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0 Mikpokoopog TnG Zwig

Bwkou Aéoroiva
Topéag Owkoloyiag, Tunpa Biohoyiag, A.N.0., @ecoalovikn

Oa emyelpHow va opiow TV £vvola LIKPORLO KAl TO TEPIEXOMEVO TNG Kal Ba KAVK Wia
YEVIKT ETIOKOTMON TWV HIKPORIWY Kat Twv oxEdewv Tou TpoTUmou {wNng Kal Twv Xa-
PUKTNPLOTIKOV TOUG e TOV AvBpwTIo Kal To MepIBAANOV. ZuyKeKpIéva, Ba ava-
0epB® o€ IKPORLA UTEUBUVA YLa PEPIKA aMd TA XELPOTEPA SEIVA TIOU YVWPLOE TOTE
n avBpwnotnTa, o8 MIKPORLA armhig eVOXANTIKA ) o€ MiKpORLa Tou AAAagav Tov pou
NG loTopiag, o€ HIKPORIA NS KaBNUePIVOTNTAS Kal Ot ekelva akpaiwv mepIBAAAOV-
TWV, 0€ AUTA TIOU EPEpav EMavAaTaon atn BLOAOYIKN £peuva 1) TIoU unoatnpilouy
TNV Unap&n pag kat cupBallouv onuepa otnv uyeia kat kaholwia pag. EoTialovtag
0TV TIo Kolvi ekdoxh Twv MiKpoBiwv, ota Baktpla, Ba avapepbd oToug olkoAo-
YIkoUg pOAOUG TOoUG oTa SladopeTika MepIRAANOVTA, 6rou urmpEav 1 UMApxouV Kat
OTIG EKT\EEIG TTOU A ETUPUAACTEL oUXVA AUTH 1 Tapousia Toug Kal Ta yvwpliopatd
NG. ToV XOpaKTNPIOKO ‘UIKPO’ TwV MIKPORIWY G TPOG TN SIAPKELA TNG ATOWIKNG
{wNG Toug Kal To peyeBog NG Uap&ng Toug, Ba Tov avTidlaoTew [e TO XapaKT-
PLOPO ‘TEPACTIO’ WG TIPOC TO XPOVO EPAVIONG Kal TN dldpkela UMAPENG Toug oTovV
mAaviATn, aAAA Kal kg TPog To £0p0C TWV HETABOAK®OV Slepyactdv Toug. AKpIBWS ot
TeheuTaieg elval MoU KAvouv To ‘KUVNYL IKPOBIwY’ Slaxpoviko. MaAld, auto Kupiwg
adopoloe Tnv eEOVTWON TOUg, ONEPA TNV AELOTOINON TWV SUVATOTATWY TOUG TPOC
0deog Tou avBpwmou, oe media maAid kal véa mou kaAUmTouv TepdaTio UpOg - Ye-
WPEYIKN Mapaywyn Kal mapaywyr eEATOMIKEUUEVWV XNIIKOV EVDOEWY, AVTIPPUTIAV-
TIK TexvoAoyla, mpooTacia Twv apXAOTATWV Kal TG GAANG TOAITIOMIKNG
KANPOVOLLAG, Mapaywyr eVEPYELAS, K.d. £T0 TAaioo auTd, Ba cuvelopEpw aTolxEla
anod ™ SIKN LOU MEPIMETELD KAl QUTA TWV GUVEPYAT®OV HOU OTO ‘KUVAYL HIKPORiwy’.
Adopolv Ta pikpoBla oty atudodalpa, kupiwg e Oeaoalovikng, Kat Trn oxEaon -
KpOBIWwV Kal ApWHATIKWY GUTQV.
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The Microcosm of Life

Vokou Despoina
Department of Ecology, School of Biology, Aristotle University, Thessaloniki, Greece

[ will try to define the meaning of the word microbe and | will make an overview of microbes
and of the relationship between their life patterns and features with man and the environ-
ment. In particular, | will refer to microbes that are responsible for some of the worst suf-
fering that humanity has ever experienced, to microbes that are simply annoying or to those
that changed the course of history, to microbes of our everyday life and to those of extreme
environments, to those that brought revolution to biological research and its applications or
to those that support our existence and contribute to our health and well-being. Focusing
on bacteria, the commonest version of microbes, | will refer to their ecological roles in the
different environments, where they exist or have existed, and to the surprises that this pres-
ence and its features brings to us. | will contrast the ‘micro’ of microbes regarding the du-
ration and size of their individual life to the vastness of their antiquity and also to their
capacities. In fact, because of their metabolic potential, our hunt for microbes is never-end-
ing. In the past, this primarily aimed at the extermination of microbes; today it aims at the
identification and exploitation of their capacities for our benefit. This search encompasses
a wide range of fields both old and new covering a wide range: agriculture, and production
of individual chemical substances, anti-pollution technology, protection of monuments and
other products of human civilization, energy production, etc. In this framework, | will bring
results from my own adventures and those of my coworkers’in this hunt for microbes, which
deal with allergenic microbes in the air, particularly in the air of Thessaloniki, and also with
the relationship between the microbe and aromatic plants.
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The impact of large scale genomics on culture collections and taxonomy

Klenk H.-P.

Head of Department of Microbiology

DSMZ - German Collection of

Microorganisms and Cell Cultures

InhoffenstraBe 7 B, 38124 Braunschweig, Germany

When the genomic era began about 15 years ago the impact on culture collections was
barely noticeable, because only few genomes were sequenced in the early days and often
strains were selected for sequencing that were neither type material nor were they de-
posited in culture collections. The situation changed only during the last three years with
large scale projects such as the Genomic Encyclopaedia of Bacteria and Archaea (GEBA),
when larger sets of type strains were used for genome sequencing. Culture collections
started to build DNA banks that serve as well as source for sequencing templates needed
by the sequencing centres, as for scientist doing post-genomics follow-up lab work with
strains that they often can barely grow in their labs. The tsunami of publicly available
genome sequences that has now taken off provides to collections also an enormous op-
portunity to use this information as basis for systematic phenotyping of collection strain in
order to improve and to optimize the growth conditions of their strains.

Culture collections are in many cases also the home of taxonomists. With currently only
about 600 (7%) genome-sequenced type strains it is still too early to seriously talk about
an universal genome-based taxonomical system for the prokaryotes, but this is certainly an
attractive and meanwhile feasible aim for microbial taxonomists. However, for the discrim-
ination of type strains of species the average nucleotide identity (ANI) and other genome-
to-genome comparison methods already allow a digital DNA-DNA-Hybridization (DDH),
which is about to replace the decades old labour intensive lab procedure requested for the
formal description of almost all novel archaeal and bacterial species names.

Whole genome-based phylogenies inferred from alignments of millions of nucleotides or
amino acids already proved to deliver excellent trees that surpass the quality that can be
achieved by any single gene or multi locus sequence analysis. Example phylogenies with
extreme halophiles, methanogens and the Actinomycetales will be presented to demon-
strate the meanwhile achievable level of reliability for whole genome-based phylogenies.
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The Microbial Earth Project

Kyrpides N.C.

Genome Biology and Metagenomics Programs,
DOE Joint Genome Institute, 2800 Mitchell Drive, Walnut Creek, CA 94598, USA

At the time of the completion of 1000 microbial genomes, the field is poised at a cross-
roads. The enabling technology which birthed the field and brought it to this point is fun-
damentally different from the one that is currently pushing it to the next phase. The future
holds great promise for far-reaching advancements in microbiology as well as in diverse re-
lated sciences. To realize that potential will require meeting the challenges that have ac-
companied the rapid development of the underlying technology and the exponential growth
of data. New technologies provide unprecedented opportunities, but also call for concep-
tual shifts. Experience gained in the first decade of genomics can guide the improved ap-
proaches now needed for the selection of genome sequencing projects and their funding,
for genome annotation standards, as well as for data analysis and integration. | will discuss
the current challenges in the field and present a vision of its future.

The Earth Microbiome Project (EMP)

Meyer F.
Argonne, IL 60439, USA

Novel sequencing technology enables an organized attack on the bacteria and archaea
on the planet with Terabases of data now available with a few instrument runs, Biology
needs a new governing principle. We propose EMP, a systematic attack aiming increase
our knowledge about the microorganisms surrounding us. EPM will provide a robust frame-
work for many future metagenomic studies of many Biomes on Earth.
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AvTiBaktnpiakn dpdon kXuMopaTwv ano ¢puta Tng eAAnVIKAG xAwpidag Evavri
¢uTonaboyovwv BakTnpiwy

Aivahidou A.', AdZapn A.2, KwvotavTividou E.-L.! ka1 Kapapavohn K.!

Epyacthplo Mewpyikng Xnpeiag, Zxohy Mewrnoviag, AMO,
54124 ©gooahovikn, EANASQ,

2EpyaoTnplo Gappakoyvwalag, TuApa dappakeuTiking, AMe,
54124 ©eooahovikn, EANAda

Ta ekxuliopata emTa QUTIKWV eldWV (Sideritis perfoliata L. subsp. perfoliata, Vicia pan-
nonica Crantz, Thymus longicaulis C. Presl., Fumaria spp., Anthemis spp., Alyssum chal-
cidicum Janka kat Artemisia absinthium L.) Tng EAANVIKAG xAwpidag eAéyxBnkav wg
TPOG TNV AVTIRAKTNPLAKY TOUG dpdon vavTl Twv oTehexwv Agrobacterium tumefa-
ciens, Erwinia amylovora kat Pseudomonas syringae. ATio Ti§ €pyaoTNpLAKES BLOSOKL-
MEG €NEYXOU, He TNV TEXVIKN apalwong o uypod UMOOTPWHA, TIPOEKUYE OTL
peyahUTepn avTiBakmplaky dpdon eixav Ta MoAlkd ekxuliopata évavti Twv Ba-
kmpiwv E. amylovora kat Ps. syringae, evi 1o A. tumefaciens WTav avBeKTIKO 0T ek-
XUMopata autd. ApadTikdtepo HTav To ekxUNoua peBavoing/vepou (MW) tou A.
chalcidicum, yia To ooio Mpoadilop{oTnKe N EAAXIOTN BAKTNPLOKTOVOG GUYKEVTPWON
(Minimum Bactericidal Concentration, MBC) kat yia Ta U0 euaionta Bakmpla, eV na-
PAMNAa epmodioe ™V avarmugn avBeKTIKOTNTAG oe auTd. AvTIBakTnplaky dpdan
napouciacav Kat ekUNouaTa Twv uT@V Fumaria spp. kat Artemisia absinthium yia
Ta 8o Baktnpla. To oTéEAeX0g A. tumefaciens NTav T0 avOEKTIKOTEPO METAEU TwWV
TPLOV EAEYXOUEVWV BAKTNPLWY, av Kal eKXUAiopata Tou A. absinthium mpokaieoav
HePIKN avaoToAn ¢ avamruéng tou. E&attiag Tng eviovoTepng dpacTikOTNTAC Tou,
10 MW ekyUAiopa Tou A. chalcidicum, unoBAnBnke o€ uypr xpwpatoypadia péong
nieong pe othAN avtiotpodng daong C18. Ano To dlaxwplopd mpoékuyav 308 KAG-
OuaTa, Ta omoia oTn oUVEXEld ouvevmBnkav o€ 29 ouddeg, avaloya e To XPOVo
OUYKPATNONG TWV OUCLMY TOUG. ATO TIG BLOBOKIUES AVTIBAKTNELAKAG dpAong TwV
29 OMAdWV e TNV TEXVIKN TNG auTtoBloypadiag, MpoKuYe OTL SPATTIKES NTAV Ol
evvId ano auTég evavTl Twv Baknplwv E. amylovora kat P. syringae. Eviovotepn ftav
1 dpdon ™G opadag ALY-B aro v ornoia, HETA ard MAPACKEUATTIK XPWHATOYPA-
ola Aertmg oTolBadag, mapaindenkav 4 Loveg oualwv (a, B, Y kat 8) We dlapope-
TIKO ouvTeAEOTHC emBpaduvang (Rf). ‘Eytve emavaAnyn BlodoKIu@y e dlayuan oe
XapTivoug diokoug. AElOAoyn avaoToAn TG avamruéng kai Twv dUo Baktnpiwv ey-
oavioe 1 Lovn a pe Rf=0.05, v kapia and Tig {oveg autég dev NTav dpacTIkn
évavti tou A. tumefaciens.
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Antibacterial activity of extracts from Greek plant species against plant pathogenic
bacteria

Ainalidou A.', Lazari D.2, Constantinidou H.-l. A.' and Karamanoli K.!

1Lab. Agricultural Chemistry, School of Agriculture, Aristotle University of Thessaloniki,
54124 Thessaloniki, Greece,

2Lab. of Pharmacognosy, School of Pharmacy, Aristotle University of Thessaloniki,
54124 Thessaloniki, Greece

Extracts from seven plant species of the Greek flora (Sideritis perfoliata L. subsp. perfoli-
ata, Vicia pannonica Crantz, Thymus longicaulis C. Presl., Fumaria spp., Anthemis spp.,
Alyssum chalcidicum Janka kat Artemisia absinthium L.) were tested against the bacterial
strains Agrobacterium tumefaciens, Erwinia amylovora, and Pseudomonas syringae using
the broth dilution technique. Among the plant extracts, polar extracts were the most active
against the bacterial strains E. amylovora and P. syringae, while A. tumefaciens was re-
sistant. Most potent was the methanol-water 1:1 (MW) extract of A. chalcidicum, as indi-
cated by the Minimum Bactericidal Concentration (MBC) values for this extract for both
sensitive bacterial strains, with no resistance developing by either of them. Antibacterial
activity was also exhibited by the Fumaria spp. and Artemisia absinthium extracts against
E. amylovora and P. syringae. Agrobacterium tumefaciens was the most resistant among
all tested bacteria, with only A. absinthium extracts inhibiting its growth. The MW extract
of A. chalcidicum, which showed substantial antibacterial activity, was subjected to Medium
Pressure Liquid Chromatography (MPLC) on Reverse Phase Silica C18 using water-
methanol mixtures of decreasing polarity as eluents to yield 308 fractions. Fractions with
compounds of the same retention factor (Rf) values on Thin Layer Chromatography (TLC)
were successively combined to give 29 groups. Using bioautography, the antibacterial
bioassays of 29 groups showed that nine of them were active against E. amylovora and P,
syringae. Stronger activity was exhibited from group ALY-B, which was further fractioned
by preparative TLC. Four zones (a, b, ¢ and d) with different Rf were scraped and tested
by disk diffusion technique for their antibacterial activity against A. tumefaciens, E.
amylovora and P. syringae. Zone a (Rf value 0.05) showed remarkable activity against E.
amylovora and P. syringae, but not against A. tumefaciens.
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MoiKIAOTNTa SUVNTIKA TOEIKWV BEVOIKWV SIVOPUKWY OTIG VOTIEG EUPWIIAIKES UKTEG

AhiyiZakn K.', Battocchi C.2 Penna A.2, Rodriguez Hernandez F.3, Aposvakng M.!
kai Fraga S.°

Tunua Blooyiag, ZxoAn OeTikav Ematnudy, AplototéAelo Mavemotilo,

54124 ©eooahovikn, EANASQ,

*Dep. of Biomolecular Sciences, University of Urbino, Viale Trieste 296, 61121 Pesaro, Italy
3Centro Oceanografico de Vigo, IEO (Instituto Espariol de Oceanografia),

Subida a Radio Faro 50, 36390 Vigo, Spain

O kataypadég Twv BevOikmv divodukmv auEavovtal paydaia Ta TeAeuTaia xpovia
1dlaitepa oTIG eUKPATES MEPLOXEC. Elval Kotva anodekTo OTL guxva n algnon g avi-
XVEUONG WIag KaTnyopiag opyaviop®y propei va eivat dpatvopevikn Kabwg oxetile-
Tal KUPIWG He TNV EVIATIKA €PEUVNTIKI TPOOTIABEIa TPOG TI OUYKEKPIUEVT
KateUBuvon. H anotunwon g MolkINGTNTAG, TG YEWYPAPIKNG KATAVOUNG, 1) aKOUa
Kal TG ruBavng emEKTaong Tou eUpoug eEAMAWONG OUYKEKPLUEVWY taxa MIKPOopuU-
KOV amattel 1o ouvduaopo TG KAAOIKAC CUOTNHATIKNG We BAON Ta HOPDOUETPIKA
TOUG XAPAKTNPIOTIKA Kal TwV GUAOYEVETIKWV avaAloewy. Ma To OKomod auTo, Bev-
Bika divodukn anod ta yévn Gambierdiscus, Ostreopsis, Coolia kat Prorocentrum mou
OUNAEXBNKaV amod akTES ™G Meooyeiou kal Twv Kavaplwv viiowv Tautonomenkav
ue Baon datvoTurikoUg XapakTEES Kal HoplakoUg SeiKTEG.

210 M\aiola ™G OUYKEKPIUEVNG TIPOCEYYIONG avixvelBnkav Touldxiotov dUo véa
€{dn ano 1o yévog Gambierdiscus, €éva ota Kavdpla vnola Kat éva oTiq EAMNVIKES
aKTEG, TWV OTolWV 1 TEpLypadn wg véa eidn BpiokeTtal uno eEEAEN. Emuméov, avi-
XvelBnke évag véog yevoturog Ostreopsis Tou anavtdrtal 1000 otn Meadyelo 600
kat 010 BA AtAavTikd. Ot duloyeveTikég avahloelg oTehexwv ano ta yévn Gam-
bierdiscus, Ostreopsis kal Coolia avadetkviouv dlakpLTEG OpAdES amod MePLyEYpap-
HEva Kat Wn €idn. Qot600, 0NV MEPITTTWON TOU YEVOUS Prorocentrum, dev €XeL aKOWN
anodelyBel eav MPOKELTAL YIA LOVODUAETIKO 1 TOANUGUAETIKO YEVOC, KaBWS ol dld-
Gopol Hoplakol delkTeg ToOU €XOUV XpnolpomomBel éxouv odnynoel oe avtl-
KPOUOHEVA anoTEAEOHATA, Kal TIAPAUEVEL TIPOC Blepelvnan av ol dUo eEENIKTIKES
YPOUMES TIOU TPOKUTTTOUV GUVIOTOUV SlagopETIKA YEVT. TAUTOXPOVA, 1 TAEIVOHIKN
TOU YEVOUG eival poBANUatikn eEaltiag ™g ouoowpeuong AavbaouEV®Y TAUTOTOL-
NOEWV 1 CUVWVUPWY, TNG aVAdELENCS MOAAGY VEWV DMV XWPIC T Xpnon KATaAAn-
AoV TAEIVOUIKOV XOPaKTEWV, €V Kal 1 TolkIAodopdia oToug ouvnBelg
HopdoAoyikoUc xapaktnpeg eEakoloubel va amoteAel onpavTiko mpoRAnua.
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Diversity of potentially toxic benthic dinoflagellates in southern European coasts

Aligizaki K.', Battocchi C.2, Penna A.2, Rodriguez Hernandez F.3, Arsenakis M.' and
Fraga S.?

'School of Biology, Faculty of Sciences, Aristotle University,

54124 Thessaloniki, Greece,

2Dep. of Biomolecular Sciences, University of Urbino, Viale Trieste 296, 61121 Pesaro, Italy,
3Centro Oceanografico de Vigo, IEO (Instituto Espariol de Oceanografia),

Subida a Radio Faro 50, 36390 Vigo, Spain

In recent years benthic dinoflagellates records are growing in numbers; this increase is
mostly apparent in temperate areas where until a decade ago studies on these dinoflagel-
lates were rare. It is commonly recognized that enhanced records are not always repre-
sentative due to directed intensive research in some specific fields. A more accurate
estimation of the present diversity, the actual biogeographical distribution and the possible
expansion range of some taxa, requires both morphotaxonomy and genetic analyses. In this
context, benthic dinoflagellates of the genera Gambierdiscus, Ostreopsis, Coolia and Pro-
rocentrum collected from the Mediterranean Sea and the Canary Islands were studied
using phenotypical and phylogenetic characters.

This approach has resulted in the detection of at least two new Gambierdiscus species, cur-
rently being described, one from the Canaries and one from the Mediterranean Sea, as
well as a new Ostreopsis genotype dispersed in both areas. Phylogenetic analyses of the
genera Gambierdiscus, Ostreopsis and Coolia showed that the different groups correspond
to distinct, described or undescribed, species. However, in the case of the genus Proro-
centrum, its monophyletic or polyphyletic origin has not been yet elucidated, as different mo-
lecular markers have yielded contradictory results; it has yet to be determined whether the
two genetic lineages can constitute separate genera. Furthermore, the taxonomy of this
genus seems to have been hampered so far by the accumulation of misidentifications, the
erection of too many species and the variability of the classical morphological characters
used until recently.
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0 16¢ Adria, £vag véog dApoiog mou TauTonoINdnke oc MaIdi P EMEI00510
TUPETIKWV OTIaoHWV oTh Bopeia EAAGda

Avayvworou B.!, Mapdahog I'.2, ABavaciou-MesTa&d M.2kai Mand A.!

1A’ Epyaotiplo MikpoBlohoyiag, latpikn ZxoAn, ApiatotéAelo Mavemotnpio Oeooalovikng
2N’ NMawdtatpikiy KAwikn, Inmmokpdteto Noookopeio Oeaoahovikng

Ot ¢pAeBoiol (yévog Phlebovirus, olkoyévela Bunyaviridae), eivai RNA 1ol mou peta-
didovtal oTov AvBpwro pe pAeBoToOMOUS (OKVimeS) (Phlebotomus spp.). ZTnv gupu-
Tepn meploxn TG Meaoyeiou, Kukhopopouv Kupiwg 3 dpAeBoiol: o 10 Tou UpeTOU
ek pAeBotopou Tou TUmou g NedmoAng (Sandfly Naples virus, SFNV), o 16¢ Tou Tu-
peTOU €K PAeBoTOMOU Tou TUTIOU TNG ZikeAiag (Sandfly Sicilian virus, SFSV), kabwg
kal 0 16 Tookava (Toscana virus, TOSV), mou mpokahoUv aTov Avepwro MotkIAla KAL-
VIKQV 0UvOpop®mV Tou dlapaduilovratl ano Bpaxeia automeplopIlOPeEVN TUPETIKN
ouvdpopn £wg eykedahiTida kal Pnviyyoeykedahitida. Mapouaotaletaln mepimunon
TauTomoinang evog véou dAeBoiol oe matdi 2,5 ETMV Mou SIAKOUIOTNKE TO ZEMTEW-
Bpto Tou 2009 otnv Mawdlatpikn KAk Tou Immokpateiou Nogokopelou Oeaaaho-
vikng efaitiag evog eneloodiou MUpeTIKWY omacpwyv. O acbevig eudavioe
nPooHAwan BAEUMATOG, TIEPIOTOMATIKN KUAV®OT, OACKO TOU MaoTHPA MUOG, TO-
VIKOKAOVIKEG OUOTIAOEIC OMUATOS Kal AKPWY Kal aKoUaola anwAeld oUpwv. H KALVIKT
eEETaon (ouumeplAapBavopévng Katl TG VEUPOAOYIKAG eKTIUNONG) NTav K.9., EV@
€pYaoTNpElaka Bpébnke Aeukokuttdpwon (22,600/ul) pe MOAUMOPOTUPHVWAN
(85.7%). O aoBevng mpe eETNPLo dU0 HEPES APYOTEPQ, EAEUBEPOC CUUTTWHATWV.
AkoloUBnaoe ekyUAlon RNA amé detypa oAikoU ailatog Tou acBevoug mou eAndon
KaTd TV NUEPA El0aywYNC Tou. EGaplooBnke MPWTOKOANO EUPWAEQACUEVNS AAU-
oWTNG avtidpaong MoAupepdong pe avtiotpodn petaypagpdaon (RT-nested PCR)
e eKKIVNTEG €1BIKOUG Yla TO YEVOG TwV AP0V, N oroia ATav BeTikn. H alAn-
AoUy1on VOUKAEOTIS{wV TOU YOVIBIMUATOS KAl 1) GUAOYEVETIKN avaAuon KatedelEe
WG AITIOAOYIKO TapdyovTa vEo GAEROIO, 0 omolog dladépel anUavVTIKA (>25%) arod
0Aoug Toug YvwaoToUg dAeBoiolg Mou £xouv oUCXETIONE e vOTo oTovV AvBpwro.
Mapopolog 10g, mou efxe ovopaotel Adria virus (ADRV), TauTorolnke oe dAeBOTO-
Houg mou efxav ouleyel atnv AABavia. ZTo puloyeveTikod dEvTpo Tou L yovidiou
TOU 10U, wG Méov ouyyeving pe Tov ADRV katagaivetat o 16 Arbia (77% opoloyia
oe eninedo voukAeoTIdiwv). O au€avopevog aptBuog Twv vEwv maboyovay dpAeBoiwv
delyvel T onpacia Toug yla T dnuoata uyeia kal unodnAel 6Tt ol pAepoiol Ba mpé-
Tel va mepthapBavovtal ot dladopikn SLayveon Twv EUNMUPETWY AOHOEEWY Kal Aot-
HOEewv Tou KNZ Katd Toug Beplvolc UNnveg, oTav ol dAeBoTOMOL elval evepyol.
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Adria virus, a novel phlebovirus identified in a child with febrile seizures in
northern Greece

Anagnostou V.!, Pardalos G.2, Athanasiou-Metaxa M.2 and Papa A.!
'A’ Dept. of Microbiology, Medical School, Aristotle University of Thessaloniki
2A’ Paediatric Clinic, Hippokration Hospital of Thessaloniki

Phleboviruses (genus Phlebovirus, family Bunyaviridae) are arthropod-borne RNA viruses,
transmitted to humans by sandflies. In the Mediterranean region circulate mainly 3 phle-
boviruses: Toscana virus (Toscana virus, TOSV), Sandfly fever Sicilian (Sandfly Sicilian
virus, SFSV) and Naples (Sandfly Naples virus, SFNV) viruses, causing disease to hu-
mans ranging from a mild febrile syndrome to central nervous system infections.

In this study we present the case of a 2.5-year-old boy who was admitted to Hippokration
Hospital in Thessaloniki, Northern Greece in September 2009, because of an episode of
febrile seizures. The patient presented adherence of eye gaze, peroral cyanosis, masseter
muscle spasm, tonic convulsions of the body and extremities and involuntary loss of urine.
Clinical examination, including neurological evaluation, did not show any abnormality, while
leucocytosis (22,600/ul) with 85.7% neutrophils was detected. The patient exited the hos-
pital two days later, without any sequelae. RNA was extracted from patient’s blood sample
taken upon admission. RT-nested PCR with generic primers for phleboviruses was positive.
Sequencing and phylogenetic analysis revealed that the causative agent was a phlebovirus,
differing greatly (>25%) from all known phleboviruses associated with disease in humans.
A similar virus, provisionally named Adria virus (ADRV) was detected in sandflies in Alba-
nia. In the L RNA segment phylogenetic tree, ADRV clusters together with Arbia virus (77%
homology at the nucleotide level). The increasing number of new pathogenic phleboviruses
suggests that they are of major public health importance, and that phleboviruses infections
should be included in the differential diagnosis of summer febrile syndromes and central
nervous system infections, especially during summer period when their phlebotomine vec-
tors are active.
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Enidpaon Tng dpuoioloyiag Tou maBoyoévou Listeria monocytogenes otn
oupnepipopd Tou KATA TNV TTapaywyn Kai wpipaon ®étag kai Fpafiépag

Apandkn ., Mméheon X.-E. kar Zkavdapng M.N.

Epyaotplo MotoTikol EAEyyou kat Yytewng Tpodipwy kat Motdv, Mewmnoviko MaveroTnto
ABnvav, lepd 0d6¢ 75, 118 55, ABAva

Ta YOAOKTOKOWIKA TPOTOVTa £XOUV UPNAN EMKIVEUVOTNTA WG TIPOG ToV Maboyovo
HIKpoOpYQVIOO Listeria monocytogenes, o omolog BplokeTal 1laitepa ouxva oTo me-
piBAAov Tng Blopnyaviag. H puactoloyia Twv KUTTAPWY Kal TO 0TASI0 MAPAYWYHS
katd To orolo AapBavel xwpa n emuoAuvon Twv Tuplwv dladpapartifouv kabopt-
OTIKO POAO OTN SUVATOTNTA MPOCAPMOYNG ToU MaBoyovou otnv 0&0TTa Kal ahato-
TNTA TWV TUPLOV Kal EVOEXOMEVWG AUEAVOUV TNV ETIKIVOUVOTNTA TWV TENKMV
npoiovTwy. EEeTaoaye v enidpaon: (a) Tou ‘loTopikol’ TwV KUTTApwV L.monocyto-
genes 0g GUVONKeEG KATAMOVNong Kat (B) Tou otadiou emuoAuvang dpétag Kat ypa-
BlEpag, pe KUTTApA Tou 1diou MaBoyovou TN CUUNEPLPOPA TOU KATA TNV TAPAYWYN
Kal wpipavon Twv d0o Tuplav. Ma ™ dniloupyia dlapopeTIKOU ‘10TOPIKOU’ KUTTA-
pwv, 0 MaBoyovog eMwaoTtnke oe looTovikG dlaAupa Maximum Recovery Diluent,
TSBYE, m\npeg yaha amig naotepinong, ®ETa kat MpaBiépa (EUMOPIKES CUOKEUA-
oleq). Ta napandvw unooTpopata evodBarpioTnKav pe PeovwUEVa OTEAEXN TNG L.
monocytogenes anod Tupld Kal emAaveleg TUPOKOUE{WV Kal eMwaoTtnkav atoug 20°C
yla 4 nuépeg. Emiong éyive euparion empavelov (2 x 5 cm?) avo&eidwtou xaAupa
0Ta TMAPAMAVEK UTIOOTPOMATA YId TIPOOKOAAN O KUTTAPWY, MPogopoldlovTag £Tal
OUVBNKEG aXNUATIOMOU Blolpeviny oe Blounxaviké eE0MMONO Tou GEPEL UTIOAE(-
pata Tpodipou. Emméov, xpnaotuomolenkav KUTTapd Tou UKpoopyaviopoU mpo-
Oappoopéva N OxL oe oTadlakd peloUpevn ofutnta. Emimeda 102-3 CFU/g, 12
SLAPOPETIKMY EBMY KUTTAPWY amd TAAVKTOVIKN al&naon 1 BloUuévia euBoMdaTnkav
o€ YAAa, MYHa, kat TeAKo mpoiov détag (100210 g) kat MpaBiépag (150 10 g) petd
NV MPWTN Toug wpipaon (18°C, 9-16 nuéPES) Kat mpLv TV PeTadopd Toug oToug 4°C
yla ™ deltepn wpipaon. ‘0co vwpitepa eAdupave xwpa o eUBOALACHOG WG TIPOG Ta
0TAdI0 APAYWYHS TWV TUPLOV (YAAASTMYHASTEAKO TIPOi6V) TO00 HeYaAUTEEN NTAV
1 empiwon Tou Maboyovou aTo TEAKO MPOidV, AOYw MPOcapKOYNHS Kal au&naong Tou
0Ta apylka otadia. Emiong, n mpoéAeuon Twy KUTTAPWY ETMPEATE ONUAVTIKA TV
emplnon Toug Ke Ta MAAVKTOVIKA KUTTapa MPoepYOHEVa aro TupLa va eudavitouv
uPnAoTEEN emBiwon oTo TEAIKO MPOioV. Ta Mapandvw urodelkviouy OTL 1) ETIKLV-
SUVOTNTA TWV TUPLOV ETMPEAETAL ONUAVTIKA aMd TNV TIPOEAEUON TwV TABoyOVWV
KUTTAPWV Kal KUPiwg amd To 0TAdI0 EMUOAUVONG TWV TPOIOVTWY.
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Effect of inoculum history on the survival and growth of Listeria monocytogenes
in semi-hard and hard cheese

Arapaki S., Belessi C.I. and Skandamis P.N.

Laboratory of Food Quality and Hygiene, Agricultural University of Athens,
lera Odos 75, 118 55, Athens

Listeria monocytogenes is a foodborne pathogen of major concern for the dairy industry.
Dairy products are commonly ready-to-eat products and the evaluation of their ability to
support growth of the pathogen is crucial for risk assessment. The objective of the present
study was to determine the behavior of Listeria species during storage of Graviera and
Feta cheese. Graviera is a hard cheese (pH 5.7; aw 0.948), made of ewe’s milk (or with up
to 30% goat’s milk), by addition of starters and reheating and ripened for 3 months. Feta
is a white brine semi-hard popular Greek cheese (pH 4.5; aw 0.958), prepared from ewe’s
milk with starters and ripened for 2 months. Twelve L. monocytogenes inocula of different
physiological states were inoculated in raw milk, in curd after cutting and in the final prod-
uct in the middle of ripening. The 12 inocula preparations included planktonically grown
cultures in maximum recovery diluent, Tryptic Soy Broth supplemented with 0.6% yeast
extract, final products of feta and graviera cheese, as well as biofim cutlrues, prepared by
immersing stainless steel coupons (2 x 5 cm?) in the same substrates and incubation for 4
days at 20°C. Furthermore, we used acid adapted and nonadapted cells by culturing in
TSBYE with 1% glucose or without glucose, respectively. The earlier the contamination
during manufacturing, the higher the survival of L. monocytogenes at the final product.
TSBYE biofilms and milk planktonic cells survived longer than other inocula in both
cheeses. Notably, in Graviera cheese, L. monocytogenes remained at low concentration (<2
log CFU/ml) for 82 days of storage at 4°C, whereas Feta cheese demonstrated a more
detrimental effect on L. monocytogenes cells, as almost all inocula were below the detec-
tion limit by the 18" day of storage. The results suggest that the risk of soft and semi-hard
cheeses due to contamination with Listeria monocytogenes strongly depends on the phys-
iology of the pathogen, as well as the processing stage, where contamination occurs.
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AvaAUovTag Ta enineda poAuvong TV GUOIKWV TANBUOHMV TwV apidwy Pe
Wolbachia: duokohoTepo anod 0TI paiveral...

Auyouortivog A.', AlovugornioUhou E., Mananavayiotou A2, ZkapBeAdkng M.,
NtouvroUpng E.!, Manzano Marin A.3, Moreira M.4, Khaden M.%, Latorre A.2,
Toidpng I'.! ka1 Mmoupting K.

Tunua Awaxeiptong MepiBarhovtog kat duatkdv Mopwy, MaveroTtio lwavvivwy,
Tedépn 2, Aypivio, T.K. 30100, EAAGSG,

Tunua Oeppoknmakdv Kalepyelov kat AvBokopiag, TEI Megoloyyiou,

Meaohoyyl, 30200, EANGSQ,

3Department of Genetics, Universitat de Valencia, Valencia, Spain,

“Centro de Estudos da Macaronésia, ISOPlexis Banco de Germoplasma,

Universidade da Madeira, Funchal, Portugal

Ot a¢idec amoteholv goBapr anelAn yla Ta GUOIKA Kal aypoTIKA 0lKOOUOTAATA,
nap’ OTL elval [ OXETIKA HIKPY Olada eVTOMWY. YRapyouv nepimou 4000 €idn may-
KOOI Kal PEXPL Topa ~300 Exouv TauTomoinBel otnv EAAGDA. MoANEG HeAETEG Bel-
XVouVv OTL ol adideg Aeltoupyolv wg Pope(g LKWV aoBeVEIDY dladOpwV GUTMY Kal
napAaMnAa epdavitouv dlaitepa nepimhokeg oxETEIS e TANBWPA CUPBIWTIKOV Ba-
ktnplwv. ‘Eva ano Ta kipla evdooupplwTIKG BakThpla oTa apbpomnoda eival To a-
npwteoBaktplo Wolbachia, ou euméxeTal e TANOMPaA BLOAOYIKOV SlepyaciaV Kal
uropel va anoteAéoel £va Xpholo epyaleio yia To Blohoyiko EAeyyo emBAABWY ev-
TOUWV. H xpnon tou Baktnpiou autol oe MPoypappata eAEYXOU TwV TANBUOUMY
TV apidwv MpolmoBETEL TNV avixveuan Kal TOV YEVETIKO XAPAKTNPLOHMO TwV OTe-
AEXQV TOU.

2TV napouoa MEAETN, mepinou 300 delypata GuolKwv MNBUCHOY addwv eAEYX-
Bnkav yla v mapouaia Tou Bakmplou ™G Wolbachia. Ta delypata autd mpoép-
xovtal and ¢uaikoUg mnbuouolg adidwv e EAAdag, e Moptoyaliag, g
lomaviag, Tou Ipav Kat Tou lopanA Kat o EAeyxoc &ylve JEOW eviouong TUAUATOC
Tou 16S rRNA yovidiou. TOUAGXIOTOV 7% TwV SElYUdTwV Moy EEETATTNKAV BpéBnkay
va €xouv To Bakthplo ™ Wolbachia. H 16S rRNA ¢puloyeveTikn avaiuon tng Wol-
bachia an6 a¢ideg 6a oulntnBel o€ oxeon pe Tig “unepopddeq” (Ato K) mou €xouv me-
plypadel w¢ Twpa. Idlaitepo evdladpeépov Mapouatalel 0TI 0 XAPAKTNPIOUOS TWV
oTeAeXWV e BAan Ta yovidia Tou cuoTthuatog MLST (gatB, coxA, hepA, fopA and ftsZ)
KaBmg kal Tou yovidiou wsp mapouatdlel SUoKOAieg, Yeyovog mou umopei va amnodo-
Bel ota YaunAd enineda poAUVONG Twv GUOIKV TANBUOHMY TwV adidwy e Wol-
bachia kauf otnv uPnAn dlagoporoinon nou pnopel va £xouv ta otehéxn Wolbachia
TV adpidwv arod Ta PEXPL TWPA XAPAKTNPIOHEVA OTENEXN.
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Shedding light to the current Wolbachia infection status of aphids: not an easy task...

Augustinos A.", Dionyssopoulou E.!, Papapanagiotou A.2 Scarvelakis M.!,
Doudoumis E.!, Manzano Marin A.3, Moreira M.%, Khaden M., Latorre A3,
Tsiamis G." and Bourtzis K.

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

*Department of Greenhouse Crops and Floriculture, Technological Educational Institute

of Messolonghi, Greece,

3Department of Genetics, Universitat de Valencia, Valencia, Spain,

“Centro de Estudos da Macaronésia, ISOPlexis Banco de Germoplasma,

Universidade da Madeira, Funchal, Portugal

Aphids constitute a serious threat to natural and agricultural ecosystems, despite being a
rather small group of insects. There are about 4000 species worldwide and currently ~300
species have been identified in Greece. Many studies show that aphids act as vectors for
viral plant pathogens, and that they display complex interactions with their microbial fauna.
One of the key symbionts in Arthropods is Wolbachia, an a-Proteobacterium which is im-
plicated in many important biological processes and is considered as a potential tool for bi-
ological control. Potential use of the bacterium in a biological control program for the
population suppression of the aphids and/or the control of aphid-transmitted diseases re-
quires the detection and genotyping of the Wolbachia strains present in natural popula-
tions.

In the present study, the presence of Wolbachia in approximately 300 specimens of natu-
ral populations of aphids from Greece, Spain, Portugal, Israel and Iran was examined using
a 16S rRNA-based PCR assay. At least 7% of all samples tested were found to harbour
Wolbachia. The 16S rRNA-based phylogenetic position of the aphid Wolbachia strains will
be discussed in respect to the “supergroups” (A to K) described so far. Interestingly, wsp
and MLST based characterization (gatB, coxA, hcpA, fopA and ftsZ) could not be com-
pleted and this can be attributed to the low titre of the infection and/or to the high divergence
of the aphid Wolbachia strains.
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Mpoadiopiopog Tne Siadopdg aTnv Ekppacn duo opoAdYwWV yovidiwv Slo§uyovaong
Tou 1-udpogu-2-vadBoikol ato Arthrobacter phenanthrenivorans pe TNV TEXVIKN
real-time PCR

Bavdépa, E.', Kapakiwtng, K.!, Kahhipavng, A.', Kupmidng, N.K.2, Apaivag, K." kai
KoUkkou, A.E.!

Topéag Opyavikng Xnpeiag kat Bloxnpelag, Maveruotiuto lwavvivwy, ledvviva,
°DOE-Joint Genome Institute, Genome Biology Program, Walnut Creek, CA, USA

Ot moAukukAikol apwpatikoi udpoyovavepakeg (Polycyclic Aromatic Hydrocarbons,
PAHSs) eival dladedouévol pumavTeg oe MOAANA 0IKOGUOTNHATA Kal 1) HEAETN TOUG Ta-
pouatalel evdladepov Aoyw TG TOEIKOTNTAG TOUG. H amodounon Toug MESW TWV
METABOAIKQOV TIOPELDV BLAPOPWY MIKPOOPYAVIOU®OV aroTeAel TOV KAAUTEPO TPOTO
eEuylavong TwV PUMACUEVWY 0LKOOUOTNHATWY. Z€ TiponyoUlevn epyacia pag £xel
avagepBel  amopovwan Kat o Xapaktnplopog evog véou ateAéxoug Tou Arthrobac-
ter phenanthrenivorans Sphe3 A6yw Tng LkavoTNTAG TOU va avarriooeTal mapouasia
oavavbpeviou wg povadikn Tmyn dvepaka kat evépyelag (1). Katd tov kataBoAlopo
Tou pawvavBpeviou oxnuartiletal To 1-udpo&u-2-vadhoikd o&U oav evdldueao mpo-
16V, TOU omolou 0 apWHATIKOS SAKTUALOG Slaondtal aro T dpdon g dlo&uyovaong
Tou 1-udpo&u-2-vadBoikoU. H ouykekplévn loguyovaaon eivat povadiki SLoTL EXel
TNV KAvOTNTA va d1a0md HovoUdpoEUMWUEVO apwHATIKG dAKTUALO. 2T Yovidiwpa
Tou A. phenanthrenivorans €xouv BpeBel duo yovidia dloEuyovaong Tou 1-udpo&u-2-
vadBoikoU mou epdavifouv 90% opoloyia oe emninedo VOUKAEOTISIWY Kat KwBIKO-
mololv duo Tpwteiveg 387 apvotéwy. ‘Eva eE'autav, To diox?, Bploketal o éva
kataBoAiko Taoidlo kat To GAho, diox2, 0To Xpwpoowia. Kat To duo yovidla uro-
kAwvoromBnkav atov popéa pET29¢ (Novagen), akohoUbnoe umepEkdpaot| Toug
oe KUTTapa E. coliBL21(DE3) Kat £ylve KaBApLOKOG TWV MPWTEIVIKOV HOPiwV Ue XPpw-
patoypadia othng ayxioteiag Ni+NTA. Ta duo mpwTeivika popta Diox1 kat Diox2 ej-
oavioav dpactikéTnTa dlo€uyovaong tou 1-udpoEu-2-vapBoikol, e MAPOUOLES
KQTAAUTIKES 1B1O0TNTEG. Me TNV Xpnon Tng TexVIkng real-time PCR. £yve moooTiko-
noinon ™G OXETIKAG EKPPAONC TWV HETAYPAPWY TwV dUo yovidiwv, 6rou diar-
OT@ONKE OTLN OXETIKN EKPPATT TOU XpWHOOWHIKOU (diox2) yovidiou NTav onpavTika
auénpévn oe oxEan pe ekelvn Tou MAAoSIaKoU Tou opoAdyou(dioxT).
2T OUYKEKPIUEVN BOUAELD MEAETATAL N TIOOOTIKT Sladpopd oV EKppaan duo ouo-
Moywv yovidiwv Tou Arthrobacter phenanthrenivorans. H imap&n duo avtlypddwv mg
OUYKEKPIEVNG BloEuyovaaong oTo yovidiwua Tou Sphe3, Kablotd To aTéAEXOG IO
anoTEAEOUATIKO aTnv Bloanodounon Twv PAH kat o mpooappoatuo oo EeVopLoTIKO
nepIRAANov.
1. Kallimanis, A., Kavakiotis, K., Perisynakis, A., Spréer, C., Pukall, R., Drainas, C. and
Koukkou, A. I. (2009). Int. J. Syst. Evol. Micr. 59(2), 275-279.
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Differential expression of two 1-Hydroxy-2-Naphthoic Dioxygenase gene homo-
logues in Arthrobacter phenanthrenivorans by quantitative real-time PCR

Vandera, E.!, Kavakiotis, K.!, Kallimanis, A.!, Kyrpides, N.K.2, Drainas, C.' and
Koukkou, A.l.!

'Sector of Organic Chemistry and Biochemistry, University of loannina, loannina,

2DOE-Joint Genome Institute, Genome Biology Program, Walnut Creek, CA, USA

Polycyclic aromatic hydrocarbons (PAHs) are widespread in various ecosystems and are
pollutants of great concern due to their potential toxicity, mutagenicity and carcinogenicity.
Microbial degradation represents the major mechanism responsible for the ecological re-
covery of PAH-contaminated sites.

In a previous work, we reported the isolation and characterization of a new species named
Arthrobacter phenanthrenivorans Sphe3 with the ability to grow on phenanthrene as a sole
source of carbon and energy (1). Phenanthrene catabolism involves the formation 1-hy-
droxy-2-naphthoic acid which is ring cleaved by a 1-H2NA dioxygenase. 1-H2NA dioxyge-
nase is unique among ring cleaving dioxygenases because it can cleave a singly
hydroxylated aromatic ring.

Two genes in the A. phenanthrenivorans genome, encoding for 1-H2NA dioxygenases with
90% homology at the nucleotide level, coding for two polypeptides of 387 amino acids, re-
spectively have been identified. One of them, diox1, was located on a catabolic plasmid and
the other, diox2, on the chromosome. Both genes were subcloned in the pET29¢ vector
(Novagen), overexpressed in E. coliBL21(DE3) and purified to electrophoretic homogeneity
through Ni+-NTA chromatography. Both purified protein fractions Diox1 and Diox2 exhib-
ited 1-H2NA dioxygenase activity with similar catalytic properties. Using quantitative real-
time PCR we were able to distinguish quantitative differences in the relative transcripts of
the two genes encoding for 1-H2NA dioxygenases with the relative expression of the chro-
mosomal (diox2) gene being significantly higher than that of its plasmid (cliox 1) homologue.

This work represents the first example of the differential expression of two 1-H2NA dioxy-
genase gene homologues in Arthrobacter phenanthrenivorans. Occurrence of two copies
of 1-H2NA dioxygenase in Sphe3 renders this strain more advantageous in PAH biodegra-
dation, and hence adaptative to the harsh xenophobic environment.

1. Kallimanis, A., Kavakiotis, K., Perisynakis, A., Spréer, C., Pukall, R., Drainas, C. and
Koukkou, A. 1. (2009). Int. J. Syst. Evol. Micr. 59(2), 275-279.
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MeTaoxnuatiopog svog atehéxoug Streptococcus thermophilus pe kataAAnho
popéa EkPpaong yia Tn HEAETN TNG TEPIOYNG MO ival uEUBUVN Yia TV Mapaywyn
Oeppodihivng

BaaiAe1ddng A.!, Aktumng A.2, Xat{nhoukag E.! kar Agpévdpa A.-2.!

Maveromio loavvivwy, Tunpa Bioloyikav Epapuoydv & Texvohoylav,
2[emoviko Mavemotnuio ABnvav, Tunpa Emothung & Texvoloyiag Tpodipwv

O Streptococcus salivarius subsp. thermophilus eival £va 0EUYaAaKTIkO BAKTAPLO TIOU
XPNollomoleiTal Mapadootakd oTnv mapaywyrn ylaoupTioU Kal Jlag Oelpag Xapa-
KTNPLOTIKOV OKANp®V TUpl@v. To atéhexog S. thermophilus ACA-DC0040 Tou €xel
anopoveBel and eAnviko mapadoatako ylaoUpTi mapdyel Wia Bakmptooivn, v Bep-
HodIAivn T, éva mermidio 2.5 kDa e avTipikpoBiaky dpdorn EvavTl apKeET@Y o&uya-
AaKTIK@V Baktnpiwv Kat Bakmpeiwv alloiwong. Baoel Twv IBI0TATWV TG Unopel va
XpnotuotonOel wg puaIkd cUVTNENTIKOG 0€ TPOPIUa Tou amoTtehoUv mpoidvTa {U-
Hwong.

>1a mhaiola NG HEAETNG TNG MEPLOXNG TOU PEPEL TO GUvoNo TwV Yovidiwy amapai-
TNTWV yla TV emaywyn, ™ olvBeon Kat TV £KKpLon ™G BeppodIAivng, anatteital
1 QVATTTUEN OUOTNHATOG UETAOXNMATIONOU TOU eV AOyw aTeAéxous. Mapd To peyaho
aptBuo dlabEoIuwy peBOdWY PETAOXNHATIOUMOU, UTIAPXOUV £(8N Kal 0TEAEXN OTa
oroia dev emutuyxdvetat eUkoAa. EldikOTEPA Yia Ta idn Tou Streptococcus, £xel Ta-
patnpnBel Wdlaitepn duokoia ota S. salivarius Kat S. sobrinus, eve 0TO deUTEPO E-
oaviletal oe MOAMEG TEPITIWOEIG MEYAAN Slapopd oV EMOEKTIKOTNTA UETAEY
oTehexwVv Tou (dlou eidouc. ‘Eva emrpooBeTto mpoAnua anoteAel 0 kKataAnhog do-
p&ag kKAwvoroinang Aoyw Tou HikpoU aptBpol dpuotk®v racuidiwy rmou Exouv Bpe-
el oe atehéxn S. thermaphilus.

MeTa TV edpapoyn Kal TPOToToinan apkeT®V PeBOdWV KATAOKEUAOTNKAV ETIOE-
KTIkA KUTTapa Tou oteAéxoug ACA-DC0040 e mpwTOKOAAO Baotopévo oTnv avd-
mru€n oe Bpemikd UAIKO mapoucia DL-Bpeovivne Kal xpnolgoromnkav otn
OUVEXELD VIO HETAOXNUATIONO MEOW NAEKTPOBIATPNONG LE OXETIKA TIEPLOPIOUEVT]
AMoTEAEOUATIKOTNTA. XpnotporonBnke To Thaopidlo pTOPOcatpT38, Eva napaywyo
ToU PUOIKoU KpurtrikoU maopidiou pT38 tou S.thermophilus ST2783, Tou MepLEXEL
erumeéov Tunpa tou maopdiou pCR2.1-TOPO yia avttypadr, Slathpnon Kat erAoyn
oe KUTTapa E. coli, KaBwg Kat o yovidio cat Tou ¢puacikol maoudiou pC194 Tou
Staphylococcus aureus mou MPoodEPEL AVBEKTIKOTNTA TNV XAWPALPEVIKOAN Kal £XEL
anodetybel evepyo e ateAéxn S. thermophilus. To pTOPOcatpT38 anodelkvieTal Ka-
TaAnNAog dopéag kAwvoroinong kat ékppaong oto S. thermophilus ACA-DC0040.
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Transformation of a Streptococcus thermophilus strain with an appropriate expres-
sion vector for the study of the region responsible for the production of thermophilin

Vassiliadis A.", Aktypis A. Hatziloukas E.' and Afendra A.-S.!

"University of loannina, Department of Biological Applications and Technology,
2Agricultural University of Athens, Department of Food Science and Technology

Streptococcus salivarius subsp. thermophilus is a lactic acid bacterium traditionally used
in the manufacture of yogurt, as well as in a series of characteristic hard cheeses. S. ther-
mophilus strain ACA-DC0040, isolated from traditional Greek yoghurt, produces a bacteri-
ocin (thermophilin T) that is active against several LAB and food spoilage bacteria. Due to
its properties it can be considered as a potential biopreservative.

In order to study of the region which carries all the necessary genes for the thermophilin
induction, synthesis and accumulation, the development of a transformation system for this
strain is required. Despite the large number of available transformation methods, there are
species and strains where it cannot be achieved successfully. Especially for Streptococcus
species, great difficulty has been observed in S. salivarius kat S. sobrinus, while for the lat-
ter there is a big difference in competence between strains of the same species. An addi-
tional problem is the appropriate cloning vector due to the small number of natural plasmids
found in S. thermophilus strains.

After the application and modification of several methods, competent ACA-DC0040 cells
have been constructed by a protocol based on the growth in a broth containing DL-threo-
nine and were subsequently used for transformation via electroporation with a relatively
restricted efficiency. Plasmid pTOPOcatpT38 was used, a derivative of the natural cryptic
plasmid pT38 of S. thermophilus ST2783, which additionally contains a fragment of
pCR2.1-TOPO plasmid for replication, maintenance and selection in E. coli cells, as well
as the cat gene of natural Staphylococcus aureus plasmid pC194 conferring chloram-
phenicol resistance and has been proved active in S. thermophilus strains. Plasmid
pTOPOcatpT38 has been proven an appropriate cloning and expression vector in S. ther-
mophilus ACA-DC0040.
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XapakTnpIoHoG alwTOdEOUEUTIKWOV BAKTNPIKY amopovWHEVWY and KaAAigpyfoipa
aypwoTwdn (kpi1Bapi, Bpwpn, oITapr)

Bevigpdkn A., Ajuou M., Beipn E., Keparoyiavvn H., Apydpne N., Aidpa I,
Nepyahng M., XatgnmauAidng I kar Kativakng M.

Epyaotnplo Mevikng kat Mewpylkng MikpoBioloyiag

TuAua Mewnovikng Blotexvoloyiag, Mewnovikd Mavemotipio ABnvaov

lepd 036g 75, Botavikog, Abrva

EAeuBépwg dlaplolvta alwTodeoUEUTIKA BAKTHPLA TIOU AMOMOVAMBNKAV anod T pl-
Toodaipa putwv Triticum aestivum, Hordeum vulgare kat Avena sativa, exTiphenkav
G MPOG TNV alWTOSETHEUTIKY IKAVOTNTA TOUG, TNV Tapaywyn vdoAoEIkoU o&Eog Kal
N IKavoTnTa Toug va dlahutomololv pwadopikd dlata. EneAéynoav 12 Bakmpta Ta
orofa enédet€av v uPnAoTeEN alWTOSECUEUTIKN IKAVOTNTA KAl avaAlBnkav ¢u-
AOYEVETIKA e BAan TIC vOUKAeOTIBIKES ahAnAouyieg Twv 16S rRNA, dnaK kat nifH yo-
vidlwv. Me Bdon Ta napandve anoTeAEoHATA Ta OTEAEXT AUTA aviKouv oTa €idn
Azospirillum brasilense, Azospirillum zeae kat Pseudomonas stutzeri. Eniong, dlepeuvi-
Bnke n mapouaia Tou ipdC yovidiou mou eumékeTal otnv Bloalveear Tou VSOOI
KoU o&éwg. H mapoloa epyacia mapouatalel yia mpwt dpopd evdel€elg yia
HOPLOKN YEVETIKN alwTOSEOUEUTIKOV BakTnplwv Tou dlaploly ot pildodalpa Twv
aAyPWOTWOWOV.
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Characterization of nitrogen-fixing bacteria isolated from field-grown barley, oat and
wheat

Venieraki A., Dimou M., Vezyri E., Kefalogianni I., Argyris N., Liara G., Pergalis P.,
Chatzipavlidis I. and Katinakis P.

Laboratory of General and Agricultural Microbiology

Dept. of Agricultural Biotechnology, Agricultural University of Athens

lera Odos 75, Votanikos 11855, Athens, Greece

Diazotrophic bacteria isolated from the rhizosphere of Triticum aestivum, Hordeum vulgare
and Avena sativa, were assessed for plant-growth promoting traits such as nitrogen fixa-
tion ability, indoleacetic acid production and phosphate solubilization. The phylogenetic po-
sition of 16S rRNA, dnaK and nifH gene sequences of twelve isolates, showing the higher
nitrogenase activity, identified as being members of the species Azospirillum brasilense,
Azospirillum zeae and Pseudomonas stutzeri. Furthermore, detection of genes (ijpdC) in-
volved in indole-3-acetic production was possible in six isolates belonging to Azospirillum
sp. The work presented here provides the first molecular genetic evidence for the pres-
ence of culturable nitrogen-fixing P. stutzeri and A. zeae associated with field-grown A.
sativa and H. vulgare in Greece.
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Acpopetadepoyeva pikpopUKn Kal kuavoBakTipia oTnv noAn tng Ocooalovikng
ka1 emdpaosiq oTnv avpwmvn uyeia

levitoapng 2.!, Mouotdka-Fotvn M.!, Koppdg K.2

Tunpa Biohoyiag, AploTotédelo Maveruathpo Oeooahovikng,Oecoaovikn 54124,
Tunpa Mewmoviag, IxBuoloyiag & Ydativou MepiBaihovTog,

ZxoAn Mewnovikav Emomuav, Mavemotipio Oeooaliag 38446

O1 dnpoaleupéveg TANPODOPIES Yia TA AEPOUETADEPOUEVA MIKPOPUKN KAl Ta KUa-
VOBAKTNPLa, KAB®G Kal TIG EMayOUeVeES eUdPATELS TOUS 0T dnuodala uyela, eival
TEPLOPLOPEVES. TNV ATMOODALPA TNG TOANG TNG Ogaoalovikng (kalokaipt 2007 —
oBvonwpo 2008) avayvwpiomnkav 63 £{dn HIKPOGUKOV Kal KuavoBakmpeiwv. Ta
yévn Chlamydomonas, Chlorella, Lyngbya, Oscillatoria, Phormidium, Prorocentrum kat
Scenedesmus mep\apBavouy £{dn yvwaoTd yla Ty mapaywyn ToEvav h/kal Ty ena-
YWy alepyIk@v avTidpacewy. Eikoot éva anod ta 63 £(dn mou Bpédnkav oV aTuo-
odalpa TG Oeooalovikng otV MEWTN QUTH AgPORIOAOYIKN Epeuva TNV TIOAN,
avapéEpovTal yia mpaTtn popd otn diebvn BiBALoypadia Kat armotelolV T 6% Twv
TAYKOOUIWG YVWOTOV agpOUETAPEPOUEVWV €1BMV, UNoaTtnpilovTag Tnv unodean
NG ave&epeivTng agPO-UIKPORLOKNG TOIKINOTNTAG. AVAETd Toug ol BAAAoalol -
Kpoopyaviapol Twv yevav Dictyocha, Leptocylindrus, Licmophora, Nitzschia kat Proro-
centrum TuBavag eiyav autoxbovn mpoéheuan, kaBwe mapatnpnenkav Tautoxpova
07O GUTOTAAYKTO TOU Oepuaikol KOAMou. Z& GAOUG TOUG UAVES TOU £TOUG, TOUAG-
XL0TOV £va yEvog mou nepthapBavet duvnTika emupAapn idn avayvwpiotnke ava-
HEOQ OTOUG OWTOOUVOETIKOUC QEPOUETAPEPOUEVOUS WIKpoopyaviopols. To
Aeképpplo Tou 2007 kal Toug Wiveg deppoudpto, lolvio, IoUAIo Kat OKT@RPELO Tou
2008 MeplocoTePO arod To 50% NG GUVONIKNAG adBoviag Twv agpOUETAPEPOUEVWV -
KPOUKMV Kal KuavoBaktnpiwv oy atpoodalpa g Oeaoalovikng mpoépxovtav
ano £{dn nou oxetiCovral ke MpoBANUaATa Uyeiag. Katd tn dldpkela piag nuépag ue
N MEYLOTN adBovia agpopeTaPepOUEVWY GWTOOUVBETIKMY UIKPOOPYAVIOHMY, EVAG
KATOLKOG TOU KEVTPOU TNG TOANG uropei va elomvelioet Touhdytotov 2500 SuvnTika
eruBAapn kUTTapa pikpoopyaviou@v. Mpoteivetal va dlepeuvnBei n axéon peTagl
G adBoviag Twv agPOPETAPEPOUEVWY GWTOOUVOETIKMY [IKPOOPYAVIOHMY Kal
€EApOEWV QVarVEUOTIK®V 1) AWV TPORANUATWY UYEIAS TwV KATO{KWY AOTIKMV TE-
PLOX®V TOU YelTVIAZouV e UBATIVA 0lKOOUOTNMATA T oTioia XapakTnpeilovTal arod
aveioelq eruBAaBwY KuavoBaktnpiwv Kat LIKPOPUKDV.
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Airborne algae and cyanobacteria in the city of Thessaloniki and related health effects

Genitsaris S.', Moustaka-Gouni M.!, Kormas K.2

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

2Department of Ichthyology & Aquatic Environment, School of Agricultural Sciences,
University of Thessaly, GR-38446 Nea lonia, Greece

Published information on airborne algae and cyanobacteria worldwide and the related
human health effects is scarce. In the air of the city of Thessaloniki (summer 2007 - autumn
2008) we found 63 taxa of airborne algae and cyanobacteria. The genera Chlamydomonas,
Chlorella, Lyngbya, Prorocentrum, Phormidium, Oscillatoria and Scenedesmus all include
species known to produce toxins and/or induce allergic reactions. Twenty one out of 63
taxa found in the air of Thessaloniki in this first aerobiological attempt are reported for the
first time and contributed 6% to the total number of globally known airborne taxa, support-
ing the hypothesis of undiscovered aero-microbial diversity. Among the 21 new reported air-
borne taxa the marine genera Leptocylindrus, Licmophora, Nitzschia, Dictyocha and
Prorocentrum most probably had a local source, as they were simultaneously found in the
nearby aquatic system of Thermaikos Gulf. In all months, at least one genus including po-
tentially harmful members was present in the photosynthetic airborne microorganisms. In
December 2007 and February, June, July and October 2008 more than 50% of the total air-
borne algal and cyanobacterial cells in the air of Thessaloniki comprised of members re-
lated to health problems. This means that during a day with the maximal measured
abundance of airborne photosynthetic microorganisms a person could inhale at least 2500
potentially harmful microorganism cells per day. Studies on airborne algae and cyanobac-
teria and respiratory-related outbreaks or other related incidents in urban areas nearby to
water bodies with harmful cyanobacterial and algal blooms are needed.
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LeanGreenFood: Aiktuo Apyikig Ekmaidsuong Marie Curie (FP7) og véeg
Texvoloyicg ev{upaTIKAG £MeEepyaciag GUOTATIKWY TPOGipwY

Georgakopoulos D.G.!, Georgiou C.A.2 Janssen A3, Mikkelsen J.%, Grunnert K.*
and Olsen K.*

Tunpa Mewmovikng Blotexvohoyiag,

2TevikO TR, Mewnoviko MavemoTniio ABnvav,

3Process Engineering Group, Wageningen University, OAavdia,

“Centre for Advanced Food Studies, Aavia

210 dlktuo LEANGREENFOOD 6a xpnotporoinfolv véeg Hopdég eviluwy Kal
evUPATIK@V BlEPYAOIMV Yia EKXUAION Kal EMEEEPYaOia CUOTATIKOV TWV TPODIHWY
(Guulo, MkTivn MpwTeiveg), He 0TOX0 T Helwon ™ XpHong emBAABOY XNHIKOV
OTWG TOU VITPIKOU 0EE0G aTn Blopnxavia Tng mkTivng kal Tn Heiwon katavalwong
vepoU kal evépyelag otnv emekepyaoia apllou Kal mpwteivav. Ma ™ Blopnyavia
TPOGIUWY, 1 AVATTTUEN VEWV OUGTNHATWY MAPAYWYHS e OTOXO TNV MpoaoTacia Tou
nePIBAAOVTOG Katl TV aslpopia, oUUPWVA Kal e TIG OXETIKEG AMOYELS TWV
KaTavaAwTtov, eival eEAPETIKA ONUAVTIKN Kal avaykaia. H Bounxavia Tpodipwv
oToxeUel aTn BEATIOTN XPNON QUOIKOV TIOPWV (VEPO, EVEPYELQ), XNIIKOV EVOOEWV
KAl OUVBETIKOV TPOOHETWV TPOGILWV yia TN dnuioupyia TPoiovVIWY UYNARG
nPoaTIBEuEVNG a&lag amd Plopala Kal YEWPYIKES MPWTEG UAEC.

H BloTexvohoyia Unopel va mpoodEpel AUTEG TIC VEEG OTPATNYIKES LE TNV avVa-
KGAUYN Kal Tov axedlaopo VEw eviiuwy ue eEEIBIKEUEVN dpAan TPOg Eva [OVO
UTOOTPWHA, O OUVBNHKEG UYNANG USPOOTATIKAG THEONG KAl OUYKEVIPWONG
UTooTpWHaTog. 210 TPOypappda LEANGREENFOOD 6a exkmaideutoly véol
emoThoveg ol ornolol Ba Eavaoyedldoouv TIG KaBlepwiéves dladikaoieg eme-
Eepyaoiag Tpodipwy, Ba avarru&ouv véeg TeXVOAOYIES kal Ba YepuP®OOOUV TO
XAoua avapeoa oTIG PACIKEC BLOTEXVOANOYIKEG YVAOOEIS KAl TN BLOUNXAVIKY
eneepyaoia Tpodiuwy.

To LEANGREENFOOD nepilapBavel £€L makeTa epyaciag: Ta 00 mp®Ta MApEXOUV
TNV avaykaia eknaideuon oe 17 véoug epeuvnTéS. Ta MakéTa epyaoiag 3 (ueiwon
XNUIKQV), 4 (vEeg avaluTikég Texvoloyieg) kal 5 (ueiwon xpnong vepol Kal
evEpyelag) dnploupyoly €va dUVAuIKO epeuvnTIKO TEPIBANOV e 0PEAN yia TN
Blounxavia. o 6o makéTo epyaociag Ba ekTiundel n avramokpion Tou WEGOU
KatavaAwTh oTIC vEeS Texvoloyieg emeepyaciag TPodluwy O [id CUYKPITIKN
peNETN otV Eupwmm kat v Kiva. 2Ta maiola Tou mpoypdpuaTog mpoopépovTal
MaBfuaTa eTamTuyaKoU EMMESOU, AVOLKTA (G TIPOG TN CUMHETOXT METATTUXIAKOV
GoITNTOV Kat uroyndiwy d1dAKTOpwY Kat ekTog dikTUou LEANGREENFOOD. Tov
loUvio Tou 2013 Ba dieEayBel ouvédplo (e TiTAo “Sustainable enzyme production”,
€MONG aVOIKTO 08 OUHHETOXES EKTOG BIKTUOU. ZXETIKEG TANPOdopieg dnoatelovTal
otV 10TooeAida Tou poypappaTog: www.leangreenfood.eu
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LeanGreenFood: A Marie Curie FP7 Initial Training Network in novel enzymatic pro-
cessing of food ingredients

Georgakopoulos D.G.!, Georgiou C.A.2 Janssen A2, Mikkelsen J.%, Grunnert K.*
and Olsen K.*

"Department of Agricultural Biotechnology,

2Department of Science, Agricultural University of Athens,

3Process Engineering Group, Wageningen University, Netherlands,

“Centre for Advanced Food Studies, Denmark

The LEANGREENFOOD network will use enzymes to extract and modify food ingredients
based on starch, pectin and proteins. This will reduce the emission of chemicals such as
nitric acid in the pectin industry, and limit the water and energy use in starch and protein
refinery processes. It is an imperative necessity for the food industry to develop new food
production systems to meet global challenges related to environmental awareness, sus-
tainability and consumer expectations. The challenges industry faces are better utilization
of natural resources to create high-added value products from biomass/agricultural raw
materials with less water consumption, reduced energy expenditure and limited use of
chemical reagents and synthetic ingredients.

This can be accomplished by biotechnology where the access to novel, mono-component
and more sophisticated enzymes will make a major contribution and provide new superior
solutions for the food industry. The program will educate young scientists to rethink current,
established food processes, to develop new technologies and fill in the gap between basic
biochemical knowledge and industrial processes.

LEANGREENFOOD includes six work packages (WP): WP1, Scientific Training, and WP2,
Complementary Training will deliver the necessary training of 17 young researchers,
whereas three work packages WP3, Reduction of Chemicals, WP4, Novel Analytical Tech-
nologies, and WP5, Reduction of Energy and Water, will create a strong innovative re-
search environment with powerful industrial impact. WP6 will integrate the newly developed
industrial means with consumer perceptions to new analytical approaches in a compara-
tive study of consumer attitudes in Europe and China. China is the most important growth
economy today. The LEANGREENFOOD network offers graduate courses, open to par-
ticipation of graduate students outside the network. A conference with title “Sustainable en-
zyme production” is planned for June 2013. For more information, please consult
www.leangreenfood.eu
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MoooTIKOG MIPOGBIOPIoHOG TNG METAPOPAG TwV Maboyovwy HIKpoopyaviouwy Sal-
monella enterica ser. Typhimurium ka1 Escherichia coli 0157:H7 ané em¢aveieg ene-
Eepyaoiag Tpodipwv ag PpiAéTa Bosiou KpaTog

kava E.', FpolvTa A.', XwpiavémouAog N.I.", Stapatiou A.',
Koutaoupavig K.M.2, Mavayou E.Z.! kar Nuyag I'.-l.E.!

Epyaotiplo MikpoBlohoyiag kat Biotexvohoyiag Tpodipwy, TpAua EmoTiung kat
Texvoloyiag Tpodiuwy, Mewrovikd Maveruothpio ABnvavy, lepd 036g 75,

Abrva 11855, EANGdQ,

2EpyaoTnplo Mikpoplohoyiag Tpodipwy kat Yylewvhg, Tunpa Emompung Tpodiuwy
kat Texvohoylag, Fewmovikh ZxoAn, AptototéAelo Mavemothpio Oeooalovikng,
©eooahovikn 54124, EANada

H aopdhela Kat ) uylelvn Tou kpéatog eival anaitnon g vopodeaiag, alAd kat
KUplo PEANUA NG Blounxaviag Tpodi{wv Kat Tou katavaAwt. ‘Evag anoé toug o
ONMAVTIKOUG TAPAYOVTES TIOU GUVEIGPEPOUV TNV MAPAYWYN KN aodaiv Tpodi-
Hwv elvat n dlaoTaupoUevn EMUOAUVOT TIOU TIPOKAAE(TAL ATO KAKOUG XELPLOHOUS
Katd TN dldpkela ene&epyaotag Toug. ZKOMOG ™S MaPoUaag LEAETNG NTAV O TIPOC-
BlopLOPOG TNG HeTADOPAG TABOYOVWY UIKPOOPYAVIOH®MV ard Tov eEOTIMOWO eme-
Eepyaoiag Tpodipwy, OMWE arno Maykoug KOTMG Sladpopwv UNKOV 0 vard ¢pINéTa
Boelou kpéatog. Ot maBoyovol ikpoopyaviopol mou emAEXBNKav fTav To BAKTNPLO
Salmonella enterica ser. Typhimurium kat Escherichia coliO157:H7 Noyw G IKavotnTag
TOUG va MPOKAAOUV TPOPONOIUMEN e YAOTPEVTEPIKA CUMITTOMATA. H JeTAdoon Twy
Bakpiwv oTov AvBpwo yiveTal HEoW NS KATAVAAWONG TANUUEANDS YNUEVOU KpE-
aTog Kal HECW NG EMIHOAUVONG TWV TPODIHWY Kal Tou vepoU pe TaBoyovoug Wi-
KpoopyaviopoUg. ZTnv mapolod epyacia Xpnoluomolenkav emeaveleg Korme ano
avo€e{dwto XahuBa, MaoTik6 Kat EUAo, UAIKA TIOU amavT@vTal ouxvd 1600 o€ ol-
KIOKO 600 Kal 0 BLOHNXAVIKO eMiMedo Xelplopol Tpodipwy. Ta GINETA KPEATOG EVO-
oBaApioTnkav e dladpopeTika emimeda emuoAuvong ki Npdav oe enadn e TIC
emugaveleg Kormg. AkohoUBnoe dladoxIkn enagr We TV EMUOAUCHEVN ETupAvela
OUYKEKPIPEVOU apLBLOU un evopBarUIoPEVWV GINETWY. ATO Ta amoTeEAETHATA TIPO-
EKUYPE TG ONA Ta N evodOANIOUEVA GINETA ETHOADVONKAV KL OTIWG AVAUEVOTAV
Ta MpWwTa GINETA elxav uPnAoTEPOUG TMANBUOLOUG TOU EKATTOTE IaBOYOVOU. Agv
napATNENBNKAV OTATIOTIKOG ONUAVTIKEG Dlapopeg METAED TWV UNKOV TWV EMUda-
VELOV KOTMG, 600V adpopd aTov aplBuo Twv ava uovada oxnUaTi{OMEVWY amoLKIMY
nou JeTadgépovTav avd dIAETo. To vewno Kpéag dev Bewpeltal uyniol Kivdivou
0NV MPOKANGN TPOPILOYEVOV AOLUOEEWY, WOTOTO, Propel va eEurmpeTel wg Ep-
e TMyN eMUOAUVONG SLAUETOU TNG EMAPNHG MECW ETIHOAUCHEV®V ETUGAVELDV.

H epyaoia xpnuatodomBnke and To kotvoTiko £pyo ProSafeBeef (www.prosafebeef.eu).
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Transfer of Salmonella enterica ser. Typhimurium and Escherichia coli 0157:H7 from
food processing surfaces to non-inoculated beef fillets

Gkana E.!, Grounta A.", Chorianopoulos N.G.!, Stamatiou A.!, Koutsoumanis K.P.2
Panagou E.Z." and Nychas G.-J.E.!

1Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science and
Technology, Agricultural University of Athens,

lera Odos 75, Athens 11855, Greece,

2L aboratory of Food Microbiology and Hygiene, Department of Food Science and Technology,
Faculty of Agriculture, Aristotle University of Thessaloniki,

Thessaloniki 54124, Greece

Meat safety is a challenge for legislation and also a main concern for the food industry and
consumer. One of the most important contributing factors in the food processing industry
is cross-contamination caused by inadequate handling during process. The aim of this
study was to investigate the transfer of pathogens from food processing equipment (e.g.
cutting boards) to beef fillets. Salmonella enterica ser. Typhimurium and Escherichia coli
0157:H7 were selected as target microorganisms because of their ability to cause food
poisoning disease with gastroenterical symptoms. The bacteria may be transmitted to hu-
mans by consumption of undercooked meats, or by faecal contamination of food and/or
water. Stainless steel, plastic and wood cutting boards were used, as materials commonly
present at domestic and industrial environments during food processing. Initially, beef fil-
lets were inoculated with different inoculum levels of Salmonella enterica Typhimurium and
Escherichia coli 0157:H7 and got in touch with various cutting boards. Afterwards, a spe-
cific number of sequential non-inoculated beef fillets got in touch with the contaminated
surfaces. The results demonstrated that all beef fillets were contaminated and as expected
the first fillets had the highest contamination levels. No significant differences were found
between the various cutting boards relative to the number of colony forming units that trans-
ferred to each beef fillet. Raw meat is not considered of high risk to cause foodborne illness,
but could be a source of contamination to ready-to-eat food through indirect contact with
surfaces.

Acknowledgement: This study was funded by ProSafeBeef integrated project
(www.prosafebeef.eu) within the 6th Framework Programme of the EU.
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MeTagpopd Tou maBoyovou Bakrnpiou Salmonella ser. Typhimurium ané ¢piAéta Po-
£10U KpEaToG 0€ TOPATEG dlapéaou Tou OIKIaKoU £EomAIooU

I'kava E., Navayou E.Z. kai Nuyag I".-L.E.

Epyaotiplo MikpoBlohoyiag kat Biotexvohoyiag Tpooipwy, Tupua Emothpung Tpodiuwy,
Texvoloyiag kat Alatpodng AvBpwrou, Mewnovikd MavemoTniio ABnvav,

lepd 086g 75, ABAva 11855, EAMAda

Mia ouyvi TIPAKTIKN O€ OIKIaKO eMiMedo elval n xpron Kowvav epyaleinv enegepya-
olag TPodipwy yia verod kpeag Kat Aaxavikd. Auto 6a umopolace va odnynaoeL ot je-
Tapopd Maboyovwy UIKPOOPYAVIOU®V dlapéoou Tou eEomiopol, dnhadn otn
dlaoTaupoUpevn empoAuvan. ‘Eva peyalo mMooooTo TwV TPOPIUOYEVMY AOIUDEEWY
elval yvwotd 0TI mpokaAe(iTal and v aduvauia Twv KATavaAWT®VY va MapaoKeua-
oouv TPOGIUA, TNPWVTAS TIG CUVANKEG UYLEWVAG. H €peuva auth dlenxon yia va
npoodloploTel n Hetadopd Tou maboyovou Baktnpiou Salmonella enterica ser. Ty-
phimurium aro evopBaAlIoPEVA PINETA BOEIOU KPEATOG 08 HETEG VTOUATAG Slapé-
oou TAAOTIKAG emidAvelag Komg Kat payatplol amd avo&eidwto XAluBa.
Xpnotyoromdnkav 4 oevapla kabaplopol Tou eE0TMOWOU: () KavEVag XELPLOMOG,
(B) xpon KpUou vepou, (y) xpnon Kpuou vepou Kal oarouvioy, Kal (5) epapuoyn
elmnopikol okeudopatog amoAupavTikoU. Ta Boela dINeTa elxav MAnBuouo 4,67 log
CFU/em2 kal otn Topdta petadépdnkav 1,98 log CFU/cm? 6tav dev epapuooTnke Ka-
VEVAC XEIPLONOG KaBaplopoU. Ot maykol KOTMG Kal Ta payaipla eixav mptv Korei n
Topara 2,18 log CFU/cm? kat 0,44 log CFU/cm? minBuaypiolg, avtioTtolya. ‘Otav mpay-
HatornotmBnke Karnolo €idog kabaplopoU, o TANBUOHOG TwV MaBoyovwy HTav KATW
anod To 6plo avixyveuong, y!' autd akoAoUBNoe eUMOUTIONOG Kal EKAEKTIKI ATOMO-
vwan Tou maboyovou. Ta delypata ano TIG TOPATES Kal aro TIG empdaveleg NTav 6Aa
BETIKA, eV T payalpla eiyav peyallTePO MOCOTTO APVNTIKWV SELYHATWY. ZUNPwVa
HE Ta AnoTEAEOUATA TNG PEAETNC MPOKUTITEL OTL TO TAUGLUO 1 1) XPNON AMOAUHAVTL-
KOV Y1 TOV KABaPIOUO TWV OIKIAKOV OKEUMY BEV MPOOTATEUEL AMOTEAEOUATIKA TA
TPOPIUA ard TN SlaoTaupoUeVN eMUOAUVOT aAAG 0UTE Kal TOUS KATAVAAWTES amo
TIC TPpodIHOYEVE(G NolaEeLS. ‘ETal, EexwploTol MAyKOL KOS Kal payalplov 6a
EMPEME Va XPNotuorololvTal yla TV enegepyaoia vonwy Kat ETOLUWY TPog Katava-
Awaon TPodIHwWY e OKOTIO TV ATOGUYT SlA0TAUPOUNEVWY ETUHOAUVOEWY.

H epyaoia xpnuatodomBnke anod To kovoTiko £pyo ProSafeBeef (www.prosafebeef.eu).
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Transfer of pathogen Salmonella ser. Typhimurium from beef fillets to tomatoes
through kitchen equipment

Gkana E., Panagou E.Z. and Nychas G.-J.E.
Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science, Technology

and Human Nutrition, Agricultural University of Athens,
lera Odos 75, Athens 11855, Greece

A common practice in households is the use of the same utensils for both raw meat and
vegetables. This practice may result in cross contamination since pathogens can be trans-
ferred to vegetables through kitchen equipment, indirectly. It is well known that, an impor-
tant percentage of foodborne illness is caused by the failure of consumers to prepare food
in a hygiene manner. The purpose of the current study was to examine the transfer of the
pathogenic bacterium Salmonella enterica ser. Typhimurium from inoculated beef fillets to
tomato through high-density polyethylene cutting board surface and stainless steel knife.
Four scenarios of disinfection were investigated, depending on the treatment: (a) no treat-
ment, (b) cold water, (c) cold water and soap, and (d) commercial disinfectant spray. Beef
fillet population was at 4.67 log CFU/ecm?, whereas 1.98 log CFU/cm? was transferred to
tomato for the no disinfection scenario. Cutting boards and knifes were before and after cut-
ting tomato 2.18 log CFU/cm? and 0.44 log CFU/cm?, respectively. When cleaning was ap-
plied the number of pathogens was below the detection limit and thus Rappaport-Vassiliadis
Broth was used for the enrichment and selective isolation. All samples of tomatoes and
surface swabs were positive, while most of knife swabs were negative. These data sug-
gested that washing or using spray disinfectants for cleaning kitchen equipment might not
be sufficient to avoid cross contamination. Therefore, separately cutting boards and knifes
should be used for processing raw meat and ready-to-eat foods in order to enhance food
safety.

Acknowledgement: This study was funded by ProSafeBeef integrated project
(www.prosafebeef.eu) within the 6th Framework Programme of the EU.
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Aigpetvnon Tng Siaomopdq avroxng oc Bakthpia deikTeq Enterococcus spp. Tou
amnopovwdnkav amo povadeg BroAoyikol kaBapiopol aoTIKWV Kai {wikwv AupdTwy

Mpavitoiotng M.!, Zdpaykag A.2, Minepakn E.4, Emavakog I'.4 kai NeTpidou E.3
'Institute of Groundwater Ecology Helmholtz Zentrum Mtinchen -
German Research Center for Environmental Health,

Ingolstédter Landstr. 1, 85764 Neuherberg, Germany,

2EQIATE, IvaTitoUto Ktnviatpikawv Epeuvav Ogooahovikng,
©&pun 57001, @ecoahovikn.

3Epyaomplo MikpoploAoyiag, latpikn ZxoAn, EKMA,

Mikpdg Aolag 75, 115-27, Abrva.

4EBvikN ZXof Anuootag Yyelag, TuApa MNapaattoloyiag,
EvTopohoylag kat Tpomkdv voowy,

Aewd. A\eEavdpag 196, Abrva.

SEpyaoplo MikpoploAoyiag kat Aolpwdav Noonudatwy,
Kmviatpiki ZxoAn A.N.0., 54124 ©@eccahovikn.

H anoteAeopatikoTnTa MEVTE ovAdwV BloAoyikoU kaBapiopoU armd dUo vopoUg g
Bopelag EANGdag, eAEyxBnke dUO GpopEG o BLATTNA EVOG WNva, He T PEB0dO TNG
KaTapeTpnong Twv Bakmpiwv delkTav E.coli kal Enterococcus spp. Ao povadeg
fTav {wIKOV Kal TPELG aoTIKOV AUMATwv. ‘ONa Ta delypata Bpeédnkav ekTog oplwv.

ZUVOAIKA amopovaBNKav TPLavTaoxTo (38) avBeKTIKA OTEAEXN OTN BAVKOMUKIVN Kal
ot onpopAogaaivn (19 kat 19). EikooinévTe (25) oTeAéxn Tautonomenkav pe mul-
tiplex PCR wg E.faecium. Ano auta ta 11 frav VRE kat ta 14 CRE. H napoucia twv
urelBuvwy yovidiwv yla Tnv avtoxh o Bavkopukivn (vanA kal vanB) dev empe-
Bawwdnke pe PCR oe Té0oepa amod ta 11 Bavkopukivn avBekTika oteAéxn E.faecium,
mBavov Aoyw peTdAagng oto vanA (1) vanB) yovidlo. Evvid otehéxn VRE kal mévte
CRE ntav avBekTikd oe uynAd enineda apvoyAukooidwy. Ze OAa Ta oTEAEXN eTll-
BeBawwbnke pe PCR n mapouaia twv aacA-aphD yovidlwv. Avagopika pe v gual-
obnola Twv VRE otehexwv otn oimpopAoaaivn, 14 oteAéxn BpéBnkav avBeKTIKA,
ev 4 Bpébnkav avBekTika oTo VaAdIEIKO 0. TEANOG, and Ta CRE wovo 4 Bpébnkav
avBEKTIKA 0T BAVKOHUKIVN.

H poplakn Tumonoinon pe PFGE amokdAuye 4 SlapopeTIKES YPAUMES. YIIAPXOUV
LoXUPEQ evdelfelg 0TL Ta avBpwrivng mpoéheuong otehéxn VRE kat CRE avikouv o€
800 evieAg dladopeTIKEG YPAUMES. ZTa {WIKA OTEAEXN EVQ EXOUME i HOVO
ypauun, auth dlatpeitat o€ d00. Ev dev amokAeieTal To evOEXOUEVO VA UTAPXOUV
dU0 evTeA®G BladopeTIKES Ypaupég pia yia VRE kat pia CRE.
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Investigation of the distribution of drug resistance in indicator bacteria Enterococ-
cus spp. isolated from urban and farm sewage works

Granitsiotis S.M., Zdragas A., Piperaki E., Spanakos G. and Petridou E.

The efficiency of five wastewater treatment plants from two different districts of Northern
Greece were examined twice within a month, by enumeration of indicator bacteria E.coliand
Enterococcus spp. Three were urban and two were farm origin while all found to be out of
the acceptance limits.

In total, thirty-eight vancomycin and ciprofloxacin resistant strains of Enterococcus spp.
(nineteen and nineteen equally shared) were isolated. Twenty-five isolates were identified
by multiplex PCR as E.faecium, while eleven were VRE and fourteen were CRE. The pres-
ence of the known genes responsible for vancomycin resistance (vanA or vanB) was not
possible to be verified, on four out of the eleven VR E.faecium, possibly due to a mutation
to vanA (or vanB) gene. Nine VRE strains were found resistant to aminoglycosides in high
level while seven CRE strains were found also resistant. The aacA-aphD gene was de-
tected in all isolates. Regarding the susceptibility of the VRE strains on ciprofloxacin, four-
teen strains were resistant. Another four were resistant to Nalidixic acid. Finally, regarding
the CRE strains, only four were resistant to vancomycin.

The molecular typing with PFGE revealed four different lineages. There is strong evidence
that there are two complete different lineages regarding the VRE and CRE of human ori-
gin. In the animal origin strains even if there is only one main lineage, it is divided in two
sub-lineages. It is possible that there are actually two lineages one for VRE and one for
CRE.
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MeAETn Tng diaoTaupoUpevng emudAuvong GIAETWV pooxou amod BIOUHEVIKG KUT-
Tapa Twv naBoyovwv Baktnpiwv E. coli 0157:H7 ka1 Salmonella enterica ser.
Typhimurium

Fpouvra A.', Fkdva E.!, Xwpiavomoudog N.I".!, HAiémouAog B.1,
Koutooupavig K.N.2, Mavayou E.Z." ka1 Nuydg I.-I.E."
Epyaothplo MikpoBiohoyiag kat Blotexvoloyiag Tpodipwv, TpAua EmoTthung kat
Texvoloyiag Tpodiuwy, Mewrovikd Maveruothpio ABnvav, lepd 086g 75, Abrva 11855.
2EpyaoTnplo MikpopBlohoyiag Tpoodipwy kat Yylewvhg, Tunpa Emompung Tpodiuwy
kat Texvohoylag, Fewmovikh ZxoAn, AptototéAelo Mavemothpio @eooalovikng,
©eooahovikn 54124
JKOTO NG mapoloac epyaciac anotéAeae N HEAETN TNC SlAOTAUPOUHEVNG ETIUO-
Auvang GINETWY HOOYXOU AOYW OXNUATIONEVOU Blolpeviou og PeTAMIK erudpavela
(stainless steel) and Ta Tpodipoyevh maboyova Baktpta E. coli 0157:H7 kat Salmo-
nella enterica ser. Typhimurium. M v avaruén Blolueviou oy emddavela arno 1o
naboyoévo Bakthplo E. coli 0157:H7 xpnaotporomOnkav ta oteAéxn NCTC 12079,
NCTC 13125, NCTC 13127. MNa tnv avarugn Blolpeviou otnv emdavela arno 1o ma-
Boyovo Bakthplo Salmonella enterica ser. Typhimurium xpnotuomnomonkav Ta oTeAEXN
DT193, 4/74, JH3298. O LikpoopyavIopol mpogpxovTal and v Tpdnela UKpoopya-
VIOU®V Tou epyaoTtnpiou pikpoBloAoyiag kat Blotexvoloyiag tpodiuwy tou M.M.A.
Ano v empoAuopévn emdavela Epacav dladoxikd 6 delypata kal mpayatonol-
n6nke detypatoAnyia oe KabEva ano autd woTe va uetpndei o MAnBUGOS Mou aro-
KoANGTaL anod To Blolpévio Kat empoAUvel Ta GIAETA Loaxou. O Babuog empoAuvong
eEETAOTNKE WG MPOC TPELG SladopeTikoUg XpOvoug enadng dIAETou-emudpdvelag (1,
5 kat 15 min) kat n (dta dtadikacia emavalndbnke 6 popeg (2 dladpopeTikES MapTidES
Kpéatog e 3 enavaAnyelg n kabepia). Eniong, To KaBe detypa avallbnke pe v Te-
XVIKN T ¢ HAekTpodopnang Mnktihg Evalacoopévou Mediou (Pulsed Field Gel Elec-
trophoresis, PFGE) wote va dlarmotwdel Mg petapaietat n clotaon Tou Blolueviou
)G TPOG Ta OTEAEXN TOU TO OUVIOTOUV arO TO TPWTO £wG Kat To TeAeuTaio delyua.
AveEQpTnTa TOU XpOVoU EMadNC TOU GINETOU MAVW OTNV EMIHOAUGKEVN erudavela
Kat ot d0o maboyovol HiKpoopyaviopoi eruoAuvay OAa Ta delypata ano To MpmTo
HEXPL Kal To TeAeuTaio. EIBIKOTEPQ, MapaTNENBNKE MW KABWS au&avotav o Xpovog
emagng dINETou-emudavelac, ot aboyovol pikpoopyaviouol Bpiokovtav og ugnAo-
TepouC TANBuopOUC OTa MPWTA delyata v mapatnphenke Taon peiwong Tou mn-
BuouOU TOUC |UE TO MEPACHA TWV SELYUATWY. Ta arnoTeAETHATA TS AVAAUONC e TV
TeXVIKN ™G PFGE €det€av mwg 0Aa Ta 0TEAEXN OUUETEIXAV OTO OXNMATIONO TOU
BloUpeviou, kabwg avixveluovTtav og OAa oxedov Ta delypata PEXPL KAl TO TEAEU-
Taio, 600 yla To maboyoévo E. coli 0157:H7, 600 Kat yia To Bakthplo Salmonella en-
terica ser. Typhimurium.

H epyaoia xpnuatodoTtnBnke and To kovoTikO £pyo ProSafeBeef (www.prosafebeef.eu).
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Transfer of E. coli 0157:H7 and Salmonella enterica ser. Typhimurium biofilm cells
to non-inoculated beef fillets

Grounta A.", Gkana E.', Chorianopoulos N.G.!, Heliopoulos V.1,

Koutsoumanis K.P.2, Panagou E.Z.' and Nychas G.-J.E.!

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

2L aboratory of Food Microbiology and Hygiene, Department of Food Science and Technology,
Faculty of Agriculture, Aristotle University of Thessaloniki, Thessaloniki 54124, Greece

The present study was performed to evaluate the transfer of E.coli 0157:H7 and Salmo-
nella enterica ser. Typhimurium biofilm cells to non-inoculated beef fillets. Three different
strains were used for the biofilm formation on stainless steel surfaces from each pathogen;
E. coliO157:H7 NCTC 12079, NCTC 13125, NCTC 13127 and Salmonella enterica ser. Ty-
phimurium DT193, 4/74, JH3298. Six sequential non-inoculated beef fillets got in touch
with the contaminated surface for three different times of contact (1, 5 and 15 min) and the
same procedure was followed for six replicates (2 samples with 3 replications each). All
samples were microbiologically analyzed to determine the level of the pathogen cells that
were transferred from the biofilm onto the samples. Moreover, each sample was further
analyzed by Pulsed Field Gel Electrophoresis (PFGE) to determine the strain formulation
of biofilm and the strain that contaminates the samples. At all times of contact, both
pathogens contaminated all sequential non-inoculated samples from the first to the sixth.
Moreover, the pathogens population decreased gradually with the passage of the non-in-
oculated samples onto the surfaces. PFGE analysis showed that all strains of both bacte-
ria participated in the biofilm formulation, as well as contaminated almost all of the
non-inoculated samples.

Acknowledgement: This study was funded by ProSafeBeef integrated project
(www.prosafebeef.eu) within the 6th Framework Programme of the EU.
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Bloxnuikog xapaktnpiopog d0o peAav Tng FKBP oikoyéveiag mpwTeiviv Tou Azo-
tobacter vinelandii ka1 yeAéteg aAAnAemidpaong auTwV e TN HIKPA utopovada Tng
ouvOeTaong Tou KapPapuho-pwopopikol oEEog

Anpou M., Zwypadou X., Beviepakn A. kai Kativakng M.

Tunua Mewmnovikng Blotexvoloyiag, Mewroviko Mavemothuio ABnvavy,
lepd 086g 75, 11855, BoTavikog, Abnva

Ot meri®UA-TIPOAUA cis/trans (oopepdoeg (EC: 5.2.1.8) katahUouv v cisftrans 10o-
Heplwon MemiOUA-TIPOANUA BECUMY EV® UTIopoUV va BonBolv Kal 0To owaTo dimwua
TOAUTEETTIS{wV. YNApX0oUuV TOUAAXIOTOV TPEIG DIAPOPETIKEG OLKOYEVELES, Ol KUKAO-
dNiveg, ot pwtelvee mou deopeliouv To FK-506 (FKBPS) kat ot apBouliveg. AuTég
0L 0lKOYEVELEG TIPWTEIV@Y av Kal & axeTiCovtal dopikd, dlakpivovTtal amd To 0TI ma-
peumodifovtal amd v kukhooropivn A, To FK-506 Kat v 5-udpogu-1, 4-vadBoki-
vovn, avtioTolya. ZTnv mapoloa epyacia MeplypAadeTal n EKGPAOT Kal n anopovwan
dUo avaouvduaouévwy FKBPs, Twv AvFKBA1 kal AVFKBA2, and to alwTodeoueu-
TIKO BakTApLo TOU £dAdoug Azotobacter vinelandii kat eE€TAlovTal ol BIOXNUIKES TOUG
1516 TeC. Mpokeipévou va dlaroTtwdel edv ot dUo MpwTeivee dlaBETou evepyod-
TNTa NemidUA-TIPOAUA cis/trans (oopepdang, xpnotuoromndnke n uébodog nou Baoi-
Cetal otn XupoBpuyivn Kal e&aptatatl ano T cis/trans oopepiwon memr{dUA-MpOAUA
SEOUWV OUVBETIKMY TETPaMEMTISiwY. ETuméoy, [e ™ xpnon e Hebodou Bepuikng
OUOOWHATWONG TNS 0UVBAONG Tou KITPIKOU 0EE0C, MpoEKuYe 0TI 1 AVFKBA2 d1aBé-
TEL KAl EVEPYOTNTA TOAMEPOVNG. Me Xpnon HeBddwv BlOMANPOdOPIKNAG SlamoTw-
Bnke OTL N WUIKPY UTIOMOVADA TG GUVBETAONG TOU KAPRANUAO-GwadPopIKoU 0EE0g,
AvcarA, evdexopévng alMnAemidpad pe Tig d0o FKBPs. H puaiki Toug alnAemidpaon
emuBepalwvdnke pe LEAETEG OUVEKDpaang oe KUTTapa Escherichia coli. H mapouaia
NG AvcarA mipokalel peiwon ™G METPOUUEVNS €vEPYOTNTAC METTIOUA-TIPOAUA
cis/trans 1oopepdong Twv AvFKBAT kat AvFKBA2, yeyovog mou emBeBaiwvel Tnv kade
aMnAenidpaon. Me xpron nocotikoU RT-PCR mpayuaTikol Xpovou, mpoEkuye 0Tl
1600 Ta AVFKBAT Kkat AvFKBA2 yovidla 600 kal To AvcarA ouvekppalovtal o€ did-
DOPES OUVONKES avarTuENe Kat KAANLEPYELQS.
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Biochemical characterization of two FKBP family members from Azotobacter
vinelandii and interaction studies with the small subunit of carbamoyl phosphate
synthetase

Dimou M., Zografou C., Venieraki A. and Katinakis P.

Department of Agricultural Biotechnology, Agricultural University of Athens,
lera Odos 75, 11855, Botanikos, Athens

Peptidyl-prolyl cis/trans isomerases (PPlases, EC: 5.2.1.8) catalyze this interconversion
of peptidyl-prolyl bonds while they can also act on polypeptides, as folding helper enzymes.
At least three distinct families of the enzyme exist, cyclophilins, FK-506 binding proteins
(FKBPs) and parvulins. These families are structurally unrelated and can be distinguished
by being inhibited by cyclosporin A, FK-506 and 5-hydroxy-1, 4-naphthoquinone, respec-
tively. Two recombinant FKBPs from the soil nitrogen-fixing bacterium Azotobacter
vinelandii, designated as AvFKBA1 and AvFKBA2, have been purified and their peptidyl-
prolyl cis/trans isomerase activity against Suc-Ala-Xaa-Pro-Phe-pNA synthetic peptides
has been characterized. AvFKBA2 but not AvFKBAT1, displays chaperone function, as well,
in the citrate synthase thermal aggregation assay. Using a combination of bioinformatic
approaches, we identified the small subunit of carbamoyl phosphate synthetase, AvcarA,
as a probable interacting partner of AvFKBA1 and AvFKBA2 and we demonstrate their
physical interaction by co-expression studies. A decrease in AvFKBA1 or AvFKBA2 PPlase
activity, in the presence of AvcarA, further confirms each interaction. Using real-time quan-
titative RT-PCR, we demonstrate that AvtkbA1 and AvfkbA2 are co-expressed with AvcarA
under the same growth conditions.
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MeTatpénovrag amopAnTo Ynuévo shaiohado os mpoaTiOEPEVNG agiag mpoiovTa pe
N XpAON HUKATWV Tou Yévoug Aspergillus

Afpou A.l, ®dkag Z.!, AlapavromoUAou M2, dihimmolong A.2,
FrahiwTou-Navayiwtou M.!, Kwpaitng M.!, AyyeAng I'.2 kai NanavikoAdou 3.
Tunpa EmotAung kat Texvooyiag Tpodiuwy, Mewrnoviko Maveruotpio ABnvav, EAAAda,
2EQVIKO 'Idpupa aypoTikng Epeuvag, Epyaotiplo ESmdtpwy MUKAT®Y,

Aylot Avapyupot, ABfva, EAGda,

STunpa Blohoyiag, Topéag Mevetikng, Blohoyiag Kuttapou & Avarmuéng,

Maveruotpo Matpmv, EANASa

2TV napoloa epyacia LEAETHONKE N BLOXNUIKI OUPMEPLPOPA OTEAEXDV HUKNTWVY
ToU Yévoug Aspergillus kah\epyoUpevmy oe amopAnTo (Tnyaviopévo) ehaidhado xpn-
OLMOTIOLOUEVO WG HOVN Ty GvBpaka. Ot KaALEPYELEG MpayaTOTOBNKay o€ ava-
deudpeveq GLANeG, pe apxIKn OUYKEVTpwon Tou amdBAntou Aimoug 15 g/L, oe
TIEPLOPLOTIKEG € AvBpaKa OUVONKeG. ZXedOV 0€ KABE TePIMTwaN, MEYAAN TIapaywym
BlopdaZag mapatnendnke (ouvTeAEOTAHG Mapayopevng Blopalag mpog avarwBév Ainog
~1.0 g/g). ZTIq MEPLOOOTEPES AMO TIG MEPUTIWOELG OL IKPOOPYAVIOWOL mapnyayav Blo-
pada n oroia nepletxe evOoKUTTAPIKA Amidla og uPnAd road. Ot peyaAUTepES To-
06tnTeG Mrdiwv napdyBnkav aro to otélexog Aspergillus sp. ATHUM 3482 (64% k.B.
Airog emti Enpdg oualag, andAuTn TN evdokuTTapikoU Ainmoug 7.7 g/L). ApkeTd uyn-
\EQ evePYOTNTES EEWKUTTAPIKAG AMAONC aviXvelTnKav oTa UTO SOKIUA OTEAEXN.
To otéhexog A. niger NRRL 363 napryaye T peyaAUtepn moodtnTa Aindong, 1 ornoia
avtioTolyoUoe oe 645 U/mL. Katd ™ otdoiun ¢don tou au&ntikol kikAou, OAol ol
HIKPOOPYQVIoHOl avakaTavalwoav ge MeYAAO TIOCOOTO TA TPONYOULEVWG OUCOW-
peuBévta Amidla Toug. Avaluaon oe Ainapd o&ea T600 Tou KUTTAPLIKOU 600 Kal Tou
NAPALEVOVTOG HN-avalwBEVTOG Aimoug, £3e1Ee axeTIKA afloonpelwTeg dladopég oe
Ox£0m e TNV apXIKf oUoTaon Tou Anapol UnoaTPOUATOG. Z€ OPIOUEVES TIEPLTTTR-
0O€lg, 0Ta eVOOKUTTAPIKA Almidla aviyveutnkav Aimapd o&éa (ry. C20:0) Ta omoia dev
BpiokovTav 0To apyikd UndoTpwd. TEAoG, OAEC ot KAANEPYELES oUVOdEUTNKAY AN
HLa oXETIKN ouoo®peuon o&ahikol 0&og aTo HEO KAAEPYELAG (HeXPL 5.0 g/L).
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Converting waste cooking olive oil into added-value compounds with the aid of As-
pergillus fungi

Dimou A.", Fakas S.!, Diamantopoulou P.2, Philippoussis A.2,
Galiotou-Panayotou M.!, Komaitis M.", Aggelis G.* and Papanikolaou S.'
'Department of Food Science and Technology, Agricultural University of Athens, Athens, Greece,
2National Agricultural Research Foundation, Laboratory of Edible Fungi,

Agii Anargyri, Athens, Greece,

3Unit of Microbiology, Department of Biology, Division of Genetics, Cell and Development Biology,
University of Patras, Patras, Greece

The aim of the present study was to assess the potential of valorization of waste cooking
olive oil by fermentations carried out by fungi of the genus Aspergillus in order to produce
biomass rich in lipids and extra-cellular lipase. Trials were performed in carbon-limited
shake-flask experiments, with initial substrate fat concentration at 15 g/L. High quantities
of biomass were produced (biomass yield of ~1.0 g of total biomass produced per g of fat
consumed or even more) in all trials. Cellular lipids were accumulated in notable quantities
in almost all cultures indicating that addition of external fatty materials clearly favored the
process of lipid accumulation by the above-mentioned fungi. The strain Aspergillus sp.
ATHUM 3482 accumulated lipid up to 64.0% (wt/wt) in dry fungal mass (that corresponded
to lipid quantity 7.7 g/L). Lipase production was strain and fermentation time dependent,
with a maximum activity of 645 U/mL being obtained for the strain A. niger NRRL 363. Stor-
age lipid significantly decreased at the stationary growth phase, due to exhaustion of sub-
strate fat from the medium. Analysis of both cellular and residual lipids indicated differences
(in some cases remarkable) in the fatty acid composition as compared with the initial sub-
strate fat utilized, suggesting selective incorporation and dissimilation of the fatty acids by
the microorganisms tested. In some cases, fatty acids that they did not exist in the substrate
(like C20:0) were found in the cellular lipids in non-negligible concentrations. Cultures of the
waste cooking oil by Aspergillus fungi were accompanied by some production of oxalic
acid (up to 5.0 g/L) into the medium.
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Enidpaon Tng avadsuong otn mapaywyr Propdlac, moAucakyapitov kar Aimdiov
KaTa TRV avnon oTeAEXWOV GAPHAKEUTIKOV E3WSIPWV HUKATWV 0E UYPEG KaAAIgp-
yeleg

AiapavronoUAou M.!, dihimmotong A.', MamavikoAdou 2.2, AyyeAng I'.3

kai Kwpaitng M.2

1EBVIKO 1dpupa AypoTikng Epeuvag , .TE.M.K., Epyaotiplo ES®SIuwv MukAT®Y,

Aylot Avapyupot, Aenva,

2Epyaotnplo Mikpoplohoyiag, Tunua Blooyiag, Topéag MeveTikng Blohoyiag kuttdpou
kat Avarrugng, Mavemotnpio Matpav, Natpa,

STpnua Erotpng kat Texvohoyiag Tpodiuawy,

Fewnoviko Mavemotio ABnvav, Adhva

MeleThBnKe N mapaywyn Plopdlag kat peTaBolikwy mpoidvtwy (sEwmoAucakyapt-
TOV Kal EVOOKUTTAPIKOV Ardiwy) Katd mv aténon otehex®v edwdipwv Kal ¢pap-
MOKEUTIK@MY MUKATOV 0 KAANLEPYELES €L UMOOTPWIATOG TIOU TiEplelxe YAUKOZN 30
gll, merrovn 3,0 g/l kat ekxUAopa Zupng 3,0 g/l. Ta dedopéva TG KvnTIkNG alEnong
uTodeIKVUOUV OTL 1) Tapaywyn Blopalag otoug puknteg Morchella elata kat Gano-
derma applanatum euvonBnKe o€ OTATIKES (UN-avadeUOpEVES) KAANIEPYELES, EVR) av-
Ti0eTa ot pUKNTEQ Pleurotus pulmonarius, Flammulina velutipes, Lentinula edodes kat
Volvariella volvacea au&nénkav kaAUtepa oe avadeudueveg KaANEPYELES. H HEYLOT
anédoon Blopalag (= 8,0 g/l) kataypadnke aro Tov G. applanatum petd arno 16 npé-
PEG EMAON OE OTATIKEG KAANMEPYELEG EVX TAPOLOLES AModOaElS eEANdOnoav and
Tov V. volvacea oe avadeuodpeves KaANEPYELES. Kal OTIC BUO TMEPITTMOELG KATAVA-
Awbnkav mepimou 10 g/l YAukoln. Ta ateAéxn L. edodes, F. velutipes kal P. pulmonar-
ius Tapnyayav onpavTikég moodtnTeq e§wnoAucakyapttav (0,38 - 0,70 g/l) peta anod
12 NUEPEC EMMAONG, Ol OTOiOL AMOSOMOUVTAL ETA ATO TAPATETAMEVT ENWAOT) (UEl-
won 40% Katd péco 6po). OETIKA HTav N enidpaocn ¢ avadeuong ot napaydeioa
noooTNTa eEWMoAUCAKXapITOV 1Blaitepa aToug LUKNTES P. pulmonarius, F. velutipes,
L. edodes kal V. volvacea. To moooato Aimoug emi Enpdag ouaiag puknAiou Kupavenke
HETAEU TwV TIHWV 6,9% (M. elata) kat 23,0% (P. pulmonarius) Tn 121 nuépa kat 3,8% (V.
volvacea) kal 20,0% (P. pulmonarius, L. edodes) T 16" nuépa g alénong, eva ol je-
YaAUTepEG MOoOTNTES AiMOUG MapdyBnkay 0TOUG MEPLOTOTEPOUG HUKNTES OTIG AVa-
deudpeveg KaMIEPYELEG. 2€ TOAEG TePUTTWOELS ol uiKNTeg amodopolv TO
KUTTAPIKO AiTog katd tn Sldpketa Tng KaAEPYELag, adou TN 161 nUEPA TO TOGOOTO
AMoUG fTav onuavTIka HIKpOTEPO, 1B1aiTEPA OTIC N KIvoUeveg kaANEpyeles. EEai-
pean amnoteholv ot M. elata kat L. edodes mou, UTIO TIC GUYKEKPIUEVES GUVONKES aU-
&nong, davnke 0TI dev XpnaolomololV Ta KUTTapIkd Amidla wg rmyn avepaka.
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Effect of agitation on biomass, exopolysaccharide and lipid production by medicinal
mushroom species grown in submerged cultures

Diamantopoulou P.', Philippoussis A.!, Papanikolaou S.2, Aggelis G.},
and Komaitis M.2

"National Agricultural Research Foundation, I.A.M.C., Laboratory of Edible Fungi,
Agii Anargyri, Athens, Greece,

?Laboratory of Microbiology, Department of Biology, Division of Genetics,

Cell and Development Biology, University of Patras, Patras, Greece,

SDepartment of Food Science and Technology, Agricultural University of Athens,
Athens, Greece

The production of biomass and metabolic compounds (exopolysaccharides and intracellu-
lar lipids) of six edible and medicinal fungi during their growth on substrate composed of
glucose 30 g/l, peptone 3.0 g/l and yeast extract 3.0 g/l was studied. Kinetic data showed
that biomass production of strains Morchella elata and Ganoderma applanatum was
favoured in static (non-agitated) cultures, whereas Pleurotus pulmonarius, Flammulina ve-
lutipes, Lentinula edodes and Volvariella volvacea strains were better grown in agitated
cultures. Maximum biomass production (= 8.0 g/l) was recorded in G. applanatum after 16
days of incubation in static cultures whereas similar values were taken by V. volvacea in
agitated cultures. In both instances, glucose at about 10 g/l was consumed. L. edodes, F.
velutipes and P. pulmonarius strains produced significant quantities of exopolysaccharides
(ranging between 0.38 and 0.70 g/l after 12 days incubation). It is noted that in longer in-
cubation time (16 days) significant amounts of exopolysaccharides were degraded (re-
duction of exopolyssacharide quantities to around 40%). Agitation affected positively
exopolysaccharides production particularly of P. pulmonarius, F. velutipes, L. edodes and
V. volvacea strains. Lipid content (%, wi/wt, in dry fungal mass) ranged between 6.9% (M.
elata) and 23.0% (P. pulmonarius) the 12" day and 3.8% (V. volvacea) and 20.0% (P. pul-
monarius, L. edodes) the 16™ day of growth, whereas the greatest quantities of lipids (%
wt/wt) were produced, in most of the trials, in agitated cultures. In many cases, cellular lipid
turnover occurred, since at the 16th day of culture, lipid percentage was significantly smaller
particularly in the non-agitated cultures. Exceptions comprise M. elata and L. edodes that
under these specific growth conditions seemed not to degrade their cellular lipids.
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Extiynon Tng avanuéng Tou Paktnpiou Escherichia coli 0157:H7 og Pocio Kiya katd
0 ouvTipnon Tou otnv EAANVIKA YUKTIKA aAuoida

Kakayiavvn M. ka1 Koutooupavig K.

Fewnovikn ZXoAn, Topéag Emotnung kat Texvohoyiag Tpodiuwy,
Epyaomplo MikpopBlohoylag kat Yytewvig Tpodipwy A.M.0.

To maBoyovo Bakmplo Escherichia coli 0157:H7 anotelel évav ano Toug BaotkoTe-
pouc KivdUvoug Tou ppEaKoU BOEIOU KPEATOG Kal TIC TEAEUTAlEG HEKAETIES EXEL
avayvmploTel wg alTlo oe va onPavTIKO aplBud Tpodikwy SnANTNELAcEWY TIoU oxE-
TiCovtal Kuplwg ue TNV Katavalwon mpoiovTwy ue BAcr Tov Kiud and BOelo Kpéag.
Ta teheutaia xpovia, 0 EAeyX0g TOGO TOU GUYKEKPIUEVOU MaBoyOVOU 600 Kal YeVI-
KOTEPA TNG AOHANELAG TWV TPOPIHWY £0TIALETAL KUPIWG OTOV TIPOGBIOPIOMO ETUKIV-
duvotntag. O okomog Tng mapoloag HEAETNG NTav 1 cuAoyn dedopEvay Kat 1
dnuioupylia Kat a&loAoynaon epyaleiwy MOCOTIKNG UikpoBloloyiag (Ladnuatika pov-
TEAQ) yla ™V ekT{unon g avarmuéng Tou Escherichia coli 0157:H7 oe Boelo Kipa
KQTd TN OUVTNPENOY TOu 0€ GUVBNKES TG EAMNVIKNG WUKTIKNG aAuaidag wg HEpoug
piag peAéTNG Mpoadloplopoy emkivduvotnTag. Avartriybnke Kat aflohoynenke éva
MaBNUATIKO HOVTEAD TPOBAEYNG TNG eMidpaong ™S Bepuokpaciag aTnv avarruén
Tou E. coli 0157:H7 o€ Kiud amo Boelo Kpéag, e dedopéva mou napdydnkav aro-
KAELOTIKA amod To TpOdIWo. EEeTAOTNKE N oupneplpopd Tou E. coli 0157:H7 o€ Kiud
anod BoOelo Kpéag oe oTATIKES (ard 8 £wg 47°C) Kat SUVauIKES Beppokpaoieq YUENG.
Ta amoteAéopata £det€av OTL To HovTEND Mou avarrixBnke umopel va mpoBAEYEL
He 1KavoToinTIKN akpiBela T oupnepipopd Tou E. coli 0157:H7 oe Kiud and Boeto
Kpéag 1000 0€ 0TaBepES 000 Kal e LETARANNONEVES OUVOIKEG BeppioKpaaiag ouv-
THPNONG TOU MPOogopolalouv TNV YUKTIKN aAuoida. Mpayuatomotdnke pia kata-
ypadn e YUKTIKAG akua(dag Tou Kid amd Boeto Kpéag pEow g eE€taong 50
Yuyeiwv Alavikig nwAnong, 30 delypatwy Katd T MeTapopd Tou Kid ano Yuyeia
MavikiAg MwANoNg o€ olkiakd Yuyeia kat 160 Puyeiwv olklakng xpnong. Ta napa-
nave dedopéva XpnolUoTolBnkav oe GUVdUACHO e TO SUVAWIKO HaBNUATIKO HoV-
TENO TOU avartUyOnke yia Ty ekTinon me avaruéng tou E. coli0157:H7 oe Boelo
KL KATA Tr) UVTAPNOT TOU 08 0UVOnKeg TG EANVIKAG YUKTIKAG aluaidag. H ma-
paMAve eKT(UNON TPayaTomolnonke ue BAon Wia 0ToXAOTIKN TPOoEyyLlon Aappa-
VOVTAG Unoyn tn HETABANTOTNTA TWV BEPUOKPATIAKOV GUVBNK®OV ouvVTHpNONG. Ta
anoTeAEOPATA TNG HEAETNG MAPEXOUV TIOOOTIKA OTOIXEID Yia T ONUAVTIKOTNTA TOU
kGBe otadiou ™G PUKTIKNG aluaidag (Alavikh MhAnan, HeTapopd Kat ouvTienan
0T 0IKIaKO Puyelo) kal anmoteAoUv T BAoT Yia TOV TIPOTBIOPIOO ETIKIVOUVOTNTAS
ToU Escherichia coli 0157:H7 e kipd and Boeto kpéag oy EANGDa.
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Assessment of Escherichia coli 0157: H7 growth in ground beef during stirage in the
Greek chill chain

Kakagianni M. and Koutsoumanis K.

School of Agriculture, Department of Food Science and Technology,
Labotarory of Microbiology and Food Hygiene A.U.TH.

Escherichia coli O157:H7 is one of the main risks of fresh beef and it has been recognized
as the cause of a significant number of food poisoning outbreaks mainly related to the con-
sumption of products based on ground beef. In the last decade, the control of the pathogen
is based on the Risk Analysis concept. The objective of this study was to collect data and
to develop and validate predictive microbiology tools (mathematical models) aiming to the
evaluation of the growth of Escherichia coliO157:H7 in ground beef in the Greek chill chain
as a part of a risk assessment study. A predictive mathematical model of the effect of tem-
perature on growth of E. coli O157:H7 in ground beef was developed and validated based
on data derived exclusively from the food. The behavior of E. coli 0157:H7 was examined
in ground beef under static and dynamic temperature conditions. The results showed, that
the developed model can accurately predict with the behavior of E. coli0157:H7 in ground
beef under both static and dynamic temperature conditions simulating the chill chain. A
survey of the chill chain conditions of ground beef was carried out through examination of
50 retail refrigerators, 30 samples during transport of refrigerated beef from retail refriger-
ators in domestic refrigerators and 160 domestic refrigerators. These data were used in
combination with the developed mathematical model to evaluate the growth of E. coli
0157:H7 in ground beef during distribution and storage in the Greek chill chain. These
data were used in combination with the developed mathematical model to evaluate the
growth of E. coli 0157:H7 in ground beef during distribution and storage in the Greek chill
chain. The above assessment was based on a stochastic approach taking into account the
variability of temperature storage conditions. The results provide quantitative data on the
importance of each stage of the chill chain (retail, transportation and storage in domestic
refrigerator) and can be used as the basis for the Risk Assessment of Escherichia coli
0157:H7 in ground beef in Greece.
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dulhdadaipa: ‘Eva dpiAoEevo miepiBarhov yia smidpuTa BakTipia;

Kapapavwln K.
Epyaomplo Mewpyikng Xnpelag, xohy Mewnoviag, AN, 54124 Ogaoahovikn

Ta BakThptla givat ot Two dladedouévol pikpoopyaviopol TG dulhoodalpag. Amo
TOUG TapAYOVTEC TIOU €rmMPEealouv TNV €MOIKION TOUG 0T GUANIKN eTudAveLd, O
POAOC TWV BEUTEPOYEVMV PETARONIT®OV TOU TIapAyouV Ta GpuTa dev Exel TANPWS di-
EUKPLVIOTEL 2TV mapoloa napouaciaan dlepeuvatal 1) dpaon TePNEVOEId®Y MoU Ta-
payovtal wg piydata albeplnv ehainv Kupiwg amod Ta apwUatika Gutd, Kabawg Kat
GAIVOAIKOV EVOOEWY Kal ANV UN TIINTIKGOV UYMATOV.

Y€ [EAETN TEOOAPWY APWHATIKWY GUTWV, AeBavtag (Lavandula angustifolia), dev-
dpoAipavou (Rosmarinus officinalis), packopunhou (Salvia fruticosa), kat ptyavng (Ori-
ganum vulgare subsp. hirtum), Tou avartuooovTal oTov aypo oe Simaveg BEoeLg, N
€Mo(KION £MMPEA0TNKE MO TNV MOCOTNTA KAl TV oUoTaon TwV abepiwy eAaiwv. Aro
Ta HUTA ToU eETAOTNKAY, 1) plyavn ouvBETEL AlBEPLO ENALO e TNV LOXUPOTEPN av-
TIBaKTNPELaKn dpdan, n oroia KUplwg odeileTal oTa KUPLA CUCTATIKA TOU, TA TINTIKA
LoOpEPN KapBaKPOAN Kat BupoAn. ElkOveg amod NAEKTPOVIKO HIKPOOKOTIO £delEav
OTL N MepLoYT| TwV adevndav TPIXIdiwy Unopel va eMOIKIOTEL and oTEAEXOG TOU 0a-
npodUTIKOU £dadikoU Baktnplou Pseudomonas putida aANa OxL amo 0TEAEXN KOWVMV
enoutwy Baktnpiwv Pseudomonas syringae kat Erwinia herbicola.

MeyaAn elval n MEPIEKTIKOTNTA TWV GUTWV 08 GpalvOAIKEG 0Usieq kal 1BlaiTepa o
taviveg. Ot ouoieg QUTES Umopel va £Xouv avTIRAKTNELaKN dpdam, Oxt HOVo AOYw
NG KATAKPNUVIONG TIPWTEIVAV TIOU TPOKAAoUV, aANd Kal AOyw ™G dnpioupyiag
OUMM\EYHATWY (e LOVTA OLONPOU TIOU EMIHEPOUV TIEPLOPLOMO ™G SlaBeatuoTnTAg
TOU YIa Ta BakTnpla. GuTA pe UPNAN EPLEKTIKOTNTA OE Taviveg, mpokaleoav Tr oUv-
Beon o1dnpodopwv 0To 0TEANEXOG B728a Tou Baktnpiou Pseudomonas syringae eva
avTioTOIXa YEVETIKA TPOTIOMOINHEVO OTEAEXOC XWPIG TNV IKAVOTNTA TIAPACKEUNC Ol-
dnpodopwv avemuaoe xaunAotepoug TinBuopoulg ota idla putd. Emméov, o Eey-
X0G €MdPAONG PUTIKOV EKXUNOUATWV OTNV EKINAWON SIAKUTTAPIKNG ETIKOIVWVIAG
YVoTh Kat wg aiobnon anaptiag (Quorum Sensing, QS) YeTAEL TwV BAKTNPLAKMV
KUuTTapwv £det€e 0TI Ta ekXUAiopata 17 GpuTwv amod ta 52 mou eEeTdoTnKav eixav
emodpaorn otnv ekdNAwaN oUUNEPIPOPWY EEAPTMEVES AMO TNV TAPAYWYT AKUAO-
opooeptvo-haktovav (AHLS) ou anoteAolv To XNHIKO onua yia QS, e Touldylotov
€va arno Ta BakThpla delKTES TOU XPNolomomenKayv.
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Phyllosphere: A hospitable environment for epiphytic bacteria?

Karamanoli K.

Lab. Agricultural Chemistry, School of Agriculture, Aristotle University of Thessaloniki,
54124 Thessaloniki, Greece

Bacteria are by far the most abundant inhabitants of the phyllosphere. Among the factors
that modulate bacterial colonization of aerial plant parts, the contribution of secondary
metabolites released from plants has not yet elucidated. In the current presentation, the
role of volatiles, mostly terpenoids and non-volatiles such as polyphenolic compounds are
discussed. Bacteria on the phyllosphere of four aromatic plants, lavender (Lavandula an-
gustifolia), rosemary (Rosmarinus officinalis), Greek sage (Salvia fruticosa), and Greek
oregano (Origanum vulgare subsp. hirtum), all growing in neighboring sites, were deffer-
ently distributed. Colonization was especially related to the quantity of the essential oils in
their foliage and the chemistry of their major constituents. Oregano essential oil and its
main constituent, carvacrol were the most potent against the tested bacteria. SEM pictures
from the vicinity of glandular trichomes indicate that it can be colonized by the saprotroph
soil bacterium Pseudomonas putida, but not by common epiphytes such as Pseudomonas
syringae and Erwinia herbicola.

Higher plants produce high quantities of phenolic compounds, and especially tannins. An-
tibacterial activity of these compounds can attributed not only to their ability to bind proteins,
but also to their property to chelate iron, reducing its bioavailability to plant-associated bac-
teria. Both stimulation of siderophore production in Pseudomonas syringae strain B728a
and inhibition of growth of an isogenic mutant deficient in siderophore production were as-
sociated with plants harboring high levels of total phenolics and tannins on their leaf sur-
face. Additionally plant extracts were tested for their interference with bacterial quorum
sensing (QS). Leaf washings of 17 of 52 plant species tested stimulated or inhibited AHL-
dependent traits in at least one of the bacterial reporter strains used.
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MopIak6g XapakTnpIoPOG TG HIKPOBIAKAG MOIKIAGTNTAC OE Blopnxavika amopAnTa
pe e&aobevég xpwpio Cr(VI)

KaroaBéAn K., Bayevag A., Taiaung I'. kar Mmo0pting K..

TuAua Alaxeiplong MeptBaihovTog kat duakav Mopwv, Mavemotnpio lwavvivay,
Sepepn 2, Aypivio, T.K. 30100, EAAGBa

To e€aoBevég xpwuto Cr(Vl) amoteAel Tnv Tio oEeBWUEVN LOPPN XpwHiou kal xpn-
oloroteitat eupUtata ot Blounxavia. H kupiapxn popdn tou e€acbevolg xpwuiou
0Tn dUoN elval To XpWHIKO 10V Kal aroTelel Tov KUpPLO TOEIKO TapayovTa Twv Blo-
UNXAVIQV TOU XPNoLUoTololy Xpwuio. To eEaoBeveg Xpwpulo eival eudlAAUTO 0TO
vepo, 1dlaitepa TOEIKO Kat PETAANAELYOVO YIa TOUG MEPLIOTOTEPOUS 0pYaVIOUOUGS Kal
KapKLvOYOvo yla Tov avBpwro. AvTiBeta, To Tplobeveg xpwpto Cr(lll) elvat onuavTikd
oTolyelo TG dlaTPodC Tou avBp@MOU Kat Twv {HwV, GXETIKA adIAAUTO OTO VEPO Kal
AMyoTEPO TOEIKO Ao TO £EA0BEVES XPMUL0. ZUVIHBWE Ta BLOUNXAVIKA aroBANTA oU
TIEPLEXOUV XPWHIO UDIOTAVTAL UOIKOXNUIKNY EMEEEPYATIA YLa TNV ATIOUAKEUVOT] TOU
Cr(VI) n orola eivat apevog daravnpen kat apeTépou 1 INUG Tou dnuioupyeitat aro-
telel bavn myn meptBalovTikig pUnavong.

v napoloa epyacia Xapaktnpioaye 10 UIKpoBlakd mMnbuouod ota otadia Ael-
Toupylag otnv EAAnvikn Agporopikn Blopnyavia. H peAétn Baototnke oe: (a) Bi-
BAloBNkeg 16S rRNA kal (B) Hikpoouatolyieg PhyloChip. MeAetnoape 4 delypata:
éva detypa (CB) anod akpaio meptBarov e 25% Cr(VI) (pH 1.5 @ 55°C), kat Tpia dety-
pata CD (pH 6.8 @ 9°C), CPR (pH 6.5 @ 9°C, kai CP (pH 9.6 @ 9°C) amo dladopeTikd
otadla enegepyaoiag Twv Aupatwv e§aobevoug xpwpiou. H otatioTiki avaiuon (Uni-
Frac) Twv anoTeAeopdTwV Mou MPOEKUPAV amod T MEAETN TwV BIBALOBNK®Y ToU Yo-
vidiou 16S rRNA £delEe OTL Ol LIKPOBLOKES KOWVOTNTES TWV TEOOAPWY SElyHATWY
SlagEpouV onuavTika Petagu Toug. H avaiuon pe to PhyloChip emBeBaiwaoe Tig ol-
KOYEveleg rou avixveUkav e Tig BiBALoBNKeG Tou yovidiou 16S rRNA kal eturhéov
avixveuoe Mol neplocoTePEC TAEIVOUIKEG oladeg. AEilel va onuelwBel OTL HOVO
dUo yévn (Pedobacter kat Rhodoferax) ta orola aviyveutnkay e Tic BiBAL0BNKES TOU
yovidiou 16S rRNA dev aviyveutnkav e Tn pikpoouatotyia PhyloChip. Alaypdupata
Venn, Baolopeva ota dedopeva Twv BiBALoBNK®Y Tou yovidiou 16S rRNA, £dei&av
OTIL UTIAPXEL OVO £vAC KOLVOG GUAGTUTIOS HETAEY TwV TEOOApWY detypatwy. H ava-
Auon PhyloChip £de1Ee 011 181 AelTOUPYIKA TAEIVOLIKES OLADES elval KolveG oTa Bely-
pata mou peletnBnkav kat pe PiBALoBNKeS Tou yovidiou 16S rRNA kat pe
ikpoouatotxia PhyloChip.
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Culture-independent analysis of microbial diversity in chromium contaminated in-
dustrial wastes

Katsaveli K., Vagenas D., Tsiamis G. and Bourtzis K.

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

One of the worldwide metals that have been recognized as a great hazard in the environ-
ment is chromium (Cr). Chromate is the prevalent species of Cr(VI) in natural environments
and is the major pollutant from Cr-related industries. Cr(VI) is water-soluble, highly toxic and
mutagenic to most organisms and carcinogenic for humans. In contrast, Cr(lll) is essential
for human and animal nutrition, relatively water-insoluble and less toxic than Cr(VI). Typi-
cally, Cr(VI)-consisting industrial effluents are treated by physicochemical approaches.
These approaches are generally costly while the resultant metal containing sludge is a po-
tential source of environmental pollution.

In this study, an in depth analysis of the microbial communities present in the Hellenic Aero-
space Industry S.A. was achieved using 16S rRNA gene libraries and a high density DNA
microarray, PhyloChip. The samples analyzed were an industrial sample from an extreme
environment (CB) containing 25% Cr(VI) (pH 1.5 and 550C) and three samples CD (pH 6.8
@ 9°C), CPR (pH 6.5 @ 9°C, ka1 CP (pH 9.6 @ 9°C), from different stages of the waste-
water Cr(VI) reduction treatment plant. Statistical analysis (UniFrac) based on 16S rRNA
libraries data showed that the four sampling sites differ in the composition of bacterial com-
munities significantly from each other. PhyloChip analysis confirmed the presence of all
families detected by 16S rRNA libraries and additionally captured many more taxa. On the
other hand from all the samples analyzed, only 2 genera (Pedobacter and Rhodoferax)
were detected by 16S rRNA libraries and were not detected by the PhyloChip. Venn dia-
grams based on the 16S rRNA libraries indicate that the four samples share only one OTU
while the PhyloChip revealed a much higher number. In detail, 181 OTUs were common
between the samples tested with 16S rRNA libraries and PhyoChip.
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MeTaBalAopevn oopwpuBuIlopEYn EkPpacn TV yovidiwv Tou KwdIKomolobv Th
ouvBeTdon Twv KuKAoTipomravoikwv Aimapwv o&Ewv oTo pETpIa aAodiho BakThpIo
Chromohalobacter salexigens

Karaiga A.', MapamouAn M., AapmpakomoUou I.2 Argandona M.3,

Reina-Bueno M.2, Apévdpa A.-Z.2, Vargas C.3, Apaivag K.', Nieto J.3

ka1 KoUkkou A.E.!

Epyaothplo Bloxnuelag, TpApa Xnueiag, Maverompio loavvivay, 45110 lwdvviva,

2Tunpa Blohoyikav Epappoydv kat Texvohoyiav, Mavermothpio lwavvivay, 45110 lodvviva.
3Department of Microbiology and Parasitology, Faculty of Pharmacy, University of Seville,

41012 Seville, Spain

To Chromohalobacter salexigens eivat éva ahodiho BakThplo, To oroio e&artiag Tng
eEQIPETIKNG aAATOAVOEKTIKOTNTAG TOU, Bewpe(Tal IKPOOPYAVIOHOG MPOTUTO Yia TN
MEAETN TNG OOUWMPOCAPHOYHS OTOUC MPOKAPUWTIKOUG IKPOOPYAVIoHOUG. Amautel
TouAdytotov 0.5M NaCl yia Tnv avarugn Tou, v eival Ikavo va avamruooeTal e
OUYKeVTPOOElG ahatog £wg kat 3M NaCl. 2 mponyoUpevn epyaoia, mapatnenoage
aUE&non Tou Moo0aTOU TWV KUKAOTIpoTavoikmv Aimapmv o&wv (CFA) oTa ¢wodoAl-
midla Tng HepBpavng Tou C. salexigens wg anokplon otnv augnuévn ahatotnta. Em-
np6oBeTa, 0To Yovidiwpa Tou C. salexigens Bpébnkav duo mbavd opdloya yovidia
cfa (cfat, cfa2) mou kwdikormoloUv N cfa ouvBetdon. H cfa ouvBetdon katallel ™
HeTadopa Hiag peBulopuddag ano To 56t S-adenosylmethionine (SAM) oe akopeaTa
Amapd o&éa.

MPOKEIEVOU Va SLEUKPIVIOTEL 0 PONOS TNG AAATOTNTAC OTN HETAYPAPIKA PUBHION
NG ouvBeang Twv CFA, dnuioupyndnkav dUo LeTaypadikég ouvTthEelg avdueaoa
oToug rBavolg mpoaywyous Twv yovidiwv cfa, mou mepteixav Tig -35 kat -10 meplo-
XEG Kal 010 MAacp(d1lo pHS457. ZUYKEKPIEVA, OL TIEPLOXES TWV TIBAVAOV TIPOAYWYMV
kAwvorotenkav avodikd Tou yovidiou gfp, To omoio Kwdikorole( Ty mpdoivn dbo-
pitouca mpwtelvn, oto mhaopidlo pHS457. Ta avacuvduacuéva TAaopidla
(pHS457_Ptcfal kal pHS457_Ptefa2) petapépbnkav pe ouleun and kuttapa 56
DH5a 1000 0T0 dUaLKd TUTO Tou C. salexigens DSM3043, 600 kat ota ahatoeuai-
08nta petalaypéva oteAéxn CHR62 kat CHR63. H dpacTikdtnta Tou mpoaywyol
MPoadlopioTnKe e PETENON TOU $PBOPLONOU TWV HETAOUZEUYMEVWY KUTTAPWY OE
SlaPOPETIKEG GUYKEVTPWOELS ANATOG OTO BPETTIKO HETO. Ot TIHES PBopLopOU £Del-
€av OTL oL UM PEAETN TEPLOXEC Mapouaialav dpaoTIikOTNTA Mpoaywyou. H ékdppaan
Tou cfal mpoaywyoU fTav ahatoeEapTevn, eV 1 Ekdpaon Tou cfa2 mpoaywyou
dev empealdTav armo Tn CUYKEVTPwON AAaTog.

H napouoa epyaocia anoteAel v mp@Tn avadpopd eurmokng dUo yovidiwv atn alv-
Beon Twv CFA ato C. salexigens. Ta anoteAéopata evioyUouv v dnoyn 0Tt o cfal
npoaywyog elvat umeBuvog yia T ouvBeon Twv CFA oe uPnAn aAatotnTa, eV OTL
0 cfa2 mpoaywyog ekPpAleTal GUVEXAG.
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Differential osmoregulated expression of genes encoding cyclopropane fatty acid
synthase in the moderately halophilic bacterium Chromohalobacter salexigens

Katsifa A.", Parapouli M.', Lamprakopoulou G.%, Argandofa M.},
Reina-Bueno M.%, Afendra A.-S.2, Vargas C.3, Drainas C.!, Nieto J.}
and Koukkou A.I"

1Laboratory of Biochemistry, Department of Chemistry, University of loannina,
45110 loannina, Greece,

Department of Biological Applications and Technology, University of loannina,
45110 loannina, Greece,

3Department of Microbiology and Parasitology, Faculty of Pharmacy,
University of Seville, 41012 Seville, Spain.

Chromohalobacter salexigens is a halophilic bacterium with a broad range of salt toler-
ance. It requires at least 0.5 M NaCl for growth, and can tolerate up to 3 M NaCl, being con-
sidered as a model microorganism to study prokaryotic osmoadaptation. In a previous work,
we showed that under high salinity conditions C. salexigens membrane lipids contained a
higher percentage of cyclopropanic fatty acids (CFA). Furthermore, within the C. salexi-
gens genome sequence we found two putative cfa gene homologues (cfal, cfa2) coding
for cyclopropane fatty acid synthase. Cfa synthase catalyses the transfer of a methyl group
from S-adenosylmethionine (SAM) to unsaturated fatty acids.

To determine the role of salt concentration to the transcriptional regulation of CFA synthe-
sis, we created two transcriptional fusions between the regions of the two putative cfa
genes containing -35 and —10 promoter elements and the pHS457 plasmid. More specif-
ically, we cloned the putative promoter regions upstream of the promoterless gfp gene, en-
coding the green fluorescent protein, in the pHS457 plasmid. The recombinant plasmids
(pHS457_Ptcfal and pHS457_Ptcfa2) were transferred by conjugation from DH5a donors
to C. salexigens wild type strain DSM3043 as well as in the salt-sensitive mutants CHR62
and CHR63. Promoter activity was determined by measuring fluorescence of the transcon-
jugant cells in presence of various salt concentrations in their growth medium. The data re-
vealed that these two regions possessed promoter activity. Expression of cfal promoter was
salt-dependent, whereas expression of cfa2 promoter was not directly affected by salt con-
centration.

This work represents the first example of the involvement of two genes for CFA synthesis
in C. salexigens. It seems that cfa1 promoter is responsible for CFA synthesis under high
salinity, whereas cfa2 promoter most likely is expressed constitutively.
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"EAgyX0G TpOBIOTIKWV IS10TATWV PmIdoBaKTnpiwv mpospXopeva and Bpediki ev-
TEPIKN MIKpOXAwpida

KiptZaAidou A. L', Ntakou A.', MAToou E. K.!, XaAarton K. 1, Oikovopou 1. 1,
Kwraou M. kai Kupiakou A.!

"TuAua Emomung Alattoloyiag - Alatpodng, Xapokonelo Mavemathio,
KaA\iBea, EANAda

Ta prudpidoBaktpla anoteAoly PEAN TG EVTEPIKAG MiKpoxAwp(dag Tou avepmmou
kal avixveUovTal o€ 13laitepa HeYAAeg MOGOTNTES OTO MU EVIEPO TWV VEOYVWV
nou BnAalouv. ‘Exouv Bewpndel wg yevika aodaleic Likpoopyaviopol wg mpog v
KQTavaAwor) Toug o€ TPODIUA Kal ApKETA aTEAEXN TOUG XPNatuoToloUvTal Yid TOV
EUMAOUTIONO TPODIMWY /| WS CUMMANPOHATA dlaTpodng (MPoBLoTIKA). ZTn mapouoa
MEAETN OTEAEXN UMUPIBOBAKTNPIWY AMOUOVWANKAY AMO TNV EVTEPIKN HIKPOXAWPIdA
VEOYV@V Kal eEeTAOTNKAV in Vitro yia TiBavES MPORIOTIKES 1B1OTNTES. AelyuaTa Ko-
MPAVWY amod Uy TEAELOUNVa veoyva cUNEXBNKav Tnv 47, 307 kat 90" uépa Lwng. Ei-
Kool dUo oTeléxn umdidoBaktnpiwy amopovwdnkav, TauTOMOMBNKAV Kal
eEETAOTNKAY (G TIPOC TNV AVBEKTIKOTNTA TOUG 0 0EEA Kal Ta XOAIKA AAaTa, TV
KavoTnTa MPOoKOAANONG oe emuBnAlaka KUTTapa Tou eviépou (Caco-2), v eual-
08noia Toug € avTIUIKPORIAKOUG MAPAYOVTES Kal TNV AVTILIKPORIAKN TOug dpdan
€VAVTIa 0€ evTEPIKA Maboyova. H Tautomoinan Toug €yive atnv apxn ue ™ Bondela
KAAOIKOV TEXVIKOV (LOPPOAOYIKA XapaKTNPLOTIKA), AAAG OTN GUVEXELD HECW WO~
PLAKOV TEXVIKOV OF EMMEdO YEVOUG Kal 0g KAmold Kal eidoug. H meloyndia Twv
otehexwv £del€e eualonaia otV aumkiAAivn, otnv apoEukiAivn/kAaBoulaviko
0EU, 0NV €puBpPOLUKIVN, 0TN KepahoBivn, aTn XAwPAUPEVIKOAN, OTN KAVOAUUKIVN
Kal oTn VITpopoupavtovn. Alo ano Ta 22 oTeAéxn HTav aveeKTIKa elte oTn Bavko-
HMUKivn, elte oTn Bakitpakivn 1 oTn TETPAKUKAIVN. Tpia oTEAEXN HTav avBEKTIKA OTN
METPOVIBAZOAN, Vi Eva 0TO OePOELTIVN. ZxedOV OAA Ta OTEAEXN NTAV AVOEKTIKA
0Ta XOAIKG Aata. ZTov EAeyX0 avToxNg oTa 0&ea, T0 90,9% TwV AMOUOVHCEWY ETE-
{noe oe pH 3 yla 3 wpeg, OAa Ta oTEAEXN NTav avBekTIkA oTo pH 2 yia 1,5 wpa, eVed
T0 68,2% Twv aTeAexwV emBiwoe o€ pH 2 peTd amo Tpelg wpeg enwaang. Mepimou To
30% TwV OTEAEXMV £XEL TNV IKAVOTNTA Va IPOOKOAAATAL oTa Caco-2 erudnAlaka KUT-
Tapa ToU MaxEog eVTEPOU. Tpia oTEAEXN eUdAVIoAV AVTIUIKPOPLAKN dpdan ag ev-
TepkG Taboyova. Zupmepacpatikd Touldxlotov dUo oteléxn (B. longum kau
B.adolescentis) T\npoUV Ta in vitro MPoRIOTIKA KpITNpLd Kal eival rbavd uroyndla
yia in vivo eE€taon.
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Screening for bifidobacteria with probiotic properties in the infant gut microbiota

Kirtzalidou E. I.., Ntakou A.'., Mitsou E.K.'., Halatsi K.., Oikonomou I. 1,
Kotsou M."and Kyriacou A.!

Department of Dietetics and Nutritional Science, Harokopio University,
Kallithea, Greece

Based on their naturally high numbers in the human gastrointestinal tract soon after birth
and the growing history of their safe consumption in fermented products and dietary sup-
plements, bifidobacteria enjoy ‘generally regarded as safe’ (GRAS) status. In this study, Bi-
fidobacterium strains were isolated from infant faeces and were examined in vitro for
potential probiotic properties. Faecal specimens from healthy, full-term infants were col-
lected at 4, 30 and 90 days after delivery. Twenty-two Bifidobacterium strains were exam-
ined for acid and bile tolerance, adhesion to Caco-2 cells, antibiotic susceptibility and
antimicrobial activity against selected enteric pathogens. The isolated strains were identi-
fied up to genus and some of them to the species level using molecular techniques. The
great majority of the isolated bifidobacteria were susceptible to ampicillin, amoxicillin/clavu-
lanic acid, erythromycin, cephalothin, chloramphenicol, clindamycin and nitrofurantoin. Two
out of 22 strains were resistant to vancomycin, bacitracin or tetracycline. Three strains were
resistant to metronidazole, while one isolate was resistant to cefoxitin. Aimost all the strains
exhibited significant tolerance to bile salts. Bifidobacteria were further tested for resistance
to low pH conditions (pH2 and 3). Interestingly, 90.9% of the tested bifidobacteria remained
unaffected at pH 3 after three hours of incubation, all strains were found resistant at pH 2
after 1.5 hours of incubation and only 68.2% of the strains remained viable after three hours
of incubation. Approximately 30% of the strains were able to adhere to Caco-2 cells. Three
strains were capable to inhibit one to three intestinal pathogens. In conclusion, at least two
isolates (B. longum and B. adolescentis) fulfilled the in vitro probiotic criteria and are good
candidates for further in vivo evaluation.
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Ynepékdpaon kai amopovwon Twv eviupwv MTS and MTH ano tnv nopsia fiocivoe-
ong Tpexarolng TreY/Z Tou Brevibacterium lactofermentum ATCC 21799

KéAMia K., AdkaAng A., diAitmou M., BaoiAciadng A. kai Apévdpa A.-Z.
Naveruotto lwavvivwy, Tunua Biohoyikav Edpappoydv & Texvoloylav

H tpexaholn ouvtiBeTal anod opyaviopoUg tkavolg va empLbvVouV 08 OUVBNKEG M-
POUC apuUdATWONG Kal XenollomoleiTal and autoUg yla TV mpooTasia Twv KuTTapl-
KOV HepBpavov kal eviiuwv. AUTEG ol 1B10TNTEC TNV KaBLoToUV TOAUTIUN OF
QAPUAKEUTIKES KAl LATPIKES edapHOYEC. Ta KopuVOEId BakTipla cuvVBETOUV Tpe-
XaA6In T000 WS OUOTATIKG TOU KUTTAPIKOU TOUG TOLXWHATOG, 000 Kal METAROAITN Ka-
Tanovnong, HEOw TPIOV PLOCUVOETIKOV TOPEIWY. 2TV Tapoloda epyadia
ETUXELPNONKE N MEAETN TNG BloouvBeTIKNG Topeiag TreY/Z Tng Tpexaholng Tou Bre-
vibacterium lactofermentum ATCC 21799 (tporomoinpévo yla mapaywyn Auaivng) n
oroia mephapBavel TV loopepiwaon HAATOSEETPIV@OY amd T ouvBAon ™G HaAToo-
AyooUATpeXalolng (MTS) mpog LaATOOAYOGUATPEXANGTN, and TNV orola To [opLo
NG TPeXAAOING AMOKOTITETAL TN CUVEXELN HEOW NG TPEXAAoUSPOAAONG TNG UaA-
TOoOAyooUATpEXalolng (MTH).

Ta duvnTika yovidia treY kat treZ Tou B. I. ATCC 21799 evioxuBnkav, kAwvorol-
nenkav, kat mpoadlopioTnke 1 voukAeoTISIKN Toug aAAnAouyia, n oroia (Meng yla
10 TUBAVO treZ) katédel&e uPnAn opoAoyia pe yovidia ouvedong Tng HaATooALyo-
OUATpeEXaNdIng Kat Tpexaholdpohdong TG HaitooAlyooultpexahodng. Ot neplo-
XEC aUTEG evioyUBnKav mepalTépw KataAnAa kat kAwvoromenkav Eexwplotd ato
dopéa unepékdpaong pET29c e OKomo TO OXNUATIONO EVOG TPOIOVTOS GUVTNENG HE
6 10TId{veg 0TO AUVOTEAIKO AKPO TOU YA TOV KABAPIOMO TWV QVACUVOUAGHEVWY
MPWTEIVOV. Z€ TMEIPAUATA UNEPEKDPAONC HIKENG KAIUAKAG eldaviobnkav oe KT
SDS-moAuaKpIAauiBIOU TPWTEIVIKES LWVES OTO avaUeVOuEVO HEYEDOG, oL ormoleg em-
nPooBETWE mapouaiacav pikpr dlaAutomTa. Mepattépw avaluon mephapBavet Tov
KaBaplopo Twv avacuvduaouévemv evIUH@Y META ano eMaywyn og XaunAn Bepuo-
Kpaoia avarruéng, Tov mpoodloplopd ™G eVIUUIKAG TOUG EvEPYOTNTAG KAL TNV avi-
XVeuan tng Tpexalolng.

50



3rd CONGRESS OF MIKROBIOKOSMOS ABSTRACTS

Overexpression and isolation of Brevibacterium lactofermentum ATCC 21799 en-
zymes MTS and MTH of the trehalose biosynthetic pathway TreY/Z

Kollia K., Dokalis A., Philippou M., Vassiliadis A. and Afendra A.-S.
University of loannina, Department of Biological Applications & Technologies

Trehalose is synthesized by organisms capable to survive in complete dehydration, where
is used by them for the protection of cell membranes and enzymes. These properties make
it valuable in pharmaceutical and medical applications. Coryneform bacteria synthesize
trehalose as a component of their cell wall and a stress metabolite by three different biosyn-
thetic pathways. In this work, the trehalose biosynthetic pathway TreY/Z of the lysine-pro-
ducer Brevibacterium lactofermentum ATCC 21799 was approached. This includes the
isomerization of maltodextrins by the maltooligosyltrehalose synthase (MTS) to mal-
tooligosyltrehalose, of which the trehalose molecule is subsequently cleaved by mal-
tooligosyltrehalose trehalohydrolase (MTH).

The putative treY and treZ genes of B. |. ATCC 21799 were amplified, cloned and se-
quenced. Their nucleotide sequence (complete for the putative treZ) showed high homol-
ogy with genes encoding for maltooligosyl-trehalose synthase and maltooligosyl-trehalose
trehalohydrolase, respectively. These regions were subsequently amplified accordingly and
cloned individually in the overexpression vector pET29c to generate a fusion product with
a C-terminal His+Tag sequence for purification of the recombinant proteins. Small-scale
overexpression experiments exhibited protein bands of expected size on SDS-polyacry-
lamide gel electrophoresis, which subsequently showed low solubility. Further analysis in-
cludes the purification of the recombinant enzymes after induction at low growth
temperature, the determination of their enzymatic activity and the detection of trehalose.
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Andkpion TG SopNAS Kal TNG AIToupyiag TG £3AIKAG MIKPOPITKNAG KOIVOTNTAG OF
aPIoTIKA Kai BIOTIKN KaTanovnon

Kopdarog X.!, Movokpotoog N.!, Mevkiooyhou 0.2, AiapavTémouhog L.,

Z1apou I.M." kai Manadeodwpou E.M.!

Topéag Owoloyiag, Tunua Biohoyiag, AptatotéAeto Mavemotnulo Oeooahovikng,
Touéag dutompoataciag, Tunua Mewnoviag,

AptototéAeto Mavemothulo Osaoahovikng

S0u¢wva pe Tov Whisenat (1999) o ouoTiuata We MepLopLopévn dlabeoiotnta
nopwv, onwg Ta Meooyelakol TUMOU 0IKOOUOTAATA, 1 EMOPACT TWV ABIOTIKWY
OTOIXElWV aVAPEVETAL WG TEPLOTOTEPO KABOPIOTIK AMd QUTA TWV BLOTIKGY. Ia Tov
€A\eyX0 NG Mapanavw unoBeong dlepeuvnBnke 1 enidpaon d00 TUMWV KATaATOVN-
ong oTn doun Kal Aettoupyia ™S e8APIKNG KIKPOPLAKNG KotvoTNnTag. H aploTikn Ka-
Tanévnon mepteAduave Ty npoadnkn vepol ato £dagog oe eRdopadlaia Baon eva
1 aploTikn avapépeTal otn Ainavon Tou e8APoug e Korpld. AUo emineda Mapoxng
vepoU (50% kat 150% g Héang unviaiag Bpoxormwaongc) Kat dUo emineda Amavong
(e Kal xwplg korptd) epappoomkav. Astypata GUMNEXBNKav oe 500 XPOVIKES OTLy-
HEG (MApTio Kat louvio). H dlepelivnon g Soung Kat Tng Aettoupylag e HIKpo-
BlakNG KovoTNTAG £YIVE e TN UEB0DO TwV dwapoAirudiwy (PLFA) kat Twv TAaKIB{wv
Biolog, avtioTotxa.

To vepo kat n Aimavorn emdpolyv Tov MApTIo ouvBUACTIKA OTr GUVOAIKY IKPORIOKT
Blopala Kabwg kal oTn dopr TNS UIKPORLAKNAG KOWVOTNTAS VM TOV loUvio wg on-
HAVTIKN KaTaypagdeTal uovo n emdpaon Tou vepou. Tov MapTio 1 Blopdla OAwv oxe-
S0V TWV OpAdwV TwV HiIKpoBiwy eudaviletal auEnuévn oToug aKPaioug XEIPLOHOUC
(Ayo vepo-xwplg korpld Kat oAU vepo-jie Komptd) eva Tov lo0vio UPNAGTEPES TILES
Kataypadnkav oTiC emdAaveleg pe TNV auénuévn mapoxn vepol. To cUVOAO TwV
PLFA au&avetat onpavtika and Mdaptio o€ lolvio, e emukpatnon twv Gr+ paktnplov
Tov loUvio. TéAog, ol HUKNTES eival ) povn opada UikpoBiwv Tou eEaptdatatl avtl-
0TPOGWS avahoya and Tnv Aimavon. daivetal 6Tt 660V apopd oTn doun TS HIKpo-
Blakng KotvoTTag, 0 aBloTIKOG MapAyovTag £ival o To ONUAvTIKOS Kabwg eite
emdpa ouvdUAOTIKA e ToV BLOTIKO £{Te AeITOUPYEL AMOKAEIOTIKA AMO POVOC TOU.
Y& avtifeon e TIC SOUIKEG MAPAUETPOUC, OL TIAPAKETPOL TIOU TIEPLYPAPOUV TNV AEl-
ToUpYia ™G KOVOTNTAG (MEYLOTN TIUA KATAvAAWONg UMOOTPWUATWY, TaxUTNTa Ka-
TAVAAWONG Kal AELTOUPYLKI TOIKINOTNTA) OEV EMPEACTNKAY ONUAVTIKA amd TOUG
XELPLOMOUG 0€ Kapld armo Tic 300 delyaTOANTITIKES MEPLODOUG, EMBERAIWVOVTAS TV
anoym mepi Meovaouol TwV UIKPOOPYAVIOU®Y OTAV TIPOKELTAL YA Un EEIBIKEUE-
veg edadlkeg dlepyaoieg. Emmpoadeta, n Aettoupyia TG BlokovoTnTAS EUGAVIOE
EVTOVO XPOVIKO TPOTUTIO.
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The response of the structure and the function of the soil microbial community to bi-
otic and abiotic disturbance

Kordatos C.!, Monokrousos N.', Menkisoglou 0.2, Diamantopoulos J.!,
Stamou G.P.! and Papatheodorou E.M.!

'Department of Ecology, School of Biology, AUTH,
Department of Plant Protection, School of Agriculture, AUTH

According to Whisenat (1999) in healthier and high resource wildlands the communities of
soil inhabitants tend to be regulated more by biotic variables compare to low- resource
lands where the control is exerted mainly by abiotic variables. To explore the validity of
these suggestions an experimental setup focusing on the effects of different amounts of
water supply (abiotic variable) and manure application (biotic variable) on the structure and
function of soil microbial community was established in a Mediterranean abandoned field,
since Mediterranean soils are considered as low-resource lands. Two levels of water sup-
ply (50% and 150% of the mean monthly precipitation) and two levels of fertilization (no ma-
nure, with manure) were established. The water was supplied on a weekly basis for a six
month period while fertilization was applied at once. Two samplings were conducted (March
and June) and the samples were analyzed for structural and functional diversity by PLFA
(phospholipid fatty acid) and Biolog techniques, respectively.

The combined effect of water and fertilization affected significant the total microbial bio-
mass and the structure of the community in March whereas in June only the effect of water
supply was significant. The biomass of the majority of the microbial groups exhibited the
highest values in the two extreme treatments (50% water-no manure, 150% water-with ma-
nure) in March while in June highest values were recorded in plots with the higher water
supply. The fungal biomarkers were affected negatively by fertilization. Concerning the tem-
poral changes, the PLFAtot increased from March to June. It seems that for the structure
of the microbial community our initial hypothesis is confirmed since the abiotic variable in-
fluenced significant the structure in both samplings.

Contrary to structural parameters, the parameters that describe the function of the com-
munity (maximum absorbance value, rate of substrates’ consumption, functional diversity)
were unaffected by the treatments in both samplings. Also, the functional parameters ex-
hibited strong temporal changes.
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EMaveKTIPWVTAG TNV POKAPUWTIKA TIOIKIAOTNTA HE TN Xprion Twv MOAAATAQV avTi-
ypaowv Tou 16S rRNA yovidiou

Koppdg K.A.

Tunua Mewnoviag IxBuohoylag & Yddtivou MepiBallovtog, ZxoAn Mewmovikav Emotnpay,
MaveruothApto Oeooahiag, 384 46 Néa lwvia

H xpnon tng MowkINGTNTAC Kal TwV OXETIKOV adpBovIOV Twv aAAnAOUXIOV TOU YOVI-
dlou 16S rRNA amoteAel pia ard Tig MEOV avayVwPLOPEVES UN-KAANEPYNTIKES TpO-
oeyY(OeIC yla TNV eKTIUNON TNG MOIKINOTNTAC TWV HIKPOOPYAVIOUIKWVY EIOWV O
noAUM\okeg BlokolvoTNTEC. H yevikn mapadoxn auTthg ™G HeBodou eival 0TI og pia
BBALOBNKN KAWVWY, KABE pia aAnAouxia 16S rDNA avTioTolyel o€ €va ATopo £VOg
eidoug/oteréxoug. QoToo0, eival yvwaoTO 0TI MOANOL MPOKAPUWTIKOL UIKPOOPYQAVI-
ouol dlabéTouv MepLocOTEPA amod £va avTiypada Tou yovidiou autol. ITv epyacia
auTh mpoadlopioTnke o aplBuog Twy avtypddwv Tou 16S rDNA and Ta Slabéatua,
ohokAnpwpEva yovidiwpata anoé ™ Baon dedopévwv Microbial Genomes Tou National
Center for Biotechnology Information, USA. ZuvoAikd, xpnotporomBnkav dedopéva anod
95 yovidlopata Twv Archaea, eva and ta Bacteria diepeuvibnkayv 485 twv Pro-
teobacteria, Ta omoia eival éva anoé ta apBovoTepa Kal MoIkiAa GUAA TwV TPOKAPU-
TV KaBwg 46 yovidiwpata twv Cyanobacteria, wg 1 onuavtikotepn opada
OWTOOUVOETIKMY MPOKAPUWTWV 0To UdATIVO MePIBAANOV. ZTa Archaea, Ta dUo on-
HavTikoTEPa GUAQ, Crenarchaeota kat Euryarchaeota, epddavioav péon tipr 120,00 Kat
1,8+0,94 avtiypada Tou yovidiou, avtiotoixwg. Ta Cyanobacteria epdavioav mapo-
pota Tiun pe authv Twv Euryarchaeota (1,8+0,83) aAAd ota Proteobacteria mapatnpn-
Bnke peydain dlakiuavon. ‘ETal, yia Ta MEVTE ONUavTIkoTepa umo-gpUAa Twv a-, B-, y-,
d- Kal e-Proteobacteria, 0 aplBpog tTwv avtiypadwv Tou 16S rDNA ftav 2,1£1,27,
3,7+1,67, 5,8+2,83, 3,0+1,47 ka1 2,8+0,82. Xpnollonolwvtag v neplrmmon twv Pro-
teobacteria, emavainoAoyiotnke o delktng MolkiNdTTAG H TOU Shannon dlopBwvov-
Tag TIC OXETIKES adBovieg Twv puhoTimwy and 37 BiBAodNKeg kAavwy 16S rDNA
ano £€1 SlapopETIKA PUOIKA TEPIBANNOVTA, CUHDWVA [E TIC MAPATIAVW TIUES. Bpé-
Bnke 611 0 deiktne H AapBavel onuavTikmg dlapopeTIKES TIUES 0 delypata omou N
oxeTikn adBovia Twv Proteobacteria kupaivetal peta&l 50 kat 75% Tou GUVOAIKOU
aptBpol Twv pulotimwy. H avaluon ouveyiletal ouunepthauBavovtag dedouéva
Kal anoé Ta umoAotma ¢pUAa Twv Bacteria.
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Reassessment of prokaryotic diversity based on multiple 16S rRNA gene copy
number

Kormas K.A.

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

The use of the 16S rRNA gene diversity and its relative abundance in a natural sample, con-
sists one of the most recognized and informative method for the estimation of biological di-
versity in complex microbial communities. The major assumption in this method is that in
a 16S rDNA clone library, each one of the sequences corresponds to one cell of a
species/strain. However, it is known that several prokaryotes have multiple 16S rRNA gene
copy numbers. In the current work, the number of 16S rDNAs was determined from com-
pleted genomes retrieved from the Microbial Genomes of the National Center for Biotech-
nology Information, USA. In particular, 95, 485 and 46 genomes of Archaea, Proteobacteria
and Cyanobacteria were checked. The two most important phyla of the Archaea, the Cre-
narchaeota and the Euryarchaeota, had on average 1+0,00 and 1,8+0,94 copies, respec-
tively. Cyanobacteria showed a similar to the Euryarchaeota value (1,8+0,83) but the
Proteobacteria exhibited large variation. For the five sub-phyla of the Proteobacteria,
namely the a-, B-, y-, d- and e-Proteobacteria, the gene copy number was 2,1+1,27,
3,7+1,67, 5,8+2,83, 3,0+1,47 and 2,8+0,82. In order to test whether such high numbers of
gene copies affect the estimation of prokaryotic biodiversity, the Shannon diversity index
in 37 clone libraries from six natural samples was recalculated after correcting the relative
abundance of each Proteobacteria phylotype with the above average values. It was found
that at least in the cases where Proteobacteria consist 50-75% of the clone library, and for
such cases it is suggested to use the corrected abundances for biodiversity estimations.
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Moavoi pnyaviopoi pe Toug omoioug To aTéAexog S3/K avayer To Cr(Vl) ag Cr(lll)

Kotrapd A., Kovrava A., Mavt{aptln X, Zkoupag Z. kai MNaykou M.
Topéag MeveTikng, Avamugng & Moplakng Biohoyiag, Tunpa Biooyiag, AMe.

0O Bropetaoyxnuatiopog tou Cr(Vl) ae Cr(lll) e BakThpla avBEKTIKA OTO XPWMIO Kal
TaUTOXPOVA LKAVA va TO avayouv TPOOPEPEL |IA OIKOVOUIKN Kal OIKOAOYIKY TipO-
oéyylon yla v anoto€ikoroinon Aupdtwy mou neptéxouv Cr(VI). ‘Exouv amopove-
Bel dlapopol pikpoopyaviouol mou dlabEToUV unxaviopols aveeKTIKOTNTAG Kal
kavotnta avaywyng tou Cr(Vl) ae Cr(lll). Ztnv epyaocia aut dlepeuvnBnkav ot -
Bavol unxaviopoi avBekTIKOTNTAG TOU BakTnplakol oteAéxoug S3/K mou eival av-
BekTIKO 0e UPNAEQ auykevtpwaoelg Cr(Vl) kat Tautoxpova to avayet oe Cr(lll). H
avarugn tou S3/K mapouaia Cr(VI) ouvodeletal amd T olvBean toxupol KuTTapl-
KoU TOX(WHATOG ToU KABUOTEPEL TNV TABNTIKA MeTAPOPA 1OVTWY. H avamTugn Tou
S3/K e Bperrikd UAik6 Nutrient Broth i ouvBeTikd AUpa mapouaia Cr(VI) eEaptdTal
arnd v mapoucia 12,5-400 mg/L adnpou. ‘ETal, To S3/K Katatdooetal otnv opada
TV 01dNpoBakMPiwv Kat mlavd Ta yovidla mou GUMMETEXOUV OTNV O[OLOCTACN OTO
oidnpo va xpnaotponotovTal emaong yia Ty opoloataon ato Cr(VI). ‘Exel Bpedel, eri-
ong, 611 o AA\a Baktipta 6Tt 1 avoxn oto Cr(VI) kai n avaywyn tou oe Cr(lll) opel-
\etal oe yovidia mou BpiokovTal T000 0TO XPWHOOWWUIKO 600 Kal 0TO TAQCMIBIaKO
DNA. Mapd 10 yeyovog 0Tt To oTélexog 23/K dev dlabétel maoudlakd DNA, avi-
XvelBnkav kal amopovamenkav ta yovidia chrC kai chrA mou oe aAla Bakthpla Bpi-
okovTal 0to maopdlaké DNA. H aropévwon Twv yovidiwy chrC kat chrA eruBefaiwoe
TNV UMapén duo akOUa UNXavioR®Y avoxng/anotofikomoinang Tou oTeéxoug 23/K
evavtia oto Cr(VI) Kat GUYKEKPILEVA TO LNXAVIOMO EVAVTIA OTO OEEIBWTIKO OTPEC
nou mpokaAel To Cr(VI) kat To PnXaviopo peTadopdg Twv 1ovtwv Cr(VI) eEwkuTtta-
PIKA MECW TIPWTEIVOV PeTAdOPAG. EMimpoodeTa, ueTd amd eviupikn avtidpaorn 1600
TOU KUTTAPLKOU EKXUAIOHATOG 000 KAl TOU EKXUNOMATOS TWV KUTTAPIKWY TOIXWMA-
Twv Tou S3/K pe 1,5 mg/L Cr(VI) mapatnpnBnke 6TL oTa ekXUNOHATA MEPLEXETAL EV-
Tupo(a), mou dev eEaptatat amnod 1o NADH Kat ouppeTtéXel atnv avaywyr tou Cr(VI)
oe Cr(lll). 'OAa Ta napanave deixvouv 0TI To oTéAexog S3/K dlabETel ToulayloTov 4
unxaviopoUs avoxng ato Cr(VI) kat Tautdxpova pnxaviopolsg 6mou éviupa avayouv
0TO KUTTAPIKO Tolwpa Kat aTo kutorhaapa to Cr(Vl) ae Cr(lll).
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Potential mechanisms through which strain S3/K reduces Cr(VI) to Cr(lll)

Kottara A., Kontana A., Pantzartzi C., Scouras Z. and Yiangou M.
Dept. of Genetics, Development & Molecular Biology, School of Biology, AUTH

Biotransformation of Cr(VI) to less-toxic Cr(lll) by chromate-resistant and reducing bacte-
ria has offered an ecological and economical option for chromate detoxification and biore-
mediation. Several microorganisms exhibiting mechanisms of resistance and capacity to
reduce Cr(V1) to Cr(lll), have been isolated. In this study we determined the mechanisms
by which the bacterial strain S3/K exhibits resistance to Cr(VI) and capacity to reduce it to
Cr(I1). Growth of S3/K in the presence of Cr(VI) depends on the addition of FeCI3 in the
culture medium suggesting that S3/K belongs to the group of iron oxidizing bacteria. There-
fore gene products involved in iron homeostasis may also participates in Cr(VI)detoxifica-
tion. In the presence of Cr(VI) S3/K strain compose a strong cellular wall that inhibits
passive ion transfer. Resistance to Cr(VI) is also achieved by chrC and chrA gene products
exhibiting capacity to ameliorate oxidative stress and the extracellular transport of Cr(VI)
through chaperones respectively. Moreover, S3/K strain cellular extracts or cell wall frag-
ment exhibit in vitro enzymatic capacity to reduce Cr(VI) to the less-toxic Cr(1ll) form. Thus,
S3/K strain exhibits capacity to tolerate at 500 mg/L Cr(VI) by exhibiting 4 detoxification-
tolerance mechanisms as well as chromium reducing enzymes located both in cytoplasm
and cell wall.
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Ta mAfpN yovidiwpaTa TPIOV oTEAEX®V Tou aiBavohoriapaywyou Baktnpiou
Zymomonas mobilis: S1aMOTWOEIG € EMMESO GUYKPITIKAG YOVISIWPATIKAG

KouBéAng B.N.!, Saunders E.2, Brettin T.S.2, Detter C.2, Han C.2, Davenport K.2,
Tapia R.2, Bruce D.%, Kupmidng N.3, Tonag M.A.! kai Marmd K.M.!

Topéag MeveTikng & Blotexvoloyiag, Tunua Blooyiag, EKMA, Abnva,

2DOE Joint Genome Institute, Bioscience Division, LANL, Los Alamos NM, USA,;

3DOE Joint Genome Institute, Walnut Creek CA, USA.

To Zymomonas mobilis elval ail®avolorapaywyod a-MpwTeoBAKTAPLO TOU EUMAEKETAL
o mapaywyn Bloabavoing. Mpokelévou va anoktBel Badid kat oucLaaTIKN YVHON
g BloAoyiag Tou opyaviopoUl, €€ dladpopeTikd aTeAEXN TOU avikouv ata dUo Ba-
OlKa umoe(dn Tou (subsp. mobilis Kal pomaceae), amopovwpEva amnod dladpopa pepn
TOU KOOWoU, Bpiokovtat uno avaiuon ota US DOE-JGI kat EKMA. Ot wnpelg aAAn-
Nouxieg Twv atehexwv Z. mobilis subsp. mobilis NCIMB 11163 kat ATCC 10988 (AekTo-
Tunog umoeidoug) kat Z mobilis subsp. pomaceae ATCC 29192 (AekTOTUMOG
uroei{doug), mapouatalovTal oty mapoload epyacia aTo GUVOAG TOUS (XPWHOOWHIKO
Kal TAaopIBLaKG YovISiwpa), kal GuykpivovTal HeTagl Toug aANa Kal [ie TO OTEAEXOG
avapopdg Z mobilis subsp. mobilis ATCC 31821 ZM4. To TeleuTtaio eival 1o Bloun-
Xaviko Z. mobilis aTéAexog Mou wg et To Me{oTov Xpnoatporote{tal oTig HMA, kat Tou
oroiou To yovidiwpa mpdodata emavarnhouxnonke Kal emonUeEILONKE Xapn o
Kown mpoomabeta Twv US DOE-JGI/US DOE-ORNL kat EKMA. To xpwuoowua Tou
NCIMB 11163 eivat ol6A0OYO Kal GUVTALVIKO e auTd Tou ZM4, e e&aipean meploxn
800 yovISlwpaTik®y vnoidwv uynAng etepoloyiag kat ouotaong o€ G/C, pia and Tig
oroieg dEpel TANPeG ouvepylwpa ouleUKTIKAG LeTAPOPAG. AvTiBeTa, TO OTEAEXOG
ATCC 10988 epudavicel yovidiwua «peuaTto» kal avadlopyavwpévo: anoteAeital ano
ermd replicons - £va Xpwuoowpa kat €€l Taouidia - kal pEpel moANara avtiypada
peTaBeTv oTolyelwv. TéNog, To ATCC 29192 amokAivel arno Ta uroeidn mobilis o€
OUVOAIKO emtinedo opoAoyiag TG aAnouyiag Tou kaBwg Kat oe aplBuo dlagopeTi-
KOV YOVIBIWV - YEYOVOG QVaUEVOUEVO e BAOT TN $ALVOTUTIKY Tou dladoporoinan
Kal TN SlaKpLTN Tou Ta&Ivopnaon. KataAnkTikd, Ta uro PeAETn aTehéxn Tou Z mobilis,
av Kat Tou {dlou eidoug, mapouaotalouy agloonuelnTeg dladopég. H ohokANpwan ™G
arMnAoUynong kai eme€epyaciag Twv YovVISLWHATWY OAWV Twv oTeEAEX®V Ba emuTpé-
WeL HEAETEG OUYKPITIKNG/AEITOUPYIKAG YOVISIWHATIKNAG, EV() O€ EMIMESO EHAPLOYDV
Ba ouvelodEpel Apeoa ot dnpioupyla BEATIOTOU alBavolomapaywyou aTeAEXOUG.
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The complete genomes of three ethanol-producing Zymomonas mobilis strains:
insights in comparative genomics

Kouvelis V.N.!, Saunders E.2, Brettin T.S.2, Detter C.2, Han C.2, Davenport K.2,
Tapia R.2, Bruce D.,Kyrpides N.C.3, Typas M.A." and Pappas K.M.'
'Department of Genetics & Biotechnology, Faculty of Biology, NKUA, Athens, Greece;
2DOE Joint Genome Institute, Bioscience Division, LANL, Los Alamos NM, USA;

3DOE Joint Genome Institute, Walnut Creek CA, USA.

Zymomonas mobilis is an ethanologenic a-proteobacterium implicated in bioethanol pro-
duction. In order to gain fundamental insights into the biology of this organism, six differ-
ent strains belonging to two of its most-known subspecies (subsp. mobilis and pomaceae),
isolated from various parts of the globe, are under current analysis at the US DOE-JGI and
the NKUA. The finished and annotated genome sequences of the Z. mobilis subsp. mobilis
strains NCIMB11163 and ATCC10988 (subsp. lectotype), and of the Z. mobilis subsp. po-
maceae strain ATCC29192 (subsp. lectotype), are here presented in their entirety (chro-
mosomal and plasmid content) and are compared to each other and to reference strain
ATCC31821 ZM4. The latter is the US industrial strain that was recently resequenced and
reannotated via a joint effort between the DOE-JGI/ DOE-ORNL and the NKUA. The chro-
mosomal genome of NCIMB11163 proved to be homologous and syntenic to that of ZM4,
with the exception of two unique high-G/C islands, one of which bears a complete conju-
gal transfer operon. Contrarily, ATCC10988 appears to have a most fluid and rearranged
genome: it consists of 7 replicons - a single chromosome and six plasmid species - and har-
bors multiple insertion elements. Lastly, ATCC29192 is the most deviant in total sequence
homology and contains a considerable number of unique genes, which complies well with
its overall phenotypic difference and distinct classification. Overall, the so far examined Z
mobilis strains exhibit marked differences in their genomes, a finding quite interesting since
they belong to the same species. By completion, the on-going sequencing endeavor on Z.
mobilis will offer a sound basis for comparative and functional genomics analysis, knowl-
edge of which will directly contribute to synthetic biology aims and the built of an optimal
ethanol-producing strain.
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ATopIK) oupmEpIpopa pIKpoPIaKWY KUTTApwY: H peTdpacn amd Tnv KAAGGIKA oTn
OTATIOTIKA pIKpoBioAoyia

Koutooupavig K. kai Aiavou A.
Fewnovikn ZXoAn, Topéag Emotnung kat Texvohoyiag Tpodiuwy,
Epyaothplo MikpoBloAoyiag kat Yyiewng Tpodipwv A.N.0.

H kAaolk1 pikpoBloAoyia Meptypadel TNV CULMEPLPOPA UIKPORIAK®WY TANBUCHMV OTO
olvolo Toug, Xwplg va Aappdvel unoyn ta depovmpeva KUTTapa. Mapoia autd,
OTNV MPAYHATIKOTNTA, 1) MAPOUSIa TWV PIKPOOPYavIoU®Y, Kal 1dlaitepa Twv mado-
Yovwv, 0T duan (Tpodiua, meptBaAov, opyaviopoug) napatnpeital og MoAU Xa-
UNAQ emineda TG TAENG TWV HEPLKWV 1} KAL TOU £VOC KUTTAPOU. H EAETN Aotmbv TG
OUUMEPLPOPAG HEUOVWUEVWV KUTTAPWY EXEL MEYAAN TIPAKTIKN onuacia. ETnv ma-
pouaoa PeAETN avarruape pia HEB0SO HIKPOOKOTIAG e OTOXO TNV Kataypadn g
anolKIakNG alEnong UEHOVWUEVWY KUTTAPWY. 2Ta Maiola TNG HEAETNG KaTaypa-
ONKE 1 KIVNTIKN OUMMEPLOOPA TANBUCHAV TG Salmonella Typhimurium mpoepxojle-
vov and pepovwpéva kiTTapa otoug 25°C oe tryptone soy agar. Metd v
KATAUETPNON TWV KUTTAPWY, TA SeBOUEVA PHETATPATIKAY OTIC AVTIOTOIKES KAUMUAES
aUEnong, e TI§ TeAeuTaleg va amelkovifouv Tov akpiB aplOpd Twv KUTTApWY og
KG6e anotkia e TV TPO0d0o Tou XPOVou, Kal e KaBe EEXwPLOTN arolKia va TpoEp-
XETAL aro £va PepoVmpEVO KUTTApo. Ot KapnuAeg al&nong mpooappuooKay ot
OUVEYELQ OF VA TPWTOYEVEG HOVTENO WE OTOXO TOV TPOGSIOPIONO TOU XPOVOU
OA0NG MPOCAPHOYHS KABMG Kal Tou puBuoU avaruing. AlapopeTIKES SOKIHEG TipO-
oappoyng g (dlag anolkiag del&av OTL 0 EKTIUWUEVOS XPOVOS $pAONG TPOTapLo-
yng dev empedletal amd Tov TEAIKO aplBud KUTTAPWV NG amolkiag, evw o
EKTIMMUEVOG PUBLOG avarTuéng atabeporoleital 6Tav o TEAIKOS aplBPOG KUTTAPWY
€VTOG NG amolkiag ¢ptdvel Ta 20-25. O Xpdvog ¢Aong MPooapHoyng TG AMOLKIAKNG
a0ENoNG HEMOVWUEVWY KUTTAPWY KUPAvONnke aro 0 éwg 4,1 h (uéon Th: 1,5 h) ue
OUVTEAEOTH TAPAAAGKTIKOTNTAG 47,4%. O puBuog avartugng (HEon Tiun: 0,78 h-1)
€dele UIkpOTEPN aANG ElooU ONPaVTIKN TAPAANAKTIKOTNTA e OUVTEAEOTH TAPAA-
AKTIKOTNTAG 18,2%. Agv MapaTnENBNKe CUOXETION HETAED TOU XPOVOU HAONG TPo-
OapHOYNG Kat Tou pubpol asénong, unodelkvlovTag Ula MapaAlakTIKOTNTA TNG
duaolohoyikng katdotaong (h0=xp6vocg $paang mMpoCaPHOYNG x PUBHOS AVATTTUENG)
HEMOVOUEVWY KUTTAPWY. H pEom Tiun g mapauétpou h0 nTav 1,24 pe ouvteleotn
NAPAMAAKTIKOTNTAC 57,2%. H 1EB0B0G 1 oToia MapouatdleTal aTny mapoloa HEAETN
kaBLoTd duvath TNV Kataypadr Kal JovVTEAOTOMAN TG AroLKIAKNG AUENoNng MEKO-
VOUEVWV KUTTAPWV TpocopolalovTag tn Baktnplakn at&non. Mépav Tou kabapa
ETUOTNMOVIKOU EVOLAPEPOVTOS OXETIKA HE TNV KATAVONOT TNG CUUMEPIPOPAS HEHO-
VOUEVOV KUTTAPWY, Ta eBOUEVA TNG OUYKEKPLUEVNC MEAETNC propel va eival 1B1-
QAITEPWE XPNOLUA O€ TPOTEYYIOEIS MPOOdIOoPIoUOU ETKIVOUVOTNTAS. Me Bdon autd
Ta dedopEVA, MAPOUCLAZOVTAL TIPOCOMOLATELS HIKPORIAKNG alENnang, UrodelkvUOoV-
Tag TN onuacia TS CUUMEPLPOPAG HEHOVWUEVWV KUTTAPWV YL Tr) OTOXACTIKN OV-
TeAOT0(NON Kat TOV MPOadIopLopd EKBEONG O UIKPORLAKOUG KIvdUVOUG.

60



3rd CONGRESS OF MIKROBIOKOSMOS ABSTRACTS

Behaviour of single microbial cells: From classical to statistical microbiology

Koutsoumanis K. and Lianou A.

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

Classical microbiology describes the behaviour of microbial populations as a whole, with-
out considering single cells. However, in reality, microorganisms, and particularly foodborne
pathogens, are present in nature (foods, environment, and living organisms) at very low lev-
els (few cells or even one cell). Therefore, the study of the behavior of single microbial
cells is of great practical significance. In the present study we developed a time-lapse mi-
croscopy method aiming at monitoring the colonial growth of single cells. In the context of
this study, the growth kinetic behaviour of populations of Salmonella enterica serotype Ty-
phimurium originating from single cells was monitored at 25°C on tryptone soy agar. After
cell counting, data were transformed into the respective growth curves, with the latter il-
lustrating the exact number of bacterial cells in each colony as a function of time, and with
each colony originating from a single cell. The growth curves were then fitted to a primary
model in order for the growth parameters (i.e. lag phase and growth rate) to be determined.
Different fitting trials corresponding to the same bacterial colony demonstrated that the es-
timated lag phase is not affected by the final number of cells in the colony, while the esti-
mated growth rate appeared to be stabilized when the final cell number in the colony
reaches 20-25. The estimated lag phase of single cell colonial growth ranged from 0 to 4.1
h (mean value: 1.5 h) with a coefficient of variation of 47.4%. The estimated growth rate
(mean value: 0.78 h-1) showed less but still considerable variability with a coefficient of
variation of 18.2%. No correlation was observed between the lag phase and the growth rate,
indicating the existence of a corresponding variability in the physiological state (hO=lag
phase x growth rate) of single cells. The mean value of h0 was 1.24 with a coefficient of
variation of 57.2%. The method described in the present study allows for the evaluation and
modeling of single cell colonial growth, simulating bacterial growth on solid foods. Besides
the scientific interest in understanding the behavior of single cells, the data collected in this
study may be very useful in microbial risk assessment. Based on these data, simulations
of microbial growth are presented, illustrating the importance of single cell behavior in sto-
chastic modeling and assessment of exposure to microbial hazards.
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Edapuoyn £vog nohudpaoypatikoU ouoTApaTog avaiuong sikdvag otnv mpoBAsyn
™G HIKpoPIakAg ahhoiwang Tou KpéaTog

KupiakomouAou A.B., MmAava B., Zrapatiou A.M., Nuxag I.-L.E. kai Navéayou E.Z.
Epyaotplo MikpoploAoyiag kat Blotexvohoyiag Tpooipwy, Tunua Emotung

kat Texvohoylag Tpoodipwy, Mewnovikd Mavemotniio ABnvav,

lepd 080g 75, ABrAva 11855, EAMAda

Ol OTTTIKEG 1BIOTNTEC MMOpEL va BMOOUV XPNOLUeS Mnpodopieg yia TV Moo Ta
€VOG TPOoipou Kat elval duvaTov va anoTeAEGoUV onuavTikG ev duvapel deikTn mol-
0tntag. Ma o Adyo auto, n avaiuon ewovag (image analysis) 6a umopouade va aro-
teléoel €va olyxpovo, amo kat alomoto epyaleio OTOV MPOGBIOPIOUO NG
noloTNTAg TWV TPodiuwy. Kiplo meovékTnua TG HeBoOdou eival n duvatotnta
MUNG GAOUATIKWDV SESOUEVWV |E AMOTEAEOUA TNV AEDN GUOXETION NG OTTTIKNAG
TAnpodopiag He TIG XNHUIKEG LETABOAEG OTNV eTAVELD TOU TPOGIHOU. KOTIOG TNG
napouoag epyaciag frav n dlepelvnon ™S duvaToTNTAS CUCXETIONG PACHATIKMY
dedopuévwv Tou eAdBnoav and ouotnua avaluang eikovag (VideometerLab) pe
METABOAN TOU HiKpOBlakoU MnBuopol oTnv emdavela GINETWV Boelou KpEatog
KQTd TN ouvTHPNON o€ dladopeTIKES Beppokpaoies. Ma To oKomod auTo, PINETA Ho-
Ox0U OUVTNPHBNKav 0 agpoBla cuoKeuaaia Kal TPOMOTONUEVN ATUOCdALPd OF
Beppokpaaieg 0, 5, 10 kat 150C péEXPL TNV aMoiwon Twv detypatwy. Katd t didp-
KELO TG OUVTAPNONG EAPONOAV EIKOVES TwV SEIYHATWY V() MapAAAnAa mpaypa-
TomonBnKav HKpORLOAOYIKES AVAAUOELS Yid TNV amapiBunan TG oAKAG HETODIANG
¥Awp(dag. I ouvéxela, ETXELPNONKE N avarTugn Kal emKUPwon HOVIEAWY HE
OTOX0 TNV MPORAEYN TOU MikpoBlakol MnBucuoU aneubeiag anod Ta ¢paouatika de-
dopéva. Ta HovTéNa avarruyBnkav e akyopBuo Alavuouatik@y Mnxavev Yro-
oTNPIENG (Support Vector Machines, SVM). I'a v a&loAéynon g emidoong Twv
MOVTEAWY 0TV MPOBAEYN TOU [iKpoBlakoU MAnBuapoU XpnatporomBnkav ot dei-
KTEC HepoAnuiag (Bias factor, Bf) kat akpiBelag (Accuracy factor, Af). Ta melpapatika
dedopéva dlaywplotnkav oe dUo OpAdES, £K TWV OTIO{WV 1) TIOWTN XPNOLLOTIONBNnKe
yia TV ekmaideuan (training) katn deUTepn yia Ty emkUpwon (testing) Tou povtéAou.
Ta anoteAéopata £det€av OTL 0TNV agPOPLA OUTKEUAOIA TO OVTEND Mapouaiace
Tdon UnepeKTiunong Tou TAnBuool ™G OAKNG HeadPIANG xAwpidag (Bf0,989). Eri-
ong, N TN Tou delktn akpiBetag (Af) £dei&e OTL N PEOM AMOKALON TWV TPORAEYEWV
ané TI¢ mapamenoelg nTav 13,1%. OLavTioTolxeg TIUES Yia TN ouokeuaaia Tng Tpo-
noToNpEVNG atuoodatpag Hrav 0,957 kat 1.140 yia Toug deikteg Bf kat Af, avi-
ototya. Ta anoteAéopata £del&av 0T n uéBodog avaluong Tng elkovag Uropel va
anoteAéoel Tayela kat elxpnotn PEB0dO eKTIUNONG TG aANOIWONG TOU KPEATOG.

H epyaoia xpnuatodotBnke and To KovoTiké £pyo SYMSIOSIS EU (www.symbiosis-eu.net)
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Potential of multi-spectral imaging in meat spoilage determination

Kyriakopoulou A.B., Blana B., Stamatiou A.P., 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,
lera Odos 75, Athens 11855, Greece

Visual properties could provide useful information in the determination of food quality and
thus they could become an important quality indicator. Colour is among the most important
factors playing a significant role in the evaluation of meat quality. Multi-spectral imaging is
a novel technique that could be employed to assess the composition of surface chemistry
of foods during storage and thus extract intrinsic chemical information concerning water, fat,
protein or other hydrogen-bonded constituents. In this work, a correlation was attempted
between spectral data from an image analysis system (VideometerLab) and changes in
total viable counts on the surface of beef fillets during storage at different temperatures. To
this end, beef fillets were stored aerobically and in modified atmospheres (40%C0O,-30%0,-
30%Ns,) at four different temperatures (0, 5, 10, and 15°C) and microbiological analysis in
terms of total viable counts (TVC) was performed in parallel with image acquisition for a total
period of 500 hours until spoilage was evident in the samples. Spectral data were corre-
lated with total viable counts through the development of Support Vector Machine (SVM)
models in order to predict the microbiological counts directly from the acquired images.
Model performance was determined through the calculation of bias and accuracy factors.
Results showed that SVM were able to predict satisfactorily microbial counts in meat sam-
ples. Specifically, in both packaging types, predictions were in the fail-safe area (Bfvalues
0,989 and 0,957 for aerobic and modified atmosphere packaging, respectively), whereas
the average deviation between predicted and observed counts was 13-14%. The obtained
results are very promising, indicating that multi-spectral imaging could become a rapid,
non-invasive and reliable tool in the determination of food quality.

Acknowledgement: This study was funded by SYMBIOSIS - EU (www.symbiosis-eu.net)
project within the 7th Framework Programme of the EU.
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MeAETN oxnuaTiopol Blo-upevinv amd Tpodipoyev maboyova Kai XpAoiHa PakTh-
pIa MAVW 0€ MPOTUTIEG EMAVEIES avoEsidwTou XaAupa, umd d1adpopeg GUVONKES pI-
KTAG KaANIEpyEiag, kai SoKIPES anoApavong

Kworakn M., Fkiaolpng E.2, Xwpiavomouhog N.', Mavdyou E.Z." kai Nuydg I".-L.E.!
Fewnoviko Mavemotniio ABnvav, Tunpa Emotung kat Texvohoyiag Tpodiuawy,
Epyaomplo MikpoploAoyiag kat Biotexvohoyiag Tpooipwy, lepd 030g 75, 11855, Abrva,
?Mavemotnuto Alyaiou, Tunpa Erothung Tpodipwy kat Alatpodng, Miptva, 81400, Afvog

0 oxnuatiopog Plo-upeviny eivat €va Guatkod ¢pavopevo To oroio ouppaivel oxe-
OOV OTIOUBHTOTE UMAPXOUV O £yYUTNTA UIKPOOPYAVIoHol Kal empdaveleg. H mpo-
oKOAnon maboyovwy Bakmnpiwv mave o emodaveleg ToU e€EOMAopOU Hiag
Blounxaviag Tpodidwv Kat n ermakoloudn dnuioupyia Plo-upevinv eivat averubu-
UNTN, KaBmG evAEXOUEVN AMOKOAANON TWV KUTTAPWY aMo TN BLO-UUEVIKE SOWN ro-
pel va odnynoet oe pOAUVON TV TPODIMWV KAl KATA OUVEMELD TPOKANON
TPOPILOYEVOV AolwEewy. 2TV Mapoloa epyacia peAetnOnke 1 kavomta 9 Ba-
KTNPLOKOV OTEAEXMV Va oXNuatifouv Blo-upévia, mavw o€ MpOTUMEG EMLPAVELEG AVO-
EeldwTou YaAupa. Ta oTeAéxn autd avikav ota Tpodiloyevi maboyova Listeria
monocytogenes kat Salmonella enterica, kaBwg Kat 0To aoparég Lactobacillus sakei,
OTEAEXN TOU OMO{OU XPNOLUONOLIOUVTAL ONMEPT VLA TNV TAPAYWYT JUHOUHEV®Y TIPO-
1OVTWV Kpéatog. EmAExBnkav 3 aTeAéxn yia kabe €(d0g. Apxikad, Ta KUTTapa apé-
Bnkav va dnploupynoouv Blo-upévia, otoug 15°C kat atoug 30°C, umo dlapopeg
OUVBNKeG UIKTNG KaANLEpyelag (dnAadn eite 3 aTeAéxn Tou (Blou eidouc uali, eite 6
oTeAéxn 2 SlagopeTikwy 10wV pall), dedopEvou TG MOTEVETAL TIWG Ol AAANAET-
dpaoelq PETAEU TWV HIKPOOPYAVIOU®V ETMPEAlOUV TOGO TNV IKAVOTNTA OXNHATL-
opoU Blo-upeviny, 600 Kal TNV avTILIKPORLAKT TOUG avBekTIKOTNTA. EVToUTolg, TA
napovTa anoteéopata dev pavépwoav agloonueiwteg dlagpopég 0TOUG MNOU-
0uoUg TWV BlO-UPEVIKMY KUTTAPWY Yia KABe BakTnplako eidog Eexwplotd, peTagl
TV SAPOPETIKMY KAAMEPYNTIKOV GUVBNKOV. 2Tr UVEXELD, MEAETHBNKE 1) amOAU-
HAVTIKT 3pAaT TPV KOOV QVTIUKPORIAKMY EVOOEWY (TETAPTOTAYES AMUWVIAKO
dAag tou BevZoAiou 50 ppm, xAwpivn 10 ppm kat utepo&ikd o&u 10 ppm), evavtiov
TV BLO-ULEVIKOV KUTTAPWV. YTO TIg Mapoloeg ouverkeg, N L. monocytogenes ma-
pouciaoe peyahlTepn avBeKTIKOTNTA Kal 0TA 3 AMOAUPAVTIKA O€ OXEON JE TA UTIO-
\olna 2 BakTnplaka €idn. Aev umpEav onUavTIKES dladopeg 6aov adpopd Tnv
QVTILIKPOPRLOKY QVOEKTIKOTNTA KAl TWV TPLOV BAKTNPLAKOV 5OV EEXWPLOTA, METAEY
TV SladOPETIKAV KAANEPYNTIKOV cuvBnKwv. H mapoloa epyacia mpoopépel on-
HAVTIKN TANPOGOPNON OXETIKA |E TIG SUVATOTNTES OXNUATIONOU KAl KATAMOAEUNONG
BaKTnplak®V Blo-upeviny, UMb GUVBNKEG TIOU TIPOTOWOLAJOUV XMPOUG MAPAYWYHS
kal eme€epyaoiag Tpodiuwy.

H epyaoia xpnuatodomBnke and To kotvoTiko £pyo ProSafeBeef (www.prosafebeef.eu).
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Study of biofilm formation by foodborne pathogenic and useful bacteria on model
stainless steel surfaces, under various mixed-culture conditions, and disinfection
studies

Kostaki M.", Giaouris E.2, Chorianopoulos N.', Panagou E.Z.' and Nychas G.-J.E.!
'Agricultural University of Athens, Department of Food Science and Technology,

Laboratory of Microbiology and Biotechnology of Foods, lera Odos 75, 11855, Athens,
2University of Aegean, Department of Food Science and Nutrition, Myrina, 81400, Lemnos

Biofilm formation is a natural phenomenon which happens almost wherever microorgan-
isms and surfaces exist in close proximity. Attachment of pathogenic bacteria onto food-pro-
cessing equipment surfaces and subsequent biofilm formation is undesirable, since the
detachment of cells from the biofilm structure can lead to cross-contamination of food prod-
ucts and thus cause foodborne diseases. In the present study, the ability of 9 bacterial
strains to form biofilms, onto model stainless steel surfaces, was studied. These strains
belonged to the foodborne pathogens Listeria monocytogenes and Salmonella enterica, as
well as to the useful Lactobacillus sakei, which is nowadays used for the production of fer-
mented meat products. 3 strains were selected for each species. Initially, cells were left to
form biofilms, at 15°C and 30°C, under various mixed-culture conditions (that is either 3
strains of same species together, or 6 strains of 2 different species together), given that it
is believed that microbial interactions influence both biofilm forming ability, as well as an-
timicrobial resistance. However, present results did not reveal any significant differences at
the levels of biofilm populations for each bacterial species separately, among the different
culture conditions. Afterwards, the disinfection ability of three common antimicrobial com-
pounds (benzalkonium chloride 50 ppm, chlorine 10 ppm and peracetic acid 10 ppm),
against biofilm cells, was studied. Under current conditions, L. monocytogenes presented
higher resistance to the 3 disinfectants compared to the other 2 bacterial species. Not im-
portant differences, with regard to antimicrobial resistance of the three bacterial species
separately, were revealed among the different culture conditions. Present study offers im-
portant knowledge on the abilities to form and eliminate bacterial biofilms, under conditions
simulating real food processing environments.

Acknowledgement: This study was funded by ProSafeBeef integrated project
(www.prosafebeef.eu) within the 6th Framework Programme of the EU.
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Evdiapépovra Kuavopaktipia (Osillatoriales: Phormidiaceae, Ammatoideaceae)
amé To ZmAaio ®payx61 (ApyoAida, EAAGda): Tagivounon e KAaooiki kai Mopiaki
Mpoogyyion

Aaympivou B.!, Zkapakn K.2 kai Navragidou A.!

1EBVIKO Kat Kanodlotplakd Maveruathpio ABnvav, ZXoAn OeTikdv Ematnudy,

TuAua Blohoyiag, Topéag Otkoloyiag kat Tagvopikng, MaveruatnuounoAn Adhva 15784
2ENNVIKO KévTpo Oahaaaiwv Epeuvay, Ivatitoito Oahdoolag Bloloyiag kat MeveTikng,
FoUpveg Medladog, HpakAeto 71500, Kpnn

Ta kuavoBakTpla eival pwTOOUVOETIKOL IPOKAPUWTIKOL HIKpOOPYaVIoHOL. Zuvl-
oToUV TNV Kupiapyn oudda ¢wtoautoTpodng HikpoxAwpidag ota atabepd, XaunAol
dwTIopoU TepBANovTa Twv ormAaiwv. Méxpt onuepa, N yvwaor g BIOTOIKINGTNTAS
Kal TNG UOTNHATIKNG TWV KuavoBakTnpiwyv mou evolkoUv ota ormAata, Bactlotav
KUPIwg 0€ LIKPOOKOTIKN TIAPATAPNON TWV MOPGOAOYIKWOV XUPAKTPWY GUCIKOU Kal
KAANLEPYNHEVOU UNKOU. DAVOTUTIKA, YEVOTUTIKA, OLKOTUTIKA KOl GUAOYEVETIKA Be-
SOUEVA TIAPEXOUV EMUMPOGBETEC, ONUAVTIKEG TANPOdopiec Tou epmouTiCouv TN
YV@ON Hag Mt TNG OUCTNUATIKY TOUG.

H napoUoa epyacia mpaypateteTal TV MoAUdAGIKN TaEvOunon 300 SlaKpIT@Y TAN-
Buopwv kuavoBaktnplwv g T@&ng Twv Oscillatoriales Tou mapouaidlouv evdlage-
pov amd 1o omhaio ®pdyxBl. H moAudacikn mpooéyylon adopd TGO OTN
NapATAHENON GAVOTUTIKOV XAPAKTAPWY 0€ GWTOVIKO KAl NAEKTPOVIKO LIKPOOKOTIO,
000 Kal o€ poplaka dedopéva nou Baaifovtal oe alnlouyion tou 16S rRNA yovi-
dlou Kabwg kat oTic meptBallovTikéS TMapauéTpouc. Ot XapaKTHPES Tou Mapado-
olaka xpnotporolobvTal yia v Taglvounon oe eninedo yévoug ota Oscillatoriales
elval: n mapouaia Kal Ta XApaKTNPLOTIKA TN BNKNG, N MOPdN TOU VAHATOS Kal ToU
TpiYGHaATOG, N Mapoucia/anouaia Peudoug SLaKAAdWAONG, TO XPWHA KAl 1 LopdN TwV
KUTTApwV KaBwg Kat 1o evdlaitnpa. Qotoco, Ta yévn Twv Oscillatoriales eppavitouv
€TEPOYEVELD KaL eV elval e cadrvela SIaKPITA METAEU TOUG. ZUHPWVA e TNV KAAO-
OLKF TPOTEYYLON, OTO UTIO UEAETN UAIKO, 0 £vag amd Toug 300 HophOTUTIOUG MaPOoU-
01alel OMOLOTNTES e Ta YEVN Phormidium kat Pseudophormidium twv Phormidiaceae.
EvtoUTolg, N XapaktnploTikn palpen Bnkn (xpwoTikn-gloeocapsine), YV@PLOUA TOU
dlatnpeitatl Kat oTiq KAANLEPYELES, DEV HAG ETUTPEMEL TNV Me BeBAIOTNTA TAUTOTO(-
non Tou og KAmola anoé Ta unapyovta £idn. O delTePog LOPPOTUTOG, MAPOUCIAleL
apKeTa yvwplopata wote emi Tou MapovTog va ovopartiletal wg Ammatoidea normanii
(Ammatoideaceag).

20udwva pe v alniouyion HEpoug Tou 16S rRNA yovidlou o mp@Tog HopdOTUTIOS
TAPOUCLAZeL opoldTNTA >98% Le aAAnlouxieg WuxpoavBeKTIKOV KuavoBaktnpiwy
anod v AVTapKTIKN Kal aro olkdTunoug tTng kplag Bloodalpag.

Ta anoTeAéopaTa pag oUOXETICovTal e TIG MepIBAMNOVTIKEG apapéTpoug (PAR, T,
RH) oupBaANovTag otn KaTavonon autwv TwV EAAXLOTA YVWOTOV 0pYAVIOUMY artd
70 131ai{tepo 0lkooUOTNUA TWV ormAdiwy.
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Interesting Cyanobacteria (Osillatoriales: Phormidiaceae, Ammatoideaceae)
from Franchti Cave (Argolida, Greece): Taxonomy based on Classical and
Molecular Approach

Lamprinou V.!, Skaraki K.2 and Pantazidou A.!

National and Kapodistrian University of Athens, Faculty of Biology, Department of Ecology
and Systematics, Panepistimiopolis, Athens 15784, Greece;

2Hellenic Centre for Marine Research, Institute of Marine Biology and Genetics,

Gournes Pediados, Heraklion 71500, Crete, Greece.

Cyanobacteria are photosynthetic prokaryotes, comprising the dominant microflora com-
ponent of phototrophic microorganisms, adapted at the stable and low light environments
of cave ecosystem. Up to the present, the knowledge on the biodiversity and the taxonomy
of cyanobacteria inhabiting caves was mostly based on morphological characteristics de-
tected on natural and cultured material under light and electron microscopy. The integra-
tion of phenotypic, genotypic, ecotypic and phylogenetic data provides additional
information essential for their taxonomy.

The present study deals with a polyphasic approach on the taxonomy of two interesting fil-
amentous cyanobacteria from Francthi karst cave, based on phenotypic morphology (fresh
and cultured material) under LM and SEM and molecular data on 16S rRNA sequencing
as well as environmental parameters. The criteria traditionally prescribed for classification
of genera in Oscillatoriales relied on the presence and the type of sheath, the appearance
of filament and trichomes, the presence/absence of false branching, the colour of cells and
the habitat; however, the genera in Oscillatoriales are heterogenous and not clearly defin-
able.

Based on classical approach the one morphotype maintain the blackish sheath (pigmen-
tation-gloeocapsine) in cultures and exhibits similarity with the genera Phormidium, and
Pseudophormidium (Phormidiaceae). However, the morphological characteristics do not
allow as identifying with certainty the morphotype, under specific taxa. The latter is classi-
fied provisionally as Ammatoidea normanii (Ammatoideaceae). Based on 16S rRNA par-
tial sequencing, the first morhoptype is found to be > 98% similar to sequences of
psychrotolerant cyanobacteria from Antarctica and ecotypes from cold biosphere.

Data from classical microscopy (LM, SEM) as well as data from molecular analysis are dis-
cussed in relation to environmental parameters (PAR, T, RH) in order to improve our knowl-
edge on the taxonomy of the little known cyanobacteria from caves’ ecosystem.
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MoAuakdpeota hinapd o&éa oc vEo-amopovwOEVTa Kal TUMKG OTEAEXN HIKPOPUKWV
kaAhigpyoUpeva o £pyacTnpIaky Kai Blopnyaviky KAipaka

Makpn A.', MnéAhou Z.!, Mmipkou M.!, Mamatpéxag K.!, AoAayakng N.M.2,
Mnokag A.3, Mamavikohdou Z.4 kai AyyeAng I'.!

Epyaothplo MikpoBlohoyiag, Topéag MeveTikng, Blohoyiag Kuttdpou kat Avarruéng,
TuAua Blohoyiag, Maverothpio Matpay,

Topéag OwoAoyiag kat TaEvopikng, Tunpa Biooyiag,

EBvikO kat KarodloTplakoé Mavemothpio ABnvay,

SMIAATKTON A.E., Ay. Mapivng 11, Aypivio,

‘Epyaompiou MikpoBlohoyiag kat Blotexvoloyiag Tpodipwy, TpAua Emathung

kat Texvoloyiag Tpodipwy, Mewnoviko MaveroTio ABnvav, lepd 056 75

Ta HIKPodUKN XENOLLOTOI0UVTAL 0€ TIOAUAPLOUES BLOUNXAVIKES EPAPLOYES OTWG
0T Blopnyavia Tpod{wv Kat KaAAUVTIK@V. Q0TO00, 181aiTepo evBlapEPOV MAPOU-
OlGZel 1 (KAvOTNTA TOUG va BLooUVBETOUV MPOIOVTA UYNANG TIPOOTIBENEVNG aglag
omwg noAuakopeata Atmapd o&ga (PUFAs). 2komog Tng mapoloag epyaciag eivat n
HeAETN NG Mrudlakng ouotaong oe PUFAs, o€ 16 0TEAEXN UIKPODUKMY Ta OToia
Amopovwenkav amoé To uddativo mepIBAAov TG EANASAG Kal 0e 2 OTEAEXN MIKPO-
OUKV (Tetraselmis sp. HCMR kat Nannochloropsis oculata CCAP 849/1) mou Xpnoaijio-
ToL0UVTAL OTIC USATOKANNIEPYELEG.

Ta oteléxn kaliepyndnkav oe BloavTidpacTNPES EQYACTNPIAKNAG Kal Blounyavi-
KNG KAipakag kat Ta Amidid Toug ekxethiotnkav kat avalidnkav ue  Bondela ag-
plag xpwpatoypasdiag. To uynAoTepo MOC00TO AMdlwV (eKPPACHEVWV WG
HEBUAEOTEPEG AMMAPWV 0EEWVY) EVTOTIOTNKE OTO OTENEXOG Prorocentrum triestinum
(3.69% wiw) evd TO XaUNAGTEPO TIOCOOTO EVTOMIOTNKE OTO OTEAEXOS Prymnesium
parvum (0.47% wiw). ApKETA amd Ta véo-amopovwbEvTta ateAéxn dlvavTal va mapd-
youv Airidla molola og elkoatnevtavoiko (EPA) kat elkoatduoeEavoikd (DHA) ofu.
Juykekplpéva, Ta Amidla Twv atehexwv Amphidinium sp., Prymnesium parvum, Proro-
centrum minimum kat Prorocentrum triestinum xapaktnpilovtal and uynAo mocooto
DHA (26.33, 11.18, 20.87 kal 21.97% w/w, avtioTotxa) eve Ta Amidla Tou oTeAEXOUG
Asterionella sp. (?) xapakpiCovtat and ugnAo nocootd EPA (26.43% wiw). Ta ote-
Aéxn Tetraselmis sp. kat N. oculata cuoo@peucav Airidla g€ moooatd 2.33 kal 2.44 %
wiw, avtioTotxa. Ta Aimidia autd mepleixav uPnAoTepa MocooTa oudETEPWV Adiwy,
YAUKOMTUSIwV Kat optyyoAmidiwy eva Ta dwodoAiridia avixvelbnkav oe Xapnho-
Tepa MooooTd. Emméov, Ta Airidia Tou Tetraselmis sp. xapaktnpiovrat ano my na-
pouaia EPA, to omnolo evtomileTal kupiwg oTo KAGOUA Twv dwapolirmudiny, Kat
apaydehaikol 0&£og To oroio Bpédnke eEioou kataveunuévo oe OAa Ta Arudlaka
KAAopata, eve Ta avwTépw Anapd o&€a amouatdlouv amo ta Amidia tou N. oculata.
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Occurrence of polyunsaturated fatty acids in new isolates and type strains of micro-
algae grown in laboratory and industrial scale bioreactors

Makri A.", Bellou S.', Birkou M.!, Papatrehas K.!, Dolapsakis N.P.2, Bokas D.3,
Papanikolaou S.* and Aggelis G.!

'Unit of Microbiology, Department of Biology, University of Patras,

2Section of Ecology & Systematics, Department of Biology, University of Athens,
SPLAGTON S.A., 11 Ag. Marinis, Agrinio,

“Laboratory of Food Microbiology and Biotechnology, Department of Food Science

and Technology, Agricultural University of Athens, 75 lera Odos

Numerous commercial applications of micro-algae are currently in progress, as their bio-
mass is used in food industry and in cosmetology. Additionally, micro-algae are cultivated
as a source of various highly valuable molecules, such as polyunsaturated fatty acids
(PUFAs). The aim of this study was to identify new strains of micro-algae isolated from
aquatic environments of Greece suitable for production of PUFAs, and to compare their
fatty acid composition to two type strains (named Tetraselmis sp. HCMR and Nan-
nochloropsis oculata CCAP849/1) which are used in aquaculture.

The strains were cultivated in laboratory and industrial scale bioreactors and their lipids
were extracted and quantified using Gas Chromatography. The highest percentage of lipids
(expressed as fatty acid methyl esters) produced by 16 new isolates was found in Proro-
centrum triestinum (3.69% w/w) while the lowest in Prymnesium parvum (0.47% wiw). Sev-
eral strains produced lipids rich in eicosapentaenoic (EPA) and docosahexaenoic (DHA)
acids. For instance, DHA was found in high percentages in lipids of Amphidinium sp.
(26.33% wiw), Prymnesium parvum (11.18% wiw), Prorocentrum minimum (20.87% wiw)
and Prorocentrum triestinum (21.97% wi/w), while lipids produced by Asterionella sp. (?)
contained EPA in high concentration (26.43% w/w). The total lipid content of the two type
strains amounted to 2.33 and 2.44% w/w, for Tetraselmis sp. and N. oculata, respectively.
These lipids contained higher amounts of neutral lipids and glycolipids plus sphingolipids,
than phospholipids. Also, lipids of Tetraselmis sp. were characterized by the presence of
EPA (that was located mainly in phospholipids), and octadecatetraenoic acid (that was
equally distributed among lipid fractions), while these fatty acids were completely absent
in N. oculata lipids.
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0 pohog TG MapaAAaKTIKOTNTAG HEHOVWHEVWY KUTTApWY Listeria monocytogenes
ka1 Salmonella Typhimurium otnv aoddAeia KoppEvwv cakatav

Maviog 2., KwvotavTividng N. kar Zkavdaung M.N.
Epyaothplo Mototikol EAEyxou Kat Yyiewng Tpodiuwy kat Motav, Mewmovikd Maverotniio
Abnvav, lepd 0d6g 75, 118 55, ABrva.

H Katavalwon Twv ETOWUWY KOPUEVWY galaTwv £xel aunbel dpapatika Ta TeAeu-
Taia xpoévia. QoTd00, Ta GUYKEKPILEVA TPOGIUA £XOUV OUVDEDE( e MOAamAES e&dp-
01§ TPOPIKAWY dNANTNpeLdcewy, e€attiag Tng Mapouaiag maboyovwy Baktnplwny, omwg
Salmonella, Escherichia coli 0157:H7 kau Listeria monocytogenes. H eruudAuvon g
TIPWTOYEVOUG MPAYWYNG e KOTPavmdn UnoAeilpata oTo xwpddt kat n dlepyasia
TOU TepaylopoU otn Blopnyavia BewpolvTal ol Kuplapxes altieg unoBabuiong ™G
aodAaAeldg Toug kal g emBinong/avEnong maboyovwy PIKpoopyaviopwy. Idlaitepa
HETG TOV TEHAXIOUO TOUG, TA MPOIOVTA AUTA amoTeAEoUV €va TMOAUMAOKO 0IKOGU-
0TNHa, To oToio anapTieTal and ¢uTIKOUG LoTOUG, UTIOOTOMATIOUS XWPOUG, EKXUAL-
ouaTa BPETTIKOV CUOTATIKOV, KA. SUVETIOC, 1) MIKPOBLaKn auEnon emmpedleTal anod
T0 HikporepiBarlov aTo oroio BpiokeTal kGBe KUTTAPO Kal 600 UIKPOTEPOS Elval 0
MIKpOBLaKOS TANBUOOGS TOO UeYaAUTEPN 1) MAPAANAKTIKOTNTA OTNV MmBiwan Kat
al&non Tou. Yi08eTNoapE pia «OTOXAOTIKN» TPOoEYYIon al&nong 2 naboyovwv Ji-
Kpoopyaviopav (Salmonella Typhimurium kat Listeira monocytogenes) o€ moAarma
delypara cahat@v papoulol kat Aaxavou, Ta ormoia evopBaipiomkav e 1-31 1000
KUTTapa ava 10 ypauudpta defypatog kat cuvinpnenkav oe Beppokpacieg 8-10°C.
Emum\éov, TIPOKELEVOU VA XaPaKTNPIooU e TO pOAO TNG evBOYEVOUQ XAwpidag ot
ouprneplpopd Twv mMaboyovwy, To (Blo Melpaa mpayuaTonomBNKE Kal oe arooTel-
pwHEVa ekxUAopaTa Twv Blwv Tpodiuwy, Le dyap (oTeped) f Xwpig dyap (uypd). To
HapoUAL anodeiyTnke OTL UMOOTNPICeL AUENON Kat TwV 2 MaBoyovwy, aveEapTHTwg
apxikoU minBuapol. To Adxavo dev unooThplEe TNV alEnaon g ZaApovEAAG ala
urooTnpi€e v at&non e AwTéptag. Qotoéco, alEnon g AloTéplag dev mapatn-
PHONKe 0TA AMOCTEIPWUEVA EKXUAIOMATA AQXAVOU UTIOVOMVTAG MBave eUEPYETIKO
pOAo ™G evdoyevolc xAwpidag oty av&non tou madoyovou. H av&non mg Zah-
HovéNag ntav optaki (1 log) otoug 8°C, ev Eemepvouoe Ta 3 log atoug 10°C, uro-
ypaupiZovtag tov Kpiolgo poANO NG oplakng dlagopds Twv 2 Babuwv oty
aodalela Twv mpoiovtwy. Eival agloonuelwto 6TL N alénon Tou uPnAol apxikol
TAnBuopol meplopioTnke 0Toug 2 log, EVR) TWV PEUOVWUEVWY KUTTAPWY KUMAVOTAV
and kaBohou £ng 3 AoyaptBuikoUg KUKAOUG. AuTo eixe WG AMOTEAEOUA OPLOPEVA
ané ta delypata mou epBoAidotnkav pe L. monocytogenes va uteppaivouv To Kpl-
ThHpto Twv 100 CFU/g kat dANa xL. 210 HapoUAL, 1 apousia g xAwpldag meptoploe
v ab&non twv maboyovwy, avtibeta and to Adyavo. Na agldraot exkTiunon me
ETUKIVOUVOTNTAG TWV KOUMEVWY CAAATMVY TIPENEL va AauBaveTat umoyn n mapahia-
KTIKOTNTA OTO SUVAMIKO AUENONG UEUOVWHEVMY UIKPOBIAKWY KUTTAPWY.
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Assessing the safety of ready-to-eat salads considering the individual cell variabil-
ity of Listeria monocytogenes and Salmonella Typhimurium

Manios S., Konstantinidis N. and Skandamis P.N.

Laboratory of Food Quality and Hygiene, Agricultural University of Athens,
lera Odos 75, 118 55, Athens

The production, sale and consumption of uncooked leafy vegetables, available as pre-cut
and ready-to-eat (RTE; minimally processed by washing, slicing or shredding and pack-
aging) salads, have undergone substantial increases world wide. Nonetheless, they have
been associated with frequent outbreaks, due to the presence of bacterial pathogens, such
as Salmonella, Listeria monocytogenes and Escherichia coli O157:H7. Cutting of leafy
greens results in a complicated microenvironment consisting of liquid, semi-liquid and solid
phase. Thus, the behaviour of individual cells is variable and so is the overall assessment
of the safety of these producs. We adopted a stochastic approach in the growth of L. mono-
cytogenes and Salmonella Typhimurium on shredded lettuce and cabbage. Both foods as
well as their sterile extract supplemented (solid) or not (liquid) with agar, were inoculated
with 1-3 cells or 1000 cells per 10 g of sample and stored at 8-10°C. Lettuce supported
abudnant growth of both pathogens, especially of L. monocytogenes. Cabbage did not
allow growth of Salmonella but did allowed growth of L. monocytogenes, whereas its ster-
iles extracts totally inhibited L. monocytogenes. The growth of Salmonella was marginal at
8°C and exceeded 3 log at 10°C. Notably, the observed increase for the high inoculum was
limited to 2 log, whereas that of single cells ranged from 0 to 3 log. This resulted in L. mono-
cytogenes exceeding the microbiological criterion of 100 CFU/g in some of the samples in
lettuce salad, the presence of endogenous flora was inhibitory for the pathogens, as op-
posed to the flora of cabbage. The results suggest that reliable risk assessment for RTE
salads requires consideration of the variability of very low populations.

I



W
|
B0 30 SYNEAPIO THE EMISTHMONIKHS ETAIPEIAS MIKROBIOKOSMOS NPAKTIKA

N2

Kataokeur kai avéAuon Tou gvdopopiakol dikTiou ouveEEMIENG TG KaYISIKNG
MpWTEIVNG 10V Tou yévoug Potyvirus

Mavouaémouhog I,
IvatitoUTo Mpootaciag dutav Matpdv, NEO & Apepikng, 260 04, Matpa

MoAupoPdIKEG BETELG OE METARANNOHEVEG TIEPIOXES O OTOIKIOMEVEG aAAnAoUYieq
MPWTEIV@Y (ZAM) TBavov va mepLEXouv MANPoGopieg OXETIKA e TN OUVEEENEN ajlL-
VOEEWV, APEXOVTAG XPNOLUA aTolKEl OXETIKA e TNV SO Kat TV eEEAEN TwV MPw-
Telvav. Ze auth TV epyacia e&etalovtal ol oUOYETIOEIG PETAEU TOAUMOPPIKDY
Beaewv o€ ZAM LWV TOU YEVOUQ Potyvirus [1€ GKOTO TNV KATAOKEUT TOU OXETIKOU €V-
dopoplakou dikTUou. H ToroAoyla Kat GANa XapaKTNELOTIKG TOU SiKTUOU dlepeu-
VOVTAL TIEPETAIPW XENOLLOTOLOVTAC VEEG TEXVIKES TIOU AVATTUXTNKAV TEAEUTAI OTO
nedio auto.

'OAeg oL MOAUMOPDIKEG TEPLOXES OTIG ZAM 64 €10WV TOU YEVOUG Potyvirus, avayvw-
piotnkav Kat ol Tubaveg ouoxeTioelq peTagl Toug eEeTaokray Katd elyn oe 6Aoug
TOUG duvatolg ouvduaopols e Tpeig akpiBeic dokiueg avekaptnoaiag, o mivakeg
ouvagelag. To 0.69% twv feuymv efxav OTATIOTIKA ONUAVTIKEG OUOXETIOELS
(p<0.001). O1 meploadTEPES BEDEIS ElaV CUOYETIOEIG e ia 1) MEPIOTOTEPES ANAES
Beaelg oxnuatiCovtag £va pn Tuxalomoinpévo dikTuo aAnAeEaptioewy oo omoio
€Vag UIKPOG aplBpog KOPBwY (BEcewv) ouoowpelel To PeyaAlTepo MO0 TwV ou-
oxetioewv. Mepetaipw avaluon £dei€e OTL UepIkol amd Toug o ‘ouvdedepévous’
KOuBoug aTo dikTuo elval elte BETEIS TIoU £XOUV avayvwploBel MpwTUTEPA WG AEl-
TOUPYIKEG, it BEoeIC Tou BpiokovTal dimha oe AA\eg AelToupyikES BETELC.
Avahuon e gEoplolwon yia TwV UTIOAOYIOHO TNG TAPAPETPOU 1T (TIBAvVOTNTA ETUTU-
xlag) ™G SlWVUHIKAG KATAVOUNG TIBAVOTNTWY OXETIKA |E TNV CUMITWOT Tuxaia ert-
AeYUEVWY BECEWV PE YVOOTEG AEITOUPYIKEG 1) TNV €UPeON TuXAiQ EMAEYUEVWY
Béocwv dima oe YVwOTEG AEITOUPYIKES, UTEDEIEE OTL I TTapaTnEnOEioa CUCXETION
AEITOUPYIKOTNTAG-'OUVDEOIUOTNTAG dev Uropel va anodobel ovo oy TUxN, uro-
VOMVTAG KAmola BLoAOYIKT 1BIOTNTA.

MepeTaipw avaAuon yia ToV eVTOTIOLO TIUKVOTEPWY TEPLOXDV GUVIEOIUOTNTAS OTO
diKTuO amekAAUYE TEGOEPIG KOLVOTNTEG TPOODIOPIOUEVES aMb TPEIS 3-k KAIKES Kal
Hia kolvOTNTA TPOOBLOPLoHEVN amd Hia 6-K KAIKa 0T XaunAoTepn Kat ugnAotepn
avahuan, avtioTotya. Meplkég amod TIg BE0elg (e iBla AstToupyikOTnTa BPédnKay
oV (Bla KovoOTNTA UTIBEIKVUOVTAG £vav MAPOLOLO AEITOUPYLKO POAO Yia TA UTIO-
\otma PéEAN NG Koo TNTA.

H epyaoia auth emekTteivel TNV PEAETN TV BLOAOYIKOV SIKTUWY aMd TO SLALOPLAKO
0TO £VOOOPIAKG EMNEdO, MAPEXEL Eva XPNOLUO EPYANE(D Yia TNV KATAOKEUT Kal
avaAuan evOoloplaK®V SIKTUWY, Kal BETEL TIG BACELS yla TV epapioyn mavioyu-
PWV TEXVIKOV AVAAUONG 0€ eVOOTPWTEIVIKA SIKTUA Yid TV MAPOXT TANPOGOPLOV
XPNOWWY 0TV Katavonaon tng dopng Kat e eEENENS TWV MPWTEIVADV.
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Construction and analysis of the intramolecular coevolution network of the potyvirus
coat protein

Manoussopoulos I.N.
Plant Protection Institute of Patras, Lab. Of Virology, NEO & Amerikis, 26004, Patras, Greece.

Polymorphic amino acid sites in the variable regions of protein alignments may contain in-
formation about amino acid coevolution, with potential implications for protein structure and
function. Here, association between polymorphic sites is examined in the whole-length
alignment of the truncated coat protein of Pofyvirus (plant virus) species by a novel statis-
tical approach for investigating coevolution between such sites and for constructing the rel-
evant intramolecular network. This network is further studied and analyzed using recently
developed network analysis techniques.

All polymorphic positions in the aligned coat protein sequences of 64 potyvirus species
were identified and the potential associations between variable positions were examined
in pair-wise contingency tables by three permutation (exact) tests of independence. About
0.69% of the pairs had highly significant associations (p<0.001). Most positions were as-
sociated with one or more other sites, resulting in a non-random network in which a hand-
ful of nodes dominated most associations. Further analysis indicated that some of the highly
connected sites have been previously identified as functional and that others were located
near known functional positions. Simulation analysis for calculating the mparameter of the
binomial distribution of occurrence of randomly selected positions near, or at the same
place with functional ones, suggested that this coincidence cannot be attributed to chance
alone, implying a possible correlation between connectivity and functionality. An analysis
for unveiling densely connected patterns in the network revealed four communities defined
by 3k-cliques and one community defined by 6k-cliques at the lowest and highest resolu-
tion, respectively. Some of the functional positions with similar biological actions were clus-
tered into the same community, implying a possible biological role for at least some of the
positions of unknown function within a community.

This work extends the study of biological networks from the inter- to intramolecular level,
provides a useful tool for constructing and analyzing intramolecular networks, and sets the
basis for the application of powerful graph techniques at the intra-protein level for getting
useful information about protein function and evolution.
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MovTtehotoinon Thg katelBuvaong kai Tou poug HETAROAWY 0TV OEUTNTA KaI TRV
gvepyoTNTa UBATOG EVTOG KaI EKTOC TNG Heoemdveiag avEnong Tou maboydvou
Listeria monocytogenes 6Tnv npocappooTIKOTNTA Kal HETENEITA aUgnon autol

MnéAeon X.-E., Le Marc Y., Fouvadakn A.Z., Apoaivog E.X., Baranyi J.
kai Zkavdaung M.N.

Epyaotnpto MotoTikoU EAEyxou Kal Yylewng Tpodipwy kat MoTadv,

Mewrovikd Maveruathpio ABnvav, lepd 0d6¢ 75, 118 55, ABrva

Katd v enefepyaoia, HETadopa Kal MAPAcKEUN TWV TPODIUWY, SlapOPETIKA Ot-
vapla dlaoTaupoUpevng emuoAuvang, duvatat va AaBouv Xwpad. AuTO £XEL WC aro-
TENEOHA oL pIKpoopyaviouol va ektiBevtal o HeTaBaropeves MEPIBANAOVTIKEG
ouvenkeg. Ot ouvBNKeG Kal To MePIBANAOV aro OTIOU POEPXETAL KAl KATAAAYEL O Hi-
KPOOPYQaVIOUOG, emmpedlouv Tn dldpKela TNS GAoNG MPooapuoyng, Kat To pudbuo
avarrugng Tou. IKomog Tne mapoloag epyaciag nrav 1 diepelivnon Tou emmeéov
€pYOU TIOU amatte({Tal yla Tnv mpooapuoyn Kat Evap&n avénong Tou maboyovou Lis-
teria monocytogenes, wg amoTEAEOA TwV aAAay@v 0To nepiBAANov Tou. KUTtapa Tou
naboyovou petapEpovtav armod nepiBarlov xapnAng oe meptBariov uPnAotepng
0E0TNTag Kat ahatoTNTAC KAt To avTioTPodo, KOVTA 0Ta OpLa AVATTTUENG TOU HIKpO-
opyaviopou, oe otabepn Beppokpaata (10°C). MpayuatormomBnkav 36 aAlayég oe
TSBYE € pH: 7.2-5.1 (o€ a,, 0.995) kat 16 aA\ayég oe TSBYE e ahatomta: 0.5-10.5
% (o€ pH 7.2). Erum\éov mpaypatorotnénkav aAayég anoé nepiBaAhov rou dev uro-
ompilel avarrugn Tou maboyovou (pH 4.7, 12.5% aAdTt) og OAEG TIC MAPANAV® OUV-
Ankeg avarmugng, v 11, 5" kat 10" nuépa ouvtnpnong otoug 10°C. H enidpaon Twv
nePIBAANOVTIKOV aAAay®V TElypadnke HadBnuaTIKA HEOW TNG e€APTNONG TNC Mapa-
HETPOU ho, MoU EKMPOCWTEL TO «amaITOUNEVO EPYO TIOU MPEMEL va TapayBel yia Ty
£vap&n ekBeTIKAG alEnong», we Mpog TV TA&n peyéouc e aAlayng Kat v av-
TI€00TNTA TOU VEOU TEPIBANOVTOG. Mlal HETAPOPA TOU HIKPOOPYAVIGHOU amod ana-
YOPEUTIKEG Yla alEnon ouvBnKeS 0 OUVBNKEG TIOU EMITPEMOUV TV aUEnon Tou
UikpoBiou, N dAaoM MPOCAPHOYNS TOU £MmMpEealovTav arno To XPOVIKO dlAoTNua ma-
PAOVNG TOU HIKPOOPYAVIOUOU 08 GUVONKEC Tou dev umoaTnpilouv TV alEnon Tou.
O1 mpoBAEYELC TANBUGHLAKNG TUKVOTNTEG TOU L. monocytogenes amod MovTEAA ToU
dev eAaupavav unoyn to TeAeuTaio Gatvopevo, eddavifovtav onuavTtika ugnAote-
PEC AMO TNV TMPAYAUTIKA T 0TO YAAA. TUVETIWG TO MAPOV HOVTEAD aModeiXTnKE
(Kavo va meptypayel TIG emOPATELS TWV AAAAYWV OTIC OEIVES KAl WOHWTIKES OUVON-
Keg meptBarhovtog atnv augnon Tou maboyovou, ite ol ev Aoyw alhayEg yivovTal
HETAEY ouveNK®V Tou utooTnpilouv v av&non 1 oxL.
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Modelling the effect of abrupt acid and osmotic shifts within the growth region and
across the growth boundaries on the adaptation and growth of Listeria monocyto-
genes

Belessi C.-l., Le Marc Y., Gounadaki A.S., Drosinos E.H., Baranyi J.
and Skandamis P.N.

Laboratory of Food Quality and Hygiene, Agricultural University of Athens,
lera Odos 75, 118 55, Athens

This study aims to model the effects of acid and osmotic shifts on the intermediate lag time
of Listeria monocytogenes at 10°C in a growth medium. The data derived as follows: A L.
monocytogenes cheese isolate was inoculated in tryptic soy broth supplemented with 0.6%
yeast extract (TSBYE): (i) at six pH levels (5.1 to 7.2; aw 0.995), or four aw levels (0.995
t0 0.93; pH 7.2) and grown to early-stationary phase, or; (i) habituated in TSBYE at pH 4.9
or a, 0.90 (12.5% NaCl) for 1, 5 and 10 days. L. monocytogenes was then shifted (102
CFU/ml) to each of the aforementioned growth permitting pH and aw levels and incubated
at 10°C. Reducing aw or pH at different levels in the range of 0.995t0 0.93 and 7.2t0 5.1,
respectively, decreased the maximum specific growth rate of L. monocytogenes. The lag
time of the organism increased with all osmotic downshifts, as well as by the reduction of
pH to 5.1. Conversely, any type of shift within pH 5.5-7.2 did not markedly affect the lag
times of L. monocytogenes. The predictive ability of the model was assessed on new data
in milk. The effects of shifts were modelled through the dependence of the parameter h,
(“work to be done” prior to growth) induced on the magnitude of the shift and/or the strin-
gency of the new environmental conditions. For shifts across the boundary, the lag time was
found to be affected by the length of time for which the microorganisms were kept at non-
growth-supporting conditions. The predicted concentrations of L. monocytogenes in milk
were overestimated when the effects of this shift were not taken into account. The model
proved to be suitable to describe the effects of osmotic and acid shifts observed both within
the growth domain and across the growth boundaries of L. monocytogenes.
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Katavopr Twv Aimapwv oE£wv ota Amidia smASYPHEVWV OTEAEXWV ZUYOHUKATWY KaA-
Migpyolpevav os yAukepoAn

MnéAhou 3., MouoToyiavvn A. kai AyyeAqg I,

Epyaotnplo MikpoploAoyiag, Topéag MeveTikng, Biohoyiag Kuttdpou kat AvarTugng
Tunua BloAoyiag, Maverwompio Matpav, Natpa, 265 04-GR

Ot ehaloyovol ZUyopUKNTEG EXOUV TNV (KAVOTNTA VA CUGCWPEUOUY ONUAVTIKES TO-
00T 1eG Mmdiwv, mMousiwy oe moAuakopeata Amapd o&€a (PUFAs) petaBoAilovtag
YAUKEPOAN. 10 HUKNALO OAWV TWV OTEAEXWV TOU UEAETNBNKAV OUCOWPEUTNKE He-
yahUTepn moooTa oudétepwv Arudiwv (NL) aro 61t yAukoAimdiwy, optyyoArudiwy
kal pwopoArudinv (P). H BloolvBeon twv P atoug Mortierella ramanniana, Mucor sp.
kat Cunninghamella echinulata mpayuatorol6nke eva n dladikacia cucompeuong
Twv NL Atav o€ eEENIEN. H ouykévTpwan Twv PUFAs LelwBnke oe 0Aa ta Arudlaka
kAaopata Tou M. ramanniana Kata tn dldpketa e avénong. Avtifeta, oy mepi-
mwon tou C. echinulata 1000 1 GUYKEVTPWON TOU AlveAdikoU 600 Kal TOU Y- AlvOAe-
vikoU 0&¢og (GLA) au&nbnke pe To Xpovo oe OAa Ta kKAAoPaAta, Kal Kupiwg oto
kAaopa tTwv P. Ta Amidia Tou Mucor sp. fitav mouata o€ elaiko 0&0 kat GLA, eva Ta
P tou Thamnidium elegans mapOAo nou ftav mouata o€ Alvelaiko 00, auTo dev e-
Tatpdmmke onuavTikd oe GLA.

Aedopévou 01N KUpla Aettoupyia Twv PUFAs aToug ZUuyouUKNnTEG OXETICETAL e TN
OUMUETOXT| TOUG OTIC MUKNALOKES PepBpaves Ba propoloape va UnoBEooule 0TI
BloolvBeon auTtwV TwWV AMapwv ofewv oxeTiCeTal Aueoa e TV HUKNAakn av&nan.
Q0T600 aUTO LOXUEL UOVO YA OPLOUEVES TIEPITIOOEIG ZUMOMUKATWY OTWE AUTA TOU
M. ramanniana. Avtifeta, umo T (Bleg MElpAPATIKEG OUVONKeG, N BloolvBeon Twv
PUFAs otnv nepirmwon tou C. echinulata ouvexiCetal akopn Kat HeTd TV 0AOKAN-
pwon tng augnong, urodelkviovTag 0TI 0€ AUTO TO £(d0g 1 Bloolveean dev OXeTI-
{etal Aueoa e TV MpwToyevn augnan.
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Distribution of fatty acids in lipids synthesized by Zygomycetes grown on glycerol

Bellou S., Moustogianni A. and Aggelis G.
Unit of Microbiology, Division of Genetics, Cell and Development Biology,Department of Biology,
University of Patras, Patras 265 04-GR, Greece

Oleaginous Zygomycetes have the ability to accumulate large amounts of lipids rich in
polyunsaturated fatty acids (PUFAs) that are of pharmaceutical and nutritional interest. In
allinvestigated strains fungal mycelia contained higher amounts of neutral lipids (NL) than
glycolipids plus sphingolipids (G+S) and phospholipids (P), while biosynthesis of P in
Mortierella ramanniana, Mucor sp. and Cunninghamella echinulata occurred though NL
accumulation process was in progress. PUFA concentration gradually decreased in all lipid
fractions of M. ramanniana during growth. In contrast, in C. echinulata concentration of
both linoleic acid and y-linolenic acid (GLA) strongly increased with time in all lipids, es-
pecially in P. Lipids of Mucor sp. were enriched in both oleic acid and GLA, while P of Tham-
nidium elegans were enriched in linoleic acid, but this fatty acid was not efficiently converted
to GLA.

Taking for granted that the main function of PUFAs in Zygomycetes is associated to their
participation in mycelial membranes we could suppose that biosynthesis of these fatty acids
is strongly associated to mycelial growth. However, this is accurate only for some Zy-
gomycetes, such as M. ramanniana. On the contrary, under the experimental conditions
used in this work, PUFAs biosynthesis in C. echinulata persists after growth cessation,
suggesting that in this species biosynthesis is not a strictly growth-associated process.
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KivnTikég ad&nong kar peAétn himdiwv Tou pikpopUkoug Nannochloropsis oculata
Kai Tou Tpoxolwou Brachionus plicatilis

Mripkou M."2, Mmokag A.2 kai Ayyehig I'.!

Epyaothplo MikpoBlohoyiag, Topéag MeveTikng, Blohoyiag Kuttdpou kat Avarruéng,
Tunua BloAoyiag, Maverwotpio Matpav, Natpa, 265 04-GR

%Plagton S.A., piBa 17, Aypivio 301 00-GR

Ta pikpodUKN KaANiepyoUvTal oe eUMOpPIKN KAIMAKA WG Tmyr TOAUAKOPEOTWY Ara-
PV 0EEwV, B-KapoTeviou K.d. mpoiovTwy uPnAng mpooTiBepevng agiag. AmoteAouv
emong onuavTika mpoOobeTa 1) AroKAEIOTIKN TMYN TPOPNHS MOAWV UdPORIWY {HWV
(tpoxolwwv) Ta omoia aTn GUVEXELD XPNOlomololvTalL oTn SlaTpodn TwV XBUwV.
2V mapoloa HeAETN Tpayuatorolnénke kahAiépyeta Tou Nannochloropsis oculata oe
BloavTidpaotipeg Blopnxavikng kAlakag (300 I) o€ ouvBNKeS auTOTPODIKNG AUEN-
ong (anouaia opyavikng myng avepaka). Ot LEYIOTES TIUEG TIUKVOTNTAS KUTTAPWY
(=1,45x108 kUTTapa/ml) Kat ouyKEVTPWONG Blopalag (=220 mg/L) emtetyOnkav peTd
ané 70 h kaAiEpyetag. Ta Amidia Tou pkpodUKoug amoteholvTav arnd 50 % oudé-
Tepa Amidla, 35 % GpwodoAridia Kat 15 % odtyyoAridia+yAukoAuridia mou meplei-
XV TAALTIKO (24,9 %), MaAULTOAE(KO (14,9 %), 0TeaTiko (6,3 %), eAAiKO (28,4 %),
Avehaiko (12,3 %) kat a- AlvoAeviko o&U (22,8 %), ev dev avixve(TnKav elKootmev-
Tavoik6 o€l (EPA) kat elkoolduoeEavoikd o&U (DHA).

Tpoxolwa Tou eidoug Brachionus plicatilis diatpedopeva pe kiTTapa Tou N. oculata
napnyayav Aridia aroteAoUpeva and MAAUTIKO (12,9 %), MaApiTeAaiko (20,2 %), ote-
aTko (7,6 %), eAaiko (26,2 %), AiveAaiko (15,7 %) kat a-AvoAevikd o€l (7,8 %). ‘Otav
XpNolgorowonke otn dlatpodn Toug Uun aptoroliag Ta Anidid Toug nepleiyav maA-
HITIKO (12,1 %), MOAUTENATKO (24,3 %), OTEATIKO (8,2 %), eAaikod (30,3 %), AveAaikod
(14,5 %) Kal a-AVOAEVIKO (4,5 %). MeTA TV MApApov Toug o€ EUMAOUTIOTIKO MEGO
Tou Teplelxe moAuakOpeoTa Anapd o&éa Ta Amidla Toug meplelxav MaAUTIKO (17,9
%), TAAULTEAATKO (6,7 %), OTEATIKO (4,1 %), eAaiko (17,4 %), Avehaiko o&U (15,1 %),
a-AlVOAeVIKO (3,6 %), EPA (3,8 %) kat DHA (20,0 %).
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Kinetics of growth and lipid composition of microalgae Nannochloropsis oculata
and rotifers Brachionus plicatilis

Birkou M.'?, Bokas D.? and Aggelis G.!

1Unit of Microbiology, Division of Genetics, Cell and Development Biology,
Department of Biology; University of Patras 265 04-GR

*Plagton S.A., Griva 17, Agrinio 301 00-GR

Microalgae are nowadays commercially cultivated as a source of polyunsaturated fatty
acids, beta-carotene and other high-added value products. They are also an important feed
and feed additive for many aquatic animals (i.e. rotifers) which, in turn, are used as live food
in larvae feed.

In this study Nannochloropsis oculata was cultivated in industrial scale bioreactors (300 I)
under autotrophic culture conditions (in the absence of organic matter). The maximum cell
density (=1.45x108 cells/ml) and biomass (=220 mg/ L) values achieved after 70 h cultiva-
tion. Microalgae’s lipids consisted of 50 % neutral lipids, 35 % phospholipids and 15 % gly-
colipids plus sphingolipids, containing palmitic (24,9 %), palmitoleic (14,9 %), stearic (6,3
%), oleic (28,4 %), linoleic (12,3 %), a- linolenic acid (22,8 %), while eicosapentaenoic and
(EPA) and docosahexaenoic acids (DHA) were not detected.

Rotifers, Brachionus plicatilis fed with N. oculata cells produced lipids consisted of palmitic
(12,9 %), palmitoleic (20,2 %), stearic (7,6 %), oleic (26.2 %), linoleic (15,7 %) and a-
linolenic acid (7,9 %). Using baker's yeast as feed, lipids of rotifers consisted of palmitic
(12,1 %), palmitoleic (24,3 %), stearic (8,2 %), oleic (30,3 %), linoleic (14,5 %) and a-
linolenic acid (4,5 %). When rotifers remained in an enrichment medium containing polyun-
saturated fatty acids their lipids consisted of palmitic (17,9 %), palmitoleic (6,7 %), stearic
(4,1 %), oleic (17,4 %), linoleic (17,4 %), a- linolenic acid (3,6 %), EPA (3,8 %) and DHA
(20,0 %).
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Enidpaon Tng mapouciag popiwv-onpaTwY MKoIVWVIag HIKpoPIakAG mpoéAeuong
oTnV avanTuén ahAoioyovwv HIKPOOPYavVIoH®V

MnAdva B.A.'2, kika .1, Mavayou E.Z.! kar Nuyag I".-l.E.!

'Epy. MikpoBlohoyiag & Biotexvohoyiag Tpooipwy, Tupua Emothung & Texvoloyiag
Tpodipwy, Mewrnoviko Maveruothpio ABnvavy, lepd 086g 75, ABrva 11855,

2Applied Mycology Group, Cranfield Health, Cranfield University, Bedford MK43 0AL, UK

TNV mapouod HEAETN, EAEYXONKE N eMISPAON TWV HOPIWV-ONUATWV ETUKOVWVIAG
(autemaywyeig TUmou 1/AI-1 kal 2/Al-2) pikpoBLakng mpoéAeuang otnv augnon Twv
alotoyovwv Baktnplwv Pseudomonas fluorescens 395 kal Serratia liquefaciens VK75.
lMa v napaAapr Twv HoPinV-onUATWY EmKoVwviag xenotuomomenkav ta Baktn-
plaka otehéxn Hafnia alvei 718 kat Salmonella enterica subsp. enterica serovar Ty-
phimurium 4/74, Ta omoia napayouv ta popta Al-1 kat Al-2, avtiotoixa. Qg apvntikol
HAPTUPEC avadopdg xpnolporomenkay ekUAoHaTa anod evepyd avarmuooouevn
KaAAEPYELT TOU TpoTOTOMKEVOU OTEAEXOUG Hafhia alvei 718 hall, To oroio dev ma-
payel Lopla Al-1, ev To urepkeipevo e kaAiEpyelag Tou ateAéxoug Salmonella
Typhimurium anootelp@Bnke (121°C yia 15 Aerrd) £Tol wote va adpavoroinBoly ta
popta Al-2. H mapouaia Kat 1 anouaia Twv Hopiwv-onudtey mKovemviag ota urnep-
Kelpeva emBepalwbnke e ™ xpHon Twv oteexwv avadopds Agrobacterium tume-
faciens A136, To omoio avixveuel Ta popta Al-1, kat Vibrio harveyi BAA-1117, To oroio
avixvelel Ta dopta Al-2, ev o Mpoadloplouog Tou HeTaBOoAKoU MPodIA Twv oTel-
PWV UMEPKEILEVOV TIPOTDIOPIOTNKE e TNV HEBODO TNC UYPNS XpwuaToypadiag un-
Mg anodooewg (HPLC). H napoucia popiwv-onudTwv emKovamviag emmpéace pe
S1ahopPETIKO TPOTO TIC KIVNTIKEG TAPAHETPOUS TWV UMO £EETAON OTEAEXWV, EIBIKO-
Tepa T SldpKela TS dAaong mpooappoyng (A) Kabwg kat To PEYLOTO E1BIKO PUBO al-
ENONG (Mmax)- ZUYKEKPLUEVA, 1 TIapouaia poplwv Al-1 cuvéBale otnv al&non T600
e dldpKelag ™G paong MPooapUoyne, 600 Kal Tou pubuol au&nong Tou oTeAE-
Xoug Ps. fluorescens, eva To 0TEAEXOG S. liquefaciens ETMPEAOTNKE LEPIKOG OE OUY-
KPION He TOV apvnTiKO WApTupa avadopdc. TéAog, N mapoudia XaunAng
OUYKEVTPWONC poplwv Al-2 Helnae Tn SlapKela ™G GpAoNg Mpooapuoyng aAla Kat
ToV pUBUO alEnong Twv 300 aAoloyOvwY OTEAEX®V, EVK 1) TIApoUaia UYNANC OUY-
KEVTPWONG TWV aVTIOTOLXWV Hopiwv dlatnpenoe 0Tabepd ToV KUTTAPIKO TANBUGUO
Touc. Ta armoteAéopuata autd urodnAwvouv TNy TBavi| CUHHETOXN TWV HOopPIwV-on-
HATWV eTKovwviag otnv pUBKLON ™G UIKPORIAKAS OlkoAoyiag.

H epyaoia xpnuatodotnke and To kotvoTikd €pyo ProSafeBeef (www.prosafebeef.eu).
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Effect of microbial quorum sensing signal molecules on the growth of spoilage bac-
teria

Blana V.A."?, Gkika P.!, Panagou E.Z." and Nychas G.-J.E.!

'Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science
and Technology, Agricultural University of Athens, lera Odos 75, Athens 11855, Greece.
2Applied Mycology Group, Cranfield Health, Cranfield University, Bedford MK43 0AL, UK

The aim of the present study was to evaluate the effect of microbial quorum sensing sig-
naling molecules (autoinducers 1/Al-1 and 2/Al-2) on the growth kinetic parameters of the
spoilage bacteria Pseudomonas fluorescens 395 and Serratia liquefaciens VK75. For the
production of the signaling molecules the bacterial strains Hafnia alvei718 and Salmonella
enterica subsp. enterica serovar Typhimurium 4/74 were used, that are capable of pro-
ducing Al-1 and Al-2 molecules, respectively. Cell-free extracts from the Al-1 lacking mu-
tant H. alvei 718 hall and heat inactivated culture extract from Al-2 producer Salmonella
Typhimurium served as negative controls. The presence of signaling molecules in culture
extracts was confirmed using the biosensor strains Agrobacterium tumefaciens A136 and
Vibrio harveyi BAA-1117, which detect Al-1 and Al-2 molecules, respectively. The meta-
bolic profile of the culture extracts containing these signal molecules was determined using
High Performance Liquid Chromatography (HPLC). The addition of microbial signaling mol-
ecules (Al-1 and Al-2) affected differently the estimated growth kinetic parameters (i.e., lag
phase and maximum specific growth rate) of the spoilage bacteria, P. fluorescens and S.
liquefaciens. More specifically, the presence of Al-1 resulted in both growth rate and lag
phase duration increase of P. fluorescens, whereas S. liquefaciens was partly influenced
(only the duration of lag phase), compared to the negative control. On the other hand, the
addition of low concentration of Al-2 resulted in growth rate and lag-phase reduction in both
spoilage bacteria, while no significant growth was observed using higher concentration of
Al-2, compared to the negative control. These data indicate the involvement of signaling
molecules in modulating the bacterial ecology.

Acknowledgement: This study was funded by ProSafeBeef integrated project
(www.prosafebeef.eu) within the 6th Framework Programme of the EU.
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Aviyveuon Kai popiakog XapakTnpIopog Tou vdooupPiwTikou Baktnpiou Wolbachia
oc GuOIKoUG Kal EpyacTnpiakous mAnBuapoug Tou yévoug Glossina (plyeg TosToE)

NTtouvrtoupng B.!, Toidpng I".!, Brelsfoard C.2, Wamwiri F.3, NtaAanépag Z.1,
Adly A.-A.%, Serap A.2 ka1 MmoupTZng K.!

Tunua Awaxeiptong MepiBarlovtog Kat duatkdv Mopwy, Maverotpio lwavvivwy,
Tedépn 2, 30100 Aypivio, ENNASa,

2Yale School of Public Health, Epidemiology and Public Health, New Haven, Connecticut, USA,
3Kenya Agricultural Research Institute, Trypanosomiasis Research Centre,

P.O. Box 362-00902, Kikuyu, Kenya,

“Insect Pest Control Laboratory, Joint FAO/IAEA Programme of Nuclear Techniques in Food
and Agriculture, Vienna, Austria

H Wolbachia eival €éva umoxpewTIKA evOOKUTTAPLO KAl MNTPLKA KANPOVOUOULEVO OU-
Bl TIKG BAKTNPLO TOU AMAVTA 0Ta apBpOModa Kal TOUG VNHATMAELG Kal QVNKEL TNV
a-uroopada twv MpwteoBaktnpiwv. H eupeia 51ad00N TOU 0TA £VTOWA KAl 1) IKAVO-
TNTA TOU Va EMAYEL AVATIAPAYWYIKEG AVOUANIES OTIWE KUTTAPOMAAOHATIKY aoupBa-
10TNTQ, NapBevoyévean, BnAukormoinon Kat BavaTwon ApoEVIKOV ATOU®WY, EXEL
MPOOEAKUOEL TO EPEUVNTIKO EVBIAGEPOV AdEVOC Yla TO POAOU TIOU EXEL OTN BloAo-
yia, Tnv oikoAoyia Kat T EENIEN TWV EVTOHWY KAl APETEPOU YA TNV aEloTioinon Tou
o€ papHOYEC BLOAOYIKNC KATATIOAEUNONG TBAABOV OPYAVIOHMV.

To yévog GlossinamepihapBavel eidn T0€TOE Mou elval popeig TG Tpunavoowpiaong
otV AdpIki, 1 oroia ipokahel TNV acbévela Tou UMvou oTov AvBpwrio Kal TV av-
TtloToln ota {wa, yvwoTn wg nagana. Evdexouevn xpnon tou Bakmpiou Wolbachia
o€ HeBOBOUG BIOAOYIKNG KATATIOAEUNONC ™G HUYAG TOETOE MPoUMoBETEL TNV avi-
XVEUON Kalt ToV AP YEVETIKO XAPAKTNPLOUO TWV OTEAEXMV TOU. TNV NMapouad £p-
yaola emyelpnoape v avixveuon tou Bakmplou Wolbachia oe dpuacikolg kat
€pyaoctnplakols mnBuopolq €ldwV TOETOE. ZUVOAIKG ueAeThoape 9 epya-
o0mptakoUg TAnBuopoug kabwg kat 3703 delyuata GuOIK@V TANBUGHAV TPOEPXO-
peva aro 11 xwpeg ™S AdPIKNG ard evvéa SladpopeTIKA €idn Tou Yévoug Glossina.
H YeVETIKI TAQUTOTOINON TWV BAKTNEIAKMY OTEAEXWV TOU avIXVeUTnKav Baciotke
oV ahnhouyion tou 168 rRNA yovidiou, Tou yovidiou wsp Kal 0To aUoTna MoA-
Aarhav yeveTikov Tomwv (MLST — multi locus sequence typing) ou amoTeAeital and
NEVTE ouvTnpnuéva yovidla (gatB, coxA, hepA, fopA kal ftsZ). To GUUBLWTIKG BAKTH-
pto Wolbachia aviyvetnke ato 30% Twv detyldtwy, Kupiwg ota eidn Glossina mor-
sitans morsitans, Glossina morsitans centralis kat Glossina austeni. Ta atehéxn Wolbachia
TauTomomBnkav yeveTika pe To olotnua MLST o€ TOUAAXIOTOV EMTA AVTINPOOW-
MEUTIKG delypaTa GUOIKMY Kal EpYACTNPLaK®V TANBUOU®Y TNG HUYaC TOETOE.
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Identification and molecular characterization of the endosymbiotic bacterium Wol-
bachia in natural and lab populations of Glossina flies (tse-tse)

Doudoumis V.!, Tsiamis G.', Brelsfoard C.2, Wamwiri F.3, Dalaperas S.!, Adly A.-A.",
Serap A.5 and Bourtzis K.

'"Department of Environmental and Natural Resources Management, University of loannina,

2 Seferi Street, 30100 Agrinio, Greece,

2Yale School of Public Health, Epidemiology and Public Health, New Haven, Connecticut, USA,
3Kenya Agricultural Research Institute, Trypanosomiasis Research Centre,

P.O. Box 362-00902, Kikuyu, Kenya,

“Insect Pest Control Laboratory, Joint FAO/IAEA Programme of Nuclear Techniques in Food

and Agriculture, Vienna, Austriauoi.gr

Wolbachia is a genus of endosymbiotic a-Proteobacteria infecting a wide range of arthro-
pods and filarial nematodes. The ability of the bacterium to cause numerous reproductive
abnormalities like cytoplasmic incompatibility, parthenogenesis, feminization, and male
killing has attracted research interest regarding its role in biology, ecology and the evolu-
tionary processes of insects and its use in the biological control of harmful pests.

Glossina is the major vector of African trypanosomiasis the causative agent of the sleep-
ing sickness in humans and the corresponding sickness in animals, known as nagana. Po-
tential use of the bacterium in biological control programs for the population suppression
of the tsetse flies requires the detection and genotyping of the respective Wolbachia strains.
In this study 9 lab and 3703 samples from natural populations originating from 9 different
species of Glossina and 11 countries from Africa have been examined. The genotyping of
the Wolbachia strains was based on the 16S rRNA gene, the wsp gene and the MLST
(Multi Locus Sequence Typing) system of five conserved genes (gatB, coxA, hcpA, fopA
and ftsZ). Wolbachia was identified in 30% of all samples tested and it was highly preva-
lent in Glossina morsitans morsitans, Glossina morsitans centralis and Glossina austeni.
Wolbachia strains from seven representative samples from natural and lab population were
further characterized by MLST.
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Biotexvoloyikq mapaywyn shaiou and yAuko odpyo pe Th Xpfon Tou sAaioydvou
poknta Mortierella isabellina ATHUM 2935

Oikovopou X.N.!, AyyeAng I'.2, MadAou 2.4 ka1 Bayevag A.B.!

Tuhua Aaxeipong NMepipdilovTog & duaikav Mopwv, Mavemotpio Autikig EANAASAG,
Aypivio, Zepépn 2, 30100,

2Tunpa Biohoyiag, Naveruothuto Matpav, Mavermotnpiounon 26500 Natpa,

34 TpAua Xnukav Mnxavikav, Navemotpio Matpdv, NMaveruatnuioUmoAn 26500 Natpa &
EpeuvnTiko IvoTiTouTto Xnpikig Mnxavikig kat Xnuikav Alepyactdv YYnAng Oepuokpaciag
(ITE/EIXHMY®), 056 Stadiou, Matav, T.0. 1414, 26504 Mdtpa

Aldpopa €(dn HIKPOOPYAVIOHOVY XENOILOTOI0UVTAL EUPEWS TA TEAEUTAI XPOVLa Yia
TNV mapaywyn pikpoplakol ehaiou mouaiou oe moAuakopeata Anapd oféa. O -
Kpoopyaviopol autol kahoUvTal eAatoyovol kabwg epdavifouv mv kavotnTa va
OUOoWPEUOUV TEPLOTOTEPO amd 25% Almidia (€Aato) otn HikpopBlakn Toug pala. Ot
£A\aloyovol pikpoopyaviouol anoteAolV {ia EAKUCTIKT 15£a yia TNV mapaywyrn Blov-
™eA, Kuplwg yia duvatotnTa aglomoinong apKETMY MAPATPOIOVTWY TG Blounya-
viag TPOGIH®V Kat aypoTORIOUNXAVIK®OV TAPATIPOIOVT®V.

2T10X0¢ ™G napoloag epyaciag ntav n mapaywyn elaiou and ekxUAIoPa YAUKoU
00pYOU XpnoluonolwvTag Tov eAaloyovo piknta Mortierella isabellina ATHUM 2935.

O OUYKEKPIUEVOG MUKNTAG £XEL XpNOlUomnonBel yla TV rmapaywyn Hikpoplakol
ehaiou o€ motkila umooTpWHATA Kal epdavilel TV IkavOTNTA va cUGoWPEUEL UYNAG
nood ehaiou 0TV KUTTAPLKH Tou Mala. To YAUKG 00pYO (EVEPYELAKO HUTO) ETUAEX-
Bnke oav UTIOOTPWHA YIa TNV QVATTTUEN TOU HUKNTA, KUpiwg AOYw TS HeyaAng me-
PIEKTIKOTNTAC TOU OTEAEXOUC TOU 08 CUMMOLUA OAKXaPA. 2TNV Tapolod PEAET
KpiBnke amapaitn 1 ekXUALON TwWV CUOTATIKWY TOU YAUKOU GOPYOU, [E OKOTIO TV
napaAapr Twv CaKXAPWV TIOU EUMEPIEXOVTAL OE AUTO.

Ta odkyapa mou MeplExovTal aTo ek UAOUa 00pyou, aflonotolvTal anod Ta KiTTapa
oav My evépyelag kat vBpaka. XToug eAAlOYOVOUS HIKPOOPYAVIONOUS, 08 OUV-
BNnkeg ENelYng alwTtou, 1) TOCOTNTA CAKXAPWY HETATPEMETAL HECU OTA KUTTAPA OF
éhato.

2tV napouoa epyaacia, dieEnxbnoav melpdpata KInTIKNG og uypr kaAAiEpyela yia
NV HEAETN NG OUUMEPIPOPAS TOU eAaloyOvou HUKNTA. Ta Melpduata mpayato-
nomdnkav o€ d1aAeg Erlenmeyer Twv 250 ml. Ze kaBe PpLaAn ToroBeTolvTav eKYUAL-
oua oOpYoU UTO AONTTIIKEG OUVONKES, eV 0 EUBOALOOMOC TOU UTIOOTPMUATOC
npaydatorololvTay pe SIaAupa oroplwv HUKNTA. Ao Ta MELPANATA KIVITIKAG TOU
mpaylatorolnnkav, mapatnpiénke o6TL n anodoon oe £Aalo avépyovtav nepimnou
010 50% Tng PlopdZag Tou HUKNTa. To armoTéAeoua auto Kpibnke Wlaitepa tkavo-
TOMTIKO, KABWC eival 1 uEYLoTN anoddoar Tou Unopel va emteuxBel e TovV oUyKe-
KPLUEVO MUKNTA 08 UYpPT| KAAAEPYELQ.
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Biotechnological production of oil from sweet sorghum using the oleaginous fungus
Mortierella isabellina ATHUM 2935

Economou C.N.", Aggelis G.2 Pavlou S.3* and Vayenas D.V.'

'Department of Environmental and Natural Resources Management,

University of Western Greece, G. Seferi 2, 30100 Agrinio,

*Division of Genetics, Cell & Development Biology, Department of Biology,

University of Patras, 26504 Patras,

%4Department of Chemical Engineering, University of Patras, 26504 Patras

& Institute of Chemical Engineering and High Temperature Chemical Processes, 26504 Patras

Various strains of oleaginous microorganisms have been widely used for the production of
microbial ol rich in polyunsaturated fatty acids. Oleaginous microorganisms have the abil-
ity to accumulate more than 25% lipids (oil) in their microbial mass. These microorganisms
constitute an attractive idea for the biodiesel production, mainly for the possibility of uti-
lization of many food industry by-products and agro-industrial by-products.

The aim of this research is the study of oil production in extract of sweet sorghum using the
oleaginous fungus Mortierella isabellina ATHUM 2935.

This fungus has been used in variety of substrates for the microbial oil production, since it
can accumulate high amounts of lipids in cell mass. Sweet sorghum (energy crop) was se-
lected as substrate for the fungus growth, mainly due to its high fermentable sugars con-
tent. In this study it was necessary to extract the components of sweet sorghum, in order
to receive the sugars contained in it.

The sugars contained in extract of sweet sorghum, used by cells as carbon and energy
source. In oleaginous microorganisms under nitrogen limited conditions sugars assimilated
by the cells and is converted into oil.

In this research, kinetic experiments were conducted, in order to study the behaviour of
the fungus to sweet sorghum extract in liquid cultures. Kinetic experiments were performed
in 250 ml Erlenmeyer flasks, under aseptic conditions, while the substrate inoculation was
performed with fungal spores suspended in water. From the kinetic experiments that car-
ried out, it was observed that oil yield amounted about 50% of the fungus biomass. This re-
sult was very satisfactory, as is the maximum efficiency can be achieved by this fungus in
liquid culture.
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H katdoTaon Tng BromAnpodopIKAG 0TV TAYKOGHIA OKNVA

Oudouvng X.

H Blominpodopikn €xel avarruyBel ypryopa Kat £xet emektadel oe GAOUS Toug TO-
Helg ™G BloAOYIKNG £peuvag. AUTN 1) EMEKTAOT £XEL BNIOUPYHOEL Evav TIAYKOOHIO
oTiBo, HeTaoxnuatifovTag uia KIKPY EPEUVNTIKA MEPLOXT O Eva eyXelpna dloeka-
TOUUpiwY SoANapiwv. BplokOMAOTE AVTILETWOL TWPA E TO YEYOVOS OTL UTIAPXOUV
XIMAdEG epeuvnTEG IOU aoxoAoUvTal e TNV UTOAOYLOTIKN BloAoyia, wBoUpevol Kat
UTOOTNPIZOHEVOL ATIO TNV EUPUTEPN PloUNXavia ™S YEVWUIKNAG TeXvoloyiag. Otapi-
poi unohoyiCovrat oy meptoxh Twv 100,000 emayyeApatiov. H meloynoia authg
NG KOWVOTNTAG SPaoTNPLONOLE(TAL OTOV AVATTTUYHEVO KOOWO, We TG HMA wg nyétn.
0 Kopeopog NG ayopdg epyaciag £peuvag kal avarruéng extipatal va BplokeTal
0NV Avw MEPLOXN AUTAS TNG KATAVORS (T mepimou 100 eMOTHMOVES AVA EKATOW-
HUpto TinBuapol). Ot deyahlTepeg XWPES e onpavTikolg Topelg Blotexvoloyiag
€xouv 30 1 MEPLOTOTEPOUG ETUOTHOVES AVA EKATOHUUPLO, EVA O MIKPOTEPES XWPES
(mx lomavia, Néa Znhavdia) £xouv AtyoTepo armd 30 EMUOTAMOVES avA EKATOUMUPLO.
‘Ogov apopd v EAAGDA, dev avapéveTal va EEMePAoTel 0 EVOEIKTIKOG ApIBUOC TwV
100 (n 10 ava ekatoupUplo) népav Tou dimaciou, mnalalovtag £tot v lomavia. H
OPLaKH TIUA TwV 30 EMMOTNUOV®Y avd ekatoppUplo petappaletal oe mepimou 300 di-
SAKTopPES yia TNV EAAGDA (SnA. 20 opddeg). YO auth TV Evvold, auTh 1 KovoTtnTa
otV EA\Ada dev Ba propoloe va umep-dimaotdcet Ta JEAN TG oUVTOHA, EVTOUTOLS
0L 3paoTNPLOTNTES TNG HMopel Kal MPEMEL va eMekTaBouv oe BABOC, MoLOTNTA Kal £V-
Taon. Mpedyuatl, €av AGBoupe umoYLV XL MOVOV TOUG aplOolg TWV EMOTNHOVWY
oav deiktn dpaomplom™Tag aAd v katatagn tou AEM katd kepaiv (dlopbw-
MEVO (G TIPOG TNV AyopaaTIKN dUvapn) wg eKTiunon ToU eBvikol MouTou Kabwg
Kal Tov €8VIkO deiktn H 0To medio wg eKTiNoN Tou epeuvnTiKoU avTiKTUTOU, TOTE
1 elkova dlapoporoleital. To yIvOUEVO aUT@V Twv aplBuwy opiletal wg o “deikng
KaBNKoVTOg Yia To epeuvnTIko medio” (RFDI yia ouvtopia). Me péao 6po detypatog
10 1273, 0 deiktng RFDI oe xpeg onwg n Kiva, n AyyAia (UK), n Meppavia, n lanw-
via, n Bpalihia, n FaAAia, n Itakia kat ot HMA eival mavw amnd 1o péco 6po, he autiyv
TNV 0elpd. Katw Tou péoou, e uynAn Tiun tou deikm RFDI eival n lonavia, o Ka-
vadag, To Me€iko kat n Taihdvdn. MeploodTepn epyaoia anatteital yia AAeg ava-
TTUYMEVES XWPES Yla va pBAcouv oe TIHES>00, TLY. ot AuoTpahia/NEa Znhavdia,
EANGda/KUmpog Kat 1 ZiykamoUpn. Ta oUPnepdopata Kal ol YEVIKES ETIMTTMOELS OU-
{nTouvTal.
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The state of Bioinformatics on the world stage
Ouzounis C.

Bioinformatics has developed rapidly and expanded into all areas of biological research.
This expansion has created a global arena, transforming a cottage research industry into
a multibillion dollar business. We are now faced with the fact that there are thousands of
researchers practicing computational biology, driven and supported by the wider genomics
industries. The numbers are in the area of >100,000 practitioners. The majority of this com-
munity is active in the developed world, with the USA being the leader. The saturation of
the research and development markets appears to be the upper end of the scale (e.g.
around 100 scientists per million population). The larger countries with significant biotech-
nology sectors have 30 or more scientists per million, while the smaller countries (e.g.
Spain, New Zealand) have less than 30 scientists per million. Regarding Greece, one would
not expect to surpass the indicative number of 100 (or 10 per million) by more than a fac-
tor of two, i.e. approach Spain. The cutoff value of 30 scientists per million translates to
around 300 PhD scientists for Greece (i.e. 20 teams). In that sense, this community in
Greece might not more than double its members any time soon, however its activities can
and should expand in depth, quality and intensity. Indeed, if one takes into account not
only the numbers of scientists as an index of activity but the GDP per capita (PPP) rank as
an estimate of national wealth plus the national h-index in the field as an estimate of re-
search impact, then the picture gets different. The product of these numbers is defined as
the ‘research field-duty index’ (RFDI for short). With a sample average of 1273, the RFDI
for countries such as China, England (UK), Germany, Japan, Brazil, France, Italy and the
USA are above average, in this order. Below average with a high FDI value are Spain,
Canada, Mexico and Thailand. More work is required for other developed countries to reach
a value of >900, e.g. Australia/New Zealand, Greece/Cyprus and Singapore. Conclusions
and general implications are discussed.
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"EAgyxoG TG avanTu&ng Tng Listeria welsimeri15008 oto yiaoUpTI pe TV ‘in situ’ na-
paywyn Baktnpiocivng ano To aTéAexog Streptococcus thermophilus ACA-DC 0040

MavayornoUAou E.!, Aktomng A.! kai Apoaoivog E2,

Epyacthplo Mahaktokopiag, Tunpa Emotnung kat Texvoloyiag Tpodiuwy,

Fewnoviko Mavemotnpio ABnvav, lepd 086g 75, 11855 ABrva,

2EpyaoTplo MotoTikoU EAEyxou Kat Yyiewvihg Tpodipwy, Tunpa Ermotiung

kat Texvohoylag Tpodipwy, Mewnoviko Maveriotio ABnvav, lepd 0364 75, 11855 ABrva

To Baktnploatvoyovo ‘aypto’ atélexog (Bac) Streptococcus thermophilus ACA-DC
0040, ou €xel anopovwBel arno Mapadoaolakd YlaoUpTL, XPNOLLOTIONBNKE otV Na-
PUOKEUN YI0UPTNG e OKOTIO VA eKTIUNOEL 1 €V SUVAEL AVACTAATIKN TOU dpdan
katd Tou oteAéxoug tng Listeria welsimeri 15008. Avacuotapévo anayo ydAa evo-
oBalpiotnke Ue kaMEpyELd yiaoUpTnG anoTtehoUievn ano To BaKTnPLOGIVOYOVO
OTPEMTOKOKKO Kal To Lactobacillus bulgaricus ACA-DC 0084 oe avaloyia 1:1 kat pe
TAnBuood tng Listeria welsimeri 15008 102 (cfu.ml) kat 104 (cfu.ml') avtiotoika. Katd
TNV MAPACKEUN Kal TV dlathpnon g ylaolptng otoug 4°C yia dlaompa 20 nuepmv
HeTPNBNKav ol TAnBuapol TG Listeria Kal Twv HIKPOOPYAVIOU®Y {UHwoNgG, n mapa-
YOuevn ‘in situ’ Bakptoaivn Kat n KvNTIKA TG, 600 Kat n mopela Tou pH kal mg
0&0TNTag NG Y1a0UpTNG.

Katd tnv mapackeun Tng ylaoUpTng 1 evepyoTnTa TG napayopevng Baktnploaivng
¢ptace oe eminedo 2.560 (AU.ml) otn 21 wpa g {Upwong (pH 5.78) kal oTr cuve-
Xela pelwdnke o€ 160 (AU.ml-1) oto TéNog authg (pH 4.8), omou dlatnpnbnke ota-
Bepn kad OAn Tt dldpkela ouvtnpnong otoug 4 0C. 210 ylaoUpTL e TO XaUnAd
evodBalutopa Aotéptag (102 cfu.ml), n Listeria dev emélnoe peTd amo 24 wpeg ouv-
ThENOoNG Kat dev avixvelBnke kad’ 0An ™ dldpkela Tng anodnkeuong 20 nuepwv oe
Beppokpaaia YUENg (4°C). To maboyodvo emelnoe, eviolTolg, Kad OAo To dlaoTtnia
ouvTthpnong Twv 20 nuep®v oe detypata ylaolptng nou mapnyxdnoav xwpig to Ba-
KTNPLOOLVOYOVO OTEAEXOG (LAPTUPAG).

AvTifBeTa, oTo ylaoUpTl e To UPnAo evopBaluiopa Aotépiag (104 cfu.ml) To mabo-
yovo emelnoe kat Tig 20 NUEPES OUVTNHPNONG TOGO OTO HAPTUPA GO0 Kal oTn Yl
aoUpTn e T BakTnploaivn, av Kat To mpodiA evepyoTnTag g BakmpLocivng nrav
T0 (510 OMWG MaPANAVW.
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Biocontrol of Listeria welshimeriin yoghurt by ‘in situ’ bacteriocin production from
Streptococcus thermophilus ACA-DC 0040

Panagopoulou E.', Aktypis A." and Drosinos E.2

'Dairy Laboratory, Food Science and Technology Dpt.,

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

?Laboratory of Food Quality Control and Hygiene, Food Science and Technology
Dpt., Agricultural University of Athens, lera Odos 75, 11855 Athens

Bacteriocin-producing (Bac*) Streptococcus thermophilus ACA-DC 0040 isolated from tra-
ditional yoghurt was used in the preparation of yoghurt to assess its potential inhibitory ac-
tivity against Listeria welsimeri 15008. Skim milk was inoculated with ca 102 and 104 cfu/ml
Listeria welsimeri and fermented with a mixed thermophilic culture consisting of the strep-
tococci (Bact) organism and Lactobacillus bulgaricus ACA-DC 0084 in a ratio 1:1. Numbers
of Listeria and fermented bacteria were monitoring during fermentation and storage of yo-
ghurt at refrigeration temperature (c. 4°C) for up to 20 days. During the fermentation and
yoghurt storage the activity of ‘in situ’ bacteriocin production, the kinetics of thermophilic cul-
ture, pH and acidity was monitoring as well. During yogurt manufacturing the bacteriocin
activity was reached at 2560 AU.ml" in the 2" hour of fermentation (pH 5.78) and de-
creased at 160 AU.ml-1 at the end of fermentation (pH 4.8), where maintained on this level
during the storage period. In yogurt with the low Listeria inocula (ca 102 cfu.ml), no Liste-
ria survived at 24 hours during storage at refrigeration temperature (ca 4°C). The pathogen
survived, however, 20 days of storage at the same temperature in control samples (with-
out produced bacteriocin). On the contrary, in yogurt with the high Listeria inocula (ca 10*
cfu.ml) the pathogen survived 20 days of storage, although the profile of bacteriocin ac-
tivity was the same as above.
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Emdnpia odpeiAdpevn otov 16 Tou AuTikoU Neihou otnv EAAGSa

Nand A.
EBvIKO Kévtpo Avagdopdg Apuroimv, A’ Epyaothplo MikpoBiohoyiag latpikng ExoAng, AN

Mia peyahn erudnuia odpeihopevn atov 16 Tou AutikoU Neilou mapatpendnke otnv
EANGSa to kahokaipt Tou 2010. MeploTatika g vooou napatnpndnkav oe 11 vo-
HoUg, Ta MEPLOOOTEPA OTOUS VopoUg MEAag kat Huabiag. O 16¢ Tou A. Nethou mpo-
KaAel oTOV AvBpwmo NMEG 1| AOUUIMTOHATIKEC AOIUMOEEIC, OANA OF UEPIKEC
MEPUTTWOELG TIPOORAANETAL TO KEVTPIKO VEUPIKO aUoTnua (KNZ) Kat epdaviletat ey-
KeDAATIdA N} pnviyy(Tida. ZTnv mapoloa emdnuia dlayvmomkav epyactnpelaka 191
NePLOTATIKA e ipooBoAn KNZ (88% wg eykedahitida). AneBlwoav 35 agbeveic, nAl-
klag peyalitepne Twv 70 eT@V. H emimrwon g veupoAoyIkng vogou fTav 17,52 kat
7,29 kpouopata ava 100.000 aypoTikoU Kal aoTikoU mnBuaopiou, avtiotoiya. EKTOG
TWV VEUPOAOYIKWV TEPLOTATIKMY, UEYANOG aplBuOG aoBevmv mpoan\Be ota eEwTe-
LKA LATPEIA TWV VOOOKOUEIWV Kal KEVTPWY UYEIAg Ue UnUPETN VOO0, GUXVA GUVO-
deuopevn e KnAdoPAaTIdOWdEC €EAvONUa. AMO TOV LOPLOKO EAEYXO TWV
KOUVOUTIWV TIOU GUAAEXBNKAV OTIC MEPLOXEG TIOU TAPOUCIAGTNKAY TA MEPLOTATIKA,
Bpebnke 0TI TO 0TENEXOG TOU 10U Tou A. Nethou avnke otnv opdda 2, n oroia £wg
npoodata eBewpeito Un madoyovog yia Tov avBpwro. ANANAoUXIoN VOUKAEOTISIwY
OAOKANPOU TOU YOVIBIOUATOS TOU 10U £BEIEE OTI TO TANCIEGTEPO YEVETIKA OTEAEXOC
elvatl autd nou elxe avixveutel otnv Ouyyapia kat AuoTpla (o€ MOUALG Kal 0€ Arua e-
pLOTATIKA 0€ avBpwoug), and To orolo dladépel o€ 44 voukheoTidia. Mia HETAA-
Aa€n oto yovidlo NS3, n H249P, 1 orola oxeTileTal [l MaBoyovikOTNTa 08 OTEAEXN
e odddag 1, mbavwg va eival n aitia g auénuévng MaboyoviKOTNTAS TOU EAAN-
VIKOU aTeNéXoug. Tautoonun alnlouxia voukAeoTidiwv avixvelnke Kat o dUo
alpodoTeg, ot oroiol BpEBnKav BeTikol yia Tov 16 e ™ uéBodo ID-NAT. Eival moAl -
Bavo auTo To 0TEAEXOC va anoTeAETeL KivEuvo Kal aTo MENOV yia TN Anuoota Yyeia
g EANGBAG, aANd Kat GANwV X0p®V.
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West Nile virus outbreak in Greece

Papa A.
National Reference Centre for Arboviruses, A’ Department of Microbiology, Medical School, AUTH

A large outbreak caused by West Nile virus (WNV) occurred in summer 2010 in Greece.
Cases were observed in 9 prefectures, with most of them in Pella and Imathia prefectures.
WNV causes to humans a mild or asymptomatic infection; however, in a few cases central
nervous system (CNS) is affected and the disease presents as encephalitis or meningitis.
During the current outbreak, a number of 191 neurological cases were laboratory diag-
nosed (88% of them were encephalitis cases). Thirty-five patients, older than 70 years,
died. The incidence of the neurological disease was 17.52 and 7.29 cases per 100,000 cit-
izens of rural and urban areas, respectively. Apart the neurological cases, many patients
presented with a febrile disease, usually accompanied by maculopapular exanthema. Mo-
lecular testing of mosquitoes collected at the sites where the cases were observed, showed
that the strain belonged to WNV lineage 2, which until recently was considered not or low
pathogenic to humans. Whole genome nucleotide sequencing showed that the genetically
closest WNV strain was that detected in Hungary and Austria (in birds and in mild human
cases), differing from it by 44 nucleotides. One mutation in NS3 gene, H249P, which has
been related with pathogenicity in lineage 1 strains, might be the cause of the increased
pathogenicity of the Greek strain. Identical sequences were recovered from two blood
donors, who were detected WNV-positive by ID-NAT. This strain might be of great Public
Health threat for Greece and other countries in the near future.
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"EAEyX0G KOUVOUTIWV KaTA TNV SidpKeia emdnpiag Tou 100 Tou AuTikoU Neihou otnv
EAAGSa, 2010

Mand A.', ZavBomouhou K.!, Gewehr S.2, MoupeAdTog .2
A’Epyaoctiplo MikpoBlohoyiag, latpikh ZxoAn,

AploTotéNelo MaveraThuio Oeaoahovikng, Oeaoalovikn
2Q1koavarruén, A.E, ©eaoahovikn

Mia peyahn emdnuia eykedpaitidag opelldpevn atov 16 Tou AuTikoU Neihou (yévog
Flavivirus, olkoyévela Flaviviridae) mapatnpnénke otn Bopeta EAGda ) Bepivi me-
piodo Tou 2010. O 16 Tou A. Ne{hou petadidetal e VOyUa HOAUGHEVWV JE TOV 1O
KOUVOUTIWV, €V 0 KUPLOG EEVIOTNG TOU gival Ta TTNVA Ta OToia Kat GUHHETEXOUV
0TV Yewypadikn eEamwon tou. Enikevtpo g erudnuiag nrav n supeia neploxn
Tou AéATa Tou moTapoU AEloU, TIoU Elval oNUAvTIKOG OTABUOC UETAVAOTEUTIKMVY
NoUALWY, aAAG Kat KaTaAAnAo 01KOoUOTNHA Yia Ta KOouvoUTia. KOOGS TG UEAETNG
fTav 1 GUAOYN KOUVOUTIWV amod TIG TEPLOXES OTIOU TAPATNENBNKAV TA TIEPLOTATIKA
EYKEDANITIONG Kal 1) €EETAON QUTOV WG TIPOC TNV Tapouaia yeveTikol UAIkoU 10U
Tou A. Nethou.

Katd v didpketa g emdnpiag cUMEXBnKay pe nayideg CO, 3524 Kouvouma.
MeTd ™ popdpoAoyikn Tagvopnon Bpédnke 0TL91.7% avikav 0To yévog Culex, 6.4%
010 Yévog Aedes Kkat 1.9% 1o yévog Anopheles. Ta kouvoUria opadorotmOnkay oe
136 opddeg ava meploxn oUAOYNG, Nuepounvia kal yévog. Edappootnkav dUo dia-
dopeTIkEG PCR Xpnotpomolwvag dUo Lelyn ekKvNT@V: Eva {elyog BewpnTIKA Ikavo
va avixveuoel 0Aoug Toug dAaBilols, kat eva deltepo (eliyog €181KO yia TOV (0 TOU
A. Nethou.

OeTIKEG BpEBNKaV dUO ouAdEG KouvouTuwv Tou idoug Culex pipiens. H mpwytn ixe
ouMeyel ato xwplo Néa Zavta tou NopoU KIAKig, kat n) delTepn oTo Xwpto Muyo-
XwpL Tou NopoU MENNaG. Avelpeon TG VOUKAEOTISIKNG aAAnAouyiag Twv TPOLOVTIWY
g PCR Kat ¢puloyeveTikn avaluon €dele OTL Ta dUO0 OTEAEXN NTAV TAUTOOT LA KAl
avikav atov 16 Tou A. Neihou opddag (lineage) 2, mapopola e oTeAEXN Tou elxav avi-
xveutel otnv Ouyyapia kat Ty NoTIa Adpikr). MiBavoloyeltal 6T Ta HETAVACTEUTIKA
VA 31adpaudTioav onuavtikd poAo oy eloaywyn tou ol otnv EANASA, evi oL
au€nuéveg PpoxOTTOOELS Kal ol UYNAES BepoKpaoieg Kata Tnv dldpKela Tou Ka-
\okalploU GUVETENETAV OTOV UMEPHETPO TMOAAAMAACIAOUO TWV MOAUGHEV®V KOU-
VOUTLOV.

Supnepaivetal 0Tt atehéxn 1ou Tou A. Nethou opadag (lineage) 2 pe peyan maboyovo
dpaon £xouv KAvel ™V elddavion Toug oy Eupmmm kat mpokahoUv emudnuieg,
omote anaiteftat augnuévn emaypimvnon Kat EAeyX0g TV KOUVOUTLQV.
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Testing of mosquitoes during the human outbreak of West Nile virus infections in
Greece 2010

Papa A.", Xanthopoulou K., Gewehr S.2 and Mourelatos S.2
'A'Department of Microbiology, Medical School,

Avristotle University of Thessaloniki, Thessaloniki, Greece
2Eco-Development, S.A., Thessaloniki, Greece

A large encephalitis outbreak due to West Nile virus (WNV) (genus Flavivirus, family Fla-
viviridae) occurred in Northern Greece in the summer of 2010. WNV is transmitted by the
bite of infected mosquitoes, while main hosts are the birds which participate in the geo-
graphical spread of the virus. The focus of the outbreak was the wide district of Axios River
Delta, a rest point for migratory birds, but also a suitable habitat for mosquitoes. The aim
of this study was to collect mosquitoes from the sites where the encephalitis cases were
observed and to examine them for the presence of WNV.

During the outbreak 3524 mosquitoes were collected by CO, traps. According to morpho-
logical classification, 91.7% of moquitoes belonged to the genus Culex, 6.4% to the genus
Aedes and 1.9% to the genus Anopheles. The mosquitoes were grouped into 136 pools ac-
cording to the collection site, date and genus. Two different PCRs were performed using
two sets of primers: one set theoretically able to detect all flaviviruses, and a second set
specific for WNV.

Two pools of Culex pipiens mosquitoes were found positive. The first pool was collected in
Nea Santa, a village in Kilkis prefecture, and the second pool from Gypsochori, a village in
Pella prefecture. Sequencing of the PCR products and phylogenetic analysis showed that
the two strains were identical and they belonged to WNV lineage 2, they were also similar
with strains detected in Hungary and South Africa. It is speculated that migratory birds
played a major role on the virus introduction in Greece, while increased rainfall and high
temperatures during the summer contributed to the excessive proliferation of infected mos-
quitoes.

Results of the present study show that highly pathogenic WNV lineage 2 strains have been
introduced and established in Europe and cause epidemics, thus active surveillance and
mosquito control programs are needed.
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Edapuoyég TG KutTapopsTpiag pong otn MikpoBioAoyia

Nanayswpyiou K.!, MapamotAn M.2, BapBohopdarog I'.3 kai Nepiouvakng A.2
Tunpa Blohoyikav Epappoyav & Texvohoyiav, Maverothpio lwavvivay, 45110 ledvviva,

Tunua Xnuelag, Navernothpio lwavvivay, 45110 lndvviva,
SMovada Moptakng Blohoylag, Aiatoloyikd epyaotnplo, N.IN. leavvivwy, lmavviva

H Kuttapopetpia Porc elval pia ypnyopn kat euaiodn HéBodog mou xpnatorol-
eltal yla ™ PETPNoN aplbpol KuTTapwv. Bpiokel MOANES edapUOYES OTNV laTPIKN
omwg 1 dlayvwon dlagopwv acdevelwv. Mpododata, oulntnOnKe o POAOG TNS OTN
MikpoBloloyia, wg pa elxpnotn HEBOSOG KATAPETPNONG TOU aplBPoU TWV KUTTA-
pwV dlaGOPwWV MIKPOOPYAVIoU®Y. Ot HEXPL TP TEXVIKEG Elval XpovoBOpEg Kal dev
uropoUv va Xpnotuoron8ouv o U KAANEPYNOLUa OTEAEXT.

H xpnon g Kuttapopetpiag Pong otnv elpeon Tou aplBpol Twv KUTTApWY KaA-
NEpyelag LUPnG Kal oUyKPLoN TWV AroTEAEOUATWY UE KAQOOIKES TEXVIKES, OTIWG 1)
enotpwon TpuBAwv petd and katdAnAeg apainaelg (Coloning Forming Units).

A TeEPOG 0TOXOG HTAV N SNUIOUPYIa Klag KAaumUAng mou Ba cuoxeTilel Tov aplopo
TV KUTTAPWY TOU WIKPOOPYAVIOMOU E TNV amoppodnan Toug (oe Lovadeg Abs), n
al&non g omoiag ogeiletal aTnv alEnon ™S OUYKEVTPWONG Tou aplOpoU TwV KUT-
Tapwv NS KAANIEPYELQG.

XpnotpomoOnke KAANEPYeLd Tou aTeAEXOUG Saccharomyces cerevisiae 188 ano mv
oro{a GUA\EXBNKav &L BladopPETIKA delyuaTa 0€ GUYKEKPIUEVA OTABLA KATA TNV €K-
BETIKI GAON AVATTTUENG Kal HeTPNBNKAV oL arnoppodraelg Toug. AKohoUBnae ué-
TPNON TOU aplBUOU TWV KUTTAPWY TOU ekAaTOTE delypatog Ke duo uebodoud:
KuttapopeTpia Pong XpnolLOTOLOVTAG CUYKEKPILEVO OYKO SelylaTog, aAAd Kat et
0Tpwaon TPURAWY UoTePa amod KATAANAES APAIDOELS.

KataokeudoTtnkav duo KaumuAeg avamruéng ot omoieg ouoxeTiCouv TV anoppodnan
kGBe delyuatog e Tov aplBpd Twv KUTTAPWY TOUG OMWG auTog MPOEKUYE amod TIQ
dU0 BLAPOPETIKEG PEBOBOUG UETPNONG.

Bdoet g olykplong Twv dUo KAUMUAGY avamruéng napatneoUpe OTL Ta AnOTEAE-
opaTa TG Klag eivat axedov (dla pe autd ™G AANG. To Yeyovog auTo amodelkvUel
0TI Kuttapopetpia Pong Ba propoloe va avTikataotoel T xpovoRopa dladika-
ola Twv deKadIkMV apaldoewy Kat ™G emotpwong TpuBAwv (plating), 6Tav povadi-
KOG OKOmOg elval n elpeon Tou aplbpol Twv KuTtdpwv. Elval wa ypnyopn,
elypnoTn, a€lomot Kal akping HeBodog, Kabwg emong Unopel va xpnatpomoinoel
Kal 0€ Un KAAALEPYNOLLA OTEAEXN.
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Applications of Flow Cytometry in Microbiology

Papageorgiou K.', Parapouli M.2, Vartholomatos G. and Perisynakis A.?
'Department of Biological Applications and Technologies, University of loannina, 45110 loannina,
Department of Chemistry, University of loannina, 45110, loannina,

3Department of Haematology Laboratory, Unit of Molecular Biology, University Hospital, loannina

Flow Cytometry is a fast and sensitive method which is used to count number of cells. It is
commonly applied in Medicine for the diagnosis of numerous diseases. In addition, it has
been recently used in Microbiology in order to count the number of cells of various mi-
croorganisms because the techniques that are used until now are time-consuming and
they cannot be applied to non culturable strains.

Within these frames, Flow Cytometry as well as Colony Forming Unit (a conventional
method) were employed in order to count the cell number of a Saccharomyces cerevisiae
culture and compare the results of these two different approaches.

For this purpose, six different samples were collected at specific times of the exponential
phase and their optical densities (OD) were measured. The count of the number of cells of
each sample was estimated through two methods: Flow Cytometry and plating on solid
media plates. In follow, two different growth curves (one for each method) were made to
compare the optical density of each sample with the number of cells. Results obtained by
the flow cytometry method were consistent with those of the colony forming unit counts.

In conclusion it appears that Flow Cytometry could replace the time-consuming method of
Colony Forming Unit when the purpose is only to find the number of cells. Furthermore, it
is a quick, accurate and reliable method especially because it can also be used for non cul-
turable strains.
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KAwvikA ouoyETion Kai geAETN avTipikpoPIakng avroxng otehexwv Salmonella en-
terica opoTumog Enteritidis mou amopova@nkav amd Boosidn, KoTOMOUAA Kal KpEag
noulepikwv otnv EAAGSa

Nanaddémoulog 0.1, MeTpidou E.2, Aikatepiviadou A.', Bapéag !, Mavrln B.!, kai
Zdpaykag A.!

"lvatitouto Kmmviatpikdv Epguviv Ogooahovikng, EBVikS 18pupa AypoTikng Epeuvag,
2Aptototédeto Maveruothpio Osooaovikng, Ktnviatpikh ZxoAn

H oaAuovéAwan eivat éva coBapod TPOYLUOYEVES VOOT A TIOU PeTAdIdeTaL aTOV Av-
Bpwo PEoW ™G TPOPIKNG AAUCIBAG Kal KUPIWES MECW TWV TIPOIOVTWV TTINVOTPOIaC.
0 opoTumog enteriditis (SE) elvat o o kolvog attioAoyikog mapdyovtag TG oaApo-
VEAWONG oToV AvBpwrio. H poptakn emdnioAoyia Kat n avtoxr ota avTiBloTIKG OTe-
Aexwv SE mou mponABav amd Kotomould, Bo0EIdN Kal KpEAG TMOUAEPIKWY
peAeBNKav oTnv napouoa epyacia. TUVOAIkd 44 oteAéxn g SE (12 and Booetdn,
15 anod veooooUg Wiag Nuépag, 8 amnd KoTOMoUAd KPEOTIAPAYWYNG AUECKG META T
odayn kat 9 and To Vena KoTonould 6nwe MwAoUvTal 0Ta KpeonwAela) CUAEXON-
kav HeTa&l Twv eT@V 1992-2008 Kal €EETAOTNKAV WG TPOG TNV AVTOXN TOUG OE Hid
OEPA AVTIRIOTIKA KABWE Kal yia TNV KAWVIKOTNTA TOUG e TN HEB0S0 NAeKTPOhO-
pnong oe MaAAOpeVo NAekTPIKO Tedio (PFGE). Ta meploodTepa 0TEAEXN NTAV Ui
0Bnta og Atydtepo ano 2 avTiBIOTIKA, HOvo 4 oTeAEXN Mapouciacav avBekTIKOTNTa
o€ 6-8 avTIBLoTIKA. YYNnAO eminedo avtoxng mapatnendnke otnv apo&ikiAivn (46%)
KQlL OTN OTPETTOUUKIVN (23%) eV dev MApaTNPNONKE ONUAVTIKN AvVBEKTIKOTNTA OTA
urioAotna 8 avTIBLOTIKA (3 - 13%). H avaAuon Bpaucpdtwy , mou €ylve Katomy meEYng
Tou DNA e 1o €vupo Teploplapol Xbal, Slaxmploe Ta oTeAéxn o 9 unoTuoug (1-
9), ue Tov unoTUTo 6 va mepthauBavel 31 and 44 ateléxn. Napatnpnénke oAl
UYNAG MOCOOTO YEVETIKNG OHOLOTNTAG (86%) LETAEU QUTWV TwV 31 OTEAEXWV YEYO-
VoG o MBERALOVEL TNV KAWVIKOTNTA TOU GUYKEKPLEVOU 0pOTUTIOU. Ol OlOLOTH-
TEG OTO YEVETIKO AMOTUNWUA HETAED TWV OTEAEXMV TIOU TIPOEPXOVTAL Aro BO0EIdN,
KOTOTMOUAQ, VWO KPEAG TIOUAEPIKMY Kal VEOOOOUG HIOC NUEPAS EUUETWS OUVNYOPEL
UTEP TNG BLaYPOVIKIG TAPOUCIAg TOU GUYKEKPLUEVOU KAWVOU. ErmpoaBeTeg pee-
TeQ, £TOL WOTE va dleupuvBoUV ol YVMOOEIS HAG OXETIKA He TIC deEaueves Tou Wi-
KpoBiou, Toug TPOMOUG UETABOONC Kal GANOUG TIAPAYOVTEG TIOU EMETPEPAV AUTOV
Tov KA@vo TG SE va moAamaotaletat kat va kukhogpopel otnv EAAGDa, lval ana-
paitnTeg.
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Clonal relationship and Antimicrobial susceptibility of Salmonella enterica Serotype
Enteritidis among isolates from Cattle, Chickens and Poultry Meat in Greece

Papadopoulos T.", Petridou E.2, Ekateriniadou L.!, Vafeas G.!, Giantzi V.' and
Zdragas A.

'Weterinary Research Institute of Thessaloniki, National Agriculture Foundation,
*Aristotele’s University of Thessaloniki, School of Veterinary Science

Salmonellosis is a well-documented disease known to occur in a wide range of foods, es-
pecially poultry products. Salmonella enterica serotype Enteriditis (SE) is the most common
etiological agent of human salmonellosis. The molecular epidemiology and antimicrobial
susceptibility of cattle, chickens and poultry meat isolates of SE were examined. A total of
44 isolates of SE ( 12 from cattle, 15 from one day old chickens, 8 from broiler meat on
slaughter house, 9 from raw poultry meat sold in retail markets) were collected during 1992-
2008 and examined by antimicrobial susceptibility testing and pulsed-field gel elec-
trophoresis (PFGE). Most isolates were susceptible to less than 2 antibiotics tested, only
4 isolates showed resistance to 6-8 antibiotics. High level antibiotic resistance occurred
to amoxicillin (46%) and to streptomycin (23%), no significant antibiotic resistance was no-
ticed in all other 8 antibiotics (3-13%). Profile of PFGE analysis, using Xbal digestion, sep-
arated isolates to 9 subtypes (1-9), subtype 6 was predominant and included 31 from 44
isolates. The overall similarity observed between these 31 isolates was very high (86%)
which confirmed the clonal nature of this  Salmonella serovar. Similar PFGE profiles among
isolates from cattle, broilers, raw poultry meat and one day old chickens provided indirect
evidence of SE transmission during 1992-2008. Continued studies to expand our knowl-
edge about animal reservoirs of SE, the contaminated vehicles and other contributing fac-
tors that have allowed this clone of SE to proliferate and circulate in Greece are necessary.
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KaraBohiopég apmkiAivng ané Pseudomonas synxantha ka1 Pseudomonas sp. o€
aoTikG anopAnTa

NanadomnotAou I., Kwvotavrivou M., Toupdkn M. kai ZifporioUAou A.
Topéag MeveTikng, Avamugng kat Moplakng Biohoyiag, Tunpa Biooyiag,
AplototéAelo Mavemothuo Oegoalovikng

Ta avBiotapeva ota avTiRLOTIKG BakTnpia armoTteAolv onuavTiko Kivéuvo yia tnv on-
poola uyeia, o omoiog Unopei va avaybel oe coBapo mMpoBANUa €av Ta avBeKTIKA
otehéxn dladoBolv oo mepIBAlov. Aedopévou OTL Ta AOTIKA armoBAnTa eheube-
pwvovTal oTo MEPIBANNOV UETA TNV KATEPYADIA TOUG, UEAETNBNKE €AV UMAPXOUV O
QuTG avBloTAEVA OTA AVTIRIOTIKA EVTEPOBAKTAPLA. ASiyaTA AOTIKGOV AMOBANTWV
OUMEXBNKav amod v neploxn TG Oeooalovikng (EANAdA) Kal mpoadlopioTnke 1
euatodnoia Twv Baktnpeiwv oe 9 avtiBIOTIKA (aumKIAivN 50 pg/ml, Kedemiun, Te-
TpakukAivn, kavapukivn 30 pg/ml, Tpiueomnpiun/coudapedotaloin 1/5 pg/ml, epu-
Bpopukivn 15 pg/ml, pipapmkivn, ompopAogaaivn 5 pg/ml). ‘Oha Ta eviepoBakThpla
fTav avelotapeva atnv epuBpolukivn, eualobnta oy kedpemipn kat £dei&av dla-
GOoPETIKO BabuUo euatodnaoiag ota undAora avTiBloTika. ‘Evieka avBioTdueva ota
avTIBIOTIKA BaKTHpLa aropoveenkav kal dlaroTnbnke 6Tt duo, déka kal Evteka Ba-
Ktnpta £det€av moAAArN-avTIBIOTIKA-avTOXN 08 OAa Ta avTIRIOTIKA, o€ TpleBo-
npiun-coudaueBoEaloAn kal o aprukIANivn-puBpopUKiv-pLdaurkUvn avTioTolya.
Erum\éov ta BakTnpla autd eAéyxnkav wg mpog v euatodnoia Toug oe 1000
GOPES UYNAOTEPES OUYKEVTPWOELG AVTIRIOTIKGV Kal dlaruaTamenke 0Tt 300 anod autd
Arav avlBlotaueva ota avTiBloTika aumkIAAvn-epuBpopukivn-TpLeBompiun-
ooudaueBoEaloAn. Emeldn ta d0o auta Baktipla fTav avBiotaueva oe eEQIPETIKA
UUNAEG OUYKEVTPWOEIS aVTIRLOTIKOYV, EEETAOTNKE €AV XPNOlloroloUv Ta avTiflo-
TIKG WG TMyN evépyelag. H olykpion e KIvnTIKNG avarruéng twv 0o Bakmpeiwy,
oe Bpetriko Péco EMB-2 (EMB xwpig Aaktoln) oty napouaia 1) v anoucia aur-
KIAivng €delEe 0TI 1 avarru€n Toug oTnV napouasia aumkIAAivne odnynoe oe on-
HaVTIKA aUEnon Twv BAKTNPLaK®Y TANBUCHMY CUYKPLTIKA e Tov paptupa (EMB-2
XWpIg aprukiAAivn). Mpoadloplopog TG UYKEVTPWONG apmkiAivng pe HPLC ota
dUo Bakthpla £detEe 99% Kat 99.8% |eiwon Tou avTiBlOTIKOU 0TO TEAOG TNG EMWA-
ONG, OUYKPITIKA E TNV apXIKN CUYKEVTPWON TNG ApmIKIANIVNG, EVe 1 Ueiwaon Tou
avTIBLoTIKOU aTov HapTupa (EMB-2 Xwpig Bakthpta) nTav apeAntéa. QUANOYEVETIKN
avaluon xpnoluomnolwvTag Tn olykplon Tng yovidlakng akoloubiag Tou 16s rRNA
€d¢elEe OTLTO £va BakTplo elval Pseudomonas synxantha kat To GANo elval éva ayve-
0T0 €(dog Pseudomonas. Ta amoteAéopata Tng napolong peAEg €detéav 0Tl oTa
aoTIKA amopAnTa umdpxouv Bakmpela mou epdavifouv MOANAMAN-QVTIBIOTIKI-
avTox1 Kal KataBoAZouv TNV aprtKIAALVD.
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Ampicillin catabolism from Pseudomonas synxantha and Pseudomonas sp. in urban
sewage

Papadopoulou G., Konstantinou M., Touraki M. and Sivropoulou A.

Section of Genetics, Development and Molecular Biology, School of Biology,
Aristotle University of Thessaloniki

The antibiotic resistant strains represent a serious concern for the public health, which may
become a severe problem if the resistant strains will be spread in the environment. Since
the urban sewage is released in the environment after treatment, it was studied whether an-
tibiotic resistant enterobacteria exist in them. Urban sewage samples were collected from
the area of Thessaloniki (Greece) and the bacterial susceptibility against a panel of 9 an-
tibiotics (ampicillin 50 pg/ml, cefepime, tetracycline, kanamycin 30 pg/ml, trimethoprim/
sulfamethoxazole 1/5 pg/ml, erythromycin 15 ug/ml, rifampin and ciprofloxacin 5 ug/ml)
was determined. All enterobacteria were resistant to erythromycin, sensitive to cefepime
and exhibited variable degree of sensitivity against the rest of antibiotics. Eleven antibiotic
resistant bacteria were isolated and it was determined that two, ten, and eleven bacteria
exhibited multiple-antibiotic resistance in all antibiotics, in trimethoprim-sulfamethoxazole
and in ampicillin-erythromycin-rifampin, respectively. These bacteria were further tested
for their susceptibility to 1000 times higher concentrations of antibiotics and it was deter-
mined that two isolates were resistant to ampicillin-erythromycin-trimethoprim-
sulfamethoxazole. Since these isolates, were resistant to extremely high concentration of
antibiotics, it was examined whether they utilize the antibiotics as a carbon source. Com-
parison of the growth kinetics of both isolates in EMB-2 (EMB without lactose) in the pres-
ence or in the absence of ampicillin showed that their growth in the presence of ampicillin
led to higher bacterial population comparatively with control (without ampicillin). Determi-
nation of ampicillin concentration by HPLC in both bacteria showed 99% and 99.8% re-
duction of ampicillin at the end of incubation period, comparatively with its initial
concentration, while during the same incubation period, the reduction of ampicillin in the
control (EMB-2 without bacteria) was negligible. Phylogenetic analysis by using 16s rRNA
gene sequence comparison showed that one bacterium is Pseudomonas synxantha and
the other is an unknown Pseudomonas species. The results of this study showed that in
urban sewage, there are bacteria that display multiple-antibiotic-resistance and catabolize
ampicillin.
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01 himonoAucakyapiteg TNG Pseudomonas sp. Endyouv 00TE0KAaaToyEvEDN

NanadomouAou E. kai ZiBpomoUAou A.

Epyaotnplo Mevikng MikpoBiohoyiag, Topéag MeveTikng, Avarmugng kat Moplakig
BloAoyiag, Tunpa Biohoyiag, AploTotédelo Maveruathpio Oeooahovikng.

Mponyouuévae deiEapie OTL Eva BAKTNAPLO TOU AMOPOVAOBNKE and £va dIAAUNA ToU
npooopolalel Ta Uypd Tou owuaTog dlaluTomolel avBpakikd aoBEaTio, MpokaAel
5000-£EQPTOHEVN AVACTOAY OXNUATIOHOU UdpOEuanaTiTn 0TV erudAvela doKIpwv
Blolahou Kat mpokalel 50% pelwon Tou BAPOUS TwV SOKIUIWY GUYKPLTIKA HE TOV
paptupa. O okomog Tng mapoloag LeAETNG NTav va dlepeuvnBel n rbavn eprmokn
Tou Baktnpiou autol o LOAUVOEIG OKANPMY LOTWV. DUNOYEVETIKI avaluar xpnol-
HorolwvTag T oUykplon g akohoubiag Tou 16s rRNA yovidiou £del€e 6TL auTod TO
Bakpto elval éva dyvwato eldog Pseudomonas. H Pseudomonas sp. propei va jo-
AOvel mpodPopous 00TE0BAACTES. TNV OUVEXELD EAEYXONKE N TuBavn dpdon Twv
Amomohoakyapttwv (LPS), mou amopovaménkav ano Ty Pseudomonas sp, 0Tnv 00Te-
OKAQOTOYEVEDT) XPNOLHOTOLWVTAG KUTTAPA MUEAOU TWV 00TWV TOVTIKWV. Ot LPS dev
£mpEaoav Tov MOAAMacLaopo KUTTapwy duehol Twv 00T®V, Katd ™) dlapkela 7
nUepwV €kBeang, onwg dlarmoTtwdnke pe v peBodo MTS, xpnolponolwvtag dia-
DOPETIKEG OUYKEVTPWOELS (1 Ewg 50 pg/ml) LPS. ‘EkBeon Twv KUTTAPWY Tou ugAol
TV 00TV 08 LPS yia 7 nuépeg, €lxe wg anoTEAEHA TO OXNUATIONG 00TEOKAAOTMY
e TPOTO £EAPTWUEVO A0 TN OUYKEVTPWOT. H mapatnpoupevn dladpopormoinon frav
€I0IKN yla TV Pseudomonas sp., apol napatnpidnke onuavtika MKpOTEPO MOCo-
016 oXNUATIoPoU 00TEOKAAOTOV 6TAV XpnatporomBnkav LPS tou Bakmplou E. coli.
211 OUVEXELQ, MPOETOIUACTNKAY delypaTta Blodalou, 0Ta oroia 0 OXNUATIONOS OTP®-
patog udpofuamatitn omv erdaveld toug EakpiBnbnke pe avahioeig XRD kat
FTIR. O oxnuatiopodg ooteokAaoTwv dlapecorapolpevog and LPS tng Pseudomonas
endvw ota delypata Blodalou Twv omoiwv 1 emupdavela £xel kaAupOe( e oTpmua
udpotuarmartitn, £deIEe 0TI 01 00TEOKAAOTES, O AvVTiBEON e TO PHAPTUPQ, EiXav Tpo-
oKoA\nBe( aTov udpoEuanatit Kat Tov £ixav EYKOAMWOEL, OTIWE TAPATNPEHONKE Ao
owtoypadiec SEM kat avahuon EDS. Eruréov, avixve(Bnke uynAoTepn ouyKEV-
TPWON GWOPOPOU OTO UTEPKEPEVO TWV doKIWiwy BLloUANOU GUYKPLTIKA E TO Hap-
TUPA, UNOBEIKVUOVTAG OTL 0L 00TEOKAAOTEG TIOU OXNMATIOTNKAY Elxav TV IKavoTtnta
anoppdonong udpofuanatit. Ot kutokiveg TNF-a, IL-6, IL-10 kat IL-12 Bpébnke OTL
aneAeuBep@voVTalL ard TA MPOYOVIKA KUTTAPA TWV 00TEOKAAOTMY KATA Tr dladika-
ola oxnuatiopol 0oTeoKAQOTMY TOU PecolaBeital and LPS tng Pseudomonas sp.
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Lipopolysaccharides from Pseudomonas sp. induced osteoclastogenesis

Papadopoulou E. and Sivropoulou A.

Laboratory of General Microbiology, Section of Genetics, Development and Molecular Biology,
School of Biology, Aristotle University of Thessaloniki.

Previously we reported the isolation of a bacterium from a solution simulating body fluid
which was able to solubilize tricalcium phosphate, to cause dose-dependent inhibition of
the formation of hydroxyapatite layer on the surface of bioglass specimens and to cause
50% reduction of specimen’s weight comparatively to control. The purpose of the present
study was to investigate the possible implication of this bacterium in hard tissue infections.
Phylogenetic analysis by using 16s rRNA gene sequence comparison showed that this
bacterium is a Pseudomonas unknown species. Pseudomonas sp. was able to infect os-
teoblast like cells. Next we examined the possible effect of isolated lipopolysaccharides
(LPS) from Pseudomonas sp. on osteoclastogenesis using mouse bone marrow cells. LPS
did not affect bone marrow cell proliferation during 7 days of exposure, as it was confirmed
by MTS assay using different concentrations of LPS (1 to 50 ug/ml). Exposure of bone
marrow cells to LPS for 7 days caused osteoclasts formation in concentration dependent
manner. This effect was specific for Pseudomonas sp., since considerable lower percent-
age of osteoclasts formation was observed when LPS from E. coli were used. Next, bio-
glass coated specimens were prepared in which the formation of hydroxyapatite layer on
their surface was confirmed by XRD and FTIR analysis. Pseudomonas LPS-mediated os-
teoclast formation on hydroxyapatite-coated bioglass specimens showed that osteoclasts,
in contrast to the control, were attached on hydroxyapatite and then they enclosed it, as it
was observed by SEM photographs and determined by EDS analysis on the enclosed par-
ticles. Further, higher content of phosphorus was detected in the supernatant medium of
bioglass specimens comparatively with control, indicating that osteoclasts were capable
of hydroxyapatite resorption. The cytokines TNF-a, IL-6, IL-10 and IL-12 were found to be
released by osteoclast precursors undergoing Pseudomonas sp. LPS-mediated osteoclast
formation.
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MeAéTn napapéTpwv ekxUAiong ou emmpedfouv TNV MOGOTNTA Kal THYV 6UGTACH TRV
Aimapav of€wv Twv wopohmdinv pIKpoPIakig poéAsuong mou ekyuAilovral amd
10 £dad0g

NanadomnotAou E.3.', KapriotZag A.I'.2 kar MevkiooyAou-Zmupoudn O.!
AploToTéAelo Maveruotnto Ogaoalovikng, ZxoAn Mewnoviag,

Epyaotplo Mewpykav Gapudkwy, 54124 Oeooahovikn,

MaveruoTtnpio Oeooahiag, Tunpa Bloxnpeiag kat Blotexvoloyiag, 41221 Adploa

H avauon twv Aimapav o&Ewv Twv ¢wopoAmdiowv (PLFAS) amoTelel fia eupewg
XpnotporotoUpevn uEBod0 yia Tov TMPoadlopIauo Tou HeyEBoug Kat TG oloTtaong
NG HIKPOBLAKAG KolvOTNTAG TOu €8Adoug. H ekxUAlon Twv PLFAs atnpiletal oto
TpOTOTOINUEVO TPWTOKOANO TwV Bligh kat Dyer rou nephapBavel ekxUALON pe piypa
opyavikoU SlaAUTn/ueBavoAng/pubuioTikou dlalupatog (1:2:0.8 viviv). H emAoyn op-
yavikou dlaAlTn kavn pubpioTikoU dlalupatog dlapoporoleital HeTagl Twv dlago-
pwv peAeT@V oV BIBAoypadia. Ma Tov AOyo peAeThONKe 1 emidpaon a) Tou
opyavikoU SlaAlTn (YAwpodoppto 1 dixAwpouedavio) B) Tou pubuIOTIKOU SlaAu-
patog (dwadpopikd pH 7.0 1 Kitpik6 pH 4.0) kat y) TG dlapkelag ekxUAong (1 KU-
KAOG eKXUALONG €Ml 2 WpeG 1 2 KUKAOL €Tl 2 WPEG) OTNV MOCOTNTA Kal TV cUoTaan
TV PLFAs pikpoBlaknig mpogheuang mou ekxuAifovTal and To £édadog. H emidpaon
TV NMOPANAve MAPAPETPWY LEAETNONKE ae £va 6Evo (pH 5.5) Kat oe £va aAKaAKo
£dagog (pH 8.6). O éyioTeg ouykevtpwaoelg PLFAs kal ota 0o £dadn LeTpnonkav
Uotepa amod 800 KUKAOUG ekXUAIONG e EKXUALOTIKO uiyua XAwpodoppiou/iedavo-
MNG/puBpIoTIKOU SIAAUHATOC KITPIKWY. AVAAUOT TwV dEBOUEVWY OXETIKNG adBoviag
TV PLFAs pe tv 1é00d0 Twv Kuplwv ouvioTwomV ESEIEE OTL 1 ETAOYI TOU piyua-
T0G €KXUNONG EMMPENTE ONUAVTIKA OV TNy oloTaor Twv PLFAS Tou ekUAloTnkav
katd To delTEPO KUKAO ekXUALONG. Ta PLFAs otnv meloyndia Toug ekxuhiotnkav
oe peyahlTepo MOO0OTO KATA TOV MPWTO KUKAO EKXUALONG, EKTOG amo Ta 18:2w6,9
(delkTnG HUKNTWV) Kat 22:0 (BeIKTNG EUKAPUWTIKOV LIKPOOPYAVIOU®V) TIOU EKXUAL-
otnkav oxedov eEioou Kat aToug dUo kUKAoUG ekxUAONG. H eruloyr Tou opyavikoU
SlaAlT emmpéace onpavTikG v ouotaon Twv PLFAS mou ekxuhiotnkav. H ekyUAion
TV MeploodTepwy PLFAS BEATIOONKE OMUAVTIKA [E TV XPNon XAwpodopiiou aTo
piypa ekxUAMong, v povo Ta Ainapd o&éa 18:2w6,9 kat 22:0 euvonBnkav and v ma-
pouaia dixAwpopedaviou. H BeAtioTomoinuévn UEBodog ekxUAlong Twv PLFAS mou
napouctaletal odnyel o€ mapaAan HEYIOTWY OUYKEVTPp@Ooewv PLFAS kal unopet va
XpnotporonBei yia Tov XapakTnpLopo ™G HIKPORIAKAS KOWVOTNTAG TOU £3AGOUg
ave&aptTwg pH.
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Study of the extraction parameters that significantly influence the quantity and the
composition of PLFAs extracted from soils

Papadopoulou E.S.", Karpouzas D.G.2. and Menkissoglu-Spiroudi U.!

'Aristotle University of Thessaloniki, School of Agriculture, Pesticide Science
Laboratory, Thessaloniki 54124, Greece,

2University of Thessaly, Department of Biochemistry-Biotechnology,
Ploutonos 26 & Aiolou Str., Larisa 41221, Greece

Phospholipid fatty acid (PLFA) analysis is a robust method which has been extensively
used to obtain information for the size of the soil biomass but also for the structure of the
soil microbial community. Extraction of PLFAs from soil samples is still based on the pio-
neering protocol of Bligh and Dyer and subsequent modifications resulted in the use of an
extraction solvent including a mixture of solvent/methanol/buffer (1:2:0.8 v:v:v). The se-
lection of solvent and buffer in this extraction mixture varies between studies. Therefore,
we investigated the individual and combined effects of solvent (chloroform (CHL) vs.
dichloromethane (DIC)), buffer (phosphate (Phos) pH 7.0 vs. citrate (Cit) pH 4.0), and ex-
traction duration (2 h vs. 2 x 2h) on the quantity and composition of PLFAs extracted from
an acidic (pH 5.5) and an alkaline (pH 8.6) soil. The combination of CHLCit and a 2 x 2-h
extraction duration maximized PLFAs yields in both soils. Principal component analysis of
the relative abundance data of the PLFAs showed that the choice of the extraction mixture
did not significantly influence the profile of the PLFAs obtained by the first 2-h extraction,
whereas it had a profound effect on the composition of PLFAs obtained by the second 2-h
extraction. Most PLFAs were extracted during the first extraction step except for 18:2w6,9
(fungal indicator) and 22:0 (eukaryotic microorganisms indicator) which were almost equally
extracted by the two extractions cycles. The choice of organic solvent significantly influ-
enced the composition of PLFAs extracted; the yield of most PLFAs increased with CHL ex-
cept for 18:2w6,9 and 22:0 which were favored by DIC. Overall, a 2 x 2h extraction with
CHL:methanol:Cit as a single-phase extraction solvent is expected to provide maximized
PLFAs yields representative of the soil microbial community.
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MoooTIKOG POGBIOPIoNOE TNG HETAPOPAG TWV TIABOYOVWY HIKPOOPYAVIoHWDY
Escherichia coli 0157H7 kai Listeria monocytogenes scott A ano pnxavi Kiya
oc piAéTa Bosiou KpEaTog

NanadomouAou 0."2 Mkava E.!, FpotvTa A.!, Xwpiavémoudog N.I".1,
Koutaoupavig K., Mavayou E.Z.! kar Nuyag I'.-L.E.!

Epyaothplo MikpoBiohoyiag kat Blotexvoloyiag Tpodipwv, TpAua EmoTthung kat
Texvoloyiag Tpodiuwy, Mewrovikd Maveruothuio ABnvav, lepd 086G 75, Abrva 11855,
2EQVIKO 'Idpupa AypoTikig ‘Epeuvag, lvaTitoito Texvoloyiag AypoTikav Mpoioviwy,
3. BeviZéhou 1, 14123 AukoBpuan, ENNASa,

SEpyaoTnplo MikpopBlohoyiag Tpodipwy kat Yylewvhg, Tunpa Emompung Tpodiuwy

kat Texvohoylag, Fewmovikh ZxoAn, AptototéAelo Mavemothpio Oeooalovikng,
©eooahovikn 54124, EANada

H dlaoTaupolpevn empuoAuvan eival évag amnd Toug KUPLOTEPOUG TAPAYOVTES MOU
ouvtelel oTIg Tpodoyevelg AolpwEEIC AOYw TNG HETAPOPAG MaBoYOVmY UIKPOopYa-
VIOU®V 0T TPOIHA. ZKOTIOG TG mapoloag MEAETNC HTAV O MPOGBIOPIOHOC TNG |-
Tapopdg Twv maboyovwv Baktnpiwv Escherichia coli O157H7 kai Listeria
monocytogenes scott A aro Tn pnxavn Kiua oe pn epuBoliacuéva dpAETa Boeiou kpé-
atog. MponyoUpeves HeAETec £delEav wE Ta MaBoyova BAKTNELA TG HEAETNC JrTo-
poUV va EemPLOOOUY O€ OMOYYOUS, LAYELPIKA OKeEUM, emudAveleg Kormg Kat
pnxavnuata enegepyaciac TPodipwy yia OPES N Kal HEPES. TNV TapoUaa HEAETN,
OINETa BOELOU KPEATOG EUPBONIACTNKAY e TOV KABE TaBOYOVO UIKPOOPYAVIOUO Eg-
XWPLOTA O€ TPELG BIAPOPETIKES APXIKES OUYKEVTPWOELS (103, 105, 107 CFU/g) Kat Té-
pUOaV amo T UNXavi Tou KIHA. 2T ouvéXela, MEpacav dladoyika aro ™ unxavn
TOU KIpA 6 un eppolaopéva detypata GINETWY Kat PeAeTHBONKE 0 TANBUOOG Tou
naboyovou BakTnpiou mou ueTadépOnke ota ev Aoyw delypata kpeatog. Amo Ta
anoteAéopata mpogkuPe OTL OAa Ta W eBoAlacUEVa GINETa TuOAUVONKAY KATA
TNV METATPOTT TOUG OF KIUQ, YA OAES TIC CUYKEVTPMOELS TOU apXIkoU elBoAiou. Ta
np®Ta delyuata KpEATOG MoU MEPACAV ArO TN UNXavi TOU KIA MepLelav ueyao-
TEPO APIOUO KUTTAPWY TOU TaBoyOvou {iKpoopyaviopoU, o ornolog oTadlakd pel-
(VOVTAV |E TO MEPAOUA TWV dIAdOXIKWY delyMATWV. H eKTETAUEVN emBiwon TwV
BakTtnpiwv og cUVBUAOKO e TIBAVOUG KAaKOUG XELPIOMOUG KATA TNV MAPACKEUN Kal
enefepyaoia TwV TPodipwv KaBIOTA amapaitTn TNV MEPAITEPW UEAETN Kal TPO-
BAeyn G peTadopdc naboyovwy Baktnpiwy.

H epyaoia xpnuatodothenke and To KovoTiko Epyo ProSafeBeef (www.prosafebeef.eu)
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Transfer of Escherichia coli 0157H7 and Listeria monocytogenes scott A to non-in-
oculated beef fillets through meat mincing machine

Papadopoulou 0.2 Gkana E.! Grounta A.", Chorianopoulos N.G.!,

Koutsoumanis K.P.2, Panagou E.Z." and Nychas G.-J.E.!

'Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science, Technology
and Human Nutrition, Agricultural University of Athens, lera Odos 75, Athens 11855, Greece,
*National Agricultural Research Foundation, Institute of Technology of Agricultural Products,
Sofokli Venizelou 1, Lycovrissi 14123, Greece,

3Laboratory of Food Microbiology and Hygiene, Department of Food Science and Technology,
Faculty of Agriculture, Aristotle University of Thessaloniki,

Thessaloniki 54124, Greece

Cross-contamination is one of the most important contributing factors in foodborne illnesses
due to the transfer of pathogens to food products. The aim of the present study was to
evaluate the transfer of Escherichia coli O157H7 and Listeria monocytogenes scott A
through meat mincing machine. Several studies indicated that the pathogens may survive
on sponges/clothes or/and utensils for hours or days after initial contact with the microor-
ganisms. In the current study, beef fillets were inoculated with three different initial con-
centrations of the two pathogenic bacteria separately (102, 10° and 107 CFU/g) and passed
through meat mincing machine. Afterwards, 6 sequential non-inoculated beef fillets passed
through meat mincing machine and the transfer of the pathogen population, was meas-
ured. Regarding the results, all of the non-inoculated bee fillets were contaminated with the
pathogen. Moreover, the transfer of the pathogen population was highest at the first non-
inoculated beef fillet, and was decreased progressively with the passage of sequential non-
inoculated samples. The extensive survival of the bacteria in combination with bad handling
practices makes necessary the study and prediction of the transfer of pathogenic bacteria.

Acknowledgement: This study was funded by ProSafeBeef integrated project
(www.prosafebeef.eu) within the 6th Framework Programme of the EU.
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HAektpovikiy MUTn: Mia Tayeia péodog sAéyyou Tng alloinwong PIAETwv Bociou
KpéaTog

NanadomotAou 0.2, Taooou X.2, Schiavo L.%, Mavayou E.Z.! kar Nuyag I.-l.E.!

Epyaothplo MikpoBiohoyiag kat Blotexvoloyiag Tpodipwv, TpAua Emothung kat
Texvoloyiag Tpodipwv, Mewmovikd Maveruathpio ABnvay, lepd 086g 75, ABNva,

2EQVIKO 'Idpupa AypoTikig ‘Epeuvag, lvatitoito Texvoloyiag AypoTikav Mpoioviwy,

3. BeviZéhou 1, 141-23 AukoBpuon,

3Biological Division, Technobiochip ScaRL, Via Prov.le per Pianura 5, 80078, Pozzuoli (Na), Italy

H oopn amoteAel TNV onuavTikoTepn (0wg MapAPETPO yia Tov Kaboplouod g opya-
VOMTTTIKNG G&LOAGYNONG TWV TPODILWY Kal EMOMEVWS elval eEALPETIKAG onuaciag n
MEAETN TWV TTINTIKWV OUCLOV WG dUVNTIKO( deiKTES aEloAdYNONG TNG MoLOTNTAG. ETNV
napoUoa PENETN, PINETA BOEIOU KPEATOG GUVTNENBNKAY agPOPIa OE BEPOKPATIES
WUENG (0, 4, kai 8°C) yia Xpovikd BlAoTnpa £wg 434 MPeG LEXPL TNV alolwon Twv
detypatwy. MapdAAnAa pe TIG pikpoBloloyikeg avaluoelg (OAKN Meaodihn XAw-
p(da), MpayuatomnomBnke opyavoAnTITikog EAEYX0Q yla TV KaTnyoplomoinon Tou
Kp€aTog o€ TPelg KAADELG TOLOTNTAG (DPETKO, OXETIKA GPETKO KAl AAAOLWHEVO),
KaB®Q Kal Tpoodloplopog Tou TnTiKoU Tpodi e Xprion NAEKTPOVIKAG HUTNG. H
NAEKTPOVIKI LUTN TIOU XpnotporowBnke fTav Turou Libra Nose (Technobiochip, Italy)
epodlaopévn e 8 alobnmpeg (Eupwraikn Matévta [EP1505095)). Ma T HEAETN TwV
TTNTIKOV XAPAKTNPLOTIKWV TOU Selylatog, 5 g dIAETOU TomoBeBnKav o GLaAn xw-
pnTikoTTag 100 Ml KaL napépevav yia 1 wpa oe Beppokpacia dwpatiou (20°C) wote
Va UTIAPEEL KOPEDOG TOU UTEPKE(EVOU XWPOU TNS GLAANG e Ta TTINTIKA TPoidvTa
Tou delypatog. Katomy, Ta mmTIKa ouoTaTika avahlenkav otnv NAEKTPOVIKN HUTN
KQl TO Ofa anoKELoNG TWV aloBNTPWY KATaypadoTav GUVEXWS O UTIOAOYIOTH.
Ta dedopéva mou GUAEXBNKAV aro TNV NAEKTPOVIKN MU, urioBARBnKav oe Ala-
XwpLoTikn Avauon Mapayoviwv (Factorial Discriminant Analysis, FDA) kal oe ava-
Auon pe K-Kovtivotepoug Tleitoveg (K-Nearest Neighbours, KNN) doote va
dlepeuvnBei n duvatodTNTA CUOYETIONG TNG KATNYOPIag TMOLOTNTAC TOU KPEATOC e
TO TIINTIKG amoTUMwHa TS NAEKTPOVIKAG LUTNG. Ta aroteAéopata £delEav 6TLN OTa-
Ttk avaAuon pe FDA apouciace owoth) kamyoplorioinon o€ mocooté 81% Twv
Bswucmuv o€ Ox£ON e Tov OpYO.VOM]TlTLKO ToUg TPOBIA. Ava)\UTlKorspa TO 00O
016 0pANg npoB)\qunq NG kAAong molotnTag Hrav 72, 78, kat 86% avtiotolxa, yata
q)psom OXETIKA ppETKA KAl aMounusva delypara. Ta anoTeAEDHATA TIOU TIPOEKU-
wav arno v avaluon KNN £dwaoav rapopoleg mpoBAEYelS. And Ta amoTeAéoaTa
MPOKUTTTEL OTL ) NAEKTPOVIKT HUTN 0€ OUVOUAOWO e KATAAANAN XNUEIOUETPIKN Qva-
Auaon umopei va xpnaotporiomBel yia tnv mpoBAeYn ™G moLdTNTaAg TOU Kpedtog. Kade
TITNTIKO AnOTUMWHA UMopEl va ETAoXNHATIOTEL 0 XPNotun TAnpodopia oe axéon e
10 BaBuod ™G aMoiwong, woTe va eivat duvath 1 XpNon ™G NAEKTPOVIKAG HUTNG
anod tn Bounxavia Tpod{lwv wg ev duvapel Taxelag kat expnotng Pedodou mol-
OTIKNG KTIUNONG NG aANOIWONG TOU KPEATOC.

H epyacia xpnuatodotndnke amod 1o kovotikG €pyo SYMSIOSIS EU (www.symbio-
sis-eu.net)
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Electronic nose technique: A rapid method for monitoring beef fillets spoilage

Papadopoulou 0.S.'% Tassou C.C.2 Schiavo L.}, Panagou E.Z.! and Nychas G.-J.E.!

'Laboratory of Microbiology and Biotechnology of Foods, Department of Food Science

and Technology, Agricultural University of Athens, lera Odos 75, Athens, Greece, GR-11855,
*National Agricultural Research Foundation, Institute of Technology of Agricultural Products,
Sofokli Venizelou 1, Lycovrissi, Greece, GR-14233,

3Biological Division, Technobiochip ScaRL, Via Prov.le per Pianura 5, 80078, Pozzuoli (Na), Italy

Odour is a major olfactory parameter determining the sensory quality of food commodities
and itis therefore of interest to investigate whether volatile compounds could be considered
as indicators of quality assessment.

In the present study, beef fillets were stored aerobically at three different temperatures (0,
4, and 8°C) and microbiological analysis in terms of total viable counts (TVC) was per-
formed in parallel with e-nose measurements and sensory analysis for a total period of 434
hours until spoilage was evident in the samples.

An electronic gas sensor (e-nose) array system (Libra Nose, Technobiochip, ltaly) imple-
mented with an array of 8 non-selective sensors covered by a European patent
[EP1505095] was used to generate a chemical fingerprint (pattern) of the volatile com-
pounds of beef fillet samples during storage. Specifically, 5 g of beef were introduced in-
side a 100 ml volume glass jar and left at room temperature (20°C) for 60 min to enhance
desorption of volatile and semi-volatile compounds from the meat into the gas phase. Sub-
sequently, the headspace was pumped over the sensors of the electronic nose and the
generated signal was continuously and in real time recorded.

The acquired volatile fingerprints of aroma profile were used in order to predict the sensory
group of the meat sample during storage at chill temperatures. The volatile patterns col-
lected from e-nose were subjected to Factorial Discriminant Analysis (FDA) and K-Nearest
Neighbours (KNN) analysis in order to predict the quality of a sample that was pre-char-
acterized as fresh (F), semi-fresh (SF) or spoiled (S) from a taste panel. Results showed
that FDA and KNN analysis provided good discrimination of beef fillet samples regarding
their spoilage status. Specifically, the overall correct classification for the three sensory
classes for FDA was 81%, while classification for fresh, semi-fresh and spoiled samples was
72,78, and 86%, respectively. Results of KNN analysis were quite similar. The use of e-
nose technique in combination with chemometrics could be employed satisfactorily to ac-
quire volatile fingerprints of aroma profile and predict the sensory group of the sample of
beef fillet during storage at various temperatures. E-nose has a considerable potential for
application in the food industry as a rapid and non-invasive method.

Acknowledgement: This study was funded by SYMBIOSIS - EU (www.symbiosis-eu.net)
project within the 7th Framework Programme of the EU.
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Verticillium: évag 6£50UaAIKA «TIPOIKIGHEVOC» APUAETIKOG HUKNTAG — YOVISIWPATIKA,
mAnBuopiakn Kai AsIToupyiki pehéTn

Nanaiwdvvou LA., FewpyaAAq M. kai Tomag M.A.

Topéag MeveTikng & Blotexvohoyiag, Tprua BloAoyiag, Maverothpio ABnvay,
MaveruotnuioUnoAn 15701, ABnva

O1 ¢puToTaBoyo6vol aokouUKNTES Tou Yévoug Verticillium BewpoUlvTtal mapadootakd
apuleTikol, kaBwe oudémote £xel mapatnenBel oe autolg GUAETIKN Ao
avarapaywyng. Ta eidn Tou yévoug Verticillium moAhamactalovral pe IITWTIKES
dlepyaoieg, HEOW BAAOTNTIKNG Mapaywyng Kovidiwv. v mapoloa epyacia
avadEPETAL Mia YOVISLWHATIKN Kal MEIPAUATIK dlepelvnon ™G mbavig IkavotnTag
tou Verticillium va ¢épel €ic MEPAC PUAETIKEG dlepyaoieg. Xpnatpomononkayv
noAudpLBoL eTEPOAOYOL EKKIVNTEG Yia T 0Apworn Uiag eKTETAUEVNC GUANOYNG
otehexwv Tou Verticillium yia 1816popda yovidia rou kabopilouv To GUZEUKTIKO TUTO
(yovidia ouleukTikoU TUTIOU). And KABe oTENEXOG evioxUBnke £va mpoiov PCR,
eVOEIKTIKO elte yla Tov TUmo MAT1-2-1 (e potiBo HMG-box) eite MAT1-1-1 (ue potiBo
alpha-box), yeyovog mou urodnAwvel rbavi) eTepoBAMAIK opyavwaon Tou PUKNTA, Ke
LOXUpN eMKpATNON TOU TUMou MAT1-2 yia To V. dahliae. H avaluon RT-PCR €delEe
BAQOTNTIKA EKPPAOT QAUTOV TWV YOVISIWV, EVG) I KAWVOTION N Kal 0 TIP00BI0PLoHOS
¢ alnlouxiag avTimpooWNEUTIKMY TPOIOVTWY evioxuong anokaluyav xapa-
KTNPLOTIKOUG onpelakols moAupopdLopoUg eviog Kat peTa&l Twv opadwy VCGs
(Vegetative Compatibility Groups) Tou eidoug, mbavd mnpodoplakols o€ pia
npoomddela SlaAeUkavong ™G evO0-I8IKNG UAOYEVEONG Kal TANBUGHIAKIAS SOUNC.
H yovidlwpaTikn peAéTn anokdAuye v napoucia oto yovidimpa tou Verticillium
OAwV TwV UTdAOIMWV YovIdiwv Tou TioTeleTal 0TI oxeTiCovTal [e T ouleuln kat Tov
GUAETIKO KUKAO: TiBavoucg TpodpOpouS Kal UModoXeic depolovav, OXETIKOUC
HETAYPAPIKOUC TAPAYOVTES KAl CUOTATIKA HOVOTIATIOV HETAYWYNHS ONUATOC, OTIWE
npwteivee G kat MAP kivaoeg. Evromiotnke emiong opdAoyo tou yovidiou rid-1,
anapaitnTou yia Tov pnxaviopo RIP rou ekdnAwvetal Jovov Katd Tov GUAETIKO
KUkAo atn Neurospora crassa, kat BpéBnkav evdei&els yia petalakoyéveaon Turnou
RIP evog petpopetabetou atolyeiou TUmou LTR oto yovidiwua Tou V. dahliae. ‘Oha
TA MAPANAVW OUVNYopoUV 0To CUUNEPaaa Twg To Verticillium eivat eEorALoPEVO e
T0 M\PeG 0eE0UANIKO YOVIBIAKO SUVAMIKO. EMOPEVWS, £XEL 1BIAITEPO EVBIAPEPOV 1)
nepaltépw dlepeivnan e mBavotnTac N UAETIKOTNTA va UpioTaTal OVIWG 0To
Verticillium — dpa kat n meptypadn e, f va unv eival tinota napanavw and pia
apyalia, maporiiopévn MEOV TAKTIKN. H KaTaokeur| Kat AEITOUPYIKI HEAETN EVOC
oteAéxoug adpavoroinong Tou MAT1-2-1 rou BpiokeTal oe eEEAIEN avapéveTal va
TAPAOYEL CAPE(C aMaVTNOELG TIPOG AUTNY TV KatelBuvan.
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Verticillium: a sexually gifted asexual fungus - genomic, population and functional
inquiries

Papaioannou I.A., Georgalli M. and Typas M.A.

Department of Genetics & Biotechnology, Faculty of Biology, University of Athens,
Panepistimiopolis 15701, Athens

The plant pathogenic fungi of ascomycetous genus Verticillium have long been considered
asexual, as their sexual form of reproduction has never been observed. Verticillium species
are only known to reproduce via the vegetative production of mitotically derived conidia. We
report here a genomic and experimental survey into the potential of Verticillium to accom-
plish sexual processes. Various heterologous primer pairs were used for the screening of
a large collection of Verticillium strains for idiomorphic genes determining mating type (MAt-
ing Type genes). Every isolate produced a PCR amplicon indicative of either MAT1-2-1
(containing a HMG-box motif) or MAT1-1-1 (containing an alpha-box motif) locus, sug-
gesting a potentially heterothallic organization of the fungus, with a strong bias toward
MAT1-2 type for V. dahliae. RT-PCR analysis indicated the vegetative expression of mat-
ing type loci, while cloning and sequencing of representative amplicons confirmed our re-
sults and revealed characteristic inter- and intra-VCG (Vegetative Compatibility Group)
single nucleotide polymorphisms, putatively informative in terms of clarification of intra-
species phylogeny and population structure. Our genomic study revealed the presence of
all the additional known mating and sexual development-associated gene machinery: pu-
tative pheromone precursors and receptors, related transcriptional regulators and signal
transduction components such as G proteins and MAP kinases. We also identified a rid-1
homolog, essential for the sexual phase-restrained RIP mechanism in Neurospora crassa,
and found evidence for RIP-like mutation of an LTR-type retrotransposon element in V.
dahliae. All these results suggest that Verticillium is equipped with full sexual gene poten-
tial. Therefore, it is important to further investigate whether sexuality exists in Verticillium
somehow masked and thus not yet reported, or is just an evolutionary relic of an once func-
tional but now disarmed/destroyed mechanism. The on-going construction and functional
characterization of a MAT1-2-1 deletion mutant is expected to provide solid answers to this
end.
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AlaKuTTapIKN EMKOIVWVia BakTnpiwy - UTWV Kal o EMSPACEIG TNG GTOV apIBpO
avTiypaowv maopdiov Twv Rhizobiaceae

Narmd K.M.

Topéag MeveTikng Kat Blotexvohoyiag, Tunua Blohoyiag, EKMA,
MaveruotnuioUmoAn, IAiola, ABnva 15701

Ta neploooTepa peyala povoavTlypadika maopidia Kat SEUTEPOYEVI XPWHOOW-
pata Twv Rhizobiaceae 51aBETOUV AUTOVOUA GUCTAMATA AVASITAACIAGHOU - KATa-
HEPLOMOU 0Ta BuyaTpika KUTTApaA, oU ovopdlovTal ‘kacEteg’ yovidiwv repABC. ZTig
KQOETEG AUTEG Ta repA Kat repB eival yovidla Katapeptopou, To repC yovidlo Evap-
NG TG avTiypadng, v emiong ouprnepthauBavovtatin cis onueia évapéng e av-
TIypadng, Kevipouepidla kat BEoelc uetaypadlkng puduiong. Eupniuata mou
BaoiCovral Kupiwg ota oykoyova maopidia Ti tou Agrobacterium BepeAiwvouy éva
MOVTENO apVNTIKAG pUBKLONG TG Ekdpaang Tou repABC, ou euBlveTal yla To oTa-
Bep0, povadlaio aplbpd avTypddwv Twv popiwv orou edpaletal, alAa katadel-
KvUouVv Kal ¢palvopeva Hetaypadikng evioxuang Tou repABC, KaTomy anokplong oe
dlaBakTnplaka onuata 1 onuata mou avraAAdooovral avapeoa ota BakTipla Kat T
OUTO-EeVIOTH. AMOTENEDA TNG HETAYPAPIKNG evioxuang Tou repABC eivat yia To Ti
r\aopidlo TouhdytoTov, n au&non Tou aplBpou avtiypddwy Tou, N evioxuon oAou
TOU PETAYPAPMUATOS TOU, KABWE Kal 1) enakoAoudn alEnarn g oykoyEveang mou
eMpEPeEL 0TO GUTO. € eminedo Baknpiakol TANBUGHOU, OXETIKN UE TNV evioyxuan
e yovidlakng deEauevng Tou Ti eival kat 1 evepyoroinon e optl6vTiag Uetado-
PAG TOU OF YEITOVIKA BAKTNPLA, GALVOHEVO TIOU EMIONC UMOKELTAL 08 EAEYXO BLOKUT-
TAPIK@Y ONUATWY Kal Tou Xpovia eival yvwoTo 0Tl Xapaktnpilel maopidia
aypoBaktnpiwv kat piloBiwv. Mpoéodata supnuata KATadelkvUouv OTL amod TN Yepld
Tou GUTOU eKAUOVTAL EVOOELS TIOU KATAMOAEMOUV TA TAPATAVW, MAPEUTOdIoVTaG
0TNV MePIMWon Tou aypoBakTeiou Tr SIOKUTTAPIK EMIKOVMVIA, HEIOVOVTAS TN
HOAUOHATIKOTNTA, aAAG Kal KataoTéNNovTag v dla v unepékppacn tou Ti
repABC. Zuvolikd Ta dvw umodelkviouv 0Tt TAaopidla Twv Rhizobiaceae ektiBevTal
OTIC TUSPACEIC BIAKUTTAPIKNG EMKOWVWVIag avaueoa ota Baktnpta n/kat toug Ee-
VIOTEG TOUG, DaIVOHEVO TIPWTODAVES Yla HOpLa TOU £wg Twpea BewpolvTtay oTL dla-
odahilouv auotnpd TIc Aettoupyieg Toug. To yeyovog OTL 1 d6an Kat avaloyia
(BLAITEPWV HEPOV TWV BAKTNPLAK®Y YOVISIWHATWY Uropel va dlakupaiveTal wg aro-
TéAeopua avtalayng onuatwy, BETEL EpWTNHATIKA WG MEOG TNV afia ™G anokAEL-
OTIKNG KATaypadng BAKTEIaK®Y MNBUCU®Y Kal EKTIUNONG Tou pONOU QUTGV OF
HEIKTES HIKPOPBLOKES KOWVOTNTEG 1 OUCTAUATA EEVIOT@V-TABOYOVWY. AVTITAOOEL OTL
1 dUVAIK OXl HOVO TWV KUTTAPWV MG Kal TV YOVISIWHATWY TOUS Kab’ autwv
uropel va mailel poho otnv eEENEN/MPOBAEYN BIOAOYIKWY GALVOUEVWY.
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Interbacterial or transkingdom signalling and plasmid copy-number in the
Rhizobiaceae

Pappas K.M.

Department of Genetics and Biotechnology, Faculty of Biology,
University of Athens, llissia, Athens 15701

Most large unit-copy plasmids and secondary chromosomes of the Rhizobiaceae replicate
and segregate to daughter cells via functionally autonomous genetic regions called repABC
cassettes. In repABC cassettes, repA and repB are plasmid partitioning genes and repC
encodes the replication initiator protein; included in these loci are also replication origins,
partitioning centromeres and regulatory elements. Findings based on the Agrobacterium
oncogenic Ti plasmids have recently provided a model regarding the constitutive expres-
sion of repABC, which acts in replicon copy-number control; they also convey the notable
up-regulation of the Ti repABC, which is brought about by inter-bacterial or host-bacterial
signaling. Transcriptional up-regulation of the Ti repABC after signaling induction is not
without consequence and results in considerable amplification of the Ti plasmid copy-num-
ber. It also elevates the entire Ti transcriptome and confers a marked increase in Agrobac-
terium-mediated oncogenesis. In the bacterial population as a whole, a factor also
contributing to the Ti gene-pool amplification is its horizontal transfer, which is again de-
pendent on interbacterial signals, and is a long-known property of several agrobacterial
and rhizobial plasmids. According to recent findings, plant defense compounds seem to
counteract the aforementioned phenomena, and do so in at least Agrobacterium that has
been tested, by inhibiting repABC expression, by interfering with cell-density perception
and by ultimately quenching virulence. Altogether, the above suggest that plasmid genomes
of the Rhizobiaceae are subjected to the bacterium-eukaryote and/or the interbacterial
communication networks - a phenomenon quite unprecedented for replicons thought of as
stringently controlled. That any given genomic component may exhibit signaling-depen-
dent fluctuations in its molecular dosage, challenges the ways bacterial populations and
their community or host-borne impact are assessed. It suggests that the dynamics of not
only organisms but of genomes per se should be taken into account when attempting to de-
scribe, or even predict, community behaviors.
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duhoyeveTikn avahuon MAaykTIKOV KuavoBakTnpiwv ané Aipveg Tng EANGSag

Nammag N. kai FkéAng Z.

Topéag Botavikng, Tunpa Biohoyiag, AptototéAeto Mavemothpio O@eooaovikng,
T.0.109, 541 24, @ecoahovikn.

H MolkINOTNTa TwV KuavoBakTeiwv mou anapTilouv Tic avBioelc Tou vepol ExelL 1B1-
aitepo evdlapEpov KabBwC mponyoUeves £peuveg oTig Aiveg Tng EANAdAC £xouv
dei€el 0TI umopel va oupBaivouv napateTapéves TANBUOUIAKES EKPNEELS Kuavopa-
KTnpiwv akopn Kat kaBoAn Tn didpKela TOU £€TOUG. 2€ aUTH TNV £pyacia dlepeuviy-
Bnke N MOKINOTNTA TWV KUAVORBAKTNPIWY PEGW TNG AVAAUONG TWV GUAOYEVETIKOV
ox€oewv. Ot GUNOYEVETIKES OXETELG ENXONKAV and TIC UTIAPXoUoEG aAANAouUXieg
ot GenBank Tou 16S rRNA yovidiou kuavoBaktnpiwv amné uddtiva cuoThpata e
EAGOag. H meloynoia Twv GuloTimwy mou BpEBnkav avikouv aTtoug KAASoug Twv
Microcystis, Anabaena, Aphanizomenon, Cylindrospermopsis-Raphidiopsis, Limnothrix kat
Planktothrix nepIA\alBAVOVTAG TNV MEPLOTOTEPN AMO TNV YVWOTH TOIKIAOTNTA MO ava-
yvwpietal ota HophoAoyika £(dn Twv eAANVIKOV Aipvvav. QoTooo, N MoIKINOTNTA
TV KUavoBaKTnpiwy mou oxnuatiouv 1) GUMUETEXOUV OTIC avBioe(g elval og KATolo
Babuo ayvwotn kabwg n duloyeveTiki avaluon avadelkviel Ty mapouaia 1) At-
YOTEPO YVWOTMV KUavoBakTnpiwy, 2) taxa mou kataypadovTal yia mpatn ¢opd oTiq
Auveg g EAAGDag kat 3) mbavoug vEoug GUAGTUTOUG,.
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Phylogenetic analysis of planktic cyanobacteria in Greek lakes

Pappas N. and Gkelis S.

Department of Botany, School of Biology, Aristotle University of Thessaloniki,
P.O Box 109, GR-541 24, Thessaloniki, Greece

The diversity of cyanobacteria comprising water blooms is brought into attention as previ-
ous studies in Greek lakes have shown that prolonged cyanobacterial blooms continuous
throughout the year can occur, which are dominated by known toxic species. In this paper
we investigated the diversity of cyanobacteria through the study of phylogenetic relation-
ships. Phylogenetic relationships were inferred on the basis of the existing 16S rRNA gene
sequences originating from freshwaters of Greece available in GenBank. The majority of
the phylotypes found belonged to Microcystis, Anabaena, Aphanizomenon, Cylindrosper-
mopsis-Raphidiopsis, Limnothrix and Planktothrix clades, comprising most of the diversity
previously recognized in cyanobacteria morphospecies in Greek lakes. However, the di-
versity of the cyanobacteria forming and participating in blooms is to some extend unknown
since phylogenetic analysis indicates the presence of 1) lesser known cyanobacteria, 2)
taxa recorded for the first time in Greek lakes, 3) possible new phylotypes.
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MeAETn TG EKdpaong yovidiwv rou spmAékovTal oTn BloouvBson £oTEpwY o 800
dlapopeTIKa oTEAEXN Tou idoug Saccharomyces cerevisiae katd Tn didpkeia al-
KooAikAg {Upwong yAeUkoug Ntepmiva péow moaotiking PCR (Q-PCR)

MapanovAn M., Zpakiavakn A., Mepiouvakng A. kai Apaivag K.
Epyaotnplo Bloxnuelag, Tunua Xnpeiag, Naveruotpio lwavvivwv, 45110 lwavviva, EANGSa

Kata tn didpketa g aAkooAlkng LUuwaong ot {Ueg OUVBETOUV £va ONUAVTIKO
aplOPo aPWHATIKOV EVAOOEWY. ZUYKEKPLUEVA EXEL avadepBel 6T mapdyouv mavw
anoé 400 SladoPETIKES APWHATIKEG EVWOELS TIOU MEPINAUBAVOUV aAkooAeS, 0EEa,
£0TEPES, KAPBOVUAIKES, alwTOUXES Kal BEIOUXES EVWTELS, OAKXAPA, GAIVOAES K.4
Amo TIC MAPAMAVK EVMOELS, I ONUAVTIKOTEPN KATNYop(a TPoiovTwy ueTaBoAlopol
TV JUPOHUKATWV KaTd Tn dldpkela TG aAkooAlkng (Uwaong ivat ot mrnTikof 0Té-
PEC 0L OTI0[OL AV KAl CUVAVTOVTAL MOVO € [XvN 0TOUC oivoug, eival ot Bacikd uneu-
Buvol yla To embupnTo GPOUTWdES ApwHa Tou oivou. Me Baon Ta avwTEpw, TO
avTikeipevo TG mapoloag epyaciag ouviotatal o€ Jia OAOKANPWUEVN HEAETN TNG
EKGPaoNG MEVTE YovIdiwy, Tou elval yvwoTo 0Tl eumékovTal oTn Bloouveean Twv
OEIKWV E0TEPWV KAl TWV ABUAESTEPWVY TWV AMapwv 0&Ewv peoalag aluaidag (affl,
atf2, eeb1, eht1 kat iat1), oe dUo dladpopeTika aTEAEXN TOU €ldoug S. cerevisiae katd
N didpketa aAkooAlkng LUPwong YAeUkoug Ntepmniva péow moooTikig PCR (Q-PCR).
Ta xpnotpornoloUeva oteAéxn fTav Ta Z622 (ynyeveg) kat VL1 (epnopiko) Ta omoia
napayouv ofvoug e MapOLOLIES OUVOANIKES GUYKEVTPWOELS E0TEPWY (Parapouli et. al.,
2010). Ma v eknovnon Twv melpapdtwy e Q-PCR anopovmBnke oAikod RNA amod
KUTTapa TV 300 OTEAEX®V TIOU GUANEXBNKAV OE GUYKEKPIUEVES XPOVIKEG OTIYMES
katd tn dlapkela TG ahkooAikng {Upwong [EpBolacpog (Huépa 0), Huépa 1, 7 kat
15]. H otatioTikn ene€epyaoia Twv anoteAeopdtwy yive pe  uéBodo tng mpoTu-
MG KAUMUANG, To XPNotdomnotoUuevo yovidlo avadpopdg fTav n B-aktivn eva n Ka-
VOVIKOTIOMMON TWV EMMEdWY £KGPAONG TWV UTO HEAETN YOVISiwV OTIC SIAGOPES
XPOVIKEG OTIYHEG £YIVE OUVAPTHOEL TWV EMUMESWV EKGPAONC TOUG TN OTLYHF TOU E-
BoAlaopou. Ta melpauaTikd anoteAéopata anokaAugav 6Tt Ta dUo oTeEAEXN TOU &l
doug mapouatalouv mapopola EIKOVA YOVISIOKNAG EKPpaang, umoaTtnpilovTag otin
EKGPAON TWV UTIO HEAETN YoVIBiwV KATA TN SldpKela TNG aAkoOAIKNC LUpwong elvat
oTafepn Kat XapakTnpLOTIKA Yia Ta OTEAEXN Tou eidoug S. cerevisiae.

Parapouli et. al., 2010. J Ind Microbiol Biotechnol, 37:85-93.
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Ester biosynthesis gene expression profiling in two different strains of
Saccharomyces cerevisiae during Debina must fermentations
employing RT-PCR (Q-PCR)

Parapouli M., Sfakianaki A., Perisynakis A. and Drainas C.

Laboratory of Biochemistry, Department of Chemistry, University of loannina,
45110 loannina, Greece
Itis well reported that wine flavour is formed by a variety of compounds, including alcohols,
esters, organic acids, aldehydes, ketones and terpenes, most of which are produced by
yeasts during must fermentation. Amongst them, the most important groups is the group of
volatile esters since they are primarily responsible for the pleasant fruity aromas in wine.
Wine esters are usually detected into extremely low concentrations, very close to their per-
ception threshold limits and therefore the slightest variance into their concentration can
have a profound effect in wine quality. In this study, we describe the use of real-time—
polymerase chain reaction (RT-PCR) to monitor the expression levels of five enzymes
(Atfp 1, Atfp 2, Eebp1, Ehtp1 and latp1) involved into volatile acetate esters and ethyl-es-
ters of medium chain fatty acids biosynthesis in two different strains of Saccharomyces
cerevisiae during Debina must fermentations. The strains used are Z622 (indigenous) and
VL1 (commercial) proven to produce comparable wines in respect to their total concentra-
tion of esters with pleasant aromas (Parapouli et. al., 2010). Total RNA was isolated from
cells collected at four different time points (inoculation time 0, day1, day 8, day 15) while
the expression values of the genes under study were normalized to B-actin employing the
standard curve method for the statistical analysis. The results suggested that both strains
exhibit the same expression profile for the target genes tested, indicating that their activity
during fermentation is species rather than strain depended.

Parapouli et. al., 2010. J Ind Microbiol Biotechnol, 37:85-93
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Armopovwon BaKTNPIGKKY KOIVOTHTWY TIOU anodopoUv To HuknToKTOvO thiabenda-
zole - TIpOOTITIKA XPAONG TOUG YIa TNV AMOTOEIKOMOINON UYPWV anoPAATWV amo ou-
oKeuaoThpIa ppoUTWV

Perruchon C., Kapag . ka1 KaprodZag A.T.

Maveruotio Oeooahiag, Tunpa Bloxnueiag kat Blotexvoloylag,
M\oUTwvog 26 Kat Atdhou, 41221 Adptoa.

H HeTAOUAAEKTIKI peTaxelplon ¢ppolTwv MepNaUBAvel TV EGAPUOYI| HUKNTOKTO-
vov omwg thiabendazole (TBZ), imazalil (IMZ), 2-phenylphenol (OPP) kat avtio&edwti-
Kav orwg To diphenylamine (DPA). Ta uypd andBAnTa mou MpoKUTITOUV MEPIEXOUV
UYNAEG OUYKEVTPWOELS (600-1000 mg/l) YEWPYIKMY GapHAKwY Kal 1 aneudeiag anop-
pun Toug 0 GUCIKG UBPOGOPA CUTTAHATA 1) OTOUC BLoAOYIKOUC KaBaPIoHOUC aoTl-
KOV Aupdtwv 6a dnuioupynoet onuavtika meptBallovTika mpopAnuata. Ta
TaPATAV® YEWPYIKA GAPHAKA £XOUV TAPEL EYKPLON XPNONG Ot eninedo EE umod v
npoUnobean 0Tl Ba undpye! oe TOTKO eMinedo auaTnua ene&epyaoiag Twv uypwv
anoBANTwV Mou MpoKUMToUV anod v epapuoyn Touc. Mapoha auta YEXPL onpepa
dev £xouv avarrruydei anoTeAeopatika kal BLOOLHA CUCTAPATA ENeEepyaaiag Touc.
0 eupUTEPOG OTOXOG TNG £PEUVAG MAC (VAL 1) AMOMOVKON MIKPOOPYAVICH®Y Tou Ba
xpnotporomBolv wg euBola o Bloloyika cuotnuata enekepyaciag Twv uypmv
anoBANTWV amod Ta CUoKeUAoTHPLa GPoUTWV. MponyoUeves HEAETEC OTO £pYAOTH-
plo Hag £delEav OTL oL LUKNTES Aeukng onyng Trametes versicolor kat Pleurotus os-
treatus amodopoloav tayUtata ta ¢awvolika OPP and DPA, eva amétuxav va
dlaomaoouv ta TBZ kat IMZ (Karas et al., 2010). M'a Tov Adyo autod atoxeloape ap-
XK@ 0TNV anopovwarn TBZ-anodounTikwv Bakmelwv. ‘Edadog ano aypo mou Xpnol-
poroloUvTay yia v anoppidn anoBANTwY and GUCKEUACTHPLO E0TIEPIO0EIBMV 0TV
KUmpo Xpnotuorotnnke wg mmyn yia Ty anopovenaorn Baktnpiwv. EUmouTionog oe
eKAEKTIKA BpeTTikd péaa 6mou To TBZ anoteAoloe v povadikn rmyn C (MSMN) 1y
C kat N (MSM) odnynoe otnv amnopévwaon dUo BAKTNPLOK®Y KOWVOTATWY Moy dla-
omoUoav 1o TBZ (20 mg/L) o€ 4 kal 7 nuépeg avtiotolya. Moplakn anotunwon DGGE
NG KovoTNTag TMou aropovamdnke ae MSMN kat dnutoupyia BiBALOBNKNG KAGVWY
£delEe OTL N OUYKEKPIUEVN KOLVOTNTA amoTeAOUVTAV armod evvea BakThpla. Aro autd
Ta €& napouciacav xapunAr opoloyia (< 97%) oto 16S rRNA yovidio Toug pe yvw-
0Td WG oNpepa eidn, evd Ta unodhotna Tpia wEAN TautomomBnkav wg Pseudomonas
sp. EkxUAion DNA/RNA and tnv Baktnplakn KowvotnTta oTo onpeio Héylotou pubpol
d1aomaon Tou HUKNTOKTOVOU Kal poplakn anotunwon DGGE 6a odnynoel atov ev-
TOTMUOWUO TWV BAKTNPLOV MOU anoTeoUv anodounTég Tou TBZ.

Euyapiorieg: H Chiara Perruchon eivat unétpodog Tou 18pUpatog Kpatikwv Yro-
TPODLWV.
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Isolation of bacterial consortia rapidly degrading the fungicide thiabendazole - po-
tential utilization for the depuration of wastewaters from fruit packaging plants

Perruchon C., Karas P. and Karpouzas D.G.

University of Thessaly, Department of Biochemistry and Biotechnology,
Ploutonos 26 and Aiolou, 41221 Larisa, GREECE.

Postharvest treatment of fruits involves drenching or spraying with fungicides like thiaben-
dazole (TBZ), imazalil (IMZ), 2-phenylphenol (OPP) and preservatives like diphenylamine
(DPA). The wastewaters produced contain high pesticide amounts (600-1000 mg/l) and
their direct disposal into natural aquifers or in the sewage sludge systems would have dele-
terious environmental consequences. All these pesticides were given authorization for use
at the EU level under the clause that an efficient treatment of the produced wastewaters
should be operative at a local scale. However, so far there is no sustainable and efficient
means of treating these wastewaters. Our wider aim is to isolate microorganisms which
could be used in depuration systems for the treatment of the wastewaters from the fruit
packaging industry. Previous studies in our laboratory showed that the white rot fungi Tram-
etes versicolor and Pleurotus ostreatus rapidly degraded the phenolics OPP and DPA,
whereas they failed to degrade TBZ and IMZ (Karas et al., 2010). Therefore we first aimed
to isolate TBZ-degrading bacteria. A soil collected from a wastewater disposal site in Cyprus
was used as a source of degrading bacteria. Enrichment culture in selective media were
TBZ was the sole source of C (MSMN) or C and N (MSM) led to the isolation of two bac-
terial consortia which were able to degrade TBZ (20 mg/L) within 4 and 7 days respec-
tively. Denaturating gradient gel electrophoresis (DGGE) analysis of the consortium isolated
from MSMN and subsequent cloning showed that it consisted of nine bacteria; six showed
limited sequence homology (< 97%) to known bacterial species and the remaining three
were identified as Pseudomonas sp. On-going DGGE profiling of the DNA and cDNA ex-
tracted from the TBZ-degrading consortium at the time of the max degradation rate is ex-
pected to indicate the bacterial members which are active TBZ degraders.

Acknowledgements: Chiara Perruchon is financially supported by the State Scholarship
Foundation of Greece.
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MeTayovidiwpaTikg £Eepelvnon Twv PIKPORIGKWV KOIVWVIOV 800 udpoBepuikov
Tmywv Tou unobaAaaciou noaioteiou Kohoupmo (Zavropivn, EAAGSa):
Mpwra anoteAéopata

MoAuyevakou M.!, Kupmidng N.2, Maupoppatng K.2, Ivanova N.2, MavdaAdkng M.3
ka1 AAeEavdpn Z.!

'EM\nviKG Kévtpo Galaooiwv Epeuvav, HpdkAelo Kpntng & AvaBuaoog Attikhg, EAGSa,
2Joint Genome Institute, Department of Energy, California, USA,

3Northeastern University, The Barnett Institute, Boston, MA, USA

H oxeTikd mpoodatn £kpnén Tou ndatoteiou ™G Zavtopivng otnv EANASa (mpty me-
pimou 3600 xpovia) anoTéAeae £va and Ta PeyaAlTepa NGALOTELOKA YEYOVOTA OTNV
SIAPKELD TWV LOTOPIKMY XPOVWY. H ndaloTelakn Teploxn TG Zavtopivng ekTeiveTal
0€ UNKOG Kata 20 XA He Bopeloavatoiki| kateuBuvarn anotehoUpievn oe oelpd amod
TouAdytotov 20 unoBahacaioug Kwvoug. O peyallTepog arnd auTols TOUG KpAThPES
eivat To KohoUumo, £vag Kovog SIaUETPOU TPLOV XIMOMETPWY HE Evav ueyalo Kpa-
ThHpa 1500 PETpwV Tou BpiokeTal oe Babog and Tnv emddavela g Bdhacoag 505 é-
Tpwv. Katd v dldpkela pag mpdopatng wKeavoypadlking amootoAng (tou
EAnvikoU Kévpou Gahacoinv Epeuvav oe ouvepyacia pe To MaveroTnpo Tou
Rhode Island) avakaAUpOnke oTov MUBEVA TOU KPATAPA LA EKTETAMEVN MEPLOXN
moUaota o€ udpobeppikES TMYEC [Sigurdsson et al. 2006]. 2TV MePLOXN AUTH QVAKa-
AUdBNKe £vag Heyalog aplOpoc udpoBEPUIKMV TINYMV Kal Kapvadwy e Beppokpa-
oleg mou Kupaivovtav aro 70°C €wg Kat 220°C. Ot kaptvadeg ugnAng Beppiokpaciag
KaAUTTTOVTaV amo BAKTNELAKES ATOIKIES DlAPOPWV XPWHATWY 0TS AeUKOU, YKPL Kal
KOKKIVOU. Emiong, Heyaleg emudaveleg Tou mubueva KaAUTTovTag arno UIKPORIAKES
aMolKieq YVWOTESG WG «UIKPOBIAKA XaAIG» KOKKIVOU, AeuKoU, Kal TOPTOKAAL XpwHa-
10G. Ol EVTUTIWOLAKES AUTEG TEEPLOXES KUMopoUv va anoTeAéoouv aToXo yla e&epeU-
VNON TWV UIKPORIAKOV KOLVWVLIWV TOUG e BIOTEXVONOYIKO evdladEpov. Ma To Aoyo
auTo, U0 XaPAKTNPLOTIKA SelypaTa amnod auTég TIG TMEPLOXES (KOKKIVO Kal AeUKO-YKpl
HIKpoBLakd Xahl) GUAEXBNKaV e OKOTO TNV LETAYOVISIWMATIKY eEEpelvnan TwV
OUYKEKPIUEVWY evBIITNUATWY. Ta Mp®Ta anoteAéapata deiyvouv 0Tl dia idlaitepa
UUNA HIKPOPLOKN TOIKINOTNTA XAPAKTNPEIZEL TIC CUYKEKPIUEVES TIEPLOXEC.
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Metagenomic exploration of the newly discovered hydrothermal vent sites in the
submarine Kolumbo volcano (Santorini, Greece):
Preliminary results

Polymenakou P.', Kyrpides N.2, Mavrommatis K.2, Ivanova N.2, Mandalakis M.}
and Alexandri S.!

Hellenic Centre for Marine Research, Heraklion Crete & Anavyssos Attika, Greece,

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

3Northeastern University, The Barnett Institute, Boston, MA, USA

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

Sigurdsson, H., Carey, S., Alexandri, M., Vougioukalakis, G., Croff, K., Roman, C., Sakel-
lariou, D., Nomikou, P. et al. 2006. Marine investigations of Greece’s Santorini volcanic
field. EOS 87: 337-342
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Mikpopiaki anodoyunon divitpotoAouohivv (2,4- and 2,6-DNTs) og pikT KaAhip-
yela £3G¢$oug yia Tov TIpoadIoPIoHO TNG IGOTOMKAG GUGTAGNG

MoAupevakou M.N.", MavdaAdkng M.z, Wijker R.3 kai Hofstetter T.2

TEMNVIKG Kévipo @alaooiwv Epeuvav, IvoTitouto Galdocotag Blohoylag kat FeveTikng,
FoUpveg Medladog, HpdkAeto Kprng, EANGSa,

Northeastern University, The Barnett Institute, Boston, MA, USA,

SEAWAG Aquatic Research, Diibendorf, Switzerland

T&ooepa dladopeTIKA delypata dadouc GUANEXBNKaV amd ia 1BLAITEPA PUTIACHEVT
neploxn TS EABeTiag. H emAoyn Twv dElyHATWV Mpaypatornolinke ®oTe va Kaku-
el dlagopeTika emineda pUmavong oe dviTpoTtohoudAla (2,4- kat 2,6-DNT) eva €va
delypa oUNNEXBNKe amod MeploxN e XAUNAN pumavor). Ze éva Mp®To 0Tadlo, mpay-
patornotOnkav eUMouTIoNEVES KAAIEPYELES e Xpnon Bpermikol UAIKoU Basal Salt
Medium oo oroio dev elyav mpoaTteBel vitpika AAata. ZTi¢ KAAEPYELES amd Ta dely-
pata edagoug e meploxng 3 (surface and bottom soil layers), n pikpoBlakn anodo-
unon twv punwv 2,4-DNT and 2,6-DNT Eekivnoe oxedov aEOWE META TNV TPOTONKN
TOUG Kalt akoAoUBnae TaxUTtat ueiwon Toug katd tn dlapKela ™G enwaonc. To emt-
Gavelako oTpwpa £5adoug aTo oroio mapatnpnonke o uPnAoTEPOS PUBUOG Bloa-
nodOUNoNe TWV SIVITPOTOAOUOAIWV EMAEXBNKE Yla TNV TEAYUATOMOMNON TwV
MELPAPATWY Ta orola arnookomoloav 0ToV MPOGdIOPIoUO TWV MAPAUETPWY LGOTOTI-
K¢ oloTaong. Ma To oKomod auTo Mpaypatornondnkav dUo OelpEg KAAIEPYELDY,
oTIG oroieg poaTtéBnKav ot oualeg 2,4-DNT kai 2,6-DNT avtiotolxa, kat Ta detypata
nou Tpoopilovtav yia Tov MPOadPIOPIoUO TNG LOOTOTIKAG CUOTAONG CUAAEXBNKAY
o€ dlapopETIKA 0TAdIA Bloanodounong MOTe va KAAUTToUV To ¢pAacua arno 0 wg
100% Bloarnodopnong. ‘'OAeg ot KAANEPYELEG TPAyMATOTOMBNKAY UTO AEPORIES OUV-
Ankeg oe Beppokpacia dwpatiou. OL oUYKEVTPMOELS TwV pUTWV KaTaypapovtav e
N XpfHon aeplou Xpwuatoypddou ouvdedepEvou pe GpaopatoueTpo palwv (GC-MS)
Kat Ta delypata ouAéyovTav oTa dladpopeTika aTadla Bloamodopnang epocov «Bu-
olalovTav» e Tn MpoodnKn ouykevIpwuévou dlahlpatog HCI. Ta xpwuatoypadr-
pata GC-MS mou ouMéyovtav katd T Oldpkeld ™G PBloanodounong oTig
dlapopeTikeg KAMIEPYELES £DEIEQV TNV eUdAVION dUO KOPUGMV TIOU TPOTdIOPIOTH-
Kav ¢ rubavoi detaBoAiteg yia v nepimwon g Bloanodopnong tou plmou 2,4-
DNT. Ot puetaBoAiteg autol ¢aivetal va avtiototyolv OTIC ouoieg
4-ApIvo-2-vITPOTOAOUOAIO Kal 2-GIVOo-4-vITPOTOAOUOAIO. AVTIBETA e Ta TElpdaTa
2,4-DNT, n avaAuon Twv xpwpatoypadnuatwv GC-MS yia ta nelpdpata tou pimnou
2,6-DNT dev katédel&e kavévav mbavo petaBolit. MBaveg arhayég oTn Hikpo-
Bakn oloTtaon Twv KAAEPYELDY KATA TN SldpKela TG Bloamodounaong HeleTnon-
Kav e T Xpnon e Texvikng terminal restriction fragment length polymorsphism twv
16S rRNA yovidiwv.
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Microbial degradation of dinitrotoluenes (2,4- and 2,6-DNTs) by mixed soil cultures
for the determination of isotope fractionation

Polymenakou P.N.!, Mandalakis M.2, Wijker R.* and Hofstetter T.*

"Hellenic Centre for Marine Research, Institute of Marine Biology and Genetics,
Gournes Pediados, Heraklion Crete, Greece,

Northeastern University, The Barnett Institute, Boston, MA, USA,

SEAWAG Aquatic Research, Diibendorf, Switzerland

Four soil samples were collected from a highly contaminated area in Switzerland. The four
spots were carefully selected to cover different levels of contamination by DNTs, while one
of them was situated outside the presumed central area of contamination. In a first stage,
an enrichment culture was developed for each soil sample using a Basal Salt Medium that
did not contain nitrates. In cultures prepared with soil samples from both surface and bot-
tom soil layers, the microbial degradation of 2,4-DNT and 2,6-DNT started shortly after
onset of inoculation and thereafter the concentration of the compound dropped consider-
ably with incubation time. Finally, the surface soil sample was selected in order to perform
the aerobic biodegradation experiments of both 2,6-DNT and 2,4-DNT. In order to determine
the isotope fractionation factor associated with the microbial degradation of DNTSs, a series
of reference biodegradation experiments were performed and samples corresponding to dif-
ferent extents of degradation were collected. For the implementation of these experiments
a fresh culture of mixed DNT-degrading bacteria was prepared using the surface soil. All
cultures were incubated at room temperature under aerobic conditions. The concentration
of 2,4-DNT and 2,6-DNT was regularly monitored and the cultures were sacrificed at spe-
cific extents of degradation by the addition of concentrated HCI. The GC-MS chro-
matograms collected from the different cultures revealed the gradual appearance of two
distinct peaks over the course of 2,4-DNT biodegradation. The first peak provided a 94.3%
match with 4-amino-2-nitrotoluene, while the second peak was matched with 2-amino-4-
nitrotoluene by 94.1%. In contrast to 2,4-DNT, the analysis of GC-MS chromatograms did
not revealed the formation of any metabolites over the course of 2,6-DNT biodegradation.
Microbial community shifts during DNTs biodegradation were studied by terminal restriction
fragment length polymorsphism of the 16S rRNA genes.
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ZuyvOTNTA KAl KATAVOWH 0poTUTWV Kai Tou kAwvou JP2 Tou Baktnpiou Aggregati-
bacter actinomycetemcomitans otov eAAnviké mn6uopo

ZakeAAdpn A.', Kataikdpn A.2 ZAivy 0.3, lwavvidng L', KwvetavTividng A.',
ka1 Aposvakng M.2

'Epyaothplo MpoAnmrikig OdovTiatpikng, Meplodovtoloyiag kat Epguteupdtay,
OBovTIaTPIKN ZXOAN.

Topéag Mevetikng, Avarmugng kat Moplakng Biohoyiag, Tpnpa Biohoyiag, 2.0.E.
STunpa Mnxavohdywv Mnxavik@v, MoAuTexVIKY ZX0AN.

Aplototéhelo Maveruotpio Ogaoalovikng, Oeaoalovikn, 54124.

H attiohoyikn oxéon peta&l tou Baktnpiou Aggregatibacter actinomycetemcomitans,
NG eMOETIKNAG MePLodovTITI®OAG AANA Kal Tubavag AAAWV HOPP®OV TEPLOSOVTIKNG
vooou, eival yvwaoth and v BiBAloypadia. Av Kat To YoVISImUA OAMV TWV YVEOTMV
OTeAEXWV TIEPLEXEL OMOKANPO TO omepOVIo TG AeUKOTOE(VNG Tou meplapBavel Ta
yovidia ItxA, ItxB, ItxC kat txD, €xouv avapepBel onuavtikES dladpopég oTo eminedo
NG EKPPaong ™ AeukoToElvng avayueoa ota dlapopeTika atehéxn. O kKAmvog JP2
TIoU Tapoualalet uPnAn ToEKOTNTA MePIEXEL Eva ENAelppa 530 bp oTnv meploxr Tou
UTIOKLVN TN TOU oTtepoviou Tou odnyel o€ augnon katd 10-20 popég ™ dpdong g
AeUKOTOEIVNG. ZKOTOG NS MapoUong UEAETNG HTav 1 Slepelvnon ™G KATAVOUNG
Twv opoTUTwV Tou Aggregatibacter actinomycetemcomitans kal g ouxvotnTag avi-
XVeuong Tou AeukoToElkoU kAwvou JP2 oe delyuata umoouAikol BlodiAy amoé dtopa
EAMVIKNG KaTaywyng.To mnBuouiakod delyua meplehduBave 228 dtoua. Ano Kabe
OUMMETEXOVTA GUAAEXBNKE €va UTIOOUAIKO delypa amod Tnv eyylug empavela Twv
Te00ApwVY Yopudiwv. Ta detypata avahibnkav pe ™ péBodo g AAuadwThg AvTi-
dpaong g MoAupepdong (Polymerase Chain Reaction- PCR) yia 5 opotumnoug Tou
A.actinomycetemcomitans kal Tov kAwvo JP2 . O1 agBeveic katnyoplornotdnkav op-
dWva e TV MePLOBOVTIKN TOUG KatdaTtaon (meplodovTikoi Xwpig mponyoupevn Be-
pareia, MeplodovTIKA UYLelC kal Bepaneupévol acBeveig ot dpdon dlatenong Tou
anoteAéapatog). H alykplon YETAEY TwV TPV OuAdwv Kal o€ kabe opada mpay-
HaTomomBnKe e TNV EQappoyN W MAPAUETPIKOV dokiuaot@v (Kruskall-Wallis, Pear-
son chi-square, z-test pe Bonferroni dlopbawoelg kat Kramer's V test) oe eninedo
onuavtikotnTag p=0.05. H ouxvoTa avixveuong Tou A.actinomycetemcomitans Bpé-
Bnke OTATIOTIKA UYNAOTEPN OTOUG TEPLOBOVTIKOUG aabeveiq xwpig mponyoUpevn
Beparneia (27.5%) oe oxéon e TIg AAeg U0 ouddeg (11.7% yla TOoug MePLOBOVTIKA
UYLelg kal 10% yla Toug Beparmeupévoug meplodovTikoUg aobevelg). Aev napatnpn-
BnKav oTATIOTIKA ONUAVTIKA SlapopES OXETIKA HE TNV KATAVOUN TWV SIAPOPETIKOV
0POTUMWV UETAEY TwV OpAdwV (z-test e dlopBnaelg Bonferroni p>0.05). O opdTUTOC
¢ Mapouciaoe PeyalliTePn OUXVOTNTA OTNV OHAdA TWV TEPLOSOVTIKOV agBevav. O
uPNAA AeukoToELkOG KAWVOG JP2, Bev avixveUBnke og Kavéva amod TOUG OULHETE-
XOVTEG OTNV MaPoUsa HENETN).
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Prevalence and distribution of Aggregatibacter actinomycetemcomitans serotypes
and the JP2 clone in a Greek population

Sakellari D.", Katsikari A.2, Slini T.3,loannidis I.!, Konstantinidis A.!

and Arsenakis M.2

'Department of Preventive Dentistry, Periodontology and Implant Biology, Dental School,
Department of Genetics, Development and Molecular Biology,

School of Biology,

®Department of Mechanical Engineering

Aristotle University, Thessaloniki, 54124 Greece

The etiological relationship between Aggregatibacter actinomycetemcomitans, aggressive
periodontitis and possibly other forms of periodontal disease has long been established in
the literature. Although all strains have been shown to carry the complete leukotoxin gene
operon, which consists of the ItxA, ItxB, ItxC and ItxD genes, significant differences in the
level of leukotoxin expression have been demonstrated among them. The highly toxic clone
JP2 demonstrates a 530-base deletion in the promoter region, which results in increased
(10 to 20 times) leukotoxic activity. Aim of the present study was to investigate the distri-
bution of Aggregatibacter actinomycetemcomitans serotypes and the prevalence of the
highly leukotoxic JP2 clone in subgingival biofilm samples of Greek subjects.228 subjects
participated in the present study. Participants each contributed with one pooled subgingi-
val sample from the mesiobuccal surface of the four first molars. Samples were analyzed
using Polymerase Chain Reaction (PCR) for five serotypes of A. actinomycetemcomitans
and the JP2 clone, using primers and conditions previously described. Subjects were strat-
ified according to periodontal status (untreated periodontitis, non-periodontitis and peri-
odontitis patients at supportive treatment). Comparisons between and within groups were
performed by applying non-parametric tests (Kruskall-Wallis, Pearson chi-square, z-test
with Bonferroni corrections and Kramer’s V test) at p=0.05 level. A. actinomycetemcomi-
tans was detected statistically more frequently in untreated periodontitis patients (27.5%)
compared to the other two groups (11.7% for non-periodontitis and 10% for periodontitis pa-
tients at supportive treatment). No statistical differences were observed concerning the dis-
tribution of different serotypes between groups (z-test with Bonferroni corrections p>0.05).
Serotype ¢ was more prevalent within periodontally diseased patients. The highly leukotoxic
clone JP2, was not detected in any of the investigated subjects.
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Mapaywyn Blokauaiywy amé AiyvokuTTapivouya andBAnTa pEow JUPWTIKWV diEpya-
ol1wv: midpacn BsppoxnuIKAG TipocnieEepyaoiag otnv viupiki udpoAuon Kai TIG Te-
AIKEG aT0dO0EIC TIPOIOVTWV

S. Siankevich , . Avrwvorouhou, L. Ntaikou kai I'. Auprieparog
Epyaotnplo Bloxnuikig Mnxavikig & Texvohoyiag MepiBaihovTog,
TuAua Xnpikdv Mnxavikdv, Naveruothiuto Matpav, Matpa 26500
|.T.E/ E.IXH.MY.@., MAatavt Natpav, 26504

0 6pog AtyvokuTtaptvoUya Blopdla avadépetal oTa Katdhotma Kal napanpoiovta
TWV AYPOTIK®Y, dACIKMV Kal aypoBIOUNXAVIK®Y SpaoTnelOTNT®V Mou SV Urnopoly
va xpnotuomomBoly mepattépw Kat xapaktnpifovtal we anofAnta. Ta teheutaia
XPOVIa 0NV Mpoomabela aveipeanc eVAAAAKTIKOV Hoph®V eVEPYELAS, dlepeuvaTal
1 duvatoTtnTa aglomoinong Twv AlyVoKUTTapIvoUxwv armoBANTWY yla TV mapaywyn
Blokauaipwy, 6rwg 1 BroatdavoAn, To Blolidpoyovo kal To Yedavio. Ta Blokauatua
auTa eival oTnv ouaia MEOIGVTA MOU TIPOKUTITOUV KATA TNV HIKPORIAKI BLOETATEOTT
TV UdavOPAKWY TOU TIEPLEXOVTAL OTNV AtyVOKUTTAPIvOUXa Blopdla e TV Hopor
TV MOAUPEPMY KUTTAPIVN KAl NUIKUTTApivn. ‘Eva and ta onueia KAeWdId yia Ty ol-
KOVOUIKI BLoOIUOTNTA TS HIKPOBIAKNG TAPAYWYNCS BLOKAUGIHWY amd AtyvoKuT-
Tapivn, eivat n kAaopatornoinon MG uEow KataAnAwv peBodwv nmpoenegepyaoiag
Kal udpoAuang.

>1a maiola g mapouoag epyaciag dlepeuvnOnke 1 emidpacn TS BePUOXNMUIKNG
TpoENeEEPYaciag oTnv oakXapomoinan Kat BLOKETATPOTT AlyVOKUTTAPIVOUX®Y arto-
BARTWV Mpog mapaywyn BloaibavoAng kat pebaviou. Xpnotporomnénkayv duo Timol
anoBAfTwV, SIAPOPETIKWVY XAPAKTNPIOTIKOV Kal TIPOEAEUONG, TA OTEPEA anoBANTa
Tpidaoikol eAaloTpIBEIOU Kal To dxupo ard nAiavbo. Ta anofAnta umEoTnoavV Tau-
TOXPOVI XNHIKN Kat BepHIKN TpoemeEepyaata, e TV Xpnon acdevav udatikmv dla-
Aupatwv H,SO, i NaOH (0.5%, 1%, 1.5%), o€ Beppokpacta 121°C yia 60 Aertrd, e
0pYaviKn GoOpTIOoN 5% Wiv. AlEowg HeTd ™V TpoemeEepyacta uroAoyiotnke n dueon
oakyaporoinan ota udpoAUpaTa, EVM TO 0TEPEO KAAGUA UTIORANBNKE 08 MEPAITEPW
eVIUMIKN UBPOAUCT] TIPOKELEVOU Yia TNV Blepelvnon Tng emdpaong oTnv eVIUIKN
anodounaluoTa. EnakoAoUbwg, To alvolo Tng mpoeneEepyaouévng Blodalag xpn-
OllomomBNKe WG UMOOTPWHA Yia TV Tapaywyn Blo-aibavoing kat gebaviou YEow
g C0ung Pachysolen tannophylus Kat KTV peBavoyovwy mAnBucpy, avtiotolxa.
AnodeixOnke oTL 1 mpoeneEepyacia auEavel kata MoAU v cakyapomoinaon Kat yia
Ta duo andBAnTa, odnywvTag emiong oe aufnuéveg anodoaoelg albavoing. Qotoco
n mapaywyn pedaviou dev pavnke va emmpealetal BTIKA, aMoTEAECUA TOU amnodo-
Bnke oV aneAeubEPWON MAPEUMOBIOTIKOV TIPOG TNV HEBAVOYEVEDT EVOOEWY KATA
™V npoenegepyaoaia.
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Biofuels production from lignocellulosic wastes via fermentative processes: effect
of thermochemical pretreatment on the enzymatic hydrolysis and the yields of final
products

S. Siankevich , G. Antonopoulou, L.Ntaikou and G. Lyberatos
Laboratory of Biochemical Engineering and Environmental Technology,

Department of Chemical Engineering, University of Patras, Patra 26500
FORTH/ ICE-HT, Platani, Patra, 26504

Lignocellulosic biomass is the residual by-product from agricultural, forestry and agro-in-
dustrial activities that cannot be further used and is thus characterized as waste. Lately
the potential exploitation of such wastes for biofuels i.e bio-ethanol, methane and biohy-
drogen, has been investigated with very promising results. Such products are generated via
microbial conversion of the carbohydrates contained in lignocellulose in the form of biopoly-
mers i.e. cellulose and hemi-cellulose. Although promising technologies have been devel-
oped for the exploitation of lignocellulosic wastes, the main challenge for their
commercialization is the reduction of the operating costs of conversion processes, prima-
rily pre-treatment and hydrolysis.

The aim of the present study was to investigate the impact of thermochemical pre-treatment
on the saccharification effect and the further bioconversion of lignocellulosic wastes to-
wards bio-ethanol and methane. Two types of wastes with different characteristics and ori-
gin were selected i.e. olive oil mill solid residues and sunflower straw. The wastes were
subjected to simultaneous chemical and thermal pre-treatment using either dilute H,SO, or
dilute NaOH aqueous solutions (0.5%, 1%, 1.5%), at 121°C for 60 min. The organic load
was 5% w/v. The direct saccharification effect was estimated, whereas the remaining solids
were further hydrolysed enzymatically so as to estimate the effect of pre-treatment on their
enzymatic digestibility. Subsequently, the pre-treated wastes were used as substrate for the
ethanol or methane production using the yeast Pachysolen tannophylus or mixed
methanogenic consortia, respectively. It was shown than in all cases pre-treatment en-
hanced by far the saccharification of both wastes, resulting thus in higher bio-ethanol yields.
Methanogenesis however seemed to be negatively affected by pre-treatment, a result that
was attributed to the liberation of inhibitory compounds.
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Opocmmnohaopog Tou aigoppayikol mupetou Kpipaiag-Kovyké atnv EAAGSa

Z1dnpa M., MaAtéZou E.2 kai Mamd A.!

A" Mikpoplooyiko Epyaatiipto latpikng ZxoAng A.N.0.,
2KE.E.A.M.NO., Abrjva

0 16g Tou aioppayikol mupetol Kpiualag - Kovykoé (Crimean -Congo Hemorrhagic
Fever Virus — CCHFV, yévog Nairovirus, olkoyévela Bunyaviridae) elvat aitio coapng,
ofelag eumipeG vOoOU TIOU GUVOdEUETAL MO AILOPPAYIKES EKONAWOEIS He Bvn-
T6TNTA and 5-30%. Mpokalel omopadika kpoUopata n emdnuieg. H uetadoon tou
10U oTov AvBpwro yivetal pe vOypa KpoT@vwY, KUplwg Tou YeEvoug Hyalomman [etd
ano apeon emagn Twv BAEVVOYOV®V 1) TOU SEPUATOC Je aipa, EKKPIuaTa ) 1oToug po-
Auopévav {owv i avBpanwy. H vooog evdnuel ota Balkavia, eve oty EANAda n
nPOTN Kat Jovadikn €wg onuepa mepimwon CCHF dlayvwabnke ota TéAN louviou
ToU 2008 07O Voo Podormge kal efxe Bavatngopo EKBacm. ZKOTOG TG HEAETNG TaV
1 dlepelvnon Kat o kaBoplopog Tou opoerunoAacpol TG vOoou og dladopeg Te-
PLOXEC TNG EANGSAC.

SUNEXBNKav oUVOAIKG 2844 Betypata opol atopwv dlagopwy NAKIGV amod 33 vo-
oUg TG EANGDOG. ‘OAa Ta dTopa nou EAaBav HEPOG OTN MEAETN CUMTAPWOQY EKTE-
VEC EPWTNUATOAGYLO GOV apopd Tov TOTO Katolkiag, Tnv NAIKia, To emayyeApa kat
AM\eg aoyoAieg Kal loTopIKO VUyUaTog KpoTtwva. Ta delyuata e€etacbnkav e avo-
ooevIUpIKN pEB0dO ELISA yia v avixveuon Kat Tov mpoadloplopo Tou Tithou eldl-
kav IgG avtiowpdtwy évavtt tou CCHFV.

Ye 106/2844 (3,72%, 0-27,5%) delyuata avixvelbnkav IgG avtionpata évavtl Tou
CCHFV. YynAoTepog emmoAacuog napatenenke atoug vopous Mpeevav (15.3%),
Oeompwtiag (27.5%) kat PBwTIdag (11.11%).

Ano Ta anoteAéopata ¢pavnke OTL 0TV EAAGDA UTIAPXOUV EVONUIKES £OTIES TOU 10U,
EVQ) UTIAPXEL OUOXETLON TNG 0POBETIKOTNTAG HE TO EMAYYEAU, TO GUNO, TV NAIkia
Kal LOTOPIKO VUYHATOG KPOTWVA. OewpeiTal anapaitn Wi mepattépw PeAETn Twv
EVONUIKOV MEPLOXMV, EVE 1) VOOOG Bal MPETEL VA CUMMEPINALBAVETAL 0T SLAdOPIKN
SlAyvmon eUnUPeTNG VOOooU, 131a{TEPA OTAV GUVUTIAPXOUV AILOPPAYIKES EKONAG-
OELG.
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Seroprevalence of Crimean Congo hemorrhagic fever in Greece

Sidira P.", Maltezou H.2 and Papa A.!

TFirst Laboratory of Microbiology, Medical School of Aristotle University of Thessaloniki,
2Hellenic Center for Diseases Control and Prevention, Athens, Greece

Crimean Congo Hemorrhagic Fever virus (CCHFV, Nairovirus of the family Bunyaviridae)
is the causative agent of severe disease characterised by fever and hemorrhagic mani-
festations, with a fatality rate of 5%-30%. It causes sporadic cases or outbreaks. The virus
is transmitted to humans by the bite of ticks (mostly of the Hyalomma genus) or by direct
contact with blood or tissues of infected humans or livestock. The disease is endemic in the
Balcans, while the first and only case in Greece was diagnosed in June 2008 in the pre-
fecture of Rodopi and it had a fatal outcome. The aim of the study was the estimation of
seroprevalence in Greece.

Anumber of 2844 serum samples were collected from people of different ages, from 33 pre-
fectures of Greece. All the people that took part in the study filled out a questionnaire re-
garding the place of living, the age, the sex, the occupation and other activities and the
history of former tick bite. The samples were examined for the detection of IgG antibodies
against CCHFV with ELISA method.

Specific IgG antibodies against CCHFV were detected in 106/2844 (3,72%, 0-27,5%) of the
samples. Higher seroprevalence was detected in the prefectures of Grevena 15.3%, Thes-
protia 27.5% and Fthiotida 11.11%.

It was found that there are endemic areas of CCHFV, while seropositivity is associated with
several parameters such as occupation, sex, age and history of tick bite. Further investi-
gations in the endemic areas are needed, while CCHF should be included in the differen-
tial diagnosis of febrile disease, especially if hemorrhagic manifestations are present.
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ApigTomoinon Twv ouvenkwv napaywyns EUAAVOAUTIKOV Kal KUTTAPIVOAUTIKWY V-
{Opwv and BsppddiAa BakThpia Tou NPAIOTEIOKOU CUPTIAEYPATOG TNG ZAVTOPIVNG

ZrabomouAou MN.E., Toepkéln E., Fahavomoulou A., Kapaykolvn A.A.
Kai XarZnvikoAdou A.T.

Ouada MikpoBlohoyiag, Topéag Botavikhg, Tunpa Bloloyiag EBviko kat Kanodlotplakd
Maveruothpio ABNvag, MavermotpiounoAn, 157 84 Zwypddou, ATTikN

OLkuttapivaoeg kat ot Eulavaoeg anoteloUv pia eupeia katnyoplia eviipwy e Ba-
OlKN KATAAUTIKN dpdon v udpoAuon Twv B-1,4-yAUKoOISIKOV dEaU®V ToU Bpi-
oKOVTalL 0TOUG dopikoUg uTIKoUG MoAudakyapiteg, kuttapivn kat Eulavn, pe
m\n0o¢ edappoywv o€ MOAOUC TOUEIS e OIKOVOUIKO evdladépov. Ta TeheuTaia
XpOvIa, ol BpUOPINOL UIKPOOPYAVIOHOL CUYKEVTPOVOUVY TO EVBIAPEPOV WG TMYEQ
vEwV BeploaTabepmv UdPOAUTIK@Y eviUuwy, auEavovtag £Tat To 113N eupu Tedio
edappoy®V Twv TeheuTaiwy. TtV mapoloa peUVNTIKN poomabela agloAoynBnke
apXtka n KUTTAPIVOAUTIKI Kat EUAAVOAUTIKT IKavoTnTa evOg GUVOAOU Baktnplwv
Tou eiyav anopovwBel and dladopeTIKES 0IKOBETEIS TOU NdaloTEIOU TS ZavTopivng
(Atyaio MéAayog). Me kpttnplo Ta uYPnAdTEPA emineda £KkpLONG KUTTApPLvAong, Eu-
Aavaong, B-Euloatdaong kat B-yAukoatdaong emAéxOnkav 15 ateAéxn ooy oo oU-
VOAO TOUG eUPAvVIOavV GUAOYEVETIKN opoloTNTa Me To Yévog Geobacillus. Ta
EMIAEYEVA OTEAEXN avarTuxOnkav o€ uypég KAAIEPYELES DIADOPETIKMY OUVBETWY
myav avepaka (keANoBLOTN, KuTTapivn, EUNGTN, EUAAVN, TIITUPO KAt BPULMATIONEVOG
OMadIKag KAAAUMOKLOU) Kal ETUAEXBNKE €K VEOU €va OTEAEXOG LKAV YIA TAUTOXPOVN
EKKPLON Kal TWV 4 uTo PeleTn evliuwv. AKohoUBNoe aploTomoinon Tou uéoou ava-
Tuéng, dlaTnPOVTAC TO TTUPO WG BATIKO UMOOTPWHA Kal PoaBETovTag dladope-
TIKEG OUMANPWHATIKEG TNYES AvBpaka Kat al@Tou (EUAAvn, Guudo, CMC, kalgivn,
TPUTTOVN Kal GWOPOPIKO aupVio). H eAETN ohokAnpwBnke pe TNV a&loAdynaon
e emdpaong Tou aspiopol og KAEIoTES KaAAEpYELeg BloavTidpaoThpa 2L, xpnot-
LOTIOLWVTAC TO aploTOOINUEVO HETO KaANEPYELag. Ta amoteAéopata KatedelEav
WG 1N uPnAn evZupdikn mapaywyn oxeTideTal he v UPnAn napoxrn agpa otn Kah-
NMépyela. Ot oxeTIkG UPNAEG evepyoTNTES EVIUMWY TIOU ETUTEUXBNKAV OTIG APLOTO-
ToMuUEVES OUVONKES KAAIEPYELQG ETUTPEMOUY TNV £vapEn dladikaciag anopovwong
TWV OXETIKWOV eVIUHWY VIO TN HEAETN TWV BLOXNUIKGOV KAl GUGIKOXNMIKDY TOUG Xa-
PAKTNPLOTIKMV.
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Optimization of fermentation conditions for the production of xylanalytic and cellu-
lolytic enzymes from thermophilic bacteria isolated from Santorini volcano

Stathopoulou P.E., Tserkezi E., Galanopoulou A., Karagouni A.D.
and Hatzinikolaou D.G.

Microbiology Group, Department of Botany, Faculty of Biology, University of Athens,
Zografou Campus, 157 84 Attica, GREECE

Cellulases and xylanases comprise two groups of enzymes whose primary function is to hy-
drolyse the $-1,4-glycosidic linkages found in cellulose and xylan, the two major structural
plant polysaccharides. Both enzyme groups have been used over the last decades in a
number of important industrial applications. In the recent years, thermophilic microorgan-
isms have gained the attention from a number of scientific groups as a source of novel
thermostable hydrolytic enzymes, in an effort to expand their applications’ range. Within the
above framework, we initially screened a total of 104 bacterial isolates (from volcanic habi-
tats in the island of Santorini - Aegean Sea) for their ability to produce cellulase, xylanase,
B-xylosidase and B-glucosidase. This process resulted in the selection of 15 isolates ca-
pable of producing the enzymes of interest. Phylogenetic analysis of these strains using its
16s rDNA sequence data showed high homology with the genus Geobacillus. The selected
isolates were subsequently grown in liquid media using different carbon sources (cellobiose,
cellulose, xylose, xylan, wheat bran and corn cob). This second screening, resulted in the
selection of one isolate able to produce simultaneously all four studied enzymes. In order
to optimize the growth medium for large scale production of these hydrolytic enzymes, the
effect of different carbon and nitrogen sources, such as xylan, starch, CMC, casein, tryp-
tone and ammonium phosphate, was evaluated as supplement to wheat bran in the basic
growth medium. Finally, the effect of various aeration conditions on growth and enzyme pro-
duction was investigated in 2 L batch bioreactor cultures using the optimized medium. The
results revealed that enzyme production was almost proportional to the applied aeration lev-
els. The relative high enzyme yields obtained, as a result of our optimization procedure, is
expected to greatly facilitate further purification of the corresponding enzymes in order to
study their biochemical and physicochemical characteristics.
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Edappoyn Tng mocoTikAg PCR yia T pehétn Twv mAnBuopwv Twv £1dwv Saccha-
romyces cerevisiae ka1 Metschinikowia pulcherrima var. zitsae kata tn d1dpkeia al-
KoOoMIKNG {Upwong yAeUkoug NTepmiva

Ioawavakn A., MapamovAn M., Apaivag K. kai Mepiouvakng A.

Epyaotplo Bloxnueiag, TpApa Xnueiag, Mavemotpio lnavvivay,
45110 lwavviva, EANGda

H aAkooAwkr {0pwar Tou YAeUkoug eival pia moAUTAokn Bloxnuikn diadikaaia otnv
oToia CUUUETEXOUV TIOANG Kal SladOopPETIKA £(dN [IKPOOPYaVIoH®Y, Ta omoia Bpi-
oKovTal oe SlapOPETIKES CUYKEVTPMOEIG avaloya mavTa e To meptBarAov owvoroi-
nong. BéBaua, n onuavTikotepn Katnyopia 60ov agopd tn Bloxnuiki aAAnAemidpaon
e TO YAEUKOG Yla TNV mapaywyn Tou oivou eivat ot {UUeS. ZuvnBwg eidn Kat ote-
AExn, Ta orola dev avinKouv aTo Yevog Saccharomyces (non-Saccharomyces) emikpa-
ToUV MANBUGHIOKA OTa apXIka 0Tada uag aubopunTng ovoroinong eve avtifeta
oTa TeAIKA otadla kuplapxoUv ot Saccharomyces MAnBuaopol. T6X0¢ TG Mapoloag
epyaotag frav n HeAETN Twv MnBUCUOV Twv 8wV Saccharomyces cerevisiae Kal
Metschinikowia pulcherrima var. zitsae katd tn dldpkela TG AAkooAKNg {Upwong YAeU-
koug Ntepriva (Zitoa, ‘Hrelpog) péow g RT-PCR (Q-PCR). Z1a maiola autd, apxika
arnopovwdnkav detypata yovidiwpatikol DNA amod kiTtapa mou ouAAEXBNnkav oe
SIAGOPEC XPOVIKEG OTIYMES KATA TN DldpKela Hiag auBopunTNG Kal £EL eAeyXOUEVWY
Tupnoewv GINTPAPIOUEVOU Kal pn dIATpaptopévou yYAeUkoug NTepmiva, ol onoleg
elyav epBoAlacTel e Evan dUo ateAéxn Lup®V (B1adoxIkOG eBOALAONOS). EmmAéov,
0XedIA0TNKAV OUYKEKPIUEVOL EKKIVINTEG EIBIKOL Yla TNV EKAEKTIKN evioxuon TUAUa-
10G TG ITS2 Meploxng Tou eidoug M. pulcherrima var. zitsae. O oxed100UOG TWV EKKI-
VNTOV €YIVE UETA AMO OUYKPLON TWV VOUKAEOTISIK@YV aAAnAouxiov dladpopwy
OLVOTIOINTIKWV £130V (UH®OV TOU £XOUV anopovwbel and Ty neploxn ™G Zitoag. MNa
TNV eKAEKTIKN evioxuon Tou eidoug S. cerevisiae eTAEXBNKe {UYOG EKKIVNTOV AMO
™ BBAoypadia. Ma Tov KabBoplopo TNG AroTEAEOUATIKOTNTAG TNG TEXVIKNG, TA ATO-
tehéopata ™G Q-PCR ouykpibnkav pe autd mou mpogkuyav amnod Tnv KAAGIKN eé-
Bodo emiotpwong oe TpuBAla (cfu).Ta melpapatika anoteAéopata anedet&av OTL N
Q-PCR eival pia ypryopn kal euaiodntn HEB0d0G yia TV akpipn KaTauéTpnaon mn-
BUOUMY KUTTAPWV TIOU AVIKOUV OE GUYKEKPIHEVA £(dn (UP®V KATA TN SldpKela TS
{Opwong. H eupela xpnon ™mg Q-PCR anod Toug otvomoloug yla v avixveuon dia-
GOpwV eldWV (UPMV, AKOMA KAl QUTOV TIOU KATAOTPEDOUV ToV oivo, Ba Toug Bon-
ANnoetL ot ANUN YpYopwv anopacewyv mou adpopolv aTov EAeyXo ™G LUHwoNG Kat
0NV anopuyn NG KATaoTPodNS TWV MPOIOVTIWV TOUG.
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Application of Real-time quantitative PCR for the population screening of Saccha-
romyces cerevisiae and Metschinikowia pulcherrima var. zitsae during Debina must
fermentations

Sfakianaki A., Parapouli M., Drainas C. and Perisynakis A.

Laboratory of Biochemistry, Department of Chemistry, University of loannina,
45110 loannina, Greece

Must fermentation is a complex biochemical process, in which various yeast species are
involved. While in the early stages of must fermentation non-Saccharomyces populations
are the predominant species, in the final stage Saccharomyces are those who play the
central role. In the present work we study the populations’ dynamics of the species Sac-
charomyces cerevisiae and Metschinikowia pulcherrima var. zitsae during alcoholic fer-
mentations of Debina must employing RT-PCR (QPCR). Specific primers were designed
for selective quantification of both species, screening many different alignments of se-
quences of the target species with those of the most common indigenous wine yeast
species in the area of Zitsa (Epirus, Greece). The technique was performed on DNA sam-
ples taken at various time points of one spontaneous and six controlled fermentations in fil-
tered and non-filtered Debina must, inoculated with one or two yeast strains (sequential
inoculation). To determine the effectiveness of the technique, the QPCR results were com-
pared with those obtained by plating (cfu). QPCR method was proved rapid and sensitive
for detecting and enumerating cells that belong to a specific yeast species during must fer-
mentation. The design of new primers for other important wine yeast species, including the
main spoilage yeasts in wine, will enable winemakers to make decisions to control fer-
mentation and avoid spoilage of their products.
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0 mBavog pohog Twv MPOPBIOTIKWV OTIG USATOKAAMIEPYEIEG

Toupdkn M.
Epyaotplo Mevikng Blohoyiag, Topéag M.A.M.B., Tpipa Blohoyiag, £.0.E., A.M.9,
54124 ©gooahovikn

‘Eva amo ta KUpta mpoBARUata Twv udaToKaANEpYELDY ival 1) avaruén pikpopla-
KWV a06eVelnV 0TOUG KaANepYoUUEVOUS 0pYaVIOUOUG UE GUVETIELA TEPATTIO OLKO-
VOWIKO K00T0G. O ouviONg TPOTIOG AVTILETOTIONG £lval 1 XOpHyNoN AVTIRLOTIKGY N
oroia gvéyel Tov Kivduvo pUrnavong Tou meplBAAovTog kat avamuéng Bakmpla-
KOV 0TEAEX@V Ta oroia mapouatalouv avBeKTIKOTNTA OTd XPNOLUOTIOIOUHEVT AVTL-
BroTika. Mia iBavn eVaANAKTIKI TAPOUGCLAZEL ) XPNON TIPORIOTIKMY OPYAVIOH®MV avTi
TV QVTIRIOTIK@V. TNV mapolaoad pyacia epeuvndnke 1 mbavotTa Xpnong Twv
npoBloTikawv Baktnplwv Bacillus subtilis, Lactobacillus plantarum kat Lactococcus lac-
tis evavtia oto naboyovo Baktnpto Listonella (Vibrio) anguillarum mou mpokaAel T do-
vakinon oe KalepyoUuevoug 1xBeic. MeletnBnke emiong n duvatomta
EVOWNATWONG MPOPLOTIKWV 0€ vautiAioug Artemia Tiou anoteAel T {wvTavi) Tpodn
KaMiepyoUpevay 80wV kal TEAOG N emidpaocn ™G Xopnynong vaurmhiov euriou-
TIOPEVWY e TPORIOTIKA o€ 1XBUSIa Aaupakiol Ta orola eiyav HoAuveel Je To mabo-
yovo L. anguillarum. To ipoBLoTiko Bacillus subtilis tapdTt mapouciaoe TogKOTNTA yla
v Artemia, mapeixe mpootaoia évavti tou Vibrio, atoug valmioug nou erBiwvav.
To poBLoTiko L. plantarum dev napouciace ToEKOTNTA yia TV Artemia kat BeATiwoe
Ta M0000TA emuBlwong KeTd arnd poAuvon Ke Vibrio. To mpoBLoTiké L. lactis dev na-
pouciaoe TOEKOTNTA yia Toug vaurhioug aAAG oUTe yia Ta dTopa AaupakioU, Eva Ta-
peixe mpootaoia ota xOUSI £vavTl Tou maboyovou L. anguillarum BeATimvovTtag
EVTUTIOLAKA TNV eMBiwon Toug UETA TN WOAuvan (80%) o€ oxéan Me TO papTupa
(23.8%).

BloxnUIKN MEAETN TV UTEPKELLEVWY KAAALEPYELDV TwV TIPORIOTIKAV B. subtilis kal L.
lactis £de1Ee OTLN BaKTNPLOOTATIKY dpdon Toug dlatnpeital o€ akpaieg TILEG pH aAAG
Kal og akpaieg Beppokpacies. H Baktnploatatiki dpdon dlatnpendnke peta ano ka-
TePYAoia UMEPKEIUEVOU KAANIEPYELAG TIPOBIOTIKOV e AUUAADN, AuaolUpn, TPWTEL-
vaon K kat xupuotpudivn eve pelwaorn e BaKTELOOTATIKAG dpdong mapatnenénke
UETA aro Katepyaoia ue Amaon Kat megivn, mpayua mou uriodnAwvel T MMompwTel-
VIKI 00N TwV BAKTNELOOTATIKGV 0UCLWY. AKOAOUBNGE amouovwmon Twv BakTtnplo-
OTATIK@Y OUCLLV amd UMepkelpevo KaANEpyelag B. subtilis jie MpwTOKOANO
kabaplopou Tou meplapBavet kadidnon oe Belko aupmvio, XpwHatoypadia ovTo-
avtalhayng kat ekXUALON 0TEPENC HAONC He dLaTNENON TNG AVTIUIKPOBIAKNAC dpa-
ong oe KaBe 0Tadlo. Ta UéEXPL TwPa aroTeAEopata pag delxvouv OTL Ta TPORIOTIKA
propoUv va Bewpnouv kahol umoyndlot yia xpnon otn Bepareia kKaAhiepyoUuevmv
Yaplov.
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The potential role of probiotics in aquaculture

Touraki M.

Lab. Gen Biology, Department of Genetics, Development and Molecular Biology, School of Biology,
AUTH, 54124 Thessaloniki

One of the major problems in aquaculture is the development of microbial diseases which
leads to considerable financial loss. The usual manner to confront this problem is the ad-
ministration of antibiotics, which implicates the danger of environmental pollution and the
development of bacterial strains, which are resistant to the antibiotics used. An alternative
approach could be the use of probiotics. In the present work the possibility to use the pro-
biotics Bacillus subtillis, Lactobacillus plantarum and Lactococcus lactis against the fish
pathogen Listonella (Vibrio) anguillarum that causes vibriosis in cultured fish, was investi-
gated. Also the possibility of the incorporation of probiotics in Artemia nauplii that consist
the live food of cultured fish and the effects of the administration of Artemia enriched with
probiotics to seabass larvae challenged with L. anguillarum, was studied. Although B. sub-
tilis presented toxicity against Artemia nauplii, it protected the surviving nauplii against vib-
riosis. L. plantarum did not present any toxicity to Artemia and improved survival rates after
challenge with Vibrio. L. lactis did not present any toxicity to nauplii or to seabass larvae,
while the offered marked protection to challenged fish larvae by increasing their survival fol-
lowing infection (80%) in comparison to control infected fish (23.8%).

Biochemical studies on the culture supernatants of B. subtillis and L. lactis showed that
bactericidal activity is preserved in extreme pH values as well as in extreme temperatures.
The bactericidal activity was preserved following treatment of the probiotic culture super-
natant with either amylase, lysozyme, proteinase K, or chymotrypsin while a reduction in
the bactericidal activity was observed following treatment with lipase and pepsin, which in-
dicates the lipoproteinic nature of the bactericidal substances. The isolation of the bacteri-
cidals from B. subtillis cultures was performed using a purification protocol employing
protein precipitation in ammonium sulfate, ion exchange chromatography and solid phase
extraction. The bactericidal activity was retained after each cleanup step. Our results indi-
cate that probiotics may pose as promising candidates for use in therapy of cultured fish.
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Xpovog epdaviong Twv IgG avTiowpaTtwy os agdeveiq pe Aoipwn odpeIAopevn aToV
16 Tou AuTikoU Neihou

ToepyouAn A., Taidka A., Fapava E. kai Mamna A.
A’ Epyaotiplo MikpoBloloyiag, latpikiy ZxoAn, AptototéAelo Mavemothpio Oeaoahovikng

Mia peyahn erudnuia odpeidopevn atov 16 Tou AutikoU Neilou mapatpendnke katd
TOUG KahokalptvoUg kal ¢pBvorwplvoug pnveg Tou 2010 atnv Kevpikn Makedovia.
JKOTIOG NG Mapolioag £peuvag HTav 1 HEAETN Tou Xpovou epdaviong IgG avi-
OWUATWV 0g a0BeVEe(Q e AolpwEN opethdevn aToV 10.

JUvolika eEeTaotnkay 255 aobevelg ot ornolot eiyav mpooBAnBel amo tov 16 Tou A.
Neihou. Me Baon v KAWVIK €lkOva ol aoBeveig xwpiomkayv o€ Tpeig odadeg: n
npwTN nepleappave 164 aobevelq e ouprmampata eykedaitidag, n deltepn 22
aofevelg e oUPITOUATA Aonmng unviyyitdag kat n tpitn 69 acbevelg ot ornoiot
dev Mapouciacav CULTTOUATA ard TO KEVTPLKO Veuplko auotua (KNZ). H avixveuon
TV AVTIOWHATWV TpaypatornotOnke pe ELISA.

To MooooTo epdaviong Twv IgG avTlowudTwy NTav uPnAdTEPO 0TOUG aoBEVE(Q e
unviyyiTida (77,3%) Evavil Twv acBevav pe eykepaiitida (47,5%) Kal Twv aobevav
Xwpic ouppeToxn Tou KNZ (65,2%). Mapatnpndnke onuavtikn dlagpopd 660 apopd
T0 XPOVo epdaviong Twv IgG avTIowPATwV oTIS TPELG OUAdES aoBeVOV: £wg TV 7N
MEPQA TNG VOOOU QVTIOMUATA avixveutnkav o€ 76,9% Twv aoBevav Pe unviyyitida,
0¢€ 37,1% Twv aobevav e eyKeaAiTida Kal ae 56,7% Twv 0BeVOV XWPIG CULLETOXT
Tou KNZ. Katd tv 81 wg 141 pépa vooou 1 epdavion IgG aviiowpdtov dev epdavioe
onuavtikn dlapopomnoinon oTig TeElG ouddeg, KABWS Ta MoooaTd frav 63,8%, 75%
Kal 75% yla Toug aoBeveic [e eykedalitida, pnviyyitida Kal Xwpig CULUETOXT TOU
KNZ, avtioToiya. Metd To mépag Twv dUo eRdopAdwY Kal £wg 49 NUEPES HETA TNV
évapén g vooou, Ta avtioTotya nocoatd nTav 75%, 100% kat 75% IgG avtioopata
dev avixveutnkav oe 3 acBeveig e eykepahitida (157, 18" kal 24" nuEpa vooou) Kal
oe 3 aoBeveic xwpic ouppeToxn Tou KNZ (161, 18" kat 321 nuépa voaou).

Eival yvwoTto 0TI 1 avoOoAOYIK anavtnon évavtl dlagpopwy maboyovwy HIKpo-
opyaviop®V emmpedaleTal anod mindog mapayovtwy 6mwe n nAikia, To ¢UAo, Ta umo-
Kelleva VOoruaTa Kal 1 avoooloyIKl eMAPKELd. ZUPDWVa [e TV TIApoUoa LEAETN
daivetal 6Tl 0 XpOvog eudaviong Twv IgG avTiowpatwy évavtt Tou 1o Tou A. Nei-
\ou dladEpel avaloya pe TNV KAVIKN Lopdn TG vOaou.
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Timing of the IgG antibodies in patients with West Nile virus infection

Tsergouli A., Tsioka A., Gavana E and Papa A.

A’ Department of Microbiology, Medical School, Aristotle University of Thessaloniki,
Thessaloniki, Greece

A large epidemic caused by the West Nile virus (WNV) was observed during the summer
and autumn of 2010 in Central Macedonia. The aim of the present study was to investigate
the time of appearance of IgG antibodies in patients with WNV infection.

A total of 255 WNV patients were examined, who were divided according to the clinical
symptoms into three groups: the first group included 164 encephalitis patients, the second
22 aseptic meningitis patients and the third group included 69 patients without involvement
of the central nervous system (CNS). Patients’ samples were tested by enzyme-linked im-
munosorbent assay (ELISA) for the detection of specific WNV IgG antibodies.

IgG antibodies were present in higher percentage among meningitis patients (77.3%) than
the encephalitis patients (47.5%) and patients without CNS involvement (65.2%). The time
of detection of IgG antibodies differed significantly among the three groups as up to the 7th
day of illness, antibodies were present in 76.9% meningitis patients, in 37.1% encephalitis
patients and in 56.7% patients with no CNS involvement. The three groups did not differ sig-
nificantly during the 8" - 14" day of onset, as IgG antibodies were detected in 63.8%, 75%
and 75% in the patients with encephalitis, meningitis and without CNS symptoms respec-
tively. After two weeks, and till the 49th day of onset, the percentages of the respective
groups were 75%, 100% and 75%; IgG antibodies were not detected in 3 encephalitis pa-
tients (on 15", 18" and 24" day of onset) and in 3 patients with no CNS involvement (on
16, 18" and 32 day of onset).

It is known that the immune response of patients against various pathogenic micro-organ-
isms is influenced by a number of factors, as age, sex, underline diseases and immuno-
sufficiency. Results of the present study suggest that the time of detection of WNV IgG
antibodies differs greatly among patients with different clinical form of the disease.
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H dopn Twv BakTnpIaKWV KoIvOTATWY amoPAfTwy eAaioTpiBeiou sEapTaTal and Tnv
moikihia Tng £AIdg

Taiapng I'.', Tlaykapakn I'.!, Xapahakn A.!, Zunrepag N.1, Andersen G.2,
Kupmidng N.3, Bayevag A.! kai Mmoupting K.

Tunua Awaxeiptong MepiBarlovtog Kat duatkdv Mopwy, Maverotpio lwavvivwy,
Tedépn 2, Aypivio, T.K. 30100, EAAGdG,

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

3Department of Energy, Joint Genome Institute, Genome Biology Program,

2800 Mitchell Drive, Walnut Creek, CA, USA

Ta anoBAnta eAaoTpiBelwv anoteholy £va onuavTiko TePIBAANOVTIKO TPOBANUA
0€ OAEC TIC EAALOTIAPAYWYES XWPES KABWC O GUVTOHO XPOVIKO dlaoTnua mapdyov-
Tal TEPAOTIEG IOCOTNTEC anoBANTwV. Ta alyxpova eAaloTpiBeia xpnotporololv ou-
oTnua ¢puyokévtpnong eite d0o eite TpLOV dacewv. ZTnv EANASa, TO 80% TwV
ehalotpiBeiwv xpnotuomotolv To cUOTNHA GUYOKEVTENONG TPLWV GACEWY Mapd-
yovtag: (a) mapBevo ehaldhado, (B) uypd anopAnTa Kat (y) £va oTeped UNOAEIHA
eNg 1 orujo. H dlaxeiplon Twv uypwv anoBATwy eival 1dlaitepa onpavTiki Kat Kpi-
OlUn agevog Aoyw TG UeyaAng napayOUevng moooTnTag Kat adpeTéPou Aoyw tne
UYNANG TIEPLEKTIKOTNTAC TOUC OE OPYAVIKO $OPTIO Kal TG XNUIKAC Toug auvBeang
ToU Ta KaBIOTA avBeKTIKG oV amodopnan. AEilel va onuelwBel 0TI uEXPL onpepa
BEV UMAPXEL OLKOVOUIKA Blwatun UEB0BOC yia TV eneepyacia auTwmv TwV anoBAn-
Twv.

H mapoloa UEAETN £OTIAGTNKE OTO XAPAKTNPLOUO TNS BAKTNPLAKNG KOIVOTNTAG MOU
anavTd ota uypd aroBAnTa mou napdyovTal o€ EAALOTPIREID TPIMV GACEWY amd TPEIS
notkiAieq eAatodevtpwy (Kahauwyv, XovdpoeAld kat AadoeAid). O xapaktnpiopog
TpayaToTolnnke: (a) e KAaokéG LeBOdoUG amouovwong kat kahkigpyelag Ba-
kTnplwv oe Bpemmikd péoa kat (B) pe pikpoouatotyieg DNA (PhyloChip). Me v mpw
TPOCEYYLON AMOMOVATApE 232 BakTNELaka oTEAEXN amd TIG TPELC TOLKIAEG eAdg. H
GUANOYEVETIKI avaluar £8e1Ee OTL T OTEAEXT AUTA TIPOEPXOVTAL ATO TIC OMAdES Fir-
micutes, Actinobacteria, a-Proteobacteria, 3-Proteobacteria, y-Proteobacteria, kai Bac-
teroidetes. H deltepn MPOGEYYLON, ME TN XPNOLUOMOMNON TWV HIKPOCUGTOIYIOV
PhyloChip, anokdAue pia ugnAn BakTnpLakn molkiAopopdia e avTimposmmnoug anod
18 ®UAa Kat 123 olkoyéveleg. Aaypaupata Venn urodelkviouy 6TL 1 dopun Twv pa-
KTNPLOK®V KOWVOTATWV aro Ta uypd anoBAnTta eAalotpiBeiou eival povadikn yia kabe
pio anod TIC TPEIG MOIKIAEG EALAG TIOU £EETAOTNKAY HE HOVO TO 20% TWV AELTOUPYIKOV
TAEWVOUIKGOV OUAdWV Va elval KOWVEG Kal OTIC TPELG TIOIKINEC.
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Olive-mill wastewater bacterial communities are variety dependant

Tsiamis G.!, Tzagkaraki G.', Chamalaki A.', Xipteras N.!, Andersen G.2,
Kyrpides N.%, Vayenas D.! and Bourtzis K.

'Department of Environmental and Natural Resources Management, University of loannina,

2 Seferi St., Agrinio, T.K. 30100, Greece,

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

3Department of Energy, Joint Genome Institute, Genome Biology Program,

2800 Mitchell Drive, Walnut Creek, CA, USA

Olive mill waste materials represent an important environmental problem in all olive-oil pro-
ducing countries, where they are generated in huge quantities in short periods of time.
Modern olive-mills use are based as a two or three phase centrifugation systems. In Greece
80% of the olive mills are based on three phase centrifugation systems producing: (a) pure
olive ail, (b) olive-mill wastewater (OMWW) and (c) a solid cake-like called olive cake or
orujo. The OMWW is considered to be the most critical waste, in terms of quantity and
quality, and because its high organic load and chemical composition renders it resistant to
degradation. It should be noted that no single method has proven superior enough to be-
come widely adopted.

The current study aims at the characterization of the bacterial diversity from OMWW pro-
duced from three olive tree varieties (Kalamon, Xondroelia and Ladoelia) derived from
olive-mill based on the three phase centrifugation system. The characterization was based
on: (a) a culture-dependent approach and (b) a DNA microarray (PhyloChip).

With the culture-dependent approach, a total of 232 bacterial were characterized from the
three cultivar specific OMWWs. All strains isolated were phylogenetically related, to 38
validly described species of Bacteria linked to Firmicutes, Actinobacteria, a-Proteobacte-
ria, B-Proteobacteria, y-Proteobacteria, and Bacteroidetes. The microarray-based approach
revealed significant bacterial diversity related to 123 families from 18 different phyla. Venn
diagrams indicate that the structure of the OMWW bacterial communities is unique for each
of the three olive-tree varieties examined with only 20% of the OTUs to be common in all
three varieties.

137



N/

B0 30 SYNEAPIO THE EMISTHMONIKHS ETAIPEIAS MIKROBIOKOSMOS NPAKTIKA

In vitro avTi-pAcypovadeig dpaocig MimocidIKw popiwv Tou Beauveria bassiana
£vavTi TOU MapayovTta gvepyoroinong aiponetahinv (PAF)

Tooumpag A.B.!, KouBéAng B.N.2, Anuonouhog K.A.", Marméa K.M.2 ka1 Tumag M.A.2

Epyaothplo Bloxnueiag, Tpiua Xnpelag,
2Touéag MeveTikng kat Blotexvoloyiag, Tunua Blooyiag, EKMA, INiota, ABrva 15701

O pikpoopyaviopog Beauveria bassiana anotelel évav eupeéwg SladedouéEvo
gvtoponaboyovo uiknTa He olyxpovn Xenon mnapdyovta BLOAOYIKNG Kata-
MOAEUNONG 01O Tedio. XTov WUKNTA QUTO €Xouv avixveuBel popla onwg Ta
uroBeplooetdn (beauveriolides) mou mapouaiaouv avti-adnpoywvo dpdon. ZTnv
eMaywyn TG abnpoyéveong Kat v TEAEL TNG aBnpwokANPwong eurékeTal o
napayovrag evepyoroinong atgoretahiowv (PAF) kat ot aAAnAeTudpacelg pe Tov
uTiodox£a Tou, v avaoTtoAelc Tou PAF emdeikviouv (oXUpn avti-adnpoywnvo
dpdon. Zkomd TG napouoag epyaciag anotéAeae n UeAETN oTov UknTa B.bassiana
NG UMapENng MMoeIdIKNG GpUOEWS HOPIWV HE AVTIGAEYHOVAODELS IBIOTNTES EVAVTL TOU
PAF, mou dnAwvouv mubavr avti-adnpoywvo dpdon. Mpaypatonondnke ekyxUAion
OMK®V MMOEd®V TOOO TWV KUTTAPWV 000 Kal TOU UTIEPKELUEVOU KAANIEPYELQC
auToU Tou MUKNTa kat HPLC-81axwplopog, XpNoLUool@yTag NUMPOTapAoKEUAOTIKI
0TAn C8 avaotpodng dpaong. H emidpaon Twv oMKOV aANA Kal TwV SLaXWPLOHEVWY
MTMOEWB MV TWV KUTTAPWV KAl TOU UNEpKELUEVOU EvavTl Tou PAF peAethonke in vitro
pEow Bloloyikng dokipaoiag pe mMupéva atpomeTalia kouveliol. TO00 Ta oAka
NMoedn Twv KUTTApwv 600 Kal auTd Tou HECOU avéoTellav Loxupd, doco-
eEapTOHEVA Kal Pe Evav avTaywvioTIKO TPOTO TNV mpokaAoUpevn arno tov PAF
OUOOMPEUON TWV ALUOTETANWY. MOVO Ta OAIKG ALMOEIdN TwV KUTTAPWY EMESEIEQV
Kal aywvioTikn dpdon évavtl tou PAF, otav dokigaotnkav o uynloTepeg
OUYKEVTPWOELS. MEow Tou HPLC-Blaxwplopol Twv eKXUMOMATWY OAK®Y MTMOEIS MV
TWV KUTTAPWV KAl TOU UTIEPKEIMEVOU, BPEBNKE OTL GUYKEKPIUEVA UOpLa TIOU
potpalovTal mapOUoLoUg XPOVouUG EKAouaNC, edavilouv axupr avaoTaATiki dpaon
évavtl Tou PAF. Auto umodnAavel oTL Wopla Tou B.bassiana pe avti-PAF 1316TnTeg
ekKplvovTal Kal 010 péco KaMAlEpyelag. Tnv 1oxupoTepn avacTalTiki dpdon
gudavioav ta o Mohkng ¢pUoewg Aimoedn oe kabe mepimwon. Ev tolTolC,
napaTNPENONKE LoYUPEN AYWVIOTIKY SpAaT) HOVO Og Eva KAAGUA OUSETEPWV AMOEIBMY
Kal HOVO 0TV TEPIMWOon Twv KUTTApwWY, UodNA®@vovTag OTL UTIApYXOoUV AIMoetdn
Tou HUKNTA pe Bloloyikn dpdaor mol dev ekkpivovTal 0To HETO KAANEPYELS. KaBmg
0 PAF gum\éKeTal 0 ONPAVTIKES GAEYHOVAODELS ETUMAOKES OTIWE 1 ABNPOCKANPWAT
Kal 0 Kapkivog, n avixveuan Loxup@v avacTOAEWV (AVTAYWVIOTMY Kal aywvioTOV)
Tou PAF oe KUTTapa B.bassiana ala kat 0To HEGO KAANEPYELAG, MPOTdIdEL VEES
TIDOOTTTIKEG OTIG MEANOVTIKEC XPNOELS TOU BloTEXVOAOYIKOU auToU HUKNTA.
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In vitro anti-inflammatory activities of Beauveria bassiana lipid molecules towards
platelet activating factor (PAF)

Tsoupras A.B.!, Kouvelis V.N.2, Demopoulos C.N.!, Pappas K.M.? and Typas M.A.2

1Laboratory of Biochemistry, Faculty of Chemistry,
Department of Genetics and Biotechnology, Faculty of Biology, NKUA, llissia, Athens 15701

Beauveria bassiana is a widely spread entomopathogenic fungus, currently used as a bio-
control agent. Interestingly, classes of molecules with beneficial anti-atherogenic activities
have been detected in this fungus, such as the beauveriolides. In general, the induction of
atherogenesis/atherosclerosis is strongly mediated by the inflammatory mediator platelet
activating factor (PAF) and its interactions with its specific receptor, while several PAF-in-
hibitors exhibit potent anti-atherogenic activities. Aim of this study has been to further ex-
amine the existence of putative anti-atherogenic lipid molecules in B.bassiana, exhibiting
anti-inflammatory activities towards PAF. Total lipids from B.bassiana cells and culture su-
pernatants were extracted and separated by HPLC, using a C8-reversed-phase semi-
preparative column. The effect of cell pellet and supernatant lipids (total lipids and lipid
fractions after separation in each case) towards PAF was evaluated in vitro by washed-
rabbit-platelet biological assays. Both total lipids of B.bassiana cells and culture super-
natants inhibited strongly, dose-dependently and through an antagonistic effect
PAF-induced platelet aggregation. However, only total lipids from B.bassiana cells, when
used at higher concentrations, exhibited further an agonistic effect towards PAF. HPLC
separation of total lipid extracts from both cells and culture supernatants revealed that sev-
eral lipid molecules sharing same retention times in each case exhibit a potent inhibitory
effect against PAF-activities. This suggests that molecules with anti-PAF activities present
in B.bassiana cells are also secreted in the culture medium. The strongest inhibitory ef-
fects were observed by the more polar lipids in both cases. However, only in the case of
cell-derived lipids a strong agonistic effect towards PAF was observed in a lipid fraction
carrying neutral lipids, suggesting that not all lipid molecules of this fungus with biological
activities are secreted. Since PAF is implicated in significant inflammatory manifestations
such as atherosclerosis and cancer, the detection of PAF-inhibitors or PAF-agonists in
B.bassiana cells and culture supernatants, provide new perspectives in future uses of this
biotechnological fungus.
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Avarnrugn kai AZioAdynon Evdoyeviv Acvdpopopdwv Mukoppilikov Epolinvv wg
BeATiwTikO Opéyng Tng Mnepiag

YynAdvrng L', Avrwviadng K.!, ZapBavakn A.', KapmoiZag A. I'.!, Oixahiotng K.2
kai MamadomnouAou K.

Maveruotpio Oeooahiag, Tnpa Bloxnueiag-Blotexvoloyiag,

M\outwvog 26 kat AlbAou, 41221, Adploa,

Tewnoviko Maverotio ABnvav, TpAua Aglonoinong duoikdv Mopwv

Kkat Fewpytkng Mnxavikng, lepd 086g 75, 11855, ABva

0 MepLopLoPOG 0N XPNON TWV AMACHATWV £XEL KATAOTATEL TV XPNHON TWV LUKOP-
POV yia TNV BPEYN TWV GUTAV [ia OIKOVOUIKG UTIoaYOpevn AUan. Tnv mapoloa ep-
yaoia meplypadetal n anoudvwon devopOUopdwV HUKOPPILIKOY MUKNTWV amnod
BloAoyikd aypokthuata e Makedoviag kat @eaoahiag ot ormolol aglohoynnkav,
Ta eUBONG TOUC 1) GUVBUACHOC TOUC, WG TIPOG TNV AMOTEAEOUATIKOTNTA TOUG OTNV
BpEYn, avarTuén Kat mapaywyn ™G mreplag oe putodoxeia kal oe £dadog og aly-
KpLoN pe un epBoAlacpévo PapTupa Kat euBoAlo-eUmopikd okelaopa. Ot evdoyevelg
HUKoppLlIKol UKNTEG Tou a&loAoynBnkav TautornomBnkav pe aAnAoUxion Tou 188
rBNA yovidiou Toug wg Glomus intraradices (MC3), G. etunicatum (MC4), G. mosseae
(MC10), G. mosseae (MC 22) kal piypa anoé G. mosseae /G. etunicatum. 21a ¢putodo-
¥ela mapamendnke av&non g avarruéng e mneplac he eUBOMACO He HUKOP-
pItkoug HUKNTEG, Kal KATIOLOL amd Tou MUKNTEG au&noav TNV OUYKEVTPwWan P atoug
BAaoToUG Kat TIg pilec. 210 Melpapa aypol mapatenonke onuavTiki alénon e ma-
PAYWYNG HE TEPIOTOTEPOUS Kal HeYaAUTepouC KaproUg yia Ta epBoAlacpéva GpuTa,
Kal 181aiTepa e OUYKEKPIUEVOUG, HELOVWHEVOUG HUKNTES OTWG ot G. intraradices
MC3 kat G. mosseae MC10.
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Development and Evaluation of Native Mycorrhizal Inoculum to Improve Pepper Plant
Nutrition

Ipsilantis I.", Antoniadis C.!, Sabbanaki A.!, Karpouzas D.G.!, Ehaliotis C.2
and Papadopoulou K.K.!

'University of Thessaly, Department of Biochemistry and Biotechnology,

Ploutonos 26 and Aiolou str., Larisa 41221, Greece,

2Agricultural University of Athens, Department of Natural Resources

and Agricultural Engineering, lera Odos 75, 11851 Athens, Greece.

In agricultural systems of reduced inputs the use of mycorrhizae to improve plant nutrition
is promising. Arbuscular mycorrhizal fungi were isolated from organic farms of Macedonia
and Thessaly and their inocula, single or combinations, and were evaluated in pot and field
studies for their effectiveness in improving pepper plant growth and production, against
non-inoculated controls and commercial inoculum. The isolated mycorrhizal fungi were
identified through sequencing of their 18S rRNA gene as Glomus intraradices (MC3), G.
etunicatum (MC4), G. mosseae (MC10), G. mosseae (MC 22) and a mixture of G. mosseae
/G. etunicatum. In the pot study there was no increase in pepper plant growth with mycor-
rhizal inoculum, however, some mycorrhizal fungi increased P concentration in roots and
shoots. In the field study there was increased pepper production with more and bigger pep-
per fruits for the inoculated plants, particularly with specific single inocula like G. intraradices
MC3 and G. mosseae MC10.
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AMN\ayég otn oUoTaon BEvOIKWV BAKTNPIOKWY KOIVOTATWY KATA pKog SiaBadpiong
opyavikou spnhouTiopoy amd iyduokaAhiEpyeisg

®odshiavakng 3., Manayswpyiou N., Kapakaong I. kai Aadoukdakng E.
TuAua BloAoyiag, Mavemotpio Kpntng, Baoihika Boutav, 71409 HpdkAeto, Kpntn

AN\ay£g 0N oUoTaon Baktnplak®v BevBIKWVY KOWVOTATWV EEETACTNKAV HECW NAe-
KTpodOpnong oe dlaBadion anodlatakTikwv uécwv (DGGE) oe 1huata dlapadut-
OUéva 000V adopd TOV OPYaVIKO e€UrAouTIOHoU amd duo (XBUOKAANEPYELES
TonoUpag (Sparus aurata) kat Aappakiou (Dicentrarchus labrax). O péoog aptBuog Ba-
KTNPLIK®V TAEWY BpEBNKe oNUAVTIKG MEYAAUTEPOG OE AMOOTAON 5 PETPWV aTid TOUG
kKA\wBoUG oe oxéon e ta delypata eAéyxou. Ot nMDS avaAloelg Twv PnNTpav ma-
pouaiag/amouaiag Twv BaKTNElaK®Y TAEwv ouadomoinoav Ta detydata avaloya ye
TNV TPOEAEUOT) TOUG KL OXL e Tov Babuod Tou opyavikou edrhouTiopou. Khwvoroi-
non kat aAAnAoUxton ané unavteg DGGE mou ummpxav HOvo 0Ta opyavika edmou-
Tiopéva delypata €del€av v Unapgn SladopeTIKOV GUAOYEVETIKOV OUAdWY OTIG
BUO TEPLOXES. ZUTKETIOEIG TOU HETOU aPIBPOU BAKTNELAK®Y TAEWV UE aBLOTIKOUC
neptBarhovTikoUg Mapdyovteg £8€IEQV EVTOVN YPAUUIKY CUOXETION TOU aptBoU
auToU We TO TOOO TOU GUVOAIKOU, TOU avopyavou dwaodopou Kal TG SIaAUPEVNS
OWUATISLOKAC UANG TOU ICAKATOC, EVK APVNTIKA NTAV 1) GUCXETION e TN uéan dld-
UETPO TWV KOKKWV TOU IZNUATOG. Ta anoteAéouata g epyaciag authg urnootnpi-
fouv TV UMOBEON TWV EVTOVA SIAPOPETIKMY BAKTNPLAKOV KOIVOTNTWY OTO XWPO
napd autny TG mavtayou napousiag OAWV Twv BAKELaK®V TaEwv, ota BevOIKa
{nuata. Emong umodelkvueTal éva povtéNo SladoxNg TwV HIKPORLaK®Y TAEwv ma-
POOLO € AUTO TWV OIKOTOVWYV YLa TN MaKporavida KATw and ouvenkeg dlaBadul-
ong dlagopwv TMwv MepBArAOVTIKAS pUNavongc.
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Changes in bacterial community composition across a benthic organic enrichment
gradient induced by fish farms

Fodelianakis S., Papageorgiou N., Karakassis I. and Ladoukakis E.D.
Department of Biology, University of Crete, Vassilika Vouton, 71409 Iraklion, Crete

Bacterial community composition was investigated by means of denaturing gradient gel
electrophoresis (DGGE) in a spatial organic enrichment gradient caused by fish farms of
sea bass (Dicentrarchus labrax) and sea bream (Sparus aurata) in two different sites in
Eastern Mediterranean (Greece). The mean bacterial OTU number in 5 meters distance
from the cages was found to be significantly higher than the control. nMDS analysis of the
presence/absence data using OTU matrixes showed that samples clustered according to
their origin rather than to the level of impact from organic enrichment. Cloning and se-
quencing of novel DGGE bands of impacted sites also revealed different phylogenetic
groups at the two sites. Correlations between the mean bacterial OTU number and abiotic
factors measured for the same samples showed strong positive correlation of bacterial
OTUs with total and inorganic phosphorus and labile organic matter, as well as negative cor-
relation with the sediment’s median grain size (MD). The results support the hypothesis of
localized bacterial communities over a potential omnipresence of sediment bacterial taxa.
Also, they indicate a succession pattern of microbial OTUs similar to that of ecotones for
macrofauna in environmental pollution gradients.
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BeATiovovTag Tn pikpoPiohoyiki aodAAcia og PikpEG HOVASES TAPAYWYAG TOTIKWY
Tpodipwy

®paykiadakne .A., Kupiakidng I'. kai Mapkakn A.

Texvoloyiko EkmaideuTikd 15pupa (T.E.I) Kpntng, Tunua Alatpodng kat Alaitohoyiag,
723 00 ntela, Kpnn, ENNAQ

H emhoyn TS mapaywync TPodiumy, TG UETATOMONG Kal T®WV CUOTNHUATWY EWTO-
piag mou eival kKataAAnAa yia pia UYKEKPIUEVN TOTIKI OlKovouia ival pia Kpiotun
dladikaota. Ta Teheutaia Xpovia oty Kpntn, otnv EANGSa, £yive pavepod OTLN et
TUXNG Tapaywyn UPnAng moloTNTaC TOTIKWV TPOdIuwY Uriopel va diekaybel og pi-
KPS KAIOKQAG EYKATAOTAOELS akoAouBwVTAC NMapadoaiakeg HeBodoug. Ie elbeTo
XPOVO, Ol HIKPEG OUVETAIPIOTIKEG ETUXEIPNOELC XPNHUATOSOTNONKAY AMO TPOYPA-
pata ™e Eupwrnaikng ‘Evwong, yla v napaywyn Tpodipwy (kupiwg mapadootakd
UnTd N TNYavnta aptookeudopata kat YAukd koutaAiol). Me Bdon v eprelpia
HOG, AQUTEG OL JIKPEG ETIXEIPNOEIS UMOPE( VO AVTIHETOMOOUV KAToLa TPOBAAATA e
amokAioelc 0TV aopalela TwWV TPODIUWY Kal KEVA 0TA CUCTAUATA TOLOTNTAG TPO-
OlHWVY, TLY. KATAYPADES TWV «DUTUEVMV» HIKPOBIOAOYIKWV AMOTEAEOUATWY OF ETl-
GAVEIES OTO TUNUA TAPAYWYNG. Z€ |ia TIPOoTIAbeLa va anoKaAUPoU e Toug AOyoug
TV MPOBANHATWV AUTOV MPOPNHKALE OE OXETIKN EKT(UNon o€ 10 and g eruyelpn-
0€1G aUTEG Kat katanEape ota akoAouBa ouumepaouata. 1. Adyw emevduang oxe-
TIKG MIKPOU Kedalaiou, 0 oxedIAOUOG TwV KTIPIwV Kal Tou EomouoU [e Eudaon
oV uylewvn dev eivat o BEATIOTOG. 2. H dnpioupyia «uylelvo-{wvamv" Tou va epap-
poleTal auoTtnpog EAEYX0 ™G KIvoNg Twv MPOoMIWY Kal TV UNKOV HECK TWV EY-
KATAOTAOEWY, TPOKEIUEVOU VA AMOTEETETAL 1] MOAUVON Kal ) eEAMwar| Tng, eivat
BUoKOAN. 3. O 0XedLATHOC TWV DLABEDLHWY ECWTEPIKOV XWPWY, OEV DIEUKOAUVEL TIC
dladikaoieg Uylelvig kal ouvthpnon Tou e&omhiopol enegepyaaiag. 4. O Eleyxog
NG BeppoKpaciag Twv XWPWV Kal TS uypaciag, Ue aToXo va HetwBel n avarrusn yi-
KpoBlwv, dev elval mdvta anoteAeopatiki. 4. Ol POl anobnKeUoNG MPWTWY UAQV
eival mpooBaaciyol ano aveldikeuto MPOCWIIKO dlavVOUNg Kal dev mapakoAouBolv-
TAL CUOTNUATIKA. 5. H anopdkpuvon Twv axpnotwy and Toug Xweoug LeTarnoinong
TPodipwV Kal cuokeuaciag, Toug KabLoTA MEPLOTOTEPO EUAAWTOUG OE KivOUVO -
Auvong. Amo v aAAn mheupd, mapatnenBnke 0Tl ol epyalOEVOL, OE OPIOUEVEG Tie-
PUTIMOEIC YUVAIKES TOU elval MEAN pag WIKPNG opadag, eival yevika kald
EKTAUSEUPEVOL Kal TIOAU eUCUVEIBNTOL EMAYYEAUATIKA, EV® TAUTICOVTAL UE TO KAAO
OVOHa Kl Ta CUUGEPOVTA TWV ETUXEIPHTEWV.
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Improving the microbiological safety in small local-food producing units

Fragkiadakis G.A., Kyriakidis G. and Markaki A.

Technological Education Institute (TEI) of Crete, Department of Nutrition and Dietetics,
723 00, Siteia, Crete, Greece

Selection of the food production, processing, and marketing systems suitable for a certain
local economy is a critical process. The last years in Crete, Greece, became obvious that
successful production of high quality local food may be carried out in small-scale premises
following traditional methods. In due course, small cooperative enterprises were financed
through European Union programs, to produce food (mainly traditional baked or fried pas-
tries and sweet deserts). To our experience, these small enterprises may encounter with
some food safety problems, deviations and gaps in their food quality systems, i.e. record-
ings of “bad” surface microbiological results in a production department. In an effort to un-
cover the reasons of these problems we carried out a relevant assessment in 10 such
enterprises and came up with following conclusions. 1. Due to the relatively small capital
invested, the hygienic design of buildings and equipment is not optimal. 2. The establish-
ment of “hygienic zones” applying strict control of peoples and materials movement through
the plant, in order to prevent contamination and its spread, is difficult. 3. The design of the
available interior spaces does not facilitate sanitation procedures and maintenance of pro-
cessing equipment. 4. The control of room temperature and humidity, aiming to diminish mi-
crobial growth, is not always efficient. 4. Ingredients storage areas are accessible by
untrained deliverers and not monitored systematically. 5. Trash removal from the food pro-
cessing and packing areas makes them vulnerable to contamination. On the other hand we
observed that the employees, sometimes women members of a small cooperation, where
generally well trained and very conscious on the job; they identified with the good name and
interests of the enterprises.
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XapakTnpIopog TG BAKTNPIAKAG TOIKINOTNTAG TNG KATAKOPUHNG UBATIVAG OTAANG
¢ AipvoBalacoag Tou AiwAikoU

Xapahdkn A.', Toiaung I'.Y, Aiakoupng B.!, Aiakonavayiotng Z.!, Kupmidng N.2,
Andersen G.3 kai MnotUpTting K.!

Tunua Awaxeiptong MepiBarlovtog Kat duatkdv Mopwy, Maverotpio lwavvivwy,
Tedépn 2, Aypivio, T.K. 30100, EAAGdG,

2Department of Energy, Joint Genome Institute, Genome Biology Program,

2800 Mitchell Drive, Walnut Creek, CA, USA,

3Lawrence Berkeley National Laboratory, Center for Environmental Biotechnology, 1 Cyclotron
Road, Mail Stop 70A-3317, Berkeley, CA 94720, USA

H AvoBahaooa Tou AitwAikoU, GUVONKNAG EkTaong 1.700 ekTapiwy, Exel aouvnBL-
OTO OXNUATIONO TEKTOVIKNG MPOEAEUONG Kal AMOTEAE! HEPOC TOU GUUTAEYMATOG TWV
uypoTonwY TG AUTIKAG EAAGBAG e eEQIPETIKA UPNAR MOKINOTNTA. £TOXOC TNG Ma-
poUoag HEAETNC elval 0 XAPAKTNPLOKOC TNG BAKTNPLAKAG TOWKIAOTNTAC OTNV KATa-
Kopupn othAn (5, 15, 254 Kkal ilnua) g AldvoBalacoag Tou AITWAIKOU
Xpnotporolwvtag dUo mpoaeyyioelg: (a) BiBAL0BNKeES Tou yovidiou 16S rRNA kal (B)
DNA pipoaouatotxieg (PhyloChip).

H avaluon Twv anoTeAeopdaTwy e BAoN TN TEXVIKN TWV UIKPOOUOTOIXIWV QroKa-
AUWE OnUavTIKA BakTnpLakn MOIKINGTNTA Tou oxeTileTal le 43 ouvopoTagieg aro Tiq
63 mou undpyouv ato PhyloChip pe avTimpoowmoug and 283 olkoyéveleg. Alaypap-
pata Venn xpnotporolavtag dedopéva amo Tic BIBA0ONkeg 16S rRNA Kat TIG HKpo-
ouatolyieg PhyloChip unodnAwvouv 0Tt 1 KATakOpUDN KATAVOUN TWV BAKTNELAKOV
KowoThTwV TNG AlvoBalacoag Tou AlTwAlkoU eival povadiki yia kabéva arno Ta
umo eEetaon delypata. Me Baon Ta mapanave anoTeAEOUATA KATAAYOULE OTO GU-
népaopa otL n Aiuvodalacoa Tou AltwAikoU anoTelel £va TOAU evaladépov olko-
o00oTnua Mou To XapaktnpiZel fia povadikn Kat uPnAng MOIKINOTNTAG BAKTNPLOKD
KowvoTnTa.
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Characterization of a unique vertical bacterial diversity from the Etoliko lagoon

Chamalaki A.", Tsiamis G.", Diacoumis V.", Diakopanagiotis Z.", Kyrpides N.?,
Andersen G.* and Bourtzis K.

'Department of Environmental and Natural Resources Management, University of loannina,

2 Seferi St., Agrinio, T.K. 30100, Greece,

2Department of Energy, Joint Genome Institute, Genome Biology Program,

2800 Mitchell Drive, Walnut Creek, CA, USA,

3Lawrence Berkeley National Laboratory, Center for Environmental Biotechnology, 1 Cyclotron
Road, Mail Stop 70A-3317, Berkeley, CA 94720, USA

Etoliko lagoon is part of a complex wetland in Western Greece extremely rich in biodiver-
sity that covers an area of 1,700 ha with an atypical orientation that has been formed tec-
tonically. The current study aims at a detailed characterization of the vertical distribution (5,
15, 25m and sediment) of the bacterial diversity from the Etoliko lagoon using: (a) 16S
rRNA gene libraries and (b) a DNA microarray (PhyloChip).

The microarray-based approach revealed significant bacterial diversity related to 43 phyla
out of the 63 present in the PhyloChip with members from 283 familes. Analysis using Venn
diagrams of the 16S rRNA gene libraries and the PhyloChip data indicate that the vertical
distribution of the bacterial communities in the Etoliko lagoon is unique for each of the four
samples examined. Based on the available data, it is clear that the Etoliko lagoon repre-
sents a very interesting environment housing a high and unique bacterial diversity.
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Pseudomonas putida FEN1, To ipwTo dypiou TUmou BakTnpIakd oTEAEXOG ToU EXEI
TNV IKAVOTNTA Va 31a0Ta 0pyavodpwodopikG Kal KapPapadika EVTOHOKTOVa

Xavika E.!, Fewpyiadou A.', Kapdg M.', Kapavaaiog E.2 ka1 KapriotZag A.T.!
Maveruompio Oeooahiag, Tunpa Bloxnueiag kat Blotexvohoylag, 41221 Adpioa,
Maveriotpio Ogooahiag, Tpnpa Mewnoviag, GuTikng MNapaywyng

Kat AypotikoU MepiBaAlovtog, 38446 Boog

To fenamiphos (FEN) eival éva opyavodwapopikd (OP) yewpylkd ¢pdpuako mou
XPNOLUOTOLE(TAL VIO TOV EAEYXO TWV VNUATWOWV O BEPUOKNTIAKES KAANEPYELES.
210 £da¢og 1o FEN o&eldwvetal atadlakd mpog coukdokedio (FSO) kat GouApovn
(FS02) mou mapouctdZouv UYnAn vnuatwdokTovo dpdon Kal eival ToElkd oe
opyaviopoUg pn-otoxous. AvtiBeta, To FEN amodoyeital TaxUtata anoé ta Baktpla
0c £3a¢N He (OTOPIKO XPNONG TOU VNUATWOOKTOVOU. MEXpL onuepa Exouv
anopovwBel uovo dUo Baktnplakd atehéxn, Brevibacterium sp. (Megharaj et al., 2003)
kal Microbacterium sp (Caceres et al. 2009) rou eiyav v IkavoTTa va udpoAlouv Ta
FEN, FSO kat FSO2 otig avtioTolyeg dpaivoreg mou dev peTaBoAilovTal mapanépa.
v mapoloa epyacia meptypadetal n aroudvwon d0o FEN-anodountikwv
BakTtnpiwv aro £dadoc mou GUANEXBNKE amo aypod aTnv Kpntn Ue I0TOPIKO XPHong
FEN kat oxamyl (kapBaudiko vnuatwdoktovo). Me Bdon v aAnAouxia Tou 168
rBNA yovid{ou Toug Ta BakThpla Tautomotnénkav wg Pseudomonas putida kal Acine-
tobacter rhizosphaerae. Ta 0o Bakthpla eixav v kavotta va dlaorolv To FEN
npog fenamiphos phenol mou petaBoAiletal napanépa Povo ano 1o P. putida FEN1
napepnodifovtag £Tol TNV OUCOWPEUON TEPIBAANOVTIKA  TIPORANUATIKOV
peTaBoATwy. To idlo aTéAeX0G Mapouatace UPNAT anodounTIKN arEvavTl e UPNAES
OUYKEVTPWOELC Tou FEN Kat TwV 0EEIdWUEVWY MAPAYWYWY TOU 0TV EUBONATTNKE
oto £dagdog. To P. putida FEN1 eixe v ikavotnta va dlaond kat GAa OP mou
nepleixav P-O-C deopolg oto poplo toug (fention, chlorpyrifos) aAAd kat Ta
KapBapdika oxamyl kat carbofuran. Auté amoteAel TNV MP@TN avadopd dyplou
BaktnplakoU OTEAEXOUG TOU EXEL TNV IKAVOTNTA VA SLAOTIA Kal VA AnoTOEIKOTOLE
Tautoxpova OPs kat kapBapidikd. Néeg HehéTeg £detEav 0TL To aTéNeX0G P. putida
FEN1 kateixe 10 yovidilo cehA mou eixe amopovwdel and maopuidilo evog carbaryl-
anodountikoU otehéxoug Rhizobium. Meléteq oe €EEMEN oToxEUOUV OTNV
anopovwon Twv yovidiwv mou eurhékovtal otov detaBoliopd tou FEN amod To
oTélexoq P. putida FENT.

BiBAhioypadia

Caceres et al. 2009. Biores. Technol. 100, 2732-2736.
Megharaj et al. 2003. Appl. Microbiol. Biotech. 61, 252-256.

148



3rd CONGRESS OF MIKROBIOKOSMOS ABSTRACTS

Pseudomonas putida FEN1, the first wild type strain degrading both organophos-
phate and carbamate neurotoxic insecticides

Chanika E.!, Georgiadou D.!, Karas P.", Karanasios E.2 and Karpouzas D.G.'
'University of Thessaly, Department of Biochemistry and Biotechnology, 41221 Larissa,

2University of Thessaly, Department of Agriculture, Crop Production
and Rural Environment, 38446 Volos

Fenamiphos (FEN) is an organophosphorus (OP) pesticide used for the control of nema-
todes in protected crops. In soil, FEN is gradually oxidized to its sulfoxide (FSO) and sul-
fone (FSO2) which also possess nematicidal activity and are equally toxic to non-target
vertebrates. On the other hand, in soils with history of FEN the nematicide is rapidly de-
graded by soil bacteria. So far only two FEN-degrading bacteria have been isolated, a Bre-
vibacterium sp. (Megharaj et al., 2003) and a Microbacterium sp (Caceres et al. 2009).
Both of these bacteria hydrolyzed FEN, FSO and FSO2 to their corresponding phenols
which were not further metabolized. We report the isolation of two FEN-degrading bacte-
ria from a soil collected from a banana plantation in Crete with extensive history of FEN and
oxamyl (carbamate nematicide). Based on their 16S rRNA sequence the two bacteria were
identified as Pseudomonas putida and Acinetobacter rhizosphaerae. Subsequent metab-
olism studies revealed both strains hydrolyzed FEN to fenamiphos phenol which was fur-
ther transformed, only by P. putida FEN1 suggesting elimination of environmentally relevant
metabolites. The same isolate exhibited high bioremediation potential against spillage-level
concentrations of aged residues of FEN and its oxidized derivatives. Cross-feeding stud-
ies with other pesticides showed that P. putida FEN1 degraded OPs with a P-O-C linkage
but also the carbamates oxamyl and carbofuran. This is the first report of a wild-type strain
which was able to hydrolyze and detoxify both OPs and carbamates. Subsequent studies
revealed that P. putida FEN1 carried a plasmid-encoded sequence 100% homologous to
the cehA gene isolated from the plasmid of a carbaryl-degrading Rhizobium strain. On-
going studies will aim to isolate the genes involved in the metabolism of FEN.
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Enidpaon tng sEwyevag npooTifspevng 1,3-mpomavodiohng otnv auénon Kai Tnv
Bioxnuikn anokpion Tou Clostridium butyricum VPl 1718

Xat{ndpdykou A.', Zapapavou M.-E.!, Fahiwtou-Mavayiotou M.!, Kwpaitng M.!,
AyyeAig .2 kai NanavikoAdou 2.1

Tunpa EmotAung kat Texvooyiag Tpodiuwy, Mewrnoviko Maveruotpio ABnvav, EAAAda,
Tunpa Blohoyiag, Topéag Mevetikng, Blohoyiag Kuttapou & Avarmugng,

Naveromio Matpwv, EAGSa

JKOTO NG MAPOUCAC HEAETNG ArOTENEDE 1) Dlepelvnon TNG TAPEUTOBIOTIKAGS dpa-
ong g 1,3-mpornavodioAng katd mv aténon tou Baktnpiou Clostridium butyricum
VPI 1718 o unootppata pe Baon v Blopnxavikn YAUKepOAn. Mpayuatornotmnke
npoabnkn eEwyevag dlagopwy MocoTNTWY 1,3-MpomavodIoAng eite mpLv lte PeTd
ToV eIBOAIOOHO, TIPOKEIUEVOU VA eAETN Bl ) CUUMEPIPOPA TOU IKPOOPYAVIOHOU 08
emnedo KUTTAPIKAC alEnong, Katavalwong urooTp®HATOS, aANA Kal Tapaywyng
1,3-mporavodioAng. Ot kaAhiEpyeleg EAapav xwpa o€ avaepopleg dakeg Duran Kat
oe BloavTidpactipa oykou 1L, pe evepyod 6yko {Upwong 800 mL kat oTig dUo nepl-
MWOoelG. ApXIKA, Tpaypatoroénkav kaAMEpyeleg oe GpLaAeg Duran, e apxIkn mpo-
08Nk 1,3-mpomavodioAng (1, 4, 10 kat 15 g/L) mptv Tov epBoAaoio. Méxpt ta 10 g/L,
TO OTEAEXOC MAPOUGIATE (KAVOTIOMTIKY aUEnon, ouvodeudpevn ano eEAVTANON TG
YAUKEPOANG Kal GUVTEAEDTH aMod0ooNg TNG Mapayopevng 1,3-mpomavodloang HeTagU
0.52-0.59 g ava g katavalwBevtog urootpwpatog. AvtiBeta, n mpoadnkn 15 g/l 1,3-
TPOTAVodIOANG amodeiXTNKE MNPWE MAPEUMOBIOTIKY Yia TO OTEAEXOG. EV ouvexeia,
npaypaToromdnkav KAAMEPYELES e TPOabiKn MogoThTWY 1,3-TipomavodioAng (10-
70 g/L) katd v ekBeTIKN dAon ™G alEnong Tou UIKPOOPYAVIoMOU. To OTEAEXOG
eUGAvioe KaAN avoxr akopn kat oty mpoabnkn 70 g/L 1,3-mpomnavodioAng, katava-
A@vovTag ™V YAUKEPOAN TIPOKEIUEVOU va KAAUYEL TIC AVAYKES TOU OE EVEPYELD Yl
v dlatnpenon me RlwotpotTag Tou. QoTO00, KATA TNV KAANEPYELQ TOU UIKPOOp-
yaviopoU otov BloavTidpactnpd, akOua kat 0Tav 1 GuVoALkn ouykEvTpwon 1,3-Tpo-
navodloAng (eEwyevag mpooTIBEUEVNGS Kal mapayoevng) Eemépace ta 70 giL, To
OTEAEXOG OUVEXIOE TOOO TNV KATAVAAWON TNS YAUKEPOANG, 000 Kal TNV Mapaywyn
1,3-mporavodioAng. Ta anoteAéopata ™G mapoloag peAEG delkviouv TV aglo-
Aoyn avoxn tou Baktnpiou C. butyricum VP 1718 o€ ugnAég moooTnTES 1,3-Mpora-
VOJIOANG.
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Effect of external 1,3-propanediol addition upon growth and biochemical response
of Clostridium butyricum VPl 1718

Chatzifragkou A.', Saravanou M.E.!, Galiotou-Panayotou M.!, Komaitis M.",
Aggelis G.2 and Papanikolaou S.'

'Department of Food Science and Technology, Agricultural University of Athens,

Athens, Greece,

2Unit of Microbiology, Department of Biology, Division of Genetics,

Cell and Development Biology, University of Patras, Patras, Greece

Aim of the present study was to investigate the inhibitory effect of 1,3-propanediol during
growth of Clostridium butyricum VPI 1718 on raw glycerol. Experimental work has been car-
ried out, by external addition of various amounts of 1,3-propanediol in the fermentation
medium prior or after inoculation, with the objective to monitor the behavior of the strain in
terms of growth physiology, carbon assimilation, as well as 1,3-propanediol formation. Cul-
tivations were performed in anaerobic Duran bottles and also in a 1-L fermentor, with a
working volume of 800 mL in both cases. In a first approach, the microorganism was culti-
vated in Duran bottles, with external addition of 1,3-propanediol (1, 4, 10 and 15 g/L) prior
to inoculation. Up to 10 g/L, the strain exhibited sufficient growth, accompanied by sub-
strate exhaustion and 1,3-propanediol production yield between 0.52-0.59 g per g of con-
sumed glycerol. However, the addition of 15 g/L of 1,3-propanediol in the medium was
proved totally inhibitory for the strain. Furthermore, cultivation of C. butyricum was done,
with addition of various concentrations of 1,3-propanediol (10-70 g/L) at exponential growth
phase. The strain was proved tolerant even in the case of 70 g/L of 1,3-propanediol addi-
tion, while carbon assimilation continued, in order for the strain to meet its energy of main-
tenance needs. Nevertheless, during batch cultivation of the strain in a bioreactor, the strain
not only continued substrate consumption, but also 1,3-propanediol formation, at a time in
which the overall amount of externally added and produced 1,3-propanediol overcame 70
g/L. These findings evidence the significant tolerance of the strain in question against high
amounts of 1,3-propanediol.
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