Abstract

The maintenance of high agricultural productivity as response to an increasing global
demand for food and the exploitation of natural resources have become major challenges
in both developed and developing countries. In addition, it is a persistent issue worldwide
that a large number of plant pathogens may cause important plant diseases that are
responsible for major crop losses. Subsequently, the need to understand the molecular
mechanisms underlying fungal pathogenicity is of crucial importance. It has been
suggested that some microorganisms, including plant growth promoting rhizobacteria
(PGPR), manipulate the level of ethylene in plants by cleaving 1-aminocyclopropane-1-
carboxylic acid (ACC), an ethylene precursor, into a-ketobutyrate and ammonia using
ACC deaminase. In this thesis, it was investigated whether ACC deaminase of
Verticillium dahliae, a soil-borne fungal pathogen of many important crops, is involved
in pathogenicity of this pathogen. Overexpression of the V. dahliae gene encoding this
enzyme, labeled as ACCd, significantly increased virulence in both tomato and eggplant,
while deletion of ACCd reduced virulence. Both types of mutant produced more ethylene
than the wild type (70V-WT) strain although they significantly differed in ACC content,
with overexpressing strains exhibiting lower levels and deletion strains showing higher
levels of ACC as compared to the wild type strain. Overexpressing strains were proven
to significantly lower the ACC levels in the roots of infected plants while the amount of
ACC in the roots of plants infected with deletion mutants increased compared to the wilt
type strain. ACC holds a key position in many plant physiological processes with its main
role as direct precursor of ethylene. Recent studies have shown that ACC may act as a
potential signaling molecule independent from ethylene. To test the hypothesis that ACC
acts as a signal for controlling defense, roots of WT and Never Ripe (Nr) tomato plants
and Col-0 and etrl-1 Arabidopsis plants were treated with ACC prior to V. dahliae
inoculation. Plants pre-treated with ACC displayed less severe symptoms than untreated
controls. ACC application on the roots of Col-0 and etr1-1 plants in vitro was also found
to trigger root hair formation and induce hormone-dependent defense responses.
Collectively, our results suggest a novel role of ACC as a regulator of both plant defense

and pathogen virulence.



IHepiinyn

H dwampnon g vynAng yempyikng mopoymyikoTnToS MG amivinet oTtnV avEavOIevn
Taykoco (RTnon yo Tpoen Kot TV EKUETAAAELOT) TOV QUOIKAOV TOPMOV, OTOTEAOVV
ONUOVTIKEG TPOKANGELS TOCO OTIG OVETTVYUEVEG OGO KOl OTIC OVATTUGGOUEVES YDPEC.
EmumAéov, etvan {ftnuo moykdo g onpaciog 0tt peydlog aptfuog maboyovov umopel va
TPOKAAEGEL GOPaPEG AGOEVEIEG TV PLTOV, TOV ELHVVOVTOL Y10 CNLAVTIKES ATMAELES TOV
KOAMEPYEIDV KOl TOV TOPUYOUEVOV TPOIOVIMV. LVUVETMOS 1 KATAVONGT TOV HOPLUK®V
UNYOVICU®V TOV SETOVY TV TOO0YEVELD TOV PLTOTOOOYOVOV HIKPOOPYOVIGL®OV €lval
TOAD GNUOVTIKT], OCTE VO, AVOTTUYO0VV VEEC GTPOTIYIKES AVTIUETOTIONS TOVG. Opiopévol
UIKPOOPYOVIGHOTL £YOVV TNV IKOVOTNTO VO LEIMVOLV Ta eMimeda atBvuleviov TV ELTOV,
dwonoviag to ACC og appovio kot ketofovtupikd o&d péom tov evibpov ACC
amopwvéon. To évlvpo ACC oamopwvaon omotedel évav amd TOLG KLPLOTEPOLG
pnyoviopovg mov dabétovv apketd prlofaxtnplo Tov TPodyovv TV ovATTLEN TOV
vtV koboOg pe ™ pelowon tov mapayopevov atBvAeviov Ta euTa oynuotilovv
TAOVG10TEPO PILIKO cVOTNUO KO UTopovv va aviameEéA0ovy oe évav peydlo apBud
afrotikadv kot frotikdv Katamovicemv. H ACC amapvaon €xetl pelen et evpémg oToug
OEEALOVS  KPOOPYOVIGHOVS, OCTOCO 0 POAOG NG OTA GUTOTOHOYOVO TOPAUEVEL
dyvootog. v mopodoa S10aKToptkn dtatpiPn pneketinie o porog tov yovidiov ACC
arouuvdon (ACCd) otnv maboyévela kot Topaywyn aibvieviov tov poknto Verticillium
dahliae, evog onpaviikod &dapoyevods maboydvov Tov TPOKAAEL PEYOAES OTMMAELES
TOPOY®YNG 6€ TOALEG KoAMEPYELeg TayKoopime. H vrepékppaon tov yovidiov ACCd oto
poknta V. dahliae 0dnynoe oe avénon g coPfapdtntoc e acévelag oe uTE TopndTag
Kol peMtChvag EVA M AmEVEPYOTOINGT TOV YOVIOIOV 00N YNGE GE CMNUAVTIKY Helmon NG
acBévelng. Kot o1 900 TOUTOL HETACYNUATIGUEVOV GTEAEXDV TOPNYAYAV TEPIGGOTEPO
atfvAévio and 1o dyplo otérexog (70V-WT) maporo mov S1€@epay GNUAVTIKG MG TPOG TOL
enineda ACC, e ta otedéym vepékppoong va tapovstalovy youniotepa eninedo ACC
Kol To amevepyomompéva oteAéyn vyniotepa eninedo ACC oe oOykpion pe to dyplo
otéleyoc. EmmAéov ta otehéyn vrepékppaong tov yovidiov ACCd peiwoav onpoviikd
ta eninedo ACC otig pileg TV polvopuévav eutedv v 1 tocdtnto Tov ACC otig pileg
TOV QLTOV TOL LOAVVONKOY e Ta 6TEAEYN T Oomoia giye daypapel To yovidio, ftav
TEPLOCOTEPT GE OYECN UE TOL LT OV giyov poAvvOel pe to dypro otédeyoc. To ACC
glvan £va LOP1Lo KKAEWD» GTN PLGIOAOYIN TOV PLTOV ATOTEADVTOG TNV TPOSPOUN OV

BlocuvBeong tov aBvulreviov. [pdopateg pehéteg £xovv dei&et 6T o ACC pmopei va dpa



®¢ TOAVO POPLo-oNUaToddTNG aveEdptnta and to avAévio, puBuilovtag v avarTuén
tov eutov. [a va diepevvnbel n vobeon 611t o ACC dpa ¢ HOpLo onuatoddTNg
EVEPYOTOLMVTOG TOVG OUVVTIKOVG UNYOVIGLOVS TV QUTMV, PILEC QLT®V TOUATS oypiov
tomov (WT) wouw Never Ripe (Nr) xou ¢utov Arabidopsis Col-0 ko etrl-1
petayepiomkov pe ACC mpwv amd poéAvvon pe to poknto V. dahliae xor m mpo
petayeipion tovg pe ACC, odfynce o€ ONUOVTIKY HEIMOTN TOV GUUTTOUATOV TNG
acOévelac. H epappoyn ACC otig pileg towv gutdv Col-0 kot etrl-1, in vitro, Bpébnke
emiong OtL Tpokarel aHENGM TOL UNKOVE TOV PILIKAOV TPLYIOIMV KOl ETOYMYT] UNYOVICULOV
dpovvog HEc® LTEPEKPPOOTG YOVIOIWV OEIKTMV. ZVAAOYIKA, TO ATOTEAECLATO OVTNG TNG
STp1Png, vodetkviovy éva duvntikd poro tov ACC, avedptnto tov atbvAeviov, ®g
puOet 1060 TG TaBoYEVELag Tov poknta V. dahliae 660 kat g Emay@yNg UNYaVICUOV

GpVVaG TOV QUTOV.



