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Mootep 1

FONIAIAKH ANAAYZH KAI ZYMIMAOKA THZ 8-AAKTOZ(MAIPINHZ

Avdpéov Al Magdavng K2, Haomovhog H*

! Teomovikd Havemomuo Abnvav, Tunua I'eonovikng Broteyvoloyiog, Epyaotipro I'evetiknic, Iepd
0386¢ 75, 118 55, Abnva

2 [e@mOVIKO Hoavemomuo Adnvaov, Tunpa F'eviko, Epyactipio @uckng, lepd Od6g 75, 118 55, Abnva
* eliop@aua.gr

Iepitnyn

H p-haxtocearpivn plo pn-yAvkoloMmpévn Amokoaiivn, elvor 1 Bacikn Tp@teiv Tov 0pov ToL YAAUKTOG
TOAAGDV INAACTIK®V, TNG OTOLl0G 1 AELTOVPYIKOTNTA GLVIEETAL LE TN OEGHEVGT), TPOSTAGIO KOl LETAPOPA
vynAig a&log vépoEoPwv Plopopimv. Meléteg Tov npaypoTomomBnkay in Vitro pe dideopeg Tevikég yia
1 6£0EVOT VIOGTPOUATOV OTNV TPMTEIVN S-AokTtocatpivn £6e1&av 0Tl Umopel vo, 0eGEDEL 6TO MTOPIAO
KAAVKA Tng 61dpopa vopoOPoPa vIosTpOUATe OT®G MTapd o&Ea, Mmidio, PETIVOEDN, HIKPA OAKAVIQ,
OAELPOTIKEG KETOVEG KOl OPOUATIKEG EVAOCES. KpuoTtaAloypapikés Kot GAAEC PUOIKOYNUIKEG HEAETES
KATAOEKVOOLY GOPAS TN OEGILEVGT) TOV VTOCTPMUATOS GTOV KAAVKOL.

Ymv mapovoa gpyocio yivovtoar yovidwokny ovdAvon g  S-Aoktoceoipiving oto  OnlooTikd,
Kpvotoroypaeikn kat in silico pelét pe okond t digpedvnon g duvardtntog cvpmiokonoinong. Ta
Mmide Ko o oteEPoedn mov emMAEYXONKay ©¢ TPocditeg eivar T apaydovikd o0&y, apaydikd o0&y,
Avodevikd 0&D, Averaikd 0&D, edaikd 0&D, oteatikd 00, pUPLETELNIKO 05D, HVPLoTIKO 0&D, Adovpikd 08D,
€PYOOTEPOAN KoL 7-OebOPOYOANGTEPOAT. ATO TN WHOPLOKN TPOTLTOTOINGT OAAG KOl TS VIAPYOVGES
PUOIKOYMNMUIKEG KOL TIG KPUGTAALOYPAPUKEG PLEAETEG EIVOL POVEPT 1) TACT] TOV VIOCTPOUATOV VO KAAHYOLV
TNV VOPOPOPT EMPAVELL TOVG GTIV KOIAOTNTO, TOV ATOKAAVKO, aprvovtag ektefeyléves 6to StaAdTn TudV
TOALKEG 1 VOPOPLAES OpLadEC.
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Poster 1

GENE ANALYSIS AND 8-LACTOGLOBULIN COMPLEXES

Andreou A’ Bethanis C?, Eliopoulos E**

! Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of Genetics,
lera Odos 75, 118 55 Athens

2 Agricultural University of Athens, Department of Science, Laboratory of Physics, lera Odos 75, 118 55
Athens

* eliop@aua.gr
Abstract

S-Lactoglobulin, a non-glycosylated lipocalin, is the major whey protein of many mammal species, whose
functionality is associated with the binding, protection and transportation of significant hydrophobic
biomolecules. Binding studies conducted with various techniques in vitro, showed that the ligand binding
site can accommodate various hydrophobic substrates such as fatty acids, lipids, retinoids, small alkanes,
aliphatic ketones and aromatic compounds. Crystallographic and other physicochemical studies clearly
demonstrate the accommodation of the biomolecule in the hydrophobic calyx.

In this work gene analysis of mamalian beta-lactoglobulins was performed to investigate conservation in
the protein framework and crystallographic and in silico studies were carried out in order to elucidate
protein complexation with hydrophobic ligands. Lipids and steroids chosen as ligands are: arachidonic acid,
arachidic acid, linolenic acid, linoleic acid, oleic acid, stearic acid, myristoleic acid, myristic acid, lauric
acid, ergosterol and 7-dehydrocholesterol. Results show that ligands tend to bind in such a way to
maximize hydrophobic surface shielding in the lipocalyx cavity, leaving polar or hydrophilic groups
exposed to solvent.
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MNootep 2

SYITKPIZH NOAAANAHZ STOIXIZHE MPQTOTAIOYZ KAI TPITOTATOYZS
AOMHZ NPQTEINQN

Xkovtéin A, HoweBavaconoviov A, Huémoviog H*

l'eonovikd Havemopio Adnvaov, Tuqpe I'eomovikng Bloteyvoroyiag, Topéag IN'evetikne, Epyaoctiplo
Ievetucng, lepa Od6¢ 75, 118 55, Adnva

* eliop@aua.gr

Mepiinyn

H tprrotayng dopn 1oV Tp@TtEivdV, Tov oxeTileTan QUESO LE TN AEITOLPYIOD TOVE, €lval O cLVINPNUEVN
eEeMKTIKG ammd TNV TPOTOTAYN doUN. TNV TOPoVGo epyacio LEAETHONKAY Ol OHOIOTNTEG KOt Ol SOPOPES
TOV OTOL(ICE®V TNG TPMTOTAYODS KOl TNG TPLTOTOYoVg Ooung, déka owoyeveidv evidpov (Foloktikn
Aopvdpoyovicon, Mnhikn A@udpoyovaon, locompomvlouniikry A@udpoyovacn, Agudpoyovacn g 3-
Docpopikng 'okepaidetiong, Awdpoimoapdiky Aevdpoyovéon, Awdpopoiikn Ageudpoyovdion, 3-
O&oakvio-avaymydon, Avaymydon g ®Otgopedolivne, Acovipdiky Avaymydorn g ®Oglopedoivng,
Kartoldon) pe kown tprtotayn apyttektovikn (o/f dopég). H ovykpion tov d0o ototyicewv (Sopkng Kot
YPOLUIKNG) €Yve He avapopd ota oTotyeia Tng devutepotayodc dopns tmv eviopmv mov eggtacinkay and
KGO owoyévela.

Ta amoteréopara €dei&ov 0Tt kot ot 10 owoyéveleg evidpuwv mov mepthapufavoov 98 mpwteives: H
amokhon peta&d SOUKNG Kol YPOUUIKNG otoiylong eivar ave&aptntn amd 10 TAN00¢ TV apvosik®v
AKOAOVOIDOV TNG OKOYEVELNG, OO TO HNKOG QVTMOV, KAOMDG Kot 0o T0 TAN00G TOV KAVOVIKMY GTOLYEI®V TNG
dgutepoTayong doung Tov (B-rTuymtés empavetes, a-élkeg). Eniong, emPefoardverar to copnépacya OtL,
0G0 OTN YPOUUUIKY 0G0 Kot 6T SOLKT GTOlIoN, 1 El0ay@YN/amalolpr Bécemv otV apvo&iky akolovbia
elvat kuplapyn otovg Bpdyovs. Kat ot dHo peboddot oroiyiong, pe eddylotes eEapéaelg, eivar gvaicOnteg kot
evromifouv Vv glcaywyn 0écemv, gite TPV OmO KATOO KAVOVIKO GTOLKELD TG OELTEPOTAYOVG SOUNG, EiTE
apéESMG LETA.
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Poster 2

COMPARISON OF MULTIPLE SEQUENCES ALIGNMENT AND MULTIPLE
STRUCTURES ALIGNMENT

Skouteli A, Papathanasopoulou A, Eliopoulos E*

Agricultural University of Athens, Dep. Agricultural Biotechnology, Genetics Laboratory, 75 lera Odos,
118 55 Athens

* eliop@aua.gr
Abstract

Tertiary structure of proteins is more conserved from the primary structure, because it is directly linked to
their function. Similarities and differences between multiple sequence and multiple structure alignments of
10 enzyme families (Lactate Dehydrogenase, Malate Dehydrogenase, Isopropylmalate Dehydrogenase,
Glyceraldehyde-3-Phosphate Dehydrogenase, Dehydrolipoyl Dehydrogenase, Dehydrofolate Reductase, 3-
oxoacyl Reductase, Thioredoxin Reductase, Thioredoxin Disulfide Reductase, Catalase) with common
architecture (a/b structures) were studied. The comparison of the alignments was conducted with reference
to the components of the secondary structure of the examined enzymes from every family.

The results showed that in all enzyme families that contain 98 members: The deviation between structural
and sequence alignment is independent from the number of aligned amino acid sequences in a family, the
length of the amino acid sequences and the number of regular secondary structure elements (b-sheets, a-
helices).

It was concluded that in both sequence as well as structural alignment, insertion/deletion of aminoacid
residues happens almost entirely in loop regions. Both alignment methods, sequence and structural, with
few exceptions, are sensitive and detect insertion of gaps either before or after a regular element of the
secondary structure.
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Mootep 3

FENETIKH ANAAYZH KAl AOMIKH NMPOZOMOIQZH NPQTEINQN TOY
ZYZTHMATOZ ANTIAHWHZ NTHTIKQN OYZIQN ZTA KOYNOYMIA

Moapaykovddaxng X, HoraBavacomoviov A, Huémoviog H*

l'eonovikd Havemopio Adnvaov, Tuqpe I'eomovikng Bloteyvoroyiag, Topéag IN'evetikne, Epyaoctiplo
Ievetung, lepa Od86¢ 75, 118 55, Adnva

* eliop@aua.gr

Mepiinyn

O1 OBPs mpoteives gival 10 TpOTO GVLOTATIKA TOV 0OGPPNTIKOD CUGTHHATOS TOV EVIOU®V, EvTomilovTal
OTIG KEPAIEG TOVG KOl SEGUELOVY TTTNTIKEG EVAOGELG (00WES Kot pepopoves). H petapopd kot tpdedeon tov
0VCLAV AVTAV GTOVG 0GPPNTIKOVS HEUPPOVIKODS VITOd0YELS TPoKo el peTafifaon ONIATOG TOL KOTOANYEL
G€ GLYKEKPLEVES OVTIOPAGELS PLGLOAOYIG KOl CLUTEPIPOPAS (glte andBno, gite Tpocérkvon).

H xotovomon g dopng kot AEITovpyiog TV 0GOPNTIKAOV TPOTEIVOV TMV KOLVOLTLOV 0VOiyEL TO dPOLO Yia
NV avamrTuén EVIOLOOTMONTIKOV Kol EVTOLOEAKVGTIKOV OVGLOV 01 0Toies HTopov, TEAKE, vVa
GUUPAALOVY GTNV EMAEKTIKY OTOONCT/TPOGEAKVGT TOV KOVVOLTL®OV KoL TNV LEIDMOT TOL 0ptOpod
dMyudTov avtdv Kol 81’ avto g petadoong acBeveidv. ro Anopheles gambiae, (kovvodmt popéag Tov
Plasmodium falsiparum, topacitov vrebBuvov yio trv ghovooia) amd to 57 yvootd yovidio mov
kwdikorolovv OBPS npwteiveg, £xouv npocdiopiotei ot tpiedidotateg dopég yio 10 OBPs mpmteiveg kot
€yovv oyedlootel katdAnio eviopoormOnticd edppaka. Ta evropoanmOnTikd Tov gival amodoTikd 6To
A. gambiae dgv &yovv v idia dpdon kot oto Aedes aegypti, To KovvoLTL TOV UETAPEPEL TOV 1O TOV
Kitpwvov Topetod. Méypt ofjpuepa yvoot givar povo 1 tpiedidotatn dopr g OBP1 tov A. aegypti mov
glvau kupiopyn ota Onivkd Eviopa.

e autnVv TV gpyacio avaivetal 1 oporoyio petald tov apvolikdv akorovdimy OBPS twv 600 €100V Kot
dnovpyovvton a&dmoto dopkd poviéla 5 OBPS mpwteivdv tov A. aegypti , ue Bdon 1ig tprodidototeg
dopég tov avtiotorywv OBPS tov A. gambiae. Avtég Oa ypnoyonombodv 610 oyedlocud KataAniov
EVIOHOOT®ONTIKGOV 0Vo1dY oL Ba. decpedovtor oo tig OBPS Tov A. aegypti yia tnv ovTiueT®mIon Tov
KITpvoL Kol SGYKELOV TVPETOV.
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Poster 3

GENETIC ANALYSIS AND MOLECULAR MODELLING OF OLFACTION
PROTEINS IN MOSQUITOS

Maragoudakis S, Papathanasopoulou A, Eliopoulos E*

Agricultural University of Athens, Dep. Agricultural Biotechnology, Genetics Laboratory, 75 lera Odos,
118 55 Athens

* eliop@aua.gr
Abstract

Odorant binding proteins (OBPs), the primary component of the insect olfaction system are located on the
antennae. Transportation and binding of odorants to the membrane olfaction receptors initiates signal
transduction resulting to specific physiological and behavioural responses (attraction or repulsion).

Understanding the structure and function of mosquito odorant binding proteins open ways for the
development of insect attractant or repellent compounds, in order to reduce the number of insect bites and
disease transmission. For the Anopheles gambiae (carrier of the parasite Plasmodium falsiparum
responsible for malaria) from the 57 genes that express OBPs, the three dimensional structures for ten
proteins have been determined and relevant repellents have been designed. Effective repellents for A.
gambiae may be ineffective for Aedes aegypti, the mosquito carrier of the yellow fever virus. To date only
the 3D structure of OBP1 for A. aegypti, dominant on female mosquitoes, has been determined.

In this work, sequence analysis and comparisons are performed between OBPs of the two mosquito species
and molecular modelling is carried out for 5 OBPs of A. aegypti with reference to the related 3D structures
of A. gambiae. Those will be used for the design of suitable repellents for the A. aegypti in order to reduce

yellow fever occurrence.
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Mootep 4

FENETIKH AOMH KAI AIAOOPOMNOIHZH OYZIKQN NAHOYZMQN TOY
AAKOY TH2 EAIAZ, BACTOCERA OLEAE

Avdépovtoomovrov B*, Koopiong N, Aovkdc M

l'eonovikd Havemopio Adnvaov, Tuqpe I'eomovikng Bloteyvoroyiag, Topéag IN'evetikne, Epyaoctiplo
Ievetung, lepa Od86¢ 75, 118 55, Adnva

* villyalma@yahoo.gr

Mepiinyn

2y mapovca PeAETN avalvdnkay pe T péBodo g NAEKTPOEOPNONG EML TNKTMOTOG OUVAOD PLGLKOL
mnOvopoi Tov eviopov daxog tng eMdc, Bactrocera oleae, pe okond tnv aviyvevon tov TOAVUOPPIGUOD
og téooepa Eviupa e 181aitepn oNUAGTo Kot EVOLOPEPOV Y10l TN YEVETIKT], LOPPOAOYIO Kot pLGLOAOYiO TOV
dakov. Ot puoikoi TANBVG oL TOV daKoV TNG EAAC GLAAEYXOT KAV 0o TEPLOYEG EvTOg Tov EALadikod ydpov
KkaBdg Kot and ydpeg mov Ppiokovtar otn Aekdvn s Mecsoyeiov, v KoteEoynv meployn eEAmTA®ONG TOV
ddkov, kot perenOniay ta Eviopa agudpoyovaon g oikooing (ADH), apudpoyovdon tov 6-
wopopoylvkovikoy (6-PGD), pwopopoyrvkopovtdon (PGM) kat a-yAvkepopmopopikd (a-GPDH). Xe
0Aovg Tovg TANBLOOVG Kal Yo Ta Técoepa EvEupa ot aAlnAopopeot kKabe yovidiov oe kaOe TAnBuoud
epLeavifovv TapamAncleg cuYVOTNTEG Kot TNV 1010 oelpd Katdtaéng pe Baon tig cvyvotntég toug. Ta
ototyeio aVTE VTOINADGYVOVV TNV EMBPUCT] EMAEKTIKMV TECEMY GTOVG PLGIKOVS TANOLGLLOVG EMEON TO
QUVOLEVO TNG TOYOLOG YEVETIKNG TOPEKKALONG, TTOV AVOUEVETOL VO SO O HIKPOVG TANOBVGLOVG, dev pmopel
va e&nynoet and Pudvo Tov To AmToTEAEGHOTO, 0UTE 1) YOVISLOKN poT| (LECE® HETOVACTELOTG), SESOUEVTC TG
YEQYPOPIKNG 0mocTac HETaED TV TANBvou®dY Tpog pekét. To anoteléopata e Topovcas EPYACTOG
B0 pwopovcay va amofoldv ¥PHCILL: o) OTIV KATOVONGT TOV TOPOyOVTOV TOV SLOUOPPOVOLY T YEVETIKT|
dopn Kot 10popoToinc TOV PUGIKAV TANBVGU®Y TOL dAKOL TNG EAAG OTIG TTEPLOYES HEAETNC, B) ot
Bektioon Tov peBddmV KaTamoAEUNONG TOL SAKOL KOl Y) 6TNV eEAYMYN GUUTEPOUCUATOV GYETIKA LE TNV
daomopd and Tov TOTo KoToywyng Tov oty Evpdnan.
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Poster 4

GENETIC STRUCTURE AND DIFFERENTIATION OF NATURAL POPULATIONS
OF THE OLIVE FRUIT FLY, BACTOCERA OLEAE

Androutsopoulou V*, Cosmidis N, Loukas M

Agricultural University of Athens, School of Agricultural Biotechnology, Faculty of Genetics, Laboratory
of Genetics, lera Odos 75, 118 55, Athens

* villyalma@yahoo.gr
Abstract

At the present study natural populations of the olive fruit fly, Bactrocera oleae, were analyzed using starch
gel electrophoresis method, in order to detect polymorphism in enzymes encoded by four respectively
genes, of particular interest for the genetics, morphology and physiology of olive fruit fly. The wild
populations of olive fruit fly were collected from different regions of the Greek land as well as from
countries across the Mediterranean basin, the principal region where the olive fruit fly is widespread. The
aforementioned samples were analyzed for the genes encoding the enzymes of alcohol dehydrogenase
(ADH), 6-phosphogluconate dehydrogenase (6-PGD), phosphoglycerate mutase (PGM) and o-
glycerophosphate dehydrogenase (a-GPDH). For all the four enzymes, the alleles of each gene in all
populations appear to have similar frequencies and the same pattern of succession, as much as it concerns
allele frequencies. These elements suggest the possible impact of natural selection forces upon the natural
populations. Neither the genetic drift (acting upon small populations) nor the genetic flow (through
migration) given the geographic distances between the regions of study, can explain the results
appropriately. The results of this study could be useful : a) to the understanding of the factors that
determine the genetic structure and differentiation of the olive fruit fly natural populations, at the studied
areas, b) to the improvement of the olive fruit fly control methods and c) to the extraction of conclusions,
regarding the dispersion from its place of origin to Europe.

-20-



MNoéotep 5

H ENIAPAZH THZ OEPMOKPAZIAZ ZTON ENZYMIKO NOAYMOPO®OIZMO THZ
ANKOOAIKHZ AOYAPOIONAZHZ (ADH) 2TO AAKO THZ EAIAZ (BACTOCERA
OLEAE) XE OMOIOIENEZ KAI ETEPOTENEZ FrENETIKO YNOZTPQMA

Hepnepomovrov @*, Koopiong N

l'eonovikd Havemotpio Adnvaov, Tuipa I'eomovikng Bloteyvoroyiag, Topéag IN'evetikne, Epyaoctiplo
Ievetucng, lepa Od86¢ 75, 118 55, Adnva

* ferenikip@gmail.com
Hepidnyn

H nopodoa epyoacia peretder v enidpacn g Beprokpaciog otov evOLUIKO TOAVLOPOIGUS TNG
aAKooMKNG apudpoyovaons (ADH) otov §dko tng eMdc o€ 600 SLAPOPETIK YEVETIKH VTTOCTPMLLOTA.
Yvykekpipéva, peretnkay dvo Beprokpacics avaTTLENG TOV TPOVUUEDY TOL EVTIOLOV EVIOG TOV
ghatokapmov , 20 ° C kot 25 ° C, og £va OLO10YEVES YEVETIKO VTOGTPOLO (PLGIKOG TANOLOUOG) Kot GE Eval
ETEPOYEVEG YEVETIKO VTOGTPOLLO. (OTOYOVOL TNG SlooTadPOONS PLOIKOD TANBVGHOD KOl EPYAGTNPLUKOD
mnBvopo? ). Ta amoteAéopata TOV THPALE VIO TIG CLUYKEKPILEVEG CUVONKEG ATTOdEIKVOOVY OTL O
evlopukdg moivpopeiopds g ADH kat ota §00 yevetkd vrootpdpata dev ennpedletatl omd v Aoy
g Oepprokpaciog Katd T SIpKELR TG VATTUENG TOV TPOVOLPDOV TOV EVIOLOL EVTOG TOV EAALOKAPTOV.
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Poster 5

THE TEMPERATURE EFFECT ON THE ALCOHOL DEHYDROGENASE (ADH)
ENZYME POLYMORPHISM OF THE OLIVE FRUIT FLY (BACTOCERA OLEAE)
IN HOMOGENEOUS AND HETEROGENEOUS GENETIC BACKGROUND

Perperopoulou F*, Cosmidis N

Agricultural University of Athens, School of Agricultural Biotechnology, Faculty of Genetics, Laboratory
of Genetics, lera Odos 75, 118 55, Athens

* ferenikip@gmail.com
Abstract

At the present study, the effect of the temperature on the alcohol dehydrogenase (ADH) enzyme
polymorphism of the olive fruit fly (Bactrocera oleae) is studied in two different genetic backgrounds.
Particularly, two different temperatures of larvae development (20° C and 25° C) were studied in an
homogeneous genetic background (natural population) and in an heterogeneous genetic background (the
hybrids of crosses between wild population and laboratory population ). The results of the above-mentioned
conditions demonstrate that the ADH enzyme polymorphism at both genetic backgrounds is not influenced
by the temperature change during the larvae development inside the olive fruit.
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Moéotep 6

H EMNIAPAZH TOY NAHOYZMIAKOY METEOOYZ 2TON ENZYMIKO
NOAYMOP®IZMO THZ AAKOOAIKHZ AOYAPOIONAZHZ (ADH) XTO AAKO
THZ EAIAZ (BACTOCERA OLEAE)  E OMOIOTENEZ KAI ETEPOTENEZ
FEENETIKO YNOZTPQMA

HovMov ®@*, Koopiong N

l'eonovikd Mavemotpio Adnvaov, Tuque F'eomovikng Bloteyvoroyiag, Topéag IM'evetikng, Epyaothpilo
Ievetucng, lepa Od86¢ 75, 118 55, Adniva

* pouliou_fot@yahoo.com

Mepiinym

Yty mapovca epyacio, peretnnke N enidpaor tov TAnBvopakoy peyébovg, dMAadn g SoPopETIKNG
TANOVGLLOKN G TUKVOTNTAG TV TPOVUUPADV TOV dEKOV TNG EAAG EVTOS TOV EAALOKAPTOV, GTOV eVOLUIKO
TOAVLLOPPIGUO TNG aAKO0OMKTS apudpoyovaons ( ADH ) oe opotoyevég kat eTepoyevég yeveTikd
vrootpopo . Ta aroteléopota £6ei&av 0Tt ot cuYvoTNTEG TV 0AANAopdpewv tg ADH de petafdiiovtan
avaloya pe to péyedog tov TAnBucpov, NAadn o eviLUIKOG TOAVHOPPIOUOS TNG UAKOOAIKNG
apudpoyovaong eivat ove&aptntog Tov peYEBoLG kabe TANBVoHOL Kot oTa 800 pPeAETNOEVTO YEVETIKG
VIOCTPMUOTO . TEAOG, TO SE60UEVH TV TEPUUATOV LOC, OGO 0POPH GTO ETEPOYEVES YEVETIKO VITOGTPOLLA,
AmoTEAOVV 1oYLPT| EVOEIEN OTL 1) EmhOYT| dpa €mti Tov Yovovu g ADH Kot oyt eni GAhov yovovu pe Tov omoio
1n ADH Bpioketon og avicoppomio chvdeonc.
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Poster 6

THE POPULATION SIZE EFFECT ON THE ENZYME POLYMORPHISM OF THE
ALCOHOL DEHYDROGENASE (ADH) OF THE OLIVE FRUIT FLY (BACTOCERA
OLEAE) IN HOMOGENEOUS AND ETEROGENEOUS GENETIC BACKGROUND

Pouliou F*, Cosmidis N

Agricultural University of Athens, School of Agricultural Biotechnology, Faculty of Genetics, Laboratory
of Genetics, lera Odos 75, 118 55, Athens

* pouliou_fot@yahoo.com
Abstract

At the present study, the effect of the population size, i.e. the difference in population density of the olive
fruit fly larvae , on the enzyme polymorphism of alcohol dehydrogenase (ADH) was studied in
homogeneous and heterogeneous genetic background. The results showed that the allele frequencies of the
Adh gene do not vary according to the size of the population, which means that the alcohol dehydrogenase
enzyme polymorphism is independent of the size of each population studied in both genetic backgrounds.
Finally, the data of our experiments, regarding the heterogeneous genetic background, strongly indicate that
the selection acts on the Adh gene itself and not on any another gene in case that Adh reveals a pattern of
linkage disequilibrium.

-24-



MNoéotep 7

MEAETH RANKL-ENATQMENQN NMAOOTNENETIKQN MHXANIZMQN 2ZE
FENETIKA ZQIKA NMPOTYMNA KAI NEEZ OEPANEYTIKEZ NPOZEITIZEIZ

Pnvortoc E?, Nitn A, Kovtomiong | Kovradovpog HY, HMémovrog H', Ntotvwy E*?*

! Tewmoviké Hovemotiuo Adnvav, Tunpa I'eomovikng Bloteyvoroylac, Epyactipio 'evetkng, lepd
036¢ 75, 118 55, Abnva

?E.KE.B.E. “ANéEavdpoc PAELYK”, Tufpa Avocoroyiag, PAépyk 34, 16672, Bépn
® HovemotAmo Osocoriog, Kmviatpikh Zyoln, Tpidhov 224, 43100, Kapditoo

* douni@aua.gr

Mepiinyn

H xvttopokiviy RANKL (Receptor activator of nuclear factor kappa-B ligand) arotekel kevrpucd pobuict
TG OOCTIKNG OMMAENG, HECH TNG EMAYDYNG 00TEOKAOoTAV. H epevvnriky) pog opddo dnpiovpynce
TPOGPATA O10YOVISIOKEG GEPEG TOVTIKIOV ToL vrepekppdlovv to avBpodmivo RANKL pe oxond o)
povtehomoinon g avOpomivg RANKL-enoydpevng moboyévelng, B) ™ HEAET] TOV UNYOVICUOV
naboyéveong kat ¥) v a&lodoynon véwv avactoléov évavit tov RANKL in vivo. Mg Bdon to eninedo
éxppaons Tov RANKL avaAddoope 600 dtayovidlakég GEpEG e @OVOTUTO OGTIKNG OTMOAELNG Kol 6TA dVO
@O a. H dwoyovidikakn oepd Tg5516 pe younid emineda éxepaong tov RANKL avértuée évav nmo
0CGTEOTOPMTIKO PUVOTUTO TOL TOPOLGLALEL OMMOAEDL TOL OTOYYMDOOVG 0CGTOD KOOMG Kol HELMUEVES
epProunyavikég 1W010tnteg oe niia 3 unvov. Yrepékepaon tov RANKL ot dtayovidiaxn cepd Tg5519
00N yNoE 0€ £€VTOVN 0GTEOMOPMOT| LE OMMAEWL GTO GMOYYMOeS 00T, mopddN doun 610 PAondes 00To,
ALENUEVT] OCTIKY OVOKOTOOKELN KOl UEWWUEVN OCTIKY ovioyn ot mnAiwio 3 pnvov. Toa RANKL
Styovidlokd HoviéAD 00TEOMOPMONG OMOTEAOVV £va LOVASIKO gpyoAeio Yo v KOTOVOMoTn TOV
TAOOYEVETIKOV UNYOVICUDV OTNV OCTIKT amoppo®non kabd¢ Kot TN 00K VEOV OVOGTOAE®YV TOL
avBpanivoo RANKL o€ mpokAvikd eninedo.

Hoapddinia, €xovpe deikel mpodopata OTL 1 avIKatdoTaon g yAvkivig oamd apywivn ot Béon 278
(G278R) omv mpwteivi) RANKL avooTtéAAel TO GYNUOTIGHO TPLEPOVS, LE OTMAELN THG AEITOVPYIKOTNTOG
tov RANKL kot évtovn vmoAemdpevn ooteonéTpmon ota novtikio. Emiong, dsifope 6tL 10 pikpd pdplo
SPD304, évag avactoréag tov Tpipepiopov tov TNF, dévetar kot avactédiet tov RANKL. Mg Bdon
tpyepn doun tov RANKL kot v aAinienidpacn tov pe to SPD304, oty mapovsa pdacn gpevvoipe o
AEITOVPYIKES OOKIUEC OOTEOKANGTOYEVESTG TNV OTOTEAEGUATIKOTITA VEDV WKPOV HOPidV TTov €yovv
oyedlootel vo mapepmodilovy 10 GYNUOTICHO TPEp®@V Kot T dpactikdtnta tTov RANKL. Méypt tdpa
&yovpe evtomioel avaotoAeis Ttov RANKL pe koddtepn €10kt Kot PELOUEVT] TOEIKOTNTO GE OYEon pe
t0 SPD304. Ot mo omotelecpotikoi avaotoreic Ba a&loroynBovv mepattépm oTo SLoyoVISIOKG HOg
HOVTELD 0GTEOTOPMOOTG TOV VIEPEKPPALoVY To ovBpdmivo RANKL.
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STUDY OF RANKL-MEDIATED PATHOGENIC MECHANISMS IN MOUSE
MODELS AND DEVELOPMENT OF NEW THERAPEUTIC APPROACHES

Rinotas V*? Niti A!, Kontopidis G*, Couladouros E*, Eliopoulos E*, Douni E*?*

! Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of Genetics,
lera Odos 75, 118 55, Athens

2B.S.R.C. “Alexander Fleming”, Division of Immunology, Fleming 34, 16672, Vari
® University of Thessaly, Veterinary School, Trikalon 224, 43100, Karditsa
* douni@aua.gr

Abstract

RANKL (Receptor activator of nuclear factor kappa-B ligand) is a central regulator of bone loss by
mediating osteoclast-induced bone resorption. We have recently generated transgenic mice overexpressing
human RANKL in order to a) model human RANKL-mediated pathologies, b) study the underlying
pathogenic mechanisms and c) evaluate novel RANKL inhibitors in vivo. Depending on the human
RANKL expression levels we detected two transgenic lines with bone loss phenotypes on both sexes. A
low expressing Tg5516 line developed a mild osteoporotic phenotype, displaying trabecular bone loss as
well as reduced biomechanical properties at 3 months of age. Overexpression of human RANKL in the
high copy Tg5519 line resulted in severe osteoporosis with trabecular bone loss, severe cortical bone
porosity, increased bone remodelling and decreased bone strength by the age of 3 months. These novel
human RANKL transgenic models of osteoporosis represent a unique tool for understanding the pathogenic
mechanisms in bone resorption as well as for the preclinical evaluation of novel human RANKL inhibitors.

Additionally, we have recently shown that the G278R substitution in RANKL disturbs trimer assembly,
abrogates RANKL function and causes severe recessive osteopetrosis in mice. Notably, SPD304, a small
molecule inhibitor of TNF trimerization, also binds and inhibits RANKL, suggesting similar inhibitory
mechanisms. Based on the trimeric structure of RANKL and its interaction with SPD304 we are currently
investigating in osteoclastogenesis assays the efficacy of novel small molecules that are designed to
abrogate trimer formation and biological function. So far, we have identified very promising novel small
molecules that inhibit the function of RANKL with higher specificity and less toxicity compared to
SDP304. The more effective inhibitors will be evaluated in our unique human RANKL-expressing
transgenic mouse models of osteoporosis.
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ANAZTOAH TOY TPIMEPIZMOY THZ KYTTAPOKINHZ BAFF ME
KATEYOYNOMENH METAAANA=OIENEZH
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Iepitnyn

Xpnoonowdvtog ) tpocéyyton g [Ipdobiag I'evetikng n epevvnTiky pog opddo avayvodpioe TpOcOATa
éva kpiowo apwvo&d ya tov tpepopld Tov tpocdetdv mov avikovv oty TNF vrepokoyévela 6Tmg o
RANKL xot o TNF. Mia avtikatdotaon amd yAvkivn-ce-apywivn oto kmdwovio 278 (G278R) g
mpoteivnig RANKL odnysi ot dnuovpyio evog pun Aettovpykod oAAniopudpeov o omoiog TPOKoAel
00TEOMETPOOT 6TA TovTikia. H petodlaypévn mpmteivn advvartel vo oynuatiost OpoTpLepn Kot ETOUEVOS,
¥OveL TV Kavotto va. mpocdévetar kot vo, evepyomotel tov RANKL vmodoyéo. To apuvo&h G278
Bpioketar oty vopoéPofn F-B-mruoywt empdveln kot givar vymid cvvinpnuévo ota pEAN g TNF
vrepokoyévelng. Mia mopopow apvolikn avtikatdotoon oty mpoteivn TNF  koatactéAher tov
TPYEPIoUO Kat TN Agttovpyio ™c. Qg ek TOVTOV, ENEKTEIVALE TIG EPEVVEG pag o€ éva dAlo pérog g TNF
vrepokoyévelag, v mpwteivi) BAFF (B cell activating factor), n omoio anoteAei évo (wtikng onuaociog
mapdyovto yio Ty enifioon tov B Aspgokuttdpov Kot £va ToAAd VTOGYOUEVO GTOYXO Y10, TO ZVUGTNHOTIKO
EpvOnpotdmon Avko.

2T HeAETN aUTN EPEVVACOUE €0V i TOPOUOLN aVTIKOTAGTOON otnv mpmteivi BAFF tov avBpomov,
G249R, ennpedlel tov oymuationd TPEPGV Kot TV Ttpdcedeot otov vmodoyéa. H aypiov tomov kot M
petairaypévn BAFF mpateivn vroxkhmvorombnke oto mhacpidio pGEX yia vo mapaybei GST-BAFF
npoteivn oe E.coli kon n exkprrikn popen g BAFF npwteivng anelevfepddnke pe méyn. Me ynuko
crosslinking g exxprrikig mpwteivng BAFF kot avdlvon oe Western Blot ta anoteléopatd pog édei&av
NV wapovcio TPEPDV, OSEPOV KOl HOVOUEPDY GTNV TPMTEIVY aypiov TOmOL GAAG Oyl oV
UETOAAAYLEVT] TTPOTEIVY BAFFC249R VIOdeKVOoOVTaG TNV amotuyic avBOpUNTOL GYNUATIGHOD TPLLEPDOV.
Emm\éov, Seifape mog o BAFF vmodoyéag dev adAniemidpd pe v petalhoypevn mpotsivy BAFFC4R,
Avtd ta anoteléopata delyvouv 6Tt pio mapdpown apwvolikn avtikatdotacn oty mpoteiviy BAFF, 1
G249R, avooTtélhel TO GYNUOTICUO TPYEPDOV Kot TN OEGHELOT oTov vmodoyéa g H yAvkivny 249 Ba
pumopovoe vo BempnBei Evog vEog mBavOg 6TOYOG Yo TNV AVOGTOAT TNG Agitovpyiog ¢ npwteiving BAFF.
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INHIBITION OF BAFF TRIMERIZATION WITH SITE-DIRECTED MUTAGENESIS

Violitzi F*?, Rinotas V2, Douni E}?*
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Abstract

Using a forward genetics approach our research group has recently identified a critical amino acid for the
trimerization of ligands belonging to the TNF supefamily such as RANKL and TNF. A glycine-to-arginine
substitution at codon 278 (G278R) of RANKL resulted in a-loss-of-function allele causing osteopetrosis in
mice. The mutated protein fails to assemble into homotrimers and therefore, lacks the ability to bind and
activate the RANKL receptor. G278 is located at the hydrophobic F-beta strand of the TNF-like core
domain and is highly conserved within the TNF superfamily. Notably, a similar aminoacid substitution in
TNF abrogated its trimerization and function. Herein we extended our studies in another TNF superfamily
member, BAFF (B cell activating factor), which is a critical survival factor for B lymphocytes and a
promising therapeutic target for systemic lupus erythematosus (SLE).

In this study we investigated whether a similar substitution in BAFF, G249R, affects also the formation of
trimers and the binding to its receptor. During this study we performed site-directed PCR mutagenesis in
order to generate the G249R substitution. We subcloned both wild-type and mutated BAFF in the pGEX
vector to produce chimeric GST-BAFF proteins in E. coli. GST-BAFF was isolated using glutathione
agarose beads and soluble BAFF was released after cleavage with prescission protease. Chemical
crosslinking of various amounts of soluble BAFF and analysis in western blot showed the presence of
trimers, dimers and monomers in wild-type BAFF but not in BAFF®**? indicating failure of spontaneous
trimer assembly. Moreover, we showed that BAFF receptor interacted with BAFF, but not with BAFF®24%R
using an ELISA assay. These results indicate that a similar residue substitution in soluble human BAFF,
G249R, is critically involved in the abrogation of BAFF trimer assembly, and receptor binding. Glycine
249 could be considered a novel potential target for inhibiting BAFF function.
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ANAKAAYWH TOY POAOY THZ NPQTEINHZ DNAJC11 3TH
MITOXONAPIAKH AOMH KAI TH NEYPOMYIKH AEITOYPTIA ZTO NMONTIKI
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Iepitnyn

Xpnoonowdvtog N-aifvA-N-vitpolovpia, éva petarhaEoydvo mov TpoKaAel Tuyoieg ONUELNKES TUPTVIKES
HeTOAMGEELS, €xOVUE ONUIOVPYNCEL €VOl LOVTEAO VELPOULIKOL GLVIPOUOL oto movtikl. To cvvdpopo
ekdnroveton otig 10 pépeg petd m yévvnon Le avapoin otdon Tev Tiom aKkpov Kot cuveyilel pe avoroio
Badwopa, TpoLo, apatoAoyIKES avmparies, kabvotepnuévn avantuén kot Tpdmprn BvnopdmTa og niwio
gvog unvog. Tpdkettat Yo cVTOCOUKO VTOAEUTOUEVO YOPOKTHPO e TANPT dletcdvTikdtnTo. H 15T0A0YIK)
avAALOT KOl MAEKTPOVIKY] WIKPOOKOTIO OIEAEVONG OMOKOAVYE EKTETOUEVT] TOPOVCIO KEVOTOTLOK®OV
GYNLOTICUAV TPOEPYOUEVOV OO HITOXOVIPLOL TO 0010 EXOVV ATMAECEL TIG TTUYDGCELS TG ECMTEPIKNG TOVG
peuPpavrg (cristae). Méow avalvong yevetikng oOvdeong kal aAAnAobyong eviomicapue v LVIEvKOvuvN
petdAraén eviog evog gowviov ce €va véo pELNOG TG otkoyévelag twv DnalC poplokdv cuvoddv, to
DnaJC11, n omoia ennpedlel to patiopa tov yovidiov. EmPefardoape to poAo avtig g pnetdAiaéng oe
mepdpota dtbomong exepdlovtag to avBpmmivo opBoAoyo yovidio.

H mpoteivn DnalCl1 éxst oto maperBov mpotabel ot evromileTor ota Litoyovopla 10TdOV avOpdOTOov Kot
movtiko¥. Ta amotedéopatd Hog CUHE®VOLV avTH TNV TPOTACT HECH GLVECTINKNG HKPOOKOTIOG Kot
avaivong otvropatog Western. Av kar 1 DnaJC11 mpwteivn givan dyvmotng Asttovpyiag, 6to mopeAdov
€xel Ppebel va ovuv-avocokabilaverl pe évav aplBpd npoteiviv moArég amd Tig omoieg mailovv poho ot
dwthpnon g popeoroyiag Tmwv Cristae. Avtd cou@oVvel pe Ta S1KG oG EVPAUATA OTO MAEKTPOVIKO
pikpookomo. Ot tpéyovoeg epyacieg pog €otialoviol 6€ SOKIUEG UITOXOVIPLOKNG AElTovpying Kot 7o
EKTETOUEVT] MAEKTPOVIKT] UIKPOOKOTIO, TPOKEUEVOL VO, YOPOKTNPICOVUE KOAVTEPA TO MITOXOVIPLOKO
QavoTLTTO 6TOVG PLG Kot To Kevrpikd Nevpkd ZOotna Tov HeTOAAyLEVOY TOVTIK®V poc. To evpnpotd
HOG QIOKOAVTITOVV o KovoOpylo LIToXovOplok mpmTeivn mov mailel £éva onuoviikd poA0 o1 GMOGTH
pitoyovoplokn dopn Kot Tr VELPOUVIKY Aettovpyic Kol SESOUEVNG TNG AELTOVPYIKNAG LIEPKAALYNG TOL
yovidiov otov GvBpomo kot to movtikt mov deiope, 1 DnalJCl1l mpwteiv mBavov va gumiéketor o€
avBpOTIVES VELPOUVIKEG 0LGOEVELEG.
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IDENTIFICATION OF THE ROLE OF DNAJC11 IN MITOCHONDRIAL
STRUCTURE AND NEUROMUSCULAR FUNCTION IN MICE
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Abstract

Using N-ethyl-N-nitrosourea (ENU), a mutagen that causes nuclear point mutations at random, we have
generated a mouse model of a neuromuscular syndrome. This syndrome manifests at 10 days after birth
with abnormal hind limb posture and continuous with abnormal gait, tremors, muscle atrophy, blood
abnormalities, growth retardation and premature lethality at one month of age. This is an autosomal
recessive trait with complete penetrance. Histological analysis and transmission electron microscopy
revealed severe vacuolation of the motor neurons of the spinal cord originating from mitochondria that
have lost their cristae. By genetic mapping and sequencing we have found the causal mutation to be located
within an intron of a novel member of the DnaJC family of co-chaperones, DnaJC11, affecting its splicing.
We have verified the causal role of this mutation in rescue experiment by expressing the human ortholog.

The DnaJC11 protein has previously been suggested to be localized in the mitochondria of human and
mouse tissues. We further support this suggestion by confocal microscopy and western blot analysis.
Although this DnaJC member is of unknown function, it has been found to co-immunoprecipitate along
with a number of proteins, some of which having been shown to play a role in the maintenance of cristae
morphology. This is in line with our electron microscopy findings. Our current work is focused on
mitochondrial functional assays and more extent electron microscopy to better characterize the
mitochondrial morphology phenotype in muscle and the Central Nervous System of our mutants. Our
findings reveal a novel mitochondrial protein that plays an important role in proper mitochondrial structure
and neuromuscular function and given the functional redundancy between the mouse and human gene that
we have shown, the DnaJC11 protein might prove a contributor in human neuromuscular diseases.
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MEAETH TOY NAGOIENETIKOY POAOY ENOZ NEOY SLC25
MITOXONAPIAKOY METAMDOPEA ZE ENA TENETIKO MONTEAO
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Mepiinyn

Axolovbmvtag pefddovg g mpdcbiog yevetikng pécm g tuxaiog petorraboyéveong pe N-oiBvA-N-
vitpolovpia (ENU), tovtonomoape mpdo@ata £va VEO LOVTEAD GVTOGMKNG VTOAEITOUEVIG VEVPOAOYIKNG
vooov oto movtikt. Ta copntdpata epeavifovror v tpitn efdopdda e Long kot yapaxtmpilovror and
ata&io, actdbeia otV Kivion, emAnmTikég Kpioelg kot kabvotepnpévn avamtuén, pe cofaprn endeivoon
OV KATOANYEL 68 BVyNoOTNTA OTNV TAELOYNEL0 TOV TOVIIKOV HEXPL TNV NAKIN TOV TPV unvev. Me
avAaAlvor GVVOEOTG G EMIMEDO YOVISIONOTOS EVIOTIGOLE L0 LT VOMLOTIKY] onpetakn pHetdAlaén (C mpog
T) omv k®dwn meployn evoc vEov Yovidiov HEAOVS TNG OKOYEVELNG LLTOYOVIpLaK®V petapopémv SLC25
(Solute Carrier Family 25) 1 omoio €i6dyetl évo TpdY0 KOIKOVIO AMENG Kot 0dnyel G Un AELTOVPYIKN
npwteivn. Oheg o1 Tpoteiveg g owoyévelag SLC25 Bpickovial 6TV E0OTEPIKT HITOXOVIPLOKT] HEUPPEVN
Kot SLOHEGOV VTG OlaKLYOVY d1a@opovg petofolite. MetaAld&elg ota yovidiw SLC25 PAdmtovv Tig
prroyxovoplokég Asitovpyieg emnpedlovtag eite v ovvbeon tov ATP gite v emhektikn petagopd
SLAVTAV OVCLOV PEGA KO EE® OO TN LLTOYXOVOPLOKT LT

AVt 10 véo péLoG G owoyévelng SLC25 givar moAd cuvinpnuévo peta&d Tov Saedpmv €00V aAld 1
Agitovpyio. Tov mapopével evieAd dyvootn. Ta amotedéopotd pog emPefatd@vovy To HITOXOVIPLOKO
EVTOMIOUO TOL €V AOY® HEAOVLG LLE GUVECTIOKN LIKpooKoTmio kot aviivon western blot. EmmAéov, €éxovpue
SMIGTOGEL OTL 1] GYPLOv TOTOV TPWTEIVY EKEPALETAL KVPIMG GE VEVPOUVTKOVS 16TOVG 6 ovTibeon pe v
petaAlaypévn Tp@teiv n omoio eivar pn avyvedowun. o va emPefardoovpe yevetikd tov poro g
GLYKEKPIUEVNC LETAAAAENG OTOV 0TOEIKO QULVOTUTIO SNIOVPYNCOLE TPOCPATA S1OYOVISIOKG TOVTIKIO TOV
PEPOVV TNV YOVISIOUATIKY Teployn Tov SLC25 10V avBp®dITOV LE GKOTO TNV TPOYUATOTOINGT TEPAUATOV
duowong. O Tpéyovoeg LEAETEG LOG ETIKEVTPMVOVTOL 0) GTOV TPOGOIOPIGHO NG Kvplag BEong e PAaPng,
TPOKELLEVOD VO, GUVIEGOLLLE TNV TABOLOYIO TOV EYKEPAAOL TOL LOVTELOV TIOVTIKOV UE EKEIVI] TMV GLVAPDY
avOpOTIVOV VELPOEKPLAMGTIKAOV acOeVEIDVY, f) OTOV TPOGIIOPIGUO TV UITOXOVIPLUK®DY SVGAELTOVPYIDV,
KOL Y) GTN AELITOVPYIKN AVAAVOT] OVTHG TNG VENG TPOTEIVIG OV AMOTEAEL VOl VEO GTOYO GE VELPOLOYIKES
acBéveteg Ommg N ataio.
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Abstract

Following a forward genetics approach through random mutagenesis with N-ethyl-N-nitrosourea (ENU),
we have recently identified a novel mouse model of severe autosomal recessive neurological disease. The
symptoms start at 3 weeks of age characterized by ataxia, unsteady locomotion, episodic crises, and growth
retardation with severe disease progression that leads to lethality in the majority of the mice by the age of 3
months. Using genome-wide linkage analysis we identified a nonsense point mutation (C to T) in the
coding region of a novel gene member of the mitochondrial carrier family or the Solute Carrier Family 25
(SLC25) that introduces a premature stop codon and results in a loss-of-function protein. All SLC25
members localize into the inner mitochondrial membrane where they shuttle a variety of metabolites across
it. Mutations in SLC25 genes impair mitochondria functions by affecting either the synthesis of ATP, or the
selective transport of solutes in and out of the mitochondrial matrix.

This novel SLC25 member is highly conserved among various species, but its function remains completely
unknown. Our results confirm the mitochondrial localization of this SLC25 member by confocal and
western blot analysis. Moreover, we identified that the wild-type SLC25 protein is predominantly
expressed in neuromuscular tissues in contrast to the mutant protein that is undetectable. To genetically
confirm the causal role of identified mutation in the ataxic phenotype we have recently generated
transgenic mice carrying the human SLC25 genomic region for performing rescue experiments. Our
ongoing studies are focused on a) the identification of the primary site of lesion in order to align the brain
pathology of the mouse model with that of similar human neurodegenerative diseases, b) the identification
of mitochondrial dysfunctions, and c) the functional analysis of this novel SLC25 protein which constitutes
a novel pathogenic target in neurological diseases such as ataxia.
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H OEZH ENOEZHZ THZ AZQTOAEZMEYTIKHZ NHZIAAZ EMOMANIZETAI
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Mepiinyn

H mapovoio alotodecpevtikdyv unyavicpdv o€ gidn tov yévovg Pseudomonas amotedei avapeioprmto
veyovog. TTheiota omd ta oteléyn avtd avikovv @uioyevetikd oto &€idog Pseudomonas stutzeri. Xtnv
TaPoVGa LEAETN dlepeuviinke HEG® TNG AAANAOVYIONG KOl QUAOYEVETIKNG OVAADGNG YOVIOI®OV 1 YEVETIKN
nowthopopeia 11 dalmtpopikdv amopovdcoewny Pseudomonas, tpogpyduevo amd ) prloceaipo crtnphv
amd SLOPOPETIKES GLTOTOPAPAY®YIKES TePloyés TG EALGSag. Avarlvbnkov 1o 16S rRNA yovidio 6mmg
eniong kot ot ITS1 meployéc Tovg, Kot yovidia Tov EUTAEKOVTOL GTNV OITOVITPOTOINGT, TV APOLOImGN TOV
vitpikdv Kot v alwtodéopevon. Ta @vloyevetikd OEvVipo OV KOTACKELAGTNKAV PAoel ToV
amotelec btV katadeuviovy 0Tt 2 amd g 11 amopovmdcels avikovv og £va véo gidog Pseudomonas spp.
evd ta vrolowa 9 avrkovv oto P. stutzeri. EmumAéov avdlvon Rep-PCR evioyvoe to amotélespa avtd
Sidovtag TopdLoo TPoPid ota oTeEAEYT OV anopovednKay omd PiOcPALPES OLOIMV PUTIKOV TOIKIAIDV.
Ev tovtolg, dtapopetikd mpodTumo Tapatnpeitat avapeso oe oteléyln mov £yovv omopovmbei omd @uvTa
KOAALEPYOULEVO O HOKPWVEG HeTAED TOvg Tomobecieg N eVIEAMSG OLOQOPETIKES YEMYPAPIKES TEPLOYEG.
Emumiéov, SiepguvnOnke edv 1 6£om 610 yovidiopa g al®TOdEGUEVTIKNG VNGIONG TUPOLEVEL GUVTINPNLEVY
uetoéd Tov dSrlntpogikdv otekeymv P. stutzeri xar Pseudomonas spp. anopovouéveov ond tn piidceaipa
ounp®V KoAlepyovuevav oty EALGSa.
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THE NITROGEN FIXATION ISLAND INSERTION SITE IS CONSERVED IN
DIAZOTROPHIC PSEUDOMONAS STUTZERI AND PSEUDOMONAS SPP.
ISOLATED FROM DISTAL AND CLOSE GEOGRAPHICAL REGIONS

Venieraki A, Vezyri E, Vamvakas A, Katinaki P-A, Dimou M, Chatzipavlidis I,
Tampakaki A, Katinakis P*

Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of General and
Agricultural Microbiology, lera Odos 75, 118 55 Athens

* katp@aua.gr
Abstract

The presence of nitrogen fixers within the genus Pseudomonas have been established and so far most of the
strains isolated are phylogenetically affiliated to Pseudomonas stutzeri. In the present study, the genetic
diversity of eleven diazotrophic P. stutzeri isolates obtained from the rhizosphere of cereals grown in
Greece is investigated by applying phylogenetic reconstruction of 16S rRNA gene sequences in addition to
sequencing of ITS1 region and genes involved in denitrification, nitrate assimilation, nitrogen fixation. The
inferred phylogenetic trees clearly indicated that two out of eleven isolates belong to a new Pseudomonas
spp. while the other nine strains belong to P. stutzeri. A Rep-PCR fingerprinting analysis revealed a similar
banding pattern among P. stutzeri strains isolated from the rhizosphere of the same plant cultivars.
However a distinct pattern was observed among strains isolated different plant cultivars grown at distal
locations or different geographical regions. Employing a PCR-based approach we provided evidence that
the insertion between the genes coding for cobalamin synthase and glutathione peroxidase of the putative
nitrogen fixation island identified in P. stutzeri strains A1501 and DMS4166 is conserved among
diazotrophic P. stutzeri and Pseudomonas spp. strains isolated from the rhizosphere of cereals grown in
Greece.
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MEAH THZ OIKOTENEIAZ TQN FKBP NMPQTEINQN ENMHPEAZOYN THN
KINHTIKOTHTA TQN BAKTHPIQN KAI THN IKANOTHTA AHMIOYPTIAZ
BIOYMENIQN

Zoypdagov X, Anpov M, Zkoyid A, BeCopn E, Beviepdxn A, Katwvdxkng IT*

I'eomovikd [Mavemotuo ABnvav, Epy. T'eviug kon Feopywcrg Mikpopioroyiag, lepd O86¢ 75, 118 55,
Abnva

* bmbi2kap@aua.gr

Mepiinyn

Ot memtiduh-mpoAvA cis/trans 1copepdosg (PPlases, EC 5.2.1.8) emurayvvovuv Tnv apyn cis/trans
ooUEPI®ON TV TERTIGVA-TPOAVA deoudv evd pmopovv va Ponbodv kot 6t0 0woTd dimlope TV
npoteivov. Ot PPlases amotedovvtal and TOLAGYIGTOV TPEIS OLOPOPETIKES OIKOYEVELES, TIG KUKAOQIMVEG,
115 FK506-decpevovoeg npwteiveg (FKBPS) kot tig mapPovAive, ot omoieg dev mapovcialovy doptkn
ovoyétion Kot mapepmodilovtar and v kvkAoomopivy A, to FK-506 kot v 5-vdpd&u-1,4-vapbokivovn,
avtictoyo. Ot Boaktnplaxés PPlases av kot dev eivar amapaitnteg yloo Ty avaatoén oe epyacTnpLaKés
ouvOnkeg, Sabétovv onuavtikd poro oty emPioon oe dGeopeg TEPPOAROVIIKES KOl TABOAOYIKES
KoTootdoels. Xty mapodoa perét mopovoidlovpe to pawvotvro otereymv Escherichia coli, ota omoia
€yovv amalowpBel 1 VIEPEKPPAOTEL TO YOVidla TOL Kmdkomolovv yia Ti¢ FKBP mpoteives. O pawvotumog
aVTOV TOV OTEAEY®V HeAeTHONKE o€ ouvOnKeg KOAUPNONG, OHOSIKNG KIVNONG O EMPAVELD KOl GE
ouvOnkeg oynpaticpod Podpeviov Kot TPOEKLYE TMOG KATOW HEAN TG OKOYEVELNG emNpedlovV TOG0 Tig
HOPPEG OUAOIKNG CLUTEPLPOPAS OG0 Kot TN Aettovpyia g koAduPnong. Télog, Adyw Tov 6tL o1 PPlases
AOTEAOVV TPEIG OIKOYEVELES HE oVYKAIvovoa eEEMEN, HEAETOOUE TN AEITOVPYIKT] CUUTANPOUATIKOTITO
tov pedov ™ FKBP owoyévelog pe o LEAN TV VTOAOIT®MY OIKOYEVELDV, OTIC TAPATAV® GUVOTKES.
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MEMBERS OF THE FKBP FAMILY AFFECT BACTERIAL MOTILITY AND
BIOFILM FORMATION

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

Agricultural University of Athens, Lab of General and Agricultural Microbiology, lera Odos 75, 118 55,
Athens

* bmbi2kap@aua.gr
Abstract

Peptidyl-prolyl cis/trans isomerases (PPlases, EC 5.2.1.8) catalyse the cis/trans isomerization of peptidyl-
prolyl bonds in different folding states of a target protein, while, they can also act on polypeptides, as
folding helper enzymes. At least three different families, cyclophilins, FK506-binding proteins (FKBPs)
and parvulins constitute the enzyme class of PPlases. These families are structurally unrelated and can be
distinguished by being inhibited by cyclosporin A, FK-506 and 5-hydroxy-1,4-naphthoquinone,
respectively. Bacterial PPlases although appear to be non essential for growth under laboratory conditions
they have significant roles in survival in environmental and pathogenic niches. In the present study we
phenotypically characterized Escherichia coli FKBP deletion and over-expression strains and we show that
some family members affect swimming motility as well as specific forms of bacterial social behavior such
as swarming motility and biofilm formation. Finally, since PPlases constitute three convergently evolved
gene families, we clarified the functional redundancy of the FKBP family members with the rest members
of all three families under these conditions.
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BIOXHMIKOZ XAPAKTHPIZMOZz MEAQN THZ OIKOTENEIAZ NAPBOYAINQN
TOY AZOTOBACTER VINELANDII

TKoyid A, Afjpov M, Zoypaeov X, Belopn E, Beviepaxn A, Katwvéxng IT*
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Abnva

* bmbi2kap@aua.gr

Mepiinyn

2V TEAMKN SLOUOPPOOT) TV TPOTEIVAOV, Ol TEPIGGOTEPOL TENTIOKOT deG Lol dtafétovv trans Stapdpemon
eV TEPITOL 10 6% TV TENTIOVA-TPOIVA TENTIOIKOV decumv mapovctdlel Cis dwapopewor. H apyn
cis/trans woopepimon TtV TEXTIOVA-TPOAVA deoudv emtayvvetar and T MEMTIOLA-TPOLVA Cis/trans
wopepdoeg (PPlases, EC 5.2.1.8), ot omoieg pmopovv va Ponbodv kot 610 c®otd SimAmpa Kotd ™
Sadcaoio exavadintloong tov tpoteivdv. Ot tentidul-tpddvl cis/trans icopepdosg amotelobvar omd
TOVAGYIGTOV TPELG FIOPOPETIKEG OIKOYEVELES, TIG KUKAOPIAiveS, Tig FK506-dsopevovosg mpwtsiveg (FKBPS)
Kot T mopPoviiveg, or omoieg dev mapovoidlovv dopukn cvoyétion Kot mapepmodilovioar and v
Kukhoomopivny A, 10 FK-506 kor v 5-v8po&v-1,4-vapbokwvovr, avtiotorya. To Azotobacter vinelandii
elvar éva almtodeopevtikd Poktiplo Tov €ddeove, to omoio, Phost oporoylac, Ppébnke Ot Srwbétel
TEGGEPA LEAT TNG OKOYEVELLS TOV TOPPOVAVAOV. XNV mapoVoa LEAETT, TEPLYPAPOVLLE TNV EKPPUCT] KoL TN
amoUOV®GOT TPV avacuvdvaouévav tapBovivdv tov A. vinelandii oto Escherichia coli kot deiyvovpe
g 800 amd avtd Ta Evlupa Tapovclalovy in Vitro evepydtnta nentidvA-mTpOALA Cis/trans wopepdong evéd
70 Tpito drufétel LOVO Yo EvePYOTNTA TCOTEPOVIG.
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BIOCHEMICAL CHARACTERIZATION OF AZOTOBACTER VINELANDII
PARVULIN FAMILY MEMBERS

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

* bmbi2kap@aua.gr
Abstract

In folded proteins, most peptide bonds are found in trans conformation, whereas 6% of all Xaa-Pro peptide
bonds show cis conformation. The peptidyl-prolyl cis/trans isomerases (PPlases, EC 5.2.1.8) evolved to
accelerate the slow cis/trans isomerization of peptidyl-prolyl bonds in different folding states of a target
protein. Recently, it was shown that they could also act on polypeptides, as folding helper enzymes, during
the refolding of proteins. At least three different families, cyclophilins, FK506-binding proteins (FKBPs)
and parvulins, constitute the enzyme class of PPlases. These families are structurally unrelated and can be
distinguished by being inhibited by cyclosporin A, FK-506 and 5-hydroxy-1,4-naphthoquinone,
respectively. Homology searches indicated that Azotobacter vinelandii, a soil nitrogen-fixing bacterium,
possesses four members of the parvulin family. In the present study, we describe the expression and
purification of three recombinant parvulins from A. vinelandii in Escherichia coli and we show that two of
the enzymes possess in vitro peptidyl-prolyl cis/trans isomerase activity while the third possesses only low
levels of chaperone activity.
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AOMIKH ANAAYZH TQN BAKTHPIAKQN ENZYMQN THZ KYKAO®DIAINHZ-A
KAI THZ OQZPOPIKHZ AKETYAOMETAMOPAZH2
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* mkarp@aua.gr

Hepitnyn

O1 1oopepdoeg TPoAivig, OT®S Ol KLKAOPIAIVEG, KOTAADOLY TV Cis-trans ioopepinon TenTdikdv decudvV
OV CULUPETEXEL M TPOAivY, emitaybvovtag £€tol 1o mpwieivikd dimhwpa. To Paktmpidio Azotobacter
vinelandii givan évag yempykod evdlapépoviog, agpoflog opyaviopds tov e8GQOVG, TOL SEGHEVEL TO
atpoc@apikd Glwto. H kpvotaiiiky doun g Kukhoeihivig A and 1o Baxtipro A. vinelandii (AvCyPA)
M0nke oe avdloon 2.28, evéd 1 dopn g oe cOUTAOKO pe To cVVOETIK TeTpom entidto succinyl-Ala-Phe-
Pro-Phe-p-nitroanilide (sucAFPFpNA) A00nke oe oviivo. TO cvykekpyévo memtidio, mov
APNOWOTOMONKE GOV VITOGTPOUA Yo TNV UEAETN TNG OPACTG IoOUEPAONG, TEPIEXEL TTPOAIVI OV VIoBETEL
NV CiS- S1apOpe®oT Kot TOPOVCIALEL SIUPOPETIKY SOUOPP®CT 0d EKEIVI TOL TOPOTNPEITAL OE OVANOYEG
dopéc. Ot ovykpiocelg dopdv peta&d tov €ledBepov KOl TOV CUUTAOKOTOMUEVOVL eviOHOVL /Kol pe
mapopoleg dopég mapéyel emmpdobeteg TANPOPOPiEG Yo TV OXEOM OOUNG KOl AETOLPYIOG TOL.
HoapdAindia, dopikéc peAéteg TAVED oTNV KUKAOQIAIVI] and €va VEO OpYaVIGHO EVIGYDOVV TIG VIAPYOVOES
perétec kat fonbodv otV KoAvTEPN KOTAVONGT TNG OXEONG HETAED TNG OUVOEIKNG Slapopomoinong Kot
evQuukng Aettovpyiag.

Ol OGPOPIKEG OKETVAOUETOPOPACES KOTAADOVY TNV OVTICTPENTN HUETOQOPH TNG OKETLAOUGONS oo
AKETVAO-POOPOPO 6T0 GLVELDHOA, oynuatifovtag akéTuAo-cuVvE(LUOA Kol avopyovo eacpopo. ‘Eyovpe
KPLOTOALDOEL £vol 166U0pPo Tov gviDpov and o E. coli, peyébovg ~700 apuvolimv kar epyaldpocte otnv
enilvon TG KPLOTOAAKNG dopunc. Aopég tng ehedbepng popeng e ECPTA kot copumhékmv g pe
VIOGTPMOLOTO/TPOIOVTA TNG KATAAVOUEVTS avTidpaong Ba ivar yprioyleg oy TPOoTADELN S10PDTIONG TOV
KATOALTIKOD Unyovicpov tov evidpov. Tlapdiinia, ckongdovpe va xpnoiporotcovpe peBodsovg SAXS
TPOKELLEVOD VO TAPOVLLE TEPLGTOTEPES TANPOPOPIEG YOP® OO TO PaBLd TOAVUEPIOLOV, TNV GYETIKY OEon
TOV LOVOUEP®V GT SOUN KO TIG AAALOCTEPIKEG EMOPAGELS TV OEGUEVTAOV.
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STRUCTURAL ANALYSIS OF BACTERIAL CYCLOPHILIN-A AND PHOSPHATE
ACETYLTRANSFERASE ENZYMES
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Athens
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Microbiology, lera Odos 75, 118 55, Athens

* mkarp@aua.gr
Abstract

Peptidyl-Prolyl Isomerases, such as cyclophilins, catalyze the cis-trans isomerization of peptide bonds
preceding prolyl residues, therefore accelerating protein folding. Azotobacter vinelandii is a well known
agricultural, aerobic, soil-dwelling bacterium, which fixes atmospheric nitrogen. The crystal structure of
Cyclophilin A from A. vinelandii (AvCyPA) was determined by molecular replacement at 2.2 A resolution.
In addition, the crystal structure of the protein complexed with the synthetic tetrapeptide succinyl-Ala-Phe-
Pro-Phe-p-nitroanilide (SUCAFPFpNA) was determined at 2.0 A resolution. The tetrapeptide, which was
used as a substrate for the assay that confirmed PPlase activity of the enzyme, is bound as a proline cis-
isomer and adopts different conformation from those observed in other related structures. Comparisons
between the uncomplexed and complexed structures as well as other CypA structures provides additional
insights about structure-function relationships of this enzyme. Also structural studies for a cyclophilin from
a new organism may complement existing studies and help achieve a better understanding of the link
between sequence variation and enzymatic function.

Phosphate acetyltransferases catalyse the reversible transfer of the acetyl group from acetyl-P to CoA,
forming acetyl-CoA and inorganic phosphate. We have crystallized one PTA isoform from E. coli of ~700
residues in length and we will pursue the determination of its crystal structure. Structures of the
uncomplexed ECPTA or its complexes with substrates/products of the catalyzed reaction will be useful in
the elucidation of the catalytic mechanism of this enzyme. In addition, we plan to use SAXS methods in
order to provide additional information about the oligomerization state, model relative positions of
monomers and allosteric effects of ligands.
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TAYTOMOIHZH NPQTEINQN TOY EKKPITIKOY ZY:THMATOZ TYNOY Il TOY
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EYKAPYQTIKA KYTTAPIKA MONONATIA 2TH ZYMH
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Mepiinyn

Ta exkprrikd cvompata tomov III givar cuvimpnuéva oe Paxtmplokd taboydva {dov Kot GUTOV GALA
amavtovv Ko o€ poPia, oe un moboyova emutikd Poaktiplo Kot o€ opicpéva evéocupuplotikd. Ta
GLOTIHLOTO QVTA HETOPEPOVY OMEVOEING TPOTEIVEG GTO, KOTTOPA TOV EEVIGTOV Kol ennpedlovv didpopeg
KUTTOPIKEG dlepyacieg. Aviloyo pe Tov EeVIOTH], Ol EKKPIVOUEVEG TTPMOTEIVEG UTOPEl Vo TpomBodv 1 vo
nmapepmodilovy v exkdnrmon taboyévelog M ovpPioong 1 vo unv exnpealovy kaboriov 10 PuTd. AV Kot
TOAAEG amd OTEG TIC TPOTEIVEG ELPAVILOVY LUKPT] OHOLOTNTO GTNV AAANAOVYIO TOVG LE TPOTEIVEG YVWOOTNG
Agrtovpyiog, ot GTOYOL TOVG GTO KUTTUPQ TV EEVIOTAOV @aivetal va gival cuvtnpnuévol oe 6Aovg oyxedov
TOVG EVKOPLOTIKOVG Opyaviopovs. H diededkavon tov unyovicpu®mv Agrtovpylog Tov TPOTEVOV oVTdV
glvar {OTIKAG oNUACIog Yo TNV KATAVONON TOV GTPOTNYIK®V TOv XpNoiomoovviat and mtafoydva Kot
ovpuprotikd Boaktipia. [Ipdoeata,  Loun €xel avaderyBel MG avVITPOSMOTEVTIKO GUGTNLA-LLOVIELO Yo THV
TAVTOTOINGT KOl TO AELITOVPYIKO YAUPAKTNPIOHO TPOTEVAOV-TEAEST®V and maboydvo PakTiplo QUTOV Kot
{oov, yurti o00étel TOAAEG CLVINPNUEVEG TPOTEIVEG Kol OEPYACIEG LE AVAOTEPOVS EVKOPVOTIKOVG
opyaviopovg. Méypt onuepa, 0 cvotuo ™ {oung dev éyel ypnotpomombel yloo tn dlepevvnon TV
Aertovpyldv ploPlakdv TpOTEIVOV-TEAECTMV.

Yy mopodoa pyacia, YPNOLOTOWGOUE TO Saccharomyces cerevisiae mg avTimpoc®TELTIKO GUGTNLO-
HOVTELO Y10 vau diepeuvnOel 0 pOAOG TV TPOTEIVOV-TELESTAOV TOL cLUPLwTIKOV Baktnpiov Bradyrhizobium
japonicum USDA110, 1o omoio kmdukonoiei tovddytotov 30 mpwteivec-teleotés. [a 1o okond avtd, 21
mOAVES TPOTEIVEG-TEAESTES VIEPEKPPATTIKAY 6T {OUN Kot EEETACTNKAV Ol GUVETELEG TOVG GTNV AVATTLEN
Kot Blootpdmtd ™me KAte omd dpopetikég ouvinkes. Meta&d tav mpoteivav mov eiéyydncav, dvo
ELQAVICOY €VTOVI OavOoTOAN avamtuéng otn Qoun. Iepatépo peléteg mpaypotomombnkav yio vo
€EeTaoTEL 1 AVAGTOAN AVATTVENG TOV TPOKOAEiITOL 0d TIG TPWTEIVEG aLTES. E1d1kdTepa, kKabopiomnke 611 1
OVAGTOAN OVATTTUENG OV TPOKOAEITOL GO [0l EK TV dVO TPOTEIVOV 0QEIAETOL O TAVOT TNG AVATTVENG
Kot OTL 1] TPOTEIVN QLT TPOKAAEL EMTAEOV OVAGTOAN TNG KLTTOPIKNG AVOTVONG Gt JO).
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Abstract

The type 111 secretion systems (T3S) are widely conserved in plant and animal bacterial pathogens but are
also present in rhizobia, in some non-pathogenic plant-associated bacteria and in certain endosymbionts.
The T3S directly inject proteins (effectors) into host cells and manipulate host cellular processes.
Depending on the host, the secreted proteins may be beneficial or detrimental for pathogenesis or symbiosis
or appear not to affect the plant. Although many effectors share little sequence similarity with proteins of
known function, their host targets appear to be conserved across eukaryotic organisms. Deciphering the
mechanisms of action of these proteins is vital to advancing our understanding of pathogenic and symbiotic
bacterial strategies. Recently, yeast emerged as a surrogate model for the identification and functional
characterization of T3S effector proteins from animal and plant pathogenic bacteria because yeast has many
proteins and processes well conserved in higher eukaryotes. So far, this system has not yet been used to
explore the functions of the rhizobial effectors.

In the present study, we utilized Saccharomyces cerevisiae as a surrogate model to gain insight into the role
of type Il effectors from the symbiotic bacterium Bradyrhizobium japonicum USDA110 which encodes at
least 30 effectors. To this purpose, we overexpressed 21 putative T3S effector in yeast and examined their
consequences of induced expression of these proteins on the growth and viability of the yeast
Saccharomyces cerevisiae under different conditions. Among the effectors tested were two with strong
growth inhibition phenotype in yeast. Further studies were conducted to explore the growth-inhibiting
activity of these effectors. Specifically, we demonstrated that the growth inhibition caused by one of the
two effectors was due to yeast growth arrest and that this effector also resulted in inhibition of yeast
respiration.
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FENETIKH KAI @AINOTYNIKH NOIKIAOMOP®IA AZQTOAEZMEYTIKQN
BAKTHPIQN NMOY AMMOMONQOHKAN AMNO TH PIZOZOMAIPA ZITHPQN
KAAAIEPTOYMENQN 2TON NEIPAMATIKO ArPO TOY NTEQMONIKOY
NANENIZTHMIOY AGHNQN
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Mepiinyn

Ta pkpoogpoPiro, almtodeouevtikd Poktipa tov yévovg Azospirillum (alphaproteobacteria), aviikovv
GTOVG WKPOOPYOVIGHODS TOV TPOGyovv TNV avénon Tov Qutdv, dBETouv EVTovn KIVITIKOTNTO Kol
Bpiokovtar 610 £8apog M| otnv mepoyn ™G pidcpapac. Opiopéves amd T WIOTNTEG TOVE, Ol OTOiEg
ovopupdrovv oy mpo®ONon TG avamTtLEng TV PLTAOV gival: N Topay@yn wdoAoSikov o&fog (IAA), n
KovOTNTO, S10ADVTOTOINGNG TOL POSEOPOL Kot 1 al®todécpevon. Emmdéov, ta faktpia avtd Egovv v
KOovOTNTO Vo KIvoOvTal opadika og empaveleg (swarming and swimming motility). Xtnv mapodoa perétn,
amopovadnkav and ™ pdceaipa cumpdv (Secale cereale xor Zea mays) koAlepyobuevev oTov
mepapotikd aypd tov 'eomovikov ITavemompiov Adnvov 600 alwrtodeopevticd Paktripla (B kot 4a;
avtiotoryo) To omoia dwmotddnke Ot avikovv oto &idog Azospirillum brasilense. Ztn ocvvéysia
ekTiundnke, n anddoon g al®TodecUELTIKNG SpacTPOTNTAS TOV PaKTnpimv, 1 KOVOTNTA TAPOYOYNS
TAA x08dc xor 0 Pabudc dSwhvtomoinong tov @oeopov. Emmhéov Siepeuvibnke m  emidpaon
SpopeTK®V TEPPOALOVIIKOV cuvONK®V (Beprokpacio Kot olatdTNTO) TNV AOENON Kot 6T duvaTOTHTO
opadikng Kiviong o emipdveleg (swarming and swimming motility). Ze vnd e£6MEn neipapo peletdron 1
EMIOPOAOT TOV CLYKEKPIUEVOV CTEAEYDV GE PLTA VIO eheyyOLLEVES GLUVONKES OVATTLENC.
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GENETIC AND PHENOTYPIC DIVERSITY OF N,-FIXING BACTERIA ISOLATED
FROM THE RHIZOSPHERE OF CEREALS GROWN IN EXPERIMENTAL FIELD
OF AGRICULTURAL UNIVERSITY OF ATHENS

Kefalogianni I*, Zintilas A, Charidimou A, Venieraki A, Tampakaki A, Katinakis P, Chatzipavlidis |

Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of General &
Agricultural Microbiology, lera Odos 75, 118 55, Athens

* bmic7kei@aua.gr
Abstract

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

Mepiinyn

H &uwmovon eivor pio yevetikd eleyyopevn Kotdotaon HElOpEVNG ovamtuéng (popeoyéveong 1
avoTapay®myNG) TOV eviopmv, Tng omoilag 1 ékepacn pvOuiletor omd mepPPUALOVIIKOVG TOPAyOVTES
(potomepiodo). H katdotacn vt amotehel pio Wdaitepn oTpatnykn eXiPimong T@V EVIOU®OV KATA T
duipkelo. TEPLOd®V dvopevdv cuvOnkdv. Ao YEVETIKN) TPOGEYYIGN, YOVIdlo TOL EUTAEKOVTOL GTN
Agrtovpyio TV BLOAOYIK®OV POAOYIDV, THV OVTIGTACT GTO Stress Kot 6Ty avamnTuén, TPocapTOVTOL KOt 5T
povomdtio, tng didmavong. To évropo Sesamia nonagrioides (Lepidoptera: Noctuidae) sivan katdAinio yio
HEAETN TNG JATAVONG, YIOTL EIGEPYETAL GE TPOOLPETIKT] TPOVULPIKT] SAmaVoT EAEYYOLEVT] POTOTEPLOOKAL.
Ta xipradikd pordylo etvor poplokoi pnyoviopoi PETPNONG TOL YPOVOL TOL SLOVEUETOL GE £V €0POG
KUTTOPIK®V TOTOV TV opyaviopdv. Ilpdto Pripa g HEAETNG QOTOTEPLOSIKMOV POAOYIOV MTOV M
amopdveon kKot aAANAodylon Tov wpoloyakodv yovidiowv period (per), timeless (tim), cycle (cyc) and
cryptochrome (cry) otn S. nonagrioides. Megketfoaue tnv £kepoct T@V yYovidiov autdv kato ond
ouvOnkeg un didravong (LD16:8) ko didmavorng (LD:10:14). Kdtw and LD16:8 ta per, tim, cyc and cry
MRNA gpedvicav péyota Sh petd v évapén g oxotdéeaon. Kato and LD:10:14 ta per, tim, cyc ko
cry mRNA enineda eppavicav éva nuepnoto puiud kot 1 EKEPAcT TOLG EAATTOVOVTAY GTI POTOPUCT] KoL
aLEAVOVTOV GTI GKOTOPAON. Tnv pOOuon g didmavong v mTpoceyyicape Kol HEGC® TOL &0V TNG
avtiotaong oto Stress pe t petaypagik pelétn mévie heat shock yovidiov mov amopovdoape kot
Khovoromoape (SNoHsp19.5, SnoHsp20.8, SnoHsp70, SnoHsc70 ko1 SnoHsp83). To yovidio SnoHsp19.5
exQpalotav cvveyms, evd to SNoHSP20.8 emdyovtov povo katd Tov TEPUATIGHO TNG dtdmavong deiyvovtog
ot mailovv dukpltovg porovg otn pvBuiorn g dtdmavong. To SNOHSP70 dev ekppdaloviav oty didpketa
g ddmavong evd To SNOHSC70 endyovtav Katd TV €6080 T®V TPOVLUPGV o1 Pobdeld didmavon, Tov
onpaivet 6t mailer onuavtikd polo oto oynuotiopnd PondNTKOV TPOTEVOV OE €0IKA GTAdW NG
dudmovong. To SNoHsSP83 emdewkviet o mapopota eucova pe 1o SNOHSC70 kdto and cuvbnkes dtdmovong.
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THE MOLECULAR COMPONENTS OF DIAPAUSE IN THE MOTH SESAMIA
NONAGRIOIDES (LEPIDOPTERA: NOCTUIDAE)

Gkouvitsas Th, Kourti A*

Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of Molecular
Biology, lera Odos 75, 118 55, Athens, Greece

* akourti@aua.gr
Abstract

Diapause is a period of endocrine-mediated metabolic and developmental arrest induced by changes in
abiotic cues indicating the onset of adverse environmental conditions. From a genetic perspective, genes
involved in clock function, stress resistance and development have been co-opted into insect diapause
pathways. Circadian clocks are molecular time-keeping mechanisms that reside in a diverse range of cell
types of organisms. The insect Sesamia nonagrioides (Lepidoptera: Noctuidae) has a number of advantages
to investigate diapause such as larval facultative diapause and photoperiod controlling of the induction and
termination of diapause. As a step to approach photoperiodic clocks we sequenced the clock genes, period
(per), timeless (tim), cycle (cyc) and cryptochrome (cry) in S. nonagrioides. We examined temporal profiles
of per, tim, cyc and cry expressions in the head of larvae, under LD16:8 (non diapausing conditions) and
LD:10:14 (diapausing conditions).Under LD16:8 the per, tim, cyc and cry mRNA exhibited a peak 5h after
onset of the scotophase. A clear diel rhythm of per, tim, cyc and cry mRNA levels was detected at
10L:14D: expression was downregulated during the photophase and upregulated during the scotophase.
Under 16L:8D, the amplitude was similar to that observed under 10L:14D, but the peak shifted 5 h after
onset of the scotophase. We also investigated the rythmisity of diapause in the moth S. nonagrioides throw
the access of stress resistance studying the transcriptional regulation of five heat shock genes . SnoHsp19.5
gene was consistently expressed, while SnoHsp20.8 was down-regulated in deep diapause and was up-
regulated at the termination of diapause, suggesting that these two genes play distinctive roles in the
regulation of diapause. SnoHsp70 is down regulated during diapause, while SnoHsc70 is induced as the
larvae enter in deep diapause. Our results show that SnoHsc70 may play important roles in assisting protein
conformation during specific stages of diapause. SnoHsp83 displays a similar pattern to SnoHsc70 under
diapause conditions.
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Iepitnyn

Yt éviopo TV omoimv 0 HOVILOG YEVETIKOG LETAoYMUATIONOC dev €xel axopa emtevydel, eite yloti dev
QOTEAOVV £0C TOPO TEPOLATIKO LOVTEAD, £iTE YiaTl dgv EMIEXOVTOL YEVETIKNG TPOTOMOINOoTG, StveToL 1
SuvatdTNTa TOPOSIKNG YOVISIOKNG ONOCLOTNONG, He yxpnon g texvikng tov RNAi. H mopodkn
AmoGLOTNON ovTY, propel va emtevyBel pe S1apopovs TpodTOLS OTtmg eivat: a. 1 anevbelog £yyvon otV
OUHOAEUPIKT KOWMOTNTA TOV EVTION®YV, IN Vitro 1 in Vivo cuvtebeipévov dikkovav RNA popiov (dsRNAs),
b. n extpopr] tOVC GE OpenTiKG VITOGTPOUATO TOL £XOVV EUTAOVTIOTEL HUE YEVETIKA TPOTOTOUEVA,
Baxtiplo ta omoia cuvbETovy in Vivo ta emBopuntd dsRNAs, €. votepa amd pdAVVGN e YPNoN YEVETIKG
avocLVOLACUEVOVY Pakpoidv Tov kwdikomowovv yio to, embountd dSRNAS ota xdttapa tov gvidpov
Eevioth]. Ot teyviKég avtég £xovv ¥pnoilomonbel eVpEm G TEPANATO AEITOVPYIKNG YOVISIOUATIKNG OF
Sduapopa €idn Tov {wikov Pactieiov. Xtnv gpyocio ovt aEI0AOYOVUE TV YPNOT TOV TPLOV OVTOV TEYVIKOV
YO TV OOGIOTNOT €VOC YOVISIou mOv KOIIKOTOIEL Yior o €0TeEPGON TNG 0provng veotntog (Juvenile
hormone esterase), oto Aemdontepo éviopo Sesamia nonagrioides. To omoteléopota pag HTopovy vo.
Bpovv gupeia epappoyn oy Proteyvoroykn KatamoAépnon exifrafdv eviOp@V Yo TV YE®PYia.
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LEPIDOPTERAN INSECT SESAMIA NONAGRIOIDES
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Biology, lera Odos 75, 118 55, Athens, Greece

2 National Centre for Scientific Research “Demokritos”, Institute of Biology, Insect Molecular Genetics
and Biotechnology Group, Athens

* akourti@aua.gr
Abstract

RNAI is a valuable tool for reverse functional genomics providing a new biological tool for researchers to
studying biological functions and procedures in insects and other organisms. In genetically transformable
insect species, RNAI can be triggered by the expression of a long double stranded hairpin RNA from a
transgene containing a gene fragment cloned as an inverted repeat. In non model insect species for which
systematic recovery of mutants is not feasible, RNAi can be triggered directly, by delivering the dsSRNA
target into the insect’s gut or hemolymph, using several techniques. These techniques include: a. direct
injection or feeding with in vitro or in vivo synthesized dsRNAs, b. plant, baculoviral or bacterial mediated
delivery of the dsSRNA to the chosen stage (from egg to adult) of the experimental specimen. In this study
we evaluate several approaches in order to silence a juvenile hormone esterase gene in the moth Sesamia
nonagrioides. Our results can find practical applications in biotechnology-based insect pest management.
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Hepiinyn

Ta televtaion ypovia, M OOV KOTOOTPOQPIKN ETMIOPUCT TOV YNUKOV EVOOKPIVIKOV SOTUPUKTOV
(endocrine disrupting chemicals-EDCs) otnv avBponivn vygio Kol 670 01KOGOOTNHA, £X0VV YiVEL KOPLO
avtikeipevo emotnuovikng épevvag. H Aicpawvoin A (BPA) eivan éva gupémg mapayOoUevo ymutkd otnyv
Blopnyavio moAvovlpoakikdv TAUcTIK®V Kot En0EV-pnTivdy. Emeldn ival axdpo Alyo ta dedopéva yio tnv
emidpaon ™mg BPA oto aocmovdvla, peletioape v emidpaocn g oto évtopo Sesamia nonagrioides
(Lepidoptera: Noctuidae), mpokeipévov vo eEakpiBobodv o1 01KoAOYIKEG EMNTOOGELS TG 6T0 TEPPAALOV.
T v pedétn g enidpaocng g BPA otov opyavicud tng S. nonagrioides, npovopgeg 1% avortvélokod
otadiov extédnkoy uéypt To téhog Tov 6% otudiov o emdeypévec ovykevipdoeic BPA (1 pug /L, 10 pg/ L,
100 ug / L, 1 mg / L xar 10 mg / L) péow g Tpoeng tovg. Xtnv HeAéTn eKTiunnKay 1o T0GooTd
emPioong, N aOENoN TOV GOUATIKOV BAPOVG TV TPOVOUPDV, 1| TOPOLGIL [ PUGLOAOYIKMV GUVOTOHTTMV
KoO®OG Kot 01 HETABOAEG OTAL OVOTOPAYDYIKE OPYAVO TV EVIOU®V (Op)elS kot mobnkeg). Ta amotedéopatd
pag deiyvouv v dueon oAAnAenidpacn tov Egvoolotpoydvov Aepavoin A oto avartuélokd 6Tddio Tov
gvtopov S. nonagrioides. EmuAéov, ypnowonomoape semi-quantitative RT-PCR ywa va peletioovpe v
£KQpOoT OE PETAYPAPIKO eminedo mévte yovidimv heat shock protein, mov £yovue 16N omopovdoel Kot
tavtonooetl otn S. honagrioides. Avtd ta yovidia givon o, SnoHsp70, SnoHsc70, SnoHsp83, SnoHsp19.5
kot SNoHsp20.8. Epappoyn g BPA péom g tpogng 1 néow Eveong oty aoAELeo £6g1Ee vor emdyet
ovvleon tov SnoHSP19.5 kar SnoHsp20.8 mMRNAs. Ta eminedo £kepoong tov SnoHsp70 dev
ennpedotnkay evd avtifétog elyope emayoyn 16co tov SNOHSC70 déco kat Tov SNoHsp83. Ta yovidw
Hsc70 kot Hsp90 mailovv évav kpicipwo poAo ot petafifocn Tov oNLOTOG TOV GTEPOIODY OPLOVAV GTA
omovdvAmTa. TNy TEpimtoon ¢ S. nonagrioides to yovidia avtd £6gi&av va emdyovtor omd ™ BPA,
YEYOVOG IOV VTLOSEIKVOEL OTL GUUTEPLPEPETOL GOV EVOOKPIVIKOG SATAPAKTNG.
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THE MOTH SESAMIA NONAGRIOIDES
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Abstract

Endocrine disruptors (EDs) are a structurally diverse group of compounds that may adversely affect the
health of humans and wildlife by interaction with the endocrine system. The monomer bisphenol A (BPA)
is one of the most common chemicals that behave as an endocrine disruptor. In vertebrates and
invertebrates, BPA causes estrogen-like developmental effects. However, there is still little detailed
information about the molecular action of BPA in invertebrates. S. nonagrioides 1st instar larvae were
exposed until the end of 6th (last) instar to selected concentrations of BPA (1 pg/L, 10 pg/L, 100 pg/L, 1
mg/L and 10mg/L) applied in their artificial diets. In this study we evaluate developmental and
metamorphosis endpoints that may indicate the possible impact of BPA on terrestrial insects. Survival rate
was evaluated and then weight gain, abnormal phenotypes and the impact of BPA on reproductive organs
(ovaries and testis) were tested in different BPA concentrations through insects’ artificial diet. Our results
suggest a direct interaction of the environmental xenoestrogen BPA with the insect’s developmental
progression. Additionally, semi-quantitative RT-PCR was used to identify the effects of BPA at the
transcriptional level of five heat shock protein genes that we have isolated and characterized previously
from S. nonagrioides. These genes were the SnoHsp70, SnoHsc70, SnoHsp83, SnoHspl19.5 and
SnoHsp20.8 genes. Application of BPA via the oral route or via intra-haemocoel injection induced the
synthesis of the SnoHsp19.5 and SnoHsp20.8 mRNAs. The expression levels of SnoHsp70 were not
affected. In contrast, SnoHsc70 as well as SnoHsp83, which play a pivotal role in vertebrate sex steroid
signal transduction, were significantly elevated by BPA. Our results demonstrate that BPA behaves as an
ecdysone-mimic in the moth S. nonagrioides.
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Iepitnyn

Mo omd TG HEYOADTEPES OMEIAES YO TV OCQAAELD KOl TOWOTNTA TOV TPOPIL®OV gival ot puKoTo&iveg,
Witepa to&kol Kot Kapkivoyovol mapayopevol petafolriteg yapniol popokod Papovg amd opiopéva
gion pokftov. H aplotoivn mov mopdyston and tovg woknteg Aspergillus flavus xor A. parasiticus
amoteAel pio and TIg TALOV KOPKIVOYOVES LVKOTOEIVES KoL £XEL EVIOTIOTEL G€ VYNAEG GUYKEVIPAOGCELS OTNV
EX\Gda, peta&d dAlamv, Kot og KeAQoTd @lotikio. O o10x0¢ authg TG HeAétng Ntav 1 a&loAdynon
ovlhoyig 20 amopovmoemv Lopdv kot 4 un tofwoyovev otekeymv A. flavus, mov anopovodnkav and
TEWPAUATIKOVG PLoTIKEDVEG Tov N. POidTId0G, Yo v avtipetdmion tov A. flavus kou tov apratoé&vav
tov. Ov {opeg MR7 (Candida sp.) xar FR6 (Aureobasidium pullulans) a&woloynbnkav og in vitro
mEPApaTo Katd Tov apratosicoyovov moboyovov A. flavus, otéleyog Al.3 AF2, xau kpiBnkav og ot
OTOTEAEGLATIKOTEPEG, YIOTL OO YNOAV GE ONUOVTIKY HLelmon ™G avantuéng tov taboyovov katd 40-50%
kot og mepimov 1000 popég ehdTToN NG IKAVOTNTOG KOVISIOYEVEGNS TOV, G GYEON LE TO LAPTLPO, ETL TNG
YOYoG KEAQPOTOV QOTIKIOV «Atyivney. H emidpoon tov ovykekpyévov Jopdv oty mopaymyn Tng
aplato&ivng vroroyicOnie pe vypn ypopatoypoaeio vynAng arddoong (HPLC) kot 0dnynoe og onpavtikn
ueioon g v Adyo mapaywyng katd 89% (FR6) ko 85% (MR7), avtictotya, o€ oyéon LE TO HLAPTLPO.
Emiong, xotd v aoddynon tov 4 un-tofkoydvev otedeydv A. flavus mov 6o pmopovcav va
ypnoonombody g Proloywkol mapdyovieg KOTOTOAEUNONG TG OOOEVEING O QIOTIKEDVEG, TO N
to&coyova oteréyn AF38, AF51 kot AFS7 peimoov onpovtikd tig mapayopeveg apratofiveg (Létpnon pe
HPLC) AFB1, B2 kot G1 tov otedéyouvg Al.3 AF2 xatd 41%, 48% kot 69% avtiotorya, evéd 10 6TEAEYOG
AF45 bev eiye xopia enidpacn oe oyéon pe to paptopa. Ta aroteléopoto avg TG HEAETNG cupPBdilovy
oV avAaTTLEN SVYYXPOVEV LEBOS®V PLOAOYIKNG OVIILETOTIONG, PIMKEG TPOG TO MEPLBAAAOV, e ATDTEPO
OKOTO TNV TPOGEYYIST] ADGEMV OVTIUETMMIONG TOV TPOPANUATOC TV HVKOTOEWVAV TOV KEAVPOTOV
PLOTIKIOV KO TPOGTAGTNG TOL KATOVAAW®TH amd TG pukoto&iveg
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Abstract

One of the most significant threats for food quality and safety are the mycotoxins, particularly toxic and
carcinogenic low molecular weight metabolites produced by certain fungal species. Aflatoxins produced by
the fungi Aspergillus flavus and A. parasiticus are highly carcinogenic mycotoxins that several times have
been detected at high concentrations levels in pistachio nuts in Greece. The aim of this study was to
evaluate a collection of 20 yeast isolates and 4 non-toxigenic strains of A. flavus, isolated from
experimental pistachio orchards located at Fthiotida County for the management of A. flavus and aflatoxins.
The yeast isolates MR7 (Candida sp.) and FR6 (Aureobasidium pullulans) were selected as the most
effective against the aflatoxigenic pathogen A. flavus, strain A1.3 AF2 because they led to a 40-50%
reduction of Aspergillus growth and to a significant reduction in conidiogenesis by approximately 1000
times, in comparison to the control. These 2 yeast strains were further tested on shelled pistachio nuts
cultivar “Eginis” for their role in aflatoxin production (assessed by High Performance Liquid
Chromatography-HPLC) and led to a significant decrease by 89% (FR6) and 85% (MR7), respectively, in
comparison to the control. Evaluation of the non-toxigenic A. flavus strains as biological control agents of
the disease and mycotoxin in pistachio orchards, AF38, AF51 and AF57 reduced significantly the
production of the aflatoxins (assessed by HPLC) AFB1, B2 and G1 of the A1.3 AF2 strain by 41%, 48%
and 69%, respectively, whereas AF45 strain did not show any effect in comparison to the control. The
results of this study contribute to the development of environmentally friendly methods of biological
management of mycotoxins in pistachio nuts.
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Hepitnyn

Me tov 6po morvoputeia evvoovpE TN 6voTada Nikiag 10-20 etdv oty omoia ta dévopa Exovv Eemepdoet
0 Vyog g vroPAdotnong. Ot mepiocdtepeg péBodor mepmoinons e mukvoeuteiag meptiappdvouy
mapeUPACEIS AMOUAKPLVOTG KAKOLOPP®V SEVIPOV (apVNTIKN EMAOYY]) KOL GTI GLVEYELN VTOGTNPENG TOV
atoOL®V Tov LEAAOVTOG (BETIKN €mA0YT]). TNV Tapovca epyacia mapovsidloviat dvo pébodot mepumoinong
NG TUKVOQUTELNS TTOV GLVOLALOVV GTOLKELN KL TV VO EMAOYDOV: QLN TNG LEPIKNG KAAGELGONG Kl QLT
g kKukANG andEeone. H npdt pébodog epapudletat, aviroya pe ) SépeTpo oV SEVIpOL, Le diyxelpo
YoAidt (KAadevutnpt) 1 aAvconpiovo. Xoapoktnpiletol and 10 TOAKIGHO TG KOPLONG TOV SEVIPOL KOl TNV
avadimAmomn g TPog To. KAT®, YEYOVOS TOL 001Yel 6N otadiokn Enpavor tov dévipov. H pébodog mapéyet
GTO GTOO TOV PEAAOVTOG EVOV KOADTEPO AVENTIKO XDPO Kot SVUPBAALEL 6TV avayoition TG avénong g
napedaeioiog PAaoTNoNg, KoOMDG TO TCOKIGUEVO OEVTPO PiYVETOL TAV® GTNV VIAPYOLCO TAPESAPLOia
BAGoton kKo o€ avtaymvioTtikd dropo. H pébodog g kukiikng andEeong epopproletatl pe 181k payoipt
TEPLTOINGCTG LLE TO OTOI0 KOTAGTPEPOVLE TO PAo1d poli pe o kauPlo o o KukAKn Awpida ce atndiaio
Vyoc. Avtd €xel og amotédespia tn Paduioio Efpaven Tov dEvipov HESH GE Lid YPOVIKN TEPLodo omd 2 €mg
4 ypévuo. Znv péBodo avTi, N KOLOOTEYN TOV OTOUMV TOV LEAAOVTOG AaUBAvEL OAO KOl TEPLOGOTEPO YOG,
KoODG Ta OVTOYOVIGTIKA Atope oynpotilovv dtopkdg pikpdtepo @OAAM. Kot otig dvo pebddovg dev
OITOLLOKPUVOLLLE VAIKO OO Tr GLOTASN, OAAG TO CPNVOVLE OTO GTOOUO, e AmOTEAESLO VO, SVUPBAALOLLLE
01N 6TafepOTNTA TOV Kot TOV EUTAOVTIONO TOV €8G¢povs. Ot dvo péBodol TpoTeivovTal Yio TNV OKOAOYIKN
TPOGEYYIoN TOVG KOt TO YouUNAd KOGTOG,
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METHODS AND TOOLS OF IMPROVING A YOUNG-GROWTH STAND

Dimou V

Demokrition University of Thrace (DUTH), Forestry and Management of the Environment and Natural
Resources, Laboratory Timber Harvesting, Pantazidou str. 193, Orestiada

vdimou@fmenr.duth.gr
Abstract

The term ‘young-growth stand’ is used to signify a stand consisting of 10-20 year old trees that have
outgrown the understory. Most methods of improving young-growth stands include the removal of poorly-
shaped trees (negative selection) and subsequently the favoring of individuals with the best potential
(positive selection). The present paper gives an overview of two methods of improving a young stand:
partial pruning and ring barking, both of which combine elements of negative and positive selections.
Partial pruning is applied with loppers (pruning shears) or chainsaws depending on the tree diameter. It
involves partially cutting the tree top which then folds downwards, a process that ultimately leads to its
gradual drying out. This method gives desired trees more growing area and helps curb the growth of
unwanted ground vegetation, since the withered trees finally fall on top of existing ground vegetation and
competing trees. The method of ring barking (girdling) is performed with a special knife which is used to
destroy the bark together with the cambium in a ring at breast height, leading to the gradual drying of the
tree in a time span of two to four years. In this way the canopy of healthier trees receives more sunlight as
neighboring competing trees give growth to increasingly smaller leaves. In both methods no material is
removed from the stand; on the contrary, it is left on the forest ground to promote soil stability and enhance
enrichment with nutrients. Both methods are proposed on the grounds of their ecologically-friendly
approach and low cost.
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Ol ®QTOXHMIKEZ NAPAMETPOI TOY ®QTOzXYZTHMATOZ Il Q2 MEZO
AZIONOlMHZHZ THZ ANANTY=HZ ®YTQN MENTHA PULEGIUM
ZE ZY2THMA OYTOAQMATOZ

Modapomovrov A', Akovpavakn-ToavvidovA ™ Avakémoviog I

! Tewmoviké Hovemotiuo Adnvav, Tufpa Emot pung @utikng Hopayoyng,Epy. AvBokopiog kot
Apyrtektovikng Tomiov, Iepd 086G 75, 118 55 Abva

2 [e@mOVIKO Hoavemomuo Adnvov, Tunpa I'eonovikng Bloteyvoloyiog, Epy. ®uciodoyiog kot
Mopgporoyiag Dutdv, Iepd 0d6g 75, 118 55 Adnva

* akouman@aua.gr

Iepitnyn

Ot d1apopeg ePapoYEG PLTEUEVDY dopdtov Baivovy av&avopeves ta TelevTain POV TN YOPO LOG Kot
Witepa ota aoTkd TEPBAAAOVTIO. Ze aUTO GUVETEAECE O TMEPLOPICHOG TV AeVBEP®V KOWOYXPNOTOV
XDPOV GTOV GOTIKO 10TO, 1 ONUAVTIKY Helmon kot vrofdbuon Tov mpoacivov Kot 1 TAon Yo ypnon
ALTOPLMOV KOl APOUATIKOV €W0GV. H exteTopévn xpnon ovtepévov dopdtov ta tedgvtaio ypovia €xet
ONUIOVPYNOEL APKETOVS TPOPANUATIGHOVS GE OTL APOPE GTNV ETAOYH TOL QLTIKOV LAKOV, AOY® TV
Wuitepwv cuvinkdv avartuéng avtdv (Bepprokpacio, aktvoforio, K.4), 6€ oxEoN e TN GVOTACT KLl TO
TAY0G TOV VIOCTPAOUATOG OVATTUENG, ME OTOXO Tr ONpovpYio. €vOG OpYOvVOUEVOL ouoBNTIKA Kot
Aertovpykd mpoocivov oe ocvvOnkeg @utoddpatog to omoio Ba &dwve TN SuvartdmrTo TOKIA®V
dpaotnprotitov. O eoplondg g YAwpo@OAANG in ViVo amotelel éva woyvpd epyareio amewdviong g
(PLOIOAOYIKNG KATACTAONG TOV QUTAOV  OTAV OVTA AVOTTOGGOVTOL 68 cLVONKEG AYOTEPO 1| TEPIGGOTEPO
TEPLOPLOTIKEG Y10, TNV AVATTUEN TOVG, OTMC AVTEG TOV PLTOOMUATMV KOl YPNCILOTOMONKE TNV Tapodoa
puehétn yuwoo v oa&oloynon ¢  ovamrtuéng tov eidovg Mentha pulegium (ploxodwt)  oe tpia
vrootpopate pe Pactkd cvotatikd v elapponetpa (E) pe coppetoyn 60% Kot cvotatikd to £50pOC
(Ed) xar ™ vkt kopmoota (K). H agoidynon mg avintuéng tov eutdv £ytve HETPOVTOG KOTA TN
SUIpKELD TOV TEPANATOG TIG TAPAUETPOVG Agrtovpyiog Tov ewtocvotipatog I (PSII), to vyog, kot 6T0
TéAOG TOVL TEpApatog (6 pniveg petd) to Enpd PApog LVTEPYEOL UEPOVS TV QUVTMOV GTI TPOGEYYIoN
oLVOLAGHOD PBLOUETPIKOV KOl PUGLOAOYIKOV TOPAUETPOV TPOKEWEVOL Vo domotmdel 1 kataAAniotnTa
Tov €idoug Yo gprion Tov o€ putodmpota. Epila pooyedpota tov €idovg eutedmrkav tov Ampilio Tov
2010 og mhootikd KiPdTIO Sactdoewv 40x60 cm  otov mobpéva tov omoiov TomoBeTOnke
SLOTPOUATOON VAMKAOV CUGTALOTOS PUTOOMUOTOS, OE TPIo SIPOPETIKG VITOGTPDOUATO TTAYOVG 7 CM, LE
v akorovdn kot’ 6yko cvvleon: A=6:4 (E:K), B= 6:4 (E:Es xon I'=6:2:2 (E:K:E;). Zopgova pe to
AmOTEAEGUATO TO £00POC MG GLOTATIKO TOL VIOGTPONATOG B (kupimg) kot I' (devtepevdvtmg), €lxe
peyolotepn enidpaocn oty avantuén tov eUTAV divovioag QUTA He PEYaADTEPO VWYog, peyorvtepo Enpod
Bapog vaépyelov oe oYECT LE TO VTOGTPOLO. XOPIG Ed0POC. XTa VT TG peTayeiptong B, ot tipég tov ETR
(pavopevog puOUOg EOTOYNIKNAG PONG MAEKTPOVIOV) NTOV VLYNAOTEPEG CULYKPITIKA LE TO QLT TNG
petayeipiong A, evd ot Tég g Ppsy (Aettovpykn potoynpikn anddoon tov PSI) ftav vyniéc, yopic
opmg onpovtikég dtapopés petald tov petayelpicemv. Emmpdcheta, ot dwopopés tov tiwdv g Dpsiio
peta&d tov tepddwv detypatoyiog katd T dtdpKel Tov KOAOKOPoD TV G GUUEMVIN TOCO e TO
avantuélokd duvopkd ke petayeipiong 600 kot e TO emimed0 TNG KATATOVNONG AOY® GLVIVLAGLLOV
vyniov Beprokpacidv kol mepopiopévng dwbecuottag vypaciog. A&ilet va onpewwbei 6T KoTd ™
SuapKelo TOL KOAOKALPO0 Ta GUTA E0mGaV VYNAEG TIES TG TAPAUETPOV Dpgje VITOINADVOVTOS OTOVGia
coPapdv Profov and katardvnon. To yeyovog avtd eivor onRavTikd d£dopévng TG meptddov HETPNONG M
omoia yopoaktnpileTol 0md GNUAVTIKY TOPOLGIO TAPAYOVTIOV KATATOVIONG. ZOUTEPAUGLOTIKA, 1| TPOcHNKN
€3GPOVG GTO VIOCTPWOLO, AVATTUENG TOV PLTAOV Eiye MG AMOTELEGHN LEYOADTEPT] OVATTVEN Kol KOAVTEPT
amoKplon otV Kotomdvinon Adym Enpobeppuikdv cuvinkov. Ot mapdpetpot Aettovpyiag tov PSI pmopovv
va xpnooronbodv g évog evaictntog kot €0KOAO LETPAOIOG SEIKTNG TG QUGIKNAG KATAGTAONG TMV
PLTOV KAT® omd GLVONKEG PLTEUEVOL OMUOTOG.
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ASSESMENT OF GROWTH OF MENTHA PULEGIUM IN A GREEN ROOF
SYSTEM THROUGH THE STUDY OF PSIl PHOTOCHEMICAL PARAMETERS
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Landscape Architecture, 75 lera Odos Street, 118 55, Athens

2 Agricultural University of Athens, Department of Agricultural Biotechnology, Division of Plant Biology,
Laboratory of Plant Physiology, 75 lera Odos Street, 118 55, Athens

* akouman@aua.gr

Abstract

Various applications of green roofs increase constantly in Greece, especially in urban areas. The restriction
of free public spaces in the urban areas, the significant reduction and degradation of green and also the
tendency to use native and aromatic species contributed to the development of green roofs. The extensive
use of green roofs in recent years has created several concerns with regard to the selection of plant material,
because of the special circumstances under which these plants grow (e.g. temperature, solar radiation),
especially focusing on substrate properties such as composition and depth, aiming at an attractive and
functionally effective result which would be able to support various activities. In vivo chlorophyll
fluorescence offers a powerful tool for monitoring and assessing the physiological state of plants, especially
when they grow under limiting environmental conditions such as those of green roofs. This technique was
used in the present study to assess growth of Mentha pulegium plants grown in three different substrates
based on pumice (E) added at 60% and additionally, on the following addends: soil (E;) or compost (K).
Assessment of plant growth was based on photosystem Il (PSII) photochemical parameters and plant height
measured during the experimental growth period, and on dry weight of above-ground plant biomass at the
end of the experimental period (6 months later). Thus, a combination of biometric and physiological plant
characteristics was used to test the suitability of the particular plant species in green roofs. Rooted cuttings
of Mentha pulegium were planted on April 2010 in plastic containers (40x60 cm) in the bottom of which an
appropriate infrastructure of layering materials was placed. Total depth was 7 cm and three different
substrates with the following volume composition were tested: A=6:4 (E:K), B= 6:4 (E:Es) ot '=6:2:2
(E:K:Es). According to the results, soil as a component of substrate B (mainly) and of substrate T’
(secondarily), had the largest effect on plant growth giving plants with greater height, greater dry weight
compared to soilless substrate (A). In plants of treatment B, values of ETR (apparent rate of photochemical
electron transport rate) were higher compared to plants of treatment A, while values of ®pg, (effective
quantum yield of PSII photochemistry) were high, but with no significant differences compared to the other
two treatments. Additionally, differences in values of ®pg;, between sampling periods during the summer
was in agreement with both the growth potential of each treatment and the level of stress due to the
combination of high temperatures and limited soil water availability. It is worth noticing that during the
summer, plants showed relatively high values of the ®pg, parameter indicating that no considerable
damages had been established. This is important given that the measurement period was characterized by
the presence of significant stressors. In conclusion, the addition of soil in plant growth substrate resulted in
higher growth and better response to stress due to xerothermic conditions. The photochemical parameters
of PSII can be used as a sensitive and easily measurable indicator of the physiological condition of plants
under green roofs growth conditions.
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XPHZH BIOZHMANTQN TOY BIOAEIKTH LEMNA MINOR TIA THN
EKTIMHZH THZ TO=ZIKOTHTAZ AYO ZIZANIOKTONQN ME AIAQOPETIKO
TPOMNO APAZHZ

Movlaxn-TTa&wvov A-X*, ®ovvrovrakng M, Apamng I’

l'eonovikd Havemopio Adnvaov, Tuipe Gvtikhg Hopaywyng, Epyactipro Owoloyiag kot Ilpoctaciog
[epiBariovtog, lepd 0d6g 75, 118 55, Abnva

* joy_pax@yahoo.gr
Mepiinyn

H ypfion ovtogoppdxev oty yempylo €yel dNUIOLPYNACEL OLENUEVI] OvNoLYio GTOV KOW®VIKO Kot
EMGTNUOVIKO 16TO AOY® TOV ENMTOCEDV KOl TOV EVOEYOUEVOV KIVOOVOV Ylo TNV vYEio TOL avBpdmov Kot
oV mepPairovtoc. O mBavOg Kivouvog Yoo TOVG OPYaVIGHODS KATAYPAPETAL HEGH TOV EMMTOCEMY TOV
TAPATNPOVVTIOL GE EPYACTNPLOKE TEPALOTO GE LLELOVMOUEVOVG 0PYOVIoHOVS (ProdeikTes) kat floonpavTtéc.

To Tritosulfuron givon éva {illovioktdvo Tng opddog TV GOVAPOVIAOVPLDY, MOV TAPEUTOSILovY TNV
Broovvbeon apwotéwv. To Metribuzine, amd v GAAn mhevpd, givar éva Qilovioktovo g opddog tov
tprlvav, mov mopepmodifovv 1o potocvotnua II. Kot ta 600 avtd Gilavioktova, mov £xovv SopopeTikd
TpOTOo Spdonc, LTopovV va KATAANEOVY G EMPAVELNKA VEPA Kot AmoTeA0VV TTBavO Kivduvo Yo Ta vdpoPia
outd. H 10&€otnTd Toug peletinke oty Lemna minor, £va ypiyopo. avamtucoOUEVO VOPOYOPEG PLTO
OV YPNCOTOLEITOL GLYVE ¢ PLodeikTnNG G€ OIKOTOEIKOAOYIKEG UEAETEG OOOTG-OMOTELEGLOTOG ME TN
xpnion kabopiopéveov npotékoriov OECD. H extiumon to&ikotntog £ytve GOUQ®VO. [LE TNV TOPEUTOIION
me avartuéng koAlepysidv Lemna minor petd amnd 7 pépec. EmhéyOnkav téooepic dapopeTikég
ovykeviphoelg (EC100, EC75, EC50 and EC25), odppwve pe Ta OTOTEAECUOTO TPOKOTAUPKTIKGOV
TEWPOUATOV Kol SOKI®OV Tov €ytvav yio va, ektiunfel n to&idmra tov kabe {ilavioktovov. [Ipocheta,
petpnOnkov eacpatookomikd Tig pépeg 1, 3 kot 5 g €xbeong, n avtamdKplon Tng VIEPOEEWAONS TNG
yovaiakoAing (GPOD), g pedovktdong g yAovtabeidovng (GR) kar g diopovtdong tov vrepotediov
(SOD), mov Aappdavovy pépog 6to avToEEWmTIKO unyovicpd. Xty €pEuve oVt XPNCILOTOMONKaY ot
SpPACTIKOTNTEG TOV AVTIOEEWOMTIKMOV VTOV EVEOL®V ©G PLOCLAVTEG, MOTE Vo eKTUN el 1| TOEIKOTNTA TV
800 vtV QLavioKTOVeV, Tov Exovv d1popeTikd TpdTo dpdong, otov VOPOPLo Prodeiktn Lemna minor.

To amoteléopato avtig ™G £pevvag Ba culnBovv ot cvvéyeta Kot Ba yivel TpoomdBeia va avadetydel n
mOavn ¥pNo”N TV anoKPIGEDY TV PlOCIUAVIAV GE Epguveg PlomapakorodBnong vddTwy.
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THE USE OF VARIOUS BIOMARKERS OF THE BIOINDICATOR LEMNA
MINOR TO ESTIMATE THE TOXICITY OF TWO HERBICIDES WITH DIFFERENT
MODE OF ACTION

Mouzaki-Paxinou A-Ch*, Foudoulakis M, Arapis G

Agricultural University of Athens, Department of Crop Science, Laboratory of Ecology and Environmental
Sciences, 75leraOdos St., 118 55, Athens

* joy_pax@yahoo.gr
Abstract

The beneficial use of pesticides in agriculture has raised social and scientific concern as regards their
effects and potential risks for human health and the environment. Potential risk for organisms is identified
on the basis of responses of individual organisms (bioindicators) and biomarkers observed in controlled
laboratory experiments.

Tritosulfuron is a sulfonylurea herbicide, which is an amino acid synthesis inhibitor. Metribuzine, on the
other hand, is a triazinone herbicide, a photosystem Il inhibitor. Both of these herbicides, with a different
mode of action, may end up in surface waters and present potential risk for aquatic vascular plants.
Therefore their toxicity was evaluated on Lemna minor, a fast growing duckweed plant regularly used as a
bioindicator in ecotoxicological dose-response studies with standard OECD protocols. Toxicity
assessments were based on the inhibition of the growth of Lemna minor cultures after 7 days. Four different
concentrations were chosen (ECyq9, ECss, ECsq and EC,s), based on the results of pre-tests and tests
performed in order to estimate the toxicity of each herbicide. In addition, the responses of guaiacol
peroxidase (G-POD), glutathione reductase (GR) and superoxide dismutase (SOD) involved in the
antioxidative system were measured spectrophotometrically on day 1, day 3 and day 5 of the exposure.
These antioxidative enzyme activities were used as biomarkers in the present study to evaluate the toxic
effect of these two herbicides with a different mode of action, on the aquatic bioindicator Lemna minor.

The results of the present study will be discussed further on, with emphasis on the possible use of these
responses as plant biomarkers for freshwater biomonitoring surveys.
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MEAETH THZ PEAOYKTAZHZ TOY AEYAPOA:KOPBIKOY OZEQ3Z 3E
ANATNTYZOMENOYZ ENZMEPMOYz KAl NAPOENOKAPMIKOYZ KAPMOY2
TOMATAZ TYNOY “CHERRY”
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l'eonovikd Havemopio Adnvav, Epyactipio Pucroroyiog kot popeoroyiag putdv, Iepd 0dog 75, 118
55, Abnva

* giorgos.tsaniklidis@gmail.com

Hepidnyn

Yy mopovoa epyacio peletnOnke n enidpacn g tpdkAnong tapbevokapmiog Le EQAPUOYT CLVOETIKOV
avEWAY, LG O1ded0UEVIG KAAAEPYNTIKNG TPOKTIKNG, o€ éva Pacikd évivpo tov peTafoAcrod Tov
ackopPikov o&éog (ASA), v débdpoackopPikn pedovktdon (DHAR), oe avomtvocoduevong kaprohe
topdrag tomov cherry. T'o tov okomd avtd pelethnkov n dpactikdtnTa Tov vibuov, To TANRBoC TV
UETAYPOPTUATOV TOV D0 YOPAKTNPICUEV®Y 6TO Yovidimpo g topdrtag iocotinmy g DHAR kabhg kot n
GLYKEVTP®OOT] TOV VITOGTPAUATOG TOL VIOV, T0 deidpoackopPikd oy (DHA), mpoiév tov petoforiopon
tov AsA. H Spacticotnta tov evlopov Ppébnke onuoviikd ovénpévn Kotd to mpodiLo oTadio g
avanTuénG TV Koprmv Kot Thové cuvdéetor pe v ovykévipwon tov DHA 1 omoia emiong Ppébnke
avénuévn oto d otddia. To amoteléopata avtd cuvoLovtal Kot e TO0 TANB0G TOV HETAYPAPNULATOV
aBpototikd Ppébnke avénuévo katd To TPOWWO OTAdL AVATTUENG TV Kopmdv. Ot évomeppol Kot
mapBevokapmikol Kapmol pavnke va akolovBohv 1o 1810 TPOTLTO AVAPOPIKE LE TN SPUCTIKOTNTA KOt TN
pvBuion tov evidpov evd Bpébnkov Hovo emPEPOVS SLPOPES LETAED TOV dVO LETAYEPICEMV GE OPIGUEVA.
OTAdW AVATTUENG TOV KOPTAOV.
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STUDY OF DEHYDROASCORBATE REDUCTASE IN DEVELOPING SEEDED
AND PARTHENOCARPIC FRUITS OF CHERRY TOMATOES

Tsaniklidis G*, Benovias A, Aivalakis G

Agricultural University of Athens, Laboratory of Plant Physiology and Morphology, lera Odos 75, 118 55,
Athens

* giorgos.tsaniklidis@gmail.com
Abstract

In this work we studied the effect of synthetic auxin induced parthenocary, a popular agricultural practice,
in dehydroascorbate reductase (DHAR), a basic enzyme of L-ascorbate (AsA) metabolism, in developing
fruits of cherry tomatoes. For this purpose we studied, the DHAR enzyme activity, the gene expression of
the two characterized isoforms of DHAR in tomato, and the concentration of the substrate of the enzyme,
dehydroascorbic acid (DHA), a product of AsA metabolism. The enzyme activity was found considerably
higher during the early stages of fruit development and it is possibly connected to DHA concentration,
which was also found higher at these stages. The combined gene expression of the two isoforms was also
found higher in the earlier stages of the development of the fruits. Seeded and parthenocarpic fruits seemed
to follow the same pattern concerning the activity and regulation of the enzyme and only minor differences
were found between fruits of the two treatments in some of the studied stages of fruit development.
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NPQTEINIKH MHXANIKH TOY ENZYMOY L-AZMAPATINAZH ME $TOXO THN
TPOMOMNOIHzZH THZ EKAEKTIKOTHTAZ TOY Qz NPOZ TO YNOZTPQMA
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l'eonovikd Havemopio Adnvov, Tuipe 'eomovikg Bloteyvoroyiag, Epyactipio Eviopukrg
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Mepiinyn

To évlupo L-acmapaywvdon kataAdelr v petotponn g L-acmapayivng oe L-acmapaywikd o&H xot
appovia. H evéoeAiépia yoprynon tov evibpov, mov éxsl amopovobei amd 1o Paxtipro E. coli, éyxel
amoderyfel moOAD amotelecpatiky ot ynueobepomeio katd g ofelag AepEOPAUCTIKNAG ALVLYOULIG.
Yxomdg TG mapovoag HEAETNG Elval 1 ovATTTLEN LG OAOKANPOUEVNG HeBOdOV Ekppacng kat KOBopIoHov
0V avocvvdvacpévon evidpov og kottopa E. coli kor n dnpovpyia tpomomomcemv 610 Eviupo e
peBAS0VE TPOTEIVIKNG UNYOVIKNG, MOTE VO TPOKVYOLV VEEC LOPQEG LLE TPOTOTOUMIEVT] EKAEKTIKOTNTO MG
npog 1o vrooTpwpe. To évivpo kKhmvonomdnke og E. coli kot pedetnOnke 1 £xepaot Tov 6€ S10popeTIKG
oTEMEYN Kot JlPopeTikd Opentikd pécH HE OKOTO TOV TPOGOoPoHd TV PBEATICTOV GuVONKOV TOL
eEacparilovv vynidtepa emineda £kppaonsg. Avomtdydnke Peltictonompévo TpoTOKOAAO KOBOPIGHLOD
TOV OVAGLVIVOGHEVOL EVEDLOV LE EQAPLOYT XPOUATOYPaPio ovToavatailayng oe oA CM-Sepharose.
Néeg popeég L-acmapayivaong oyedidotnkay pe PAon SOUIKEG TANPOPOPIEG XPIOYLOTOIDVTAG LOPLOKT
povtedomoinon. Aopikn avaivon €déeiée 01t 0 Kotdlowto Asn-24 copuPdiel ot SpOPPOCT TG
OPYITEKTOVIKNG TOV EVEPYOL KEVIPOL KOl EMAEXTNKE Yio TEPETOip® peAétn. Bifiobnkn petaliaypévov
HOPPGOV TTpaypoTorolOnke pe katevhuvopevn petaldagoyéveon kopespuov otn Béomn 24 pe ™ pébodo g
EMKOADTTOUEVNC EMUNKVVONG XpToomoldvtag thv texvikn g PCR. Ot véeg Lopeég mov amopovodnkay
xopoktnpiotnKoy KvnTikd kot domiotddnke ot 1 0éon 24 cvuPdirel onuavtikd otov kKobopiopd Kot
OO TNG EKAEKTIKOTNTOG TOL VOO0V ¢ TTPog Ta vrootpdparte L-acmapayivny kot L-yAovtapivn.

-67-



Poster 25

ALTERATION OF SUBSTRATE SPECIFICITY OF L-ASPARAGINASE
BY PROTEIN ENGINEERING

Kontouri L*, Labrou N
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Technology, lera Odos 75, 118 55, Athens
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Abstract

L-asparaginase catalyzes the conversion of L-asparagine to L-aspartic acid and ammonia. The intravenous
administration of the enzyme, isolated from the bacterium E. coli, has proved very effective in
chemotherapy of acute lymphoblastic leukemia. The purpose of this study is to develop an integrated
protocol for the expression and purification of the recombinant enzyme and to design and create mutant
enzyme forms with altered substrate specificity. The expression of the enzyme was investigated in different
E. coli strains and in different culture media to determine the optimal conditions for achieving higher
expression levels. An optimized purification protocol was developed using a single chromatographic step
on ion-exchange column CM-Sepharose. New mutant forms of the enzyme were designed using
information from the crystal structure, employing molecular modeling. Structural analysis showed that
Asn-24 contributes indirectly to active site architecture and was selected for further study. A library of
mutant enzymes was constructed using PCR-based site-saturation mutagenesis at position 24. The library
was screened using activity assays and new enzyme variants were isolated and characterized using kinetic
analysis. The results showed that the position 24 contributes significant in determining the substrate
specificity of the enzyme towards the substrates L-asparagine and L-glutamine.
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ANAZTOAH IZOENZYMQN THZ META®OPAZHZ THZ TAOYTAOEIONHZ ANO
OYTOMPOZTATEYTIKA: ANANTY=H ENZYMIKHZ MEOOAOY
MNPOZAIOPIZMOY OYTOMPOZTATEYTIKQN ZE AEITMATA NEPOY
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l'eonovikd Havemopio Adnvov, Tuipa 'eomovikg Bloteyvoroylag, Epyactipio Eviopukrg
Teyvoloyiag, lepd Od06¢g 75, 118 55, AbMva

* exronop@gmail.com

Hepiinyn

Ot petogopdosg g yrovtabedvng (GSTs, EC 2.5.1.18) eumhéxoviar ot ®@don 11 tng kutrapikng
amoto&ivaong and NAEKTpovioeihes VOPOPOPEG TOEIKES EVAOCELS, OTMG TO. PLTOTPOGTATEVTIKG. H dpdon
aVTN EMTVYYAVETOL EiTe KATAADOVTAG TNV YNLUKT GUUTVKVOGCT TOV EVAOCEMY OUTAV LE TN YAovtafeldovn
€lTe UN-KOTOAVTIKE, OEGUEVOVTOG TIG EVADGELS OVTEG LLE VYNAT GLYYEVELD E OTOTEAEGHLO, TNV TAPEUTOOION
mg Opdong tovg. O okomdg TG mapovoag HEAETNG ATav 1 avOamTtuén omAng avolvtikng pebddov
TPOGOIOPIGHOD VITOAEYUUATOV QUTOTPOGTUTEVTIKMV TPOTOVIOV o€ detypata vepov, Pacilopuevn ot ypnon
GSTs. And 1o woévlopa ta omoio perethbnkav (hGSTAL-1, hGSTP1-1, hGSTT2-2 and hGSTO1-1) 1o
woévlopo hGSTAL-1 @aivetar vo. avooTEAAETOL TEPIGGOTEPO TAPOLGLALOVTOG TN HEYOADTEPT AVOGTOAN
mg dpactikotrog (>95%) pe ta evropoktova dieldrin kon spiromesifen. Ioyvpdtepn ovoactoln
noponprdnke otoug 37°C kat og pH 6,5, pe Téc 1C50 17,9 + 1,7 pM ko 12,1 + 3,4 pM yio. to dieldrin
Ko spiromesifen, avtictoya. Mopuoky| povielonoinon og cuvdvacud pe Kvntikn avdivon é6giée OtL ot
EVAOELS OVTEC AAANAETIOPOVV e TO EVELIO OTNV TEPLOYT TOV EVEPYOD KEVIPOL KOl CUUTEPLPEPOVTAL GOV
avaotolreilg piktov-tomov (K 2.3+0.1 kot 0.1£0.01 puM, évavtt GSH kot CDNB, avtictotya). Ot pdTumeg
kapmoreg (0-10 uM) ot omoieg oyedidomray (otobepn amdkiion 4.1%) He YVOOTEC GUYKEVIPDOGELS TOV
000 EVTOUOKTOV@V, EMITPEMOVV TOV OKPIP] TOCOTIKO TPOCOIOPIGUO TOVG GE OElylaTe VEPOL LE
anoteléopata ovykpioo tng HPLC pegbodov. Ta amotedécpoarta £dei&av 61t t0 160évivpuo hGSTAL-1
umopel va ypnowomombel yio v ovamtvén véov omAdv peBOS®V  avOAVTIKOD TPOGOIOPIGHO
(QUTOTPOCTUTEVTIKAV LLE TKOVOTOMTIKN axpifela, cuvdvalovtog xauniod KOGTOG Kot EAGYIGTN TPOETOLOCIO
delypotog. H avantoén téroiwv peBddmv yu tov €0KOA0 KOl GUEGO TPOCIIOPIGUO VITOAAEWLATIKOTITOS
(PULTOTPOCTATEVTIKAOV TPOIOVTWV G€ TEPPAAAOVTIKE Kot froAoyikd delypata Kpivovtat amopaitnTes yio TV
TpooTacio Tov TEPPAALOVTOC Kat TNG dSNUOGIAG VYELNG.
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INHIBITION OF GLUTATHIONE TRANSFERASES BY PESTICIDES:
DEVELOPMENT OF A SIMPLE ANALYTICAL ASSAY FOR THE
QUANTIFICATION OF PESTICIDES IN WATER

Chronopoulou E*, Labrou N

Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of Enzyme
Technology, lera Odos 75, 118 55, Athens

* exronop@gmail.com
Abstract

Glutathione transferases (GSTs; EC 2.5.1.18) form a group of multifunctional enzymes that are involved in
phase Il cellular detoxification mechanism. Here, screening of the inhibition potency of a wide range of
pesticides toward selected human GST isoenzymes (hGSTA1-1, hGSTP1-1, hGSTT2-2 and hGSTO1-1)
was carried out. The purpose of this project was to develop simple assays for the determination of
pesticides in water samples, based on GSTs. The insecticides dieldrin and spiromesifen were identified as
potent reversible inhibitors toward hGSTA1-1 with IC50 values equal to 17.9 £1.7 uM and 12.1 £3.4 uM,
respectively. Based on in silico docking analysis and kinetic inhibition studies it was concluded that
dieldrin and spiromesifen bind specifically to the enzyme presumably at a distinct position that partially
overlaps with both the G- and H-site. The ability of dieldrin and spiromesifen to inhibit hGSTAL-1 activity
was exploited for the development of analytical quantification assays for these two pesticides. Linear
calibration curves were obtained for dieldrin and spiromesifen, with useful concentration in the range of 0—
10 uM. The reproducibility of the assay response, expressed by relative standard deviation, was in the order
of 4.1% (N = 28). The method was successfully applied to the determination of these pesticides in real
water samples without sample preparation steps. The enzyme-based assays have potential advantages over
bioassays and other analytical methods based on HPLC and GC/MS in terms of lower cost and technical
complexity. Moreover, they provide reasonable sensitivity for certain applications, such as the direct
determination of pesticide residues in water samples.
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EMIAPAZEIZ IN VITRO AMIAIQN TOY TETPONIKOY O=EOzZ KAl
NEONIKOTINOEIAQN ENTOMOKTONQN
ZE KYTTAPIKH ZEIPA NMONTIKOY (N2A)
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Mopgporoyiag Dvtdv, Iepd Od6¢ 75, 118 55, Adniva

* sophie_mav@aua.gr

Mepiinyn

O otdyog g MaPoVCOS EPYACIaS €vor N LEAETN TOV EMOPACEDMV OYTO EVIOUOKTOVOV SLPOPETIKIS
YNNG doung, TpLdv apdimv tov Tetpovikod o&éog (spiromesifen, spirodiclofen, spirotetramat) wow névte
veovikotvoeddv (imidacloprid, clothianidin, thiacloprid, acetamiprid, thiamethoxam) ce dwapoporompéva
Kot U dtapopomotnpuéva kottapo vevpoPractdpotog N2a. Ta kbttapa katd T S1dpKeLn TG KOAMEPYELNG
EKTEOMKOV € TEGOEPELS OLOPOPETIKES GVYKEVTIPMOELG TOV KAOe evtopoktovov (3, 10, 30 ko 100uM) yio 24
ka1 48 dpeg oe GLVONKEG TOVL EVLVOOVGAV KOl TTOL OV EVLVOOVGOV TN dlapopomoinon tovg. Katomy, yio v
EKTIUNOT NG KLTTOPOTOEIKOTNTOC/ PIOCIUITNTAG TOV KLTTAPOV TPOUYUATOTOWONKAV 01 roynukés SOKIUES
MTT ko NRU. TTapdrAinio peret)OnKe [UKPOOKOTIKA M TOPEUTOSION TNG TPOEKTOONG TOV VEVPIKDV
akovamv pe yphon tov kuttapev ue Coomassie Brilliant Blue. EmmAfov mpayporomomdnkay Proynuikéc
UHEAETEG YL TNV EMIOPOCT) TOV EVIOUOKTOV@V GTOLG eviupukove kot PBlroAoyikols avtio&eldmTikong
UNYXOVIGHOVG TOV  KLTTOP®V. ZvyKekpuuéva HETpROnkav mn  dpaoTikdTNTO NG SGpovTdong Tov
vrepo&eldiov (SOD) pe ™ pébodo tov virpo-pmie tetpaloriov (NBT), vrepo&éidmon tov Mmdiov pe ™
pébodo tov BetofapPirovpikov o&éog (TBA) kabdg kat 1 1 HETAPOAN TNG GVYKEVIPMOGNG TOL OVIYHEVOD
Ko Tov o&gdmpévov yhovtabeiov pe ™ pébodo Ellman. Me v idio pébodo mpaypatomornke ot
TPOGdOPIopOS TG dpaoTikdOTNTAS TOL evibuoL axeTvloyolveotepdon (AChE). Ta tov vmoloyiopud g
GUYKEVIPWOTS TOV OMKOV TPOTEIVOV TOV KuTtdpomv yprnowonomdnke n uébodog Bradford. Télog
avantoocetol PEBodog PoATapeTpikod TPOGOIOPIGHOD TOV TEVIE VEOVIKOTIVOEWI®DV EVIOHOKTOVOV GE
TOTEVGLOGTATY G EKTUTMUEVH NAEKTPOdILL AvBpaka pe/kat yoplg ) xprion kuttapmv N2a.
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IN VITRO EFFECTS OF TETRONIC ACID AMIDES AND NEONICOTINOIDS ON
MOUSE NEUROBLASTOMA CELL LINE (N2A)

Mavrikou S*, Flampouri E, Kintzios S

Agricultural University of Athens, Department of Agricultural Biotechnology, Laboratory of Plant
Physiology, lera Odos 75, 118 55, Athens

* sophie_mav@aua.gr
Abstract

The aim of this work was to study the effects of eight insecticides with different chemical structures, three
tetronic acid amides (spiromesifen, spirodiclofen, spirotetramat) and five neonicotinoids (imidacloprid,
clothianidin, thiacloprid, acetamiprid, thiamethoxam) on differentiating and non- differentiating mouse N2a
neuroblastoma cells. The cells were exposed to four different concentrations of each insecticide (3, 10, 30
and 100uM) for 24 and 48 hours under differentiating and non-differentiating conditions. Cytotoxicity and
cell viability were estimated by the MTT and neutral red uptake (NRU) assays. In addition, the axon
outgrowth impairment was measured microscopically after a coomassie brilliant blue staining.
Furthermore, the effects of the insecticides on the enzymatic and biological antioxidative cell mechanisms
were studied. More specifically, Superoxide dismutase (SOD) activity was measured by the nitro-blue
tetrazolium (NBT) method, lipid peroxidation was measured by the thiobarbituric acid assay (TBA) and the
change at the levels of GSH and GSSG concentrations were measured by the Ellman method. The same
assay was used for the determination of Acetylcholinesterase (AChE) activity. The total protein
concentration was determined by the Bradford method. Finally, a potentiometric method with carbon
screen printed electrodes for the determination of the 5 neonicotinoids is being developed.
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ANAMNTY=H THZ TEXNOAOIAZ MEMBPANIKHZ MHXANIKHZ 2TOY2
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KYTTAPIKHZ AIAIPEZHZ KAI AIAOOPONOIHZHZ

Mooyoenmoviov I'*, Kivtiiog X

l'eonovikd Mavemotpio Adnvaov, Tuque F'eomovikng Bloteyvoioyiag, Topéag Bioloyiag dutdv,
Epyactipro Mopporoyiag kot dvoioroyiag Dutdv, lepd O60g 75, 118 55, Abfqva

* geo_mos@aua.gr

Hepitnyn

Ykondg g epyaciag frav n Bektioon kuttapkod PoacOntipa BERA 6™ yevidg yia v aviyvevon
covmepo&ewdiov (Oy) oe youniotepeg ovykevipooelg (<0.1 nM) omd exeiveg mov aviyveve o
BroaisOntipag mov avantdydnke o Tponyovuevn perétn (Moschopoulou and Kintzios 2006). Eniong mépa
amd v Peltimon OeAnoape vo SIEPEVVIIGOVIE TOV UNYAVIGHO LOPLOKNG OVOYVOPIOTG LE TN XPHoN TOV
HEUPPAUVIKDG TPOTOTOMUEVOV KUTTAP®Y. X& TPONYOVUEVEG HEAETEG GAVNKE T EUTAOKY TOVL aGPECTION
Katd TNV GAANAETIOpAoT LOPIOV GTOXOV KOl NAEKTPOEICAYMDUEVOD HOPIOV OTIG KUTTOPIKEG HEUPPAvES TV
KUTTAP®V, TO amoTéAesa TNG omoiag avixveve o arsOntmpag. ‘Etot éyve o diepedvnon mapepmodilovtag
T1g SERCA avthieg aoPectiov Tov evOOTAAGUATIKOD SIKTOOV Kot HEAETOVTOG TN HeTABOAN TOV aoPeoTiov
mPW Kol PeTd vV aAAniemidpacn pe to O, , €101 ®OTE VO EVIOMIGTEL OV VAAPYEL EUTAOKY TOV
EVOOMAAGLOTIKOD dKTOOL oTNVv petakivnon aofeotiov, kKabmg kot eniong va emiPePormbel o pdrhog tov
GUYKEKPILUEVOD KOTIOVTOG OTO UNYOVIGHO HOPLOKNG Ovayvodplons HECm UHETOPOANG Tov pepPpoavikol
Sduvopukov. Ev ovvexeia, o Beltiopévoc PoacOntipog BERA 6™ yevidg, mov ovomtdydnke,
ypnotpomomOnke yio v pedét tov O, Kotd TNV didpketa g Kutrapodiaipesng Tov VOPOPov PLTOD
Spirodela polyrrhiza og cvvdvoopd pe dibeopeg Broynuikég avaAldGELS, TPOKEWEVODL Vo £pgvvnBel M
mBavr] oyéon petoLd tov emmédwv Tov eAevBépov plldv kot tng Kuttapkng dwipeong. Télog, o
BeAtiopévog ProasOnmpac BERA 6" yevidg epopudotnke oe mo moAOTAOKO GUGTAUOTO, Yo TNV
aviyvevon tov O, xotd TNV ddpkelo g iN Vitro dapoponoinong KuTTapwv veELPoPAACTOIATOC TG
KUTTOPIKNG oepdc N2a kot wapdAinia a&oloynOnke xpnoponoldvog po loptopopeTpiky péBodo yio
v aviyvevon O, kot glevbépmv pillov yevikotepa. TlapdAinia Eyve Kot 1 TpOTN SOKIUN Yo EQPOPHOYN
TOV GTNV KAVIKT W0TPIKT LE EATIO0POPO ATOTEAEGLOTA.
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DEVELOPMENT OF MEMBRANE-ENGINEERING TECHNOLOGY IN CELL-
BASED BIOSENSORS FOR THE DETECTION OF SUPEROXIDE AND ITS
APPLICATION ON STUDIES OF CELL DIVISION AND DIFFERENTIATION

Moschopoulou G*, Kintzios S

Agricultural University of Athens, Department of Agricultural Biotechnology, Division of Plant Biology,
Laboratory of Plant Physiology, 75 lera Odos Street, 118 55, Athens

* geo_mos@aua.gr
Abstract

The present study was aimed at improving the cell-based biosensor 6" generation BERA for the detection
of superoxide at lower concentrations (<0.1 nM) than the biosensor which was reported in our previous
study (Moschopoulou and Kintzios 2006). Also, we investigated the mechanism behind membrane-
engineering. In previous studies it was shown that superoxide dismutation triggers changes to the
membrane potential of membrane-engineered fibroblast cells and that these changes were associated with
changes in [Ca“]cyt. So we inhibited selectively the sarco/endoplasmic reticulum Ca?* -ATPase (SERCA)
and we studied the changes of calcium before and after the addition of superoxide in order to find if
[Ca®*]wet is involved. Furthemore, the biosensor was applied for monitoring the cell division of Spirodela
polyrrhiza in order to investigate the level of superoxide and its role in comparison with other biochemical
measurements. Additionally, the ultra-sensitive biosensor was applied in more complicated systems like
monitoring the in vitro neuronal cell differentiation and was tested in clinical research with promising
perspectives.

Moschopoulou G., Kintzios S. (2006) Application of "membrane-engineering" to bioelectric recognition

cell sensors for the etection of picomole concentrations of superoxide radical: a novel biosensor principle.
Anal. Chimica Acta 573-574: 90-96.
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Hepitnyn

AvTiKeieVo aVTNG TG £pEVVOG Eivat 1) avATTLEN HidG KOVOTOLOD OVTOUOTOTOMUEVNS TAATQOPLLOG Y10 TV
aViVELOT) VIOAEWUATOV QLTOQUPUAK®OV GE TPOPLLA Kot TOTE. TO QUTOVOLO GLTOLOTOTOUUEVO COGTNLLOL
Baociletar oy teyoloyia g Mebddov Bromiektpikfic Avayvapiong (Bioelectric Recognition Assay -
BERA), ce cuvvdvaocud pe t ypnon texvntdv vevpovikdv OSiktoov(ANN). Emumiéov, po edwd
OYEOOCUEVT] MAEKTPOVIKY] GLOKELY avamTuydnke kol ypnolpwomodnke He OKOTO TNV ANyn Kot
enekepyocio TV oNUATOV KATH T1 SIOPKELN TOV TEIPOUATOV.

O BuoocOntmpog Tevikig To&wotnrag (General Toxicity Sensor - GTS) éyet og otdyo v aviyvevon
0PYOVOPOCPOPIKMV, KopPBapudikdv kot Tupebpogiddv putoeoppakmv. O Blioasbnmpag Pabpovoundnie
YL TNV OVIXVELCT TOV TPLOV OUAS®OV UTOPAPUAK®OV LE TN XPTON TECCHP®V SLPOPETIKOV KUTTUPIKOV
oepav (N2a, SK-N-SH, Vero, HAK). I'a «dfe opdda @utopoppdkmv mov eléybnke, avayvoplotnke n
KOADTEPO OVTOTOKPIVOLEVT] KOL TTO EKAEKTIKY KuTTapkn olpd. O BloasOntipag pvBuicmie pe dokiyiég
oe €61 Ol0QOPETIKEG OCLYKEVIPMOELS (QLTOPUPUAK®OV — opawdoelg Tov  Méyiotov Emmédov
Yroieppdtov(MRL) yia k60e opdada (naptopag, MRL/20, MRL/10, MRL/2, MRL and 2xMRL).

Iepiocdtepa amd 1500 deiypata dokydoTnKoy yio KOs opdado QUTOPOPUAK®OY KOl TO, OTOTEAECUATO,
ypnooromdnkav yio v eknaidevon tov Teyvntov Nevpwvikod Awtoov (Artificial Neural Network -
ANN), pe GAAa Adyia TOV VTOAOYIGTIKOD GUOTANATOC TAEIVOUNGNG TTOV Elval IKOVO VoL OAANAETIOPE. e TOV
Broaenmpa ¢ AoYioHKd TaEVOUNONG QUTOPUPLAK®Y Kol PTOPEl Vo EKTAOELETOL KOTA TN XPNOT| Kot
ouvenmg vo Pedtidvel v akpifeln to&vounone. Méoa and ) cvveyn agoidynon, o BloasOntipag
levicng To&wdtmroag anédmoe  eEoupetikd, £xovtog kavotnto didyvoons (emtvyio tagvounong
QLTOPAPUAKAOV) TNG TAENG TOV 85-87%, avdroya Le TNV OpHAda PLTOPAPUAK®V TOV EEETACTNKE.
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NOVEL AND AUTOMATED BIOSENSOR PLATFORM
FOR PESTICIDE RESIDUE DETECTION
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Athens

* psb@addinad.com
Abstract

The objective of this research is the development of a novel and automated, biosensor platform for
pesticide residue detection. The autonomous automated system is primarily based on the Bioelectric
Recognition Assay (BERA) technology, combined with artificial intelligence. Furthermore a specially
designed electronic interface is realized in order to acquire and manipulate the corresponding signals from
the real time analysis.

The General Toxicity Sensor (GTS) aimed at the detection of organophosphate, carbamate & pyrethroid
pesticides. General Toxicity Sensor was calibrated against these three different pesticide groups using four
different cell lines (N2a, SK-N-SH, Vero, HAK). For each pesticide group tested, we identified the
optimally and more selectively responding cell line. The GTS was calibrated against a range of six different
concentrations — dilutions of the Minimum Residue Level for each group (control, MRL/20, MRL/10,
MRL/2, MRL and 2xMRL).

More than 1500 samples were tested from each pesticide group and the results were used for training an
Artificial Neural Network (ANN), in other words the computational classifier system able to interact with
the biosensors as a pesticide classification software, able to learn during use and therefore to improve its
classification accuracy. Upon consequent validation, the GTS system performed exceptionally well, with a
diagnostic ability (correct pesticide classification rate) of 85-87%, depending on the target pesticide group.
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BIOXHMIKEZ ENIAPAZEIZ TOY KRESOXIM-METHYL: Qo NAPEMMNOAIZTH
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Hepiinyn

H mapovca épevuva giye g otOY0 TNV HEAETN TOV BOYNUIKOV QAIVOLEV®V KOL LNYOVICUOV TOV EVEXOVTOL
oV 1o&IKn Spdon oveLdY OV oviKovY otV Katnyopia tov Q0 mapepmodictdv tov cvumiokov HI g
avomveLoTIKNG 0AVGidac. [ To 6KoTd anTd YPNGIHLOTOMONKAY MG TPOTLTO CLGTHNATO HEAETNG GTAOEPES
GEPEG KUTTAPOV ONAACTIKOV GE KLTTOPOKOAAEPYELEG. LT TAGIGLO 0VTA, €EETAGTNKE 1 EMIBPOCT) TOV
kresoxim-methyl, evog poxnroktévov mov OVAKEL OTIV  KOINYOpid. TOV  OTPOUTIAOVLPIVOV Kot
xpnoyonoteitol eVpémg OTN YEOPYIO G QVTOTPOCTOTELTIKO TPOidV, o KOTTAPO VEVPOPAUCTMOIOTOG
movtikoy (N2a). Apywd mpoodopiotnke M KVLTTOPOTOEIKOTNTA TOV TAPEUTOOIOT] HECH TOV OEKTOV
kuttopikng Puwopotnrag Neutral Red wor MTT kou katémyv emdéytnkay 300 GUYKEVIPOOES TOV
pokntoktévov mov dev  emnpealovv T Prwcipwotnia tov kvttdpov (non-lethal doses) oote va
XPNoYomomBovV KTl TOV KOPLO TEWPAUATIGHO. XTN CUVEXEW £EETAGTNKAY [ GEPA EVELUIKOV Kot Un-
evQOIIKAOV UNYOVICU®V TOV EUTAEKOVTOL OTNV OVTIOEEWMTIKN dpova yuo va a&oroyndeil n o&edmTikn
Katdotaon Tov kuttdpov. H ékbeon tov KuTTtdpov 61OV TopeUTodIoT) TPOKAAESE CNUAVTIKY LEl®ON TNG
Blwootntag petd and 1h ko 24h endaon kot eivol TOovdG omotéAecpo g dpAong Tov LLKNTOKTOVOL
oV avVOSTOA] TG Pofic NAekTpovimy oty avamvevotikhy aAvoida. Ta LCso N2a firav 50pg mL™?, evé yu
TOL TEWPALLATO, TOV OEEBOTIKOD GTPES YpPNooToidnKay ot suykevipooe 0,1pg mL™ kar 0,2ug mL™ ya
T1g 24h Kar 50ug MLy v 1h.
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BIOCHEMICAL EFFECTS OF COMPLEX IlIl Qo SITE RESPIRATORY CHAIN
INHIBITOR KRESOXIM-METHYL ON MAMMALIAN CELL LINES
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Laboratory of Plant Physiology, 75 lera Odos Street, 118 55, Athens

* flampouri_kel@aua.gr
Abstract

The present study was aimed at investigating the biochemical mechanisms involved in the toxic action of
complex Il Qo site inhibitors. For this purpose mammalian cell lines were used as experimental model
systems. In this framework, the action of kresoxim-methyl, a widely used agricultural fungicide of the
stobilurins group, was examined on murine neuroblastoma cells (N2a). The cytotoxicity of the inhibitor
was investigated by measuring the Neutral Red uptake and MTT assays and non-lethal doses of the
fungicide were chosen for further studies. Additionally, for evaluating the cellular oxidative status of the
exposed cell lines, a series of enzymatic and non-enzymatic antioxidant mechanisms were assayed. After
1h and 24h treatment, the inhibitor produced a significant reduction in cell viability, possibly induced by
the mode of action of the fungicide which disrupts electron transport in the respiratory chain. The LCsq
value of the fungicide was 50ug mL™, while the concentrations used for the oxidative stress assessment
were 0,1pg mL™ and 0,2pg mL™ for 24h and 50ug mL™ for 1h treatments.
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Hepiinyn

H d1daxtopikn| dtatpiPr emtyelpel va dIEPEVVIGEL TN GTPATNYIKH TOL QVTOV VIO GVVOTKEG EAAeyTG Bgiov
Yoo TV TPOGANYY, TNV KOTOVOWUT, KWNTOTOINGN Kol OvOSlOVOUN TOL GONPoL WHEGH OTO QUTO, TIG
HOPPOAOYIKEG KO OVOTOUIKEG OANOYEG OV TOPATNPOVVTOL GE OAO TO QUTIKG Opyavo, KuBdc ot
EMAEYUEVEG GYETIKEC (QUGLOAOYIKEG Kot HOPlokEG Asttovpyieg pvbuone. o tov okomd avtd, QUTA
apafocitov 7 nuepdv avantoydnkav ce vopomoviky kaAlEpyela i 19 nuépeg vwd cvvOKeg EAAEWYNG
Beukdv Evovtt eUTOV og TANPEG OpenTikd dtdAvpa.

EeKIVOVTOG LE TIC LOPPOUETPIKES QAAAYEG, LEYPL OTIYUNG LEAETNONKOV TO ETOUEVA: TO GUVOAIKO VYOG TOV
VIEPYELOL TUNHATOG, TO UAKOG KoL 1] EXLPAVELD TOV EAACUATOG Kot KOAEOD TOV KBe POAAOV, TO UNKOG KAbE
TOomov piog Kot EMAEYHEVOV TUNHATOV Gg KaBE TOmo pilog, To UNKOG Kot 0 aptdpdg tmv mhayiov piidv, to
UAKOG TOV HEGOKOTLAIOL Kot Ot d100Tdoels Tov KOpPov. Akorobbmg, mpoodiopictnkay 1 S107TVOT| TOV
@VT00, T0 VOrd Kot ENPo Papog KAOE PUTIKOD OPYAVOV, TO TEPLEYOLEVO TOVG GE VEPO KOl Ol OVTIGTOU(ES
meplekTikOTTEG TG ENPNg nalag oe olkd Gidnpo, olikd Bgio kot Beukd TV EVTOV TOV avorTHONKOY
GUYKPLUTIKG OTa OO0 BPENTIKA VTOGTPAOUATA. XTN GUVEXEWL OMEKOVIGTNKE 1| TOPOVCIO GONPOV OTHV
EMEAvVELL OAOKAN POV TOVL PlIKoD GLOTNUOATOS TOV PLTAOV TOV AVOTTOGCOVTOL GTO dVO JLLPOPETIKG
Opemtikd dradvpoTo pe v eeopuoyn Prussian blue.

Ta péypt otryunc amotedéopato deiyvoov dtL v 10" nuépa g EMeymg Beukdv To TEPIcedTEPA PUTIKG
opyava Tapd TIG HEIDOELS VITOSTNPIlovTal ETOPKAOS amd Ta enimeda Heiov Kot G16NPOV OV TEPIEXOLY. ATtO
TIG OYETIKEG KaTAVOUEG Opentikdv emPePfatdveTol 1 yvoot and T PifAoypapioc ToAd otevi oxéon Tov
o1dMpov 1o Beio. H avrtictoym Opentikf kotdotoon ot Beio mv 19" nuépa g EMenyng petddnke évrova.
Q¢ oamotéheopo, ta LT —S: @) TOPOLOLALOVY GNUAVTIKES LOPPOAOYIKES SLOPOPEG EVOVIL TOV QUTOV
paptopev, B) 1 Tapovsic GIdNPOL TNV EMEAVELN TOV PLEIKOV CLGTHUATOS £Vl EVIOVOTEPT KOl Y) TO.
eninedo G1OMPOL 6T SIAPOPA PVTIKE OPYAVO TOV PLTOV HELDVOVTOL CT|LOVTIKA.
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Abstract

This PhD dissertation aims at studying various aspects of the strategy which is put forward in maize under
sulfate deprivation for the uptake, distribution, mobilization and redistribution of iron within the plant.
Corresponding morphological and anatomical changes that are addressed in all organs, along with selected
physiological and molecular control processes are considered. To this end, seven-day-old maize plants were
grown in a hydroponics setup for nineteen days under S deprivation against plants grown under full
nutrition.

Beginning with the morphometric changes, the following parameters have been studied: total shoot height,
the length and surface of each leaf ‘s blade and sheath, the length of each root type and its sectors, length
and number of lateral roots, mesocotyl length and crown size. Subsequently, the transpiration rate, the fresh
and dry mass of each organ, their water content and the corresponding total iron, sulfur and sulfate contents
were determined per organ on dry mass basis in plants grown comparatively in the two nutrient regimes.
Then, the presence of iron precipitates on each root’s surface within the entire root system of plants grown
in each treatment was visualized by applying Prussian blue dye.

So far, the available data indicate that during the 10™ day of S-deprivation most of the plant organs were
fully supported in their S and Fe nutrition, despite the decreases of their levels. The known from the
literature intimate relationship between iron and sulfur was confirmed by the obtained nutrient distributions
among organs. The 19" day’s corresponding S nutritional status under the S-deprivation was strongly
diminished. As a result, during this day the -S plants: a) presented significant morphological differences
compared to control ones, b) the presence of iron on the surface of the root system was stronger and c) the
iron levels in the various plant organs were found to be significantly reduced.
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Hepiinyn

H avoio mov mpoépyetar and v éhderym owdfpov apopd 10 30 % tov maykdouov mAnducpov,
KOOIGTOVTOG TO GTOYEID TOL GLONPOL EVal €K TOV GNUAVTIKOTEP®V OPeNTIKOV GToLyeimv g avOpdTivng
Swtpoenc. Ta @povTo Kot TO Ao aVIKE, €V YEVEL, GUUPBAAAOVY GTHV OTOPPOPNGT) TOV GLOTPOL KOl Y10, AVTO
Oo pmopodoav pe Proteyvoroyikég pebddovg va mapaybodv mpoidvta «cidnpo-gvicyvpévor. H topdta, mg
QUTO HOVTELO, UTOPEl VO OMOTEAECEL OVTIKEIIEVO Plogvioyuong Tov odNpov. Xe vt TNV epyacio
emyyelpnOnKe 1 LEAETN TG EKPPacNG YoVIdimv mov Kmdikonolovv T eepprtivn pe Real Time og diGpopa
01681 avanTuEng Tov Kapmov G Topdtac. Amoktidnke o kKhdvog CLEG 63D15 kar pe in silico avdivon
peretOnke 106tvmog mov  kwdkomolel 1o  yovidto g oeegppuwng. Ta oyxetkd emimeda TV
LETAYPOPNUATOV MTOV LYNAOTEPA GTO OPLO TPAGIVO GTASO TOV KOPTOD Kot TOAD YOUNAOTEPA GTO
OTAd0 OAAAYNG YPDOUATOS KOL TOV MPLYLOV KOKKIVOV. ZT GUVEXEWL EVIOTIOTNKE O GiONPOG GTOVG 16TOVG
TOL KapmoL 600 VPPdinV, pikpdkapmng topdtog (conchita F1 ko cerelino F1) ota tpio otddia avamtuéng
OV KOpmov. YYNAN GUYKEVIP®OT EVIOMIGTNKE OTIS KOTLANSOVES Tov eufpvov. ITapdio mov TG0 TO
UETOYPOPTLLOTO, TOV YOVISIOL OGO KOl 1) TOpOLGio TOV GLONPOV NHTaV VYNAITEPT GTO GTAGIO TOL MPLLOV
TPACIVOL KOPTov, B Hmopovse HEGH TNG VIEPEKPPUCTG TOL YOVIOIOL VO KATAGTEL 0 DPYOG Kopmog
TMEPIGGOTEPO AMOTEAECUATIKOG TNV KAADYT LEYOADTEPOV UEPOVG TV OVAYKAV TOL GIONPOL GTN S1TPOPN
oV aVOpAOTOV.
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Abstract

The iron deficiency anemia has been estimated to affect about 30 % of world population, making the trace
element iron by far the most prevalent nutritional essential. Fruits and vegetables enhance the iron
absorption and thus could be an ideal choice to develop iron-fortified fruits. Tomato, as a model plant,
could be developed as functional food to overcome the iron deficiency. In this study, an effort was carried
out to identify genes coding for ferritin. The clone cLEG 63D15 was obtained and the expression of an
isozyme was studied with RT-PCR . The Relative expression of ferritin isotypes revealed that the transcript
levels were higher at mature green stage of fruit and the lowest at red ripe. Moreover, iron was localized in
fruit tissues of two cherry tomatoes hybrids conchita F1 and cerelino F1 at three different stages of
development. In conclusion, it could be said that both iron and transcripts of ferritin genes are more
abundant at mature green stage. As a future aspect of iron biofortification, tomato plant could be a
candidate plant for transformation in order to overexpress ferritin so as to meet the human dietary needs.
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Mepiinyn

H mopovoia ¢OA®v pe vyniég cvyKevIpdoelS avBokvavivdy sueavifetal g HOVILO OKOPVGLOAOYIKO
KOPOKTNPIOTIKO 0€ £vav aplOpd QUTIKOV €00V, TOKIAMAV 1 LOPPOTOTOV. AESOUEVOV TOV OTTIKOV TOVG
W0TATOV, N TOPOLGIN. TOVG £l OXETIOTEL He TV aDENCN TOV (OTOTPOCTATEVTIKOD OVVOUIKOD TOV
eOAM V. Qotdc0, £mg oNuePH, 0 POAOC aVTOG TV avBokvavivdy dev £yl amodelydel Kabmdg apevog ta
mEPAROTIKG dedopéva ta omoio Tpogpyovial amd Evov aplBud SLOPOPETIKOY QULTIKOV €WmV &ivat
AVTIKPOVOUEVO KOl OQETEPOL EYovv dlaturtmbel dtapopeg vroBéoelg Yo Tov mhavd 1 Tovg TOAVoHS
UNYOVIGHOVS HEGH TV OTOI®Y 01 avBOKVLAVIVEG UTOPEL VO GKOVV TOV POTOTPOGTOTEVTIKO TOVG POAO.

AgmTOUEPNG AVAALOY| TPONYOVUULEVOV TEPOUATOV OTOKOAVYE OTL, GTI CULVIPITTIKY TAEWOVOTNTO TOV
TEPITTOGEDV, TO. avBokvoviovyo VAL ep@avilovy LYNAOTEPO SOMVELGTIKO PLOUO GULYKPITIKA LE TO
npdciva eVALa. H onpacio g dtaupopdg avtg elxe vroPaduiotel £og onpepa icwg ENEON OV GLUVADEL LIE
™mv apykn vedbeon epyaciog ved v omoio £xovv cyedaotel Ta TopaTdve TEPApaTe. Qotdc0, gival
TPOPAVEG TG GV amodetyel N mapandve exidpoon T@v avBokvovivdy, diveTal KavoromTikn e&nynon
GTO UNYAVIGHO POTOTPOCTAGIOG TOL avBOoKLOVIOVYOL GIATPOV.

Mpdypatt, ovykpion avbokvoviovywv kol Tpdovev eOAA®V tov gidovg Berberis thunbergii £6ei&e 6 n
GTOUOTIKY] OyOYOTNTO TOV TPOTOV givor Kotd PEGo 0po 68% vyniotepn avtig tov dedtepwv. Emiong,
T avBokvaviovyo oA Edmaav katd 18% vynlotepes TIHEG TG AELTOVPYIKNG POTOVIOKNG amddooNg TG
ootoynueiog tov @otocvotiuatog II yeyovdc 10 omoio &iye ®C 0mOTEAEGHO TOV OUTANCIAGHO TNG
Qowvopevng eotoynuikng pong mniektpoviov (ETR). Kabog kot yioo 1ic dvo kotnyopieg ¢@OAA®vV
dmiotminke 1oyvpn Oetikn ovoyétion petald oTopaTikng ayoyotntos kot ETR kot dedopévov 61t t0
ETR oyertileton pe ™ o€pd TOL HE TNV QOTOGLVOETIKY TOYVTNTO, GULUTEPOIVETOL TG M OLENUEVN
OTOMOTIKY ay®YOTNTO EtVOL OPKETN Y10 VO SIKOIOAOYHGEL TNV VYNADTEPT PMTOGLVOETIKY ATOS00T TOV
avBoKLAVIOVY®OV PVAL®V CUYKPITIKE e To TPAGIVO.

SVUTEPOCUATIKG, 1] AVENUEVT] AVTOAAOYT aEPI®V PaivVETOL TMG eEACPAAIEL IKAVOTTOMNTIKT TPOPOSOGin TOV
yAopomhootikod otpopatog pe CO, pewdvovtag pe tov mAéov dueco tpoémo v mbavotnTa
QPOTOTAPEUTOSIONG TG PWTOGLVOETIKNG cvuokevng. [lepattépm €pevveg B mpénel va €GTIAOTOVV GTN
Slevkpivnon Tov PNYOVICHOV UEG® TOL OTOiov To avBokvaviovya QVAAG TaPOLGLALoVV VYNAOTEPOLG
pLOLOvG avtaiiayng aepiov.
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Abstract

The presence of leaves with high concentrations of anthocyanins appears as a permanent ecophysiological
feature in a number of plant species, varieties or morphs. Given their optical properties, their presence has
been associated with increasing photoprotective capacity of these leaves. However, to date, the role of
anthocyanins has not been proven as both the experimental data derived from a number of different plant
species is conflicting and also several hypotheses have been formulated concerning the potential
mechanisms by which anthocyanins may exert their photoprotective role.

Detailed analysis of previous experiments revealed that, in the vast majority of cases, anthocyanic leaves
show higher transpiration rates compared to green leaves. The significance of this finding has been
underestimated perhaps because it is not consistent with the original hypotheses under which the above
experiments had been designed. However, it is obvious that if the above effect of anthocyanins is proven, a
satisfactory explanation is given concerning the mechanism of photoprotection of the anthocyanic filter.

Indeed, comparison between anthocyanic and green leaves of Berberis thunbergii showed that stomatal
conductance of the former is on average 68% higher than that of the latter. Also, the anthocyanic leaves
showed by 18% higher effective quantum vyield of photosystem Il photochemistry which resulted in
doubling of the apparent photochemical electron transport rate (ETR). As for both leaf types a strong
positive correlation between stomatal conductance and ETR was found and since the ETR in turn is
associated with the photosynthetic rate, it is concluded that increased stomatal conductance could be
enough to justify the higher photosynthetic efficiency of anthocyanic leaves compared to their green
counterparts.

In conclusion, the increased gas exchange rates seem to ensure adequate supply of the chloroplast layer
with CO, thus decreasing in the most direct manner the risk of photoinhibition of the photosynthetic
apparatus. Further research should focus on the elucidation of the mechanism by which anthocyanic leaves
exhibit higher gas exchange rates.
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