


-
INA-
DOE-



| i

13:30 – 14:00 -

14:00 – 14:15 7th FP -

1o PROBIOLIVES:

.

2o WildWine: Multi-strain indigenous yeast and bacterial starters for
‘wild-ferment’ wine production

14:15 – 14:30 7th FP -
&

1 QUAFETY: Comprehensive approach to enhance quality and
safety of ready to eat fresh products

2 SOPHY: Development of a SOftware tool for Prediction of ready-
to-eat food product sHelf life, quality and safety

3o PROMISE: PROtection of c nsumers by crobial risk mitigation
through combating Segregation of Expertise

X. . .

Integrated projects:
1o BIOTRACER: Improved BIO-TRACEability of unintended
microorganisms and their substances in food and feed chains

.-

2o PathogenCombat: Control and prevention of emerging and future
pathogens at cellular and molecular level throughout the food chain

14:30 – 14:45 7th FP -

1 ProSafeBeef: Improving the Quality and Safety of Beef and Beef
Products for the Consumer in Production and Processing

2 Symbiosis-EU: Scientific sYnergisM of nano-Bio-Info-cOgni
Science for an Integrated system to monitor meat quality and Safety
during production, storage, and distribution in the European Union

. E. -I. E.
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14:45 - 15:00 7th FP -
-

1 PROPANERGY: Integrated bioconversion of glycerine into value-
added products and biogas at pilot plant scale

2 BRIGIT: New tailor-made biopolymers produced from
lignocellulosic sugars waste for highly demanding fire-resistant
applications

15:00 – 15:15 7th FP -

1 ECOFUN-MICROBIODIV: Development and implementation of
innovative tools to estimate the ecotoxicological impact of low dose
pesticide application in agriculture on soil functional microbial
diversity
2 LOVE TO HATE: Pesticides – Felicity or curse for the soil
microbes, Marie Curie

15:15-15:45

»

1 MicrobeGR: Supporting environmental microbiology and
biotechnology research potential in Western Greece

2 BIODESERT: Biotechnology from desert microbial extremophiles
for supporting agriculture research potential in Tunisia and Southern
Europe

3 SCG-ETOLIKO: Unraveling the unique microbial diversity of the
Etoliko lagoon in Western Greece through a single cell genomics
approach

-
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15:45 – 16:00 1o LABGEN
Streptococcus macedonicus,

Streptococcus thermophilus,Lactobacillus delbrueckii subsp. lactis
Lactobacillus acidipiscis

2o
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16:00 – 16:15 EVOTRANS –

16:15 – 16:30 SALTYMYC:
–

16:30 – 16:45 DeMMONFoQus

16:45 – 17:00

1 FungalPrognosis:

2 iMeatSense:

-

17:00 – 17:30

17:30 – 18:00
“Life and Death in Biofilms”

Prof. Hans-Kurt Fleming, Biofilm Center, Faculty of Chemistry,
University of Duisburg-Essen, Germany

08:30 – 09:00
“The drug makes the bug: insights from Listeria”

Prof. Sophia Kathariou, North Carolina State University, US
09:00 – 09:20 Listeria monocytogenes Escherichia

coli

. , . .
09:20 – 09:40 Escherichia coli
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09:40 – 10:00 L. monocytogenes

.
10:00 – 10:20 L. monocytogenes E. coli

Eruca sativa Cucumis
sativus Fragaria ananassa)

,
10:20 – 10:40

Lactobacillus

, .- ,

10:40 – 11:10
– –

11:10 – 11:30

11:30 – 11:50

,

11:50 – 12:10
Saccharomyces cerevisiae

12:10 – 12:30
- Aspergillus

, .
P. J. Cotty

12:30 – 12:50
Bacillus cereus

12:50 – 14:30
– –
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14:30 – 14:50

,
14:50 – 15:10

15:10 – 15:30 L. monocytogenes Salmonella

.
15:30 – 15:50

,
15:50 – 16:10 Galleria mellonella

., .- . .

16:10 – 16:40
– –

16:40 – 17:00

. , C. Rinke, . T. Woyke

17:00 – 17:20

Rab ,
17:20 – 17:40

CagA Helicobacter pylori IV

., ., , , ,

17:40 – 18:00

Lukasiak J., Karsten Olsen
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08:30 – 09:00
“Milk fermented by Propionibacterium freudenreichii induces
apoptosis of digestive cancer cells: a new tool to fight cancer

development?”

Dr. Gwénaël Jan, INRA, UMR1253 Science et Technologie du Lait et
de l' uf, AGROCAMPUS OUEST, Rennes, France

09:00 – 09:20 Streptococcus macedonicus ACA-DC
Streptococcus

bovis/Streptococcus equinus

09:20 – 09:40 Streptococcus macedonicus ACA-DC 198
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,

,
–
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– - )
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Carey S.,
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Keylecture: Life and Death in Biofilms

Hans-Curt Flemming, Biofilm Centre, University of Duisburg-Essen, Germany

The common form of life of microorganisms takes place in aggregates, such as films at
interfaces, flocs, sludges, granules or others, all of them usually called biofilms. In biofilms,
the cells are embedded in a matrix of extracellular polymeric substances (EPS) which allow
for the formation of microconsortia, gradients in the concentrations of oxygen, substrates,
products as well as of pH-value and redox potential. A wide variety of habitats supports high
biodiversity and makes biofilms the most successful (and oldest) form of life. In biofilms,
photosynthesis evolved as well as biodegradation of organic materials; they are the carriers of
the self-purification potential of soils, sediments and water. They are also sites of fierce
competition which originated evolutionally the concept of infection. In terms of human
health, biofilms can contain pathogens, and there they are much better protected against
disinfectants and biocides. As a stress response, they can enter a viable-but-nonculturable
(VBNC) state, in which they are alive but cannot be detected by standard cultivation methods.
These are reasons for the potential of biofilms as persistent sources of contamination.
Understanding the biofilm life style helps to live with biofilms rather than to try to eliminate
them with doubtful success.
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Keylecture: Milk fermented by Propionibacterium freudenreichii induces apoptosis of
digestive cancer cells: a new tool to fight cancer development?

Gwénaël JAN, INRA, UMR1253 Science et Technologie du Lait et de l' uf,
AGROCAMPUS OUEST, F-35042 Rennes, France

Dairy propionibacteria are isolated from various ecological niches, including soil, grass,
silage, rumen, raw milk (although they grow poorly in milk) and dairy plants, showing great
adaptability and robustness. Used as ripening starters in Swiss type cheeses, these food grade
bacteria are described as nutraceutical producers and they release into the external medium
short chain fatty acids (SCFA), folic acid, cobalamin and the bifidogenic 1,4-dihydroxy-2-
naphthoic acid (DHNA). These compounds are known to play a pivotal role in the modulation
of intestinal physiology through diet.
Starting from this, we developed a new fermented milk. Taking advantage of milk fractions,
high and stable populations of P. freudenreichii were reached in this product. Fermented milk
induced cell death in a variety of cell lines, including gastric and colon cancer cells. Cellular
and molecular characterization of the induced lethal pathway revealed cell cycle arrest, drop
in intracellular ATP, depolarization of cancer cells mitochondria, translocation of key proteins
involved in apoptosis, processing of caspases and fragmentation of the nucleus, as a result of
SCFA effect. Interestingly, the new fermented milk was shown to potentialize the cytotoxic
effect of molecules used in cancer chemotherapy. In accordance, it modulated expression of
key apoptotic proteins.
In vivo, the fermented milk was evaluated in piglets. Daily oral gavage led to high colic
P. freudenreichii populations, to modulation of the intestinal microbiota and modulation of
intestinal cytokines. Promotion of piglets’ growth also revealed general probiotic effect of
fermented milk. Considering that propionibacteria were metabolically active in the intestine,
we further investigated their impact on colon carcinogenesis (induced by dimethylhydrazine,
DMH) in human microbiota-associated rats. Consumption of selected strains of
propionibacteria resulted in enhanced apoptotic depletion of DMH damaged epithelial cells,
yet had no effect on neither proliferation nor apoptosis in healthy rats.
These results open new perspectives in the field of colon cancer cells prevention and/or
treatment. The synergy with pro-apoptotic chemotherapy molecules suggests that such a
fermented product may be proposed as a food supplement to potentialize therapeutic
treatments.
Keywords: propionate, mitochondria, caspase, probiotic, nutraceutic
Read more:
1. Cousin, F. J., S. M. Deutsch, A. Perez Chaia, B. Foligné, and G. Jan. 2012. Interactions between probiotic dairy
propionibacteria and the intestinal epithelium. Curr. Immunol. Rev. 8:216-226.
2. Cousin, F. J., S. Jouan-Lanhouet, M. T. Dimanche-Boitrel, L. Corcos, and G. Jan. 2012. Milk Fermented by Propionibacterium
freudenreichii Induces Apoptosis of HGT-1 Human Gastric Cancer Cells. PLoS. ONE. 7:e31892.
3. Cousin, F. J., S. Louesdon, M. B. Maillard, S. Parayre, H. Falentin, S. M. Deutsch, G. Boudry, and G. Jan. 2012. The first
dairy product exclusively fermented by Propionibacterium freudenreichii: a new vector to study probiotic potentialities in vivo.
Food Microbiol. 32:135-146.
4. Cousin, F. J., B. Foligne, S. M. Deutsch, S. Massart, S. Parayre, Y. Le Loir, G. Boudry, and G. Jan. 2012. Assessment of the
probiotic potential of a dairy product fermented by Propionibacterium freudenreichii in piglets. J. Agric. Food Chem. 60:7917-
7927.
5. Lan, A., D. Lagadic-Gossmann, C. Lemaire, C. Brenner, and G. Jan. 2007. Acidic extracellular pH shifts colorectal cancer cell
death from apoptosis to necrosis upon exposure to propionate and acetate, major end-products of the human probiotic
propionibacteria. Apoptosis. 12:573-591.
6. Lan, A., A. Bruneau, M. Bensaada, C. Philippe, P. Bellaud, S. Rabot, and G. Jan. 2008. Increased induction of apoptosis by
Propionibacterium freudenreichii TL133 in colonic mucosal crypts of human microbiota-associated rats treated with 1,2-
dimethylhydrazine. Br. J Nutr 100:1251-1259.
7. Jan, G., A. S. Belzacq, D. Haouzi, A. Rouault, D. Metivier, G. Kroemer, and C. Brenner. 2002. Propionibacteria induce
apoptosis of colorectal carcinoma cells via short-chain fatty acids acting on mitochondria. Cell Death Differ. 9:179-188.
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Keylecture: The drug makes the bug: insights from Listeria

Prof. Sophia Kathariou, North Carolina Sate University, US
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The magnitude of microbial diversity in different deep-sea sites (basins, slopes,
seamounts) and submarine volcanoes around the Eastern Mediterranean Sea using
pyrosequencing analysis

Polymenakou P.N.1,*, Christakis C.A.1,2, Lampadariou N.3, Nomikou P.2, Carey S.4, Bell Croff
K.4, Kyrpides N.5, Mandalakis M.1,6, Sevastou K.3, Sarropoulou E.1, Oulas A.1, Lykousis V.3,
Tselepides A.7

1Hellenic Centre for Marine Research, Institute of Marine Biology, Biotechnology and
Aquaculture, Gournes Pediados, Heraklion Crete, Greece
2National and Kapodistrian University of Athens, 15784 Zographou, Athens, Greece
3Hellenic Centre for Marine Research, Institute of Oceanography, Heraklion Crete and
Athens, Greece
4Graduate School of Oceanography, University of Rhode Island, Narragansett,USA
5Joint Genome Institute, Department of Energy, Walnut Creek, CA, USA
6University of Crete, Department of Chemistry, Heraklion Crete, Greece
7University of Piraeus, Department of Maritime Studies, Piraeus, Greece

The deep eastern basin of the Mediterranean Sea is considered to be one of the world’s most
oligotrophic areas in the world. State of the art pyrosequenicng technology, which is able to
generate thousand of sequences from each sampling site, would provide great insight into the
magnitude of the biodiversity within these highly diverse environments. In the present study,
a total of 44 sediment and microbial mat samples have been collected within the framework
of various sampling campaigns that took place in the period 2006-2011: Meteor cruise in
December 2006 to January 2007 in Rhodes basin, Anaximenes seamount, Ierapetra basin and
Pliny Plain, Biofun/Med cruise in June 2009 in Ierapetra basin, Maria S. Merian cruise in
January 2010 in Eratosthenes Seamount, Redeco cruise in May 2011 in Southern Cretan
Margin and the Cretan Sea and the Nautilus sampling cruise in September 2011 in the
submarine Kolumbo volcanoe, Santorini caldera and Christiana domes. Following bulk DNA
extraction from frozen samples, the 16S rRNA genes were amplified by polymerase chain
reaction (PCR) using both universal eubacterial and archeabacterial primers 802f and 1027r.
Microbial communities were analyzed by targeted the hyper-variable V5-V6 regions of the
16S ribosomal RNA gene in barcoded pyrosequencing. 454-pyrosequencing technology is
available in the labs of the Hellenic Centre for Marine Research (Crete Department). The first
results have revealed the existence of a highly diverse microbial community inhabiting the
aforementioned environments. At least 17,500 different operational taxonomic units have
been identified so far.
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Glycyl-tRNA synthetase (GlyRS) from the pathogens Staphylococcus aureus
Staphylococcus epidermidis as potential molecular target for novel drugs

Psychogiou D., Apostolidi M. and Stathopoulos C.

Department of Biochemistry, School of Medicine, University of Patras

We performed comparative studies of the glycyl-tRNA syntetase (GlyRS) activity from the
pathogens Staphylococcus aureus and Staphylococcus epidermidis. Both enzymes are
responsible for the aminoacylation of tRNAGly molecules, they belong structurally in Class II
synthetases and they exist as homodimers ( 2). n human, GlyRS mutations have been
correlated with heavy neuropathies and myopathies. We cloned the corresponding glyS gene
from Staphylococcus epidermidis and we subsequently produced and purified the recombinant
enzyme through affinity chromatography. We measured the activity and specificity levels of
GlyRS and we calculated the kinetic constants Km and Vmax, in the presence of radioactive
labeled [14C]glycine. As substrates, we used total tRNA from S. epidermidis and three
different tRNAGly in vitro transcripts from S. aureus. We have shown previously that from
the transcripts reported herein, P1tRNAGly(GCC) participate in ribosomal protein synthesis,
while NP2tRNAGly(UCC) and NEWtRNAGly(UCC) participate in exoribosomal protein
synthesis which forms pentaglycine bridges in the bacterial cell wall. In silico analysis based
on the available GlyRS crystal structure shows high homology among the enzymes from all
staphylococcal species. However, the two enzymes exhibit different activity levels depending
on the origin and identity of the tRNA substrates used. We noticed high enzymatic activity in
the presence of substrates from different strains, an observation attributed to nucleotide
substitutions in the D- and T- loops of the tRNAs. Our future goal is to decipher the mode of
GlyRS action which represents a promising molecular target for novel and specific drugs,
since it mediates two essential cellular pathways.

Keywords: GlyRS, tRNA, Staphylococcus
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Biomass estimation of Morchella species in solid-state cultures: effect of mycelia age and
morphological state on glucosamine content

Papadaki A.1,3, Diamantopoulou P.1, Roussos S.2, Papanikolaou S.3 & Philippoussis A.1

1Hellenic Agricultural Organization - DEMETER, Institute of Technology of Agricultural
Products (ITAP), Laboratory of Edible Fungi (LEF), Sof. Venizelou 1, 14123, Likovrisi
Athens, Greece, aphilippoussis@nagref.gr
2IRD – UMR, Institut Méditerranéen de Biodiversité et d'Écologie marine et continentale
(IMBE), Aix-Marseille Université; Campus Sciences St Jérôme - Service 421, F-
13397Marseille cedex 20 - France
3Agricultural University of Athens, Department of Food Science & Technology, Laboratory of
Food Microbiology & Biotechnology, Iera Odos 75, 11855 Athens, Greece

The aim of the study was to investigate the physiological differences between yellow
(Morchella esculenta AMRL 52) and black (Morchella elata AMRL 63) morel mushroom
species, regarding mycelium growth rate (Kr), biomass production and chitin (glucosamine)
content of the mycelium during growth and sclerotia formation, as well as utilization of
starch-based media. Although during submerged fermentation for 21 days, in PDB (20 g/l
glucose), both morel strains furnished equal biomass yields (10.08 - 10.64 g/l), the chitin
content of black morel was higher (2.96%) than the yellow (2.62%). The 14-days-old
mycelium presented the higher glucosamine content. In a following Petri culture on PDA,
cellophane disks (PET) were used to separate the mycelium mass from the substrate. M. elata
presented the greater linear growth rate (20.56 mm/day), while growth on PDA+PET was
remarkably suppressed (~70-80%) by the presence of membrane. The formation of sclerotia,
in older PDA cultures (21-35 days) of both Morchella species, proved to increase mycelium
chitin and total sugars content. Moreover, the equations of glucosamine vs. biomass were
used for indirect biomass estimation of both strains on solid starch-cellulosic substrates such
as wheat grains (WG), potato peels (PP) and a mixture 1:1 of them (WG-PP). M. elata
furnished the greater growth rate (9.05 mm/day) on WG and the maximum biomass yield
(407 mg/g) on WG-PP. The maximum yield of M. esculenta (215.5 mg/g) was detected on
PP. The results are encouraging for efficient bioconversion of potato and other starchy
industrial wastes to morel biomass with nutritional and bioactive value.
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Succession and dominance of planktic Archaea after experimental mixing of surface
water from the eastern, western Mediterranean Sea and the Atlantic Ocean

Karayanni H.1, Kormas K.A.2, Genitsaris S.3, Moustaka-Gouni .3

1 Dept. of Biological Applications & Technology, University of Ioannina, 45 110 Ioannina
Greece
2 Dept. of Ichthyology & Aquatic Environment, Faculty of Agricultural Sciences, University of
Thessaly,
38 446 Volos Greece
3 Dept. of Botany, School of Biology, Aristotle University of Thessaloniki, 521 24 Thessaloniki
Greece

We investigated the dynamics of the archaeaoplankton during a mixing experiment. Three
coastal sea water samples, from two mediterranean sites (Banyuls [B], France and Pagasitikos
[P], Greece, Gulfs) and from the Atlantic Ocean (Woods Hole, [W], USA) were inoculated in
the same growth medium consisting of unamended particle free sterile water the coast of
Banyuls. Triplicate 20l batch cultures were run for each of the three inocula, incubated at
180C in darkness until no further prokaryotic cell growth was observed (max. 21 days). 16S
rRNA gene diversity was assessed by pyrosequencing analysis at days 0, 5 and 17. We
analysed 2691 – 32114 tags per replicate per sampling point. Archaeal tags (97% similarity)
in B, P and W inocula were 19, 24 and 43, respectively, with five being common. A total of 6,
5 and 1 tags from the inocula also occurred at d17 in the B, P and W treatment, respectively.
Species richness increased 3-10 times at d0 compared to the inocula but decreased up to 10
times at d5 and d17, but shared tags increased up to 36.5% at d5 and d17. We showed that
marine Archaea from distant sites grow under the same environmental conditions, rendering
them true cosmopolitans.
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Evaluation of autochthonous bioaugmentation to combat marine oil-spills

Nikolopoulou .1, Eickenbusch P.3, Pasadakis .2, Venieri D.1 and Kalogerakis .1

1Department of Environmental Engineering
2Department of Mineral Resources Engineering
Technical University of Crete, Polytechneioupolis, 73100 Chania, Greece
3Faculty of Chemistry, University Duisburg-Essen, Germany

Bioremediation through bioaugmentation (addition of oil-degrading bacteria) and/or
biostimulation (addition of nutrients N&P) constitutes a promising strategy for combatting oil
spills following first response actions. However, bioaugmentation is one of the most
controversial issues in bioremediation since nutrient addition alone has been found to have a
greater effect on oil biodegradation than the addition of microbial products that are highly
dependent on environmental conditions. There is increasing evidence that the best way to
overcome the above barriers is to exclusively use microorganisms indigenous to the sites
(soil, sand, and water) to be decontaminated, an approach termed “autochthonous
bioaugmentation” (ABA).
In this study we examined the effectiveness of an ABA strategy for the successful remediation
of polluted marine environments. A consortium of hydrocarbon degraders was enriched from
seawater samples taken from Elefsina Bay near the Hellenic Petroleum Refinery; a site
exposed to chronic crude oil pollution. Pre-adapted consortium was tested alone or in
combination with inorganic nutrients in the presence (or not) of biosurfactants (rhamnolipids)
within a 30 day long experiments. Treatment with fertilizers in the presence of biosurfactants
exhibited the highest alkane and PAH degradation and showed highest growth over a period
of almost 15 days. Considering the above, the use of biostimulation additives in combination
with naturally pre-adapted hydrocarbon degrading consortia has proved to be the most
effective treatment and it is a promising strategy in the future accidents especially when
combined with lipophilic fertilizers instead of inorganic nutrients. Such an approach becomes
more pertinent when an oil spill reaches near the shoreline and immediate hydrocarbon
degradation is needed.

Keywords: oil spills, autochthonous bioaugmentation, inorganic nutrients, biosurfactants.

This work was funded by FP-7 PROJECT No. 266473 “Unravelling and exploiting
Mediterranean Sea microbial diversity and ecology for xenobiotics’ and pollutants’ clean up”
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Comparing pyrosequencing and 16S rRNA clone libraries in a system with low bacterial
diversity.

Meziti A., Kormas K.Ar.

Department of Ichtyology and Aquatic environment, University of Thessaly, 38446, Volos,
Greece.

The development of molecular methods for the study of microbial diversity has promoted the
evolution of microbial ecology. During the last 20 years 16S rRNA clone libraries have been
widely used for the study of diversity but most of the times a big part of it remained
undetected. With the development of next generation gene sequencing technologies (e.g.
pyrosequencing) a deepest investigation of microbial diversity was succeeded. However no
studies have been performed comparing the importance of these two methods according to the
target of a study. In this study we compared the results from 16S-ITS clone libraries and 454-
pyrosequencing in two samples from the gut of the Norway lobster Nephrops norvegicus (Se3
and D1), collected in the frame of seasonal studies of gut bacterial diversity. The number of
sequences analyzed with pyrosequencing was much higher (>1200) than the ones studied with
clone libraries (53-92). Similarily bacterial diversity was higher in the pyrosequencing results.
Overall with the use of pyrosequencing, 182 (Se3) and 173 phylotypes (97% similarity) were
detected while with the clone libraries only 6 (Se3) and 8 (D1). Coverage values did not show
big difference between the two methods since they were higher than 96%. This is probably
due to the presence of dominant sequences (>80%) in the clone libraries, characterizing as
very satisfactory the study of the bacterial diversity. Moreover all libraries’ phylotypes were
also detected with pyrosequencing while in Se3 they also showed similar frequencies’
distribution. It seems that for samples where low diversity values are expected libraries
remain a powerful tool for diversity studies. However the presence of dominant phylotypes in
other seasonal samples and their concurrence with lower frequencies in the pyrosequencing
results cannot be ignored, showing the importance of next generation sequencing technologies
when studying the succession of bacterial communities.

Key words: 16S rRNA clone libraries, pyrosequencing, comparison
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Functional characterization of the ttgABC efflux pump of the RND family in the
entomopathogenic bacterium Pseudomonas entomophila

Nikolouli K. and Mossialos D.*

Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece
*Email: mosial@bio.uth.gr

Pseudomonas entomophila belongs to the class of gamma-proteobacteria and it can infect and
kill insects. Despite the fact that it is an environmental and not a clinical strain we observed
that it exhibits intrinsic resistance in several antibiotics. Mining the genome of Pseudomonas
entomophila we identified genes of the RND (resistance-nodulation-cell-division) family
which encode for efflux pumps. Specifically the ttgABC operon which has also been
identified to the closely related Pseudomonas putida, encodes for an efflux pump which
extrudes several antibiotics including ampicillin and chloramphenicol. The intrinsic antibiotic
resistance of Pseudomonas entomophila was tested for ampicillin, chloramphenicol,
anamycin, streptomycine, tetracycline and imipenem. The MICs (minimum inhibitory
concentration) which attained high values were 1300 g/ml for ampicillin, 150 g/ml for
chloramphenicol, 20 g/ml for kanamycin and 100 g/ml for streptomycine. The MIC values
for tetracycline and imipenem were much lower (4 g/ml and <1 g/ml respectively).
Incubating the wild type strain with CCCP (carbonyl cyanide-m-chlorophenylhydrazone)
which inhibits the proton-motive force associated with active efflux mechanism, resulted in
significant decrease of MICs. In order to confirm that the observed resistance was due to the
ttgABC efflux pump we constructed a mutant strain (Pe 4361) disrupting the ttgB gene.
Incubating the Pe 4361 strain with antibiotics we noticed significant decrease in MICs for
ampicillin, chloramphenicol and kanamycin (600 g/ml, 100 g/ml and 5 g/ml respectively)
while the MIC for streptomycine remained at 100 g/ml. The above results demonstrate the
existence of efflux pumps which extrude high concentrations of ampicillin, chloramphenicol,
kanamycin and streptomycine in an environmental bacterial strain which presumably has
never been exposed to antibiotics in its natural niche. In addition the high intrinsic resistance
of Pseudomonas entomophila in ampicillin can be a functional tool for its counter-selection
against other bacterial strains during genetic manipulations
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Isolation, chemical composition and antifungal activity of essential oils against Rhizopus
oligosporus and Penicillium simplicissimum.

Filippousi R. 1,2, Greff S. 2, Laffont - Schwob I. 2, Salducci M.-D. 2, Antoniou P. 1,
Roussos S.2

1 Agricultural University of Athens, Department of Science of Plant Production, Laboratory
of Phytopathology, Iera odos 75, 11855, Athens, Greece
2 IMBE, UMR CNRS/IRD, Institut Méditerranéen de Biodiversité et d'Écologie marine et
continentale (IMBE), Aix-Marseille Université, Campus Sciences St Jérôme - Service 421, F-
13397 Marseille cedex 20, France

The aim of this work was to study the composition and the antifungal activities of essential
oils of various plant species against the plant pathogenic fungi Rhizopus oligosporus and
Penicillium simplicissimum. The antimicrobial activities of the essential oils of some
Mediterranean aromatic plant species i.e. Coridothymus capitatus L. (Conehead Thyme),
Origanum vulgare L. (Origano), Helichrysum italicum (Curry-plant), Salvia officinalis L.
(Sage) from Greece (Syros, Evia) and from France , were compared to those of some tropical
plant species i.e. Myristica frangrans (Nutmeg), Zingiber officinalis (Ginger), Vetiveria
zizanioides (Vetiver), Cananga odorata. (Ylang-Ylang), Eugenia caryophyllus (Spreng.) and
Cymbopogon nardus (Citronella grass). The isolation of essential oils was realised by
hydrodistillation and analyzed by GC/MS. The results obtained on fungal cultures in Petri
dishes filled with potato dextrose agar medium, with the presence or absence of essential oils
(concentrations 0, 2, 5, 10, 20 ml/dish), showed that amongst the tested essential oils only the
oils of Origano and Conehead thyme presented very strong fungicidal and sporocidal
activities against R. oligosporus and P. simplicicimum at all the tested concentrations. The
essential oils of E. caryophyllus showed also fungistatic and fungicidal activities, but only at
high concentrations i.e. 10 and 20 ml/dish. These strong fungicidal activities can be attributed
to the high concentration of carvacrol in the oils of Origano (67%) and Conehead thyme
(72%). Moreover, this analytical work revealed that the major compounds in H. italicum from
Corsica, S. officinalis from Greece and from France, were 32,3% neryl acetate, 55.3% and
42.7% eucalyptol, respectively. The obtained results are encouraging for the biological
control of fungal plant pathogens through the use of essential oils of the Mediterranean
aromatic plant species such as Origano and Conehead thyme as an environmental substitute of
chemical pesticides.
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Enhanced production of 1,3-propanediol and ethanol by a newly isolated Klebsiella
oxytoca strain growing on biodiesel-derived waste glycerol

Metsoviti M, Paraskevaidi K, Koutinas A, Papanikolaou S*

Department of Food Science and Technology, Agricultural University of Athens, Athens,
Greece
*Corresponding author, e-mail: spapanik@aua.gr

The production of 1,3-propanediol (PDO) and ethanol (EtOH) was studied during cultivations
of Klebsiella oxytoca FMCC-197 on biodiesel-derived glycerol. Cultivations on anaerobic
flasks with low initial glycerol concentration imposed (~20 g/L) and glycerol feedstocks
deriving from 3 different origins demonstrated the potentiality of the conversion, while small
differences as regards the spectrum of final fermentation products was observed, for all
feedstocks tested. Thereafter, flask cultures at increased initial glycerol concentrations
showed that the more substrate concentration increased, the more fermentation time was
extended and substarte assimilation was incomplete, presumably due to unstable medium pH.
Bioreactor trials at constant pH and initial glycerol concentration of 40 g/L showed that when
nitrogen was sparged, the metabolism was shifted towards EtOH synthesis (EtOHmax=10.5
g/L, yield per glycerol consumed 32.6% wt/wt), while with no nitrogen sparging, PDO was
predominantly produced (PDOmax=12.6 g/L, yield =36.2% wt/wt). During batch bioreactor
fermentations conducted at increasing glycerol concentrations, PDOmax at 41.3 g/L and yield
~47%, wt/wt, was achieved at initial glycerol at ~120 g/L. At even higher initial glycerol
media (150 and 170 g/L), growth was not ceased, but PDO production declined. During fed-
batch fermentation, 126 g/L of glycerol were converted into 50.1 g/L of 1,3-propanediol (a
quite satisfactory value) and 25.2 g/L of ethanol (conversion yield ~20% wt/wt). EtOHmax
value achieved was close to the highest ones achieved in the international literature. A batch-
bioreactor culture was performed under non-sterilized conditions and PDO production
achieved was almost equivalent to the sterilized process.

Keywords: biodiesel, 1,3-propanediol, ethanol

Acknowledgements: Financial support has been provided by the European Union (FP7
Program “Propanergy – Integrated bioconversion of glycerine into value-added products and
biogas at pilot plant scale”, Grant number: 212671).
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Diversity of ammonia-oxidizing microorganisms (AOM) in Mediterranean terrestrial
ecosystems

Bekris F.1, Pirintsos S.1,2

1University of Crete, Department of Biology, Plant Ecology-Terrestrial Ecosystem
Management Laboratory, P.O. 2208, 71409 Heraklion
2University of Crete, Botanical Garden, Gallos Campus, 74100 Rethymno

Soil microorganisms have an essential role in both structure and function of terrestrial
ecosystems. Moreover, their contribution in the availability of soil organic matter as well as in
the cycles of nutrients such as nitrogen, is considered particularly important and irreplaceable.
Ammonia oxidation in nitrite ions ( 2-) consists the first step of nitrification, a process of
great importance for the cycle of nitrogen resulting in the formation of nitrate ions ( 3-) by
microorganisms. Microorganisms that are responsible for the aerobic oxidation of ammonia
(ammonia-oxidizing microorganisms, AOM) belong to the domains of eubacteria and
archaea. This study aims to contribute to a better understanding of the genetic diversity and
abundance-distribution patterns of AOM, issues that have not yet been extensively studied.
Specifically, after an initial qualitative and quantitative assessment of AOM in Mediterranean
ecosystems through the use of T-RFLP (Terminal Restriction Fragment Polymorphism) and
Real-Time PCR techniques, focusing on the active site of the ammonia monooxygenase
enzyme (amoA), possible associations with the woody vegetation and the environmental
parameters such as soil nutrients, pH and altitude were assessed. The studied ecosystems were
located in Crete and the included habitat types according to the NATURA 2000 habitat
classification were: Sarcopoterium spinosum phrygana, Oleo-Ceratonion forests, Acero-
Cupression forests, Oromediterranean phrygana with heaths and gorse, Greek briar woods
(Dehesas) and Mediterranean Pine forests. The resulting spatial differentiation in genetic
diversity, along with the revealed relationships with the studied environmental factors
provides insights into the role of AOM in the Mediterranean ecosystems.

Keywords: T-RFLP, Mediterranean terrestrial ecosystems, genetic diversity
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Incidence of bacteriocins produced by food related lactic acid bacteria active towards
oral pathogens

Zoumpopoulou G.1, Pepelassi E.2, Papaioannou W.3, Georgalaki M.1, Maragkoudakis P.A.1,
Tarantilis P.4, Polissiou M.4, Tsakalidou E.1, and Papadimitriou K.1

1Laboratory of Dairy Research, Department of Food Science and Technology, Agricultural
University of Athens, Iera Odos 75, 11855 Athens, Greece
2Department of Periodontology, School of Dentistry, National and Kapodistrian University of
Athens, 2 Thivon Str., 11527 Athens, Greece
3Department of Preventive and Community Dentistry, School of Dentistry, National and
Kapodistrian University of Athens, 2 Thivon Str., 11527 Athens, Greece
4Laboratory of Chemistry, Department of Science, Agricultural University of Athens, Iera
Odos 75, 11855 Athens, Greece

Abstract
In the present study we investigated the incidence of bacteriocins produced by 236 lactic acid
Bacteria (LAB) food isolates that would be active against pathogenic or opportunistic
pathogenic oral bacteria. None of the food LAB strains was able to inhibit any of the
Gramnegative strains except one Lactococcus lactis and two Enterococcus faecium strains
that inhibited Porphyromonas gingivalis, but this effect was not correlated to proteinaceous
compounds. Interestingly, out of the 236 potential bacteriocin-producers, only Streptococcus
macedonicus ACA-DC 198 was able to inhibit the growth of Streptococcus oralis,
Streptococcus sanguinis and Streptococcus gordonii, while Lactobacillus fermentum ACADC
179 and Lactobacillus plantarun ACA-DC 269 produced bacteriocins solely against
Streptococcus oralis. This rarity of active bacteriocins against oral LAB pathogens produced
by food-related LAB was highly unexpected given the high frequency of such bacteriocins
identified in oral LAB isolates. These observations may indicate that bacteriocins produced
within an ecological niche may have primarily evolved to target species/strains present in the
particular ecological niche and not another (e.g. the oral vs. the food environment).
Nevertheless, when tested in killing assays, the potency of the antimicrobial substances of S.
macedonicus ACA-DC 198 against the three oral streptococci was high. Fourier-transform
infrared spectroscopy combined with principal component analysis revealed that exposure of
the target cells to the antimicrobial compounds caused major alterations of key cellular
constituents. Our findings indicate that bacteriocins produced by food-related LAB against
oral LAB may be rare, but deserve to be further investigated, since, when discovered, they
can be effective antimicrobials.

Keywords: Lactic acid bacteria; bacteriocins; FT-IR
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Changes in Lactococcus lactis subsp. cremoris MG1363 cellular composition during
stress adaptation as revealed by FT-IR spectroscopy

Kazou M.1, Zoumpopoulou G.1, Tarantilis P.2, Polissiou M.2, Tsakalidou E.1 and
Papadimitriou K.1

1Laboratory of Dairy Research, Department of Food Science and Technology, Agricultural
University of Athens, Iera Odos 75, 11855 Athens, Greece
2Laboratory of Chemistry, Department of Science, Agricultural University of Athens, Iera
Odos75, 11855 Athens, Greece

Lactococcus lactis is commonly used as a starter culture for the manufacture of cheese,
fermented milks, and wine products. Based on its crucial role in food biotranformations, L.
lactis subsp. cremoris MG1363 is considered to be the model organism of lactic acid bacteria.
In our study, L. lactis MG1363 was subjected to various stressful conditions in order to
accomplish the phenotypic characterization of the adapted L. lactis cells. A number of
environmental stresses were tested including acid (pH 5.5), osmotic (2% w/v NaCl), heat
(45oC), and cold (20oC) stress, as well as starvation (media without carbohydrate source).
Fourier transformed infrared spectroscopy (FT-IR) was applied in order to evaluate the
changes in the cellular composition of L. lactis adapted cells. Principal component analysis of
the second derivative transformed spectra revealed different groups of L. lactis cells
corresponding to each stressful condition applied in the study for all characteristic spectral
regions. In particular, cells subjected to acid stress were totally separated from all other
groups in the spectral region correlated to cell wall constituents, as well as in the one
correlated to cell membrane lipids along with the heated cells. In addition, in the spectral
regions influenced mostly by the proteins, cells after acid and low temperature stresses were
grouped together. This was also the case for cells after osmotic and high temperature stresses.
These observations may indicate both common and distinct self-protection mechanisms
employed by the bacterium under different stressful conditions that need to be further
investigated in order to shed new light in the stress physiology of L. lactis.

Keywords: Lactococcus lactis; stress responses; FT-IR
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Antimicrobial activity of Melissa officinalis L. and Crocus sativus L. against oral
pathogens. Detection of cellular structural changes by FT-IR.

Anastasaki E.1, Zoumpopoulou G.2, Papadimitriou K.2, Tarantilis P.1, Polissiou M.1 and
Tsakalidou E.2

1Laboratory of Chemistry, Department of Science, Agricultural University of Athens, 75 Iera
Odos Street, 11855, Athens, Greece
2Laboratory of Dairy Research, Department of Food Science and Technology, Agricultural
University of Athens, 75 Iera Odos Street, 11855, Athens, Greece

Periodontal diseases and dental caries are common oral disorders in human population with a
multifactorial etiology closely related with the development of dental plaque. The latter is
composed of native oral microbiota and accumulated on teeth surfaces. Several antiseptic
agents are used widely to inhibit bacterial growth. However, these substances have adverse
effects. In the current study, Melissa officinalis L. and Crocus sativus L. extracts were tested
as potential natural antimicrobial agents. Plants were subjected to sequential extraction with
petroleum ether, hexane, diethyl ether and methanol. All extracts were tested against Str.
gordonii LMG 14518T, Str. mutans LMG 14558T, Str. oralis LMG 14532T, Str. Salivarius
LMG 11489T, Str. sanguinis DSM 20068 and Str. sobrinus LMG 14641T by the well
diffusion assay. Diethyl ether and methanol extracts of both plants induced the highest
bactericidal effect against all tested bacteria, followed by petroleum ether and hexane extracts.
Fourier transform infrared spectroscopy (FT-IR) was applied in order to evaluate the changes
in the cellular composition of Str. mutans, Str. oralis and Str. sobrinus cells after their
exposure to methanolic extracts of both plants. IR spectra of bacteria reflect the biochemical
composition of the cell wall and membrane (phospholipid biolayer, peptidoglycan, and
lipopolysaccharides), and the cellular cytoplasm (fatty acids, proteins, polysaccharides, and
nucleic acids). Principal component analysis of the second derivative transformed spectra
revealed structural changes among cells treated with the extracts or the control sample. The
significant differences were observed in characteristic spectral regions correlated to the above
cellular structural components.

Keywords: plant extracts; amtimicrobial activity; FT-IR
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Implementation of morphological and molecular data for species determination within
the mycetophilous genus Cladobotryum in Greece

Milic N. 2, Stavrou A. 1, Karagiannis I. 2, Gonou-Zagou Z. 2, Kouvelis V.N. 1

1Department of Genetics & Biotechnology,
2Department of Ecology & Systematics, Faculty of Biology, National & Kapodistrian
University of Athens, Panepistimiopolis 15701 Athens

The mycetophilous ascomycete Cladobotryum (Hypocreales, Hypocreaceae) grows almost
exclusively on the basidiocarps of both cultivated and wild mushrooms, edible or not. The
genus comprises sixty-six species, with the majority of them recorded at tropical regions. In
Greece, six distinct species and a group of isolates (still under investigation) were found. In
order to determine the species classification of the strains examined, two approaches were
employed: (a) the study of macro- and micro- morphological characters, like the growth,
texture and colour of the colony, the production of metabolites in specific media, the shape
and size of the conidia and conidiogenous cells and (b) sequencing of the ITS1-5.8S-ITS2
region of the nuclear ribosomal rRNA repeat. Twenty-nine strains were examined and twenty-
two of them were classified in the species C. apiculatum, C. dendroides, C. fungicola, C.
mycophilum, C. varium and C. verticillatum, according to the aforementioned approaches.
The phylogenetic tree produced from the alignment of the ITS sequences and the respective
sequences of the well characterized species of Cladobotryum already submitted to gene
banks, showed their intra-species discrimination in full accordance to the morphological
analyses. Seven strains revealed common morphological elements with the known species C.
tenue and C. rubrobrunnescens, but they were not fully characterised as members of these
two species. The molecular analysis, as the phylogenetic tree showed, indicated that the
morphological based results were correct. For the elucidation of the taxonomic status of these
seven isolates, further molecular (more genes) and morphological (evaluation of character
variability) data is necessary.
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Biosurfactant production from hydrocarbon degrading marine bacterial community

Antoniou E., Korkakaki E., Kalogerakis N.

Technical University of Crete / Dept. of Environmental Engineering, Chania

Within the European project FP7 "ULIXES" (http://www.ulixes.unimi.it/) biosurfactant
production from marine hydrocarbon-degrading bacteria is investigated. Biosurfactants (BS)
consist of both hydrophobic and hydrophilic moieties that lower the surface tension increasing
the bioavailability of water-insoluble substrates, thereby enhancing the growth of bacteria and
the rate of crude oil biodegradation. BS are complex surfactant molecules, with different
structures, comprising of glycolipids (rhamnolipids and sophorolipids), lipopeptides, and fatty
acids. Their most common origin is marine bacterial isolates grown on contaminated areas. In
this project a complex microbial marine community was isolated from Elefsina Gulf sea-
water samples, through successive enrichments using crude oil as sole carbon source
(hydrocarbon degraders). Further isolation leads to biosurfactant producing consortia,
screened through MATH (Microbial Adherence to Hydrocarbons) test, and used for
biosurfactant production. Experiments took place at different temperatures with addition of
nutrients (nitrogen, phosphorous) and carbon sources (crude oil & molasses) in order to
optimize the process. Each type of biosurfactant is detected by Thin Layer Chromatography
(TLC) and purified by silica gel column chromatography. The isolated BS are characterized
by Fourier Transform Infra-Red spectroscopy (FT-IR) and Liquid Chromatography coupled
with Mass Spectroscopy (LC-MS). Biosurfactant production varies between 0.1-0.3 g/l
(inoculum). The optimal production conditions are observed at lower temperatures (20oC).
Carbon source replacement from sole crude oil to a mixture of crude oil with molasses
increases the bacterial growth, while biosurfactant production remains constant.



| 34

1 1 1 2 1 1,

1

2

-

-

Populus alba

-
–



| 35

Adhesion of the bacterial strain S3/K to substrates and significant increase of its
capacity to reduce Cr(VI) to Cr(III).

Sakoula D.1, Tika E.1, Pantzartzi C.1, Samaras P.2, Skouras Z.1, Yiangou M.1,

1Dept. Genetics, Dev.& Mol. Biol., Sch. Biol., Aristotle Univ. of Thessaloniki, Thessaloniki
2Dept. Food Techn., Technological Educational Institute of Thessaloniki, Thessaloniki

Cr(VI) is a major pollutant of the environment. The bacterial strain S3/K isolated from
activated sludge wastewater treatment plant grows to high concentrations of Cr(VI). Genetic,
molecular and biochemical analyses on S3/K revealed detoxification-resistance mechanisms
against Cr(VI). These mechanisms involve: (a) composition of a strong cell wall, (b)
production of Cr (VI) reducing enzymes (enzymatic activity in cell wall and membrane
extracts-detection of gene yieF), (c) production of transporter proteins (detection of gene
chrA), (d) protection against oxidative stress (detecting gene chrC) (e) DNA repair (detection
of gene recA) and (f) in iron homeostasis [(reduction of Cr(VI) only in the presence of Fe
(III)]. Increased tolerance of S3/K strain to Cr(VI) was achieved by immobilization into
columns containing (a) various filling materials, with sawdust of Populus alba exhibiting the
highest reduction efficiency (b) iron powder in a magnetic field. S3/K growth in the
sawdustcolumn resulted in gradual adjustment, increase of its tolerance levels from 125 up to
500 mg/l Cr(VI) as well as increase of its MIC from 500 to 3000 mg/l Cr(VI), while total
reduction of Cr(VI) was achieved in 72 hours. The observed increase was due to Cr(VI)
amount decrease by net lignin absorption [2600 mg/g lignin], while cellulose accelerates the
Cr(VI) reduction. Formation of S3/K biofilms in immobilized iron powder further increased
the rate of reduction up to 500 mg/l Cr(VI) in 144 hours. It is of particular interest to further
investigate S3/K potential use for managing and bioremediation of wastewater contaminated
with Cr(VI).

Keywords: HEXAVALENT CHROMIUM, BIODECONTAMINATION,
DETOXIFICATION
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Rapeseed meal valorization as a generic feedstock for 1,3-propanediol fermentation

Chatzifragkou A., Papanikolaou S., Koutinas A.

Department of Food Science and Technology, Agricultural University of Athens

Rapeseed meal (solid residue deriving from oil extraction) and crude glycerol represent the
main byproducts of biodiesel production process. Crude glycerol valorization can be realized
via the biotechnological route as carbon source in various bioprocesses, whereas rapeseed
meal possesses high composition in protein and minerals. The present study investigated the
feasibility of rapeseed and crude glycerol valorization as feedstocks for microbial
fermentations. The process followed involved the enzymatic hydrolysis of the available
proteins found in rapeseed meal, with the aid of proteolytic enzymes of the fungus Aspergillus
oryzae, during its growth on rapeseed substrate at solid state fermentation. Attention was paid
to the effect of temperature and duration of the hydrolysis on the proteolytic capability of the
fungus, based on the yield of nitrogen (FAN). The hydrolysis kinetics revealed that the
optimum hydrolysis temperature corresponded to 45 °C, while maximum nitrogen production
took place after 22 h. Furthermore, the derived hydrolysate, comprising both nutrient source
and fermentation liquid, was combined with crude glycerol for 1,3-propanediol production by
the strict anaerobic bacterial strain C. butyricum. Batch-bioreactor trials (1-L) were realized,
aiming to investigate the impact of hydrolysate composition in nitrogen upon bacterial growth
and 1,3-propanediol production. Indeed, the suitability of rapeseed hydrolysate as feedstock
for 1,3-propanediol fermentation was validated. Moreover, a fed-batch bioreactor trial was
performed in which maximum 1,3-propanediol production reached 46.5 g/L. Therefore, based
on the biorefinery concept, the present work underlines the potentiality of both rapeseed meal
and crude glycerol valorization for microbial fermentations, by adding value to those
byproducts.
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Group-I introns in the nuclear SSU gene of Verticillium dahliae: distribution, inter-
repeat variability and phylogenetic implications

Papaioannou I.A., Dimopoulou C.D., Typas M.A.

Department of Genetics & Biotechnology, Faculty of Biology, National and Kapodistrian
University of Athens, Panepistimiopolis 15701, Athens, Greece

Group-I introns mediate their own cleavage through a distinct splicing pathway. They are
found in bacteria/bacteriophages, organelle and nuclear rDNA of protists, fungi, plants and
early branching metazoans. Intron vertical inheritance, losses, and frequent lateral transfer
putatively account for their scattered distribution. A group-I intron has been identified in the
SSU gene of the phytopathogenic fungus V. longisporum. Here, we report the presence of a
highly similar group-I intron in V. dahliae. The intron was cloned and sequenced, its
secondary structure predicted in silico and compared to the one of V. longisporum. A
population of 110 isolates of V. dahliae and related species was PCR-screened with SSU-
and/or intron-specific primer pairs, and the majority of strains were found to possess one or
both of the intronic forms, while remarkable heterogeneity within the rDNA repeats was
demonstrated. This variability was investigated quantitatively by real-time qPCR analysis.
Intron cleavage from precursor ribosomal RNAs was confirmed by RT-PCR. Our results: a)
provide evidence for phylogenetic relations among Verticillium species; b) prove that the
rDNA is heterogeneous with regard to intron presence/absence, and c) imply that group-I
introns may remain undetected by conventional SSU PCR screenings, which possibly renders
any phylogenetic conclusions incomplete or even misleading.

This research has been co-financed by the European Union (European Social Fund – ESF)
and Greek national funds through the Operational Program "Education and Lifelong
Learning" of the National Strategic Reference Framework (NSRF) – Research Funding
Program: Heracleitus II. Investing in knowledge society through the European Social Fund
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Population analysis of the intergenic spacer region of the nuclear rDNA of Verticillium
dahliae: an excellent tool for VCG phylogenetic study and diagnostics

Papaioannou I.A., Dimopoulou C.D., Typas M.A.

Department of Genetics & Biotechnology, Faculty of Biology, National and Kapodistrian
University of Athens, Panepistimiopolis 15701, Athens, Greece

Verticillium dahliae is an important fungal wilt pathogen of numerous plants worldwide,
accounting for severe losses. Understanding genetic diversity of the fungus is essential for
effective management strategies. Vegetative compatibility group (VCG) analysis has been
traditionally used for examining fungal population structures. In this study, we performed an
in silico database analysis of the nuclear rDNA intergenic spacer region (IGS) and identified a
highly polymorphic subregion among V. dahliae isolates. This was largely due to different
copy numbers of short repetitive DNA stretches, several variable indels and single-nucleotide
polymorphisms. We designed PCR primers for the amplification of this IGS polymorphic
subregion from 60 V. dahliae strains of all VCGs. Amplicons were cloned, sequenced, and
used for phylogenetic analysis. Our results indicate that: a) IGS analysis is an excellent
method for the discrimination of V. dahliae from related species; b) V. dahliae VCG 1 is
genetically distinct from other VCGs; c) VCG subgroups 2A and 4B were clustered together
and distinctly from their “sister” subgroups 2B and 4A – which were also grouped together –,
proving VCGs 2 and 4 to be genetically heterogeneous, d) VCG 3 belongs to the “2A/4B”
clade, and e) VCG 6 isolates are heterogeneous; some are clustered with subgroup 4A.

This research has been co-financed by the European Union (European Social Fund – ESF)
and Greek national funds through the Operational Program "Education and Lifelong
Learning" of the National Strategic Reference Framework (NSRF) – Research Funding
Program: Heracleitus II. Investing in knowledge society through the European Social Fund
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Utilizing the FLAsH technology to study the translocation of Helicobacter pylori CagA
effector protein through the bacterial type IV secretion system

Papadakos K.1, Sougleri I.1, Hatziloukas E.2, Mentis A.1, Sgouras D1.

1Institut Pasteur Hellénique, Laboratory of Medical Microbiology, Athens,
2University of Ioannina,Department of Biological Applications and Technology, Ioannina

In the process of adhesion of Helicobacter pylori to epithelial cells, the bacterial effector
protein CagA, binds to phosphatidylserine residues on the cellular membrane and is
translocated via a Type IV secretion system. Once inside the cell, it is phosphorylated
hierarchically, by Src and Abl kinases, on repeating carboxyl-terminal EPIYA motifs and can
act as a eukaryotic protein kinase inhibitor, deregulating cellular polarity and epithelial
integrity, by interacting with molecules such as SHP-2, Grb2, Crk/Crk-L, Csk, Met, PAR1,
and ZO-1, but also conferring oncogenic potential by eliciting transcriptional activation of
SRE, SRF, NF-kB and NFAT. The aim of this study was to visualize translocation and
subsequent intracellular localization of CagA protein, following in vitro experimental H.
pylori infection of gastric epithelial cell lines. Based on the parental P12 reference strain we
generated through natural transformation and homologous gene recombination, isogenic H.
pylori mutant strains expressing CagA protein harboring variable numbers of terminal EPIYA
and phosphorylation-defective EPIFA motifs, tagged at the carboxyl-terminus with
tetracysteine residues. All mutants were validated in terms of growth rates, rates of adhesion
to gastric epithelial cells, expression and phosphorylation properties of chimeric CagA.
FLAsH compound in the range of 2-10 M did not affect survival of mutants and fluorescence
of CagA was increased proportionally to the concentration of FLAsH. Intracellular
localization of chimeric CagA protein was effectively observed by confocal microscopy and
this is the first report of a tetracysteine tagged bacterial effector protein through a type IV
secretion system.
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Microbial characteristics of fermented milk products made with microfiltered bovine
milk

Vitalioti K., Zoidou E. and Moschopoulou E.

Agricultural University of Athens, Department of Food Science & Technology, Athens

Microfiltered milk has very little microbial load and lacks somatic cells, compared to raw
milk. The aim of this study was to monitor the growth of yoghurt starter cultures in such milk.
Two types of products, traditional Greek yoghurt (GY) and fat free liquid yoghurt (LY) were
manufactured using bovine raw milk as control (marked as CGY and CLY respectively) and
bovine microfiltered milk (marked as MFGY and MFLY respectively). Three trials were
carried out and pH, microbial counts as well as sugar fermentation were determined for each
product at 1, 7 and 15 days of cold storage. Regarding pH decrease, it was similar between
CGY and MFGY as well as between CLY and MFLY throughout storage.The mean
thermophilic lactococci counts in CGY did not differ significantly (P>0.05) from those in
MFGY and ranged from 9.03 to 9.14 log10cfu/g throughout storage. The mean thermophilic
lactobacilli counts did not also differ and ranged from 7.77 to 8.15 log10cfu/g throughout
storage. In liquid yoghurt, mean thermophilic lactococci were found to range from 8.75 to
9.54 log10cfu/ml, while mean thermophilic lactobacilli from 6.70 to 7.57 log10cfu/ml,
without significant difference (P>0.05) between CLY and MFLY. No coliforms or yeasts and
moulds were found in any product throughout storage. Also, lactose fermentation and
furthermore glucose and galactose fermentation were not affected significantly (P>0.05) by
the type of milk in both products. Concluding, it seems that the use of microfiltered milk in
manufacturing fermented milk products does not affect the growth of yoghurt starter cultures
as they finally can reach the desired counts for such product
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Preservation of pears in water in the presence of Sinapis arvensis seeds: a Greek
Tradition

Papatsaroucha E.,1 Pavlidou S.,2 Hatzikamari M.,2 Lazaridou A.,3 Torriani S.,4 Gerasopoulos
D.,1 Litopoulou-Tzanetaki, E.2

1 Laboratory of Food Engineering and Processing, Faculty of Agriculture, Aristotle
University of Thessaloniki, 54124, Thessaloniki, Greece
2 Laboratory of Food Microbiology and Hygiene, Faculty of Agriculture, Aristotle University
of Thessaloniki, 54124, Thessaloniki, Greece
3 Laboratory of Food Chemistry and Biochemistry, Faculty of Agriculture, Aristotle
University of Thessaloniki, 54124, Thessaloniki, Greece
4 Department of Biotechnology, University of Verona, Verona, Strada le Grazie 15, 37134
Verona, Italy

In this research, the microbiological and physicochemical changes during preservation
ofpears in water in the presence of Sinapis arvensis seeds (PWS FL) according to the
traditional Greek home food manufacture were studied. Pears preserved in water served as
control (PW FL). The growth of lactic acid bacteria (LAB) coming from the pear surface was
enhanced in the presence of sinapis seeds, while Enterobacteriaceae and Gram-negative
bacteria declined coincidently with the lower (P<0.05) pH of the PWS FL. LAB
predominated over the other microbial groups in the fermentation liquids (FLs) of both
systems. All the 49 LAB isolates from one fermentation experiment were identified as
Leuconostoc mesenteroides subsp. cremoris by the SDS-PAGE of whole-cell proteins, while
RAPD-PCR fingerprinting and partial 16S rRNA sequence determination of selected isolates
did not discriminate them at the subspecies level. Fruit preserved in PWS FL had higher
titratable or volatile acidity, phenolic compounds or antioxidant capacity as well as lower pH
and firmness than the control fruit. All physicochemical parameters of the FLs increased
except of the pH which decreased. Coincidently with higher population of LAB in PWS FL
the levels of citric, lactic and acetic acid were higher than in control. Oxalic acid and related
unknown substances were found at higher levels in PWS FL than the control and may be the
agent(s) enhancing the growth of LAB and/or contributing partially to the decline of
Enterobacteriaceae. The organoleptic test showed that fruit preserved in PWS FL had better
overall acceptance than the control, and that it retained most of the positive traits.
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Phenotypic, technological and genotypic diversity of lactobacilli isolated from mature
graviera kritis, pdo cheese, made at two dairies.

Tsafrakidou P., Pavlidou S., Bozoudi D., Hatzikamari M. and Litopoulou – Tzanetaki E.

Laboratory of Food Microbiology and Hygiene, Faculty of Agriculture, Aristotle University
of Thessaloniki, 54124 Thessaloniki

A total of 54 lactobacilli, isolates from mature Graviera Kritis cheese made at two dairies,
were identified at species level by the SDS-PAGE of whole-cell proteins as Lb. brevis
(28/54), Lb. paracasei subsp. paracasei (18/54), Lb. curvatus (3/54) and Lb. casei (3/54),
while two remained unclassified. The species composition differed according to the dairy.
The Lb. brevis and Lb. paracasei subsp. paracasei strains were typed by RAPD-PCR analysis
as well as PFGE and the latter method has been proved the most powerful for strain typing.
Dispersion of the same strains in the two dairies was also noticed. In general, Lb. brevis
isolates were weaker acidifiers than the facultative heterofermentative. There was a
significant (P<0.05) variation between the strains in respect of their acidification and
proteolytic activity. In addition, the majority of the isolates (83.3%) exhibited lys
aminopeptidase activity bigger than either glu aminpeptidase or pro iminopeptidase.
Moreover, the strains were allocated into three different groups, according to the amount of
amino acids accumulating in milk after 6, 16, 24 h and 7 days. Selected strains seem to be
promising candidates as adjuncts.
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Selection of Sphingomonas & Cypriavidus endophytic isolates from the halophytic plant
Tamarix parviflora for bioaugmentation purposes

Syranidou E.1, Christofilopoulos S.1, Weyens N.2, Venieri D.1, Vangronsveld J.2 &
Kalogerakis N.1

1 Department of Environmental Engineering, Technical University of Crete, Chania, Greece
2 Centre for Environmental Sciences, Hasselt University, Diepenbeek, Belgium

Phytoremediation comprises the use of plants and their associated microorganisms to remove
or degrade contaminants. It is a promising technology for the remediation of both inorganic
and organic soil contaminants. There is an increasing interest in utilizing and exploiting
endophytic bacteria traits in order to enhance in situ phytoremediation of organic pollutants.
Within the framework of MINOTAURUS project, the Rhizodegradation Sequence Batch
Reactor (Rhizo SBR) Type A was designed. It was artificially polluted with Bisphenol A
(BPA, 2,2-bis-(4-hydroxyphenyl)-propane) which is an industrially important compound and
an endocrine disruptor, at initial concentrations of 1 and 10 g/L, after the plantation of the
halophytic plant Tamarix parviflora.
The objectives of this study were to assess the bacterial endophytic diversity, compare
Sphingomonas and Cypriavidus isolates’ contribution in BPA degradation and identify those
strains that are siderophore-producers. Cultivable endophytic bacteria were isolated from root,
stem and leaf and were genotypically characterized by 16S rRNA gene sequencing and BOX-
PCR genomic DNA fingerprinting. The isolates were further phenotypically characterized by
their BPA tolerance, heavy metal resistance and siderophore production.
The bacterial community associated with T. parviflora is strongly enriched with BPA tolerant
strains. All Sphingomonas strains showed more than 20% BPA degradation capacity in short-
time experiments while Cypriavidus strains showed different rates of BPA degradation when
they were cultured in different medium. These findings demonstrate that the indigenous
Sphingomonas endophytic isolates may be implemented in a phytoremediation-
bioaugmentation strategy.
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Surface motility in Pseudomonas biocontrol strains is required for efficient biological
containment of plant pathogenic fungi

Venieraki A.1, Papameletiou K.1, Dimou M.1, Vezyri E.1, Antoniou P.2 and Katinakis P1

1Laboratory of General and Agricultural Microbiology, Dept. of Agricultural Biotechnology,
2Laboratory of Plant Pathology, Dept. of Crop Science, Agricultural University of Athens
era Odos 75, Votanikos 11855, Athens, Greece

Native Pseudomonas spp. isolates were obtained from the tomato rhizosphere of solarized soil
in greenhouses and characterized for their potential to inhibit the growth of plant pathogenic
fungi. These strains exhibit antagonism towards the root-pathogenic microfungi at in vitro
experiments. A phylogenetic analysis based on 16S rRNA gene sequences confirmed that our
isolates with high biocontrol potential belonged to the genus Pseudomonas. Their swarming
motility seems to be responsible for their ability to efficiently contain root-pathogenic
microfungi and under these growth conditions the bacteria can lay siege to the fungi.
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Study of biofilm formation in wild type strains and mutant derivatives of the
ethanologenic bacterium Zymomonas mobilis

Tampakopoulou V., Damoulaki A. and Pappas K.M.

National and Kapodistrian University of Athens, Faculty of Biology, Department of Genetics
and Biotechnology, Panepistimiopolis, Ilissia, Athens 15701. E-mail: valtabak@gmail.com,
kmpappas@biol.uoa.gr

Biofilms are complex high-order structures of dense bacterial populations. They are elicited
by developmental changes of bacteria comprising them that involve cell-cell communication,
aggregation and differentiation. Bacterial cells within a biofilm exhibit profound
physiological changes compared to same cells in planktonic state, which owe to genome-wide
differences in gene expression. In the present study, we examined biofilm formation in
Zymomonas mobilis, a bacterium largely considered for bioethanol production. Interest in the
particular trait was instigated by previous findings relating flocculent Z. mobilis cultures with
increased ethanol production, as also biofilm-forming Z. mobilis with enhanced tolerance to
toxic antimicrobial compounds. In this work, we studied the inherent or MNNG-induced
ability of industrial Z. mobilis strains CP4 and ZM4 to exhibit altered secretory behavior and,
accordingly, biofilm formation. To this end, phenotypes deviant in cell precipitation,
aggregation or floc-formation were selected in multi-well screenings and allowed to develop
biofilms. The latter were visualized by phase-contrast microscopy. For specific phenotypes,
an immediate relation between macroscopic appearance and increased biofilm formation was
apparent, which hints towards the usefulness of this approach towards high-throughput
examination of large numbers of colonies. It is notable that Z. mobilis ZM4 appeared far more
prone to yielding secretory derivatives than kin strain CP4. To investigate this difference, an
in silico analysis was performed on the chromosomal and plasmid genomes of ZM4 and CP4
in order to identify genes unique for either strain, as also to trace genes generally associated
with flocculation, aggregation or biofilm formation.
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WILDWINE: Multi-strain indigenous Yeast and Bacterial starters for ‘Wild-ferment’
Wine production (FP7-SME-2012 project)

Tassou C.C., Nisiotou A., Chorianopoulos N.

Hellenic Agricultural Organisation “DEMETER”, Institute of Technology of Agricultural
Products & Wine, Sof. Venizelou 1, Lycovrissi, 141 23, Attiki

Aforetime, wines were produced by the resident grape/winery microbiota. Currently
commercial Saccharomyces cerevisiae and Oenococcus oeni starter cultures are widely used
to ensure a manageable process. Despite advantages, this may lead to sensory resemblance of
wines from diverse origins, whereas exotic starters may fail to take over fermentation.
Nowadays, the competitive nature of global wine market urges for the production of premium
wines with regional character. Consumers also call for allergen-free wines made according to
natural and organic procedures. To this end, the use of indigenous S. cerevisiae or non-
Saccharomyces (wild) yeasts is a tool to create wine complexity and authenticity, while
selected lactic acid bacteria (LAB) may effectively control malolactic fermentation and
thereby eliminate biogenic amines (BA). The innovative scope of this project is to combine
native S. cerevisiae with wild species and native O. oeni with other LAB in the development
of peculiar yeast and bacterial blend starters, respectively. These formulations will be
carefully designed to fulfill all the essential and desirable winemaking properties to serve as
starters in induced wild fermentations for the production of specialty organic or conventional
wines. For this purpose, the biodiversity of key EU viticultural areas will be thoroughly
screened to identify strains of enological importance as per their phenotypic characters and
genetic traits. Their eligibility will be validated in plant-scale fermentations and wines will be
evaluated by sensory analysis and consumer acceptance testing. Outcomes will enable (a)
‘wild ferment’ technology in winemaking, (b) production of innovative, safe terroir wines and
(c) meeting rules on organic wine production and BA content. By these means, the project
will assist the SME-AGs from leading wine producing EU countries (France, Greece, Italy,
Spain) to enhance marketing abilities towards a more competitive and sustainable wine
industry. The project is funded by the EU (FP7/2007-2013), under grant agreement n°
315065-WILDWINE.
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PROBIOLIVES: Table olive fermentation with selected strains of probiotic lactic acid
bacteria. Towards a new functional food (FP7-SME-2008- 2 project)

Tassou C.C.1, Panagou E.2, sakalidou E.3, Nychas G.J.2

1Hellenic Agricultural Organisation “DEMETER”, Institute of Technology of Agricultural
Products, Sof. Venizelou 1, Lycovrissi, 141 23, Attiki
2Agricultural University of Athens, Food Science & Technology Department, Laboratory of
Food Microbiology & Biotechnology, Iera Odos 75, Votanikos, 11855, Athens
3Agricultural University of Athens, Food Science & Technology Department, Laboratory of
Dairy Science, Iera Odos 75, Votanikos, 11855, Athens

The concept of this project is to provide to the SME Associations and their members SMEs
with tools to increase their technological level, competitiveness and profits by the production
of olives, fermented with probiotic bacteria, preferably isolated among the lactic acid bacteria
(LAB) colonizing the olives. The goal is the production of a functional product, containing
probiotic bacteria in adequate amounts to improve consumer’s health, without altering the
quality characteristics of fermented olives. The project’s objectives included: isolation and
characterization of probiotic lactic acid bacteria from the autochthonous olive microbiota,
application of the selected probiotic lactic acid bacteria as starter cultures in small-scale
controlled fermentations, evaluation of shelf life of the probiotic olives under different storage
conditions, modelling the fermentation kinetics and survival during storage of the probiotic
lactic acid bacteria, risk assessment and consumer acceptance studies, application of the
selected probiotic bacteria as starter cultures in medium or large-scale controlled
fermentations by the participating companies. Different strains of LAB have been isolated in
each participating country (Greece, Italy, Spain, Portugal, Tunisia) and a number of them
selected according to their probiotic properties as assessed with in vitro tests. These
PROBIOTIC strains have been used as starters in olive fermentations. The fermentations have
been monitored successfully with microbiological and physicochemical analyses performed at
regular intervals and PFGE tests showed a high viability of the strains at the end of the
fermentation. The project is funded by the EU (FP7/2007-2013), under grant agreement n°
243471-PROBIOLIVES.
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Biological activity of aromatic plants aqueous extracts against plant pathogenic and
entomopathogenic fungi

Skotti E.a, Anastasaki .a, Koundouri S.D.b, Bouchagier P.c, Tsitsigiannis D.I.b, Tarantilis
P.A.a,*, Polissiou M.a

aLaboratory of Chemistry, Department of Science, Agricultural University of Athens, Iera
Odos 75, 11855 Athens, Greece
bLaboratory of Phytopathology, Department of Crop Science, Agricultural University of
Athens, Iera Odos 75, 11855 Athens, Greece
cDepartment of Organic Farming and Food Science, Technological Educational Institution of
Ionian Islands, Terma Leoforou Vergoti, 28100 Argostoli, Greece

Abstract
The aim of this work was to evaluate the biological activity of five Lamiaceae species
(Melissa officinalis, Hyssopus officinalis, Origanum dictamnus, Origanum vulgare, Salvia
officinalis) and Crocus sativus aqueous extracts against three plant pathogenic fungi
(Fusarium oxysporum, Alternaria alternata and Aspergillus flavus) and an entomopathogenic
fungal species (Beauveria bassiana) used as a biological insecticide in organic farming. All
plant extracts (Lamiaceae: 10g/100ml, Crocus sativus: 0.1g/100ml) were active against all
fungal species contributing to enhancement or inhibition of conidia production and mycelium
radial growth. In Fusarium oxysporum, more active was the Origanum vulgare extract as
conidia germination was enhanced almost four times more compared to control. Salvia
officinalis extract showed similar activity to Alternaria alternata, and Origanum dictamnus to
Beauveria bassiana and Aspergillus flavus. The biological activity of Lamiaceae and Crocus
sativus aqueous extracts, at the concentrations tested, against the above fungal species may be
due to the water soluble substances, which among other compounds containing sugars.
Correlation was not found between either antioxidant and biological activity or total phenolic
compounds and antioxidant activity. To date the essential oil biological activity of several
Lamiaceae species has been mainly evaluated, and was almost always found as antifungal.
Thus, further investigation is needed on the synergism of water soluble substances and
essential oil of plant species examined, as well as on the influence of the observed biological
activity in gene signaling pathways that regulate hyphal growth and sporulation of the
examined fungal species at the molecular level.

Keywords: Plant pathogenic fungi, biological activity, aqueous extracts
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type III secretion system, Bradyrhizobium japonicum, Saccharomyces cerevisiae,
Exploring the molecular phenotypic spectrum of rhizobial type III effectors in yeast

Fotiadis C. and Tampakaki .*

Agricultural University of Athens, Department of Agricultural Biotechnology, Lab. of General
& Agricultural Microbiology, Iera Odos 75, 118 55, Athens * tampakaki@aua.gr

Bradyrhizobium japonicum USDA110 is a Gram-negative soil bacterium capable of fixing
atmospheric nitrogen in symbiosis with specific leguminous plants (e.g. Glycine max).
Although the genetic basis of nodulation has been extensively studied, recent findings
indicate that the type III secretion system (T3SS) plays a role in symbiosis. Similarly to
Gram-negative pathogenic bacteria, the T3SSs in symbiotic bacteria translocate into host cells
a suite of effector proteins (T3SEs) that manipulate eukaryotic cellular processes.
Identification of these translocated proteins and their targets are essential to understanding
symbiosis. Previous studies have shown that many T3Es from plant and animal pathogens
inhibits yeast growth because these proteins often target fundamental cellular processes that
are conserved among all eukaryotes. Thus, the yeast, Saccharomyces cerevisiae, has been
established as a tool to investigate bacterial T3Es.
In the present study, we overexpressed 21 putative T3S effectors from Bradyrhizobium
japonicum in yeast. Our previous studies had shown that two out of 21 T3S effectors tested
caused yeast growth inhibition under normal growth conditions. To discover new clues to the
functions of the rest, we performed the yeast functional assay in the presence of four well
characterized yeast stressors: salt, nocodazole, sorbitol, caffeine and tunicamycin. The growth
of yeast under stress conditions increases yeast sensitivity to effectors and aids in the
identification of effectors which target a pathway that is conserved but is not normally rate-
limiting for yeast growth. The growth patterns of yeast expressing the bacterial proteins to
individual stressors are presented and insights are provided into cellular processes targeted by
the proteins.
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Certain Lactobacillus strains degrade wheat flour gliadins and ameliorate enteropathy
induced by gluten in a mouse animal model

Gerakopoulos V.1,Kotzamanidis C..1,Touraki M.1,Litopoulou-Tzanetakis E.2, Yiangou M.1

1Dept. Genet.,Dev. & Mol. Biol., Sch. Biol., Aristotle Univ. Thes/niki
2Lab. Of Microbiology & Food Hygiene, Sch. Agric., Aristotle Univ. Thes/niki

Celiac disease (CD), is an autoimmune disease characterized by small bowel inflammatory
disorder in genetically predisposed individuals. The inflammation is induced by gliadins
(family of gluten), found in cereals. CD pathogenesis implicates the Th1 immune response, as
well as autoantibodies against gliadin and tissue transglutaminase. So far, there is no specific
therapeutic protocol for CD. We recently developed the first experimental animal model of
CD in mice. The nutrition of mice with a gluten-free diet (G-) following their return in
glutencontaining diet, leads to villous atrophy, increased title of anti-gliadin and
antitransglutaminase auto-antibodies in serum and increased cytokine and IgA production in
the intestine : all those are clinical manifestations of CD. The potential probiotic
immunomodulatory strain KK1 of Saccharomyces boulardii degrades the fragment of wheat
gliadin and ameliorates the symptoms of enteropathy. We examined whether the treatment of
G+ mice with potential probiotic Lactobacillus strains can ameliorate the
clinicalmanifestaqtions of enteropathy. Western blotting and High Performance Liquid
Chromatography (HPLC) analysis revealed that strains DC423, 2035 and DC411 degradedthe

and fragments of gliadin, whereas strain DC421 degraded only the fragment. Treatment
of G- mice with strains DC421 and 2035 had resulted in a decrease in the production of TNF
in the intestine, whereas treatment of G+ mice with strains DC411, DC421, DC423 and 2035
resulted in the amelioration of CD histopathology. Furthermore,mice treated with the above
strains demonstrated immunomodulatory activity concerning thecytokine (TNF , IFN , IL-10
and IL-15) and IgA production in the intestine.

: Nutrition, Probiotics, Celiac Disease, Gliadins
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Graviera Kritis and Graviera Naxou: differences on microbiological and
physicochemical characteristics

Bozoudi D.,1 Pavlidou S.,1 Torriani S.,2 Litopoulou-Tzanetaki E.1

1 Laboratory of Food Microbiology and Hygiene, Faculty of Agriculture, Aristotle University
of Thessaloniki, 54124, Thessaloniki
2 Department of Biotechnology, University of Verona, Verona, Strada le Grazie 15, 37134
Verona

The purpose of the present investigation was to study the microbiological and
physicochemical characteristics in three traditional (from raw milk) manufactures of Graviera
cheese made in each Naxos and Kriti, respectively, in order to differentiate the two types of
cheese. The numbers of Enterobacteriaceae, coliforms, staphylococci and lactococci present
in fresh cheeses were reduced in mature, except for yeasts in cheese of Kriti. Lactic acid
bacteria (LAB) predominated in mature cheeses and Enterobacteriaceae and coliforms were
measured at low levels. Totally, 105 LAB isolates were obtained from fresh cheeses and were
then identified by the SDS-PAGE of whole-cell proteins. In Graviera Naxou enterococci and
obligately heterofermentative lactobacilli predominated, while in Kriti’s cheese lactococci
predominated and leuconostocs constituted a significant part. The profile of microflora by
PCR-DGGE suggested differences in the cheeses of the two areas as well as between fresh
and mature cheeses. The profiles of LAB were similar but not their populations. LAB isolates
from Naxos’s cheese were weaker acidifiers than Kritis, exhibited higher proteolytic activity,
but they were less antagonistic against undesirable bacteria than Kriti’s. Graviera Kritis had a
lower mean pH. In addition, degradation of both -CN and s-CN and aminoacid
accumulation in the cheese were stronger in Graviera Kritis.
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Impact of analgesic drugs on the growth of freshwater and marine bacterioplankton

Matsingo H.S.1, Xristofi A.2, Soutziou Ch.1, Kormas K. Ar.2, Karayanni H.1

1 Dept of Biological Applications & Technology, University of Ioannina ,45 110 Ioannina,
Greece
2 Dept of Ichthyology & Aquatic Environment, Faculty of Agricultural Sciences, University of
Thessaly, 383 34 . Ionia Volos, Greece

In this study, we examined the growth of natural populations of aquatic heterotrophic bacteria
in the presence of two widely used analgesic drugs, acetaminophen and acetylsalicylic acid.
For this, microcosm experiments using water samples from Lake Pamvotis (Ioannina, GR)
and Pagasitikos Gulf (Volos, GR) were performed and bacterial growth was studied by
epifluorescence microscopy and/or photometry. We found that acetaminophen enhances
freshwater bacterioplankton growth but inhibits the growth of marine bacteria. In addition,
bacterial respiration experiments in Lake Pamvotis microcosms showed an increase in
respiration rates in the presence of acetaminophen compared to the control (without
pharmaceuticals). On the contrary, acetylsalicylic acid enhances the growth of marine
populations and inhibits the growth of freshwater bacteria. A lag phase was observed in the
presence of acetylasalicylic acid for both freshwater and marine populations. Growth rates of
marine bacteria were 0,07h-1 in the control, 0,10h-1 in the presence of acetylsalicylic acid
and 0,06h-1 in the presence of acetaminophen. Growth rates in lake water were 0,09h-1,
0,07h-1 and 0,17h-1 respectively. For marine bacteria, maximum abundance was measured in
‘control’ and ‘acetylsalicylic acid’ microcosms, while for freshwater bacteria in ‘control’ and
‘acetaminophen’. n both environments, maxima were of the order of 106cells/ml. Our results
showed a different response of freshwater and marine bacterioplankton in the presence of
different pharmaceuticals in the environment.

Keywords: Bacterioplankton, Bacterial Growth, Pharmaceuticals
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The discovery of Macedovicin produced by Streptococcus macedonicus ACA-DC 198
points towards the existence of a novel subgroup of lantibiotics within the lacticn 481
group

Georgalaki M.1, Papadimitriou K.1, Anastasiou R.1, Pot B.2,3,4,5, Van Driessche G.6, Devreese
B.6 and Tsakalidou E.1

1Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Dairy Research, Athens, Greece
2Institut Pasteur de Lille, Center for Infection and Immunity of Lille (CIIL), Lille, France
3Inserm U1019, Lille, France
4CNRS UMR8204, Lille, France
5Universite Lille de Nord France, Lille, France
6Ghent University, Laboratory for Protein Biochemistry and Biomolecular Engineering,
Ghent, Belgium

Streptococcus macedonicus ACA-DC 198 was found to produce a second lantibiotic named
macedovicin in addition to macedocin. Macedovicin was purified to homogeneity and mass
spectrometric analysis identified a peptide of 3.4 kDa. Partial N-terminal sequence analysis
and tandem mass spectrometry revealed that macedovicin was identical to bovicin HJ50 and
thermophilin 1277 produced by Streptococcus bovis and Streptococcus thermophilus,
respectively. Macedovicin inhibits a broad spectrum of lactic acid bacteria, several food
spoilage species (e.g. Clostridium spp.) and oral streptococci. We determined the complete
biosynthetic gene cluster of macedovicin. Even though the gene clusters of macedovicin,
thermophilin 1277 and bovicin HJ50 were almost identical at the nucleotide level, there were
important differences in their predicted genes and proteins. Bovicin HJ50-like lantibiotics
were also found to be encoded by Streptococcus suis strains SC84 and D12, Enterococcus
columbae PLCH2, Clostridium perfringens JGS1721 and several Bacillus strains. All these
lantibiotics contained a number of conserved amino acids that may be important for their
biosynthesis and activity, including characteristic Thr and Cys residues necessary for the
generation of two thioether bridges (Thr8 and Cys13, Thr10 and Cys32) and a disulfide bond
(Cys21 and Cys29). Our findings support that the mature peptide has a linear N-terminus and
a globular C-terminus, similar to that of the lacticin 481 type of lantibiotics. However, the
additional disulfide bond is unique for the macedovicin and its related peptides, forming a
separate subgroup within the lacticin 481 group. Furthermore, phylogenetic analysis
supported the dispersion of the macedovicin-like molecules by horizontal gene transfer.
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Comparative analysis of pSMA198 found in Streptococcus macedonicus ACA-DC 198,
the first streptococcal plasmid of the pCI305/pWV02 family of theta-replicating
replicons

Plakas T.1,2, Anastasiou R.1, Georgalaki M.1, Asteri I.A.1, Ferreira S.3, Supply P.3,4,
Papandreou N.C.2, Pot B.4, Tsakalidou E.1 and Papadimitriou K.1

1Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Dairy Research, Athens, Greece
2University of Athens, Faculty of Biology, Department of Cell Biology and Biophysics,Athens,
Greece
3Genoscreen, Genomic Platform and R&D, Campus de l'Institut Pasteur, Lille, France,
4Institut Pasteur de Lille, Center for Infection and Immunity of Lille (CIIL), Lille, France

Here we analyze pSMA198, the first plasmid isolated from Streptococcus macedonicus
ACADC 198, and we attempt to clarify the route of its original acquisition. Based on the
similarity profiles of the plasmid’s replication initiation protein (Rep) and its origin of
replication (ori), pSMA198 was found to be a novel member of the pCI305/pWV02 family of
theta-replicating plasmids. The pCI305/pWV02 family consists of plasmids of narrow host
range that are mainly found in lactococcal species. Comparative analysis of the pSMA198
revealed a high degree of similarity with plasmids pSK11b, pVF22 and pIL5 over its
replication backbone, its mobilization backbone and most of its length, respectively. All these
three plasmids have been isolated from Lactococcus lactis strains deriving from milk or its
products supporting that S. macedonicus acquired pSMA198 from the latter species and that
this acquisition took place in the dairy environment. Both pSMA198 and the chromosome of
S. macedonicus exhibit a high degree of pseudogenes, indicating that they must have evolved
under the same gene decay processes. Furthermore, we were able to determine chromosomal
regions that may have originated from pSMA198, also supporting a long co-existence of the
two replicons. In addition, pSMA198 is carried by S. macedonicus strains segregated in five
different genotypes by pulsed-field gel electrophoresis (PFGE), showing that pSMA198’s
acquisition is not a recent event. We propose that our overall analysis of pSMA198 points
towards the habituation of S. macedonicus ACA-DC 198 to the dairy environment.
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Complete genome sequence of the dairy isolate Streptococcus macedonicus ACA-DC 198

Papadimitriou K.1, Papandreou N.C.2, Ferreira S.3, Supply P.3,4, Pot B.4 and Tsakalidou E.1

1Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Dairy Research, Athens, Greece
2University of Athens, Faculty of Biology, Department of Cell Biology and Biophysics,
Athens, Greece
3Genoscreen, Genomic Platform and R&D, Campus de l'Institut Pasteur, Lille, France,
4Institut Pasteur de Lille, Center for Infection and Immunity of Lille (CIIL), Lille, France

Within the Streptococcus genus, only Streptococcus thermophilus is considered to be
nonpathogenic due to its adaptation to the milk environment. Streptococcus macedonicus is
also an intriguing streptococcal species since its most frequent source of isolation to date is
fermented foods, mainly of dairy origin. Sequencing of S. macedonicus ACA-DC 198
genome was performed using a combination of 454 GS-FLX pyrosequencing and HiSeq2000
Illumina sequencing. The hybrid assembly between 454 and HiSeq2000 data (>200x
coverage) resulted in one continuous genomic scaffold of 2,130,034 bp and a plasmid of
2,728 bp. The genome assembly was validated against a NheI optical map of the S.
macedonicus genome. Sequences were annotated with the BaSys and the RAST pipelines and
manually curated using Kodon. Final corrections were made based on the quality assessment
of the annotation using GenePRIMP. We found 2,192 protein-coding genes on the
chromosome, 192 of which were identified as potential pseudogenes, indicating an ongoing
genome decay process. This hypothesis is also supported by the approximately 220 kbsmaller
genome size of S. macedonicus compared to the S. gallolyticus genomes, despite the high
level of gene synteny between the two species. Such a reductive evolutionary process is
common for lactic acid bacteria domesticated to the food environment, which in the case of S.
thermophilus was also accompanied by the loss of pathogenicity traits. With our in silico
analysis we attempt to investigate whether S. macedonicus shows traits that would support its
adaptation to the dairy environment at the genomic level.



| 76

Streptococcus macedonicus ACA-DC 198
Streptococcus bovis/Streptococcus equinus

.1, 1 1, Ferreira S.2, Supply P.2,3,
4, Pot B.3 1

1

2Genoscreen, Genomic Platform and R&D, Campus de l'Institut Pasteur, Lille, France,
3Institut Pasteur de Lille, Center for Infection and Immunity of Lille (CIIL), Lille, France
4

Streptococcus thermophilus
Streptococcus bovis/Streptococcus

equinus Streptococcus macedonicus,

S.macedonicus Streptococcus gallolyticus
Streptococcus pasteurianus S. bovis

S. macedonicus

Streptococcus infantarius

S. gallolyticus S. macedonicus

S. macedonicus
S. gallolyticus.

pil1, pil2, pil3 S. gallolyticus
S. macedonicus pil3

S. macedonicus

S. macedonicus
S. macedonicus

Streptococcus macedonicus



| 77

Comparative genomics of Streptococcus macedonicus ACA-DC 198 against related
species within the Streptococcus bovis/Streptococcus equinus complex

Papadimitriou K.1, Anastasiou R.1, Georgalaki M.1, Ferreira S.3, Supply P.3,4, Papandreou
N.C.2, Pot B.4 and Tsakalidou E.1

1Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Dairy Research, Athens, Greece
2University of Athens, Faculty of Biology, Department of Cell Biology and Biophysics,
Athens, Greece
3Genoscreen, Genomic Platform and R&D, Campus de l'Institut Pasteur, Lille, France,
4Institut Pasteur de Lille, Center for Infection and Immunity of Lille (CIIL), Lille, France

Apart from Streptococcus thermophilus other streptococci that can be found growing in milk
belong to the Streptococcus bovis/Streptococcus equinus complex (SBSEC). Interestingly,
Streptococcus macedonicus, which is a member of SBSEC, has been suggested to be adapted
to milk and to be nonpathogenic. However, the species is phylogenetically related to
Streptococcus gallolyticus and Streptococcus pasteurianus (formerly known as S. bovis
biotypes I and II.2, respectively), which in turn are considered pathogenic, since they have
been implicated in endocarditis and colon cancer in humans. Comparative analysis of the S.
macedonicus genome with the complete genomes of its related streptococci (including that of
S. infantarius, which is also a dairy isolate) indicated that a significant portion of the genomic
organization has been conserved overall. Following a gene presence/absence strategy, we
determined that S. macedonicus shows a reduced capacity to reside in the gastrointestinal tract
of ruminants when compared to S. gallolyticus since it misses important genes for
metabolizing complex carbohydrates of plant origin and for detoxifying this environment. S.
macedonicus also lacks several pathogenicity traits found in S. gallolyticus. For example from
the three pilus gene clusters (pil1, pil2, pil3), which may mediate the binding of S.gallolyticus
to the extracellular matrix, S. macedonicus carries only one (i.e. the pil3). Gene gain events
are also evident in the S. macedonicus genome sometimes originating from dairy bacteria, like
the acquisition of the lactococcal plasmid pSMA198. Functional analysis of the S.
macedonicus genome is necessary to further assess its pathogenic and technological potential.
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Probiotic lactic acid bacteria as starters in olive fermentation and their survival during
storage

Argyri A., Lyra E., Nisiotou A., Pramateftaki P., Tassou C.

Hellenic Agricultural Organisation “DEMETER”, Institute of Technology of Agricultural
Products & Wine, Sof. Venizelou 1, Lycovrissi, 141 23, Attiki

The purpose of this study was to evaluate the performance of lactic acid bacteria (LAB) with
probiotic potential as starters in green olive fermentation. Three (3) LAB strains, namely
Lactobacillus pentosus E97, Lb. plantarum E10 and Lb. paracasei subsp. paracasei E93,
isolated from olives and characterised in vitro as potential probiotics, along with the known
probiotic strain Lb. casei Shirota were employed in the fermentations. Green table olives cv.
Halkidiki were harvested, washed, debittered according to the Spanish style fermentation
process, immersed in brines (10% (w/v) and inoculated or not with the aforementioned LAB
strains. Microbiological (lactic acid bacteria-LAB, yeasts/ moulds, Enterobacteriaceae),
physicochemical (pH, acidity, salt content, organic acid concentration) and sensory analyses
were conducted throughout the fermentation process. After the end of the fermentation
process the olives were ground to olive paste and stored at 20°C for 50 days. The survival and
the variability of the LAB strains were assessed by Pulsed Field Gel Electrophoresis (PFGE).
The initial population of the inoculated strains of lactic acid bacteria was 5.7-5.8 log cfu/g in
olive fruits. For control samples (spontaneous fermentation) the initial population of LAB was
below or at the detection limit of the method. At the end of the fermentation the LAB
population was >6 log cycles in olive flesh in all cases. During the storage of olive paste the
LAB increased approximately 2 log cycles in all cases, exceeding the 8 log cfu/g. The PFGE
results showed that during and at the end of the fermentation, the inoculated strains that could
dominate better over the native microbiota were the strains Lb. pentosus E97 and Lb.
paracasei subsp. paracasei E93. These strains showed also better survival in the consequent
storage of fermented olives as olive paste product.

This study was funded by the EU project PROBIOLIVES (FP7-SME-2008-2-243471).
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Biodeterioration and in situ protection of wooden shipwrecks in the Mediterranean
marine ecosystem: The MERMAID project

Pournou A.

Department of Conservation of Antiquities and Works of Art, T.E.I. of Athens, Ag.
Spyridonos,Aegaleo, 12210 Athens

Biodeterioration of wood in the marine environment may occur within both pelagic and
benthic zone. Wood pathogens in the water column of the Mediterranean Sea belong mainly
to arthropods and molluscs which are capable for the total breakdown of wood in a relatively
short period of time. In contrast, under more disoxic conditions such as in sediments, wood is
primarily degraded by fungi and bacteria; however this decay progresses with a slower rate
and to a lesser extent.
Buried wooden shipwrecks are often exposed due to sediment movement which is commonly
caused by human interventions and occasionally by natural hydrodynamic phenomena. Wood
above the sediment becomes instantly a vulnerable substrate and if it doesn't return to its
predisturbance burial conditions that preserved it up to the present, it can be lost completely.
The MERMAID project study two innovative methods for the in situ protection of wooden
shipwrecks exposed in high biodeterioration risk environments, such as the Eastern
Mediterranean. The first method involves low energy marine areas and examines the efficacy
of geotextiles to act as physical barriers against wood borer's colonization and as a sediment
entrapment substrate. The second one regards high energy areas and investigates the
development of an encasement system that will create a stable anaerobic micro environment
ensuring its long term preservation. Methods will be applied on two wooden shipwrecks
found in Zakynthos and Rhodes islands which are dated to the 16th and 13th century
respectively.

This project is implemented under the program THALES, by the T.E.I. of Athens, Dept. of
“Conservation of Antiquities and Works of Art”, in collaboration with HCMR Institutes of
“Oceanography” and “Marine Biology, Biotechnology and Aquaculture” and the “History,
Archaeology and Cultural Resources Management” Dept. of the University of Peloponnese,
and is co-funded by Greek national resources and the European Union.
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Microbial community structure in the acidogenic reactor of a two-stage anaerobic
digestion system, treating cheese-whey wastewater

Ntougias S., Soultani D. and Melidis P.

Laboratory of Wastewater Management & Treatment Technologies, Department of
Environmental Engineering, Democritus University of Thrace, Vas. Sofias 12, 67100 Xanthi,
Greece (e-mail: sntougia@env.duth.gr)

The optimization of acidogenesis during anaerobic treatment of dairy wastewaters can
increase organic load removal efficiency and energy recovery. Both culture-dependent and
independent techniques were applied to identify the microbial community structure and the
lactic acid population in the acidogenic reactor of a two-stage anaerobic digestion system,
treating cheese-whey wastewater. A total of 45 strains were isolated using MRS as the growth
medium. All the above strains belonged to Lactobacillus Bif dobacteria spp., apart from 5
yeast strains which were phylogenetically related to Kazachstania unispora and Dekkera
anomala. The majority of bacterial strains isolated were associated with Lactobacillus
hilgardii. Yeast strains could ferment glucose (to ethanol), but not lactose, although
Lactobacillus hilgardii strains could ferment both glucose and lactose (to lactate and ethanol).
Based on 16S rRNA gene-library construction and FISH (Fluorescein In situ Hybridization)
analysis, the dominant microorganism in the mixed liquor of the acidogenic reactor was
Selenomonas laticifex (Veillonellaceae, Selenomonadales, Negativicutes, Firmicutes), which
follows a special fermentative metabolism since lactate, acetate and propionate are the
fermentation-end products. Selenomonas spp., followed by heterofermentative Lactobacillus
spp., Bifidobacterium spp. and alcoholic yeasts constituted the main microbiota in the
acidogenic reactor, a microbial community structure which can explain the high lactic acid
concentration determined during acidogenesis. A novel Bifidobacterium sp. was identified,
showing similarity in 16S rRNA gene less than 97% with Bifidobacterium minimum,
indicating thus that diary wastewaters are sources of novel probiotics.

Keywords: Selenomonas laticifex, Lactobacillus, Bif dobacteria
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Detection of bacterial antimicrobial compounds from faecal microbiota of healthy
neonates

Tsapatou A.1, Mitsou E.K.2, Kotsou M.G.2, Pramateftaki P.3, Kyriacou A.2

1National and Kapodistrian University of Athens, Faculty of Biology, Department of Botany,
Postgraduate Study Programme (PSP) ‘Microbial Biotechnology’, Athens
2Harokopio University, Department of Nutrition and Dietetics, Athens
3Wine Institute of Athens, National Agricultural Research Foundation (N.A.G.RE.F.),
Lykovrissi

The intestinal tract is a complex ecosystem, that harbors both beneficial (e.g. lactobacilli,
bifidobacteria) and harmful bacteria. Recently, there is an increasing interest for the study of
antimicrobial peptides produced by lactic acid bacteria, due to their potential use as food
additives for safety reasons. The present study aimed to investigate the production of
antimicrobial compounds, particularly bacteriocins, from bacterial strains isolated from the
faecal microbiota of healthy, full-term neonates. A total of 50 Lactobacillus spp. strains and
22 Bifidobacterium spp. strains were tested for the production of antimicrobial compounds by
the “agar spot test” and the “agar well diffusion assay” against 12 Gram – positive indicator
strains: Enterococcus faecalis ATCC 51299, Enterococcus hirae UP 5855, Staphylococcus
aureus subsp. aureus ATCC 6538, Staphylococcus aureus subsp. aureus ATCC 25923,
Listeria monocytogenes DSM 12464, Lactobacillus delbrueckii subsp. bulgaricus DSMZ
20081, Lactobacillus casei DSMZ 20011, Lactobacillus rhamnosus WAV, Bifidobacterium
bifidum DSM 20456, Bifidobacterium animalis subsp. lactis DSMZ 10140, Clostridium
perfingens and Clostridium difficile ATCC 9689. Only one isolate, identified as Lactobacillus
gasseri by 16S rDNA sequence amplification, exhibited antimicrobial activity against
Lactobacillus delbrueckii DSMZ 20081 by both assays. Effects of hydrolytic enzymes
(protease, a-amylase, lipase), catalase, pH (2-10), temperature (-80 C,-20 C, 4 C, 60 C, 80 C,
100 C ,121 C) and reagents (Tween® 20, Tween® 80, Triton X-100, SDS, EDTA ,NaCl) on
antibacterial activity were examined. Bacteriocin from Lactobacillus gasseri had a narrow
spectrum of activity and was extremely stable at pH and temperature ranges

Keywords: bacteriocins, faecal microbiota, antimicrobial activity
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Revealing bacterial diversity in a continuous-flow EBPR system

Kapagiannidis A., Navrozidou E., Pavlineri N. and Ntougias S.

Laboratory of Wastewater Management & Treatment Technologies, Department of
Environmental Engineering, Democritus University of Thrace, Vas. Sofias 12, 67100 Xanthi,
Greece (e-mail: sntougia@env.duth.gr)

Enhanced Biological Phosphate Removal (EBPR) is a well established biological method for
efficient removal of phosphate in wastewater treatment plants. Although the basic outlines of
the bacterial metabolism related to EBPR have been already described in several studies, the
investigation of the microbial diversity and population dynamics in continuous-flow EBPR
systems still stands in the centre of scientific research. In this study, an anaerobic-aerobic lab-
scale plant has been operated for efficient phosphorus removal from synthetic wastewater.
After 70 days of operation, at a mean hydraulic residence time of 8 h, biomass was enriched
with Phosphate Accumulating Organisms (PAOs), as confirmed by fluorescence in situ
hybridization (FISH) on biomass samples. The specific phosphorus uptake rate reached 6 – 7
mg PO4-3- g-1 VSS h-1 for a corresponding P/O ratio equal to 1.1-1.2, at the expense of 300
mg/L COD as acetate contained in the synthetic wastewater. Biomass polyphosphate content
almost doubled compared to the inoculum, while further analysis of intracellular polymers
(i.e. poly-hydroxyalkanoates and glycogen) correlated well with the gradual biomass
acclimatization to EBPR conditions. Bacterial diversity consisted mainly of Aeromonas spp.,
followed by members of the genera Brevundimonas, Caldilinea, Oligotropha,
Pseudoxanthomonas and Teriimonas. In addition, Rhodocyclus-like bacteria were identified
in the mixed liquor of the aerobic bioreactor, indicating thus a PAOs-enriched biomass.

Keywords: Enhanced Biological Phosphate Removal (EBPR), Phosphate Accumulating
Organisms (PAOs), Rhodocyclus-like bacteria
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Biological control of the toxigenic fungus Aspergillus flavus and aflatoxins produced in
shelled pistachio nuts cv. “Eginis”
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1
Laboratory of Plant Pathology, Agricultural University of Athens, Iera Odos Str. 75, 118 55,

Athens, Hellas
2
Laboratory of Crop Protection, School of Agricultural Technology, of Kalamata,

Antikalamos, Kalamata, 24100, Hellas
3
Laboratory of Food Process Engineering, Agricultural University of Athens, Iera Odos Str.

75, 118 55, Athens, Hellas *Email: dimtsi@aua.gr

One of the most significant threats for food quality and safety are the mycotoxins, particularly
toxic and carcinogenic low molecular weight metabolites. Aflatoxins produced by the fungus
Aspergillus flavus are highly carcinogenic mycotoxins that several times have been detected
at high concentration levels in pistachio nuts in Greece. In this study, eighteen yeast isolates
and four non-toxigenic strains of A. flavus, isolated from experimental pistachio orchards,
were evaluated for the management of A. flavus and aflatoxins. The yeast isolates MR7
(Candida sp.) and FR6 (Aureobasidium pullulans) were selected as the most effective against
the aflatoxigenic pathogen A. flavus, strain 1.3 F2, because they led to a 40-50% reduction
of Aspergillus growth and to a significant reduction in conidiogenesis by approximately 1000
times, in comparison to the control. These 2 yeast strains were further tested on shelled
pistachio nuts cv. “Eginis” for their role in aflatoxin production (assessed by HPLC) and led
to a significant decrease by 89% (FR6) and 85% (MR7), respectively, in comparison to the
control. Evaluation of the non-toxigenic A. flavus strains as biological control agents of the
disease and mycotoxin in pistachio orchards, AF38, AF51 and AF57 reduced significantly the
production of the aflatoxins (assessed by HPLC) AF 1, 2 and G1 of the 1.3 AF2 strain by
41%, 48% and 69%, respectively, whereas AF45 strain did not show any effect in comparison
to the control. The results of this study contribute to the development of environmentally
friendly methods of biological management of mycotoxins in pistachio nuts.
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The effect of nutrients and biosurfactans in biofilm formation by Bacillus cereus strains

Antonopoulos D.F.
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1
Laboratory of Food Microbiology, Wageningen University and Research Centre,

Wageningen, The Netherlands
2

Laboratory of Crop Protection, School of Agricultural Technology, of Kalamata,
Antikalamos, 24100, Hellas * Email: antdim75@yahoo.com

Bacillus cereus is a common food toxigenic pathogen, since it contaminates dairy products
and forms biofilm in food industry. In addition, biosurfactants are produced by many bacteria
and they are able to reduce surface tension. The ability of ten B. cereus strains to form biofilm
in polystyrene plates for 24 or 48 hours of incubation time at 30

0
C in three different media

(LB, Y1, EPS) was tested. All strains formed biofilm mainly at the air-liquid interface, but
each strain showed different pattern of biofilm formation in each medium and incubation
time. Furthermore, the effect of surfactin on B. cereus biofilm formation was examined and
no effect of the presence of surfactin was observed, except for the strains PAL3 in LB and
ATCC14579 in EPS in which biofilm formation was higher. The biofilm formation (OD 595
nm) and bacterial growth (OD 600 nm) of the strains PAL3, ATCC14579 and ATCC10987
(for the two latter strains, the full genome is available) in three surfactin’s concentrations (0.1,
0.3 and 0.5 mg mL

-1
) was investigated to the aforementioned conditions. For ATCC14579,

biofilm formation in EPS at 0.1 mg surfactin mL
-1

was much more than at higher
concentrations of surfactin or without surfactin. Biofilm mass quantification could be carried
out via this method quickly. ir-liquid biofilm formation was shown to be dependent on
strain, nutrients and incubation time, whilst surfactin evolvement on biofilm formation
potentially is required and it seems to be strain and medium dependent, as well as dependent
on surfactin’s concentration level.
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Biofilm formation of Bacillus cereus strains under aerobic and anaerobic conditions

Antonopoulos D.F.
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Bacillus cereus causes many problems to dairy industry by contaminating milk and forming
biofilms. Biofilms are difficult to eradicate and can release planktonic cells (or even spores in
the case of B. cereus) again to re-infect the production in food processing environments.
Furthermore, certain strains of B. cereus can move by two distinct forms of flagellum-driven
motility, called swimming and swarming. These movements may be crucial for finding
nutrients, capturing a surface as fast as possible and for fast infection. Ten strains of B. cereus
were tested for their ability to form biofilm in polystyrene plates in the LB, Y1 or EPS media
under aerobic and anaerobic conditions. Estimation of the planktonic cells (OD

600nm
) and

biofilm formed (OD
595nm

), respectively, was achieved after 24 and 48 hours of incubation at

30
0
C. All B. cereus strains grow 50-75% less under anaerobic in all tested media than aerobic

conditions. Additionally, biofilm formation after 48 hours of incubation (without refreshing
the medium) was reduced under anaerobic conditions, except for the strain PAL22 in EPS. In
a motility experiment, the diameter of the bacterial colony was measured in four different
media (LB, NB, Y1, EPS) under aerobic and anaerobic conditions, respectively. The motility
of all strains of B. cereus was reduced under anaerobic conditions in comparison to aerobic.
In conclusion, when the oxygen level is limited possibly could be a reason of getting less
biofilm by B. cereus. Moreover, flagella seem to be absent or inactive under anaerobic
conditions, so that biofilm development is less.
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Analyses of microflora in ESL milk retail packages from the Greek market

Ghikas D., Kalantzi K., Beletsiotis E.

DELTA Foods S.A., Quality Assurance Div., Molecular Microbiology Dept., Athens

In the present study, the microflora of 480 retail ESL packages from five Greek brand names
was analyzed. Fifty samples from each brand were stored at 10oC and analyzed at the end of
the product shelf life, while the other 250 samples were analyzed applying a stress test model,
after incubation for 2 days at 30oC. Both methods of analyses resulted to samples with
microbiological growth, with counts ranging between 1log10 and 8log10 cfu/ml. Bacteria
were identified, applying 16S rDNA sequencing and categorized into three main groups. The
first group included spore forming thermoresistant bacteria of the genera Bacillus,
Brevibacillus and Paenibacillus. The second group consisted of Gram negative bacteria,
belonging mainly to genera Acinetobacter, Chryseobacterium. In the last group, Gram
positive bacteria were identified, with representatives from Staphylococcus sp. and
Micrococcus species. A number of bacterial species, belonging in different groups, were used
for artificial inoculation of ESL milk samples. The microbial growth was monitored at 8oC
and 10oC, for 25 days in order to estimate the spoilage potential of these species in different
temperatures. The threshold of 108 cfu/ml for certain bacterial species was achieved, in a
period of 4-10 days storage at 10oC. Flow cytometry and classical microbiological methods
were used in parallel to evaluate the microbiological quality of 316 ESL milk retail packages.
After 24h incubation at 30oC, 96.2% of the samples showed no bacterial growth.
Microorganisms, isolated from the 3.8% of the samples, were identified as spore formers and
Gram negative bacteria.
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Effects of the fungicide Ridomil Gold 48 EC on the soil microflora

Papavasileiou M., Flouri F.

Agricultural University of Athens, Laboratory of Pesticides Management, Athens

Pesticides are extensively used in agriculture as a part of pest control strategies. Owing to
their xenobiotic characteristics, pesticides may adversely affect of beneficial soil
microorganisms and their associated nutrient biotransformation in the soil. A laboratory
experiment was conducted to study the changes in soil microflora resulting from a single
application of a metalaxyl-based fungicide applied as an EC formulation (Ridomil Gold 48
EC).
Soil samples treated with three different concentrations of the fungicide (10ppm, 100ppm and
1000ppm) were analyzed 18 months after the treatment. In these samples the total bacterial
flora was measured by the dilution plates and most probable number (MPN) method. The
metabolic profile of microbial population growth on 31 different carbon sources was also
monitored using Biolog eco-microplates. The effect of metalaxyl-m (100ppm and 1000ppm)
on microbial growth of control and 1000ppm metalaxyl treated soil samples was studied in
three different growth media.
Only a small increase, not statistically significant, of the microbial population of Ridomil
treated samples was observed compared to the control. Growth patterns in Biolog ecoplates
were similar among treatments for most of the 31 carbon sources. In the case of a-
Cytodextrin, Itatonic Acid, Phenylethyl-amine, Putrescine and a-Ketobutyric Acid no growth
was observed for the control soil sample, in contrast to Ridomil treated soil. Microbial
populations from both treatments (control and 1000ppm metalaxyl) were inhibited by the
presence of metalaxyl in poor nutrient media whereas in Nutrient Broth no inhibition was
observed. There was no indication for the use of metalaxyl as a carbon source.
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type III secretion system, Bradyrhizobium japonicum, Saccharomyces cerevisiae NopD, a
type III effector protein of Bradyrhizobium japonicum causes yeast cell death

Fotiadis C. and Tampakaki .*

Agricultural University of Athens, Department of Agricultural Biotechnology, Lab. of General
& Agricultural Microbiology, Iera Odos 75, 118 55, Athens, * tampakaki@aua.gr

The bacterium Bradyrhizobium japonicum USDA110 uses the type III secretion system
(T3SS) to inject effector proteins into cells of soybean plants during symbiosis. These
proteins are called nodulation outer proteins (Nop), influence symbiosis positively or
negatively depending on the host. More than 30 T3SS effectors have been identified in B.
japonicum; however, their function remains unknown. Since most of the T3S effectors found
in animal and plant pathogenic bacteria affect conserved eukaryotic signaling pathways, we
employed a yeast genetic system to gain insight into the functional role of T3S effectors of B.
japonicum. So far, this system has not yet been used to explore the functions of the rhizobial
effectors.
In the present study, we overexpressed 20 putative T3S effector in yeast and examined their
consequences of induced expression of these proteins on the growth and viability of the yeast
Saccharomyces cerevisiae under different conditions. Among the effectors tested were two
with strong growth inhibition phenotypes in yeast. Further studies were conducted to explore
the growth-inhibiting activity of these effectors. Specifically, we demonstrated that the
growth inhibition caused by one of the two effectors (NopD) was due to yeast growth arrest
and that this effector also resulted in inhibition of yeast respiration. NopD is homologous with
two other proteins from B. japonicum, while homologs are also present in Mesorhizobium loti
and Xanthomonas spp. NopD is predicted to encode a cysteine protease with SUMO substrate
specificity.
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Further findings from cave Daveli (mountain Pentelikon, Attica) enhancing the
establishment of the new genus Oculatella Zammit, Billi & Albertano 2012
(Cyanobacteria, Pseudanabaenaceae)

Christodoulou M.1, Parmakelis A.1, Meletiou-Christou M-S.2, Economou-Amilli A.1,
Pantazidou A.1.

1 Faculty of Biology, Department of Ecology and Systematics, NKUA,
2 Faculty of Biology, Department of Botany, NKUA

Caves represent a relatively closed and stable ecosystem where the progressive reduction of
natural light controls the growth of photosynthetic microorganisms. Due to the specific
environmental conditions prevailing in the oligotrophic environments of caves, several new
cyanobacterial taxa have already been established worldwide. Cyanobacterial assemblages
were collected from the limestone cave Daveli (mountain Pentelikon, Attica) during an annual
survey (2010-2011). Four sampling sites were selected from the cave entrance inwards, and
the main abiotic parameters (PAR, T, RH) were measured at each site. The collected material
was partly fixed with formaldehyde solution 2.5% and partly kept alive for culturing (BG11
liquid medium). XRD analysis was applied for analyzing the chemical composition of the
limestone substrate. Microscopic observation revealed the presence of 44 taxa of
Cyanobacteria including a filamentous morphotype (fam. Pseudanabaenaceae) with high
amount of phycoerythrin in the cells and several microscopic granules in the apical cell,
features not allowing a safe identification. This morphotype was isolated in axenic cultures
and studied under LM, SEM, TEM. The 16S rRNA gene analysis revealed 99% similarity
with Leptolyngbya sp. VRUC135 (GenBank-X84809), a strain now recognized as the type-
species (O. subterranea) of the newly established genus Oculatella Zammit, Billi &
Albertano 2012. Furthermore, samples were analyzed for quantification of total lipids and
determination of fatty acids composition by gas chromatography. These new findings
corroborate the establishment of the new genus Oculatella and provide information on the
lipid composition of the type species.
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Biodiversity of Listeria monocytogenes and Escherichia coli O157:H7 strains isolated
from fresh vegetables

Hadjilouka A., Katsarou A., Paramithiotis S., Drosinos E.H.

Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.

The aim of the present study was to assess the biodiversity of Listeria monocytogenes and
Escherichia coli 157: 7 strains isolated from rocket (Eruca sativa), cucumber (Cucumis
sativus) and strawberry (Fragaria ananassa) samples, as well as the detection of virulence-
associated genes. Furthermore, L. monocytogenes isolates were serotyped by targeting
lmo0737, ORF2110, lmo1118 and ORF2110 by multiplex PCR. Genotypic diversity was
assessed by RAPD-PCR using M13, UBC155 and HLWL85 as primers and by rep-PCR using
(GTG)5 as primer. It has been exhibited that all L. monocytogenes strains belonged to 4b
serotype. Genotyping was very effective as it managed to differentiate all isolates, even if
they originated from the same sample. Finally, many virulence associated genes such as plcB,
plcA, actA, hlyA regarding L. monocytogenes and stx2, eae and some of their variants
regarding E. coli O157:H7 have been detected.
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Study of the traditional fermentation of Cynara cardunculus unripe flowers

Vrelli1 A., Paramithiotis1 S., Doulgeraki2 A.I., Nychas2 G.J.E., Drosinos1 E.H.

1Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.
2Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens.

The aim of the present study was to assess the Cynara cardunculus unripe flowers
spontaneous fermentation that was based on a traditional procedure originating from southern
Greece. Unripe flowers were peeled, cut and submerged in a brine solution (8%) containing
lemon juice. Then, after treatment with boiling water, they were placed in room temperature
for fermentation to occur. Fermentation was monitored by measuring pH and total titratable
acidity (TTA) values as well as by qualitative and quantitative assessment of the microbiota.
The latter was performed by classical microbiological techniques as well as culture-
independent ones (DGGE). Clustering was performed by SDS-PAGE of whole cell proteins,
RAPD-PCR and rep-PCR and identification by sequencing of the 26S-rRNA gene. The initial
pH and TTA (mL NaOH 0.1N) values were 3.4 and 4.25 whereas at the final day of
fermentation (26th day) they were 4.5 and 5.9, respectively. Yeasts prevailed the
fermentation; their population increased from 4.2 log cfu mL-1 to 6.7 log cfu mL-1 and
dominated the yeast population.



| 106

-

1 ., 1 2 1 2

1

2

-

(Brassica oleracea
Agrobacterium tumefaciens (T-

ctp2)
epsps Arabidopsis thaliana epsps A. tumefaciens

bar Streptomyces hygroscopicus pat
S. viridochromogenes

-

-



| 107

Detection of GMO screening elements in dairy products

Paramithiotis1 S., Adrakta1 N., Sigala2 K., Drosinos1 E.H., Proestos2 H.

1 Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.
2 Laboratory of Food Chemistry, Department of Chemistry, National and Kapodistrian
University of Athens.

The aim of the present study was to detect GMO screening elements in dairy products
commercially available in Greece. A total of 133 samples were examined, including 31
yoghurt and 27 milk samples of varying fat content as well as 75 samples of various cheese
types. The matrix approach was applied, including detection by specific PCR of the 35S
cauliflower mosaic virus promoter (P35S), the nopaline synthase terminator by
Agrobacterium tumefaciens (T-nos), the junction region between the chloroplast transit
peptide 2 (CTP2) sequence from the Arabidopsis thaliana epsps gene and the epsps gene from
Agrobacterium tumefaciens strain CP4, the bar gene by Streptomyces hygroscopicus and the
pat gene by Streptomyces viridochromogenes. Detection of one or more of these screening
elements could be due to contamination of the product with feed DNA that has been produced
with the incorporation of genetically modified raw materials. No presence of the GMO
screening elements in the dairy products examined has been verified.
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Effect of sulfur dioxide in wild yeast population dynamics during spontaneous red wine
fermentation from Vitis vinifera cultivar Agiorgitiko

Pateraki1 C., Paramithiotis2 S., Doulgeraki3 A.I., Kallithraka1 S., Kotseridis1 G., Drosinos2

E.H.

1 Laboratory of Food Process Engineering, Department of Food Science and Technology,
Agricultural University of Athens.
2 Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.
3 Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens.

In the present study the effect of sulfur dioxide in the microbial population dynamics during
spontaneous red wine fermentation from the Greek cultivar Agiorgitiko was monitored.
Fermentation was carried out in 12 litre bottles without and with 80 mg/L metabisulfit, in
triplicate. Fermentation was monitored by measuring density, total and free sulfur dioxide, as
well as by qualitative and quantitative assessment of the microbiota. The latter was performed
by classical microbiological techniques as well as culture-independent ones (DGGE). In
addition, clustering of the isolates was performed by SDS-PAGE of whole cell proteins,
RAPD-PCR and rep-PCR and identification by sequencing of the 26S-rRNA gene. nitial pH
and temperature remained stable at 3.4 and 22 C, respectively. Total and free sulfur dioxide
was 11,5 ppm and 29,4 ppm in the beginning and 16,6 ppm and 38,4 ppm at the end of
fermentation, respectively. Total titratable acidity (TTA) was observed between 6 and 9 (g
tartaric acid/liter). In the absence of SO2 Saccharomyces cerevisiae, Hanseniaspora uvarum,
Metschnikowia pulcherrima and Lanchancea thermotolerans were detected during
fermentation with S. cerevisiae dominating the yeast population. In SO2 presence, non-
Saccharomyces species were observed in the first day of fermentation, while S. cerevisiae
dominated at last. Genotypic diversity of S. cerevisiae was larger in the absence of SO2. PCR-
DGGE demonstrated only S. cerevisiae and H. uvarum in the absence of SO2 and also in the
first day of the fermentation with SO2, while S. cerevisiae prevailed in the rest sampling
points of the fermentation with SO2.
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Microbial population dynamics during spontaneous fermentation of Asparagus
officinalis young sprouts

Karachasani1 A., Paramithiotis1 S., Doulgeraki2 A.I., Nychas2 G.J.E., Drosinos1 E.H.

1 Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.
2 Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens.

The aim of the present study was to assess the Asparagus officinalis young sprouts
spontaneous fermentation that was based on a traditional procedure originating from northern
Greece. Young asparagus sprouts were cut, submerged in a brine solution (8%) and placed in
room temperature for fermentation to occur. Fermentation was monitored by measuring pH
and total titratable acidity (TTA) values as well as by qualitative and quantitative assessment
of the microbiota. The latter was performed by classical microbiological techniques as well as
culture-independent ones (DGGE). Clustering was performed by SDS-PAGE of whole cell
proteins and rep-PCR and identification by sequencing of the 16S-rRNA gene. The initial pH
and TTA (% lactic acid) values were 6.85 and 0.04 whereas at the final day of fermentation
(31th day) they were 4.43 and 0.29, respectively. Lactic acid bacteria prevailed the
fermentation; their population increased from 1.6 104 cfu mL-1 to 3.7 107 cfu mL-1 while
Weissella cibaria and Weissella viridescens dominated the lactic acid bacteria population.
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Field study on the microbiological quality of pickles in brine and survival of Salmonella
Typhimurium and Listeria monocytogenes during storage at 4oC

Kanellou G., Paramithiotis S., Mataragas M., Drosinos E.H.

Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.

The aim of this study was to assess the microbiological quality and the ability of Listeria
monocytogenes and Salmonella enterica serovar Typhimurium strains to survive during
storage at 4oC of all available brand names of brined pickles and some in-bulk ones, in the
district of Athens. None of the samples could be characterized as heavily contaminated. The
microbial populations detected could be due to inadequacy of packaging, regarding the ones
available in-bulk and improper thermal treatment in the case of the canned ones. Moreover,
the ability of both pathogens to survive for 5 days at 4oC, in some products, has been
exhibited.



| 114

L. monocytogenes E. coli O157:H7
(Eruca sativa), (Cucumis sativus) (Fragaria ananassa)

-

Listeria monocytogenes Escherichia coli O157:H7

Listeria monocytogenes
-

Escherichia coli
-

E. coli

Listeria monocytogenes

Escherichia



| 115

Prevalence of Listeria monocytogenes and E. coli O157:H7 in rocket (Eruca sativa),
cucumber (Cucumis sativus) and strawberry (Fragaria ananassa) samples

Hadjilouka A., Mantzourani K.-S., Koubou V., Paramithiotis S., Mataragas M., Drosinos E.H.

Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.

The aim of the present study was to determine the prevalence of Listeria monocytogenes and
Escherichia coli O157:H7 in ready to eat fresh products and specifically in rocket, cucumbers
and strawberries. The detection of Listeria monocytogenes was based on ISO 11290-1:1996/
Amd 1:2004. The culture media that was used was ALOA with a concomitant use of the
selective, chromogenic culture medium RAPID' L.mono. The confirmation of the suspect
colonies was performed by biochemical tests and molecular analyses. The biochemical tests
performed were motility tests, hemolysis tests as well as rhamnose and xylose fermentation.
Finally, polymerase chain reaction (PCR) was held, for the molecular identification of the
microorganism. The detection of Escherichia coli O157:H7 was performed according to ISO
16654:2001. The culture media used was CT-SMAC with a concomitant use of the selective,
chromogenic culture medium Fluorocult. The confirmation of suspect colonies was performed
by E. coli O157:H7 Latex Test and specific polymerase chain reaction (PCR). Based on the
results of biochemical tests and molecular analyses, the prevalence of the microorganism
Listeria monocytogenes was 7% in rocket, 6% in cucumbers and 3,8 % in strawberries, while
the prevalence of the microorganism Escherichia coli O157: H7 was 7% in rocket, 3% in
cucumbers and 3.8% in strawberries. Finally the concomitant use of more than one
chromogenic media for accurate estimation of Listeria monocytogenes and Escherichia coli
O157:H7 prevalence is necessary.
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Study of the traditional fermentation of unripe tomatoes

Kouretas K., Paramithiotis S., Drosinos E.H.

Laboratory of Food Quality Control and Hygiene, Department of Food Science and
Technology, Agricultural University of Athens.

The aim of the present study was the assessment of spontaneous unripe tomatoes fermentation
that was based on a traditional procedure originating from northern Greece. Unripe tomatoes
were washed, submerged in a brine solution (8%) and placed in room temperature for
fermentation to occur. Fermentation was monitored by measuring pH and total titratable
acidity (TTA) values as well as by qualitative and quantitative assessment of the microbiota.
The latter was performed by classical microbiological techniques. Clustering was performed
by RAPD-PCR and rep-PCR and identification by sequencing of the 16S-rRNA gene.
Significant differences in the initial pH and TTA (% lactic acid) have been assigned to the
different degree of ripeness. Thus, the initial pH and TTA values were 4.02 and 0.1, 4.57 and
0.04 as well as 5.17 and 0.03, which at the end of fermentation (35th day) were 3.71 and 0.41,
3.94 and 0.41 as well as 3.48 and 0.42, respectively. Lactic acid bacteria drove the
fermentation in all cases with Leuconostoc mesenteroides dominating the first two cases,
whereas in the last it was accompanied by Leu. citreum and Lactobacillus casei/paracasei.
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Are arbuscular mycorrhizal fungi responsive to pesticide applications? the case of the
herbicide nicosulfuron
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Arbuscular mycorrhizal fungi (AMF) form beneficial symbiotic relations with most plants
and they are known to improve plant nutrition and ameliorate drought stress. We investigated
the impact of a low-dose herbicide (nicosulfuron) on the colonization capacity and
intraradical diversity of AMF at both laboratory and field scale. Estimation of the colonization
levels in the roots of corn plants grown in soil samples exposed to five repeated applications
(every 40 days) of nicosulfuron at 0, x1, x10 and x100 the recommended dose rate showed a
phytotoxicity effect of the x10 and x100 dose rates on corn plants and a substantially reduced
mycorrhizal colonization at the x10 dose rate, while no effect was induced by x1 dose. On the
contrary, a single field application of nicosulfuron at rates of x1, x2 and x5 the recommended
dose did not significantly impair the colonization capacity of AMF. The impact of
nicosulfuron on the diversity of the AMF community was studied via DGGE. In the
laboratory, the fingerprinting data suggested that the higher the nicosulfuron dose rate the
more significant the changes in the structure of the AMF community. In particular, the
repeated application of the x10 dose rate induced a gradual decrease in the diversity of AMF
which turned into mycorrhizal eradication after the fifth nicosulfuron application. Field
application of nicosulfuron induced mild changes in the AMF community. Certain members
of the AMF community were either positively or negatively affected by nicosulfuron
application and clone libraries are under way to identify these fungi

Acknowledgments: This work was performed within the frame of the SEE.ERA.NETplus
project ECOFUN-MICROBIODIV funded by the European Commission and the German
Aerospace Centre (DLR).
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Isolation, characterization and genomic analysis of a P. stutzeri strain OPP26 which is
able to rapidly degrade the fungicide 2-phenylphenol
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The fungicide 2-phenylphenol (OPP) is used in postharvest treatment of fruits for the
protection of fruits from fungal infestations during storage. The wastewaters produced its use
contain high pesticide amounts (100-1000 mg/l) and their direct disposal into natural aquifers
or in the sewage sludge systems raises serious concerns about the ecological integrity of
natural resources. EC has granted authorization for OPP under the clause that effective
treatment facilities to depurate the wastewaters produced by its use should be implemented in
fruit-packaging plants. Currently there is no sustainable and efficient means of treating these
wastewaters. Thus our aim is to isolate degrading microorganisms which could be used in
depuration systems for the treatment of the wastewaters from the fruit packaging industry. A
soil collected from a wastewater disposal site in Larissa was used as a source of degrading
bacteria. Enrichment culture in selective media where OPP was the sole C source led to the
isolation of an OPP-degrading strain identified via sequencing of its 16S rRNA gene as
Pseudomonas stutzeri which was able to utilize OPP as a C source. The isolate was able to
degrade up to 60 mg/L of OPP in 7 days and 350 mg/l in 28 days. Furthermore, we performed
shotgun sequencing and assembly of the complete cell DNA content (chromosomal and
plasmidic). The draft genome annotation and related pathway analysis suggested that the
strain possess all the necessary enzymes to complete the degradation of several aromatic
compounds including phenols, biphenyl, benzoate and catechol with associated transporters.

Acknowledgments: This work was partially supported within the frame of the SNAC project
sponsored by the CARIPLO FOUNDATION.
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Detection of Pathogenic Bacteria in Halva Farsalon

Vaiou M., Spanou A. & Giannouli P.

Laboratory of Food Technology & Quality Control & Safety, Department of Agriculture Crop
Production and Rural Environment, School of Agricultural Sciences, University of Thessaly,
Volos, Greece.

Halvas Farsalon is a traditional dessert of the region of Thessaly which is semitransparent,
fatty and with a crunchy top composed from burnt sugar. The basic ingredients of Halva are
corn starch, butter, water and crystal sugar while for cooking needs very high temperatures.
Due to the storage of halva usually at room temperature and its commercial display in feasts,
Halvas gets easily under microbiological threats. The aim of this study was to detect the
pathogenic bacteria Salmonella and Staphylococcus aureus in Halva Farsalon using the
molecular technique of PCR. In order to detect the bacteria of Salmonella primers targeting
the Its sequencing used. The minimum threshold of the concentration for the detection of
Salmonella bacteria was achieved at 104CFU/g Halva (105CFU/10g Halva). High levels of
sensitivity was achieved in the detection of the bacteria S. Aureus which are with particular
important due to the permitted limits in certain foods ranging from 102 to 103 CFU/g. The
results of the molecular method were compared with the results of classic microbiology tests.
Moreover, when the bacteria was grown up in growth media showed no macroscopic
characteristics of the Salmonella but when the PCR method used gave a product at the
expected molecular weight (312 bp). Similar study related to the detection of Salmonella and
Staphylococcus Aureus in artificially contaminated Halva Farsalon is not known.

Keywords: Halvas Farsalon, Salmonella, Staphylococcus aureus
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Combined biohydrogen and polyhydroxyalkanoates production from waste glycerol
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The aim of the present study was to investigate the feasibility of the combined
biotransformation of waste glycerol to hydrogen and polyhydroxyalkanoates (PHAs) using a
two stage continuous system. Hydrogen is a gaseous biofuel with high energy density that be
produced via anaerobic fermentation of organic wastes, whereas PHAs is a type of
intracellular microbial bioplastics that are widely used for food packaging.
Two different processes were developed using mixed microbial cultures. Biohydrogen
production was based on the anaerobic fermentation of waste glycerol via mixed acidogenic
cultures, in a continuous up-flow column bioreactor. The effluent of the reactor was then
forwarded to a sequential batch reactor in which aerobic polymerization of the fermentation
products towards PHAs was taking place, via enriched cultures under nitrogen limitation.
The performance of the acidogenic reactor was evaluated in terms of three main criteria i.e.
the enhancement of hydrogen production, the higher acidification of the waste and the
removal of organic load. Hydrogen production yield, measured as mol H2/mol of consumed
glycerol, was shown to be affected by pH and initial substrate concentration. The performance
of the PHAs producing reactor was evaluated in terms of PHAs yield measured as g PHAs/g
VSS and as g PHAs /g COD consumed. It was shown that the composition of initial substrate
affected strongly not only the yields and rates of PHAs production but also the type of PHAs
produced.
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Genotypic richness and enological potential of wild Saccharomyces cerevisiae
populations from Agiorgitiko musts of the Nemea PDO zone (Greece)
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The extensive use of commercial S. cerevisiae starters in the winemaking process, although
assures a successful alcoholic fermentation, obscures the native microbiota that enhances the
typicity of wines associated with a specific terroir. Recent ecological surveys suggest that
viticultural regions may possess highly genetically divergent wild S. cerevisiae populations,
although our knowledge on the ecology and population structure of this species in nature is
limited. In this study, S. cerevisiae biodiversity in grape musts from eighteen Agiorgitiko
vineyards throughout the Nemea PDO zone was examined. Strains were isolated from
spontaneously fermenting musts and species identification was performed by 5.8S-ITS rDNA
restriction analysis. S. cerevisiae isolates were further discriminated by mtDNA restriction
analysis, resulting into more than 80 distinct genotypes from diverse vineyards.
Representatives were examined for major enological traits of technological importance. The
majority of strains exhibited high SO2 resistance and ethanol tolerance, while showed low -
glucosidase activity. Interestingly, about 30% of the strains were resistant to S. cerevisiae
killer toxins and produced negligible amounts of biogenic amines or H2S. Present results
point to a surprisingly high genotyping richness of indigenous S. cerevisiae in the Nemea
region, constituting a natural reservoir of strains with quite promising enological potential.
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In the present study biological reduction of Cr(VI) was studied. Experiments in suspended
growth and packed-bed reactors under batch operating mode were carried out. Reactors were
inoculated with industrial sludge from the Hellenic Aerospace Industry by using sugar as
substrate.
Initially, experiments in suspended growth batch reactors for Cr(VI) concentrations of 1.4-
110 mg/l were carried out, to extensively study the behavior of a mixed culture. The
maximum Cr(VI) reduction rate of 2 mg/l h was achieved for initial concentration 12.85 mg/l
with biomass production rate 4.1 mg biomass/l h. Analysis of the microbial structure in the
batch reactor culture indicated that the dominant bacterial communities were constituted by
bacterial members of Raoultella sp., Citrobacter sp., Klebsiella sp., Salmonella sp.,
Achromobacter sp. and Kerstersia sp. while the dominant fungal strain was that of Pichia
jadinii. Experiments using the same mixed culture were also carried out in packed-bed
reactors with plastic support media. High removal rates were achieved (2.0 mg/l h) even in
high initial concentrations (109 mg/l).
A combination of the model of Tsao and Hanson for growth enhancement and the model of
Aiba and Shoda for growth inhibition was used in order to describe and predict the process of
Cr(VI) bio-reduction in suspended growth and packed-bed reactors. Kinetic constants of the
equation obtained from both batch (or draw-fill) culture experiments. In the draw-fill
experiments at the packed-bed reactor, Cr(VI) inhibitory effects were minimized increasing
the inhibitory constant value Ki at 148.5 mg/l, compared to suspended growth experiments
which was Ki=8.219 mg/l.
The study of the dynamic behavior of populations that are responsible for Cr(VI) reduction
can be used as guide in planning and assessment of operating conditions, in order to achieve
the highest performance of these systems.

Keywords: hexavalent chromium, biological reduction, modeling
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Genetic and molecular characterization and evaluation of the Greek non-toxigenic
isolations of the fungi Aspergillus as potential biocontrol agents against aflatoxins

Georgiadou .1, Agoritsis S.P.2, Vichou K.2, Vardouniotis G.2, Yanniotis S.1, Paplomatas E.2,
Cotty P.J.3 and Tsitsigiannis D.I.2

1Agricultural University of Athens, Dept. of Food Science & Technology, Lab of Food
Engineering, Iera Odos 75, 118 55 Athens
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75, 118 55 Athens
3USDA, Agricultural Research Service, School of Plant Sciences, University of Arizona,
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One of the most efficient strategies to reduce the aflatoxin levels in several crops is the
application of native biological control agents in the field. One of the mechanisms through
which this technique reduces contamination is through competitive exclusion of the aflatoxin-
producing fungi Aspergillus flavus and A. parasitcus by the application of non-toxigenic
microorganisms such as bacteria, yeasts or non-toxigenic Aspergillus strains. The ultimate
aim of the current research is to reduce aflatoxin contamination in the field by selecting and
applying the most suitable non-toxigenic strains of Aspergillus. For that purpose, 136 non-
toxigenic strains of the genus Aspergillus, that were isolated from pistachios of the typical
Greek variety “Aegina” collected from several orchards, were DNA-characterized and
grouped by Simple Sequence Repeat (SSR) pattern. Based on SSRs, the Greek strains were
grouped in 20 different vegetative compatibility groups (VCGs), but 65% of the total number
of isolates grouped to the same VCG. The aflatoxin and cyclopionic acid (CPA) gene clusters
were examined for possible indels (insertions-deletions) with PCR. The results indicated
indels in 7 Aspergillus strains in both gene clusters. The efficacy of representative strains
from different VCGs in aflatoxin reduction was evaluated with in vitro competition tests in
autoclaved maize kernels. Competition tests showed that 2 non-toxigenic strains reduced
aflatoxin content 80% compared to the controls inoculated with a toxigenic strain alone.
These results demonstrate that non-toxigenic Aspergillus strains endemic to Greece have
value as potential biocontrol agents for the prevention of aflatoxin contamination in
susceptible crops grown in Greece.
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Population dynamics of Staphylococcus aureus in liquid medium, lettuce and rocket
extract

Doulgeraki A.I., Nychas G-J.E.
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The consumption of raw plant tissues, have been associated with the risk of foodborne
diseases due to cross contamination. However, the ability of pathogenic strains to survive on
the surface of the plant tissues needs to be studied in deep. In the present study, the growth of
Staphylococcus aureus on different growth media was studied. For this purpose, a growth
medium (Luria – Bertani broth, LB) and two extracts from plants (lettuce and rocket), were
inoculated with Staphylococcus aureus strain COL (MRSA). After the inoculation, the
samples were incubated at three different temperatures (15, 20 and 30°C). A lower growth
rate was observed when the strain was inoculated on rocket extract in comparison with LB
broth for the samples incubated at 15°C. Additionally, no growth of the pathogen was
observed on lettuce extract in the same incubation temperature. On the other hand, at 20 and
30°C similar growth rate was observed on LB broth and rocket extract. These results revealed
that, the rocket might be a favorable environment for the growth of Staphylococcus aureus, in
contrast with the lettuce. Further studies are needed to ensure the survival and growth of
Staphyloccus aureus on plants extracts or plant tissues, as well as the study the potential of its
pathogenicity during the growth on these media.

Acknowledgments: This work was found by the action THALIS: “Biological Investigation
Of the Forces that Influence the Life of pathogens having as Mission to Survive in various
Lifestyles; BIOFILMS”, falls under the Operational Programme (OP) "Education and
Lifelong Learning (EdLL)" and is co-financed by the European Social Fund (ESF) and
National Resources
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Monitoring of the effect of oregano essential oil on Brochothrix thermosphacta diversity
during storage of minced beef at chill temperatures

Doulgeraki A.I., Tryfinopoulou P. and Nychas G.-J.E.
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In the present study, the effect of storage condition on the biodiversity of Brochothrix, which
belongs to the main meat spoilage bacteria, was monitored. For this purpose, a total of 88
Brochothrix strains, were isolated from minced beef during storage under aerobic, modified
atmosphere packaging conditions with the presence (MAP with VCEO) or absence of volatile
compounds of oregano essential oil, at chilling temperatures (0 and 5 oC). The isolated strains
subjected to rep- PCR fingerprinting for their differentiation. Six different groups (A, B, to F)
were detected, which all of them belonged to Brochothrix thermosphacta based on the
phenotypic characterization. At 0 oC, all groups were detected, regardless of the packaging
condition. In contrast, at 5oC only 3 groups (A, B and E) were detected. Moreover, the first
group ( ) was appeared to include strains from all storage conditions (33% of the isolates).
Similarly, the second group (group ) includes the 43% of the total studied strains, which
originated from all the conditions, except the samples stored under MAP with VCEO, at 0oC.
It is important to mention that the confirmed effect of the MAP conditions was enhanced by
the presence of the oregano VCEO, with impact not only at the growth rate or the final counts
of the population but also at the diversity of Brochothrix thermosphacta strains.

Acknowledgements: The authors acknowledge the Symbiosis-EU (www.symbiosis-
eu.net) project



| 136

Lactobacillus

-

Lactobacillus Lactobacillus plantarum
L. pentosus

(Escherichia coli, Listeria monocytogenes, Salmonella enterica, Staphylococcus
aureus L. pentosus Aureobasidium pullulans.

L. pentosus
L. plantarum

L. plantarum L.
pentosus

L.
pentosus

Lactobacillus

:
(www.probiolives.eu).



| 137

Inhibition of the microbiota isolated from olives from Lactobacillus plantarum strains
mono-cultures and co-cultures
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Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens, Iera Odos 75, Athens 11855, Greece.

In the present study, the ability of Lactobacillus monocultures or co-cultures to inhibit the
microbiota isolated from spontaneous table olive fermentation was monitored. For this
purpose, 3 Lactobacillus plantarum and 2 L. pentosus strains (isolates from spontaneous table
olive fermentation) were cultured on growth media with variant percentage of salinity (0, 4,
and 6, NaCl) and acidity (pH=4,5 and 6,4). The filtered sterile supernatant of the bacterial
cultures was tested with an agar well diffusion assay; the growth medium had been previously
inoculated with different non pathogen (L. pentosus) and pathogen strains (Escherichia coli,
Listeria monocytogenes, Salmonella enterica, Staphylococcus aureus), as well as a yeast
(Aureobasidium pullulans).
The growth of L. plantarum on growth medium supplemented with 0% and 4% NaCl (pH
6,4), found to be able to inhibit the growth of several L. pentosus strains. In addition, the
different co-cultures of L. plantarum strains with a L. pentosus strain found to enhance the
ability of the strains to inhibit the indicator strains. No inhibition of pathogens was observed.
In contrast, the growth Aureobasidium pullulans was inhibited in a few cases. From the above
mentioned results, it seems that, the inhibition is affected by the level of salinity on the
growth medium and the different L. pentosus indicator strains. Further studies are required to
study, the potential use of monocultures or co-cultures of these strains to monitor the
microbiota during fermentation and the fermentation process.

Acknowledgements: The authors acknowledge the PROBIOLIVES project
(www.probiolives.eu).
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Microbial life in the arctic zone
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Snow is a significant climatic and ecological system that covers ca 35% of the Earth’s surface
permanently or for varying times during the year. Snow ecological systems are dynamic
nutrient and microbial reservoirs, with the microbial factor playing an important role in snow
ecology. For this reason microbial characterization from arctic zones have drawn more and
more attention in recent years. Although, there are few studies on bacterial diversity from
glacial ice, sea ice and polar snow none of these used high throughput technologies like the
high-density DNA microarrays or pyrosequencing to access the microbial structure. In such a
significant region, knowing what kind of bacteria dwell there, and what the relationships
between the bacteria and the environment are, is the first step that needs to be explored in
order to gain an understanding of the snow ecology system. In this study, we investigated the
bacterial abundance and diversity from seven sampling station from the Island of Svalbard
using a high-density microarray (PhyloChip) and 16S pyrotagging approach.
Snow samples were collected during September 2010 from the Lakes Fuglebekken (3
samples), and Revvatnet (4 samples) located in the Island of Svalbard. For the 16S
pyrotagging the V5-V6 region of the 16S rRNA was amplified, while for the PhyloChip the
whole 16S rRNA was used.
Our analysis indicates that there is an unprecedented bacterial diversity in the Island of
Svalbard snow ecosystem. More specifically, PhyloChip analysis indicates that more than 32
Phyla are present with the most dominant taxa being the Betaproteobacteria, Actinobacteria,
Gammaproteobacteria, Alphaproteobacteria, Bacteroidetes and Firmicutes. Members of
Chloroflexi, Acidobacteria, OP9, BRC1, TM7, WS5, OP10, OP3 have been also identified
but in a lesser degree. 16S pyrosequencing data are currently being analyzed and results from
both approaches will be: (a) compared using UniFrac, and (b) will be used to construct a core
snow microbiome.
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Single cell genomics in microbial ecology: the Etoliko lagoon project
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Environmental microbes are immensely diverse and have numerous metabolic activities and
products that could have industrial applications. This treasured reservoir is largely untapped
since more than 99% of bacteria and archaea cannot be cultured under current laboratory
conditions, leaving their potential essentially unexploited. Molecular approaches are
revolutionizing the way that the microbial diversity is studied. DNA microarrays,
metagenomics, and the more recent developed Single Cell Genomics approach have been
effectively applied for the characterization of the hidden microbial diversity and for obtaining
novel microbial products. We have applied the Single Cell Genomic approach to further
explore and characterize the unique microbial diversity of the Etoliko lagoon.
Etoliko lagoon is part of a complex wetland in Western Greece extremely rich in biodiversity
that covers an area of 1,700 ha. It has an atypical orientation and has been formed
tectonically. The ecosystem of the Etoliko lagoon harbors a unique and large microbial
diversity established by characterizing the structure of the microbial communities using
ARISA and a high-density oligonucleotide microarray (Phylochip) that permits simultaneous
identification of almost 9,000 taxa. Sanger- as well as pyrosequencing-based 16S rRNA tag
data revealed a unique microbial diversity with more than 20 highly divergent representatives
from Phyla/Candidate divisions. To further exploit this unique diversity we deployed a single
cell genomic approach. This approach enabled us to retrieve genomic information from
previously inaccessible Phyla like BRC1, OP3, OP8, OP9, WS3, marine group A, KSB1,
pMC2A15 and many more uncultured candidates. The size of the Single Amplified Genomes
varies between 0.35 Mb-2.4Mb and more than 30,000 genes have been characterized so far
from bacteria and archaea that up to now were unreachable. Methods for the analysis of single
cells from environmental samples have matured and these approaches are ready to be
employed for discoveries in basic research and biotechnology.
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Desert ants of the genus Cataglyphis have become model systems for the study of animal
navigation in general, and visually guided behaviour in particular. While foraging they
employ a path-integrating system including a skylight-based visual compass and a stride-
integrating odometer as their main navigational means. In addition, they use landmarks to
define places and routes. It is known that in the ants of the genus Camponotus an association
with the intracellular endosymbiont Blochmannia (Gammaproteobacteria) has been
established. The function of this endosymbiont has not been fully elucidated but through the
analysis of two Blochmannia,genomes it has been postulated that their role is to host’s diet
with nitrogen. The extraordinary life style of the Cataglyphis ants prompted us to investigate
and elucidate the role of the endosymbiotic community. For this reason we started
characterizing the endosymbiotic profile from at least ten populations from Tunisia.
For each population at least fifteen (15) individuals were screened using specific primers for
Wolbachia, Arsenophonus, Blochmannia, Buchnera, Spiroplasma, Cardinium, and Rickettsia.
Wolbachia screening revealed the presence to only one of the ten populations with approx.
20% of the ants harboring the bacterium in the infected population. Wolbachia infections
were further characterized using the 16S rRNA, wsp (Wolbachia Surface Protein) gene and
MLST (Multi Locus Sequence Typing) gene markers. Arsenophonus screening revealed that
at least one population is harboring this endosymbiont. Screening of the other parasites is
currently in progress.
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Archaeal Community Profile from arid saline systems of Southern Tunisia using
cultivation-dependent and a high density DNA microarray
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Hypersaline environments such as subterranean evaporate deposits of seawater, brines located
in arid, coastal and deep-sea areas, naturally occurring and artificial solar salterns, like the
Dead Sea and hypersaline lakes, are inhabited by both halotolerant and halophilic
microorganisms which can adapt to a wide range of salt concentration. Hypersaline
environments are well known as habitats for halophiles and an understanding of the microbial
isolates in these ecosystems is highly desirable due to their potential applications. In this
study we investigated the halophilic archaeal phylogenetic diversity and community structure
in five distinct hypersaline systems from Southern Tunisia (desert sand, “Sebkha” and
“Chott”), using a combination of culture-dependent and independent approaches.
Isolation of haloarchaea was performed on a modified DSC-97 medium and plates were
incubated at 30°C for 15 to 40 days. All isolates appeared with different morphological
properties were purified and conserved, leading to a collection of 60 archaeal strains. Strain
identification was based on the 16S rRNA gene. Phylogenetic analysis indicated that the 60
archaeal strains were members of nine different genera, those of Halorubrum, Haloarcula,
Halogeometricum, Haloterrigena, Halostagnicola, Haloferax, Natrinema, Halovivax and
Natrialba. A clear correlation was found between the recovered archaeal genera and the
origin of isolation. Halorubrum sp. and Haloarcula sp. occurred mainly in saline systems
(chott and sebkha), whereas the other genera were encountered in sand and bulk soil samples.
Culture independent approach using a high-density DNA microarray (PhyloChip) was also
applied in order to assess the diversity and the complexity of the archaeal communities
present in these hypersaline environments.

Keywords: saline, archaea, diversity, PhyloChip
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Microbiological quality and spoilage of Greek aquacultured fish

Boziaris I. S.

Department of Ichthyology and Aquatic Environment, School of Agricultural Sciences,
University of Thessaly, Fitoko street 38446, Nea Ionia, Volos, Greece

The Greek Aquaculture Industry covers approx. the 50% of the total European production in
sea bream and sea bass. The exported products are whole sea bream and sea bass packed in
polystyrene boxes filled with ice and whole gutted fish and fish fillets stored at 0-2oC
aerobically or under Modified Atmosphere Packaging (MAP). The main spoilage mechanism
is the production of microbial metabolites by a fraction of the initial microbiota, the Specific
Spoilage Organisms (SSOs).
The initial microbial population of fish flesh is depended on (i) the micro-biota of the aquatic
environment, (ii) gastrointestinal micro-biota, (which is directly affected by the diet and the
starvation time prior to slaughter) and (iii) microbial contamination during harvesting,
slaughtering, processing and packaging. The fraction of the initial microbiota which will give
the dominant spoilage microbiota (SSOs) and subsequently the microbial metabolites is
depended on temperature and atmospheric conditions during storage and distribution.
This study presents and discusses the findings regarding the microbial diversity and
metabolites produced during storage and distribution of sea bream and sea bass. The modern
studies using 16S rRNA gene analysis and SPME GC-MS determination of metabolites give a
more complete view of microbial diversity and spoilage of those products.

Keywords : seafood, spoilage microbiota, 16S rRNA
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Combined use of antimicrobial edible films, marination and cooking for the inactivation
of Salmonella, Escherichia coli O157:H7 and Listeria monocytogenes on pork meat

Zilelidou E.1, Lytou A.2, Skandamis P.3

1PhD candidate, Department of Food Science & Technology, Agricultural University of
Athens
2Master student, Agriculturalist-Food Technologist, PhD candidate, Laboraty of Food
Quality Control and Hygiene, Agricultural University of Athens
3Assistant Professor (corresponding author), Laboratory of Food Quality Control and
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Odos 75, 118 55, thens, Greece (pskan@aua.gr)

The aim of the study was to evaluate the combined effect of alginate edible films with
oregano essential oil and marination on thermal inactivation of Salmonella, Escherichia coli
O157:H7 and Listeria monocytogenes on pork meat.
Pork pieces (20 g) were inoculated (6.5-7.0 log cfu/g) with a 3-strain composite of
Salmonella, E. coli O157:H7, or L. monocytogenes. Inoculated meat was coated with alginate
(3% w/v) edible films without (EF) or with 1% w/v oregano essential oil (EFO). Controls
were uncoated meat pieces. Samples were stored aerobically at 4°C for 4 days. Following
storage, samples were immersed for 24 hours at 4°C in: home-made marinades based on beer
or orange juice and commercial based on lemon juice or red wine. Samples were also held in
Ringer solution. Marinated samples were oven-cooked to an internal temperature of 65°C.
Total viable counts and pathogen levels were determined after inoculation, storage,
marination and cooking.
EF alone and marination alone did not lead to significant reductions of bacterial populations
(p>0.05). Combination of EFO and marinades caused decrease of L. monocytogenes by ~1.5
log cfu/g and Salmonella and E.coli O157:H7 by ~2.5 log cfu/g compared to controls. Oven-
cooking resulted in 2-4 log cfu/g reductions of pathogens on controls. Treatment with EFO
and marinades enhanced thermal destruction of bacteria. EFO and lemon based marinade
combination, reduced Salmonella and E. coli O157:H7 levels below the detection limit (0.7
log cfu/g) after cooking. Antimicrobial packaging of meat in edible films combined with
marination could be a natural means to increase microbial meat safety.

Keywords: cooking, edible films, marination
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Monitoring of the fate of Listeria monocytogenes biofilm using Scanning Electron
Microscopy

Papaioannou E., Berillis P., Kormas K., Boziaris I. S.*

Department of Ichthyology and Aquatic Environment, School of Agricultural Sciences,
University of Thessaly, Fitoko street 38446, Nea Ionia, Volos, Greece

In this study, (i) population changes using culture media and (ii) monitoring of architectural
structure of Listeria monocytogenes biofilm on stainless steel metal surfaces using Scanning
Electron Microscope was conducted during biofilm growth and cleaning-disinfection. The
growth medium was sterile fish juice and the incubation temperature 15ºC. The chemicals
used for cleaning and disinfection was Hypofoam VF6 and Divosan SU 319/VT 8w,
respectively.
Bacterial cells attached on metal surfaces with initial population of about 3-4 log cfu/cm2,
while division and propagation took place within the first 3 h of cell attachment. After 72 h
(3d) the population reached the level of 5.5 log cfu/cm2, while the outer polysaccharide layer
had already formed. Maximum population density of 6 log cfu/cm2 was observed after 192h
(8d).
Application of cleaning chemicals for 15 min, reduced Listeria monocytogenes population
from 6 down to 3 log cfu/cm2 without any significant optical change to be observed on
biofilm structure. Subsequently application of disinfectant for 15 min reduced further the
population by approx. 1 log cycle, without however the population to be reduced below
detection limit. After disinfectant application structural damage was observed for the majority
of attached cells.

Keywords : biofilm, Listeria monocytogenes, Scanning Electron Microscopy
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Microbial spoilage diversity of fillets and whole sea bream stored at 0oC determined by
16S rRNA gene analysis

Parlapani F. F., Kormas K. Ar. and Boziaris I. S.

Dept. of Ichthyology and Aquatic Environment, School of Agricultural Sciences, University of
Thessaly, Fitokou street, 38446, N. Ionia, Volos, Greece

Culture independent techniques are used for studying seafood microbial ecology because of
their ability to describe both cultivable and uncultivable bacteria within a population.
Investigation of the microbial spoilage diversity of sea-bream using phenotypic and molecular
techniques was carried out.
For the analysis whole sea-bream stored in ice and sea-bream fillets stored under air and MAP
(CO2: 60%, O2: 10%, N2: 30%) at 0oC were used. After TVC enumeration the colonies from
TSA plates were grouped according to their morphological characteristics. Each colony was
tested against a set of phenotypic characteristics and 16S rRNA genes sequencing analysis.
From whole fish in ice 16S rRNA genes sequencing analysis flesh was performed by DNA
totally extracted directly from fish flesh.
Pseudomonas was the predominant spoilage bacterium of all products. The phenotypic
identification showed that the fillets stored in air were spoiled by Pseudomonas fluorescens
and Shewanella putrefaciens, while the fillets under MAP were spoiled by Pseudomonas
fluorescens and Aeromonas salmonicida. Using molecular approach the spoilage microbiota
of fillets stored in air was dominated by Pseudomonas fragi and Shewanella morhuae, while
Pseudomonas veronii and Pseudomonas trivialis were dominated in fillets under MAP.
Pseudomonas fluorescens and Shewanella putrefaciens were the predominant microbiota of
iced stored sea bream based on traditional approach, while Aeromonas salmonicida was
recognized as co-dominant by using DNA extraction directly from fish flesh.
Combination of classical and molecular methodologies provides valuable complementary
information regarding microbiological spoilage. Spoilage bacteria that escape the standard
classical approaches can also be determined.

Keywords : spoilage, microbiota, 16S rRNA
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Edible mushroom biomass generated from lignocellulosic residues - Evaluation of
cultivation process and of end-products

Koutrotsios G.1, Mountzouris K.C.2, Chatzipavlidis I.1 and Zervakis G.I.1

1Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of
General and Agricultural Microbiology, Iera Odos 75, 11855 Athens, Greece (e-mail:
zervakis@aua.gr)
2Agricultural University of Athens, Department of Nutritional, Physiology and Feeding, Iera
Odos 75, 11855 Athens, Greece

Mushroom cultivation constitutes a controlled solid fermentation process aiming at converting
plant residues into edible biomass with noteworthy nutritional characteristics. This work
examined the suitability of nine different agricultural and forestry by-products to serve as
substrates for the cultivation of Agrocybe cylindracea and Pleurotus ostreatus by evaluating
several production-related parameters. In addition, the chemical composition of the
mushrooms and of the spent substrate was studied in relation to various cultivation conditions.
For most of the substrates tested, P. ostreatus was a faster colonizer than A. cylindracea by
completing the incubation stage within 3-5 weeks in nuts-shells, palm leaves and grape-marc
based cultivation media, whereas A. cylindracea required 5-6 weeks for most substrates incl.
wheat-straw (control). The grape-marc substrate provided the highest mushroom yields for
both species examined, followed by several other media that performed equally well with
wheat straw (i.e. 50-70% mushrooms f.w. to substrate d.w.). In addition, olive by-products
supported satisfactory mushroom productivity and quality.
In general, mushrooms content in various elements/compounds (C, N, total lipids, crude
fibers, nitrogen-free extract, etc.) was in accordance with respective literature values.
However, the protein content of mushrooms produced on nuts-shells based substrates was
significantly higher (45% and 32% for P. ostreatus and A. cylindracea respectively).
Furthermore, Pleurotus mushrooms composition was markedly affected by the nature of the
cultivation media used (in contrast to what was observed for Agrocybe basidiomata), while no
statistical significant differentiation was observed between the two species as regards their
content in anyone of the compounds examined. No correlation was also detected between
substrates and mushrooms composition.
Noteworthy was the fact that in many cases, spent mushroom substrates demonstrated higher
protein content and a significant decrease in fibers (notably cellulose and hemicelluloses) in
respect the initial material, which might render them suitable as animal feed.

Acknowledgments: This study was carried out in the frame of the research project entitled
“Metagenomics of ligninolytic microorganisms – Bioconversion of plant by-products into
high-added value products” (Thalis Programme).
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The ectomycorrhizal genus Lactarius Pers. in Greece - New data on the infrastructure of
the section Olentes

Triantafyllou M.1, Polemis E.1, Gonou-Zagou Z.2, Dimou D.M.1,3, Delivorias P.2 and Zervakis
G.I.1
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(zervakis@aua.gr)
2University of Athens, Faculty of Biology, Department of Ecology and Systematics, 15784
Athens, Greece
3Korytsas 10, 15343 Agia Paraskevi, Greece

Members of the ectomycorrhizal genus Lactarius (Russulaceae, Basidiomycota) form
symbiotic relationships with a wide range of plant species, and they are characterized by
basidiomata that secrete a milky latex when injured. For the purposes of this study, nearly all
available material identified as Lactarius in Greece was examined, i.e. 149 specimens
originally assigned in 36 species. The detailed study of macroscopical and microscopical
characteristics using compound optical, DIC and scanning electron microscopy in
combination with the outcome of ITS1-5.8S-ITS2 rDNA sequencing for selected Lactarius
taxa showed that the studied specimens represented in fact 32 species of Lactarius (31 spp.
plus L. cf. flavidus). The reported presence in Greece of L. circellatus, L. evosmus, L. ilicis, L.
leonis, L. musteus, L. scrobiculatus and L. torminosus could not be confirmed from the
material studied. One specimen deposited as L. insulsus was re-identified as L. zonarioides.
Moreover, four additional species were recorded, namely L. mairei, L. intermedius, L.
glaucescens and L. lacunarum (the latter two are reported for the first time in Greece). In
addition, the relationships among L. atlanticus, L. serifluus and L. subumbonatus (section
Olentes) were investigated for the first time through sequencing of their ITS1-5.8S-ITS2
rDNA regions. Results demonstrated that L. atlanticus and L. subumbonatus are two distinct
phylogenetic species, also distinguished by certain macromorphological criteria and host
preference. Furthermore, basidiospores shape and height of spore ornamentation proved to be
of diagnostic value. The only L. serifluus specimen available presented identical morphology
to L. subumbonatus material; moreover, it was grouped together with L. subumbonatus
specimens in the same phylogenetic cluster. Hence, these two taxa most possibly represent
one single species. Finally, the American taxa L. fragilis var. rubidus and L. subserifluus
showed relatively high phylogenetic affinity with L. subumbonatus and L. atlanticus
respectively.

Acknowledgments: This work was partly supported by the SALTYMYC 380233 project
(Thalis Programme). We would like to thank our colleagues C. Fasseas for helping with SEM
observations, and S. Diamandis, Z. Athanasiou, .- . Verbeken, G. Venturella and G. Lalli
for providing Lactarius specimens.
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Olivibacter sitiensis Ntougias et al. 2007 is a member of the family Sphingobacteriaceae,
phylum Bacteroidetes. The genus Olivibacter consists of five taxonomically-described
species, i.e. O. sitiensis, O. soli, O. ginsengisoli, O. terrae and O. oleidegradans, with strain
AW-6T (=DSM 17696T=CECT 7133T) being the type strain and species of the genus. All
members of the genus are aerobic and heterotrophic, non-motile, Gram-negative rods. The
main fatty acids detected in the cytoplasmic membrane of O. sitiensis are C16 : 1�7c and/or
iso-C15 :0 2-OH, iso-C15:0, iso-C17:0 3-OH and C16:0. Menaquinone-7 was identified in the
respiratory chain of the type species of the genus Olivibacter. O. sitiensis AW-6T was
isolated from alkaline alpeorujo, a viscous olive mill waste generated by a two-phase decanter
system operating in the area of Sitia, Crete, Greece. O. sitiensis was reported to be involved in
the degradation of complex recalcitrant compounds. Other members of the genus Olivibacter
were isolated from several environmental sources, including contaminated sites, composts and
viscous wastes. The genetic features of this microorganism, together with the high quality
draft genome sequence, are presented herein. The organism was sequenced under the
Genomic Encyclopedia for Bacteria and Archaea (GEBA) project at the DOE Joint Genome
Institute and it is the first genome sequence of a species within the genus Olivibacter. The
genome is 5,053,571 bp long and comprises 110 scaffolds with an average GC content of
44.63%. Of the 4,565 genes predicted, 4,501 were protein coding genes and 64 RNAs. Most
protein coding genes (68.5%) were assigned to a putative function
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Peptidyl-prolyl cis/trans isomerases as novel regulators of bacterial motility and biofilm
formation

Dimou M, Zografou C, Skagia A, Vezyri E, Venieraki A, Katinakis P

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

Due to its cyclic side chain, proline can adopt both cis and trans conformations about its
peptide bond, creating distinct and interconvertible backbone structures. Peptidyl-prolyl
cis/trans isomerases (PPIases, EC: 5.2.1.8), speeding this interconversion control the duration
and amplitude of a variety of cellular processes such as cell-cycle and protein quality
assessment and turnover while they can also act on polypeptides as folding helper enzymes.
Bacterial PPIases although appear to be non essential for growth under laboratory conditions
they have significant roles in survival in environmental and pathogenic niches. In the present
study we phenotypically characterized Escherichia coli PPIase-deletion and over-expression
strains and we show that some PPIases negatively affect swimming ability as well as specific
forms of bacterial social behavior such as swarming motility and biofilm formation. Finally,
since PPIases constitute three convergently evolved gene families, we clarified the functional
redundancy of each protein with the rest members of all three families under these conditions.

Keywords: Peptidyl-prolyl cis/trans isomerases; bacterial motility; biofilm
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Effect of antibiotic hyper-resistance on the survival of Listeria monocytogenes and
Salmonella sp. after exposure to lethal heat, acid or alkaline conditions

Manios S. G., Zois I., Kamintzis G., Skandamis P. N.

Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Food Quality Control and Hygiene, Iera odos 75, 118 55, Athens Greece

The objective of the study was to evaluate the thermo-, acid- and alkaline tolerance of
different L. monocytogenes and Salmonella sp. strains with artificially induced resistance to
high concentrations of three antibiotics. Using the disk diffusion method, thirty strains of each
pathogen were ranked in accordance with their indigenous resistance to 10 antibiotics (AMP,
AMC, CTX, C, CIP, CN, E, RD, S, TE). Three antibiotics (RD, S, AMP) for Salmonella sp.
and two for L. monocytogenes (RD, S) were selected, based on the high variation of antibiotic
resistance observed among the strains. A susceptible, an intermediate and a resistant strain to
each of these antibiotics were adapted to gradually increasing concentrations of the antibiotics
in order to obtain hyper-resistant (HR) strains. Then the HR strains were exposed to 60oC
(using capillary tubes), in TSB with pH of 3.5 or TSB of pH 10.5. Although remarkable
variation of intrinsic resistance to antibiotics was observed among the strains, the isolation
origin could not be directly linked to this resistance. HR-RD strains of both pathogens showed
increased sensitivity to all stresses. In addition, adaptation of Salmonella sp. strains to high
concentrations of AMP or S did not affect or sensitized the cells against the lethal stresses. In
contrast, HR-S strains of L. monocytogenes showed higher survival in pH 3.5, compared with
parental cultures. Adaptation of L. monocytogenes to high concentrations of antibiotics may
cause further cross-protection against acidic conditions which may be encounter during food
manufacturing.

Keywords: Antibiotics, hyper-resistance, L. monocytogenes, Salmonella sp.
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Assessment of a unified predictive model for the shelf life of acidic emulsified foods in
association with physicochemical and microbial changes during storage

Manios S. G., Ketsatis S., Skandamis P.N.

Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Food Quality Control and Hygiene, Iera odos 75, 118 55, Athens Greece

We aimed (i) to characterize the microbial spoilage of three vegetable-based spreads of low
pH (3.95-4.11) by correlating changes in microbial populations with sensory evaluation,
physicochemical changes and changes in species diversity during isothermal storage and, (ii)
to develop a unified model of microbial spoilage based on the initial concentration of acetic
acid and the initial pH of similar products. Commercial samples of pepper-spread (PS), fava
beans-spread (FS) and eggplant-spread (ES) were stored at 4-25oC and the growth rates of
lactic acid bacteria (LAB) were modeled as a function of temperature and initial pH and
undissociate acetic acid concentration of the products with a polynomial model. The model
was field-validated under real chill chain conditions. Changes in pH, titratable acidity and
organic acids concentration (HPLC) as well as sensory characteristics during storage were
correlated with LAB populations to define the spoilage level. Isolated strains from each
spread and storage temperature were grouped with SDS-PAGE and were identified with 16s-
rRNA. Products with lower pH and/or higher acetic acid content showed higher microbial
stability. Strains of Lactobacillus plantarum or Lb. brevis dominated the LAB association in
all spreads, although their initial populations differed. These facultative or obligate
heterofermentative bacteria contributed to lactic and acetic acid production. The developed
model showed very good agreement with the observed data in PS and FS. The spoilage
patterns of the tested products posed limited complexity and therefore, the unified model may
provide accurate predictions for the assessment of the shelf-life of all acetic acid acidified
spreads.

Keywords: shelf-life, spoilage, modeling, lactic acid bacteria, acid appetizer
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Attachment of Lactobacillus pentosus on the olive surface under different sterile brine
solutions

Grounta A., Nychas G-J. E, and Panagou E.Z.

Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens, Iera Odos 75, Athens 11855, Greece

In the present study, the ability of Lactobacillus pentosus to attach on the surface of olives
was assayed. In parallel, an enzymatic and a non-enzymatic detachment treatment for the
enumeration of the microorganism were compared. Black oxidized thermally processed table
olives were submerged into eight different sterile brine solutions, commonly employed in
industrial practice, which were inoculated with 5 log cfu/ml Lactobacillus pentosus. A low
salt concentration, 6%(w/v)NaCl and a high salt concentration 10%(w/v NaCl)were used as
initial salt concentrations in the brine. The brine was supplemented with 0.5%(w/v)glucose or
0.2%(v/v)lactic acid, or the combination of 0.5%(w/v)glucose and 0.2% (v/v) lactic acid. At
regular time intervals, the cells of the microorganism were detached from the olive skin for
enumeration by an enzymatic or a non- enzymatic treatment. The initial attachment of the
microorganism on the olive surface varied between 2.7 to 5.4 log cfu/g depending on the
brining treatment. The brining treatments of 10% w/v NaCl and 10% w/v NaCl & 0.5% w/v
glucose seemed to stress the microorganism while after the 2nd day of storage the population
was below the detection limit (<1 log cfu/g). In the case of low salt concentration the
acidification with 0.2% v/v lactic acid and the combination of 0.5% w/v glucose & 0.2% v/v
lactic acid favored the attachment and growth of Lactobacillus pentosus during the first days
of storage while the combination of 0.5% (w/v) glucose & 0.2% (v/v) lactic acid in the high
salt concentration gave good results as well.

Acknowledgements: The present study was funded by the European project PROBIOLIVES
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Carbon and nitrogen cycling in soils treated with olive mill wastewater

Tsiknia M.1, Tzanakakis V.1, Oikonomidis D.1, Paranychianakis N.1, Nikolaidis N.1

1 Environmental Engineering, Technical University of Crete, Chania

The management of olive mill wastewater (OMW) remains an important issue in olive-oil
producing areas. An incubation study was carried out to evaluate the effect of OMW, applied
at three rates (42, 84, and 168 m3/ha) on certain chemical and biological properties of soil,
focusing mainly on C and N cycling. OMW stimulated soil respiration in a dose-response
manner at application rates up to 85 m3/ha, but increasing application rate to 168 m3/ha did
not result in an analogous increase in respiration. With regard to phenols content, a great
reduction up to 50 % was observed within the first ten days after OMW application, but then
phenols’ content remained constant by the end of the experiment. Gene copy numbers of
laccase gene were not correlated with this reduction. OMW application increased soil NH4+-
N content especially in doses 84 and 168 m3/ha. By contrast an opposite pattern was found
for soil NO3 –-N implying an inhibition of nitrification process. Indeed data from archaeal
(AOA) and bacterial ammonia oxidizers (AOB) amoA gene copy numbers confirm such an
inhibition in the 10 days after OMW application. Then, amoA gene copy numbers and
potential nitrification rates recovered to values similar or higher to those of control soils but
NO3–-N continued to be lower especially in the highest application rate. he increase in the
amoA gene copy numbers during this period, accompanied by a similar increase in the
denitrifying genes (nirK, nirS, nosZ), is attributed to N losses by denitrification. Our study
suggests that application of OMW to soil at rates up to 84 m3/ha can be efficiently used as a
mean for OMW management and can be beneficial for soils by increasing organic matter and
nutrient content. Additional studies are required to shed light in the mechanisms involved in
phenols removal, to quantify the N losses and to manipulate N cycling so as to couple plant N
requirements to N release.

Keywords: OMW land application, nitrogen cycle, ammonia oxidizers
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Soil Microbial Community Structure Across Climatic and Land Use Gradients in
Koiliaris Critical Zone Observatory (CZO)

Tsiknia M.1, Paranychianakis N.1, Moraetis D.1 Nikolaidis N.1

1 Environmental Engineering, Technical University of Crete, Chania

Microorganisms drive nutrient biogeochemical cycles, ecosystems functioning and the
delivered by them services. Understanding the environmental variables that drive the spatial
distribution patterns of microbial communities is crucial to anticipate ecosystem responses to
global changes, to human perturbation and to develop proper tools for predicting their
functioning. In this study we carried out an extensive sampling campaign (51 points) across
the Koiliaris CZO (Chania, Grete), organized in such a way to effectively capture the complex
variability (climatic, soil properties, hydrology, land use) of the watershed. Analyses of soil
physico-chemical properties (texture, bulk density, XRF, pH, EC, TOC, TN,NO3-N, and
NH4+-N) and biochemical properties (Potential Nitrification Rate) were carried out to
investigate their associations with microbial distribution patterns. Soil microbial community
structure was assessed by using of taxon-specific q-PCR assays targeting the 16S rRNA gene
for total bacteria, archaea and fungi, -Proteobacteria, -Proteobacteria, Actinobacteria,
Firmicutes, Bacteroidetes,and Acidobacteria. Our findings revealed strong differences in the
distribution of taxons in terms of land use and soil properties and strong relationships among
them.

Keywords: microbial diversity; river basin; q-PCR
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Evaluation of various algorithms for microbial community analysis on a real dataset
derived from pyrosequencing in lagoonal sediments

Pavloudi C.1,2, Oulas A.2, Sarropoulou .2, Karakassis .1, Arvanitidis C.2

1 Department of Biology, University of Crete
2 Institute of Marine Biology, Biotechnology and Aquaculture, Hellenic Centre for Marine
Research, Crete

Lagoons are enriched habitats, with unstable environmental conditions caused by their
constraint from the sea and their shallowness. he frequent fluctuations of the abiotic
parameters cause severe changes in the abundance and distribution of organisms; while this
relationship has been studied for macrofaunal organisms, only little is known about the
lagoonal microbial diversity.
Pyrosequencing has quite commonly been used over the past few years for the assessment of
the microbial diversity in various habitats. However, a standard processing method of the
sequences derived from the next generation sequencing platforms does not exist.
The aim of the present study was to explore the multivariate biodiversity patterns of
microorganisms with the use of different algorithms for microbial community analysis, with
or without noise removal, and the subsequent evaluation of the used algorithms.
For this purpose, sediment samples were collected from five lagoons, located in Amvrakikos
Gulf (Ionian Sea, Western Greece). Microbial DNA was extracted from the sediment upper
layer and was further processed through deep sequencing of the V5-V6 region of the 16S
rRNA gene (454 GS FLX Titanium Series, Roche).More than 180,000 sequenced reads were
retrieved from the all the sediment samples. Preliminary results show that the spatial diversity
pattern of the microorganisms deriving from the use of the original sequenced reads is by far
different from the one deriving after the processing of the reads for removal of sequencing
errors and chimeras. Furthermore, the use of different algorithms seems to alter the
biodiversity pattern in the lagoons under study.

Keywords: Microbial diversity, Lagoons, Pyrosequencing, Noise removal algorithms
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Cyanobacterial hepatotoxins in the Sea: The case of Amvrakikos gulf

Vareli K.1, Touka .5, Jaeger W.2, Zacharioudakis G.7, Metsios A.6, Briasoulis E.4,5, Frillingos
S.3, Sainis I.5.

1 Department of Biological Applications and Technology, University of Ioannina, 45110
Ioannina, Greece
2 Department of Clinical Pharmacy and Diagnostics, University of Vienna, A-1090 Vienna,
Austria
3 Laboratory of Biological Chemistry, School of Medicine, University of Ioannina, 45110
Ioannina, Greece
4 Haematology Department, University Hospital of Ioannina, 45110 Ioannina, Greece
5 Interscience Molecular Oncology Laboratory, Human Cancer Biobank Center, University of
Ioannina, 45110 Ioannina, Greece
6 Laboratory of Physiology, School of Medicine, University of Ioannina, 45110 Ioannina,
Greece
7 Department of Botany, Faculty of Biology, University of Athens, Panepistimioupolis 15781,
Athens, Greece.

Cyanobacterial blooms are a major uprising world problem of freshwater ecosystems that
increasingly concerns public health since it has been shown that, on average, 60% of these
cyanobacterial blooms are toxic. The most studied cyanobacterial toxins belong to a family of
cyclic heptapeptide hepatotoxins called microcystins. Although intoxication of aquatic
organisms involving microcystins has been amply documented in freshwater ecosystems
worldwide, reports on such intoxications of marine organisms are limited. We investigated
seasonal changes of microcystin concentrations both in water and in the edible species
Mytilus galloprovincialis collected from Amvrakikos gulf, one of the most productive Greek
¨seafood¨ areas and a Mediterranean wetland of international significance according to
Ramsar Convention. The microcystin concentrations in water were below the WHO upper
limit for recreational activities. In contrast, we found that microcystin concentrations in
Mytilus galloprovincialis mussels (ranging from 141.5 ± 13.5 to 45 ± 2 ng gr-1 ww) exceeded
the upper limit of the tolerable daily intake (TDI) of microcystin as determined by WHO.
Genotype composition of the total cyanobacterial community of the gulf was analyzed with
denaturing gradient gel electrophoresis (DGGE) of the intergenic transcribed spacer region of
the rnn operon (rRNA-ITS). The cyanobacterial community was found to be dominated
almost exclusively by the cosmopolitan species Synechococcus - Synechocystis. The
cyanobacterial genes involved in the production of microcystins were delineated with PCR
using a range of both specific and degenerate molecular primers against microcystin
synthetase gene cluster (mcyS).

Keywords: Hepatotoxins, Cyanobacteria, Amvrakikos
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Isolation and structure elucidation of a new polyketide from an endophytic
actinobacterium of a red alga

Rab E.,1,2 Ioannou E.,1 Kekos D.,2 Roussis V.1

1National and Kapodistrian University of Athens, School of Pharmacy, Department of
Pharmacognosy and Chemistry of Natural Products, Athens
2National Technical University of Athens, School of Chemical Engineering, Biotechnology
Laboratory, Athens

Marine organisms, including marine-derived bacteria and fungi, represent a prolific source of
structurally diverse natural products, many of which exhibit antibacterial, antifungal,
antiprotozoal, antiviral, anti-inflammatory, cytotoxic, antifouling, antifeedant, ichthyotoxic,
and/or insecticidal activities.
In search of new bioactive secondary metabolites from marine organisms found along the
coastlines of Greece, we focused our attention on an endophytic actinobacterial strain isolated
from the inner tissues of the red alga Laurencia glandulifera, collected in Zoumberi, south of
Nea Makri, Attiki.
The endophyte was cultured in flasks containing a seawater-based medium and shaken at 230
rpm at 27 ºC. After one week of cultivation, Amberlite XAD-7 resin was added to each flask
and the slurry was shaken for 6 h. The resin was filtered through cheesecloth, washed with
deionized water and extracted with acetone. Removal of the solvent under vacuum afforded
the crude actinobacterial extract which was subjected to a multi-step fractionation procedure
that has led so far to the isolation of one new natural product and three previously reported
metabolites. The structure elucidation and the assignment of the relative configurations of the
compounds were based on extensive analyses of their spectroscopic data (NMR, MS, IR,
UV).
The isolated compounds were identified as hydrocinnamic acid, enterocin, wailupemycin D
and a new derivative of the latter. The enterocins and the wailupemycins are bacteriostatic -
pyrone containing polyketides, whereas hydrocinnamic acid is considered as an intermediate
in their biosynthesis.
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Microbiological Diversity in Pharmaceutical Purified Water

Delliou A.-A. P., Katsifas E.A., Savvides A. L., Karagouni A. D.

National and Kapodistrian University of Athens, Faculty of Biology, Department of Botany,
Microbiology Group, 157-81, Athens.

During the last years, researchers have been investigating microbial diversity in purified and
ultrapure water production systems in pharmaceutical, semiconductor, food and beverage
industries. Studies in such oligotrophic aquatic ecosystems have shown the distribution of
viable but non culturable bacteria (VBNC) or ultramicrocells. Furthemore, recent studies have
concluded in the dominance of an endogenic community composed from Gram negative
bacteria, mostly Sphingomonas sp, Bradyrhizobium sp., Ralstonia sp. and Pseudomonas sp..
The aim of this study was the investigation of microbial diversity in pharmaceutical purified
water, using conventional culture dependent methods and molecular methods (DGGE, BOX-
PCR) and was focalized in the detection and isolation of a) copiotrophic and oligotrophic
mesophilic community, b) psychrophilic community, c) filterable bacteria that penetrate the
filter membranes with 0,2 m diameter pores. Selected strains were molecularly identified
with amplification and sequencing of 16s rRNA gene.
During 4 sampling, 1771 isolates were clustered (using GelCompar II) in 257 different BOX
patterns and the dominant strains were identified. Two discrete communities were noted. The
first was the copiotrophic community, mostly composed from the phylum Firmicutes and
particularly from the genus Bacillus with dominant species B. aquimaris, B. barbaricus, B.
cibi and B. niabensis. The phylum Actionacteria (genera Rhodococcus, Kocuria and
Microbacterium) participate in the population but in much lower levels. On the contrary, the
second discrete community was the oligotrophic which has complete different structure. The
dominant bacteria were grouped in the phulum Proteobacteria and specifically in the class of
Rhizobiales (genera Methylobacterium, Blastobacter, Bradyrhizobium and Sphingomonas).
Other genera identified were Brevibacillus, Ralstonia, Bulkhoderia, Acinetobacter and
Paracoccus. The use of DGGE, revealed similar fingerprint patterns throughout the samplings
but the most noticeable result was the detection of bands in the samples screened for filterable
bacteria. The results agree with recent findings of other studies, indicating the occurrence of
VBNC and filterable bacteria.

Keywords: purified water, VBNC bacteria, oligotrophy
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A study on the microbiological quality of “Xygalo Siteias”, a PDO product of Crete,
Greece

Kombolitis N., Lapidakis N., Kokkinakis E., Fragkiadakis G.A.

Technological Educational Institute (T.E.I.) of Crete, School of Health and Welfare
Professions, Department of Nutrition and Dietetics, Siteia, Greece

Xygalo Siteias is a “Protected Designation of Origin” product of milk acidification, produced
from goat’s milk or/and sheep's milk; with maximum moisture content 75 %; salt 1.5 %; fat in
dry matter 33 % to 46 %, and minimum protein content 31.5 %. The milk is fermented acidic
bacterial cultures and small amounts of natural rennet, for 7-10 days at 15-20°C, while
ripening continues for about one month at 10-15°C if the milk was initially pasteurized;
otherwise the product must be refrigerated <4 °C for two more months to ensure it’s free from
undesirable microorganisms. Xygalo as an excellent “hors d’oeuvre” offered in local
restaurants as a dish in line with the Cretan diet, but exported as well. In this study, Xygalo
samples were collected by the local market and microbiological quality assessment was
carried out by determining the mesophilic aerobic count (MAC) on Standard Plate Count
Agar (PCA) agar after incubation at 32°C for 48h, and the Coliform bacteria (Total Coliforms
or TC) numbers with the Brilliant Green Bile (BGB) broth method, after incubation at 37°C
for 24h. The MAC range was 2.4x106–107 CFU/g (colony forming units per gram) on PCA, a
count range influenced by the different ripening times of the product. On the other hand, the
mean most probable number (MPN) of total colliforms/100 g sample was 9 CFU (MPN
accuracy 95%), ranging between 1-36 CFU. To our knowledge, this is one of the first
microbiological studies on xygalo, and may contribute to monitoring its quality.

Keywords: Xygalo Siteias, Microbiological, Quality
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Effect of Lactobacillus rennini ACA-DC 565 as adjunct on the microbioplogical,
physicochemical and sensory characteristics of Feta cheese

Tsoumpri A., Georgala E. Tsakalidou E. and Aktypis A

Agricultural University of Athens, Department of Food Science and Technology, Laboratory
of Dairy Research, Athens, Greece

In order to evaluate the effect of Lactobacillus rennini ACA-DC 565 as adjunct culture on
Feta cheese production, we performed cheese making trials using the following combinations
of starters: (A) the mixed culture (control) of Lactococcus lactis spp. lactis ACA-DC ??,
Streptococcus thermophilus ACA-DC 7 and Lactobacillus. delbrueckii spp. bulgaricus ACA-
DC 84; (B) the starter A in combination with Lactobacillus rennini ACA-DC 565 as adjunct;
and (C) the starter A in combination with Lactococcus. lactis spp cremoris ACA-DC 52 as
adjunct. Microbiological and physicochemical analyses were performed throughout
production and ripening (days 1, 15, 30, and 60). Statistically significant differences were
observed for thermophilic lactobacilli and NSLAB between cheese B and the other two, A
and C. The populations of the other microbiological groups examined were similar among all
cheeses. No significant differences in physicochemical characteristics were observed, except
of the moisture content being significantly lower in cheeses B and C was than in the control
cheese A. The most pronounced effect was observed in the case of proteolysis (% TCA-SN)
after 15 days, which in cheese B was higher (0.40%) than in cheeses A and C (0.27 and 0.24,
respectively). Finally, during the sensory assessment the cheeses (day 60), cheese B prepared
with the Lb. rennini as adjunct scored significantly higher than cheeses A and C.

Keywords: Feta cheese; Lactobacillus rennini ACA-DC 565; Adjunct culture
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Genetic and phenotypic diversity of N2-fixing bacteria isolated from the rhizosphere of
cereals grown in experimental field of Agricultural University of Athens

KEFALOGIANNI I., KOUGIOUMTZIDOU A., TZIORTZI F., GIOVANI M., VENIERAKI
A., TAMPAKAKI A., KATINAKIS P. and CHATZIPAVLIDIS I.

Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of
General & Agricultural Microbiology, Iera Odos 75, 11855, Athens

The microaerophilic, diazotrophic, plant growth promoting rhizobacteria of the genus
Azospirillum (alphaproteobacteria) are highly motile, soil and rhizosphere inhabitants. Some
of the traits that contribute to their ability to promote plant growth are: indole acetic acid
(IAA) synthesis, phosphorus solubilization and nitrogen fixation. Additionally, azospirilla are
able either to swim (polar flagellum) or swarm (lateral flagella). Four diazotrophic bacteria
designated as A, B, 4a2 and H2 were isolated from the rhizosphere of cereals (Zea mays,
Secale cereal, Zea mays and Hordeum vulgare respectively) grown in the experimental field
of Agricultural University of Athens and were characterized as Azospirillum brasilense. In
addition their nitrogen fixation efficiency, IAA production and phosphorus solubilization
capacity were assessed. Furthermore, it was examined the influence of different
environmental conditions (temperature and salinity) on their growth, swarming and
swimming behavior. These strains are currently evaluated for their influence on the plants
under growth chamber conditions.
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Biofuels production from food-industry wastes

ALEXANDROPOULOU M.1 NTONOPOULOU G.2 AND LYBERATOS G.1,2

1 SCHOOL OF CHEMICAL ENGINEERING, NATIONAL TECHNICAL UNIVERSITY OF
ATHENS, 15780, ATHENS
2 FORTH- ICEHT-STADIOU ST, PLATANI, P.O BOX 1414, 26504, PATRAS

Increased scientific and commercial interest in the development of viable biorefining
strategies converting renewable raw materials into biofuels, chemicals, biodegradable plastics,
biomaterials and food is driven by environmental concerns, depleting petroleum resources,
and public awareness. Sustainable development is strongly dependent upon the establishment
of cost-competitive and environmentally benign technologies that convert renewable
resources into the same or new products that are derived today through (petro) chemical
processing. The solid and liquid waste streams from the food industry provide an ideal
renewable resource for the development of novel and sustainable technologies. The Greek
food industry constitutes the largest industrial sector in Greece and its waste streams could
support the development of sustainable biorefineries. In this way, food production and
processing could be achieved in conjunction with the production of biofuels. The aim of this
study is the valorisation of the waste streams from a food industry in Greece, for the
production of renewable energy sources (biogas, and biohydrogen) through sustainable
technologies. Three different waste streams were used as feedstocks for hydrogen and
methane production: out of date solid baby foods at different flavors (waste I), out of date
liquid commercial sugar based syrups (waste II), out of date chocolate (waste III). All the
feedstocks were characterized prior to use. The experiments showed that all the feedstocks are
promising feedstocks for these bioprocesses and the hydrogen and methane obtained yields
are close to the theoretical ones.
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Investigation on the entomopathogenicity exerted by P. entomophila against
agricultutural important pests in the Mediterranean region: Preliminary results

Nikolouli K.1, Kalaitzaki A.2, Livieratos I.3 and Mossialos D.1*

1Department of Biochemistry and Biotechnology, University of Thessaly, Greece
2Institute for Olive Tree and Subtropical Plants of Chania
3Mediterranean Agronomic Institute of Chania *Email: mosial@bio.uth.gr

Pseudomonas entomophila is an entomopathogenic bacterium that can kill Drosophila
melanogaster upon ingestion. Pseudomonas entomophila is pathogenic in Drosophila larvae
and adults triggering a systemic immune response. Using biological assays we tested the level
of entomopathogenicity against the following agricultural pests that provoke significant losses
in economically important crops in the Mediterranean region: Tuta absoluta (larvae and
adults) and Ceratitis capitata (adults). In order to perform the biological assays we used
bacterial pellet in OD600=100 which was mixed with proper food and the mortality was
monitored for 5 days at 28 C. Tuta absoluta larvae showed 100% mortality in 48 hours, while
in adults we did not observe any. Ceratitis capitata adults showed mortality in 48 hours which
reached 100% in 72 hours. The above preliminary results show that Pseudomonas
entomophila exerts pathogenicity in agricultutural important pests and make it a candidate
that could be possibly used as a biopesticide.
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Microbial diversity in the Santorini volcanic complex

Christakis C.A.1,2, Polymenakou P.N.1,*, Nomikou P.2, Bell Croff K.3, Mandalakis M.1,4,
Sarropoulou E.1, Oulas A.1, Carey S.4

1Hellenic Centre for Marine Research, Institute of Marine Biology, Biotechnology and
Aquaculture, Gournes Pediados, Heraklion Crete, Greece
2National and Kapodistrian University of Athens, 15784 Zographou, Athens, Greece
3Graduate School of Oceanography, University of Rhode Island, Narragansett,USA
4University of Crete, Department of Chemistry, Heraklion Crete, Greece

Hydrothermal fields are habitats with worldwide distribution in the seafloor, and are usually
associated with mid-ocean ridges spreading centers. Hydrothermal field environments are
being investigated in the last 35 years and numbers of bacteria and archaea, their unique
metabolic and physiological properties and their vast phylogenetic diversity have been
studied. The Santorini volcanic complex includes a series of hydrothermal vent fields that
have been recently discovered in the submarine volcano of Kolumbo, in the Santorini caldera,
and in the Christiana domes. This volcanic complex is part of the Hellenic Volcanic Arc and
presents diffused gas and liquid venting, intermediate temperatures (70oC-220oC) and sulfide
and sulfate compounds of Tl+Sb. In the present study, microbial diversity was investigated by
DNA extraction from the sediments and microbial mat environmental samples. Then the
hypervariable V5-V6 regions of the 16S rRNA gene was barcoded and sequenced with the
state of the art high throughput technique of pyrosequencing by using the 454 GS FLX
Titanium Series (Roche) machine. The primary sequences produced, were processed with the
AmpliconNoise algorithm for the removal of sequencing and PCR errors and also the removal
of chimeric sequences, while the clustered high quality sequences were further processed with
the QIIME software package and then categorized into operational taxonomic units (OTUs),
according to the Ribosomal Database Project (RDP). Data matrices were produced with OTU
abundance values for four similarity levels (99%, 97%, 95%, 90%) and then the data were
normalized and put into similarity data matrices. A total of 6433 OTUs were detected, where
two unknown archael OTU were dominated, whereas two chimneys from the Kolumbo
volcano and the Santorini caldera presented the highest diversity. Sampling was carried out in
September 2011 with the exploration vessel Nautilus, whilst the laboratory and computer
analyses were carried out in the Hellenic Centre of Marine Research in Heraklion of Crete.
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Proteomic analysis of Pseudomonas putida F1 during benzoate biodegradation

Mandalakis .1,2*, Panikov N.1, Dai S.1, Karger B.L.1

1Barnett Institute, Northeastern University, Boston, MA 02115
2University of Crete, Department of Chemistry, Heraklion Crete, Greece

Pseudomonas putida F1 is a Gram-negative bacterium with high biotechnological interest due
to its capability to degrade a large variety of toxic aromatic compounds at high rates. Up to
now, several Pseudomonas putida strains have been investigated by proteomics approaches to
better understand the changes taking place in their protein profile during pollutant
biodegradation and to elucidate the adopted catabolic pathways. Though, the majority of
published proteomic studies have employed conventional two-dimensional polyacrylamide
gel electrophoresis (2D-PAGE) followed by mass spectrometry. Nowadays, 2D-PAGE is
being replaced by modern shotgun proteomic methods, which involve 2-dimensional liquid
chromatography coupled to tandem mass spectrometry (2D-LC-MS/MS) and offer a much
larger number of protein identification and quantifications.
In the present study, Pseudomonas putida F1 was subjected to shotgun proteomic analysis in
order to investigate the changes occurring in its protein profile during benzoate degradation.
For that purpose, the degradation of citrate was taken as a reference point. The bacterium was
cultivated in a bioreactor using benzoate and citrate as a sole carbon source. A series of
repetitive batch cultivations was necessary to attain the complete activation of bacterial cells,
after which the growth profile obeyed a simple kinetic model with no lag-phase and
exponential growth until full depletion of C-substrate. Specific growth rates of bacteria were
similar on benzoate (1.01±0.11 h-1) and citrate (1.11±0.12 h-1). Switching from citrate to
benzoate resulted in the upregulation of all 14 proteins implicated in the transformation of
benzoate to succinyl-CoA via the catechol ortho-cleavage pathway, as well as of two proteins
participating in the parallel protocatechuate ortho-cleavage pathway. Besides the enzymes
directly involved in benzoate degradation, upregulation was also observed for other
interesting proteins, such as a protein acting as an efflux pump for benzoate export, several
stress-related proteins and proteins involved in the degradation of other aromatic compounds.
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AMF inocula: Are we targeting the right selection attributes?

Omirou M.1, Ipsilantis .2, Karpouzas D.G.
3, Ioannides I.M.1, Papadopoulou K.K.3, Ehaliotis C.4

1Agricultural Research Institute, Department of Agrobiotechnology, Agricultural Research
Institute P.O. Box 22016, 1516 Nicosia, Cyprus
2Soil Science Laboratory, Faculty of Agriculture, Aristotle University, 54124, Thessaloniki,
Greece
3University of Thessaly, Department of Biochemistry and Biotechnology, Ploutonos 26 and
Aiolou str., 41221 Larisa, Greece
4Agricultural University of Athens, Department of Natural Resources and Agricultural
Engineering, 75 Iera Odos str., 11851 Athens, Greece.

Commercial production and distribution of AMF inocula is increasing worldwide. Our recent
results from pot, greenhouse and field experiments converge towards three points of caution:
A) Effects of non-locally produced inocula should be evaluated at the level of microbial
invaders, since inocula may out-compete local, potentially beneficial strains. B) High
colonization efficiency is an essential selection attribute; however colonization extent is rarely
related to plant benefit. C) Inocula are often non-effective in the lack of nutrient, water or
other growth limitation.
Specifically: Five native AMF inocula previously isolated from organic farms in Greece were
tested at pot and greenhouse scale on pepper plants. Colonization was in general not in line
with improved yield or P uptake, indicating that this is not a safe criterion for inoculum
selection. On the contrary, a poor colonizer (R. irregularis) consistently produced the best
yield results. In another experimental trial we investigated the effects of a commercial AMF
inoculun on watermelon performance under optimal and suboptimal watering. Inoculation of
plants grown under water stress resulted in a significant increase in water use efficiency, fruit
yield, shoot/root-P and root-N. However, only root-P responded to AM inoculation under non
stress conditions. The native mycorrhizal population did colonize watermelon roots (Glomus
and Paraglomus species), but some members of this colonizer community appeared sensitive
to the introduction of the alocthonous inoculum and to water stress conditions (DGGE
profiles). The alochtonous inoculum resulted in increased plant colonization (gene copy
numbers, TaqMan real-time PCR) under water stress conditions only.

Keywords: Endomycorrhizae, microbial inocula, microbial ecology
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Active packaging of pork meat under modified atmospheres using alcoholic distillates as
antimicrobials

Kapetanakou, E.A., Agathagelou, E.I., Fytros, A.A., Manios, S.G., Skandamis, P.N.

Agricultural University of Athens, Food Science and Technology, Iera Odos 75, 11855,
Athens

The study aimed to evaluate the effect of alcoholic distillates (AD) vapors on microbial,
physicochemical, and sensory profile of pork meat stored in modified atmospheres (MAP).
Pork pieces and kitchen cloths were placed into two compartments Petri-dishes. One mL of:
water (control), 30% and 40% v/v alcohol, whiskey (40% alcohol), brandy (36% alcohol),
raki (39.6% alcohol), tsipouro (41% alcohol), and ouzo (40% alcohol) were added to kitchen
cloths. All samples were stored under 40%CO2:30%O2:30%N2 (40/30/30) or
80%O2:20%CO2 (80/20) and at 4 and 10°C. Total viable counts, Pseudomonads, Brochothrix
thermosphacta, lactic acid bacteria (LAB), yeasts and moulds, and Enterobacteriaceae were
monitored, while colour, odour, and taste were also evaluated. Glucose and organic acids
were determined by HPLC.
LAB were the specific spoilage organism with (4 C) or without co-dominance of

.thermosphacta (10 C). At 4°C, when LAB on controls reached 8.0 logCFU/g (on day 20),
on treated samples, LAB followed the order: whiskey brandy raki ouzo (4.6-4.9
logCFU/g)>30%, 40% alcohol, and tsipouro (5.4-6.0 logCFU/g). Shelf-life was extended 5-8
days at 4°C and 3-5 days at 10°C. ADs also inhibited Pseudomonads and B.thermosphacta
(3.0-5.0 logCFU/g) compared to controls (8.5-9.0 logCFU/g). At 4 C, lactic acid
concentration was decreased on controls during storage, while in samples with ADs increased,
possibly due to Pseudomonads inhibition. At 10 C, lactic acid was stable in ADs-packaged
sample, due to suppression of B.thermosphacta growth. Acetic acid highest levels were
detected under 40/30/30. In contrast to 4oC, where glucose remained stable, at 10oC its levels
were reduced during storage. Packaging under 80/20 resulted in better odour, colour and taste.
Vapour phase of ADs combined with MAP may be an effective packaging method for
extending shelf-life of pork meat.

Keywords: active packaging, alcoholic distillates, MAP, vapour, spoilage
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Heavy metals removal by Mycobacterium gilvum Spyr1 in liquid cultures

Karabika E1, Tsogas G2, Vlessidis A2, Koukkou AI1

1Biochemistry Laboratory,
2Laboratory of Analytical Chemistry, Department of Chemistry, University of Ioannina,
45110, Ioannina, Greece

Although some heavy metals are essential micronutrients, they are toxic at high levels causing
damage to environment and living organisms including human beings. The interest in
bacterial heavy metal resistance is of practical significance, as bioaccumulation into
microorganisms is the prominent process of heavy metals removal.
The genome of Mycobacterium gilvum strain Spyr1 which was previously isolated as a PAH
degrading bacterium (Karabika et al. 2009), is composed of a 5,547,747 bp long circular
chromosome and two circular plasmids, a larger and a smaller one with sizes of 211,864 and
23,681 bp, respectively (Kallimanis et al. 2011). The physical existence of plasmids was
confirmed by Pulsed Field Gel Electrophoresis (PFGE) and Southern hybridization
experiments.
Based on genome information, genes encoding metal resistance were identified both on
chromosome and large plasmid. Spyr1 was tested for its ability to grow on heavy metals and
metalloids such as Zn(II), Ni(II), Cu(II), Co(II), Pb(II), Cr(VI), Cr(III), Cd(II), Mn (II),
As(VI) and B(III). Cu(II), Pb(II) and Ni(II) were chosen for further investigation based on
minimal inhibitory concentration (MIC), heavy metal biological importance and
environmental contamination. Spyr1 cells were able to remove 55% Cu(II) (25 ppm), 35%
Cu(II) (125 ppm), 20% Cu(II) (250 ppm), 60% Pb(II) (62.5 ppm) and 35% Pb(II) (500 ppm)
whereas, removal of 25% Cu(II) and 22% Pb(II) was demonstrated in a mixture of 75 ppm
Cu(II) and 95 ppm Pb(II). No Ni(II) removal was observed. Although copper-acclimated cells
showed increased Cu-tolerance, Cu-removal was significantly decreased compared to non
copper-acclimated Spyr1 cells. Metal concentration was measured by Atomic Absorption
Spectrophotometry (AAS).

Keywords: Mycobacterium gilvum, heavy metal resistance, plasmid
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Control of Listeria monocytogenes by applying alginate-based films with alcoholic
distillates alone on ham slices or combined with microwave reheating on frankfurters

Kapetanakou, E.A., Karyotis, D., Skandamis, P.N.

Agricultural University of Athens, Food Science and Technology, Iera Odos 75, 11855,
Athens

The study aimed to evaluate the efficacy of edible films (EF) with alcoholic distillates (AD)
to control Listeria monocytogenes alone on ham slices or combined with microwave reheating
on frankfurters.
Frankfurters (two/package) and ham slices (tree/package) were inoculated with 3 2
logCFU/cm2, respectively, of 4-strain L.monocytogenes mixture (1/2a and 4b). EFs were
immersed in 40% v/v alcohol, raki (39.6% alcohol), tsipouro (41% alcohol), and ouzo (40%
alcohol) for 3 min. Frankfurters and ham without EF and with EF but without ADs and
alcohol were used as controls. Frankfurters were placed between two EFs, while in ham slices
packages, EFs were placed between slices. Samples were stored under vacuum at 4 and 10°C.
Frankfurters were reheated on microwave (1000W/60 sec) to monitor the effect of storage in
the presence of EM and ADs on thermotolerance of L.monocytogenes.
At 4°C, when L.monocytogenes on controls of frankfurters reached 8.0 logCFU/g (day 30),
L.monocytogenes counts on treated samples were: EF without ADs and alcohol (4.5
logCFU/cm2)>tsipouro raki ouzo (3.5-4.0 logCFU/cm2)>40% alcohol (2.5-3.0
logCFU/cm2). EFs with ADs applied on hams caused stronger inhibition on L.monocytogenes
compared to frankfurters. At 4°C, thermotolerance of L.monocytogenes on frankfurters
increased during storage accordingly: raki (2.5 logCFU/cm2)>ouzo (2.0
logCFU/cm2)>tsipouro (1.5 logCFU/cm2), compared to controls, where no variation was
observed. At 10°C, heat resistance of L.monocytogenes did not vary during storage due to
ADs, except for raki which showed an increase (2.5 logCFU/cm2) at the end of storage.
Although the application of EFs with ADs on ham and frankfurters may be an effective
method for controlling L.monocytogenes, the combination with microwave reheating was not
an extra hurdle for pathogen inactivation.

Keywords: edible films, alcoholic distillates, ham, frankfurters, microwave, L.
monocytogenes
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Effect of conventional and natural sanitizers on the control of Escherichia coli O157:H7
on spinach and lettuce

Poimenidou S.1, Mpikouli V.2 , Nychas G.,3 and Skandamis P.4

1PhD candidate, Department of Food Science & Technology, Agricultural University of
Athens
2Bachelor student, Department of Food Science & Technology, Agricultural University of
Athens
3Professor, Laboratory of Food Quality Control and Hygiene, Laboratory of Food
Microbiology and Biotechnology, Agricultural University of Athens
4Assistant Professor (corresponding author), Laboratory of Food Quality Control and
Hygiene, Department of Food Science & Technology, Agricultural University of Athens, Iera
Odos 75, 118 55, thens, Greece (pskan@aua.gr)

Fresh produce-associated outbreaks have been linked to increased consumption of fresh-cut
salads. This study aimed to investigate the effectiveness of conventional and natural sanitizers
on control of E. coli O157:H7.
Vegetables were inoculated with E. coli O157:H7(106 CFU/g, 1h, 5°C) and immersed (2 or 5
min, 25°C) in water, NaOCl (6-14%; 60 and 300ppm), Citrox (C) (0.5%), oregano
hydrolysate (OH), vinegar and lactic acid (LA) (2%) solutions, and sequentially in LA–C, C-
LA, OH-C, C-OH. Treated samples were immersed in ice-H2O (30 sec) and stored at 5°C
under MAP. Sensory evaluation, color, gas changes, levels of pathogen (CT-SMAC) and total
viable counts - TVC (TSA) were determined after decontamination and 7 days.
Water reduced E. coli O157:H7 and TVC by <1 log CFU/g, while TVC increased by ~1.3 log
CFU/g within 7 days. NaOCl and C treatments reduced pathogen by ~1 log CFU/g. The
maximum observed reductions of E. coli O157:H7 were 5.2 and 3.9 log CFU/g after vinegar
on spinach and lettuce, respectively, followed by LA, with respective reductions 2.0 and 3.7
log CFU/g. During storage, LA and vinegar further reduced pathogen but not TVC, which
increased after LA by 2.0 log CFU/g and after C and NaOCl by ~1.5 log CFU/g. Combined
treatment of C-LA resulted in 2.5 log CFU/g reductions of E. coli O157:H7 within 7 days.
The results suggest that chlorine solutions can be replaced by other more natural
decontamination agents to control E. coli O157:H7 and shelf life extension of bagged
vegetables.

Key words : Escherichia coli O157:H7, decontamination, fresh-produce
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Study of the ability of pathogenic bacteria Salmonella enterica to form biofilms under
different environmental conditions, temperature, pH and growth medium composition

Blana V. A. and Nychas G.-J. E.

Laboratory of Microbiology and Biotechnology of Foods, Dept. of Food Science, Technology
and Human Nutrition, Agricultural University of Athens, Iera Odos 75, Athens 11855, Greece

The ability of fourteen strains of the pathogenic bacterium Salmonella enterica to attach and
form bioflims was studied under in vitro experimental conditions simulating food production
and processing environments. Different environmental conditions, temperature (15 30°C),
pH (5,5, 6,5 7,4) and growth medium composition, were tested. Bacterial strains isolated
either from mammals or foods and industrial surfaces were used, whereas two materials
extensively used throughout the food-processing industry, stainless steel and polystyrene,
were used for the biofilm development. Results were expressed as log CFU/cm2 and
absorbance at 575nm for stainless steel and polystyrene surfaces, respectively. The majority
of the strains tested, presented high rates of attachment (60-70%) on stainless steel surfaces.
More precisely, the strains S. enterica B73 and S. Typhimurium B62 showed the greatest
adherence, 70 and 73% respectively. The maximum population density (6 log CFU/cm2) of
attached cells was observed by the strains S. enteric (B17, B19, B42, B52, B67 and 78) and
S. Typhimurium ( 62 and 137) after 96 and 120 hours of incubation at 15°C where the pH
of the growth medium was 6,5. On the contrary, the low temperature 15°C in combination
with the relatively low pH values (5,5 and 6,5) affected negatively the biofilm formation on
the surface of polystyrene. At 30°C, pH values 6,5 and 7,4 and in the lack of nutrients, biofilm
formation was observed with high absorbance at 575nm. Six strains S. enterica (B17, 19, 42,
52, 64 and 67), S. Enteritidis 56 and S. Typhimurium 193 and 194, gave the higher
absorbance values, which exceeded 1.5.

Keywords: biofilms, Salmonella enterica, foods
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Quorum sensing signal molecules (AHLs and AI-2): their presence in minced beef stored
under various conditions (temperature and packaging)

Blana V. A. and Nychas G.-J. E.

Laboratory of Microbiology and Biotechnology of Foods, Dept. of Food Science, Technology
and Human Nutrition, Agricultural University of Athens, Iera Odos 75, Athens 11855, Greece

Acylated homoserine lactones (AHLs) and autoinducer-2 (AI-2) signal molecules were found
to be present in meat stored under different conditions (i.e., temperature and packaging), and
correlated with the ephemeral spoilage organisms that comprise the microbial community
generally associated with this product. The microbial association was strongly affected by the
packaging condition, which consequently had an effect on quorum sensing signals detected
throughout storage. The presence of AHL signal molecules was detected in minced beef
samples stored aerobically and under modified atmospheres, when pseudomonads and
Enterobacteriaceae populations ranged between 107 and 109 CFU/g, whereas in minced beef
stored under modified atmospheres with the presence of volatile compounds of oregano
essential oil where Enterobacteriaceae population was inhibited, no signals were detected.
Additionally, no significant AI-2-activity was observed in the tested cell-free meat extracts
(CFME) regardless of the indigenous bacterial populations. Chemical concentration of
cellfree meat extracts determined by TLC separation indicated presence of N-(ß-ketocaproyl)-
homoserine lactone.

Keywords: signal molecules, acylated homoserine lactones, autoinducer-2
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Microbial biosensors for monosaccharide content analysis in arabinoxylans

Lukasiak J.1,2, C.A. Georgiou3, K. Olsen2 and D.G. Georgakopoulos1

1Faculty of Agricultural Biotechnology,
2Department of Food Science, University of Copenhagen, Denmark,
3Faculty of Science, Agricultural University of Athens, Greece

Microbial biosensors are analytical devices composed of a biological recognition element
(microorganism) integrated to a signal transduction element (i.e. bioluminescence,
fluorescence, etc), converting a biochemical signal into quantifiable response. Due to their
molecular properties they can be diversely designed in order to be of use in various fields,
from the food industry to environmental sciences. Microbial biosensors can be used in food
processing applications for the analysis of arabinoxylans, which are components of dietary
fibers and have potential as functional food ingredients. The aim of this study is to develop
bacterial reporter strains capable to evaluate the content of L-arabinose and D-xylose
monosaccharides in arabinoxylans.
We developed two pairs of bacterial sensor strains: they respond to L-arabinose and D-xylose
using different signal transduction elements such as the lux cassette from Photorhabdus
luminescens for bioluminescence and the inaZ gene of Pseudomonas syringae for ice
nucleation activity. This has been achieved by fusing inducible promoters of Escherichia coli
(pxylA for D-xylose and paraBAD for L-arabinose) to the above signal transducers. The
bioluminescent L-arabinose biosensor is specific and responds quantitatively to the inducer at
the selected time of induction. A calibration curve using different concentrations of L-
arabinose has been prepared, and the performance of the biosensor in the analysis of
arabinoxylans samples with known L-arabinose and D-xylose content was assessed. The
accompanying ice nucleation L-arabinose biosensor is also specific and responds
quantitatively to the inducer.
The primary results of this study confirm the successful development of reporter strain
targeting analysis of L-arabinose in arabinoxylans. The optimization and characterization of
D-xylose biosensors is in progress.

Acknowledgments: The research leading to these results has received funding from the
European Community's Seventh Framework Programme [FP7/2007-2013] under grant
agreement n° 238084 as a part of the EU-ITN LEANGREENFOOD network project.
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Analysis of Arthrobacter phenanthrenivorans Sphe3 phthalate degradation operon

Kourtidou E.1, Vandera E.1, Afendra A.S.2, Drainas K.1†, Koukkou A.I.1

1Laboratory of Biochemistry, Department of Chemistry,
2Department of Biological Applications and Technology, University of Ioannina, 45110
Ioannina, Greece

Total genome sequence of the Arthrobacter phenanthrenivorans Sphe3, which is able to
utilize phenanthrene and phthalate as a sole carbon and energy source, reaveled one 4.250kb
circular chromosome and two circular plasmids, pASPHE301 and pASPHE302 of 190kb and
94kb, respectively (Stand Genomic Sci. 4:123-130). Each plasmid bears a cluster of eight
putative phthalate degrading genes which share an 87% identity and encode the following
necessary enzymes for the conversion of phthalate to protocatechuate: 3,4-dihydro-3,4-
dihydroxyphthalate dehydrorgenase, large and small subunit of phthalate 3,4-dioxygenase,
protein of unknown function, ferredoxin and ferredoxin reductase subunit of phthalate 3,4-
dioxygenase, 3,4-dihydroxyphthalate decarboxylase and a transcriptional regulator of the IclR
family. RT-PCR experiments exhibit that all the above genes are co-transcribed as a single
mRNA molecule. However, in silico analysis shows two regions that could possibly
correspond to a promoter, one located upstream of the phthalate genes cluster and the other
upstream of the large subunit of phthalate 3,4-dioxygenase gene. The first mentioned region
was cloned into pART2-gfp, a vector especially constructed, for Arthrobacter species,
resulting the pART2-Pphth-gfp clone, which subsequenlty was transferred into Sphe3 cells by
electroporation. Promoter activity was determined by fluorescense measurement in
Sphe3/pART2-Pphth-gfp cells grown on M9 medium in the presence of phthalate or glusose
as a sole carbon and energy source. However, results do not confirm that this region exhibits
promoter activity for phthalate degrading genes.

Keywords: Arthrobacter phenanthrenivorans Sphe3, phthalate operon, promoter
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Comarative proteomic analysis of Arthrobacter phenanthrenivorans grown on
different carbon substrates

Vandera, E.1, Samiotaki, M.2, Parapouli, M.1, Panayotou, G.2 and Koukkou, A.-I.1

1Sector of Organic Chemistry and Biochemistry, University of Ioannina,
2Biomedical Sciences Research Center “Alexander Fleming”, Vari, Athens

Arthrobacter phenanthrenivorans Sphe3 is a previously described species with the ability to
degrade phenanthrene. Its genome analysis revealed the existence of genes involved in
phenanthrene degradation pathway. In order to elucidate this pathway, as well as to examine
the physiological adaptation processes occurring in the cells while utilizing different growth
substrates, we compared the Sphe3 proteome during growth on glucose, phenanthrene and
phthalate. For this purpose an in depth and quantitative „shotgun
performed, using an ultra high pressure liquid chromatography combined with high resolution
mass spectrometry. Proteomic analysis confirms that Sphe3 degrades phenanthrene to central
intermediates via o-phthalate and protocatechuate, which is further degradated via ortho- or
meta- cleavage. In total, 777 proteins were found to significantly change their abundance
during growth on different carbon substrates. Among them, all the enzymes involved in the
phenanthrene degradation pathway, as well as some transcriptional regulators controlling the
expression of catabolic genes, were found to be up-regulated in the aromatic compound
substrates but not in the glucose substrate. Alterations in central metabolic pathways upon
growth on aromatic compounds compared to glucose are reflected in the up-regulation of
isocitrate lyase and down-regulation of isocitrate dehydrogenase, indicating increased activity
of the glyoxylate bypass in order to avoid the decarboxylation steps of the TCA cycle. An
increase in the presence of ATPases upon growth on phenanthrene and phthalate corresponds
to the effort of compensating for low ATP concentration. All these suggest a carbon
starvation response of cells grown on aromatic compounds. Finally, up-regulated transport-
associated proteins differ between the used substrates indicating that different uptake
mechanisms for transport are utilized in each case.

Keywords: Arthrobacter phenanthrenivorans, phenanthrene, “shotgun” proteomics
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Relation between germination and mycelium growth of individual fungal spores

Gougouli M., Koutsoumanis K.P.

Laboratory of Food Microbiology and Hygiene, Department of Food Science and
Technology, School of Agriculture, Aristotle University of Thessaloniki, Thessaloniki 54124,
Greece.

The relation between germination time and lag time of mycelium growth of individual fungal
spores was studied by combining microscopic and macroscopic techniques. The radial growth
of a large number (100-200) of Penicillium expansum and Asperigillus niger mycelia
originating from single spores was monitored macroscopically at isothermal conditions
ranging from 0 to 30°C and 10 to 41.5°C, respectively. The radial growth curve for each
mycelium was fitted to a linear model for the estimation of mycelium lag time. The results
showed that the lag time varied significantly among single spores. The cumulative frequency
distributions of the lag times were fitted to the modified Gompertz model and compared with
the respective distributions for the germination time, which were obtained microscopically.
The distributions of the measured mycelium lag time were found to be similar to the
germination time distributions under the same conditions but shifted in time with the lag
times showing a significant delay compared to germination times. A numerical comparison
was also performed based on the distribution parameters m and g, which indicate the time
required from the spores to start the germination process and the completion of the lag phase,
respectively. The relative difference %( m- g)/ m was not found to be significantly affected by
temperatures tested with mean value of 72.5±5.1 and 60.7±2.1 for P. expansum for A. niger,
respectively. In order to investigate the source of the above difference, a time-lapse
microscopy method was developed providing videos with the behavior of single fungal spore
from germination until mycelium formation. The distances of the apexes of the first germ
tubes emerged from the swollen spore were measured in each frame of the videos and these
data were expressed as a function of time. The results showed that in the early hyphal
development, the measured radii appear to increase exponentially, until a certain time, where
growth becomes linear. The two phases of hyphal development can explain the difference
between germination and lag time. Since the lag time is estimated from the extrapolation of
the regression line of the linear part of the graph only, its value is significantly higher than the
germination time, tG. The relation of germination and lag time was further investigated by
comparing their temperature dependence using the Cardinal Model with Inflection. The
estimated values of the cardinal parameters (Tmin, Topt, Tmax) for 1/ g were found to be very
close to the respective values for 1/ m, indicating a similar temperature dependence between
them.
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otal phenolic compounds, antioxidant activity and toxicity of selected medicinal and
aromatic Plants

Skotti E., Anastasaki ., Tarantilis P.A. *, Polissiou M.

Laboratory of Chemistry, Department of Science, Agricultural University of Athens, Iera
Odos 75, 11855 Athens, Greece

In this study were investigated the total phenolic content, the antioxidant activity and the
toxicity of selected medicinal aromatic plants that are being consumed as decoctions or used
as food additives. Between the plants studied, the lemon balm (Melissa officinalis) showed
the greater values in total phenolic content and antioxidant activity independently of the
extraction procedure. For all extracts analyzed was determined the maximum mass per
volume that can be safely used in human diet, as giving inhibition values in Vibrio fischeri
less than 20%. Temperature and extraction procedure found to influence all the parameters
examined. The interaction of soluble substances and the essential oil of the plants studied was
remarkable only in the case of toxicity, where Origanum vulgare showed the maximum
synergism (SR = 4.2). Our findings indicate that toxicity of medicinal plants extracts
examined, is not correlated to their total phenolic content and antioxidant activity, but found
to be linked with temperature, extraction procedure and the synergism or antagonism of
essential oil the soluble substances in the extracts. Toxicity of herbal extracts deserves to be
further investigated in order their use in diet as antioxidant sources, to be placed in safe limits
for human health. Furthermore, determination of synergism between essential oil and soluble
substances can lead to differentiation of extraction procedures towards the productions of less
toxic herbal extracts.

Keywords: Total phenolic content, Antioxidant activity, Toxicity, Vibrio fischeri
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Galleria mellonella as a model system to study interaction between selected lactic acid
bacteria strains and pathogens

Grounta A1,2., Nychas G-J.1, Panagou E.Z1.and Mylonakis E2.

1Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens, Iera Odos 75, Athens 11855, Greece
2Rhode Island Hospital and The Miriam Hospital, Alpert Medical School and Brown
University.

Invertebrates have been used over the past decade as an alternative to mammal model hosts to
better understand microbial pathogenesis and immune responses of the host. The greater wax
moth Galleria mellonella is an emerging model host and has been used to assess virulence of
various pathogens. In the present study, larvae of the greater wax moth Galleria mellonella
were used in an attempt to develop a model system to study interaction between selected
lactic acid bacteria strains with probiotic in vitro properties and pathogens. In total, nine
strains of genus Lactobacillus, all previously isolated from table olive fermentations, were
screened for non-pathogenic behavior on the host. Sixteen last instar larvae were injected with
105cells/larva directly into the hemocoel via the last left proleg. After injection, the larvae
were incubated at 37oC in the dark and the number of dead individuals was scored daily. In
the latter, since all strains exhibited non-pathogenic behavior on the host, larvae were infected
with a pathogen 4 or 24h post lab administration. The pathogens tested were the pathogenic
yeast Cryptococcus neoformans (wild type strain) and the opportunistic pathogenic lactic acid
bacterium Enterococcus faecalis (V583 strain). The infection was performed by injecting the
larvae via the last right proleg at a lethal dose. All experiments were performed twice at
independent time intervals with appropriate control cases which included mock inoculations
with PBS and pathogenic strains. As fas as the prolongation of survival of the hosts is
concerned, no statistically significant differences were observed. A different death rate
however was observed, which seems to be strongly associated with the type of lab strain
administered,the time of lab administration prior to infection and the type of the
targetpathogen. Further research will be conducted with special focus on the immune
responses that lab administration triggers on Galleria mellonella host.
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The role of VdSteA G Protein coupled pheromone receptor in virulence and biology of
the vascular wilt pathogen Verticillium dahliae

Stringlis . .1,2, Kalaitzoglou I.1, Paplomatas .J.1 and Tsitsigiannis D. .1

1Agricultural University of Athens, Department of Crop Science, Laboratory of Plant
Pathology, Athens
2Current Address: Utrecht University, Department of Biology, Plant Microbe Interactions,
Utrecht, The Netherlands

V. dahliae is a soil-borne fungus causing wilt diseases in several hosts. The particular biology
of this fungus complicates its treatment through conventional methods. Thus, the study of
genes implicated in interactions of the fungus with its hosts is necessary to unravel the
pathogenicity or virulence mechanisms and to discover putative novel methods to control the
disease. G Protein-Coupled Receptors (GPCRs) represent the largest family of
transmembrane receptors consisting of seven transmembrane domains. GPCRs are critical
factors in regulating morphogenesis, defense, mating, infection and virulence in various
organisms. Protein sequences of characterized GPCRs of the well-studied fungi Aspergillus
nidulans and Magnaporthe grisea were used for alignment comparison with the genome of V.
dahliae in order to detect potential GPCRs. After performing phylogenetic analysis, the
sequences of V. dahliae that showed high homology to the GPCRs of A. nidulans and M.
grisea were selected in order to sort out the receptors by their molecular relativity. Seven
different groups of GPCRs emerged from the phylogenetic analysis, varying in sensing
different environmental signals. Agrobacterium mediated disruption of a pheromone GPCR
(named as VdSteA) in two wild type races, 70V and 25V of V. dahliae was performed in order
to study the role of this receptor in virulence and morphology. 70V and 25V VdSteA mutants
displayed reduction in virulence in eggplants and tomato plants and 70V VdSteA mutants
exhibited increased microsclerotia formation and conidiation compared to their corresponding
wild types. Both VdSteA mutants exhibited higher conidial germination rates compared to
the wild types.

Keywords: Verticillium dahliae, pheromone receptor, GPCR
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Molecular and phytopathological investigation of the role of the regulatory gene of
secondary metabolism AcLaeA in the mycotoxigenic fungus Aspergillus carbonarius

Iliadi M. and Tsitsigiannis D. .

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

The fungus Aspergillus carbonarius is considered one of the main fungi responsible for the
sour rot grape disease and producer of the carcinogenic mycotoxin ochratoxin A (OTA) in
grapes. Recently a new gene called laeA, a global regulator of secondary metabolism, was
discovered in several species of the genus Aspergillus and Fusarium. Deletion of the laeA
gene leads to interruption of the mycotoxin biosynthesis. BLAST analysis of the genome of
A. carbonarius with the A. nidulans laeA gene, resulted in the presence of an orthologous
gene named as AcLaeA. The goal of this study was to delete the AcLaeA from the genome of
two wild type strains of the mycotoxigenic fungus A. carbonarius and to investigate the role
of this regulatory gene in physiology, pathogenesis and production of OTA in grapes. In order
to delete the gene, two regions approximately 1000 bp before the start and after the stop
codon of the AcLaeA gene respectively, were amplified from the genome of A. carbonarius
using specific primers. The PCR products were cloned into pBluescript vector and then
between the two regions, the geneticin cassette was further subcloned. The inactivation
AcLaeA construct was transferred to the binary vector pGKO2 and then incorporated using
the Ti plasmid of Agrobacterium tumefaciens by double crossing over recombination in two
different wild type strains of A. carbonarius. The evaluation of morphological characteristics
and pathogenicity experiments in red and white grape varieties will be demonstrated in order
to assess the virulence ability of the transformed AcLaeA strains.

Keywords: Aspergillus carbonarius, secondary metabolism, laeA
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Investigation of the role of the secondary metabolite gene VdLaeA in the virulence and
biology of the phytopathogenic fungus Verticillium dahliae

Giannakopoulou . .1,2, Gkatzouni . .1 and sitsigiannis D. .1

1Agricultural University of Athens, Department of Crop Science, Laboratory of
Phytopathology, Athens, Greece
2Current Address: John Innes Centre - The Sainsbury Laboratory, Norwich, UK

Fungal secondary metabolites are compounds with high degree of specialization and possess
various roles concerning toxin production, sporulation processes and biosynthesis of
substances with special biotechnological and pharmaceutical interest. Previous studies have
shown that the phytopathogenic fungus V. dahliae produces phytotoxins and other molecules
that induce the process of programmed cell death or other forms of host resistance. The exact
nature though, of these compounds in V. dahliae remains unknown. In Aspergillus, the global
regulator of secondary metabolism laeA encodes a nuclear protein that is required for the
expression of secondary metabolite genes while its presence is considered indispensable for
mycotoxin, antibiotic and mycelial pigment biosynthesis. BLAST analysis of V. dahlia
genome with the laeA gene of A. nidulans led to the discovery of a homologous gene that was
named VdlaeA. VdlaeA was deleted in V. dahliae in order to clarify whether products of
secondary metabolism play any role in virulence and physiology of this fungus. Pathogenicity
experiments in the greenhouse revealed that the transformed VdlaeA strains reduced
significantly the disease levels in eggplants, tomatoes and Arabidopsis thaliana hosts.

VdlaeA strains were also altered in the rate and morphology of germinating conidia, in
mycelial development and microsclerotia formation.The study of the regulatory gene VdlaeA
can contribute to a broader understanding of the molecular mechanisms by which secondary
metabolites are produced and more specifically to the investigation of its role in V. dahlia
virulence.

Keywords: Verticillium dahliae, secondary metabolism, VdLaeA



| 226

VdVeA (Velvet A) Verticillium dahliae

Verticillium dahliae

V. dahliae

Fusarium Aspergillus
VeA

A.
nidulans, VdVeA V. dahliae

VdVeA
Agrobacterium tumefaciens V. dahliae,

in vitro

: Verticillium dahliae VdVeA



| 227

Inactivation of the gene VdVeA (Velvet A) in the fungus Verticillium dahliae and study of
its role in physiology and pathogenicity of the fungus

Antoniadi A. and Tsitsigiannis D.I.

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

Verticillium dahliae is a soilborne plant pathogenic fungus causing wilt diseases and posing a
significant threat for several annual and perennial crops worldwide. The inability of
management methods to control V. dahliae has led to the investigation of molecular
mechanisms that might regulate its virulence. Studies have previously shown that the fungus
V. dahliae produces phytotoxins and other secondary metabolites that induce cell death or
other forms of host defense. It has been found that in several species of Fusarium spp. and
Aspergillus spp. the gene veA encodes a protein that can regulate the fungal secondary
metabolism, induce differentiation of the fungal development in relation to light, and regulate
reproduction and pathogenicity. Along with the VeA, a second protein called LaeA forms a
nuclear complex called Velvet complex in association with another third protein, VelB. The
aim of this study is to elucidate the role of the orthologous gene of A. nidulans, VdVeA, in
viruelence, morphology and physiology of the fungus V. dahliae. The strategy of gene
replacement was applied by cloning two parts of approximately 1000 bp before the VdVeA
“Start” and after the “Stop” codon, respectively. The geneticin cassette was sublconed in
between and the entire construct was subcloned into binary vector pGKO2. The VdVeA
inactivation construct was incorporated in various strains of V. dahliae using the Ti plasmid
of Agrobacterium tumefaciens, via double crossing over recombination. The role of
inactivation of the VdVeA gene in biology and pathogenicity of the fungus was explored by in
vitro experiments and in planta virulence tests in Arabidopsis thaliana.

Keywords: Verticillium dahliae, secondary metabolism, VdVeA
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Genomic analysis of Zymomonas mobilis subsp. mobilis ATCC 29191: comparative,
structural and functional insights

Desiniotis .* and Pappas K.M.

University of Athens, Faculty of Biology, Department of Genetics & Biotechnology,
Panepistimiopolis, Athens 15701 *corresponding: a_desiniotis@hotmail.com

Z. mobilis is an -proteobacterium studied for biofuel production as it ferments sugars to ethanol, to
almost perfect yields. Different strains of Z. mobilis are being sequenced at the US Department of
Energy - Joint Genome Institute in collaboration with the UoA (CSP_788284). The most recently
sequenced strain is the phenotypic centrotype of the subspecies mobilis, strain ATCC 29191
(Desiniotis et al., J. Bacteriol. 194; 5966-7). The genome of ATCC 29191 comprises a circular
chromosome of 1.961.307-bp size, and three plasmids of 18.350-bp, 14.947-bp and 13.742-bp size,
respectively. The entire genome has 1,765 protein-coding genes, 3 rRNA clusters and 51 tRNAs.
Genomic comparisons between ATCC 29191 and reference strain ATCC 31821 (ZM4), revealed
that the former is 95,057 bp smaller, bears over 40 strain-specific genes (compared to 120 for
ZM4), and displays genomic rearrangements, many of which are due to an impressive number of
24 chromosome-borne and 4 plasmid-borne insertion elements. Almost all ISs belong to the IS4
family and are divided into two subfamilies, depending on the presence or absence of specific
transposase domains. The strain-specific and hypothetical genes of ATCC 29191 were curated and
sought in the genomes of all sequenced Z. mobilis strains. Among the characterized strain-specific
genes, chromosomal or plasmid, included are genes coding for tellurium resistance, as also
metabolic, regulatory or DNA biosynthesis/relocation genes. ATCC 29191 is reportedly the best Z.
mobilis levan (polyfructan) producer; in this respect all structural and regulatory genes that
contribute to sucrose uptake and hydrolysis, and fructose polymerization were determined.
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Study of the kinetic behavior of Alicyclobacillus acidoterrestris in broth

Kakagianni M. and Koutsoumanis P. K.

Laboratory of Food Microbiology and Hygiene, Department of Food Science and
Technology, School of Agriculture, Aristotle University of Thessaloniki, Thessaloniki 54124,
Greece

In recent years, thermo–acidophilic endospore–former Alicyclobacillus acidoterrestris seem
to be a major quality concern in fruit juice industry. The control of this microorganism is of
great importance for the industry, as its endospores are able to survive during pasteurisation
processes and grow in the acidic environment of fruit juice: Their presence and growth in
pasteurized fruit juice can cause spoilage problems, such as an off-flavour or -odour, with or
without sediment, even discolouration or cloudiness, affecting significanty the quality of
pasteurized fruit juices and other acidic beverages.
The objective of the present study was to investigate the effect of temperature on the
behaviour of four strains of A. acidoterrestris in broth. Initially, the values of the maximum
specific growth rate ( max) corresponding to each strain at different temperatures were
estimated by means of absorbance detection times of serially diluted cultures using the
automated turbidimetric system Bioscreen C. Then, the values of max were expressed as a
function of temperature by using a secondary model. Depending on the strain, the estimated
minimum, optimum and maximum temperature parameters for (Tmin, Topt, Tmax) ranged from
18.4 to 24.4°C, 47.9 to 49.2°C and 55.8 to 57.3°C, respectively.
So far, the results of this study enabled the quantification of the effect of temperature on max
by using a secondary model. The developed model can be used by the food industry as an
effective tool for the optimization of the quality control tests and the shelf life prediction of
fruit juice products.
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Pilot fermentation of black olives in low temperatures by using newly isolated lactic acid
bacteria.

Chytiri A.1, Kallimanis A.1 , Perisynakis A.2, Tasioula-Margari M.1*

1Department of Chemistry, Sector of Industrial Chemistry and Food Chemistry, University of
Ioannina, 45110, Ioannina, Greece. *email: mtasioul@cc.uoi.gr
2Department of Chemistry, Sector of Biohemistry, University of Ioannina, 45110, Ioannina,
Greece

Abstract
In the present work, 55 lactic acid bacterial strains were isolated on MRS agar plates from
different fermentation stages from various cultivars (Green olives and naturally black, taken
from industrial scale fermentations). Growth rate monitoring was done in different
temperatures (11, 16, 24 and 37oC), NaCl concentration (4, 6, 8, 10% w/v) and pH levels (3-
6). Two strains, designated as BL1 and TE4 that isolated from the late fermentation phase of
naturally black olives tanks, exhibited adaptation to lower temperature (16oC) and a Salt
concentration of 8%). According to 16S rDNA analysis those strains classified as
Lactobacillus species (99% similarity to L. plantarum, and L. pentosus). Strains BL1 and
TE4, were used as a starter culture for the fermentation of naturally black table olives
(Amfissis and Kalamon varieties) in low temperatures (15oC) and 6% NaCl (w/v). Olive
piercing was applied in order to facilitate carbonhydrates diffusion and accelerate
fermentation process. Fermentation process completed in about 72 days period of time in
Amfissis brines. On the other hand, addition of starter cultures had little effect concerning
fermentation process, in Kalamon brines. Phenolic compounds concentration in brines of
Kalamon was higher than in Amfissis variety. Furthermore, microbiological analysis during
spontaneous fermentation of Amfissis and Kalamon brines, showed that yeasts are
prevailingduring the whole fermentation process (105 cfu/ml) while enterobacteria diminished
after one
to two weeks, depending on the cultivar. Lactobacillus strains population in Amfissis
increaced gradually until reaching a plateau (105 cfu/ml) after 100 days. LAB strains appeared
in smaller levels in Kalamon brines until their final extinction after 90 days. The role of both,
yeasts and LAB to the fermentation process needs further investigation.

This study was funded from project BIOOLEA, within the ETCP GREECE-ITALY

Keywords:: Table Olives, Lactobacillus, Fermentation
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