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Me v oloxApwan e petamtvylaxns nov datpifng oiclavouar Ty aveykn vo avopepla

Kal Vo EDYOPLOTHOM OAOVS OGOVS GOVELOLOY aTYV EKTOVIGN THG.

To TEIIAK vy tovg véovg opilovies yvaons mov avoiyel uéow tov Ilpoypduuatog
Metomroyiaxod emmédov, mpooeyyilovias OETITTHUOVIKG TO OVTIKELUEVO THG | EmOVIKNG
Biotgyvoloyiag, mapéyovias vyning molotntag adyypovy KoTaption 1060 o€ Gewpntiko 0co

KOl 0€ EPYOTTNPLOKO/ TEYVIKO ENITEDO.

Evyopirorw Oepud tov emplénawv Kabnyntn pov Ko laxwpo Iavtelion, yio v umiotoodvy
mov pov édeide €€ apyng, oavabéroviog pov 1o ovykexpiuévo Oéua, TV ETMOTHUOVIKY TOD
KaBoonynon, g vmwooeilels kor Tic aVUPOVAES, TV ToAbTIUn Ponbeto Tov omo apyng UEXP!

TEAOVG KO 101GUTEPOL TOVG TEAEVTALOVS UNVES THS TVPETWOOVS TPOOTTAIELNS LLOD.

Erniong evyopioram Oepuc t Ap. Mapio. Aquntpa Toolaxioov, yio. thy moldtiun otipiln mwov
HOVD TOpEIYe, TNV ETGTHUOVIKY THS KOOOONYNoN Kol TIG EDOTOYES ETLONUOAVOEIS KOTG THV

oreloywyn Tov TEPAUOTOS OALG Kot Ko OAN T 010pKEL0. THS POTTHANG LLOD.

Oclw 10100Tepa va. evyopiotiow tov Koountwpo kor KaOnyntn Ko Avopéa Kotorwtn yia tig
YWWOEIS TOV OTEKTNOO, o1y XTationikl, oto ualnud tov «lleipouotikos Xyedioouos koi
Biootatiotikny  yio. thv opln, emotnuovikny avaivon kai oCl0A0YNon TWV 0EOOUEVWV TWV

TEIPOUBTOV THG UEAETHG.

Ocpuéc evyopiotics opeiiw arov Kabnynty Ko Baoiln @wtomovio yia v yvaeon mov pov
TPoTEpepe aTIS apyés Tic Bloteyvoloyias kot v kotavonon tg e tpomo e0ANTTO 10104TEPO.

ETECHYNUOTIKO.

Emiznléov, Qo nBelo va exppaow g evyapiaties pov otov Kabnynty Ko Mevélao Xtavpivion
omov uéoa amod to uadnuo tov «Mopioxn kor Epapuoouévy Oixoloyioy éuobo. kou yvaopioa
my olio ™S oWaTHS OloYEIpIoNS Kol OlaTHPHONG EVOS 100PPOTHUEVOD KOl DYIOVG
repifailovrog.

Télog, Ochm vo. ekppdow THY EDYVOUOTOVH HOD GTHY OIKOYEVELG UOD, VIO, TV OUEPLOTH TTHPIEN

Kal GOUTOPCOTATT TOVS Ko 0N TH O16pKELO. TV GTOVIDV LOD.



HHEPIAHYH

O woxntog Verticillium dahliae givon éva €dapoyevég maBoydvo mov mTpokalel adpoLK®ON
o peyaho aplBud eutikev €wav. To gbpog tv Eeviotdv tov Eemepvaet ta 200 &ion
TOYKOOUIMG KOl GE 0VTO GLYKOTAAEYOVTOL KOAAEPYELEG LYNAOD OIKOVOUKOD EVOLAPEPOVTOG
OTm¢ Topdra, mmeptld, aykwapa, pertlava, ead, epaovia, nAiaviog, Bapfdxt kot ELAmon
moAvet eutd. Ta puTd Tov TposPdAlovtat and To TaboyYOVO TAPOVSIALOVY YAPUKTPLOTIKA
CUUTTOUATO TOV TEPIAAUPEVOLY HOPAVOELS, YAWPADOELS GTO GUAAN, LETOYPOUATICUO TOV
EVAMUATOG, TPOIUN YHPOVOT, LEIOUEVT] omddoon Tapaywyns kal vékpwor. To maboydvo
oynuotiler €EeldIKeVIEVES KOTOOKEVES, TO WMKPOGKANPM®OTIO, 7OV TOV EMITPETOVV VO
emPlodvel 6to £3000C Yoo peyddla xpovikd dtuotTiuoto amovoio gvmabodg Eeviot. Ot
OTPATNYIKES Y10 TNV OVTILETOTION ToL Pacilovtal Kuplwg o€ TPOANTTIKE PETPAL Kot Ogv
VILAPYOLV OTOTELEGLOUTIKA PLTOTPOGTOTEVTIKA GKEVAGLOTA Y10 TNV OVTIILETMOTIGT TOV UETA
TNV TPOGPOAT KOl TNV EYKOTAGTACT) TOV GTOVG OYYELNKOVE 10TOVG TOV QLTOV. )G K TOVTOV
N €&evpeon eVOALOKTIKOV LeBOS®V Y10 TNV OVTILETOTION TOL £)EL Woitepn onpacio. Méoa
o€ 0VTO TO TANIGL0, 1] HEAETT) TV CUVVTIKOV UNYOVICUOV TOV QLTAOV KOl 1] KATAVONGT) TOVG,
pmopel voo TpocseEPEL TOAVTILEG TANPOPOPIES Yo TNV a&lOToiNoT TOLS Yol TNV aVATTLEN
HEBOO®V AVTIETOTIONG TOV PUTOTAHOYOVEOV TOL VOl EIVOL TO PIMKES TPOG TO TTEPPAAAOV
KoL Tov avOpwmo. To caiikvAiko o&L (SA), 1o 1acpovikd o&b (JA) ko to aBvAévio (ET) eivon
TPELG ONUOVTIKEG PUTOOPUOVES TTOV SLOdPApATICOVY KEVIPIKO POAO OTNV GULVA TOV PULTMOV
YL TV OVTILETOMTION TTafoyovev pikpoopyovioudv. TIpdceates epyacieg £dei&av OTL TO
ACC (1-aminocyclopropane-1-carboxylic acid), mov oamoterel v TpoOdpouUn EVOGT TOL
atBvleviov ota QUTA, omotelel Eva LOPLO TOV EUMAEKETOL GTOVG OUVVTIKOVG UNYOVICHOVE
TOV QUTOV EVAVTIO 6T0 pPoKNTa V. dahliae. Ztmv mapovoa dtatpiPn peretnOnke o poAog Tov
ACC otV apova eutev Arabidopsis thaliana orypiov TOTOL Kot HETOAAXYLLEV®V YOVOTOTWV
evavtiov tov V. dahliae, pe oxomd tn depedhivnon g EUTAOKNG TOV GTOVS OLVTIKOVG
UNYOVIGUOUE IOV EAEYYOVTOL HEGH TMV CNUOTOOOTIKMY HOVOTATIOV TMV OPHOVAV TOV
atBvreviov (ET), tov coikvikod o&éog (SA), tov waopovikov o&éoc (JA) kot tov
aunoiotkov o&éog (ABA). Ta amoteléopata g epyociog €dsi&av 611 10 ACC, oTIg
GLYKEVIPAOCELS TTOV YPNOLUOTOMONKE, OV ennpéace TV avantuén Tov PWOKNTO in Vitro

001660 mopatnpnOnke peiwon g mpwtoyevols pilag Kot adénon tng TuKvOTNTIS TV

Vi



TP iV 6TV LYNAOTEPT CLYKEVTPMOT|. AKoA0VO®S, 1| TpopeTayeipion putdv Arabidopsis
aypiov tomov pe ACC (ovykévipoon 500 uM) kot n petémerta emPOALVOTN TOVG UE TO
HOKNTO, 00NYNOE GE CNUAVTIKY UEIMON TOV COUTTOUATOV TNG AoOEVEING. XTN GLVEXEWN
TpaypatoromOnkay nepdpata taboyévelog oe eutd Arabidopsis aypiov Tomov (Col-0) ko
o€ UETOANOYUEVEG OEWPEC QLTOV Y. TO OPUOVIKG povomdtio oatBvieviov (etrl-1),
coMkvAkoV o&éog (npri-1), wcpovikov oféog (jarl-1) koar aumciowov o&éog (abis). H
epapuoy”] tov ACC (ovykévipoon 500 pM) oonynoe oe pelwpévn cofoapdtnta g
acBéverog ota eutd Col-0, npri-1 ko abil-1 ce oyéon pe To GUTA PAPTLPES OAAL OYL oTOL
outa etrl-1 ko jarl-1, vmodewvoovtag v gumiokn tov ACC pécom TV OpUOVIKOV
LOVOTATIOV TOV aBLAEVIOV Kol TOV 1o ovViKoD 0EE0G. Ta TEPAUOTO TOGOTIKOTOINONG TOL
TafoyOVoV GTOVG Ay YELNKOVS 10TOVG TOV QLTOV £Je1EaV 0Tl TO0 TaBoYOVO NTAV CNUAVTIKA
MyotepO 08 GAOVG TOLG YOVOTOTTOVG oV elyav mpopetayewpiotel pe ACC (jarl-1, npri-1,
abi5) ex10¢ amd 10 etrl-1 oe oyéon He TA GLTA TOL UAPTLPA. ZE U0, TPOOTAOED VO
dtepevvnOel 0 PNYOVIGUOC TTOL OVOTTUCCETOL OTA PLTO Kot Teplopilel 1o maboydvo,
TpaypotomTomOnkay meEpapuaTo yovidlokne Ekepaocng o€ eutd Col-0 oe yovidiw mov
amOTEAOVV OEIKTEG EMOYMYNG QUVVTIKOV UNYAVICU®OV HECH TOV LOVOTATUDV AVTIANYNG TOV
alBLVAEVIOV, TOV GOAKVALKOD, TOL LUGHOVIKOD Kol TOV OUTGIGIKOL 0EE0C. AT T TEpapaTaL
avtd dwmotddnke o6t n epapuoyn tov ACC odnynce oty vIepEKEPAcT YOVIdiwV TTov
VITOOEIKVOOLV OTL 1 QUVVTIKY OVTIOPAoT] TOV QUTOV KAT TOV Tafoydvov eAEyyeTol LECW
TEPLGGOTEP®V TOV £VOC GNUATOOOTIKAOV HOVOTATIOV TMV OPUOVAOYV. MEALOVTIKES HEAETES
TPETEL VO, EMKEVTPMOOVV 0TI TEPALTEP® JEPEHVIOT TOV UNYAVIGUADV TOL EVEPYOTOLOVVTOL
a6 to ACC mov 0o cupufdAovy 6NV KaADTEPT KOTAVONGT] TOV POAOL TOL GTNV GUVLVE TV

QLTOV.

AgEearg khewdwa: Arabidopsis thaliana, Verticillium dahliae, edagoyevig poxnrag, ACC
(1-aminocyclopropane-1-carboxylic acid), oifvAévio, colkvikd o0&V, tacpovikd 0&D,

QUTTGIGIKO 0EV
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ABSTRACT

Verticillium dahliae is a soil-borne pathogen that causes vascular wilt in a wide range of plant
species. Its host range exceeds 200 species worldwide, including economically important
crops such as tomato, pepper, artichoke, eggplant, olive, strawberry, sunflower, cotton, and
woody perennial plants. Plants affected by the pathogen exhibit characteristic symptoms,
including wilting, leaf chlorosis, discoloration of the wood, premature aging, reduced yield,
and necrosis. The pathogen forms specialized structures called microsclerotia, which allow
it to survive in the soil for extended periods without a susceptible host. The management of
Verticillium dahliae primarily relies on preventive strategies due to the lack of effective
pesticides for controlling the pathogen once the plants are infected and the pathogen is
established in the plant's vascular tissues. As a result, there is a pressing need to identify
alternative methods for effectively managing this pathogen. Within this framework, the study
of plant defense mechanisms and their understanding can provide valuable insights for
harnessing them in the development of environmentally and human-friendly methods to
combat plant pathogens. Salicylic acid (SA), jasmonic acid (JA), and ethylene (ET) are three
important plant hormones that play a central role in plant defense against pathogenic
microorganisms. Recent research has shown that ACC (1-aminocyclopropane-1-carboxylic
acid), which is a precursor of ethylene in plants, is involved in the defense mechanisms of
plants against V. dahliae. In this dissertation, the role of ACC in the defense of Arabidopsis
thaliana wild-type and mutant genotypes against V. dahliae was investigated to explore its
involvement in the defense mechanisms controlled by the signaling pathways of ethylene
(ET), salicylic acid (SA), jasmonic acid (JA), and abscisic acid (ABA) hormones. The results
of this study showed that ACC, at the concentrations used, did not affect the in vitro growth
of the fungus. However, a reduction in primary root growth and an increase in trichome
density were observed at higher concentrations. Subsequently, pre-treatment of Arabidopsis
wild-type plants with ACC (500 uM) followed by inoculation with the fungus resulted in a
significant reduction in disease symptoms. Following the initial experiment, pathogenicity
experiments were conducted on Arabidopsis thaliana wild-type plants (Col-0) and mutant
lines deficient in the hormonal pathways of ethylene (efrl-I), salicylic acid (npri-I),

jasmonic acid (jarI-1), and abscisic acid (abi5). The application of ACC (at a concentration

viii



of 500 pM) resulted in a reduced disease severity in Col-0, npri-1, and abil-1 plants
compared to control plants, while no such effect was observed in etr/-1 and jari-1 plants,
indicating the involvement of ACC through the ethylene and jasmonic acid hormonal
pathways. Quantification experiments of the pathogen within the vascular tissues of plants
demonstrated a significant reduction in pathogen levels in all ACC-pretreated genotypes
(jarl-1,nprl-1, abi5) except etrl-1, in comparison to control plants. To gain insights into the
underlying mechanism that confers plant resistance and limits pathogen proliferation, gene
expression profiling was performed in Col-0 plants using marker genes associated with the
activation of defense mechanisms mediated by ethylene, salicylic acid, jasmonic acid, and
abscisic acid pathways. The results of these experiments revealed that ACC application
induced the upregulation of specific genes, indicating that the plant defense response against
the pathogen is regulated through multiple hormone signaling pathways. Further
investigations should be undertaken to elucidate the precise mechanisms triggered by ACC,

which would contribute to a comprehensive understanding of its role in plant defense.

Keywords: Arabidopsis thaliana, Verticillium dahliae, soil-born fungus, ACC
(1-aminocyclopropane-1-carboxylic acid), ethylene, salicylic acid, jasmonic acid, abscisic

acid.
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