G27S strengthens a H bond
network that runs through the core (bindirgite
carrier) domain of the transporter and affects the
positioning of two other binding residues, F322 and
Q324. Thus, sequence changes outside the bindtiag s
(S377G, G27S) may influence the binding site through
longrange interactions and these conformational
effects may explain the specificitglated roles of
S377G (allowing recognition/transport of additional
purine substrates) and G27S (restoring thedficity

for xanthine in the G27S/S377G mutant).

Acknowledgment: This research isfit@mnced by Greece and the European Union (European SociaBSFjdhrough the Operational
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PHAEODACTYLUM"' TRICORNUTUM "DICER' ‘PROCESSES ' HEMERCCKMALL"RNAS CFROM
EPIGENETICALLY REPRESSED AUTONOMOUS ' RETROTRANSPOSONS

Grypioti E234 Richard K, Jauber MS, FalciatoreA*8, Kalantidis K, Verret P23

linstitute of Marine Biology, Biotechnology and Aquaculture (IMBBC) Hellenic Centre for Marine ResearciQidgatR)ent

of Biology, University of Crete,

3Institute of Molecular Biology and Biotechnology (IMBB), Foundation for Research and Techiaisg{FoRTH),
“Institut de Biologie Pais SA Y SZ [ 02N} G2NE 2F /2YLlzi+k GA2y Lt FyR vdzZ yaaAid
SBioinformatics Unit (MF1), Robert Koch Institute,

fInstitut de Biologie Physigdhimique, Laboratory of Chloroplast IBgy and Light Sensing in Microalgae, UMR7141 Centre
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Diatoms are prominent Stramenopilenicroalgae Our results uncovered a diversification of key RNAI
responsible for near half of the marine productivity. effectors in diatoms whose distribution across species
RNA interference (RNAI) is a mechanism of regulation suggeststhe presence of distinct RNAi pathways in

of gene expression mediated by small RNAs (sRNAs) these organisms. PtDCR is indispensable for the

processed by the endoribonuclease Dicer (DCR). processing of 281 nt long doublestranded sRNAs
originating from retrotransposons covered by
To date, the mechanism and physioladimle of RNAI repressive epigenetic marks suggesting the presence

in diatoms are unknown. We mined recently available  of a RNA directed athylation pathway in this diatom
diatom genomes and transcriptomes for key RNAi species. Finally, PiD&® lines presented a
effector proteins and retraced their phylogenetic compromised recovery post nitrate starvation
history. DCKnock out lines in the model diatom supporting a role for RNAIi in the acclimation to
species Phaeodactylum tricornutum were geated nutrient limitation.
by CRISRas9 approach.

Our results shed light on the mechanismnd role of
We analyzed their mRNA and sRNA populations and RNAI in diatoms broadening our understanding on the
studied their acclimatory response to nitrate evolution of RNAI in eukaryotes.
starvation.

We thank Vasiliki Theodorou and her team from the IMBB sequencing facility for providing advices in SRNA library préyaiatonhank
Antony JamesforrA Ay 3 Ay 9y3AfAaKed 28 01y26fSRIAS adzZLIR2 NI 69dDd | YR Cod
SELX 2AGLFGARZY 2F al NAYyS . A2f23A01f wSazdNDSa 6/a. wié O6ResechpnnHc
FYR LYyy2@FGA2Yy LYTNI aGNUzOGdzNB¢é X TFTdzy RSR o6& GKS hLISNI G A20¢42620)0t NB 31
and cofinanced by Greece and the European Union (European Regional Development Fund). This work was fundejeby RAIO (RNA
Silencing in Diatoms) (E.G. and F.V.) which has received funding from the Hellenic Foundation for Research and InfRiyationtifiel -
General Secretariat for Research and Technology (GSRT), under grant agreement No 483. E.G. vedsbsupp&MBO Shererm
CStt2pgakKAlIAa® 22N] GF1Sy LIXFOS Ay ! oCod tl1 0 gl a& adzl2 NioSR o0& GfFf
BettencourtSchueller.
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BIOSYNTHESIS AND TRANSPORT AND INTERCONBESVH BIMEDIATED REGULATORY CIRCUITS

Giarimoglou N, Kouvela A Maniatis A, Zhang?) Stamatopoulou ¥ Stathopoulos €

1Department of Biochemistry, School of Medicine,University of Patras,
2Laboratory of Molecular Biology, National Institute of Diabetes and Digestive and Kidney Diseases

Staphylococcus aureus is a major grpositive human
pathogen responsible for severe nosocomial antibiotic
resistance, worldwide. Recently, we have shown that
mainstream antibiotics that target protein synthesis in
S. aureus can modulate transcription whicis
controlled by structurespecific Thox riboswitches
which bind tRNAs as ligands (1). A specific gly&T
riboswitch which controls transcription of the sole
glycyHRNA synthetase (GlyRS) synchronizes both
translation and cell wall formation uponcegnition of

P (proteinogenic) tRNAGIly and NP (sppateinogenic)
tRNAGIy, respectively (2). However, nothing is known
on the role of expression of each tRNA species in the
synchronization of both pathways and possibly other
important  pathways that are fustionally
interconnected. We successfully eliminated P1
tRNAGIy in the S. aureus RN4220 strain for the first

References

time, using an appropriate CRISPR/Cas9 genome
editing tool. Subsequent analysis of the edited strain
using whole transcriptome NGS, revealed impatt
but not extensive expression profile alterations. Gene
enrichment ontology analysis showed changes in the
redox status of the edited strain which was correlated
with alterations in the phosphate pentose pathway,
the purine metabolism pathways and seskr
pathways that contribute to tRNA pestanscriptional
modification. In addition, we observed modulation of
the ABC transporters and FMN biosynthetic pathway
which is extensively regulated by riboswitches. Our
results show that tRNAs are important regols of
bacterial homeostasis and reveal new layers of RNA
mediated regulation through the interconnection of
different types of riboswitches.

1. Stamatopoulow. et al. (2017) Nucleic Acids Res 45: 1613258

2. Apostolidi M. et al. (2015) RNA 21:17315
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ESTRADIOL AND 'PROGESTERONE ' MODULATED ' GROWTHN AMESIOFILM 'PROPERTIES OF

CANDIDA ALBICANS
YIf+&NOBRS]T C

L adl yo dz Univesiy, FacullyloBMedicine, Department of Medical Microbiology

Since, it was reported that microorganisms have
receptors for host hormones, researchers are focused
2y GYAONROAL
communication betwen hormones and
microorganisms during infection [Lyte and Cryan,
2010; Lyte and Freestone, 2014]. It is well known that
RdzZNAYy3 GKS AyFSOlAazys:
YAONROSQa Sy@ANRYYSYyi
and Freestone, 2014; Plotkin and Visel2000;
gy3Stale Si If®dXT HNHMB
this environment. Previous studies suggested that
hormones sensed and responded by microorganisms
modulate growth and gene expressions associated
with metabolism, virulence and/or antimicradd
susceptibilities [Plotkin and Viselli, 2000; Lyte and
Cryan, 2010; Hosoda et al., 2011; Lyte and Freestone,
2014; Ho et al., 2017; Salgatora et al., 2020; Liu et
Ff®S wnuwnT 9y3aAStale Si | f

Candida albicans is a member of the healthy human
microbiota of vagina, skin, mouth, respiratory and
intestinal system can cause opportunistic infections. In
this preliminary study, the roles of estradiol and
progesterone on growth, adhesion and biofilm
pr2 LISNIASa 2F [/ ot oAO0lya
determined under experimental conditions mimicking
K2alQ O2yRAUAZ2YAD

C.albicans was grown in breast cancer cell line (MCF
7) with /without two different concentrations of
estradiol (0.1 and 0.4ng/mL) and pexjerone (2 and
20ng/mL).

Growths were measured spectrophotometrically in
two-, four, six and 24h periods. Adhesive yeast

SYR2 ONXR y 2 f 2cauadts weré deterrdnéRis Niciet MTcells lysedl S

and inoculated on Saboured dextrose agar. Biofilm was
evaluated bymicrotiter plate assay. One and twaway

l'bh+! 5dzyySGidQa vYdzZf GALX S
K 2 Pérforded forastRtisticalkahalysesd SO2YS (G KS
w[edS FTYR /NEBIYX wnmnT [&0(S§

The growth of C.albicans in MCFells was found to

Iy Re Kaigticaly Sinciea@setly duyh dirsth fouB houils NJi
2 gd, whénSthe andulialiod) K |

OLIXKnNndanmuL T
prolonged to 24 hours, it was statistically significantly
RSONBIFaSR 6L nonnnmid @

Moreover, hormones reduced adhesion of yeast
except for the presence of 20 ng/mL progesterone;
which was statistically significantly (p: 0.01).
dnierestingly, m Bbidfilm  formation  statistically
significantly increased in the presence of all hormones
at all concentrations at both 24 and 48 hours
LT ndnnnmi @

These findings suggest that C.albicans sensed
hormones and regulated seffrowth and virulence
Iproperties ddrimguinfegtiousipiondsst y Q 6 S NB
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SAMPLING THE FLUX SPACE OF MICROBIAL METABOLIC NETWORKS FOR (UN)BIASED ASSES!
THE "POSSIBLE '"FUNCTIONAL - STATES: THE ' EXAMPLECONM2SARS THE  HUMAN ' ALVEOLAR

MACROPHAGE METABOLIC NETWORK

Zafeiopoulos H? Chalkis A*° Pavloudi & Fisikopoulos ¥, Tsigaridas™®

'Hellenic Centre for Marine Research (HCM#titute of Marine Biology, Biotechnology and Aquaculture (IMBBC),

2University of Crete, Biology Department,

®National & Kapodistrian University of Athens, Department of Informatics & Telecommunications,

4Athena Research Innovation Center ,
SGeomScale ordlnria Paris and IM] w D <

Genomescale metabolimetwork reconstruction is a
mathematically structured representation of an

{2Nb2YyYyS

' YABGSNBAGS FYR tIFNRA !
1410** human alveolar macrophage metabolic
network, flux sampling was performedhaximizing the

2NEIYAEAYEAQ YSGlo2t A0 ySi¢ andhshiomassobjezva. Subsequandydtkebiomads f

genetic, and genomic information [1]. Commonly used
constraintbased methods depend on an objective
function, leading to biasednalyses, and return a sole
(Flux Balance Analysis) or just the minimum and
maximum solutions (Flux Variability Analysis).
Contrary, flux sampling can be performed either with
or without an objective function and covers all the
possible flux values a retan may get, by estimating

a probability distribution for each flux [1].

Here, we present applications and potential of flux
sampling using the dingo* Python library we build,
implementing the Multiphase Monte Carlo Sampling
(MMCS) algorithm [2]. dingis able to sample on the
flux space of metabolic networks of the highest
dimensions accessible today (Recon3D). An example of
the usage of dingo is presented: using the-IAB ¢

References
[1] Wo{ OKStft SYyo6SNASNI I yR
10.1074/jbc.RB0048200.

[2] l'd [/ KIFEflAaZ
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[3] A. Renz, L. Widerspkk | y R
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objective function of SARS0\V2 [3] was added in the
model and flux sampling was performed again, asking
for the biomass function to be maximized. Our findings
are in line with those of &z et al. [3] where guanylate
kinase (GK1) was suggested as a potential drug target
for COVIEL9. Figure 1 highlights how GK1 is increased
when SARE0V2 is maximized contrary to Tyramine
Sulfotransferase (TYMSULT) that is not affected.

Building on cuent approaches for metabolic

modeling of microbial communities, dingo will support
constructing a community model from a list of models
assuring the exchange of fluxes between both
individuals and their environment but also among
them. This way, dingo Wienhance inference of

microbial interactions and design of synthetic
communities.
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* https://github.com/GeomScale/dingo/ ** https://www.ebi.ac.uk/biomodels/MODEL1011090001
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VISUALIZING 3D MUILAYERED NETWORKS INTERACTIVELY WITH ARENA3SDWEB

Karatzas E Baltoumas ¥ Pavlopoulos &

IBSRC Alexander Fleming

Efficient  integration and  visualization  of
heterogeneous biomedical information (e.g., host
microbiome interactions, implicated biological
pathways, potential inhibiting drugs) in a single view is
a key challenge. We present Arena3Dweb [1], the first,
fully interactive and dependendyee, web application
which allows the visualization of multilayered graphs
in 3D space. With Arena3Dweb, users can integrate
multiple networks in a single view along with their
intra- and interlayer connections.

For cleare and more informative views, users can
choose among a plethora of layout algorithms to apply
on a set of selected layers either individually or in
combination. Users can also align networks and
highlight node topological features, whereas each
layer as w# as the whole scene can be translated,
rotated and scaled in 3D space. Uselected edge

colors can be used to highlight important paths, while

Availability: http://bib.fleming.gr:3838/Arena3D

References

[1] Karatzas, Evangelos, et al. "Arena3Dweb: Interactive 3D visualization of multilayered networks." Nucleic Acids Researc

(2021).

node positioning, coloring and resizing can be adjusted
on-the-fly. In its current version, Arena3Dweb
suppots both weighted and unweighted graphs and is
written in R, Shiny and JavaScript.

To avoid confusion, while Arena3Dweb has been
inspired by the Arena3D [2] standalone version, it is a
new application which has been written from scratch
using different tehnologies. Compared to Arena3D,
Arena3Dweb comes with richer functionality and
navigation options. The most advanced feature in
Arena3Dweb is the ability to apply layout algorithms
on a subset of selected nodes, or layers or on the
whole network. This er@des generating views with
drastically fewer line crossovers and makes it easier to
detect feature patterns. Furthermore, as a web server
application, Arena3Dweb can run on any browser and
attract a much broader audience beyond the
biomedical field.

[2] Pavlopoulos, Georgios A., et'#\rena3D: visualization of biological networks in 3D." BMC systems biology 2.1 (2008): 1
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LONGTERM SUSTAINABILITY OF NEWHRMAROPEARESEARCH INFRASTRUCTURES

Laskaris P Hatzinikolaou B GonouZagou Z Velegraki A Karagouni A

!National AndKapodistrian University Of Athens

The Microbial Resource Research Infrastructure is a
panEuropean research infrastructure that focuses on
the preservation, study, provision and valorization of
microbial resources and biodiversity. MIRRIvides a
singleentry point called Collaborative Work
Environment (CWE) to facilitate access to microbial
resources, facilities and data in order to preserve and
exploit the microbial diversity across Europe.

MIRRI is composed of over 50 microbial &jatal
Resource Centres, Culture Collections and research
institutes possessing over 400,000 microbial strains
and over 200,000 genetic and biological resources.
Services available through the CWE include:

Microbial deposits (public, patent arghfe)
Microorganism isolation, preservation and
cultivation

Molecular identification

Phenotypic characterization

Molecular characterization, molecular typing
and phylogenetic analysis

Highthroughput sequencing services
Screening, tests anddassays

w
w

€ €€

€€

Taxonomic database tools

Consultancy, training and contract research
Expert Clusters for legal issues

Expert Clusters for microbial taxonomy and
cultivation

Expert Clusters for IT and Data Management
Advanced online courses in microbiology
Training courses in partner organisations

In Greece the institutions taking part in MIRRI include
the Culture Collections of the National and
Kapodistrian University of Athens, the Dairy Collection
of Agricultural College of Athens and the Benaki
Phytopathological Institute Collection. MIRRI atgl i

CWE is a unique opportunity for collaborations with

other researchers or partnership with other
institutions.
v,
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A BENEFICIAL ENDOPHYTIC . FUNGUS/DELIVERS RNAI MOLECULES TO PLANTS

Dal&ouras A2 Katsaouni A, Avramidou M, Tsiouri @, Dadami E Makrisi!, Georgopoulou !, Vassileiadis!S

Papadopoulou K

tUniversity of Thessaly, Department of Biochemistry & Biotechnology,
2ELGEDEMETER, Institute of Industrial and Forage Crops

Fusarium solani strain K (FsK) is alsmihe beneficial
endophytic fungus. The mechanistical details
governinghe interaction between this endophyte and
its host are still elusive, but a growing body of evidence
suggests that RNA interference (RN#&iated
processes underlie the onset of symbiosis.

In order to characterize the core RNAiI machinery of
FsK, we pdormed nextgeneration sequencing and
identified that the endophyte encodes two Dicer and
two Argonaute genes.

Acknowledgments¢ KA & NBaSI NOK g1 &

I Fdzy RSR
{ 1 U2 REwiadrant agreement N. 793186NRSTIP).

By transforming the FsK with a hairpin GFP construct
(FskhpGFP and performing small RNA sequencing,
we could record the abundant accumulation of-29

nt GFP siRNAs in HspGFP. Importantly, by colonizing
GFPexpressing Nicotiana benthamiana plants {Nb
GFP) with FsKpGFP, we could record the onset of
systemic RNAiof the GFP transgene in MN&FP,
demonstrating that the endophytic fungus transmits
RNAI molecules to its host.

Our data suggest that trarsngdom RNAi phenomena
may govern symbiotic relationships to a greater extent
than previouslythought.
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GENOMIC "MUTATIONS! IN=VIBRIO “SPECIES ' CAN 'DRIVEEBDCRESRSTANCE "AGAINST LYTIC
BACTERIOPHAGES INVOLVING'A QUERENING MEDIATED MECHANISM.

Skliros B, Kostakou M Katharios P Flemetakis E

!Laboratory of Molecular Biology, Department of Biotechnology, School of Applied Biology and Biotechnology, Agricultural

University of Athens, 1855 Athens, Greece,

2Institute of Marine Biology, Biotechnology and Aquaculttiel)enic Centre for Marine Research, 71500 Heraklion, Crete, Greece

Interest in bacteriophage research has been revived
during the last decade in an attempt to better
understand their interaction with antibioticesistant
bacteria, andenefit from it.

Nevertheless, bacteriophage application often
referred to as phage therapy, is hampered by the
development of phageesistant bacterial strains.
Vibrio species have been proven a valuable tool to
study the orchestrated metabolic respan®f gram
negative bacteria, against abiotic and biotic
challenges.

Previously, we showed that Vibrio alginolyticus is able
to diminish the expression of specific receptors and
transporters in its membrane and potentially abort
infection by lytic bactedphages. Here we show that
this process is also in line with a metabolic adaptation

strategy involving quorum sensing receptor genes
LuxP and LuxN, as well as LuxS and LuxMisadicer
biosynthesis genes and finally AphA and HapR, two cell
density regulabry proteins. Marine Vibrios alter the
expression patterns of these genes achieving
widespread metabolic reprogramming.

This adaptation process was also linked with genomic
mutations of phageesistant strains. Wholgenome
sequencing of bacteriophage resistant strains,
revealed mutations in genomic regions, responsible
for organizing and orchestrating a complex metabolic
response such as transcriptional regulator UhpA.

This phenomenon appears to be phage specifime
tuned metabolic engineering, imposed by the different
phages the bacteria have interacted with, updating
their role in microbial marine ecology.
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ASSESSING THE E. COLI STRESS RESPONSSEE@ FENOWING THE ARPLGN OF HIGROWER

ULTRASOUND

Spiteri T, Valdramidis ¥
tUniversity Of Malta

Bacterial resistance due to different treatments have
been quite a huge threat in both food industrial and
medical fields. It is thus important that the
antimicrobial mechanism of actions for bacteria due to
different disinfection environments, such as
ultrasound, are investigated and understood. This
study aimed at unravelling the mechanism of action of
ultrasound as a pH reduction enhancer by assessing
the effects of (sequential) high power ultrasound
treatments (26kHz) on E. colil2 MG1655 and its
isogenic mutant gadW by RNBEQ.

The isogenic mutantgadW was chosen, considering
that the GAD system is known to play an important
role in acid tolerance of bacteria while knowing that
ultrasound enhances the production of (hydroxyl)
radicals and decreasethe pH of the processed
medium. According to the obtained RMAEQ results a
total of 1825 genes were expressed following
ultrasound treatments, playing different roles in the
cell. The expression of these genes were associated to
DNA damage, cell membranategrity and also
metabolic effects. The studied strains also showed
different Differential Expressed Genes (DEGs), with

some genes being directly responsible for defence
mechanisms, while others playing an indirect effect
due to cell damage. Furthermagra heat map analysis
of the results indicated a gradual decrease in
expression of the genes as we move from just one
cycle of ultrasound treatment to a sequential
treatment.

This response was less pronounced in the gadW than
the WT.

Thus, it can be cwluded that gadW is playing an
important role in general stress resistance. In addition,
E. coli KL2 builds a self protection mechanism by
increasing the expression of genes involved in the
respiration for increased growth, production of
flagellum and pi, whilst also activating various
protection mechanisms such as sigma S and E.

Overall, it can be concluded that high power
ultrasound is a technology that triggers reactive
oxygen species production and increases acidity
resulting h a number of different defence mechanisms
which directly link to E. coli resistance.
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THE IMPACT 'OF PLASMA MEMBRANE LIPID:COMPQOSITION ON' FEMEBIATERD ADHESION OF

ENTEROHEMORRHAGIC ESCHERICHIA COLI

Cazzola HLemaire t, Acket § Prost E Duma £
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Limoges;The Bioinformatics Group, School of Water, Energy and Environment, Cranfield University

Animal pathogenic enterobacteria are a major source
of foodborne outbreaks. Among them,
Enterohaemorrhagic Escherichia coli (EHEC) O157:H7
is known to lead to severe diseases like haemolytic
uraemic syndrome. The adhesion on tissue, which is
the first stepinitiating the colonisation, is mediated by
cell surface appendages and organelles, including
flagellum. Recently, EHEC flagellum has been
described to recognise the phospholipids of plant
plasma membranes. This finding stressed the need to
investigate futher the molecular mechanisms of the
flagellum interaction with plasma membrane lipids.
Here, we use biomimetic membrane models and cell
lines to decipher the impact of lipid content of the
plasma membrane on enterohemorrhagic E. coli
flagellummediated adhesion. The  flagellum
interaction with membrane lipids was studied using
Giant Unilamellar Vesicules (GUVs), as biologically
relevant cell membrane model. Bacterial adhesion on
GUVs was dependent on the presence of the flagellar
filament and its motility By testing different
phospholipid head groups, the nature of the fatty acid
chains, or the liposome curvature and based on

molecular dynamics simulation, we found that lipid
packing is a key parameter to enable bacterial
adhesion. Using HZ9 cells growrin the presence of
polyunsaturated fatty acid or saturated fatty acid, we
found thath-linolenic acid reduced adhesion of wild
type EHEC but not of a ndlagellated mutant. Finally,
our results reveal that the presence of flagella is
advantageous for théacteria to bind to cholesterel
enriched lipid microdomains.

All together, these findings demonstrate that plasma
membrane adhesion via bacterial flagella play a
significant role for an important human pathogen [1].
The results generated in the presertugdy give the
first elements for a comprehensive elucidation of the
mechanism of the bacterial flagellum interaction with
plasma membrane lipid. A precise understanding of
what are the parameters that controls the interaction
at the molecular level represgs the first step toward

a new insight on the mechanisms of pathogen
persistence. These results pave the road for designing
new solutions to prevent the bacteria attachment on
living tissues.

[1] Cazzola H. et al. (2020) mSphere5@E#):e007020
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PREGO (PROCESS, ENVIRONMENT, CHRRGANINING! LITERATURE AMIMICS (META)DATA ' TO
ASSOCIATE MICROORGANISMS; BIOLOGICAL'PROCESSES; AND ENVIRONMENT TYPES

Paragkamian 5 Zafeiropoulos H Ninidakis S Pavlopoulos & Jensend, Pafilis E
'Hellenic Centre for Marine Research (HCMR), Institute of Marine Biology, Biotechnology and Aquaculture (IMBBC

?Institute for Fundamental Biological Research, Biomedical SciencBs R K

Nordisk Foundation Center for Protein Research, University of Copenhagen

To elucidate ecosystem functioning, it is fundamental
to recognize what processes occur in which
environments (where) and wHic microorganisms
carry them out (who). These whatherewho
associations are scattered in the scientific literature
and in public repositories. PREGO aims to extract such
associations and make them available via a-stog-
shop web platform.

To thisend, PREGO combines text mining and data
integration techniques to mine data and metadata
from the scientific literature (PubMed abstracts) and
metagenomic resources (MGnify, MGAST, JGI).

Microorganisms, biological processes and
environment types mengined in free text (abstracts,

abundance tables, metadata) are identified and
mapped to structured entities from established

community resources (NCBI Taxonomy, Gene
Ontology, KEGG orthology, Environment Ontology
(ENVO)).

Comentionin-text and ceoccurrence in

data/metadata analyses are then performed to extract
such whatwhere-who associations and assign a level
of confidence to each of them. In its current version,

This combination has resulted into a knowledge base
in which 91K microbial taxa (bacteria, archaea and

unicellular eukaryotes) are associated with distinct

entities out of of 900 ENVO terms, 9K Gene Ontology
Biologcal Process terms, and 2K KEGG Orthology
terms. From this network of pairwise associations

there are 44K microbial species and 10K microbial
strains that have 1Mi associations with Environments,

650K associations with Biological Processes and 15Mi
associsions with KEGG orthology terms.

Users have access to microorganisms and their
associations through a simple web interface with a
search field to query for microorganisms of interest.
PREGO returns interactive visualizations, based on
KEGG modules for tBfent aspects of metabolism (e.g
Energy metabolism, Carbohydrate metabolism etc.)
and ENVO hierarchies for each queried taxon.
Associations are also presented as ranked lists of
entities associations which are available for bulk
download.

PREGO (pregainr.gr) aspires to aid researchers to
easily interpret experimental results by exploring
processes likely to occur in a sample, or an
experimental design or by exploring recommended

PREGO has processed 31.5Mi PubMed abstracts, 60K environments in which microorganisms are likely to be

MGnify, 32K ME&RAST samples and 17.5K JGI isolate
genomes.

found or a metaboliprocess to occur.
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CHRONOS: A MACHINE LEARNING BASED PIPELINE FOR ' THE DESCRIPTION'AND PREDICTIVE N

OF MICROBIOME: TRANSITIONS OVERTIME.

Litos A, Pavlidis P Lagkouvardos |
Ylcs Forth

Traditionally, microbial time series analysis follows the
values of individual taxa overtime and attempts to
assign etiology on observed patterns. This approach
assumes a homogenous base reacting in unison to
external effectors. These assumptions are abtays
fulfilled especially on complex natural systems like the
microbiome of human gut. Humans with otherwise
uniform demographic or dietary backgrounds can have
distinct microbial profiles that are referred to as
enterotypes. We suggest an alternative papach
based on the following premises.

At any time, communities organize in distinct clusters
of similar composition as an adaptation of the internal
restrictions to external forces. Those intrinsic subsets
of communities have differential inertia anadividual
species response to the same external effects.
Nevertheless, the progress of those communities is
largely deterministic given same external conditions.
Therefore, tracking the transition of communities
rather than individual species can help usdarstand
the ecological processes and allow prediction of future
states by knowledge of current state and applied
effect. We implement those ideas into Chronos, an
analytical pipeline written in R language.

Chronos takes as input a microbial compositiable
(e.g., OTU table) and associated meta data. For every
time point it detects the intrinsic microbial profile
clusters and describe them in term of composition.

It then produces a transition matrix with the cluster
that every sample belong to at every time point. The
matrix is then used to train a Markov chain model that
is utilized to evaluate the predictive power from
knowing the cluster/state of a microbial conunity at
one time point in relation with the cluster/state at a
future time point.

For every transition, external effectors are modeled
using Multinomial Logistic Regression to determine
their influence and hence predictability of final state.

We applied Chronos pipeline on available data from
ANRGAYI AYTFILyiQa YAONROAZ2Y
community composition as early as 3 months of age
can be predictive of the state at the second year by
including the knowledge of feeding with breast mitk o
infant formula.  Chronos is freely available at
https://github.com/Lagkouvardos/Chronos.
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HEMATOPOIETIC STEM CELL TRANSPLANT PATIENTS

Asimakis E Stathopoulou P Kouidhi § Tsiamis &

!Laboratory of Systems Microbiology and Applied Genomics, Department of Environmental Engineering,

University of Patras, 2 Seferi St, 30131 Agrinio, Grékligher Institute of Biotechnology of Sidi Thabet,
BiotechPole of Sidi Thabet, University of Mangua&ana 2020, Tunisia

Hematopoietic stem cell transplantation (HSCT) is
considered as the most effective form of tumour
immunotherapy for many hematologic disorders.
Although advances in transplant management
have geatly improved outcomes, patients are at
high risk of several complications including graft
versushost disease (GvHD). Mounting evidence
highlights the emerging role of the gut microbiota
(GM) to profoundly impact hematopoietic stem
cell transplantation and its subsequent
complications. Moreover, HSCT is followed by
major changes in metabolomics profiles that could
impact transplant outcomes. In the present study,
we investigated changes in GM composition and
faecal metabolic profiles among transplant
patients and healthy controls. The intestinal
microbiota was characterized by next generation
sequencing (NGS), while gas chromatography
mass spectrometry was employed to perform
untargeted analysis of faecal metabolites. We
found lower relative abundances  of
Actinobacteria, Firmicutes and Bacteroidetes and
higher abundance of Proteobacteria after HSCT.
Particularly, GvHD microbiota was characterized

by lower relative abundance of the short chain
fatty acid producing bacteria Feacalibacterium,
Akkermansia, VH#onella and Lachnospiraceae,
and an increase in multidrugpsistant bacteria
belonging to Escherichia/Shigella and Bacteroides.
Network analysis showed that the bacterial
community of GvHD patients was linked to a
higher number of positive interactions &lautia
and a significant mutuadxclusion rate of
Citrobacter. Regarding changes in the metabolic
profile, the faecal metabolome of the transplant
group was dominated by lipids when compared
with the healthy individuals. Overall, 76
metabolites were sigficantly altered within
transplant recipients, of which 24 were selected as
potential biomarkers. Furthermore, the most
notable altered metabolic pathways included the
TCA cycle, butanoate, propanoate, and pyruvate
metabolisms, steroid biosynthesis, and
glycolysis/gluconeogenesis. Specific biomarkers
and altered metabolic pathways were correlated
to GvHD onset. Overall, our results indicated
significant shifts in gut microbiota structure and
faecal metabolites characterizing HSCT.
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Contemporary agriculture faces great challenges
imposed by global environmental changes forcing it to
undergo radical transformations that will alloit to
maintain its viability by transiting to more sustainable
systems. A promising biotechnological approach that
effectively addresses these challenges is to exploit the
microorganisms that thrive in the rhizosphere (root
microbiome). The microbiome mgaexert strong
effects on crop growth and productivity, the response
of crops to biotic and abiotic stressors, and eliminating
the adverse effects of agriculture to the environment
by reducing inputs (water, nutrients, biocides). Despite
its potential bendits, practical applications of crop
inoculation with microorganisms are hindered by
many challenging limitations including i) the lack of a
robust methodological framework that allows for the
identification of microorganisms with a key role in
microbiomeassembly and maintenance, ii) a limited
knowledge on the effect of environmental factors in
the microbiome assembly, and iii) a limited
understanding of the mechanisms by which plant

species recruit microorganisms for populating their
rhizospheric environmnt. The BIOME project, aiming

to increase the crop productivity and to improve the
sustainability of agroecosystems, attempts to increase
current stateof-art knowledge of the crop
microbiome and translate it into innovative tools of
agroecosystems managent (practical applications,
updated production processes, and commercial
products). Specifically, progress has been made in the
development of a methodological framework allowing
0KS ARSYUAFAOIGAZYZ Aazfl
microorganisms that fawathe growth of crops under
stress conditions and protect them against pathogens.
Agronomical practices and environmental variables
FNE dzy RSNJ O2yaARSNIGAZ2Y
microbiome toward this end. Furthermore, BIOME is
endowed with stateof-the-art genome editing
approaches intending to decipher what makes a plant
able to recruit beneficial microorganisms.

This study is financed by the European Regional Development Fund of the EU and Greek national funds through the Operatior
Program Competitiveness, Entrepreneurship and Innovation, under the call RESERBREHRNNOVATE (project cod2EDK

00597)
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ENTOMOPATHOGENIC "FUNGUS 'CORDYCEPS MILITARIS ' THROUGH  THE 'USENGFCHEBECT

SUBSTRATES

KontogiannatosD!, Koutrotsios & Xekalaki S Mpampatsikou & Tarantilis P Zervakis &
!Agricultural University Of Athens, Laboratory of General and Agricultural Microbiology, lera Odos 75, 11855
2Agricultural University Of Athens, Laboratory of General Chemistry, lera Odos 75, 11855

The entomopathogenic fungus Cordyceps militaris
(Hypocreales, Ascomycota) has attracted great
interest due to its ability to produce biomass rich in
valuable bioactive compounds, e.g., cordycepin,
ergosterol, mannitol and several polysaccharides,

which present (among others) hypoglycemic,
hypolipidemic, antinflammatory, antitumor,
antimicrobial, antioxidant and immunprotective

activities. Althougtartificial cultivation of C. militaris is
feasible, there are many factors that influence
considerably the yield and the quality of the ascomata
formed. The most important is culture degeneration
usually expressed by phenotypic instability and
reduced spaulation in most entomopathogenic fungi.
In C. militaris, degeneration causes reduced or
abnormal fruitbody formation resulting in important
economic losses at the industrial scale. In this work we
experimented with degenerative commercial strains
that were unable to produce fruitbodies in standard

rice-based solid substrates. Degenerative strains
CmCanlDK and CmCan2DK were grown in basal
nutrient media that were sequentially supplemented
with (a) 80% + 0%, (b) 70%+10%, (c) 60%+20%, (d)
40%+40% and (e) 0%+*80w/v of rice and dried
Bombyx mori (Bombycidae) or Tenebrio molitor
(Tenebrionidae) commercial pet/animal feed pupae
and larvae, respectively. While both strains efficiently
colonized most of the aforementioned substrates, only
the insectenriched culture were able to form
ascomata. The highest production in fruitbodies and
cordycepin was observed in the 60%+20% w/v rice and
RNASR ¢ Y2fA02NI GNBFGYSy
MT p N Ko/gnaw.nrespectively). Our results are
consistent with the atomopathogenic nature of C.
militaris and could contribute in providing a viable and
economically feasible solution to be readily
implemented at the industriagcale cultivation of this
fungus.

Acknowledgments: This research idicanced by Greece and the European Union (European Social E&i through the Operational
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NURSERY TO THE FIELD.
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University Of Athens

Grapevine trunk diseases (GTDs) pose a huge threat to
grapevine cultivation worldwide. Phaeomoniella
chlamydospora, associated with young grapevine
decline syndrome, is the most abundant fungal species
along with Phaeoacremonium minimum, and its
occurrencen vine nurseries and young vines is widely
reported. The aim of this study was to investigate the
occurrence and the fluctuation of Pa. chlamydospora
biomass at different stages of propagation material
produced during the propagation process.

Dormant aittings and different rootstociscion
combinations of grafted unrooted or rooted vines
planted for one year in the field, were sampled. Plant
tissue was collected from the basal end of the dormant
cuttings, the rootstock and grafted union of the
grafted vihes. Total gDNA was extracted from the
collected tissues and gPCR assays using TagMan
chemistry were carried out for the detection of the
pathogen and the determination of its biomass. Pa.
chlamydospora was detected in 65% and 80% of
dormant cuttings origiated from rootstocks 41B and
R110, respectively, and in 50% and 65% of dormant
cuttings originated from the cvs Agiorgitiko and
Asirtiko, respectively.

The mean biomass of Pa. chlamydospora for all
dormant cuttings was 3,94 pg/100 ng of plant DNA.
Concening the grafted unrooted vines, the highest
biomass value was detected in the combination
Agiorgitika41B, which was significantly different from
the other rootstockscion combinations, while no
significant differences were found between the other
combinaions of grafted rooted vines. In addition, the
mean fungal biomass for all rootstoskion
combinations was 1,21 pg/100 ng of plant DNA and
62,14 pg/100 ng of plant DNA for grafted unrooted and
rooted vines, respectively, indicating a -Rid
increase ofLJF G K23SyQa oA2YIl aa
the field.

TN

Considering the above but also according to the
literature, Pa. chlamydospora is detected in dormant
cuttings deriving from nursery mother vines. The huge
AYONBIFAS 27 anfas framdl thegaf@ed v Q 3
unrooted vines before planting to the grafted rooted
vines planted for one year in the field, shows that the
propagation process plays a crucial role in the
dissemination and development of Petri disease.
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The conventional perspective of twgtep nitrification,
mediated by ammoni@xidizing archaea (AOA) and
bacteria (AOB), and nitritexidising bacteria (NOB)
was radically challenged by the recent discovery of
comammox Nitrospira, being able to perform the
complete oxidation of ammonia to nitrate within an
individual cell. Still, the response of commamox
Nitrospira to nitrification inhibitors (NIs) and their
relative contribution in soil nitrification under different
fertilization regimes remains unknown, impeding our
ability to predict the efficacy of NIs in agroecosystems.
To address these issues, we established two
incubation studies using a loamy riseil, whee both
clade A and B comammox Nitrospira had been
detected. Experiment 1 examined the responses of
inorganic Npools, potential nitrification rates, and
ammoniaoxidizing microbial (AOM) populations to
different forms (ammonium sulphate (AS) vs. urea (U))
and rates (0, 5, 50, 200, and 500 mg NHdkg1 dwt
soil) of Nfertilization. Experiment 2 used the optimum
combination of N source and concentration for
stimulating AOM growth and activity in soil and
studied the effect of three commercial NIs wideked

in agriculture, DCD, nitrapyrin, and DMPP, compared
to a potential novel NI, ethoxyquin (EQ), on the

function and dynamics of AOM, using similar microbial
endpoints.

Nitrification activity significantly increased with
increasing N rates, by both N fos. AOA and AOB
populations increased in response to the two highest
AS and U rates, whereas a higher but transient
response of comammox Nitrospira was observed only
for the highest AS rate. DCD and DMPP were more
effective than nitrapyrin and EQ in inhibig
nitrification, an effect mostly driven by their selective
activity against AOB, prevailing in this soil. Growth of
AOA and comammox Nitrospira significantly increased
following inhibition of AOB by DCD and DMPP,
suggesting that competition between
AOAcomammox Nitrospira and AOB is a key factor
restraining the former groups in agricultural soils.
Comammox clade A were more abundant than clade B
and more responsive to NIs addition.

Our findings indicate the potential contribution of
comammox Nitrospira in autotrophic ammonia
oxidation in agricultural soils amended with inorganic
N-fertilizers and emphasize the importance of
microbial interactions on the efficacy of Nis in
agroecosystems.
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TOXICTY ‘OF-PESTICIDES ON SOILMICROBES:  AMMODIANG "MICROORGANISMS "AS' NEW

BIOINDICATORS FOR REGULATORY USE

Kolovou M-? Papadopoulo B, Bachtsevani', Nicol G, Karpouzas D
L aboratory of Plant and Environmental Biotechnology, Department of Biochemistry and Biotechnology, University o
ThessalyZ2Laboratory of Biotechnology and Environmental Microbiology, Department of Environmental Sciences,
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Pesticides are major environmental pollutants
regulated by a stringent EU framework. This is based
on toxicity tests which arguite well established for
aguatic organisms and terrestrial maesoganisms,
but not for soil microorganisms. The assessment of
pesticides toxicity on soil microbiota still relies on
outdated mineralization tests which fail to identify
effects on key miabial functions and microbial
diversity. Furthermore, current scientific knowledge is
limited to assessment of pesticide effects at single
microbial groups, while effects at ecosystem level
along the soil fooeveb remain unknown. Recent
benchmarking reseah has pointed to ammonia
oxidizing microbes (AOM) as ideal microbial indicators
of agrochemicals toxicity. AOM mediate the
transformation of NH4+ to NO2the ratelimiting step

of nitrification, a key process for N cycling and a major
contributor of N20O(greenhouse gas) under oxic soll
conditions. AOM includes autotrophic ammonia
oxidizing bacteria (AOB), ammosnaidizing archaea
(AOA) and comammox bacteria, the latter perform the
whole nitrification process in one step.

The different AOM groups exhilmiche differentiation

in soil mainly driven by differences in ammonium
affinity and pH optima. Beyond their key functional
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role in soil, their sensitivity to external perturbations,
and the availability of tools to measure their activity
and abundancemade AOM ideal indicators of the
effects of abiotic stressors on the soil microbial
community.

We aim to determine the ecotoxicological response of
AOM as microbial indicators of pesticides toxicity
through a tieredbased approach encompassing (i) the
devdopment and standardization of pioneering in
vitro tests, as a first conservative step (tier ) for
assessing the toxicity of pesticides on phylogenetically
and ecophysiologically distinct soil AOM; (ii) the
development of advanced experimental lab anddie
tests to assess the toxicity of pesticides on natural soil
assemblages of AOM, as a more realistic toxicity
assessment step; and (iii) the development of an
ecosysterdevel toxicity assessment for exploring the
impact of pesticides on microorganismerfr different
trophic-levels within the soil foodveb (predator -
prey).

Overall, our work is expected to provide a new risk
assessment scheme and ecotoxicity tools for the
realistic estimation of the impact of pesticides on ron
target soil microbes.
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Most beneficial endophytic fungi are part of the
microbial communities of plants and are directly
related to promoting plant health and resistance to the
abiotic stresses and facilitating their nutrition.
Fusarium solani K (FsK) strain is such a funguhwhi
capable of conferring resistance to pathogenic fungi of
both roots and leaves and protecting tomato plants
from the negative effects of reduced water availability.
It can therefore be used as a microbial inoculum in
agriculture. The characteristic$ these inocula can be
greatly improved by encapsulation systems and
suitable properties of the biopolymers.

In this study, we aimed at the selective propagation of
finely dispersed Fusarium solani K (FsK) strain
mycelium in submerged culture and encafzgion in
calcium alginate/starch beads to protect the fungus
during drying, enable growth in different soils and
cultivation media and promote endophytism in
tomato plants.

We found that a combination of culture conditions
promoted selective formationof finely dispersed
mycelium reflected by 4:old decreased pellet
diameters, 16fold increased mycelial biomass
concentrations and low blastospore contents of 52
P m n c-1 a¥tdr 48 h.

Encapsulation of mycelium enhanced survival under
drying by 29.14%Coencapsulated starch served as a
nutrient source for growth mediain with best results
on sterile and nossterile peat substrate with 3.99 mm
and 4.28 mm radial mycelial growth, respectively.

This study provides the first evidence that survival of
FsK mcelium can be substantially improved by
encapsulation and that encapsulated FsK is able to
grow out of beads in nosterile soils. These results
may provide the basis for future work on increasing
inoculum sheHife and efficiency and extend of
endophytsm by formulation technologies.
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MARINE MICROALGA TETRASELMIS STRIATA

Patrinou \, Daskalaki A Kampantais ) Economou € Bokas B) Kotzamanis?®] Vayenas f) Aggelis &
Tekerlekopoulou A

!Department of Environmental Enineering, University of Patiepartment of Biology, University of Patrésellenic
Centre for Marine Research / Institute of Marine Biology, Biotechnology @macAlture,*Department of Chemical
Engineering, University of PatrdLAGTON S.A

Microalgae are an exceptional source of  significantly affected by light absence. The highest
polyunsaturated fatty acids, vitamins, proteins, productivity of 93.7 mg-l d-1 was noted at 24:0 L:D
carbohydrates and amino acids that can improve fish  but gradually reduced as the dark periods lengthened.
growth. Theirbiomass nutritional value is determined Protein contents ranged between 50.3 to 49.9%, while
by these nutrients and therefore, parameters affecting  only at 12:12 L:D were lower at the value of 42.9 %.
growth and biomass composition (pH, growth media,
temperature and  photoperiod) are often Lipid contents were 23.5 to 29.7%, while carbohydrate
adjusted.Tetraselmis striata was cultivated in drilling  contents were ranged from 14.69.7%. Rjments also
waters (saline@ Hdg 20 200l Ay SR T NRMibitddhheOsctinmuatol vatest under 24 h light
fish farm Plagton S.A.. photoperiod (5.1%) and thus continuous illumination
was selected as the optimum growth condition. The
Previous studies showed that the microalga displayed INRB g 0 K GSYLISNI GdzNBa 2F wmd
optimum growth using 0.2 gr-1 of the commercial then studied. Recorded biomass productjvitalues
fertilizer NutriLeef (30%IN, 10%P, 10%K) together were 69.3 and 55.0 mg-1 d1 respectively, while
with an inorganic carbon source (8.4rtm X b I | / h praiein (43.640%) and pigment (3-4.7%) contents
at a pH value of 8. Under these optimized conditions, reduced slightly under these conditions.
the effects of photoperiod antemperature on growth
and biomass composition were evaluated. Initially, the  Thus, optimum growth and biomass composition for
photoperiod effect was studied at a temperatureof25 ¢ SGUNJ St YAa Aa | OKASGOSR |
b M X Tettaselmis was cultivated in constant light High quality biomass important for fish growth can be
(24:0, L(Light):D(Dark)) and then 20:4, 18:6, 12:12 L:D produced under these conditions.
exposure. The results revealed that biomass was

Acknowledgements The project "Largscale cultivation of microalgae and utilization of the biomass produced as alternativeatesial in
fish feedAlgaFeed4Fish" (MIS 5045858, FK 80916), wasncked by European (European Regional Development Fund) and National
Resources (General Secretariat for Research and Technology) in the context of the Operational Program "Comp &ittvemesseurship
and Innovation (EPANEK, NSRF20MH n 0 2 & LISOAFTA Ol f f & ( K NRguacklturdsk "‘Shdust@liMatnéls @peds O A I
Innovation in Culture”.
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EXPLORING THE EFFECT OH RIARIETY AND DEVELOPMENTAL STAGE ON THE COMPOSITION /

DIVERSITY OF THE OLIVE TREE MICROBIOME
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MIKROBIOKOSMOS

Kakagiani M Tsiknia M, Feka M, Vasileiadis § Leontiadou K Kavroulakis f{ Karamanoli ¥ Ehaliotis & Karpouzas

D!, Papadopoulou K

tUniversity of Thessaly, Department of Biochemistry and Biotechnotdgyicultural University of Athens,
Department of Natural Resources and Agricultural Engineefitidgstotle University of Thessaloniki, School of

Agriculture’aSt f Sy A O

Plant - associated microbial communities are key
determinants of plant health and productivity, which
may aid in nutrient availability and uptake, enhanced
tolerance to abiotic and biotic stress, and increased
biodiversity. Qive (Olea europaea L.) represents a
hallmark crop of the Mediterranean basin, accounting
for 95% of the cultivated olive area worldwide.
Although several studies investigated the microbiome
of olive trees, we lack a holistic view of its microbiome
in the different plant compartments, its seasonal
patterns along the growing season and the occurence
of a core microbiome.

In this work, we determined the prokaryotic, fungal
and arbuscular mycorrhizal fungal (AMF) microbiome
in below (rhizosphere soil, roots) and abogeound
(phyllosphere and carposphere) plant parts of two
selected Greek olive varieties in five developmental
stages along a full frulbearing season, usiramplicon
sequencing.

To address this aim, we followed two sampling
strategies: (i) to determine whether the abovand
below-ground plant compartments support distinct
microbial (bacteria, fungi, arbuscular mycorrhizal fungi
- AMF) communities and (iiptaddress whether the

Acknowledgment¢ KA & 62NJ Aa
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dzy RSNJ 6 KS FNI YSg2N]

hNBFYATFGAZ2Y

microbiome of the different plant compartments
exhibits different seasonal patterns along the olive
tree fruit-bearing period season. In both cases, the
samples (rhizosphere soil, roots, leaves and fruits)
were derived from two emblemtic Greek varieties
cultivated at two experimental fields located in Crete
OAY2NRYSALAED YR
/| KFfE1ARALTA&ED D
Samples were collected at five selected developmental

stages along the growing season. The microbiome
diversity was defgrmined by amplicon sequencing of

the 16S rRNA gene (bacteria), ITS2 region (fungi) via

lllumina Hiseq 2x250 bp paireahd analysis and of the
small ribosomal subunit (AMF) via lllumina Miseq
2x300 bp paireeend analysis. Results will be
presented and disessed at the conference.

Our analysis verified that above(phyllosphere,
carposhere) and belowground (soil, roots) plant parts
supported distinct microbial communities. In both
varieties, the microbial community assemblage in the
different plantcompatments was prone to seasonal
changes and expands our knowledge on the role of the
host-plant variety and the climate changes in a near
future.
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THE "ENDOPHYTIC " FUNGUS" FUSARIUM: 'SOLANI STRAIN' K TAFFECTSCTHE 'HORMONE PROF
ALLEVIATES STRESS OF TOMATO PLANTS UNDER DROUGHT

Maria Feka, a I NN I & VigtodBdr¥ Kalliope K. Papadopoulbu

!Department of Biochemistry and Biotechnology, Plant and Environmental Biotechnology Laboratory, University o
Thessaly, Larissa 41500, Greece

2 Department of Agricultural and Environmental Sciences, Metabolic Integration and Cell Signaling Grotgitdtnive
Jaume |,Castellongpain

Plants are exposed to a variety of stresses, which can the endophyte on (a) the phytohormone profile in
affect their physiological and metabolic processes. roots and leaves and (b) the expression level of specific
Endophytic filamentous fungi are known to help host  transcription factors, that participate in abscisic acid
plants to cope with stress conditions and thu signaling pathway in toato plants growing under
promoting plant growth and yield (Rho et al., 2018).  normal and drought stress conditions. We conclude
Fusarium solani strain K (FsK) is a beneficial endophytic that the inoculation with the endophytic fungus may
Fdzy3ddza GKFG Aa FoftS (2 O2ditmycad | pant ( gowth (i ByQ &ctividth@ Uspeéifie a (
and provide defense against drought and salt stress transcription factors and manipulating plant
(Solanum lycopersicum) (Kavroulakisakt 2007). In hormones like abscisic acid and salcgleid, resulting

this work we examined the effect on the presence of  to increased resilience to drought stress.

Kavroulakis, N., Ntougias, S., Zervakis, G. |., Ehaliotis, C., Haralakpi&isapadopoulou, K. K. (2007). Role of
ethylene in the protection of tomato plants against goilrne fungal pathogens conferred by an endophytic Fusarium
solani strain. Journal of Experimental Botany, 58(14), 888&4. https://doi.org/10.1093/jxb/em230

Rho, H., Hsieh, M., Kandel, S. L., Cantillo, J., Doty, S. L., & Kim, S. H. (2018). Do Endophytes Promote Growth of |
Plants Under Stress? A Mebaalysis on Plant Stress Mitigation by Endophytes. Microbial Ecology, 75,1807
https://doi.org/10.1007/s0024817-1054-3

Acknowledgments M. Fekais financially supported by the Infrastructure for Research, Innovation and Excellence of the University of Thessaly
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A SUBSET OF TOMATO TRANSCRIPTION FACTORS IS HIGHLY RESPONSIVE UPON PEPMV INFEC

Tsitsekian B, Daras & Lotos B, Templalexis B Avgeri K Maliogka ¥, Rigas 'S
!Laboratory of Molecular Biology, Department of Biotchnology, Agricultural University Of A#Sam®ol of
Agriculture, Plant Pathology Laboratory, Aristotle University of Thessaloniki

Plants have developed a compendium of wetied
surveillance systems, including sophisticated genetic
defense mechanisms, to restrain pathogens. Plant
defense response involves transcriptional
reprogramming that occurs in a highly synchronized
manner mainly governed by transcription factors (TFs)
to promote elegant biological changes. However, the
host responsive TFs against pathogenic viruses remain
still largely unknown.

Pepino Mosaic Virus (PepMV) has emerged a major
threat of tomato globally due to the insufficient
protocols of disease control. Herein, we show that a
Chileanderived PepMV strain remains highly virulent
and significantly modifies the exmsion pattern of a
subset of tomato TFs together with a network of co
expressed genes.

This group comprises of thirteen TFs showing a similar
expression pattern upon PepMV and Tomato Yellow
Leaf Curl Virus (TYLCV) tomato infections. Remarkably,

the expression pattern of three TFs, namely MTEF1,
JA2L and ZF2 including their -expressed
Differentially Expressed Genes (DEGSs), was reversed
when tomatoes were infected by neviral
phytopathogens.

This distinct defense response signieisevolutionary
diverse mechanism against various phytopathogenic
agents. Functional analysis of the three TFs and their
DEGs showed that PepMV activates the cyclic electron
flow around Photosystem |. Moreover, the Salicylic
Acid (SAjnediated defense sigiling was stimulated
contrary to the deactivation of Jasmonic Acid (JA)
cascade. This type of response supports the widely
appreciated notion that one pathway represses the
other and SA signaling predominantly combats viral
infections. Our analysis revealsa dynamic
reprogramming of plant defense mechanisms upon
viral infection to implement an array of barriers
preventing pathogen invasion and spread.
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COMPARATIVE EVALUATION OF THE EFFICACY OF QUINONE IMINE, DICYANDIAMIDE (DCD), NITR
AND 3/4DIMETHYLRPYRAZOLE  PHOSPHATE" (DMPP)-TO INHIBIT NITRIFICATION 'UNDER DIFF
TEMPERATURE ARECONDITIONS

Papadopoulou E?, BachtsevanizPapazlatani ‘CRousidou & Lampronikou £ MenkissogleSpiroudi U, Nicol G,
Ehaliotis €& Karpouzas D

L aboratory of Plant and Environmental Biotechnology, Department of Biochemistry and Biotechnology, University o
Thessaly2Laboratory of Biotechnology and Environmental Microbiology, Depattmi&nvironmental Sciences,
University of ThessalyPesticide Science Laboratory, School of Agriculture, Forestry and Environment, Faculty of
Agriculture, Aristotle University of Thessalorfikiy A NPy YSy Gl f aAONROALlIf DSy@xiA®a

/| SYGNItS RS [&2y> [ bw{ Slabovatory of Sglsand Agricdt$alEneniisiry, RySculfural 2 y
University of Athens
Dicyandiamide (DCD), nitrapyriiNP), and 34 and duration of the microbial exposure to these

dimethylpyrazole phosphate (DMPP) are nitrification
inhibitors (NIs) used in agriculture. However, their
efficacy in regulating soil N transformations is highly
variable across soils and may depend on soil and
climate variables which affebbth the soil persistence

of NIs and the composition and activity of the
members of the nitrifying microbial community.
Recently, ethoxyquin was proposed as a novel NI,
acting through its major transformation product
quinone imine (QI). Still the environm&l and
agronomic performance of these NIs under diverse
edaphic and climatic conditions, remains unknown.
We investigated how key abiotic factors, such as soil
pH and temperature, modified the effect of DCD, NP,

compounds, the dissipation of the NlIs in soil, was also
determined. NIs persistence decreased with increasing
temperature, with all compounds being more
persistent in the alkaline soil. A clear reduction of the
nitrification activity at the lowest tested temperature
OMH®pc/ 0 61 & 20aSNBBSR 2yf e
for a higher temperature effect on ammondidizing
archaea (AOA) prevailing in this soil. Soil pH and
temperature interactions determined the efficacy of
NIs in inhibiting nitrification. At both incubation
temperatures NIs did not appear to impose an
accumulation of NH4N in the two soils but inducka
significant and persistent reduction of PN rates and
NOZ-N concentrations mainly in the alkaline soil. A

DMPP and QI on nitrification, through aamicosm
based study comparing two loamy soils mainly

differing in pH (acidic vs. alkaline) under two
AyOdzo I GA2Yy GSYLISNI (dzNB a
application. This was achieved via monitoring

inorganic Npools, potential nitrification (PN) rates,
the abundance of amoA gene, and amplicon
sequencing of amoA. To relate our results to the level

higher activity of DCD and QI against AOA, and of
5att F3IFAyad 'h. ¢éla 20aSN
acidic and the alkaline soil, respectivelgsRits on the

0 effectd pof I3 ob the pconimibirity  dorfiposRion) otizNB
ammoniaoxidizers are pending. Our findings have
practical implications for the improved utilization of
stabilized ammonium fertilization strategies under
different soil and climate conditions.
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HOW (CULTIVARS; 'TERROIR AND VINIFICATION STRATEGIES ‘AFFECT: MICROBIAL SUCCESSIC
VINIFICATION' OF THE GREEK CULTIVARS RODITIS'AND SIDERITIS

Bekris F, Papadopoulou’=Rouvali 1, Krokida A Karpouzas B
tUniversity of Thessaly, Department of Biochemistry and BioteandRouvalis Winery#VINICOL Krokidas Winery

Wine production is a process strongly mediated by the
activity of microorganisms with commercial
vinification relying largely on the inoculation with a
limited number of Saccharomyces cerevisiae strains.
These ensure high quality wine production but hinder
the unique local identity of wines produced globally.

Recent studies have shown that the native vine
microbiome (the sum of microorganisms colonizing
the inner and outer parts of vines) is shaped by plant
genotype, geography, microclimate and human
pradices, all contributing to the establishment of a
microbial terroir identity and furthermore the
vinification microbiome identity. The exploitation of
the vine microbiome to produce high quality local
wines instead of relying to allochthonous inocula has
been proposed years ago, however we are still lacking
autochthonous microbial strains with high oenological
value.

Moreover, besides Saccharomyces we know little
about the presence and contribution of other
microorganisms, yeasts, fungi and bacteria, the¢
present in the vinification process to the chemical
profile of the produced wines. In this context, we
aimed to identify the composition of the prokaryotic
and fungal microbiome along the vinification process

AcknowledgmentsThis work was supported by (i @ K S
2014H NHNE X
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O ! OiGaz

through amplicon sequencing of the 16 \FMR gene
and the ITS2 region in lllumina Hiseq.

To achieve this, we established a series of pilot
GAYAFAOIGAZ2Y Qa dza A y 3
emblematic cultivars of the viticultural zone of
Aigialeia (Greece) Roditis and Sideritis. For each
cultivar we collected samples from two terroirs.
Grapes fom each cultivar x terroir combination was
subjected to three different vinification processes: (a)
spontaneous carried out by the autochthonous
microbiota (b) spontaneous carried out by the
autochthonous microbiota but controlled with
preservatives added and (c) inoculated with
commercial inocula.

According to our results, NMDS and pairwise
PERMANOVA analysis showed that fungal and
bacterial vinification microbiome can be distinguished
and separated among the studied varieties. Bacterial
microbiome showd to be more variety depended {p
value 0.001) than fungal microbiome-gplue 0.02),
also, variety/terroir associations were more
promented for bacteria (fwalue 0.001).

Nevertheless, differential abundance analysis for both
fungi andbacteria highlighted strains that seem to be
terroir/variety depended and contribute to the local
character of the wines produced.
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BIOLOGICAL CONTROL OF COLLETOTRICHUM ACUTATUM,; CAUSAL AGENT OF OLIVE ANTHRACI

Varveri M, Papageorgiou’ATsitsigiannis D
tAgricultural University of Athens

Olive Anthracnose (OA) is considered tothe most Ay RdzOS LX I yiQa RSTSyOSo
important fungal disease of olive fruits worldwide. conducted on cv. Kalamon. Disease assessment trials
Several species complexes of the genus Colletotrichum were carried out in planta, with application of the

have been indicated as responsible for OA in different  bioPPPs on fruits foleed by artificial inoculation with
countries, including C. gloeosporioides and C. C. acutatum. Subsequently, the most effective bioPPPs
acutatum species complex. Systemic dioides have were applied on young olive trees, in greenhouse
been effective under field conditions but there is a conditions, in order to test their ability to induce olive

high risk of the pathogen to develop resistance. LJ I yiQa RSFTFSyO0S aeaidiSyo ¢2
Furthermore, public concerns about potential risks of  leaves and the expression levels of ten olive defence
fungicides on the environment and human health have  genes were evaluated with RIPCR method. The

been arisen. Thus, the discovery alternative and oA2ttta aS@rtz2yStsz {SNByYI |
sustainable control strategies are necessary. Theuse I YR WSYSRASNYX 46SNB [o6fS |
of plant resistanceénducers (PRIS) or biological control disease severity and also to induce several plant genes
agents (BCAs) could contribute to this direction. The in high evels. Considering the above, biological control

aim of this study was to investigate whether several could be a part of an Integrated Pest Management
biological Plant Ptection Products (bioPPPs) were (IPM) program, for the control of OA.

able to reduce OA disease incidence and severity or

Acknowledgmeny ¢ KAa NBaSFNDK 6l a AYLE SYSydSR 0 &eniukddd by @ationafiraskukced throGgh A 2 y
the Public Investment Program of the General Secretariat for Research and Technology.
Further information: https://dromoielias.gr/en/
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IN VITRO EVALUATION OF 10 ESSENTIAL OILS AGAINST ASPERGILLUS CARBONARIUS'AND THEI
ON OCHRATOXIN A RELATED ACLAEA GENEHRRR

liadi M, KAVROUMATZY, @arveri M, Poulaki E Tsitsigiannis D

!Agricultural University of Athens

Ochratoxin A (OTA) is a mycotoxin that mainly occurs
on grapes and is being produced by Aspergillus
carbonarius, which is a hazard for human and animal
health. Chemical and physical treatments have been
proven inefficient at removing the OTA from grapes
and wine without effecting their organoleptic
properties. The increasing use of pesticides in vine
cultivation during the last decade, combined with the
low maximum residue levels (MRLSs), demands to find
more alternative applications of natural antimicrotsial

to control sour rots and ochratoxin A contamination in
vineyards. Essential oils (EOs) contain diverse bioactive
compounds, that prevent mold growth and their toxic
metabolite production, while they are not phytotoxic

and biodegradative. The aim of thi&udy was to
evaluate the impact of 10 EOss, (cinnamon, thyme,
mint, lavender, marjoram, tea tree, rosemary, sage,
citronella and geranium) on growth of A. carbonarius
(strains Ac29 and 5010) and OTA production.
Experiments of fungal growth and OTA prodoiat
were performed on Malt Extract Agar (MEA) and
Czapek Yeast Extract Agar (CYA) solid cultures and the
impact of EOs was measured after 7 days of incubation
at 250C. Further investigation on the effect of the most
efficient E.Os was carried out by the latve
expression of the AclaeA gene, by using Real Time PCR
on synthetic grape medium (SGM) liquid cultures.

Mrs M. lliadi was supported by the Scholarship Program of the Alexander S. Onassis Public Benefit Foundation. Tiais mogetd
funding from the European Union's Horizon 2020 Research and Innovation Program under grant agreement No 778219. Fudkieninfor
https://www.ochravine.eu/
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!Agricultural University of Athens

Yeasts are considered ideal biological control agents,
as they are able tosurvive in a wide range of
environmental conditions, grow rapidly with simple
nutritional requirements, colonize plant surfaces
relatively easy even under prolonged dry conditions
and do not secrete toxic substances for humans.
Yeasts have been widely usagainst plant pathogens
at pre- or postharvest level. The purpose of this study
was to discover effective endemic yeasts as biocontrol
agents against the black rot of grapes. Aspergillus
carbonarius, the causative agent of this disease,
adversely affet the organoleptic characteristics of
the wine and produces carcinogenic ochratoxins. In
this study, we tested various grapevine yeasts form the
collection of Laboratory of Phytopathology (AUA) as
well as new isolates from different grapevine varieties

¢CKA&E NBaSkNOK KI a

6SSy O2n¥TAylyOSR oe@

and regions in Greece. Several yeast strains were
tested in vitro, for their ability to inhibit the production

of conidia in the ochratoxigenic strain -26 of A.
carbonarius on a solid Yeast Malt Agar medium.
Antagonism and ochratoxin inhibition bioassaysave
also carried out on detached grape berries. Yeasts with
high antagonistic properties against A. carbonarius
were selected for further field trials on two Greek
grape white varieties (Malagousia and Savatiano). The
results of the comparative study of tliifferent yeasts
against A. carbonarius and ochratoxins will be
presented. The discovery of endemic yeast strains that
are acclimated and adapted to the local environment
and local flora and fauna and can effectively inhibit the
ochratoxin production mayead to the creation of
novel biocontrol products.

Program Competitiveness, Entrepreneurship and Innovation, under the call REGEAREDHEINNOVATE (prajecode: TLEDR4747). Further information:
http://www.oenovation.aua.gr
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THE TRANSCRIPTIONAL EFFECTS OF BACILLUSI VELEZENSIS K165 VOLATILE ORGANIC COMP
ARABIDOPSIS THALIANA'AND THEIR PLANT PROTECTIVE ACTIVITY AGAINST BOTRYTIS CINERE/

Kokmotou A, Poulaki E Kavroumatzi £ Tjamos 5
!Agricultural University of Athens

In recent years, evidence supporting the idea that
plants respond strongly to microbiablatile organic
compounds (mVOCSs) has grown. Most of the research
carried out so far has investigated the impact of
microbial VOCs on the model plant Arabidopsis
thaliana.

This has revealed that, without physical contact,
microorganisms are able to drasally alter plant root
system development, plant physiology, hormonal
pathways, and biomass production. mVOCs can also
function as a direct source of nutrients for plants,
induce resistance to pathogens in plants, affect plant
secondary metabolite prodtion, directly inhibit plant
pathogens and induce soil fungistasis and
suppressiveness. In the present study, we investigated
the transcriptional effects of the biocontrol agent
Bacillus velezensis K165 VOCs on Arabidopsis thaliana
plants and their plant mtective activity against
Botrytis cinerea.

The in planta experiments were performed in a novel
dual compartment device, where the plants are placed

in soil in the upper part of the device and the bacterial
cells are applied in the lower part, ensurithg spatial
separation of plant roots from K165 cells. The results

of RNAseq analysis revealed that the most affected
group of the upregulated Arabidopsis genes by the
YmMmcp *h/ & 06St2y3aSR (2 G(KS
dGAYdzZ dzaé¢ = | OO2ddBbksgd (2 (K

This group comprised the 25% of the upregulated
genes. Interestingly, a 13% of the genes classified in
GKS aNBalLlRyasS G2 adAydzZ dza:
chitin perception. Therefore, we suggest that K165
VOCs may prime plants against fungathogens.

Indeed, the pathogenicity experiments revealed that
K165 VOCs reduced B. cinerea disease severity and
incidence and triggered induced systemic resistance
upon infection, since the expression levels of PR1,
PDF1.2 and VSP2 were higher in the K165/B. cinerea
plants compared to controls.
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VINEYARD SOIL BACTERIAL' COMPQOSITION AND ITS RELATION TO GEOGRAPHIC LOCATION

Hadjimichael &% Constantinou 1?2, Omirou M-?, loannides™?
tAgrobiotechnology Department, Agriculture Research InstittEayironmental Microbiology and Biotechnology
Center, Agriculture Research Institute

Soil microbiomes are essential to viticulture and  Xynisteri, from four different vineyards locatis in

winemaking where diverse bacteria angngi play a Cyprus.
pivotal role in the vine productivity, the grape
composition and health and wine quality. Results showed that significant differences in soil

bacterial community composition were associated
However, little is known about how the external with vineyard locations, whose soils showed variances
factors (vineyard location and soil characteristics) in pH, organic matter, active carbon and nitrogen.
influence the diversity of the microbial commungie
In this study, we used high throughput 16s rRNA gene This indicagés that geographic distance plays an
sequencing to investigate the potential relationships  important role in shaping the composition of vineyard
between vineyard locations and the soil microbial  soilassociated bacterial communities, which might
community composition of a Cypriot vine variety, contribute to the local identity of wine.
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EVALUATION OF INTEGRATED PEST MANAGEMENT (IPM) STRATEGIES FOR THE. CONTROL OF AL

LEAF BLIGHT IN'CARROTS

Kavroumatzi & Venizelos £ Varveri M, lliadi M, Papageorgiou’ADimitropoulou § Tsitsigiannis D
11Department of Crop Science, Laboratory of Plant Pathofagjcultural University of Athens

Alternaria daugi a necrotrophic plant pathogenic
fungus, is responsible for Alternaria leaf blight, the
worldwide major foliar disease in carrot production.
The disease commonly occurs when carrots are
cultivated during moderate temperatures and the
leaves are exposed tprolonged periods of wetness
due to rainfall, dew, or sprinkler irrigation. Severe
epidemics have been reported to reduce yields by 40
60%. Under high disease pressure, no single control
measure is sufficient to manage the disease
adequately. The diseasmanagement relies on the
combination of the application of synthetic plant
protection products (PPPs) with the use of partial
resistant varieties and monitored by disease
prediction models. In this direction, a total of 7
biological PPPs, 5 commercial $ygtic PPPs, and one
formulation that combines a synthetic fungicide with

biostimulants were used to create 15 IPM modules.
The efficacy of these IPM modules against Alternaria
leaf blight in carrots were evaluated under field
conditions including two refemce IPM modules and
three treatments using different bi®PPs. For the
pathogenicity trials, an intermediate disease resistant
carrot variety (Bolero) and a susceptible one (Presto)
were used that were inoculated with a spore
suspension of A. dauci. Aksted IPM modules and
bio-PPP treatments were able to control successfully
Alternaria leaf blight in the field. Efficiency seems to
depend on the carrot genotype. Higher protection was
observed with the partial resistant genotype. These
results indicate tht IPM strategies that combine
biological and synthetic fungicides can effectively
control Alternaria leaf blight in the field.

This project has received funding from the European Union's Horizon 2020 Resednctoaation Program under grant agreement No
773718. Further information: http://optim#2020.eu/
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Microalgae represent an unexplored reservoir of
biodiversity with great potential in various
applications. However, thei classification using
traditional approaches is often hampered by the
complexity of their morphological and structural
characteristics.

On the contrary, molecular markers have been used
for fast and practical classification with the usage of
proper gens, such as tufA (Vieira et al. 2016). The
AthU-Al (Athens University Algae) culture collection of
the NKUA preserves strains isolated from various
Greek coastal lagoons.

The strains BthU-Al Mes5 and BthU-Al Mes17
belonging to the speciegetraselmis verrucosa f.
rubens were classified using several approaches
including the molecular markers 18S rDNA and rbcl

Acknowledgements¢ KA & @2 NJ 41 a

O2nTAYylyOSR o8

(Chantzistrountsiou et al., 2016). In the present study,
the aforementioned strains alongside witgthU-Al
Dun30, BthU-Al Dun31,3thU-Al Dun32 and AthiAl
T_3 1 were studied using both nuclear ITS region and
18S rDNA and plastid rbcl and tufA molecular markers.

For a more imepth analysis and for a better
resolution of molecular assignation, tufA darrbcL
markers which were successfully determined for all
tested strains, were selected to generate a
phylogenetic tree based on their concatenated
sequences.

In conclusion, herein we report the molecular
classification of six micragdl strains based on four
single DNAbarcoding markers alongside with a new
suggestion for the combined usage of genes tufA and
rbcl.

GKS 9dz2NRPLISIyYy wS3aAA2YI ¢

through the Operational Program Competitiveness, Entrepreneurship and Innovationthmdall SPECIAL ACTIAREACULTURE (project
code:[61 wPO377).
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A STUDY OF THEBACILLUS VELEZENSIS K165 MEDIATED RESISTANCE AGAINST VERTICILLIUN
BOTRYTIS ICINEREA “AND"  HYALOPERONOSPORA ARABIDOPSIDIS ‘AND THE ‘ROLE OF |
ACETYLTRANSFERASES IN'BIOCONTROL

Gkizi B, Malai M, Douka K Poulaki E Ntoukakis ¥, Tjamos &
!Laboratory of Plant Pathology, Agricultural University Of Ath&shool of Life Sciences, University of Warwick,
SWarwick Integrative Synthetic Biology Centre, University of Warwick

The use of microbes for the biological control of plant diseases during the last decades has been well studied alon
with the molecular aspect of planbiocontrol agent (BCA) interactions. Nevertheless, the epigenetic effect of the
BCAs on plants is a relatively new research field to be explored. Recently, we showed that treatment of Arabidopsi
thaliana with the BCA Bdlcis velezensis (previously Paenibacillus alvei) K165 confers inherited resistance to the
soilborne pathogen Verticillium dahliae in Ki6&ated plants and their offspring. The observed plant protection was
attributed to histone acetylation of genes panifating in lignin biosynthesis and immune responses; resulting in lignin
accumulation and induction of the jasmonate/ethylene pathway. In the present work, we studied the role of K165 in
the ArabidopsiBotrytis cinerea/Hyaloperonospora arabidopsidis/Pd@monas syringae pv tomato (Pst)
interactions in K16%reated wild type plants and their offspring. It was revealed that K165 protected the plants
against B. cinerea and H. arabidopsidis; while, the offspring of the-Kd#&®d plants were as susceptibées the
controls. Furthermore, the performance of pathogenicity experiments in in Arabidopsis mutated in genes of the
histone acetyltransferase (HAT) families: GNMST (HAG) and CBP (HAC), showed their implication in the K165
mediated disease resistance.

Research work in the Laboratory of Plant Pathology (Agricultural University of Athens) is supported by the HellenicrFmuriRiesiearch
FYR LYy2@8FiGA2Yy 61 dCoOwdL d0 dzy RSNJ KS Wmad / I fchaéaNd tHe ®roctrendehtof w S &
High/ 280 wS&SI NOK 91jdzA LIYSy G DNI yiQ o60LINR2SOG ydzYo
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EARLY TRANSCRIPTIONAL '/RESPONSES OF ARABIDOPSIS' TO VERTLCAE IINFEHOAKON  AND
ENHANCEMENT OF PLANT IMMUNITY BY DEAD CELLS OF THE PATHOGEN

Triviza M, Poulaki E Stringlis3 Tjamos 5
tAgricultural University Of Athen&)niversity of Utrecht

The soHborne fungus Verticillium dahliae is causing a
devastating vascular disease in more than 200 species
of dicotyledonous plants. The pathogen attacks
susceptible plants thnagh the roots, colonizes the
plant vascular system, and causes the death of aerial
tissues.

The use of a model plamathogen system could
accelerate the discovery and understanding of the
molecular mechanisms underlying Verticillium
resistance. In thistudy we used Arabidopsis as a
model plant to (i) identify transcriptome changes
occurring during infection byV. dahliae and (i)
examine the effect of capplication of dead and alive
cells of the pathogen on plant immunity. To answer
our first question,we performed RNAequencing in
Arabidopsis at 36 h afterinfection with V. dahliae.

Already at this early time point of the interaction,
there was upregulation of 340 defenselated genes
in Arabidopsis.

Around 10% of the upregulated genes are involved in
the perception and response to the hormone abscisic
acid, suggesting its involveme in plant defense
responses against V. dahliae.

LiQa y2GSg2NIKe
was downregulation of genes involved in the plant
energy generation mechanisms. That suggests an
OO A @S -défehdRrada F £ = aAyOS
not investing in resources that could be used for
growth, rather generates energyemanding defense
responses against the fungal pathogen. Finally, and to
answer our second question, we found that the
application of V. dahliaedead It in eggplants and
Arabidopsis resulted in enhanced protection against V.
dahliae, since the disease severity and pathogen
colonization were lower in the plants treated with V.
dahliaedead cells compared to controls.

0 KIFGRdzNA y 3
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BACILLUS'VELEZENSIS K165 VOLATILE ORGANIC:COMPOUNDS ACTIVATE'CHITIN:PERCEPTION
TOENHANCE PLANT DISEASE RESISTANCE AGAINST VERTICILLIUM

Poulaki E, Stringlis3 Tjamos 5
tAgricultural University Of Athen&)niversity of Utrecht

The rhizosphere is an area of intricate micrebe
microbe interactions that can determine plant growth
and health. There is growing evidence that beneficial
microorganisms use Vvolatile organic compounds
(VOCs), in addition to classical antibiotics, to ittt
growth of their microbial competitorsand also protect
plants against various pathogens.

Here, we studied the contributionof VOCs emitted by
the biocontrol agent Bacillus velezensis K165 (K165)on
the protection ofArabidopsis thalianaagainst
Verticiliumdahliae(Vd).

Using a novel dual compartment devicewe tested the
in planta role of the K165 emitted VOCs against Vd.In
this device, the plants are placed in soil in the upper
part of the device and the bacterial cells are applied in
the lower part, eisuring the spatial separation of plant
roots from K165 cells.

Exposure of A. thalianato the K165 VOCs resulted in
reduced pathogen colonization of the plant tissues
compared to control plantsand also reduced disease
severity, as demonstrated by gPCRalgsis of the
endophytic Vd DNA levels and pathogenicity
experiments. Subsequently, RNAseq analysis of K165,
E. coli, Vd, K165/Vd, E. coli/Vd and mock treated plants
revealed the involvement of the CERK (chitin receptor)
triggered defense responses in td65 VOCs induced
plant protection.

These results were further confirmed by pathogenicity
experiments performed on the A. thaliana mutants
cerkl, lyk5 and myb15, which participate in the CERK
triggered immunity. More specifically, KA&OCs lost
their biocontrol activity in the examined mutants
against Vd., since disease severity and pathogen
colonization were not reduced compared to controls.
Therefore, K165 VOCs enhance Arabidopsis resistance
against Vd via a pathway involving CERKKS and
MYB15.
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BIOLOGICAL CONTROL OF ASPERGILLUS CARBONARIUS AND BOTRYTIS CINEREA'IN-GRAPEVIN

Gkizi B, Poulaki E Kokmotou A Tjamos 5
tAgricultural University Of Athens

Grapevine bunch rot is mainly caused by Botrytis
cinerea and Aspergillus carbonarius and constitutes
one of the most significant problems in grapevine
production.

Grape berries are more prone to bunch rot at the
ripening stage, when the use of fungicides is limited
due to the legislation for chemical residues. Therefore,
bunch rot pathogens result in important economic
losses to the producers, also affecting the bfyaof

the wine. It is evident that the development of
biocontrol agents against the main pathogens of
bunch rot could be an ideal disease management
strategy. In the present study, we examined the plant
protective activity of the biological control agent
Paenibacillus alvei K165, Blastobotrys sp. FP12 and
Arthrobacter sp. FP15 against B. cinerea and A.

carbonarius on grapes. The in vitro experiments
showed that strain K165 reduced significantly the
growth of both fungi, while FP15 restricted the growth
of A. carbonarius and FP12 was ineffective. Following
the in vitro experiments, we conducted in planta
experiments on grape berries. It was shown that K165,
FP12 and FP15 reduced A. carbonarius rot severity by
81%, 57% and 37%, respectively, compared tdrog
whereas, in the case of B. cinerea, the only protective
treatment was this of K165, which reduced disease
severity by 75% compared to controls. The
transcriptomic analysis of the genes encoding the
pathogenesis related proteins PR2, PR3, PR4 and PR5
indicated the activation of multiple defense responses
involved in the biocontrol activity of the examined
biocontrol agents.
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GENETIC CHARACTERIZATION AT 'THE: SPECIES /AND" SYMBIOVAR" LEVEL 'OF SEED 'BORNE
ISOLATED FROM RGROWN COMMON BEAN NODULES.

Efstathiadou E Ntatsi G, Savvas ) Tampakaki A

!Laboratory of General and Agricultural Microbiology, Department of Crop Science, Agricultural University of Athens
2L aboratory of Vegetable Production, Department of Crop Science, Agricultural University of 3Stepagment of
Agriculture, School of Aigultural Sciences, Hellenic Mediterranean University

Although, Phaseolus vulgaris (L.), namely as common Larisa ad Lesvos island), sterile substrate and seeds
bean, is considered a promiscuous legume host since were used. The genetic diversity of thiapne seed

it forms nodules with diverse rhizobial species and born rhizobia was assessed by BEGR and the
symbiovars, compared tatloer leguminous crops, is a phylogenetic affiliation was assessed by multilocus
poor nitrogen fixer pulse. In order to improve the sequence analysis (MLSA) of three housekeeping and
reduced BNF ability, maximize nodulation and symbiosisrelated genes. Five representative isolates
nitrogen fixation in common bean and achieve optimal  with distinct BOXPCR fingerpriniting patterns were
biofertilization, the selection of efficient, competitive, subjected to phylogenetic analysis which revealed that
and weltadapted rhzobial strains in different all strains belonged to Rhizobium sp.

edaphoclimatic zones is considered as a good

sustainable agricultural practice. In this study the A part of them assigned to R. tropici, somiethem

classic way of rhizobia isolation from figjdown were closely related to a putative new genospecies
common bean nodules was not followed, as  which is provisionally named as Rhizobium sp. | and
previously, but another. others to two putative still unknown novel genomic
lineages. Most strains belonged to symbiovar phaseoli
Actually irdigenous rhizobia from pegrown common carrying theh- and ' -a alleles of nod@ene, while

bean nodules were isolated in laboratory conditions. some of them belonged to symbiovar tropici. All
Aiming to seed born rhizobia (SBR) from local common strains were able to r@odulate their original host,

bean varieties of different geographical areas of indicating that they are true microsymbionts of
Greece (Prespes, Domokos, Viotia, Kavala, Tripoli, common bean.

ACKNOWLEDGEMENTK A & NB&aSFNDODK gl a FdzyRSR o0& GKS 9dz2NRBLISIY | yA2yQa | 2N
'INBSYSyid b2d 71 s TRamsiich pdtis® suStainabledegumft B SR aedaidSvya Ay 9dzNRLISE | yR |
Research and hovation (HFRI) under the HFRI PhD Fellowship grant (Fellowship Number: 957).
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MICROBIAL DIVERSITY DURING THE SPOILAGE OF EDIBLE FRESH BROWN ALGAE

Schoina E Lytou A, Mavropoulou M, Panagou BNychas &

tAgricultural University Of Athens

Concerning the marine macroalgae for human
consumption , there are only a few studies
investigating their microbial diversity, and the
microbial growth and their shelf life. This study
investigates the microbiological quality of the two
most frequently citivated brown algae in Europe
Alaria esculenta and Saccharina latissima during their
storage as well as to elucidate the main microbial
groups that are present during spoilage.

Fresh samples of A. esculenta and S. latissima
harvested from Scotland and Asculenta harvested
from Ireland in the year 2020 were assessed for the
presence of microorganisms, when stored under
Ada20KSNXYIE O2yRAGAZ2YEA oO0nZ
time intervals. During storage, microbiological
analyses were performed for trenumeration of Total
Viable Counts (TVC), Pseudomonas  spp.,
Enterobacteriaceae, Bacillus spp. and fungi.

The presence of food pathogenic bacteria Salmonella,
Listeria. monocytogenes and Vibrio spp. was also
investigated. Additionally, bacterial coloniesrh the

general growth medium (Marine Agar) were isolated

from all temperature conditions throughout storage
and subjected to partial 16S rDNA sequencing.

The initial TVC of A. esculenta from Scotland was 3.2
log CFU/g, while microorganisms reached theelef
Todn €23 /C'k3I 2y RIFé& n I
microorganisms Bacillus spp. and Pseudomonas spp.
were found at levels similar to TVC, particularly at
lower storage temperatures, while the initial TVC of A.
esculenta from Ireland was 3.0 logF@g, which
NEIF OKSR Ffaz2 ton 23 [/ C!lk
microbial population of S. latissima was close to the
enumeration limit (< 7.0 log CFU/g), with no specific
growth pattern to be observed.

pZ mMnX YR mMp c/ 0 F2N aLJS
DNA sequencing results revealed the presence of
Psychrdacter, Cobetia and Pseudomonas species in A.
esculenta  cultivated in  Scotland, whereas
Pseudoalteromonas and Psychrobacter species were
predominant during the spoilage of A. esculenta
harvested from Ireland. Psychrobacter and
Micrococcus species were idfied during the
spoilage of S. latissima. Differences of the dominant
bacteria were observed among different storage
temperatures, algae and geographical origin.

This study was carried out under the frame of IMPAQT project, funded by the EU H2020 research and innovation programme
under Grant Agreement No 774109.
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CHARACTERIZATION '‘OF ‘FUNGI'ASSOCIATED WITH ' OLIVE FRUIT ROT AND OLIVE OIL DEGRAD

CRETE, SOUTHERN GREECE

Markakis E, Roditakis & Kalatzakis & Chatzaki A Goumas B
Yinstitute of Olive Tree, Subtropical Crops and Viticulture, Hellenic Agricultural Organization DRGEtRRAI, of

Agricultural Sciences, Hellenic Mediterranean University

In November 2019, a severe outbreak of fruit rot was

observed in olive orchards in Crete, southern Greece.

Symptoms appeared primarily on fruits and stalks,
resembling those caused by anthracnose.

Typical symptoms were fruit rot, shrinkage and
mummificaion, associated commonly with stalk
discoloration and fruit drop. Disease incidence was
estimated up to 100% in some cases and an
unprecedented increase in olive oil acidity reaching up
to 8% (percentage of oleic acid) in severely affected
olive groves wagecorded. Thirtytwo olive groves
were then surveyed, and samples of fruit, stalk, leaf
and shoot were collected. Visual, stereoscopic and
microscopic observations revealed several fungi
belonging to the genera Alternaria, Botryosphaeria,
Capnodium, Coltetrichum, Fusarium and
Pseudocercospora.

Fungal infection in fruits was commonly associated
with concomitant infestation by the olive fruit fly
Bactrocera oleae along with increased air temperature
and relative humidity conditions that prevailed in
Octaber-November 2019. Twenty representative
fungal strains isolated from symptomatic fruits and

physiological and molecular analyses. By rBN3\
region and EF1 gene sequencing analysis, these
isolates were idenfied as Alternaria spp., A.
infectoria, Botryosphaeria dothidea, Colletotrichum
boninense sensu lato, Fusarium lateritium, F. solani
species complex and Stemphylium amaranthi.
Pathogenicity tests on punctured fruits revealed that
all isolates were pathogeey however F. solani isolates
along with B. dothidea were the most virulent and
wounds were necessary for efficient fungal infection.
Moreover, as little as 10 spores of F. solani were
sufficient of causing significant infection in punctured
fruits. Fusaium solani was also capable of infecting
olive fruits in the presence of B. oleae, with no
additional wounding, in artificial inoculation
experiments.

Moreover, it was capable of colonizing and affecting
olive blossoms. Further analgs in olive oil extracted
from fruits artificially inoculated with F. solani
indicated a significant increase in oil acidity, K232,
K270 and peroxide value, whereas total phenols
content was significantly decreased. To the best of our
knowledge, this ishe first report of Fusarium solani
associated with olive fruit rot and olive oil degradation

stalks were characterized by morphological,  worldwide.
¢CKAa NBaSIFNOK ¢g2N)] ¢l a &adzZJ2NISR o6& (GKS LINRP2SOG SydAadt
protection in Region of Crete 2020n H M Q Fdzy RSR o0& (KS wS3aixz2y 2F [/ NBGSD ! dzi K2

for hertechnical support with respect to extraction of olive oil in the laboraszale oil mill.
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THE EFFECT OF FEEDING INTENSITY ON'MICROBIOME COMPOSITION INTEN WOEGARSAGE
RECIRCULATING' MULROPHIC PRODUCTION SYSTEM

Skliros B, Simionov? Antache A Kalloniati & Kostakou M Petrea § Nica A Oprica t, Stedel € Cristea ¥

Flemetakis E Efrose R

!Agricultural University of Athens, School of Applied Biology and Biotechnology, Department of Biotechnology
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Institute of Research and Development for Biological Scignstisite of Biological Research lasi, Department for

Experimental and Applied Biology

Integrated multitrophic aquaponic (IMTA) system is a
sustainablesystem that combines aquaculture and
hydroponics, forming a symbiotic relationship
between fish, plants, and microbes. In IMTA systems,
nutrients originate mainly from the fish feed and water
inputs with the help of beneficial microorganisms.

In order to better understand the role of microbes in
this association, we studied the bacterial community
composition in relation to different feed inputs, by
utilising next generation sequencing. To this purpose,
two different feed scenarios were tested koi carp
(Cyprinus carpio var Koi, L., 1758)sage (Salvia
officinalis) integrated recirculating production system
conditions. An 83% higher nutrient input through
administrated feed is assured in V1, compared to V2,
throughout the entire 12 weeks experantal period.

Physiological measurements, showed that the sage
biomass gain records better values in V2 (2.56 kg/m2),
compared to V1 (1.99 kg/m2) until the 1st cut of leaves
biomass (the first 6 weeks), while between 1st and 2nd
cut (the last 6 weeks), @33 kg/m2 biomass gain was
recorded for V1 and 5.40 kg/m2 for V2. Moreover, the

nitrogen compounds removal rate emphasizes better
values at V2, compared to V1, situation which may
indicate a need of upscaling the aquaponics modules
surface of V1 integrad system in order to assure an
optimum water treatment process.

Alterations in the microbiome structure were assessed
by sequencing reads of W& 16S rRNA regions
obtained from lllumina NovaSeq 6000. Samples were
collected from two compartments of thelesigned
ITMA system. ActinobacteriaAlphaproteobacteria,
Betaproteobacteria, and Gammaproteobacteria were
mostly monitored, which also constitute the core
microbiome in both water and root plants.

The correlation between the bacterial community
distribution, plant growth and nutrient uptake, as
related to the proposed feed input variants is
discussed. This study is the first to report on the
bacterial community in an integrated IMTA system
includingkoi carp and sage plants which also evaluates
the beneficial effect of fish feeding intensity on the
water quality and plant growth performance in the
proposed system.



PP_028

GENETIC DIVERSITY OF CLAVIBACTER'MICHIGANENSIS SUBSP..MICHIGANENSIS STRAINS ISOL/

TOMATO CROPS IN'GREECE

- :

W Conference of

MIKROBIOKOSMOS
¥ SO :

Malliarakis B, Pagoulatou M Mpalantinaki E Tsitsekian B Rigas %5 Ververidis F Goumas b

!Laboratory of Biological and Biotechnological Application, Department of Agriculture, Hellenic Mediterranean

University 2Laboratory of Molecular Biology, Department of Biotechnology, Agricultural University of Athens

One of the most dstructive threats for commercial
tomato crops production worldwide, is the bacterial

canker disease. The disease is caused by the vascular

bacterium Clavibacter
michiganensis (Cmm).

michiganensis  subsp.

Cmm strains have been isolated from ogfggld and
greenhouse cultures in several regions in Greece
during outbreaks between 2003 to 2018. They were
identified using KOH test, immunofluorescence and
polymerase chain reaction with specific primers (PSA
8/R, RZ_ptssk 10/11).

Pathogenicity was confirmed otomato seedlings.
Ninety-three identified Cmm strains were selected for
genetic diversity study based on multi locus sequence

analysis (MLSA). The MLSA scheme consisted of four

housekeeping genes (atpD, ppk, kdpA and sdhA) which
were partially amplified ath sequenced.

The sequence polymorphism analysis showed 4.07%
variable sites in concatenated sequence of 4 genes
(2283bp) and the 93 strains were differentiated into 38
haplotypes.

¢CKA& NB&ASENDK KI &

088y O2n¥AylyOSR

Our results show high diversity within the population,
indicating clearly that Cmm was introduced in Greece
from different sources during the last fifteen years that
most probably results from seed importation. The
phylogenetic clustering of the Cmm straimt most
cases was not in line with their geographic distribution.
Thus, we could hypothesize that the outbreaks of Cmm
in the studied regions arose mainly from infected
seeds.

However, in some cases, strains isolated from the
same region at the same @t different years were
grouped in the same cluster.

This finding could be possibly attributed to the
transmission of Cmm strains from one culture site to
the neighboring one, or by the use of infected seeds
lots with similar strains. Our study givesetHirst
insights on the genetic diversity, the origin of the
outbreaks and spread of Cmm in Greece. Preventive
measures should be taken to avoid the introduction of
infected seeds in the nurseries and consequential
spreading of Cmm to the tomato farms.

08 GUKS 9dzNB LS| Y Ly R
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Entrepreneurshiand Innovation, under the call RESEARCREATEINNOVATE (project: VIRROTECT; code: T1HZK42)
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QUALITY "ASSESSMENT OF SEA BREAM/'AT \DYNAMIC ' TEMPERATURE = CONDITIONS TH
CONVENTIONAL AND/INNOVATIVE TECHNIQUES

Tsoliakou B Govari M, Tryfinopoulou P, Panagou £ Nychas &
L aboratory of Food Microbiology and Biotechnology, Department of Food Science and Human Nutrition, School ¢
Food andNutritional Sciences, Agricultural University of Athens

Fluctuation of temperature during storage,
transportation and handling affect the growth of
microorganisms, resulting in spoilage of fish products.

Hence, the objective of this work was to investigate
the quality of cultured sea bream during storage under
dynamic temperature conditions using conventional
microbiological techniques (plate counting) and
sensory analysis (odor and skin color) as well as
electronic nose (#ose), a novel and neimvasive
sensor.

For this purpose, two independent experiments were

performed on aerobically packaged whole sea bream
and sea bream fillets as well as in sea bream fillets in
Y2ZRATFTASR FGY23aLKSNS
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Results  showed

cnoPH? bi v
temperature  profiles.
t aSdzR2Y2y Il a aLllpx 1 {
Brochothrix thermosphacta were the dominant
spoilage microorganisms in all storage conditions.

Ay

According to sensory evaluation, fillets in air andmMA
were rejected when total viable counts reached to 8.2
and 7.7 log CFU/g at 96 h and 120 h, respectively.
Likewise, spoilage in whole fish was observed at 144 h
based on TVC counts (7.4 log CFU/qg). Partial Least
Squares Discriminant Analysis (2.4 wasalso used

to classify volatile data of -eose into clusters,
separating and grouping fresh and n@resh fish
samples.

OHC ®: / hi X Mo®dp: hi Z
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DIFFERENT FACTORSMHRATIVE IN SHAPING VINE MICROBIOME ACROSS DIFFERENT GEOGRAF
SCALES: BIOGEOGRAPHY, CULTIVAR'OR TERROIR?

Papadopoulou E Bekris F, Vasileiadis'SKarpouzas DG
tUniversity of Thessaly, Department of Biochemistry and Biotechnology, Laboratory of Plant and Environmenta

Biotechnology, Larissa , Greece

Vine microbiome interacts with soil type, local
environmental conditions, cultivars and agricultural
practices, all together contributing to the
establishment of vine terroir, a proof of quality and
geographical identity of the produced wines.

Today we know little about the composition of the vine
microbiome in local Greek varieties and the factors
shaping its composition. In this frame we asked the
following questions (a) which factors shape the
composition of the vine microbiome and how these
operate at different geographical scales (viticultural
zone vsnation level) (b) which is the composition of
the vine microbiome in these Greek varieties.

To provide answer, we collected grape and leaf
samples at harvest (year 2019) from four Greek
cultivars Vidiano, Agiorgitiko, Roditis and Sideritis at
different geographic scales. Samples from the first two
cultivars were collected from three vineyards in
Thessaloniki, Athens and Crete, while for Roditis and
Sideritis samples were collected from two vineyards
per cultivar constituting different terroirs in the
viticultural zone of Aigialeia. Samples were analyzed
via lllumina amplicon sequencing. We noteldatt
different factors affected the composition of the vine

AcknowledgmentsThis work was supported by (i) the European union and Greek national funds through the Regional Operational Program

microbiome depending on the geographical scale of
the study. Hence for Vidiano and Agiorgitiko
biogeography (at national scale) was the main factor
controlling the composition of the vine microbi@m
especially of the fungal component, with cultivars
showing a weak effect. When looking at the
microbiome with the same viticultural zone we noted
that cultivar (Roditis and Sideritis) becomes a strong
determinant of the vine microbiome, with terroir also
contributing to a lower extent only for the fungal
microbiome.

The latter was dominated by Ascomycetes (mostly
Sordariomycetes and Dothideomycetes), with
Saccharomycetes being a minor component. The
bacterial microbiome was dominatedby -
proteobacteria, 1 -proteobacteria, Actinobacteriota.
Archaea showed a low representation mostly
belonging to Nitrososphaeria (ammonia oxidizers) and
Methanobacteria (methanol consumers). DA analysis
identified microorganisms specifically associatethwi
certain cultivars, often yeasts, suggesting a possible
role in vinification and the distinct character of local
wines. Analysis of samples of the 2020 harvest is in
progress to verify these observations and determine
the effect of vintage on vine micradme.
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CHARACTERIZATION OF THE SEABREAM BACTERIOME FROM'WILD AND AQUACULTURE

Lanara M, Batargias £ Doudoumis %2, Tzokas ¥ Stathopoulou P Tsiamis &

!Laboratory of Systems Microbiology and Applied @eos, Department of Environmental Engineering, University of
Patras, Agrinio,Greece,2Department of Animal Production, Fisheries and Agquaculture, University of Patras,
Messolonghi, GreecdAndromeda S.A., Agios Vasilios, Rion, Greece.

Fish intestines harbor large and diverse populations of
bacteria which play an integral role in host health by
stimulating development of the immune system,
aiding in nutrient acquisition and outcompeting
opportunistic pathogens. Microbial colonizationfish
larvae originates from the eggs, the surrounding water
and the first feed. Most studies have shown that this
gut microflora varies among fish species, and changes
with life stage and habitat. However, a relatively stable
gut microbiota is establishedithin the first 50 days of
life for many species. Captive breeding and rearing of
fish involve the manipulation of multiple factors,
including the environment, social interactions, and
diets.

Changes in gut microbiota composition attributed to
captivestate have been frequently reported. Our
study is focused on the detailed characterization of the
gut microflora of Sparus aurata from wild and
aquaculture populations, with the use of high
throughput amplicon sequencing of the 16S rRNA
gene.

In more detail we examined two wild populations
from Tholi and Messolonghi and two populations from
aquaculture farms from Vonitsa and Astakos. For all
populations two developmental stages were
examined.

Sequence analysis showed the formation @tidct
bacterial communities between the wild and
aquaculture populations, with significant differences
in bacterial diversity and taxa composition. In all
populations examined, the most dominant genera
were those of Acinetobacter, Aeromonas, Bacillus,
Erterobacter, Pseudomonas, Staphylococcus and
Vibrio. Significant differences were also found
between the two wild populations and the two
aquaculture populations as well as between the
different developmental stages. Understanding the
natural importance ofthe seabream bacteriome is
challenging but studying the dynamics over time it will
assist us to elucidate the potential role of these
bacteria.
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THE NATIONAL SOIL"GENE 'BANK OF 'THE REPUBLIC OF ' CYPRUS: THE IMPORTANCE ‘OF SOlIl

RESOURCES

Omirou M2 Michaelidou U? Hadjimichael &, Fasoula B loannides™®
IAgrobiotechnology Department, Agricultural Research Instifftiant Breeding Departmen@gricultural Research
Institute, *Environmental Microbiology and Biotechnology Center (MAGNET), Agricultural Research Institute

The exploitation of soil genetic resources is a critical
component of the overall strategy for sustainable
agriculture and food security globally. Soil microbes
are key players in ecosystem process through the
control of biogeochemical cycles but also dihg and
indirectly influencing plant, animal, and human
welfare. In addition, soil microbial communities
thereby represent a major component of terrestrial
ecosystems and a tremendous gene pool, which is of
invaluable importance for environmental qualignd
public health.

Ly GKAaAa O2yGSEGEZ
was initiated in 2019 by the Agricultural Research
Institute in Cyprus through the establishment of a new
center for Environmental Microbiology and
.A20SOKy2ft238d a! Db9¢Qa
impact environmental and economic benefits to

/ & LINHzeéecvaomypakh@biosciences, by promoting
advanced innovative microbial solutions for
agriculture to optimize crop yields and quality in a
climate changing environment and provide a more
sustainable indusy impact profile, ultimately
resulting in new opportunities to protect the
environment.

The unique statef-the-art National Infrastructure
Center can collect, analyze and understand the
structure, function, activities and dynamicd eoil
microbial communities generating solutions to societal

(KS bl A Zhallehgeslof ThaldokninNHed dhdzXBion?  Ithizb 9

presentation we are showing the first National Soil
Genetic Resource Bank and an overview of the its
activities and the importance of microbial
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CHARACTERIZON OF THE CAUSATIVE AGENT OF/RED SKIN LESIONS (RED SPOTS) IN SEA BREA

Apostolopoulou G, Stathopoulou P Asimakis £ Tsiamis &
!Laboratory of Systems Microbiology and Applied Genomics, Department of Environmental Engineering, University

Patras Agrinio, Greece

Aquaculture in Greece has contributed to the direct
production of consumer goods, withhé main
cultivable species being sea bream, and specifically the
species Sparus aurata. The emergence of infectious
diseases may cause epidemics of known or unknown
pathogenesis resulting in product loss, due to
increased mortality or quality deterioration
eventually leading to severe financial losses.

One such pathogenic condition is the red spot
syndrome. Its symptoms include one or more red skin
lesions on the body of the fish. Its mortality is rare, but
it leads to the degradation of the product readng it
unmarketable. Despite the impact of the disease, the
responsible pathogen remains undetermined. For this
reason, we examined three groups of fish depending
on the severity of the symptoms: group 0 (healthy fish,
negative control), group 1 (sliglskin damage), and

group 2 (large extent of skin lesions). Both culture
dependent and molecular approaches were used to
identify the responsible pathogen. For the cultivation
approach, fish skin homogenates were grown on solid
media.

Bacterial isolates were characterized morphologically
and identified by sequencing the full 16S rRNA gene.
On the other hand, the molecular approach was based
on DNA extraction from skin samples, PCR
amplification of a 460 bp fragment of the 16S rRNA
gene, and nextgeneration sequencing with the
lllumina MiSeq technique. The bacterial profiles that
resulted from the analyses gave us an estimate of the
pathogen responsible for the occurrence of the
syndrome. They were also compared with reports
from other researchers who had observed and studied
similar symptoms in other fish species.



PP_035

Conference of
MIKROBIOKOSMOS .,

MICROBAL COMMUNITIES SUCCESSION OF SEA BREAM FILLETS STORED UNDER VARIOUS CON

Syropoulou F, Parlapani ¥ Anagnostopoulos DNyctas G, Boziaris!l

Lab of Marketing and Technology of Aquatic Products and Foods, Department of Ichthyology and Aguatic
Environment, School of Agricultural Sciences, University of Thékablpf Microbiology and Biotechnology of Foods,
Department of Food Science and Hurhautrition, Agricultural University of Athens

The aim of this work was to study the microbiota
succession of sea bream fillets, a vital exportable
foodstuff of the Greek commerce, during storage at
various temperatures (0oC, 40C and 80C) and
atmospheres (air and MAP). Metabarcoding analysis
indicated an environmentabased initial microbiota

and a similar profile in all but one treatment at the end
of shelflife, since Pseudomonas spp., was the key

Acknowledgements ¢ K A &
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player in specimens stored on air, as well as under
MAP at 40C, while Carnobacterium spp.,
predominated in samples stored at 00C under MAP.
These findings shed light regarding the significance of
preservation conditions and temperatures on the
FAEESGAaQ alLRAtFAS YAONROA:;
which affects the spoilage mechanism and
consequently the fillet Q #H& St F
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PLANT GROWTH PROMOTING RHIZOBACTERIA AS POTENTIAL BIOAGENTBISBAIRSTHOGENS

Triantafyllou A, Leontidou K Kamou N Kleanthidis B Mellidou ¥, Karamanoli K
1School of Agriculture, Aristotle University Of Thessalotilstjtute of Plant Breeding and Genetic Resources, Hellenic

Agricultural Organization DEMETER

Agrochemicals apart from exhibiting often insufficient
activity as pesticides oreftilizers, they also can be
hazardous for humans and environment. Plant growth
promoting rhizobacteria (PGPR) constitute a potential
alternative for enhancing crop yields and alleviating
biotic and abiotic stresses. The present study aimed to
evaluate PGPstrains previously isolated from the
rhizosphere of plants grown under harsh
environments as potential biological agents. A total of
73 strains were evaluated in vitro against seven fungal
pathogens. i.e. Alternaria alternata, Botrytis cinerea,
Rhizoctord solani, Verticillium dahliae, Sclerotinia
sclerotiorum, Pythium ultimum, Fusarium oxysporum
f.sp. radicis lycopersici. Strains were also screened for
the production of hydrolytic enzymes (amylase,
protease, cellulose, chitinase), hydrogen cyanide and
ammonia.

Dual culture bioassays were also conducted in order to
determine antifungal activity due to volatile
production of the tested strains. The most efficient

strain was further evaluated in pot experiment as
antifungal agent against Sclerotinia soléorum,
while its impact on physiological and agronomic
characteristics of the host plants, lettuce, was also
assessed.

According to the results from the in vitro assays, 19
bacterial strains were found active against one or more
fungal pathogens. Almost all strains were able to
produce NH3, three strains were able to produce HCN,
while only 5 strains were not able to proce
hydrolytic enzymes. Results from the subsequent in
vivo trials showed that lettuce plants treated with
strain Es4 via root irrigation showed higher resistance
against S. sclerotiorum compared to foliar application
of the same bacterial strain. Plant ogrth
characteristics and photosynthesis were also
enhanced after bacterial treatment. The above results
indicate that the PGP strain can serve as an effective
biological agent. More research is needed in order to
elucidate its mode of antifungal activityd to specify
the most efficient application procedure.
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THE EFFECT OF SUSTAINABLE INNOVATIVE' FEED ON"GROWTH PERFORMANCE, WELFARE ST
EXTREME TEMPERATURE RESILIENCE OF KOI CARP

Kalloniati G¢, Antache A Simionov?, Petrea § Marka & Zografaki M, Nica A, Oprica t, Efrose B Flemetakis £

Tsirtsis G Cristea ¥

!Agricultural University of Athens / School of Applied Biology and Biotechnology, Department of Biotechnology
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Institute of Research and Development for Biological 8egernstitute of Biological Research lasi, Department for

Experimental and Applied Biologyniversity of the Aegean, Department of Marine Sciences

The present study aims to identify the effect of
innovative fish feed (IF), based aiternative and
sustainable protein sources, on koi carp (Cyprinus
carpio var Koi, L., 1758) growth performance, welfare
status and extreme water temperature resilience.
Thus, 4 experimental variants were performed, as
follows: VZIIF additivated with turmgc, V2IF
additivated with beetroot, V3F with no additives, \V4
commercial feed. Fish growth performance indicators
registered the best results at V4, followed by V1, V3
and V2. The welfare status analysis indicates V1 IF as
most suitable for koi carppflowed by V2, V3 and V4.

At the end of the experimental period (8 weeks), fish
exemplars from each of the tested variants were
exposed, for 6 hours, to the following temperatures:
MT ¢/ O[¢UVX Hp c/ O0b¢o

The welfare status analysis penfoed after the
extreme temperature exposure test recommends
additivated IF as it offers better resilience, compared
to commercial feed and noeadditivated IF.
Temperature stress increase the reactive oxygen
species (ROS) production, that subsequently cause
oxidative stress. Therefore, the effect of extreme
temperature exposure, on the induction of oxidative

stress and the alteration of gene expression, in
correlation with different protein sources, were
evaluated in fish tissues sampled from V1 IF and V4
variants. Our data showed that the temperature stress
affected not only the activities of superoxide
dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPX), and glutathieS¢ransferase (GST),
but also the transcriptional levels of their respective
genes. However, the mRNA induction patterns were
not in accordance with those of antioxidant enzyme
changes in all tissues. Additionally, the transcriptional
expression of stresselated genes including heat
shock protein 70kDa (Hsp70), insulin like grofaittor

1 (Igfl) were also assessed. Moreover, the
compositions and concentrations of amino

Iy Rompqunds Wweredanalysedb using a Waters Acquity

UPLCSystem.

The current results not only recommend an innovative
fish food (IF) suitable for kocarp, but also could
provide valuable new insights into oxidative stress
mechanism induced by the extreme temperature
exposure that affect fish health and could be used for
selection of biomarkers to monitor the fish adaptation
to the specific stress.
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MICROBIAL COMMUNITIES OF FISH FROM LAKE KARLA

Natoudi 3, Syropoulou ¥ Parlapani £ Anagnostopoulos DBoziaris 1
Lab of Marketing and Technology of Aquatic Products and Foods, Department of Ichthyolodyqueiit
Environment, School of Agricultural Sciences, University of Thessaly

Biological hazards such as foodborne pathogens from
animal farms, pastureland, cropping systems, etc., can
enter lakes and contaminate fish. Tile drains or
artificial subsurface drainage or wastewater
discharges that result from animal or human activity,
can serve as means of transporting pollutants from the
agricultural field or industrial area to the surface water
environment and further into lakes. The aim of this
study was to reveal the most important bacterial
genera in fish Cyprinus carpio from Lalel& taken
from three site points (A, B and C) communicating with
the surrounding land. Fish tissue of 25g was taken
(from three fish individuals as a pool sample) for 16S
amplicon metagenomic sequencing.

The metabarcoding analysis was performed with the
lllumina protocols by MR DNA (Shallowater, TX, USA).
Sequencing was applied on a MiSeq Illumina platform
FOO0O2NRAYy3I G2
analysis was performed using the MR DNA pipsline
cluster and present the sequences into operational
taxonomic units (OTUS).

The findings showed that Pseudomonas (66,33%) and
Calochaete (16,08%) were the most abundant genera
in fish from point A Calochaete (38,39%),
Corynebacterim (21,7%) and Propionibacterium
(18,16%) in fish from point B, moreover, Erwinia
(44.1%) and Serratia (34,46%) in fish from point C. To
conclude, 16S NGS revealed microorganisms that are
laa20AFGSR 6AGK GKS
cimrmanii and othes e.g., Serratia fonticola and
Corynebacterium aurimucosum that come from
various sources of microbial contamination from the
land.

Additionally, the abovenentioned genera of all points
of the lake contain many species that are pdiah
human pathogens. Our findings will be used for
increasing public awareness on the importance of the
quality of water in lakes, that directly affects the

o
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NOSE) TO THE RAPID ASSESSMENT OF SEA BREFSARUALITY.
Govari M, Tryfinopoulou Btamatiou A Panagou E, Nychas G

!Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and Human Nutrition, Scho

of Food and Nutritional Sciences, Agricultural University of Athens, Greece

The objective of the study was to develop RS
models by using the innovative methods of Fourier
transform infrared (FTIR) spectroscopy and electronic
nose (enose) to assess the spoilage of sea bream
(Sparus aurata) fillets. Therefore, the fish fillets stored
at 0, 4, 8 and 12 oC under air or modifiedhasphere
packaging (MAP) conditions (33% CO2, 19% 02, 48%
N2), were examined for the enumeration of Total
Viable Counts (TVC). Meanwhile, the spectral data
from FTIR and the-eose chemical volatile profile
were recorded during the storage of the fillet¥he
PLSR models developed on FTIR spectral data
provided satisfactory performance in the estimation of

TVC, as the coefficients of determination (R2) were
0.98 and 0.94, while root mean square error of
calibration (RMSE) were 0,43 and 0,87 for fisbt§ill
stored aerobically and under MAP, respectively.
However, PL8 models based on -mose data
exhibited less satisfactory performance, as R2 were
0.34 and 0.17, while RMSE were 1.77 and 1.43 for fish
fillets stored aerobically and under MAP, respectively.
Hence, the FTIR analysis is effective for a rapid
evaluation of the quality of sea bream fillets in contrast
to the technigque of enose in which more data are
needed.

AcknowledgementsThis research has been-financed by the European Union and Greek national funds through the REFRAME.
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INSIGHTS/INTO THE EFFECTS OF AGRONOMICAL MANAGEMENT PRACTICES IN'ASPERGILLUS |
b 5ot owt e fotc 109w 9 Qv owhe b (of hvara)l bLe¢L9{ hC Dw! t
Testempasis S PapazlataniCTheocharis 5Karas P Koundouras 35Karpouzas ) Karaoglanidis G

'Faculty of Agriculture, Forestry and Natural Environment, Laboratory of Plant Pathology, Aristotle University of
ThessalonikEDepartment of Biochemistry and Biotechnology, Laboratory of Plant and Environmental Biotechnology,

University of Thessal§Facuty of Agriculture, Forestry and Natural Environment, Laboratory of Viticulture

Aspergillus bunch rot is one of the most importantpre
as well as posharvest diseases of grapevine. Disease
development may lead to great quantitative less
while contributing to qualitative deterioration of grape
products due to the production of a great variety of
mycotoxins , such as ochratoxins and fumonisins that
impose a risk for consumer’s health.

This study aimed to evaluate several agronomic
practices (irrigation, defoliation and bunch density) to
manage the incidence of Aspergillus on grapes.
High/Low bunch density (HBD, LBD) of the grape bunch
was achieved with the formation of vines during
pruning season (HBD: -5 buds/vine; LBD: >8
buds/vine) while defoliation treatment was achieved
with total leaf removal of the vines till the bunch line
before berries formation. Additionally, in irrigation
treatment, selected vines were irrigated three times
during the growing season.

Aspergillus incidere on grape berries was recorded
on each maturity stage (Pesized berry, Veraison, and
I F NBSadox GKAE S
communities were assessed via amplicon sequencing
analysis. Between Peszed berry and Veraison, the
incidence of Aspergilluspp. showed low frequencies

(0 to 2.5%), and no significant differences were noticed
among treatments.

However, at the harvest stage, Aspergillus spp.
incidence increased and ranged from 1.8 to 93.6%.
Significant differences were observed between
treatments. In detail, in nowlefoliated, HBD, and
Irrigated treatments, the frequency of Aspergillus spp.
was significantly higher compared to the defoliated,
LBD, and notirrigated treatments (p<0.05).

Amplicon sequencing analysis revealed that many
members of fungal community, including Aspergillus
spp., exhibitied differences in their abundance
between treatments and maturity stage.

A carefull look on Aspergillus members showed that
harvest they exliited higher abundances in Irrigated,
non-defoliated, and HBD treatment than their pair
mock treatments.

This study showed that the application of agronomical

Ol N1J2 & LiraGagdn@rit practite® might signifi€aaetly dnipdct the

reduction of Aspergillus Bunch rot and pavbe way
for a comprehensive study of the effect of these
LIN: OGAOSa Ay OF NLI2aLIKSNBQa
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A NOVEL TETHRIMER ARMBCR FOR THE DETEON OF BCPOS5 GENE MUTATIONS 'CONFERRIN
RESISTANCE' TO ' ANILINOPYRIMIDINE (FUNGICIDES /IN: BOTRYTIS CINEREA AND' USE ‘OF CRI
EDITING TO'GENERATE'RESISTANT MUTANTS

Sofianos & Petmezas A Samaras AKaraoglanidis G
Aristotle University of Thessaloniki

Despite the longstanding use of anilinopyrimidine
fungicides (APs) against Botrytis cinerea, their mode of
action and resistance mechanisms have only recently
been elucidated. It is now evident that the molecular
target of this specific class is of mitochondrial origin
and specific resistance mutations G408V, L412V and
L412F in Bcpos5 gene are the most commmorthie
field.

To confirm the presence and frequencies of these
mutations in the Greek fields, a sampling of B. cinerea
isolates (n=255) was conducted throughout mainland
Greece. The isolates were characterized as-APs
resistant or-sensitive using the diseninatory dose of
7ppm cyprodinil, according to a standard phenotyping
protocol.

Furthermore, an adapted Tetgrimer ARMS PCR was
developed to effectively identify the two most
common field mutations (L412F, L412V). The PCR
yielded a 702bp band for allsolates while, the
presence of a 470bp or 252bp band corresponded to F
and V substitutions, respectively.

To confirm the presence of the third mutation, the PCR
products with a single band (702bp) were further
digested by enzyme Mlyl yielding 467bp and 235bp
bands in the G408V mutants. The results were verified
by Sanger sequencing.

The developed Tetrprimer ARMS PCR method was
applied to a set of 82 B. cinerea isolates collected from
strawberry and tomato crops and revealed that L412F,
L412V and G408V were occurring at frequencies of
69%, 7% and 1.5% respectively.

To further charaterize AResistance mutations, B.05
reference strain was transformed with L412F and
L412V using the CRISPR/Cas9 techniqgue and
homologous recombination.

The transformants were resistant to cyprodinil and are
used to subsequent studies. The results shbat the
aforementioned method could be extensively used in
resistance monitoring patterns in B. cinerea in a fast,
cheap and efficient way.

Moreover, it is crystatlear that CRISPR/Cas is an
extremely effective tool concerning molecular
genetics wherea protocols based on B. cinerea
transformation are more than efficient.
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DEVELOPMENT" OF 'NOVEL' CULTIVATION 'METHODOLOGIES' FOR"MUSHROOMS PRODUCTION
ENDANGERED SPECIES PLEUROTUS NEBRODENSIS

Koutrotsios G Tsolis P, Zervakis G
Agricultural Univerity Of Athens

Pleurotus nebrodensiss an endemic species of the
alpine zone of Sicily and southern Greece which grow
naturally on root and stem residues of Prangos
ferulacea (Apiaceae). It was the first mushroom
recognized as critically endangered by the
International Union for Conservaticof Nature [IUCN].
Few individuals reach maturity each year, and
although its successful cultivation is considered of
major importance for reducing the human pressure on
wild populations due to harvesting, ex situ mushroom
production is practically neaxstent. In the frame of
this project, strains of diverse geographic origins were
initially evaluated in terms of their crop parameters
and then, directed matings among selected
homokaryons were performed to finally produce 25
new hybrid strains. Among thenthe hybrid strain
PnbH17 showed significantly better performance in
respect to all cultivation parameters and was hence
qualified for further research. Finally, the effects of
various substrates based on locally available
lignocellulosic residues and aflding a casing layer

This research is dinanced by Greece and the European Union (European SociaBSHdhrough the Operaty | €
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were studied. Results revealed that the duration of the
incubation period ranged from 13 to 21 days and
earliness (time from inoculation to primordia
formation) from 15 to 30 days when different
substrates were evaluated. The sum ofishrooms
yield of the first two flushes was relatively low in
substrates consisting of wheat straw or beech sawdust
(108 to 171 g/kg of substrate), and substantially higher
in olive leaves or in mixtures of wheat straw and grape
marc (299 and 303 g/kg ofulsstrate, respectively).
Moreover, a high variation in biological efficiency
values (fresh weight of fruitbodies to dry weight of
substrate; values ranging from 22 to 106%) was
observed among the substrates examined. Regarding
Furthermore, the addition ofhe casing layer delayed
the appearance of mushrooms by up to 6 days, but it
increased biological efficiency in all substrates from 2
to 23%. In conclusion, the new hybrid PnbH17 exhibits
satisfactory production performance and could be
further exploited br the commercial cultivation of
Pleurotus nebrodensis mushrooms.
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EXPLOITATION OF LOCALLY AVAILABLE LIGNOCELIARTAUEBYS FOR THE CULTIVATION OF THE
TROPICAL MILKY WHITE-MUSHROOM CALOCYBE INDICA

Koutrotsios @, Lahouvaris4:Zervakis &
Agricultural Univerity Of Athen®irfis Mushrooms

Calocybet y RA Ol = 02YY2yf e
YdzZAKNR2YéX Aa Iy SYRSYAO
which grows saprotrophically on substrates rich in
organic matter. Its cultivation requires temperatures
of 30 ¢ 35 oC in contrast to most other mushroom
species for which the optimum temperature for
mushroom production lies within the range of @20

oC. Therefore, it is an ideal candidate for cultivation
during the warmer months of the year when
production of most other mushrooms ceases or is
drastically redued. The aim of this study was to
optimize the conditions for C. indica mushroom
production, including the evaluation and possible
exploitation of locally available lignocellulosic
substrates. C. indica was cultivated in substrates
consisting of wheat strafWHS) or beech sawdust
(BSW) supplemented with either wheat bran and soya
or in high ratio mixtures with grape marc (GMC). All
substrates were tested with or without the application

1y 2gyfa casmgjlaye based bori p“pa} mas< khé &ddition of

GMOSEIAS & reduiin il M@ tidle QeqhiredLiof R A |
mushroom appearance by 1 to 9 days compared to
WHS or BSW, while no significant differences were
observed in the length of the crop cycle (689 days;
i.e., time required from inoculation to the harvest of
the 3rd flush). Fuhermore, biological efficiency (fresh
weight of fruitbodies to dry weight of substrate)
significantly increased in WHS by reaching 153%,
which is among the highest values recorded for
cultivated mushrooms. It is noteworthy that the
application of the casig layer enhanced biological
efficiency by up to 70%. The estimation of the effect of
the nature/composition of substrates on the
nutritional value and functional properties of
mushrooms is in progress to determine the best
substrate/strain combination fothe cultivation of C.
indica
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WOLBACHIAMEDFLY INTERACTIONS IN'NOVEL' GENOMIC:BACKGROUNDS

Kotsadam E Chondrogiannis!CBourtzis K Augustinos A

'Hellenic Agricultural Organizati€Demeter, Institute of Industrial and Forage Crops, Department of Plant Protection,
Patras, 26442, Greecéelnsect Pest Control Laboratory, Joint FAO/IAEA Centre of Nuclear Techniques in Food an
Agriculture, DepartmentfdNuclear Sciences and Applications, IAEA Laboratories, 2444 Seibersdorf, Austria

The Mediterranean fruit fly, Ceratitis capitata (medfly)
(Diptera: Tephritidae), is considered a naturally
Wolbachiafree insect since all colonized poputats
screened so far have been found negative. Few reports
from Latin America pointing to Wolbachia being
naturally present in the area have not been verified. In
the last two decades, an artificial relationship of
medfly with Wolbachia has been establishavith the
transinfection of Rhagoletis cerasi Wolbachia strains
wCer2 and wCer4. This relationship has proven stable,
with  complete unidirectional and bidirectional
cytoplasmic incompatibility (Cl). Studies up to now
suggest that this association comegitwa significant
cost mainly in hatching, along with other phenotypes
that can be quite plastic in different genetic
backgrounds.

To study this recent association in more detail, we
performed a series of crosses to place Wolbachia in

different genomic bakgrounds, along with
introgression experiments that resulted in an
estimated genomic replacement of more than 95%,
thus leaving Wolbachia as the main driving factor of
any differences observed. The resulting strains have
been stable for up to 100 generatie since their
development. The two main phenotypes previously
observed, meaning complete unidirectional and
bidirectional Cl and reduced hatching, are evident in
the new strains. Our data suggest differences among
the two Wolbachia strains since wCer2 cesrwith a
smaller cost in hatching and a better ability to stabilize
in the new backgrounds, compared to wCer4. The
Wolbachiainfected strains presented here are ideal
models to study the coevolution of medfly and
Wolbachia in this recently established asition.
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IN VITRO ANTAGONISTIC ACTIVITY OF RHIZOSPHERIC AND ENHACHHRIACAGAINST 'SOIL BORNE

PHYTOPATHOGENIC FUNGI.
Michas G, Tsiknia M, Ehaliotis €

!Soil Science and Agricultu@hemistry Lab, Dept. of Natural Resources and Agricultural Engineering, Agricultural

University of Athens, Athens, Greece

There are numerous microorganisms in the soil, that
are organized in communities, and contain bacteria
and fungi that are beneficial for plants.

Microorganisms that colonize the root and

rhizosphere in particular, form mutualistic and

symbiotic associatins with plants and influence them

positively as Plant Growth Promoters, mainly by
making essential substances as nutrients and
hormones readily available, and by contributing to the
plant's immune response.

Bacteria can act as biocontrol agents agasuditborne
fungal phytopathogens in two main ways.

The biocontrol trait could be the result of a direct
mechanism of the interaction between the bacteria
and the pathogenic fungi or an indirect result that
involves triggering the plant's immune response
system.

Among the most typical direct actions of biocontrol
bacteria are the production of liquid or volatile
antifungal compounds, the production of (chitino)lytic
enzymes that target the fungal cell walls and the
antagonism for mineral resources, like.
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In the present study we investigated in vitro the
biocontrol activity of rhizoshericand endophytic
bacteria isolated from the rhizosphere and roots of
crop plants at the island of Amorgos, against the soll
borne pathogenic fungi Rhizoctonia Solani, Botrytis
Cinerea, Sclerotinia sclerotiorium, Verticilium Dahliae
and Fusarium Oxysporungdopersici.

Tests were conducted by comparing the growth of
each phytopathogenic fungus, in petri dishes on PDA
medium, with or without the presence of the bacteria
isolates (dual culture method).

Most of the bacteria isolated were assigned to
Pseudomoas genus, while one isolate was identified
as Bacillus velezensis, a bacillus well known for its
biocontrol traits. All the tested phytopathogens were
inhibited or delayed in growth by some isolates,
however only Bacillus velezensis caused complete
inhibition to all the tested phytopathogens.

Our results suggest that the use of bacteria as
biocontrol agents against pathogenic fungi is
promising and further investigation on mechanisms of
action and in planta trials are needed.
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ENDOPHYTIC STRAIN B."HALOTOLERANS HIL4 IS '/A'"PROMISINGABIOQQAEBROL AGENT OF GRAY
MOLD IN FRUIT WITH'PLANT GROWTH PROMOTING POTENTIAL

Thomloudi E, Tsalgatidou P Baira E Papadimitriolk®, Venieraki A Katinakis P
!Laboratory of General & Agricultural Microbiology, Department of Crop Science, Agricultural University Of Athens
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Benaki Phytopathological Institute (BPDepartment of Food Science and Technology, University of the Peloponnese,
4Laboratory of Plant Rhology, Department of Crop Science, Agricultural University of Athens

upacterial strain Hil4 was isolated from the leaf
endosphere of the medicinal plant Hypericum
hircinum. It exhibited strong antifungal activity agst
Botrytis cinerea under in vitro conditions. Whole
genome sequencing revealed that it belongs to Bacillus
halotolerans species. Using genome mining
approaches, numerous secondary metabolite
biosynthetic gene clusters were located, such as cyclic
lipopeptides, as well as genes involved in plant growth
promotion, colonization and elicitation of plant
defense. Ethyl acetate extracts of agar diffusible
metabolites secreted either from singly grown
bacterial culture or dual culture of the bacterial strain
with B. cinerea on solid growth medium were bioactive
against the phytopathogen. Further analysis of the

single culture extract with UHPIHRMS identified
antimicrobial substances and ISR elicitors that are
produced constitutively, such as cyclic lipopeptides
siderophore, antibiotics as well as azelaic acid. The
isolate also proved efficient in minimizing disease
severity of gray mold on detached table grape berries
as well as cherry tomatoes. Finally, it positively
influenced the biomass and root architecéurof
Arabidopsis thaliana GOl in vitro as well as Solanum
lycopersicum var. Chondrokatsari Messinias in vitro
after seed biopriming. Overall, B. halotolerans strain
Hil4 is a promising biological control agent against gray
mold, as well as a promisingaplt growth promoting
agent.

The research of PhD student Eifiviangelia Thomloudi is ¢imanced by Greece and the European Union (European SocialEsRpthrough
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GENOME MINING AND METABOLOMIC ANALYSIS OF THE ENDOPHYTE BACILLUS HALOTOLERANS
PRESENTED SEVERAL SECONDARY METABOLITESITRIBUTE TO POSTHARVEST BIOCONTROL C

BOTRYTIS ICINEREA

Tsalgatidou P, Thomloudi £ Skagia /A Baira E Papadimitriou K Venieraki A Katinakis P

L aboratory of General & Agricultural Microbiology, Department of Crop Science, Agricultural University of Athens
2L aboratory of Toxicological Control of Pesticides, Sciénti5 A NE Ol 2 NI G S 2amd PhySopharimaday, R S a
Benaki Phytopathological Institute (BPDepartment of Food Science and Technology, University of the Peloponnese,
4Laboratory of Plant Pathology, Department of Crop Science, Agricultural University of Athens

Bacteria of the genus Bacillus have extensively been
studied for their ability to biosynthesize and secrete
multiple secondary antimicrobial metabolites, making
them excellent candidates to use as biological control
agents (BCAs). Thadophytic bacterial strain Bacillus
halotolerans Cal.l.30 isolated from the pharmaceutical
plant Calendula officinalis is able to control mycelial
growth and spore germination of several
phytopathogenic fungi. We have focused our
experiments at the phytoghogenic fungus Botrytis
cinerea under in vitro and ex vivo conditions. A
preventive formulation of Cal..30 on grape berries
revealed excellent suppression of gray mold disease
caused by the postharvest pathogen B. cinerea, in
comparison to control expaments. A strong biological
control activity against B. cinerea was also observed
after inoculating grape berries with the bacterial cell

free supernatant. Genome sequencing and genome
mining of Bacillus halotolerans Cal.l.30 revealed 10
biosynthetic gene lasters (BGCs) encoding for
secondary metabolites with diverse antimicrobial
properties such as fengycin, surfactin, mojavensin,
bacilysin, bacillaene, bacillibactin, kalimantacin and
subtilosin. Further analysis indicated that strain
Cal.l.30 is capabletbiosynthesize and secrete agar
diffusible secondary metabolites (ADSM) when singly
grown on a solid surface. Finally, UHPMRMS
chemical analysis detected different types of
secondary metabolites, including the lipopeptides
fengycin and surfactin, fousoforms of the polyene
diamide polyketide bacillaene, the intermediate
metabolite of bacilysin biosynthetic pathway,- L
dihydroanticapsin, the siderophore bacillibactin and
the dicarboxylic acid azelaic acid.

The research of Polina Tsalgatidou wasicanced by Greece and the European Union (European SociaBSF)dhrough the
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DEVELOPMENT OF CERATITIS CAPITATA VIENNA 8 GENETIC SEXING STRAINS HARBORING W(
FOR IIT AND . COMBINEDSIT APPLICATIONS

Chondrogiannis € Telli § Kostadam £ Bourtzis K Augustinos A

Ynstitute of Industrial and Forage Crops, Hellenic Agricultural OrganizatbEMETERZInsect Pest Control
Laboratory, Joint FAO/IAEA Centre of Nuclear Techniques in Food and Agriculture, Department of Nuclear Scien
and Applications, IAEA Laboratori2444 Seibersdorf, Austria

The Mediterranean fruit fly, Ceratitis capitata (medfly) A major concern for the implementation of IIT is the
(Diptera: Tephritidag is a cosmopolitan agricultural accidental release of fertile females along with the
pest of high economic importance. males, making sustainable application of the method
problematic. To minimize suafsks, IIT for medfly can
Decades of research led and coordinated by the Insect a) be combined with the already available VIENNA 8
Pest Control Laboratory of FAO/IAEA, have made this GSS to eliminate the possibility of releasing females
insect a model species for sterile insect technique (SIT) and, b), can be combined with low irradiation doses
applications, based aine development of the VIENNA that lead to 100% female sterility with no severe
7 and 8 genetic sexing strains (GSS) that facilitate-male A Y LI Ol 2y & la tm8thoQology Aatehtfy &
only releases. LINPLI2EASR TFT2N) Y2&aljdAaid2a | YR
N<{ L¢ | LIINBI OKQ®
Medfly is considered a species that is not naturally
infected with Wolbachia. In the present study, wCer2 and wCer4 have been
introduced through crosses to the wp tsl strain that is
Taking into account that one important Wolbachia used for the construction of all VIENNA 7 and 8 GSS,
induced phenotype can be cytoplasmic incompatibility  thus giving the Cc(wp tsl)[wCer2] and the Cc(wp
(CI), during the last two decades, the medfly strains tsl)[wCer4] strains. By crossing males from Vienna 8
88.6, S.10.3, and S have been developed by with females from the newly developed strains, two
artificial transfer of Wolbachia wCer2 and wCer4 new VIENNA 8 GSS harboring Wolbachia have been
strains using Rhagoletis cerasi as donor. developed, named VIENNA 8 [wCer2] and VIENNA 8
[wCer4]. Inital evaluation of these strains showed that
Indeed, these strains have been proven stable and they are genetically stable, and they induce 100%
induce 100% unidirectional and bidirectional CIl, unidirectional and bidirectional CI.
showing that development of the incorafible insect
technique (1IT) is feasible for medfly. Further evaluation of these strains at a larger scale and
additional generations is needed, along with
experiments to estalish the minimal irradiation dose
that induces 100% female sterility.
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MICROBIOLOGICAL QUALITY AND SAFETY OF SALMON'SALMO SALAR; SCALLOPS PECTEN MAXI
SEAWEED ALARIA ESCULENTAUCDURED IN'ANTIEGRATED MULTITROPHIC AQUACULTURE (IMTA
SYSTEM

Lytou A, Lymperi B, Casserly*JKane E Panagou £Nychas &
IAgricultural University Of Atherdlarine Institute

Although advantages and limitations of Integrated  of the Enterobacteriaceae family were estimated
Multi-trophic Aquaculture (IMTA) have been widely  while, the presence of Vibrio spp., Salmonella and
reported, few studies have focused on potential Listeria monocytogenes was also investigated.
effects of IMTA on the microbiological quality and  Salmons were of acceptable microbial quality (TVC <
safety of the end products. In this study, the spoilage 7.0 log CFU/g) arghfe for human consumption for up

potential and the presence of pathogenic bacteriain (2 mMH YR y RIFI&8&8 aiGd2NBR
salmon Salmo salar, seaweed Alaria esculenta and while the microbial load was not differentiated
scallops Pecten maximus -caltured in an IMTA between the two harvest periods. The respective time
system were investigated. period for the seaweed samples was 5 and 7 (or more)

Alaria esculenta, Atlantic salmon and scallopswereco R & & 062020 arwl 202F harvest, respectively,
cultivated at a pilot scalBVITA site in Ireland, operated GKAES aolftf2LJa 6SNB FNBAK
by the Marine Institute and samples of different should be noted that bacteria of Enterobacteriaceae
harvest periods (June 2020 and March 2021) were sent  family which are considered as hygiene indicator, were
to the Agricultural University of Athens for microbial at low levels- even below enumeration limit in all
testing. The received samples were stored at different  species, while all the examined pathogenic bacteria
temperatures for specific time intervals, whilst were absent both at the beginning and at the end of
microbiological analysis was performed on the day of storage.

their arrival at the lab and at certain days of storage.  Although further research is intended regarding
The populations of Total Viable Counts (TVC), quality and safety of IMTA products, these preliminary
Pseudomonas spp., lactic acid bacteria, yeast and findings provide significant inforation about the
moulds, Badilis spp., B. thermosphacta and bacteria  overall microbiological quality of these products.

CKA& 62N)] KFra 0SSy adzZl2NISR o6& LINR2SO0 WwQLat!veQQ 069! 1
774109).
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ENDOROOT MICROORGANISMS FROM ALOEVERA CULTIVATIONS IN'LACONIA, GBRRERHMW/ITH

PROMOTING PROPERTIES.

Nikolaou G, Chatziartemiou A Tsiknia M, Skiada ¥ Ehaliotis & Roussos P Gasparatos D
!Department of Natural Resources and Agricultural Engineering, Agricultural University of Atuémis,Aloe Vera
S.A.Department of Crop Science, Agricultural University of Athens

Plants synthesize numerous secondargtabolites to
adapt to specific environments, to communicate with
soil microorganisms and neighbor plants and to cope
with biotic and abiotic stresses. Many of these
compounds have essential value in human health and
constitute unique sources of pharmagials and
food additives. Soil microorganisms which form
beneficial associations with plants, such as plant
growth promoting rhizobacteria (PGPR) or fungi
(PGPF) and arbuscular mycorrhiza fungi (AMF) can act
as potent elicitors of the biosynthesis of hitdive
compounds and enhance the accumulation of high
value secondary metabolites in plants. Aloe vera plants
contain numerous bioactive compounds, with
antitumor, immunostimulating and anti inflammatory
effects. The role of endorhizal microorganisms in
biosynthesis of such plamgterived compounds is

underinvestigated. In the present study, Aloe vera
roots were collected from twentjour different
organic farming fields in Lakonia, Greece and endoroot
microorganisms (i.e. bacteria, fungi, AMF) were
isolated, to investigate their putative role as
promoters of plant growth and bioactive compounds
biosynthesis. In total, fortghree bacterial and twenty
fungal isolates were obtained, based on their
macroscopic phenotypic differences in pure culture.
Additionaly, the collected roots were used in trap
cultures in pots for propagation of existing AMF. In
total, three putative AMF isolates were collected,
based on their spores phenotypic differences, as
examined under the stereoscope. The isolated
bacteria and fugi were subjected to various in vitro
tests for plant growth promoting traits and the results
will be presented at the conference.

Enderoot Microorganisms from Aloe Vera cultivations in Laconia, Greece with growth promoting properties.

Nikolaou C 1, Chatziartemiou A 2, Tsiknia M 1, Skiada V 1, Ehaliotis C 1, Roussos P 3, Gasparatos D 1 1 DeggarahBasoluies
and Agicultural Engineering, Agricultural University of Athens, Greece 2 Voion Aloe Vera S.A., Neapolis Lakonia, Greece 3 Bfepesfmen
Science, Agricultural University of Athens, Athens, Greece
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Faculty of Agriculture, Forestry and Natural Environment, Aristotle University of Thessaloniki

A crucial part in the colonization of root systems by
rhizobacteria, is their ability to antagonize other
harmful microorganisms. During this important
process, soilborne pathogens are directly oppressed
through the production of metabolites with
antimicrabial action by the rhizobacteria. Bacteria of
the genus Bacillus produce lipopeptides belonging to
the families of surfactins, iturins and fengycins. These
compounds play an important role during the process
2T NB2G O2ft 2y ATl GA2yondey R
(Ongena & Jacques, 2008). In this study, the Plant
Growth Promoting Rhizobacteria (PGRP) B. subtilis
MBI600 and B. amyloliqguefaciens subsp. plantarum
D747 were studied for their ability to produce
surfactins and fengycins. Moreover, the potentiat fo
enhanced production of these lipopeptides was
investigated by inoculating Botrytis cinerea in a B.
subtilis MBI600 liquid culture. After bacterial growth in
specific media for 72 hours, the samples were acidified
and a second set of them was also extestusing an
ethyl acetate/methanol mixture (4:1) in order to
obtain the lipopeptides. B. subtilis MBI600 was also

cultivated in the presence of B. cinerea for 72 hours in
Potato Dextrose Broth (PDB), and the lipopeptides
were isolated following the aforenmtioned extraction
procedure. The identification of the lipopeptides was
carried out using a LQTOF HRMS system. The results
revealed that both rhizobacteria were able to produce
a significant number of surfactins. Additionally, when
B. subtilis MBI600 wgacultured in the presence of the
plant pathogenic fungus, the number of surfactins
lin&r&asedJsHowiny &very Rr@risifgbi®ntrblBsaect.
In order to reinforce the aforementioned results, gene
expression analysis of srfB and feng was performed.
Results dmonstrated an increase of transcription
levels in time and supported the elevated amounts
found in the presence of the pathogen. These findings
enhance the ability of B. subtilis MBI60O to act as a
biopesticide mainly because the production of these
lipopeptides is directly associated with antagonism
and inhibition of growth of plant pathogens.
Additionally, recent studies underline the correlation
of lipopeptides with successful root colonization and
reinforcement of host resistance potential.

o
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MEDITERRANEAN FRUIT FLY; CERATITIS CAPITATA

Bel Mokhtar N, Asimakis ¥ Stathopoulou P Tsiamis &

!Laboamtory of Systems Microbiology and Applied Genomics, Department of Environmental Engineering, University c

Patras

The Mediterranean fruit fly, Ceratitis capitata (Diptera:
Tephritidae) is one of the most damaging pests of
fruits and vegetables worldwide and a model for the
development of the Sterile Insect Technique (SIT).
Laboratory adaptation process used in SITgpams

can influence the dynamics of the associated
aedYorzyilia oKAOK
and performance. In this study, we investigated
OKIFIy3aSa Ay GKS ol OGSNRLI
diversity due to the laboratory adaptation process,

using 16S rRNA amplicon sequencing. Analyzed DNA

samples were isolated from the gastrointestinal tract
of individual flies originating from a domesticated wild
population and a Vienr8 GSS population, which were
both reared under laboratory conditions fol4

generations (F#13). Overall, the bacterial community
seems to be affected significantly by the origin of the
initial population. Klebsiella was the dominant genus
in the wild population, followed by Pantoea, and
Citrobacter, while the Vienn&8 GSS we mainly

dominated by members of Providencia, Pluralibacter,
and Klebsiella. The bacterial profile of both
populations changed significantly during the
adaptation process, where samples from the first
generations formed different profiles compared to

those from the later generations. In the wild
population, Klebsiella was dominant across most of
the generations. Acetobacter, Serratia and
Pluralibacter exhibited high relative abundance in the
first two generations and decreased significantly
afterwards. On the contrary, Providencia and

y$3I A @St Morgandladveld hbsetitkrdn the firss g@reratiprogitt A

their relative abundance increasing in subsequent

@enyrafiday. A lin & thed ViEnReY' IG83 Apdphldigh, | y |

Providencia exhibited high relative abundance in the
first three generationsand decreased significantly
later. Pluralibacter was detected in all generations
with a peak in the seventh and nineth generation,
while Klebsiella was relatively stable. Furthermore, for
both populations, bacterial communities displayed
significant diffeences between different
developmental stages (larva;day, 5day, and 1&day
adults), while they remained mostly unaffected
between male and female flies. In addition, the
operational taxonomic unit coccurrence and mutual
exclusion networks of the wildopulation showed that
most of the interactions were classified as-co
presence, while in the Vienra GSS population, the
number of mutual exclusions and -poesence
interactions were equally distributed.
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ISOLATION AND ‘BIOACTIVITY ASSESSMENT: OF  THE ! OLIVE TREE ENDOPHYTE BACILLUS ¢
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Science, McGill University, Macild Campus, Stennede-Bellevue, QC,

The exploitation of alternative sources of bioactivity
for applications in plant protection is demanding in
order to provide solutions to the issues that the
agrochemical sector is facing. Recentyndophytic
microorganisms (EM) have become the focus of the
NBaSI NOK 2y vy I (dzNJ €
the fact that they synthesize a vast array of
compounds, with unique physicochemical properties,
structures, and bioactivities. Within thigontext,
applying a bottoraup approach, an olive tree
endophytic Bacillus sp. PTA13 was isolated and
assessed as a potential plant protection agent that
could be exploited in customized plant protection
strategies of olive tree. The isolate exhibited
bioactivity = against the  pathogenic  fungus
Colletotrichum acutatum that causes the devastating
disease olive anthracnose. Next, its bioactive
metabolites, belonging to the chemical group of
lipopeptides (LP), were extracted and fractionated
applying liquidliquid extraction, size exclusion
chromatography, and centrifugal partition
chromatography. Several major LP of the surfactin,

bacillomycin and fengysin families and minor LP of the
gageotetrin and bacilotetrin families, were isolated,
identified, and their atimicrobial properties were
demonstrated. Additionally, the toxicity of the initially
obtained LP extract to Colletotrichum acutatum was

LINE R dzGtlidle®@ &oplying 2 GS/EMBS  ahid A YH & NMRdzS

metabolomics. Based on the analyses, metabolites
biomarkers of the applied LP ekttO (i Q &
discovered. Among those, various fatty acids, L
proline, and phenylacetate were the metabolites with
the highest leverage on the observed toxicity.
Phenylacetate is a wellinown metabolite associated
to fungal pathogenicity, an observanh indicative of
the antipathogenic activity of the applied LP. The
obtained results confirm the potential of olive tree EM
as alternative plant protection agents to the currently
applied biological control agents and conventional
plant protection producs. Furthermore, as a proaf-
concept, the proposed pipeline is highly foreseen to
become a primary plant protection strategy,
integrating well with the concept of sustainability and
the European Green Deal roadmap.

Keywords: endophytic microorganisms, fengycins, natural products, olive anthracnose, plant protection, surfactins
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INSIGHTS 'ON THE 'SUBSTRATE ' SPECIFICITY ‘OF AA9: AND AATRONP MEERMOTHELOMYCES

THERMOPHILA

Chorozian K Karnaouri A2 Karantonis A Topakas’E

Yindustrial Biotechnology & BiocatalysisoGp, Biotechnology Laboratory, School of Chemical Engineering, National
Technical University of Atherféaboratory of Physical Chemistry and Applied Electrochemistry, School of Chemical
Engineering, National Technical University of Athens, Atlgegce

The discovery of lytic polysaccharide monooxygenases
has profoundly changed the way in which we view the
enzymatic conversion of polysaccharides, in particular
recalcitrant materials such as cellulose. These
SyAayYl GdA0 dteirs?catalyzg DiidativeINR
cleavage of glycosidic bonds, which suggests that
LPMOs are central players in biomass conversion [1].
LPMOs are currently grouped into six CAZy auxiliary
activities (AA) families (A421, AA1815), based on a
bioinformatics analyis of their amino acid sequences
similarities, while it is continuously expanding with the
novel AA16 and AA17 families [2, 3]. The fungal AA9
family includes enzymes active not only on insoluble
cellulose and soluble celmligosaccharides, but also
on pdysaccharides containing-1,4-linked glucose
units such as xyloglucans, glucomannans and
glucans [4]. There is no doubt that the LPMOs, which
are remarkably abundant in nature, still hold many
unanswered questions. One of the most exciting of
these reldes to the possible existence of other
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functionalities, i.e., functionalities that have not
previously discussed. LPMOs seem well suited to act
on a wide variety of interfaces and it is likely only a
matter of time before novel LPMO substrates (other
polysaccharides, various recalcitrant protein fibers,
lignin, or perhaps plastics) will be discovered. Here we
present two novel LPMOs from Thermothelomyces
thermophila, a cellulosactive AA9 C1 LPMO which
also shows a hanommon activity on beechwood and
birchwood xylan and an AA16 LPMO exhibiting a
strong xylanolytic activity, which is demonstrated for
the first time for this recently discovered family. AA16
can oxidatively cleave recalcitrant substrate of
insoluble wheat arabinoxylan as also beechwood xylan
and birchwood xylan, while it is unable of recognizing
cellulose based substrates. Mechanistic studies of
these two novel LPMO catalytical systems can give
new insights into the main molecular determinants
driving LPMO activity toward cellulose and
hemicelulosecontaining substrates.
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LIGNOCELLULOSIC'BIOMASS TOWARDS THE PRODUGHNINROXBMETHY LFURFURAL

Dedes & Karnaouri A Marianou A, Champesi B Kalogiannis % Michailof ¢, Lappas A Topakas E
INational Technical University Of AthefGenter for Research and Technology Hellas

Lignocellulosic biomass can be utilized as a raw
material for numerous processes within the
biorefinery to substitute the continually depleting
fossil fud reserves toward the production of value
added chemicals.

One such route includes the conversion of sugars
derived from biomass to furanics such as 5

hydroxymethylfurfural (HMF) and furfural (FA), that

serve as monomers for the production of biobased

polymers. These furan compounds may be produced
from hexose and pentose streams respectively, by the
acid catalyzed dehydration of sugars. In particular,
HMF can be synthesized from glucose and fructose
with the aid of an acidic catalyst.

Glucose is a more attractive feedstock due to its higher
abundance and lower cost compared to fructose,
however, harsher reaction conditions with higher

environmental impact are required.. Hence,

establishing an environmentally friendly process
necessitats the introduction of an isomerization step

in which glucose is transformed to fructose.

In this work, we have developed a chemnzymatic
route for the conversion of beechwood biomass to
HMF, starting with a mild oxidative organosolv
pretreatment to remave lignin, leaving behind a sugar
rich solid fraction for the production of furan
derivatives.

By integrating a higlgravity enzymatic
saccharification at 20% w/w solids loading and an
efficient enzymatic isomerization, a concentrated
fructose syrup is obtained (104.5 g/L fructose and 2.3
g/L xylulose) which is subsequently used for HMF
production.

The results show that over 50% of the initial glucose
content is transformed to fructose, reaching 64 g
fructose/ 100 g cellulose. For the subsequent step,
different homogeneous catalysts are evaluated as
potential candidates for the efficient dehydratiocof
sugars to furans, targeting the maximum glucose
conversion to HMF. Among them, formic acid proved
the best catalyst, reaching an HMF yield of 44.6% with
55.8% selectivity.

The HMF produced can function as a substrate for 2,5
furandicarboxylic acidcHDCA) synthesis or its oxidative
intermediates, therefore suggesting an alternative
ecofriendly pathway towards polymer synthesis.
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VALORIZATION-OF 'SUPPLEMENTED COMPOST THROUGH COLONIZATION-OF AGARICUS BISPO

A. SUBRUFESCENS MUSHROOMS

Dedousi M, Melanouri &, Diamantopoulou P

'Hellenic Agricultural OrganizatieEMETER, Institute of Technology of Agricultural Products (ITAP)

Agaricus mushrooms are well known for their edibility
and their nutritional and medicinal value. Agaricus
bisporus is considered as one of the most
commercialized mushrooms, on the contrary A.
subrufescens is an exotic mushroom, difficult to be
cultivated, so it is produced in small quantities in
Europe and not at all in Greece. A. bisporus AMRL 209
and A. subrufescens AMRL 235 were tested for their
ability to grow in pasteurized compost (wheat straw,
manure, gypsum) (control substrate) and when
sources ofitrogen, calcium salts and oils (sunflower
oil; commercial, corn oil; commercial, peptone, yeast
SEGNY Ol Ay w2 6k6 | YR
gypsum and CacCl2 in 3%, w/w) were added, in order to
assess substrate colonization efficacy and time.
Evaluaton included measurement of the growth rate
(Kr; mm/day) and the mycelial biomass concentration
(estimated via the glucosamine content; mg/g, d.w.) at
full colonization in glass tubes (200x28 mm). Results
showed that A. bisporus presented higher Kr
comparedto A. subrufescens in all applications. Also,
all applications led to further increase of growth rate

Acknowledgementst: KA & O dzZNNXB y i
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compared to control substrate (4.26 mm/day; A.
bisporus, 2.39 mm/day; A. subrufescens), except for
0KS 2yS gAGK /F{hniuluh 0
respectvely). The highest Kr was achieved in substrate
with addition of corn oil and CacCl2 for A. bisporus (4.66
mm/day) and in substate with sunflower oil for A.
subrufescens (3.39 mm/day). Similarly, A. bisporus
presented higher biomass concentrations compared
to A. subrufescens for most of the tested applications.
The highest biomass concentrations were achieved in
the substrate supplemented with sunflower oil for
both species (820.06 mg/g; A. bisporus, 581.69 mg/g;

/T handzot Ndzh S a O-SI/NO Gz 1aaiBed @ S NI

positive effect on biomass concentration production.
Consequently, it seems that corn and sunflower oil
affected mycelium ability to colonize substrate in
terms of both time and concentration. Overall, the
potential for the commercial production ohgaricus
spp. mushrooms on supplemented compost
(substrate) seems particularly promising in financial
and environmental terms.

688y O2nFAYFYOSR o0& (KS
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DEMETER (Institute of Technology of Agricultural Products/ Laboratory of Edible Fungi). Also, the authors wohlhlikENRA France and
particularly Dr 3M. Savoie, Directeur de Recherche, for providing the A. subrufescens strain.
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Protein misfolding and aggregation are defining
features of a wide range of human conditions, such as
'f T KSAYSNRAE RAaSKHa&asS:
fibrosis, which have been collectively termed protein
misfolding diseases (PMDg%he vast majority of these
remain to date incurable and impose a very high socio
economic burden on humanity. To address this unmet
medical need, we have developed a novel integrated
bacterial platform for the discovery of potential
therapeutics against PDk. In this system, Escherichia
coli cells are genetically engineered in order to
perform two simultaneous tasks: (i) produce
combinatorial libraries of more than 200 million drug
like, headto-tail cyclic oligopeptides using protein
splicing technology anh(ii) enable the identification of
the bioactive cyclic peptides that correct the
problematic folding and/or inhibit the aggregation of
diseaseassociated misfoldingrone proteins (MisPs)
using a genetic assay that links the folding of the target

{OASyO0Sa wS

MisP wth a fluorescent phenotype. In this way, the
bioactive cyclic peptide hits can be identified in an

t | NJ uttrghigBtyf@ughputkmaansrl ugirgy fldwycRomer & G A

cell sorting, thus significantly decreasing the overall
cost, time and complexity of early drug discovewy f
PMDs. Herein we present the implementation of this
aGN)y GS3e F3IFAyald | Y2RSH
which is associated with the aggregation of the
amyloidi peptide (A 42). This procedure resulted in
the discovery of more than 400 putative aggregatio
inhibitors, two of which were further tested in vitro
and in vivo and found to potently inhibit the
aggregation of A42 at substoichiometric ratios.
Finally, through a combination of deep sequencing and
site-directed mutagenesis we demonstrate how this
system can accelerate the determination of structure
activity relationships and define consensus motifs
required for high bioactivity in the discovered
molecules.
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GENOME EDITING TOOLKIT OF ENDOPHYTIC FUSARIUM SOLANJSINGADRISPR/CAS9

Delkis N, Papadopoulou¥X

!Department of Biochemistry and Biotechnology, Plant and Environm@iachnology Laboratory, University of

Thessaly

Endophytic filamentous fungi play an important role in
agriculture by colonizing plants and eliciting
pathogenic or beneficial responses to their host.
Fusarium solani strain K (FsK) ieaeficial endophyte
that is able to colonize a diverse range of plant species
and provide defense against drought and salt stress in
tomato (Solanum lycopersicum) (Kavroulakis et al.,
2007). Very little is known on the fungal genes that are
involved in tle establishment of beneficial
associations with plants and in the manipulation of the
host responses. In addition, tools to silence or knock
out fungal genes of interest for functional analysis in a
high-throughput manner do not exist. Here, we
develop a gnome editing toolkit for the nomodel

achieve this, we utilize Synthetic Biology principles and
the FungalBraid modular cloning platform to generate
the desired vectors for transformation of the fungus
(HerranzKoers et al., 2018). We create a toolkit
containing several endogenous and heterologous
promoters, terminators, reporters and Cas9 and dCas9
genes with different codoioptimization, to maximize
flexibility and Cas9 expression. For a probtoncept
experiment, we aim to disrupt GFP, from a transgenic
FsK strain that has the reporter integrated into its
genome. With this toolkit, we aim to streamline the
creation of gene knockout or silencing FsK lines to help
answer longstanding questions, and possitdpply it

to different nonmodel filamentous fungi, of which the

endophyte FsK using CRISPR/Cas9 technology. To genome is known.
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GoldenBraiebased modulacloning platform for the assembly and exchange of DNA elements tailored to fungal synthetic biology.
Fungal Genetics and Biology, 116¢&1. https://doi.org/10.1016/j.fgh.2018.04.010

Kavroulakis, N., Ntougias, S., Zervakis, G. I., Ehaliotis, C., Haditaidp & Papadopoulou, K. K. (2007). Role of ethylene in the
protection of tomato plants against sdibrne fungal pathogens conferred by an endophytic Fusarium solani strain. Journal of
Experimental Botany, 58(14), 38&864. https://doi.org/10.1093/jk/erm230
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VALORIZATION "OF " LIPID 'FERMENTATION - WASTEWATER  (FOR 'MAGERPHFRONOR  THE

CULTIVATION'OF GANODERMA MUSHROOMS

Diamantis 12, Melanouri E2, Papanikolaou’SDiamantopoulou P
Department of Food Science and Human Nutrition, Agricultural University of Atimstisite of Technology of
Agricultural Products (ITAP), Hellenic Agricultural Organizaf@meter

Fungi are known for their capability to degrade

lignocellulosic  materials  during  solgtate
fermentations for the production of valuable
biomass.

In this study, six different types of residues (rice husk
wheat straw; RW, coffee residwgheat straw; CW,
olive cropwheat straw; OW, rice huskeech wood
shavings; RB, coffee residubeech wood shavings;
CB, olive cropbeech wood shavings; OB) were
wetted with lipid fermentation wastewater (FW)
from Rhodosporidium toruloides fungi culture and
evaluated regarding the growth of Ganoderma
applanatum, G. resim@um and G. lucidum
mushrooms. Initially, physicochemical analyzes were
performed on the raw materials and substrate C:N
ratio was defined to 2@0. After substrate
preparation in large glagsibes, sterilization and
inoculation with grairspawn of the mulsroom
AO0NI Ayas AyOdzmldAzy G221

Measurements of mycelium linear growth rates (Kr,
mm / d) and the production of total biomass

(glucosamine content) were recorded. Results
showed that the addition of FW had not significant
effect on tke growth rate. G. resinaceum substrates

showed the maximum Kr values (mean Kr=6.29
mm/d) at RW and RB compared to the other
substrates (CW, CB; Kr=4.68 mm/d; OW, OB; Kr=4.92
mm/d). On the contrary, G. applanatum presented
the highest values on OW and OB3@ mm/d) and

the lowest on CW and CB (3.37 mm/d). The maximum
Kr for G. lucidum was detected on OW (5.08 mm/d),
value much higher than these of the other substrates
(CW, CB Kr=3.17 mm/d; RW, RB Kr=2.88 mm/d).
Determination of the biomass concentration
indicated that addition of FW had positive effect and
that in substrates containing wheat straw it was
higher than substrates with beech wood shavings.

In particular, for G. resinaceum the addition of FW
has contributed to a twdold biomass increase
(443.46 mg/g d.w.) and for G. lucidum a thifedd
one (636.376 mg/g d.w.) at RW compared to others
substrates. On the other hand, G. applanatum,
prafdikcéd $he maximunt biomassd(p60.89/me/g d.w.)
at olive cropbased substrate (OW and OB). In
conclusion, various alternative substrates were
successfully used in Ganoderma cultivation, while
lipid fermentation wastewater was employed as
maceration water with promising results in a zero
waste released approach.

i KS LIN®& Oriide §lytarol viith tBefusecof RRA y 3
ONONRYOYY s KRRPKI RazSHWFT § 08 NER |

AcknowledgementsThisNB & S| NOK 4| a
/| KSYAOIt YR aAONROAL
Ministry of Natior £ 9 RdzOI G A2y

Fdzy RSR o8&
¢SOKy2f238¢
FYR wSft A3IA2dza



- :

W Conference of

MIKROBIOKOSMOS
¥ SO :

PP_062

COMPARATIVE STUDY OF AGARICUS AND PLEUROTUS STRAINS FOR THEIR EFFICIENCY TO F

IMPORTANT BIOCHEMICAL COMPOUNDS

Argyropoulos B) Psallida € Flemetakis % Sitareniou P? Diamantopoulou P
!Hellenic Agricultural OrganizatignDemeter 2Agricultural University of Athens

The production of various biochemical compounds,
such as proteins, glucans and glucanases from the
mycelium of four Basidiomycetes species during their
liquid batch culture in shaking flasks, was studied. The
strains used in this research, Agaricus bisporal.
subrufescens, Pleurotus eryngii and P. ostreatus,
were grown for 26 days in defined media based on
glucose under controlled conditions (temperature
and stirring speed).

The referred strains were evaluated for their ability to
consume glucose and gauce mycelial mass and
endopolysaccharides (IPS). Results showed that on
the 26th day of cultivation, P. ostreatus had
consumed most of the glucose (99%) and produced
the maximum biomass among the studied strains
(16.75 g/l P. ostreatus, 12.67 g/l A. lisps, 11.58 g/

P. eryngii and 5.73 g/l A. subrufescens). Although P.
eryngii consumed low amounts of glucose and
produced reduced amounts of biomass, its IPS
concentration was the maximum (3.81 g/l) in
comparison to the rest of the strains. Other
biochemtal ingredients such as proteins, glucans and
glucanases were also evaluated. All used strains

showed a similar pattern in total protein production,
with A. bisporus having the highest percentage of
total proteins on the 21st day of cultivation (36%
wiw), followed by P. ostreatus (34.4% w/w), P. eryngii
(22.14% wiw) and A. subrufescens with the smallest
percentage (10.67% w/w).

All studied strains exhibited an increase in glucans
production during cultivation, an important bioactive
ingredient for pharmaceutical applications, with A.
bisporus reaching the highest value (8.05 w/w) on the
21st day of the culture period, followed by P.
ostreatus on the 26th day (6.73 w/w|). It was also
noticed that during the last stages of culture, when
the carbon source in the nutrient medium had been
totally consumed resulting in increased mycelium
production as in the case of P. ostreatus and A.
bisporus, the enzymatic glucanase activity was
significantly increased, indicative of hydrolysis of
producedglucans as an alternative glucose source for
fungal growth. It seems therefore that various
mushroom strains are good biomass and metabolic
compounds producers during liquilate
cultivations, even if no carposomes are produced.

The authors would like to thank INRA France and particularlyNbrSavoie, Directeur de Recherche for providing the A. subrufescens

strain.
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Corn is among the most widely grown crops
worldwide and its associated agroindustrial
byproducts are, therfore, of high abundance. Corn
bran being one of those is made from the
outer layer of corn kernels and, apart from cellulose,
it is mainly composed of highly branched
hemicellulose that is additionally complexed with
lignin.

Although corn bran is alrelg being utilized in animal

feed, the recalcitrant nature of its hemicellulosic
fraction renders it an inefficient carbon source, since
animals are incapable of harvesting its full potential.

On the contrary, microorganisms of both bacterial
and fungal oigin have been shown to code for an
arsenal of lignocellulolytic enzymatic machineries

that could be exploited for
purposes.

biotechnological

The focus of this study is the investigation of the
synergistic effect of major hemicellga activities
upon addition of specific accessory enzymes. To this
end, selected xyladebranching enzymes are
recombinantly expressed in suitable hosts and their
potential towards the in vitro hydrolysis of highly
branched corn arabinoglucuronoxylan is irmgp
assessed. Ultimately, an optimized enzyme mixture
will be designed that will not only increase the yield
of the released sugars from corn bran, but also reduce
the overall process cost. Moreover, hydrolysis with
enzymes presenting selected specifigtigill enable
the release of prebiotic xyloligosaccharides and
antioxidant components from corn feedstock.
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NOVEL DEESEA SAMPLING AND EXPERIMENTATION . SYSTEM FORRBORGIOREMEDIATION
MONITORING UNDERIN'SITU CONDITIONS

Fragkou E Charalampous GGontikaki £2, Marinakis B, Kalogerakis N, Antoniou E?3

1School of Chemical and Environmental Engineering, Technical University of Crete, 73100, Chanfn§iteeee,
of Petroleum Research, Foundation for Research and Technology Hellas, 73100 ChanigSGheetef Mineral
Resources Engineering, Technical University of Crete, 73100 Chania, Greece

During the Deepwater Horizon accident in the Gulf of  determine microbial oil degradation. The High
Mexico in 2010, excessive subsea dispersant Pressure (HP) Sampler collected seawater between
application and high pressures led to the confinement 600 to 1000 m depth. A known volume of the
of hydrocarbons, creating an oil plume at depths of  collected sample was then transferred via a piston
10001200 m. The rapid and vigorous response of the  pump, without pressure disruption, into a HP
indigenous microbial populations removed a major  Reacta, at 10 MPa pressure and was incubated with
fraction of hydrocarbons in the plume. So far, the  crude oil at plume concentration for 77 days at in situ
collection of deepsea microbial communities temperature (14 C). For the first part, Iranian light
involved depressurization of the sample during  crude oil bioremediation was monitored for 35 days,
retrieval and in most cases, subsequent incubation and then the effect of dispersant addition (1:28/
experiments wee carried out at atmospheric COREXIT 9500) was observed until day 77. The results
pressure. A novel sampling apparatus, was designed showed a high capacity of the indigenous microbial
for the collection of indigenous microbial populations ~ community for alkane degradation regardless of
from the deep Eastern Mediterranean Sea, dispersant application; however, the removal of
maintaining in situ pressure throughout the entire aromatic compounds was highly dependent on oil
process of retrieval and erpmentation to dispession.
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Ctaw bel2 e 9w L2l ¢l h bi-1,7h1E-GLUCANASE FROM ufHE ' THERMOPHILIC :BACTERIUM
SPIROCHAETA THERMOPHILA'-DSM6578

Galanopoulou A Hatzinikolaou B) Skretas &
linstitute Of Chemical Biology, National Hellenic Research Found#fiepartment of Biology, Enzyme and
Microbial Biotechnology Unit, National and Kapodistrian University of Athens

A metagenome analysis of the microbial community = DSM 6578 and was overexpressed in E. coli cells. Size

of Themopotamos, a thermal site enriched in plant exclusion chromatography indicated that the enzyme
biomass in Aidipsos Greece, revealed the {ieiag, is homotetramer. Regarding its activity against
thermophilic and anaerobic genus Spirochaeta as a different substrates, the enzyme appeared to be

key degrader of plant biomass residues. Indeed, the 1,3-1,4-glucanase (EC 3.2.1.73) acting on barley an
CAZyome profile of the genus contains several lichenan but it also presented a minor endel,4-

enzymes apable of the complete hydrolysis of glucanase activity (EC 3.2.1.4) against sodium
cellulose and hemicellulose. Among them, we  carboxymethyl cellulose (CMC) and filter paper. The
identified a putative hydrolase, StLich12 64B, 2 LJAA Yl f | OGA@GAGE 2F (KS Sy
comprising a catalytic domain, which belongs to the  and pH 6, while it retained 100% of its activity npo
glycoside hydrolase family 12 (GH 12), and a MH K Ay Odzo |l A2y |G GSYLISNJ
carbohydratebinding module othe family 64 (CBM conclusion, the biochemical characteristics of

64). The enzyme is membraassociated and it does StLich12_64B renders it as a promising biocatalyst

not share any sequence similarity with any  appropriate for several higtemperature
characterized enzyme. In order to characterize biotechnological applications, such as in the areas of
StLich12_64B biochemically, the corresponding gene brewing indwstry, animal feed manufacture and

was amplified from the genome of S.thermoghil biofuel production.

Key wordst -1,3-1,4-glucanase, thermophiles, Spirochaeta thermophila, GH 12, CBM 64, plant biomass
degradation
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DYNAMIC ANALYSIS OF BLOOD MICROBIOME IN PATIENTS WITH SCHIZOPHRENIA

Logotheti M2, Gkekas T2, Agiouaintis P&E2 Mamma B, Hatzimanolis & Stefanis N& Loutrari H, Kolisis FN
Biotechnology Laboratory, School of Chemical Engineering, National Technical University of@tRehs/anos

and M. SimouLaboratories, First Department of Critical Care Medicine & Pulmonary Services, Evangelismos
Hospital, Medical School, National and Kapodistrian University of Attrérss,Department of Psychiatry, Eginition
Hospital, School of Medicine, National and édiptrian University of Athens

Schizophrenia (SZ) is a serious mental illness that
affects approximately 0.5 to 1% of the world's
population. Despite the previous research efforts the
disease pathogenic mechanisms remain elusive
whereas iéntification of novel biomarkers and drug
targets are indispensable towards more personalized
disease prognosis, monitoring, prevention and
treatment. Recent research has revealed a crucial
role of the gut microbiome in psychiatric disorders,
including SZmainly mediated through the complex
interactions of the gubrain axis. Although most
microbiome studies on SZ have focused on the gut
microbiome, new evidence supports that under
dysbiosis microbes can overpass the gut barrier and
translocate to the blod circulation of SZ patients,
thus providing an easily accessible source for analysis
of microbiotahost interactions. In the present work
we aim to explore the blood microbiome of SZ
individuals and examine the impact of conventional
anti-psychotic druggo microbial composition. The
blood of 20 SZ patients from the First Psychiatric
University Clinic of Eginition Hospital was collected
before and after one montireatment with
antipsychotic  medication  and microbiome
composition was analyzed by 16S ribosdnkRNA
gene amplicon sequencing. All downstream

This research is dinanced by Greece and the European Union (European SociaBSFid K N2 dz3 K
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Operational Programme
Human Resources Development,
Education and Lifelong Learning
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bioinformatic analyses were performed using the
QIIME 2 platform. Raw data were first subjected to
quality control and denoising to filter out low quality

sequences and reads corresponding to contaminant
spedes. Then, data were clustered to operational
taxonomic units and taxonomy classification was

assigned.  Alphdiversity  indices indicating
microbiota taxa richness and evenness within each
sample were calculated. Bethversity

demonstrating microbiota strcture dissimilarities
among groups were also computed. Statistical
analyses were then performed to compare the
obtained metrics between patients groupbefore
and after treatment and negative controls (no
template water). The results demonstrated that
blood microbiome of SZ patients contained a wide
range of bacterial taxa mostly from Proteobacteria,
Actinobacteria, Firmicutes, and Bacteroidetes phyla.
Diversity data from patients were significantly
different from negative controls strongly supporting
microbiome specificity. Preliminary analysis did not
identify any statistical significant effect of treatment
on the microbial structure of SZ patients. Further
analysis of pairwise comparisons as well as
downstream functional exploration are in progress.
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BIOCATALYTIC! ENHANCEMENT 'OF THE!  ANTIMICROBIAL T AND "ANTATRIIVANT OF "GREEN
MARINE ALGAE EXTRACTS

Spyrou § Chatzikonstantinou*AFotiadou R Giannakopoulou’ADardavila M, Polydera A Katapodis P Voutsas
B, Stamatis H

tUniversity Of loannina, Dept. Biological Applications And Technolé®jies, Thermodynamics and Transport
Phenomena Laboratory, Department of Chemical Enginee8egtion II, National Technical UniversityAthens

Biomass derived from marine maeroalgae organic extracts of green marine algae were prepared
considered to be a rich source of valuable nutrients  and studied for their properties. Various enzymes
and bioactive phytochemicals with applications in  such as oxidoreductases and hydrolases were used
food, pharmaceutical and cosmeceutical industries. for the enzymatic modification of the bioactive
In particular, species of the genus Ulva have been compounds of the extracts. The gmae inhibitory
proved to metabolize biomolecules such as activity related to dermal aging of extracts before and
polysaccharides, lipids, proteins, phenols and after their enzymatic treatment were evaluated, as
terpenoids, among others. Enzymatic biocatalysis is well as, their antoxidant and antimicrobial activity.
widely applied for the targeted modification of All the extracts exhibited notable biological activities,
natural products with a view to enhance their which in many casesvere improved after their
biological activities. In therpsent work, aqua and enzymatic modification.

Acknowledgments This research was dmanced by the European Regional Development Fund of the European Union and Greek national
funds through the Operational Program Competitivefiess9 y (i NB LINB Y SdzNE KA LI | y R Ly y-20 Iy RAZ i NA dzf R
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PRODUCTION OF CELL BIOMASS AND METABOLITES

Vasilakis & Massouras?[ Politis ¥, Papanikolaou’S

!Laboratory of Food Microbiology and Biotechnology, Department of Food Science and Technology, Agricultural

University of Athens’Laboratory of Dairy Research, Department of Food Science and Technology, Agricultural
University of AthensLaboratory of Amhal Breeding & Husbandry, Department of Animal Science, Agricultural

University of Athens

The rapid increase in waste generation, worldwide, is
forcing the scientific community to find sustainable
solutions reducing the volume of the produced
residues and utilizing these materials under -eco
friendly processes. The reduction of wastes in
combindion with their valorization for the
production of new products of addeghalue or biogas
benefits both the environment and the economy.
Dairy and cheeseaking industry have always been
pillars of the Greek economy. Cheasaking
practice, however, lead®tthe production of cheese
whey, a byproduct with a very high organic load.
Various ways of reducing the pollutant load, such as
the aerobic treatment, the anaerobic digestion, the
usage as feed, the filtration to separate whey protein
concentrates and I@ose fractions, and the
cultivation of useful microorganisms into the lactose
fraction, in order to produce addedalue
metabolites have been reported in the literature.

The cultivation of oleaginous yeasts on agro
industrial residues and the productioof microbial
lipids, which can be used as starting materials for the
aedyikKSara 2F awyR ISy SN
types of oleochemicals, is considered as one of the
most important approaches of Lipid Biotechnology, in
terms of circular economy andsustainable
development.

- {igr@rylion biodiegeR A S & S

Here, 8 yeast strains were evaluated for their growth
on lactose used as carbon source, and five of these
strains grown on this substrate were inoculated into
the complex substrate, second cheese whey (SCW).
All of these strains were grown on SCW, prodgcin
mainly yeast biomass, microbial lipids but also
interesting metabolites such as polysaccharides. On
SCW, Cryptococcus curvatus ATCC 20509 produced
the highest total dry weight (TDW) (=22.7g/L) that
contained 3.4 g/L of cellular lipids, followed by
Cryptacoccus curvatus NRRLY11, (TDW=16.9 g/L,
lipids 2.3 g/L). A new, not extensively studied strain
namely Papiliotrema laurentii NRRR%36, produced
significant quantities of TDW (20.4 g/L) and also,
interestingly, secreted guantities of
exopolysaccharigs. The highest TDW and lipid
productivity, 0.23 g/L/h and 0.04 g/L/h respectively,
were recorded for the strain Cryptococcus curvatus
ATCC 20509. Cellular lipids of all microorganisms
contained in variable quantities the fatty acids
n9Ci18:1, C16:0, C18and n9,12C18:2, constituting
perfect candidates for the synthesis of 2nd
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Membrane proteins (MPs) are basic components of
cell membranes where they perform highly important
functions such as maintenance of structural integrity,
signal transduction, transportation of ions and
molecules throughthe lipid bilayer etc.The crucial
role of MPs is highlighted by the fact that in both
prokaryotes and eukaryotes they are encoded by 20
30% of all genes and due to their key location and
their multiple functions, they constitute more than
half of all knowm targets for drug development. As a
result, there is a huge need for access to large
amounts of MPs in order to expedite the discovery of
new pharmaceuticals that target such proteins,
through the detailed characterization of their
structure and function.The required quantities of
MPs are typically produced recombinantly in
heterologous hosts such as Escherichia coli (E. coli),
because of their low natural abundance and to
facitliate their genetic modification in order to create
more stable and easily dettable proteins. In case of
heterologous expression though, recombinant MP
production in bacteria is accompanied with severe
cytotoxicity for the host, making their use particularly

difficult. Towards this direction, in previous work we
managed to face tls need and we engineered a
genetically modified E. coi strain, SuptoxR, which
overexpresses the gene, encoding for RraA, an
inhibitor of the mRNAlegrading activity of E.coli
RNase E. This strain has been proven particularly
effective in suppressing theoxicity, which is often
generated during the process of MP overexpression,
while at the same time, it markedly increased the
cellular accumulation of recombinant MPs of
prokaryotic and eukaryotic origin. Herein, we
evaluate a set of homologous RraA progifrom
bacteria and plants for their ability to suppress MP
induced toxicity and enhance the productivity of
recombinant MPs. This process led to the
identification of several homologous suppressors,
and enhancers of MP production. Intriguingly, some
of them were found capable of enhancing bacterial
MP production more effectively than the E.coli RraA
of SuptoxR. Based on these results, we have
developed secongeneration SuptoxR strains,
termed SuptoxR2.0, which can achieve even further
enhanced levels of B production in E.coli.

The research work was supported by the Hellenic Foundation for Research and Innovation (HFRI) under the HFRI PhDrdtellowship g
(Fellowship Number: 961)
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IPREIHGREDING  'BACTERIA/'REVEALS 1 GENETIC

ELEMENTS AND INTERACTIONS INVOLVED IN-THE'DEGRADATION OF IPRODIONE

Zafranas A Myrisiotis & Katsoula A Campos M Karpouzas DVasileiadis 'S
Department of Biochemistry and Biotechnology, Unitierdi Thessaly

Iprodione is a widely used fungicide with negative
impact on offtarget organisms. Previous studies
revealed accelerated biodegradation of iprodione by
Paenarthrobacter strains, showing a particular
specialization in its degradation. The suggested
pathway involves an amidase (IpaH), a deacetylase
(DdaH) and another hydrolase (DuaH) transforming
iprodione to 3,5dichloroaniline. Here, we assembled
and analyzed the genomes of three iprodiene
degrading cultures, derived from our previous
studies. Then, we empyed comparative genomic
analysis to gain mechanistic and ecological insights on
the mechanism of biodegradation of iprodione by
three iprodionedegrading bacterial cultures. lllumina
and Nanopore sequencing followed by assembly and
post assembly ANI/AAlaked classification, resulted
in two assembly cases: 1) one culture being pure with
a single circular chromosonsézed contig of verified
Paenarthrobacter pedigree; 2) the other two cultures
were nearly identical and contained 2 chromoseme
size contiguousDNA pieces each, which were
classified as Paenarthrobacter and Microbacterium.
All cultures carried three plasmigzed contigs each.
Assembly number 1 had all genes of interest (ipaH,
ddaH, duaH) residing on the chromosowsieed
(4,697,865bp) circular cdig, yet, their sequences

had low similarity with their known homologues. One
interesting finding about assembly 2 was the equal
participation of the Microbacterium chromosome
like contigset with the Paenarthrobacter circular
chromosomesized contig as kealed by the contig
coverage analysis. Suspect degradation genes were
spread in the plasmids and the chromosomes of the
components of assembly 2: two plasmids carried
nearly identical amino acid sequences with the
previously experimentally characterizeggaH and
DdaH; the Paenarthrobacter chromosoHilee contig
carried a high identity DuaH, one low similarity IpaH
and two low similarity DdaH putative homologs; the
Microbacterium chromosomdike contigset
contained one low similarity IpaH coding gene. Such
evidence along with literature reports about
symbiotic relations might suggest an iprodione
biodegradation enhancement due to the presence of
both microorganisms in a syntrophic interaction.
Pangenome analysis of the Paenarthrobacter
chromosomes analyzeith this study showed a very
narrow core genome and a very large pggnome.
Follow up studies will disentangle the role of the
different genetic elements reported on the
degradation of iprodione via transcriptomic analysis,
isolation and heterologous expssion.
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COMBINING A= BIOSYNTHETIC. 'BACTERIAL © PLATFORM/ tANIHRAGIGEHPUT - SCREENING

METHODOLOGIES

Zarafeta D, Skretas &
INational Hellenic Research Foundation

The discovery of the first antibiotic back in 1928
revolutionized healtkcare. Today, the declining rate
in which new effective antimicrobials are being
developed in onjunction with the excessive use of
antibiotics have led to the pressing problem of
antibiotic resistance (AR). AR is the ability of
microorganisms to resist compounds to which they
were initially sensitive to and WHO has declared it as
one of the biggesthreats of global health. If not
addressed, AR is expected to kill more than 30 million
people until 2050. In this work, we aim to discover
cyclicoligopeptides with potential antimicrobial
activity based on the fact that cycleptides are
well-known ariibiotic candidates due to their unique
biochemical properties. Towards this goal, we exploit
the biosynthetic ability of our previously developed
bacterial platform which allows us to produce billions
of different cyclic oligopeptides, giving us accesa to
huge combinatorial protein space. To be able to
interrogate more than 108 different oligopeptide
sequences, we apply two different highroughput
screening methodologies in order to identify
potential antimicrobials against Escherichia coli and
Staphybcoccus aureus resistant strains. The first
high-throughput methodology is a bacterial self

screening platform in which engineered E. coli cells
inducibly produce the oligopeptides. After deep
sequencing of the peptidencoding plasmids carried
by induced and uninduced cell populations, we
analyze and compare the readouts of oligopeptide
coding sequences. Sequences that are present in the
uninduced sample but have depopulated the induced
sample are likely to encode for peptides that kill the
host and have gtential antimicrobial properties. The
second higkthroughput methodology we apply is a
FACSased Functional Screening via Microfluidie co
encapsulation. In each of the billions droplets
produced, we encapsulate E.coli cells producing a
single peptide segence along with the target
organism Staphylococcus aureus. If the peptide
produced Kkills the target, cell death is detected by
staining and Fluorescent Activated Droplet Sorting is
performed to collect the droplets that contain the
encoding sequences ohé potential antimicrobials.
By exploiting our biosynthetic bacterial platform and
applying the aforementioned higthroughput
screening methodologies to interrogate millions of
unique cyclie peptides, we aim to accelerate the
discovery of new lead antirriobials.

MIKROBIOKOSMOS
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STRUCTURAL" “AND: ' BIOCHEMICAL
THERMOTHELOMYCES THERMOPHILUS.

Pentari G, Zerva A Kosinas £ Dimarogona ¥ Topakas E
Industrial Biotechnology & Biocatalysis Group, Biotechnology Laboratory, School of Chemical Engineering,
Laboratory of Structural Biology and Biotechnology, Department of

1
1.
National Technical University of Athefi,
Chemical Engineering, University of Patras

Biotechnological utilization of hemicellulose, the
second most abundant component of lignocellulosic
biomass, is a growing fel towards circular
bioeconomy. However, enzymatic biodegradation of
hemicellulose is hindered by its structural diversity.
One of the most common decorations are acetyl
substitutions of the xylan backbone. Thus, the
importance of acetyl xylan esterases ESX on
hemicellulose decomposition is well established. The
discovery of CE16 acetyl esterases introduced a novel
specificity that targets ®-acetylated xylopyranose
residues substituted at @ position by 40-methy}
glucopyranosyluronic acid, which iseonf the most
recalcitrant units of the polymeric xylan. However,
the mode of action of CE16 esterases is not yet fully
elucidated.

In this work, a 45 kDa CE16 from Thermothelomyces
thermophilus, TtCE16, was heterologously expressed
in Pichia pastoris, r the protein was purified to
homogeneity through affinity chromatography.
TtCE16 was physicochemically and biochemically

INSIGHTS
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characterized, exhibiting activity on acetylated
xylooligosaccharides (XOS).

The esterase performs optimally kil ¢ | Yy R
SEKAOGAGAY 3T [|>MYa 4Ntrdphenyp
acetate. Its activity on acetylated XOS was compared
to AXEs of known specificities from CE2 and CEG6
families. Moreover, the cooperative activity between
a commercially available GH10 xylanasand
TtXyn30A, a GH30 xylanase from T. thermophilus,
together with TtCE16 was investigated upon
hydrolysis of polymeric and pretreated lignocellulosic
substrates. In order to interpret the biochemical
findings at a molecular level, structural studies have
also been implemented. TtCE16 has been crystallized
in space group P3121 aneay diffraction data have
““““ i2 mogp )
TtCE16 is currently under determination, applying the
molecular replacement technique. The combioat
of biochemical and structural findings will shed light
on the unique functional characteristics of this novel
biocatalyst.
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ISOLATION AND CHARACTERIZATION OF CARBAZOLENAEEDEE/ING THE TRANSFORMATION
OF THIABENDAZOLE

Rousidou K Vasileiadis'SPerruchon € Karpouzas G'D
tUniversity Of Thessalpepartment Of Biochemistry And Biotechnology

Thiabendazole (TBZ) is a benzimidazole fungicide is to confirm the role of carbazole dioxygenase, a
used for the control of postharvest fungal infestation multicomponent enzyme consisting of terminal
of fruits. Monitoring programs in Europe showed that  oxygenase (CarAa), a ferredoxin (CarAc), and a
thiabendazole is commonly detected in fruits at levels  ferredoxin reductase (CarAd) unit, on the
entailing an unacceptable risk for consumeasd it transformation of TBZ. Each enzymatic component
constitutes one of the most common pollutants of was overexpressed in Escherichia coli strain BL21
surface water systems in the Mediterranean region.  (DE3) with histidine tag and was purified. The
Therefore, there is a need for immediate action to  functionality of the purified proteins in the
limit its dispersal. Previous work on our lab degradation of thiabendazole isantly tested at in
demonstrated the efficient degradation of the vitro assays and the results will be reported at the
fungicide TBZ by a bacterial consortium and showed conference. This multicomponent enzyme will be the
the key role of Sphingomonas in its degradation. first one reported able to detoxify TBZ. The
Meta-transcriptomic and metgroteomic analysis application of this enzyme in appropriate
suggested that Sphingomonas activate a carbazole formulations would be an innovative approadbr
dioxygenase operon during the initial cleavage of TBZ. the removal of thiabendazole from agfood
Carbaza is an Nheterocyclic aromatic hydrocarbon, produce and the environment.

structurally similar to TBZ. The objective of this study

CR and CP weseipported bythe Research Infetructure projecOMIGENGINE (MIS 5002636) funded by the Operational Program
"Competitiveness, Entrepreneurship and Innovation" (NSRF2021) and cdinanced by Greece and the European Union (European
Regimal Development Fund).
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MAGNETIC MICROALGAE PRODUCTION'FOR IMMOBILIZATION.:ONTO MAGNETIC SURFACES

Sawvidou M, Ferraro A Mamma B, Kekos B Kolisis ¥

!Biotechnology Laboratory, School of Chemical Engineering, National Technical University of Athens

Microalgae are presented as valuable and rich source
of oils, proteins, polysaccharides and bioactive
compounds for a wide ange of biotechnological
applications including human and animal nutrition,
cosmetics, pharmaceuticals, green energy production
and nutrient removal from  wastewater
(bioremediation). Nowadays, immobilization of algal
cells has attracted a great deal of énést in the
photo-bioreactors construction. Immobilized algal
cells can be used for continuous production,
applications as bigatalysis, effluent treatment to
remove nutrients, metals and industrial pollutants
and carbon capture.

The target of this wde is the production of
protoplasts from different microalgae cells, their
transformation  with  magnetic  nanopatrticles,
immobilization on magnetic surfaces and the growth
of immobilized algal cells. The magnetic microalgae
production has been achieved by rotlucing
magnetic nanoparticles functionalized with lipid
bilayer inside the cells through electroporation.
Regarding higlthroughput procedure for
electroporation, a flowcuvette, that fits to a standard
electroporator, was used, which has been designed,
constructed and tested in our laboratory.

Acknowledgements¢ KA & NB &SI NOK KI a
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different microalgae strains, preeated
enzymatically (cellulase) or mechanically (glass bead
vortexing) for the partial removal of the cell walls,
have been mixed with magnetic nanoparticles (10
ng/ml) and pass continuously, with the use of a
peristaltic pump, through the flow cuvette for
electroporation. The electroporation parameters
used were 1 pulse of 1 kv/cm, with the duration-13
17 msec for several times. With this method a high
volume of a liquidculture (e.g., 100 ml) can be
electroporated in a short period of time (e.g., 10
minutes).

The cell concentration and the electroporation time

depend on the microalgae strain used. Subsequently,
different carbon and amino acids sources were added
in the recovery medium as key metabolites for

enhancement of the recovery trends of the

protoplasts after the cellulase treatment or glass
beads agitation. The last step was the growth of
selected magnetic cells on the magnetic side of a
flask.

0e

national funds through the Operational Program Competitiveness, Entrepreneurship and Innovation, undeREBBSEAIRGEREATE
INNOVATE (project code: T1HZR23)
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DISSECTING THE FUNCTIONALGONMECROBES IN BIOREACTORS PRODUCING BIOMETHANE USIN

GENOME CENTRIC METATRANSCRIPTOMICS

Conference of

Angelidakid, Basile A Campanaro’s, Kougias P° Treu L?

Department of Biology, University of Padot@epartment of Environmental Engineering, Technical University of
Denmark, 3CRIBI Biotechnology Center, University of Padtsail and Water Resources Institute, Hellenic
OrganisationDEMETERFaculty of Agriculture, Aristotle University of Thessaloniki

There is an urgent need of a sustainable solution for
renewable energy generation and waste resource
recovery Anaerobic Digestion (AD) of organic matter
is an efficient technology for anyway, the intricate set
of microbial species that by their activity and
abundance drives the AD process is far from being
completely understood. Additionally, the biologically
mediated CO2 methanation through H2 addition has
been proven an effective technology for energy
production and storage. The study of AD through
combination of-omic tools permit identification of
the active metabolic pathways and understanding of
interactions within microorganisms. The objective of
this work is to identify connections among microbial
activities and methanogenic performance of a biogas
producing system using hydrogen for methanation of
carbondioxide. Genome&entric metagenomic and
metatransciptomics were used to investigate the
microbiome of hydrogeifueled systems. Genorne
centric metagenomics and metatranscriptomic
analyses were applied to understand the dynamics in
different AD systems and to elucidate the complex

microbial interactions oagaring. At present, the
metabolic profiles of more than 1600 different
species involved in AD have been determined; among
them ~200 uncultivated metagenorressembled
genomes are involved in H2 -assisted
methanogenesis. To make optimal use of microbial
community driven processes, mukbmics data have
been integrated with mathematical modeling to
resolve intracellular microbial activity. In particular,
the role of different shuttle compounds (e.g. formate)
on syntrophic associations was determined and the
effects on CH4 production were estimated. The
complex and integrated pattern of functions of
microbial specialized consortium was clarified. This
study identified the connections linking microbial
activity to biotic and environmental factors and to the
methanogenic performance of the reactors. It could
be hypothesized that H2 utilizers can work
synergistically, forming a specialized population
within the community. the metabolic pathways
present in the main species responsible for biogas
upgrading were dechpered.

MIKROBIOKOSMOS
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GENETIC'AND FUNCTIONAL ANALYSIS OF THE ZYMOMBNASSMEAIN CP4 PLASMIDS

Gerantonis P, Taliouras N Wu ¥, Geng B Yang % Pappas K

!Department of Genetics & Biotechnology, Faculty of Biology, School of Sciences, National & Kapodistrian University
of Athens, PanepistimiopolfState Key Laboratory of Biocatalysis & Enzyme Engineering and School of Life Sciences,

Hubei University

Zymomonas mobilis is a candidate organism for large
scale bioethanol production due to its ability to
ferment sugars more productively than yeasts. Strain
CP4, isolated from Recife, Brazil, is closely related to
the highly patented straizdM4 (ATCC 31821) and has
often been considered identical in bacterial
depository descriptions, literature and patents,
despite its distinct genomic features
(10.1128/genomeA.0084453).

Thorough restriction analysis as well as DNA
sequencing of the CP4gsimid genome revealed that
CP4 has five almost sarmsied plasmids, ranging
from ~31 to ~37 kb (US D@QBI Program
CSP_788284; results combining whgeome
sequencing and plasmiohly sample sequencing).
The plasmids bear genes plausibly involved in
multiple functions: basic metabolisi including an
iron containing alcohol dehydrogenase, cell structure
formation, membrane transport, phage particle
assembly, transcriptional regulation, restriction

modification, acriflavin resistance, as well as
housekeepig genes, i.e. replicases, active
partitioning genes and postegregational hoskilling
genes. However, approximately 30% of the genes
remain of hypothetical function. Excluding ZM4 and
comparing with the other sequenced Z. mobilis
strains, the majority the CP4 plasmid genes are
strainrunique.

Nevertheless, notable resemblance in terms of gene
content and synteny is observed with various discrete
parts of the four, again sarrgized and similar to CP4,
plasmids of ZM4. Transcriptomanalysis of CP4 and
of samples collected at mildte exponential stage of
growth (US DOHGI RNAseq Program CSP_52) has
come to aid in terms of curating the CP4 plasmidome.
In this work we present the results of this analysis and
we furthermore comparehe plasmidomes of strains
CP4 and ZM4 and discuss their possible evolutionary
relations.
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SECRETOME ANALYSIS OF TWO:'GREEK BASIDIOMMU ESITIRANS GROWN ON:CORN 'STOVER
REVEALED TWO NOVEL LACCASES WITH SUPERIOR PROPERTIES.

Zerva A, Kyriakidi M, Siaperas RTopakas E

YIndustrial Biotechnology & Biocatalysis Group, Biotechnology Laboratory, School of Chemical Engineering, National

Technical University of Athens, Athens, Greece

White-rot  basidiomycetes are the  only
microorganisms with the ability to produce both
hydrolytic (cellulases and hemicellulases) and
oxidative (ligninolytic) enzymes for degrading all the
constituents of lignocellulosic biomass. Their rich
enzymatic machiary makes them ideal candidates
for the targeted discovery of novel enzymes with
desirable properties. In the present work, two wild
strains of Basidiomycetes fungi, Pleurotus
citrinopileatus and Abortiporus biennis, from Greek
habitats were grown in corrstover, a common
agroindustrial residue, and the production of
lignocelluloseacting enzymes was studied with
standard biochemical methods, as well as secretome
analyses. The results revealed the presence of all the
necessary enzymatic activities for theonaplete
breakdown of the lignocellulosic substrate, while the
prominent role of the oxidative enzymes in the
lignocellulolytic strategy of white rot fungi became

apparent. Based on the enzymatic activity profiling of
both fungi, A. biennis was selected tbe isolation of
novel laccase enzymes. Two novel laccases, AbiLacl
and AbiLac2, were isolated from the -culture
supernatant of this fungus with ieexchange
chromatographic methods. Biochemical
characterization of both enzymes revealed that they
are ableto oxidize a wide variety of phenolic and ron
phenolic substrates, and they showed typical
properties of fungal laccases, such as slightly acidic
pH optima and mesophilic temperature optima.
AbiLacl was found to be valuable in environmental
pollutants biodgradation applications, as
demonstrated by its ability to oxidize chlorophenols
and tetracycline. Overall, the results of the present
study demonstrate the prominent biotechnological
potential of the unexplored enzymatic machinery of
white-rot Basidiomyctes from Greek habitats.
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OVERVIEW AND BENCHMARKING OF AMRORENTED BIOINFORMATICS TOOLS, FOR PREDICTING
FUNCTIONAL FEATURES OF MICROBIAL ' COMMUNITIES; AND THEIRC.COMPARISON WITH SHO

METAGENOMIC'DATA ANALYSIS

Pavloudi &, Zafeiropoulos H

!Hellenic Centre for Marine Research (HCMR), Institute of Marine Biology, Biotechnology and Aquaculture (IMBBC),

71500, Heraklion, Crete

Microbial ecology investigates the interactions of
microorganisms with each other and with the
environment.  Traditionally,  culturdependent
techniques were used to investigate and evaluate
microbial diversity. However, after the advent of
pyrosequencing, isolation and culture  of
microorganisms is no more a limiting step.

One of the commonly used culttirdependent
techniques is metagenomics sequencing that can be
subdivided into a) targeted sequencing of a specific
gene (e.g. 16S rRNA), i.e. metabarcgdand b)
sequencing of random segments of all the microbial
genomes of a sample, i.e. shotgun metagenomics.
While there is a huge amount of 16S rRNA data in
nucleotide sequence databases, shotgun
metagenomics is the method that provides us with
the functional repertoire of the microorganisms
under study.

In recent years, several bioinformatics tools have
been developed that can link 16S rRNA sequences
with their predicted functional profile (e.g. iVikodak

aiming to enhance the information deriving from
these sequences.

The aim of the present study was to review and
benchmark bioinformatics tools designed to predict
functional features of microbial communities based
on the 16S rRNA gene in order to draw cloisions
about their effectiveness and reliable use.

Sequence data from pristine and impacted aquatic
environments were retrieved from MGnify, a widely
known microbiome analysis resource. 16S rRNA
sequences were extracted from the shotgun
metagenomic datasts and were processed with
tools designed to annotate functions. The predicted
functional profiles for each environment, based on
the 16S rRNA gene data, were compared with the
actual functional profiles derived from the shotgun
metagenome data, in orddo draw conclusions on a)
the reliability of bioinformatics tools and workflows
that predict community functions, b) the functional
prediction efficiency in different types of
environments and c) the possibility of replacing

[1], FAPROTAX [2], Tax4Fun [3], PICRUSt [4]), thus shotgun metagenomics analysighvmetabarcoding.
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ENDOPHYTIC FUNGI:OF CANNABIS SATIVA AND THEIR POTENTIAL BIOTRANSFORMATION PROP

Antonopoulos R?, Tsafantakis N Fokialakis N GonouZagou Z
!Department of Pharmacognosy & Chemistry of Natural Products, School of Pharmacy, National and Kapodistrian

University of Athens 2Sectiont of Ecology and Systematics, Department of Biology, Nationdfapatlistrian

University of Athens

Fungal endophytes are wadbktablished sources of
biologically active natural compounds. However, the
diversity of endophytic fungi inhabiting plant species
is insufficiently studied. In the present study, we
investigated the Cannabis sativa endophytic
mywbiota, as well as their underexplored
biotransformation potential regarding cannabinoids,
with the aim to biesynthesize novel compounds with
better therapeutic indices.

To this objective, twentfive endophytic fungi were
isolated from leaves, stems dnbracts of hemp
"Carmagnola” variety cultivated in Eva.

The morphological characters of all strains were
studied macroscopically and microscopically, and it
was found that thirteen of them belong to the family
Chaetomiaceae, two to the genus Aspéugil one to
Cladosporium, one to Aureobasidium, one to
Beauveria, one to Arthrinium and one to the species
Microascus trigonosporus, while for the rest the
morphological identification was impossible due to
the absence of reproductive structures.

Compared to the quite limited data available from
literature, it appears that most of the strains belong
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mycobiota, something that is expected to be verified
after their molecular characterization.
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Three strains of the family Chaetomiaceae were
tested for cannabinoids production and were also
used for cannabidiol (CBD) biotransformation
experiments in liquid cultures. None of the strains
produced CBD. The strain with the most promising
chemical profe, belonging to the species
Chaetomium globosum, was subjected to a scalpd
liquid fermentation process for the isolation of fungal
biotransformation  products. The compounds
contained in the EtOAc extracts were purified via
column chromatography and sepmeparative RP
HPLC and characterized by 1 & 2D NMR and HRMS
spectra.

A hydroxylated glycosidic derivative of CBD, which
had not been previously described, and four new
natural products belonging to the cannabielsoin type
of cannabinoids were isolated. In addition, one
known monehydroxylated, two dhydroxylated and
one Oglycoside were purified. Finally, the antibiotic
chlochidinol was isolated, a fungal secondary
metabolite with cytostatic properties considered
characteristic for the genus. To conclude, it seems
that with the aid of endophytes from C. sativa,
cannabinoids can be transformed into a large
inventory of novel compounds with potential
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