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PE®EPAT

Junnomnas paboma conepxut 47 ctpanun, 14 pucynkos, 1 tabnwimy, 42
UCIIOJIb30BAaHHBIX JINTEPATYPHBIX HCTOUHHUKA.

Kniouesvie  cnosa: abcum3oBas  kuciiota, Solanum  lycopersicum,
Pectobacterium versatile, caiinencunr resos, NCED3, AAO3 u CYP707al.

Obvexkm uccredosanus. AMMYHUTET pacteHmii Solanum lycopersicum wu
Nicotiana benthamiana.

Llenv pabomei: oueHUTHh BIUsHUE cHUkKEeHHOHN skcrpeccun rena NCED3 B
pacrenusx Solanum lycopersicum cv. Micro-Tom Ha WMMyHHBIH OTBET IIPH
3apakennu Pectobacterium versatile, a Taxoke BersicauTh posib reHoB NCED3, AAO3
u CYP707al pacrennii Nicotiana benthamiana Bo B3auMoAeHCTBHH C 3JIEMEHTaAMH
cuctembl cekpennu |11 Tuma Pectobacterium versatile.

Memooul uUccie0oB8aHust. uHpUIBTpaIUs pacTeHuit KJIETKaMH
OakTepuasbHbIX KyJbTyp, BbiaeneHue PHK, cunrtes x/IHK, IILP B pexume
pealbHOTO BPEMEHHU.

Ilonyuennvie pezynomamoi: Caitnencuar teHa NCED3 B pacrenmsx
S. lycopersicum  BeI3BIBa€T HW3MCHEHHUE  (PCHOTHIIA,  BBIpKAIOIICECS B
HU3KOPOCTIOCTH U YMEHBIIICHHH Pa3MePOB KPOHBI, TAK)KE PACTEHUS C CAaICHCUHTOM
ObutH OoJiee BOCIPHUUMYMBBIM K MATOTEHY, YTO BBIPAXKAJIOCh B Pa3BUTUU THUIU
cTeOIs ¥ yBAJAHUH JIUCTHEB.

belna mpowusBeneHa OILEHKA BIMSHUS CalJIEHCMHIa T€HOB MeTaboiu3Ma
abcum3oBoit kuciotel: AAO3, NCED3 u CYP707al, Ha sKcmpeccHio TeHOB
UMMyHHOTO oTBeTa pacteHuii N. benthamiana B oTBet Ha BHEIpeHHE TPEX IITAMMOB
narorena P. versatile (x. T., mytanT no cucreme cexpenuu |1 Tuna u mo a3 dexropy
ITON cucTeMbl cekperun). [Ipeamonaraemoe yBenMYeHHE KOJIMYECTBA aKTUBHOMN
dbopmbl abcrin3oBoi kucaoThl (caiineHcuar rera CYP707al) B pacteHusx Tabaka He
BJIMSUIO Ha BOCIPHUUMYMBOCTH K TATOTEHY M YYyBCTBUTEIBHOCTH K JJIEMEHTaM
cucrembl cekperu |l Tuma. Pactenus c¢ caiinencunrom rena NCED3 rtaxke
pearnpoBajM Ha 3apaKCHHUE TaKXkKe, KaKk KOHTPOJIbHEIE, HO caineHcuHT reHa AAO3
TIPUBOIHIT K CHIDKEHUIO WHTCHCUBHOCTHU WHIYKIHA peaxIum
THIEPYYBCTBUTEIHHOCTH. CTAaTUCTUYECKUI aHAIN3 MTOKa3all TIOCTOBEPHBIC OTIHYMS
B peaknuu pacreHuid N. benthamiana Ha BHenpeHHWe mNaTOreHa B TpyMIax ¢
canneHcuaroM resa CYP707al u AAOS3, B ¢BsA3M ¢ YeM MOKHO CJI€JIaTh BBIBOJI, YTO
abcun30Bas KMCIOTa Y4acTBYET B 3allyCKe PEAKIUU THIEPUYBCTBUTEIHLHOCTH B
OTBET Ha BHEJIPEHHE HEKpOoTpodHOoro maroreHa P. versatile.



ABSTRACT

The thesis contains: 47 pages, 14 figures, 1 table, 42 used literary sources.

Keywords: abscisic acid, Solanum lycopersicum, Pectobacterium versatile
gene silencing, NCED3, AAO3 and CYP707al.

Object of study: immunity of Solanum lycopersicum and Nicotiana
benthamiana plants.

Purpose of the work: to evaluate the effect of reduced expression of the
NCED3 gene in Solanum lycopersicum cv. Micro-Tom on the immune response
during infection with Pectobacterium versatile, and also to determine the role of the
NCED3, AAO3 and CYP707al genes of Nicotiana benthamiana plants in interaction
with elements of the type Il secretion system of Pectobacterium versatile.

Research methods: infiltration of plants with bacterial culture cells, RNA
isolation, cDNA synthesis, real-time PCR.

Results obtained: Silencing of the NCED3 gene in S. lycopersicum plants
causes a change in phenotype, expressed in short stature and a decrease in crown
size; also, plants with silencing were more susceptible to the pathogen, which was
expressed in the development of stem rot and leaf wilting.

An assessment was made of the effect of silencing of abscisic acid metabolism
genes: AAO3, NCED3 and CYP707al, on the expression of immune response genes
of N. benthamiana plants in response to the introduction of three strains of the
pathogen P. versatile (w.t., a mutant in the type Ill secretion system and in the
effector this secretion system). The expected increase in the amount of the active
form of abscisic acid (silencing of the CYP707al gene) in tobacco plants did not
affect susceptibility to the pathogen and sensitivity to elements of the type IlI
secretion system. Plants that suppressed the NCED3 gene also responded to infection
in the same way as control plants, but suppression of the AAO3 gene reduced the
intensity of the induction of a hypersensitive response. Statistical analysis showed
certain differences in the response of N. benthamiana plants to the introduction of
pathogens in groups with silencing of the CYP707al and AAO3 genes, and therefore
it can be concluded that abscisic acid is involved in triggering the hypersensitivity
reaction in response. to the introduction of the necrotrophic pathogen P. versatile.



PODEPAT

Hvinnomnasn npaya: 3msudae 47 craponak, 14 mamronkay, 1 tabminy, 42
BBIKAPBICTaHbIS JITApATyPHBIS KPBIHIIIBI.

Knmiouasvisi  cnoswi:  abcrpizaBas — kicnmarta,  Solanum  lycopersicum,
Pectobacterium versatile, caitnenciar, NCED3, AAO3 1 CYP707al.

Ab'exm oacnedasanns: iMmyHITIT pacimia Solanum lycopersicum i Nicotiana
benthamiana.

Mb>ma npaywel: anianinp yruiely nanikanai sxcrpacii rena NCED3 y paciinax
Solanum lycopersicum cv. Micro-Tom Ha iMyHHBI aaka3 TMpbl 3apaXkKIHHI
Pectobacterium versatile, a takcama BwicBeTiNE poito reHay NCED3, AAO3 i
CYP707al pacmin Nicotiana benthamiana Ba y3aeman3esHHI 3 3JIeMEHTaMi CICTIMBI
cakpaupii I1I ey Pectobacterium versatile.

Memaouwvl Oacnedasanmns: 1HOUIBTpALIBIA PACTIH KJIETKaMi OaKTIPBISIIbHBIX
KyJabTyp, BeutyusHHe PHK, cinta3 kIHK, I1JIP y paxbiMe paasibHara yacy.

Ampuoimanswis eviniki: Cainencinr rena NCED3 ¥ paciinax S. lycopersicum
BBIKJIIKa€ 3MEHY (DEHATHINMY, SKOE BBISYJSCIIa ¥ Hi3Kapociacil 1 MaMsHIIDHHI
namepay KpoHbI, a TakcaMa PacyIiHbl 3 CalJICHCIHraM ObLTI OOJIBI YCIPHIMATBHBIMI
Jla TlaTareHy, IMITo BBISYJIsIacs ¥ pa3Billlil THUIL CIsI0JIa 1 3aBsIIaHH1 JIICIISL.

beina mnpaBen3eHa anpHKa VIUIBIBY CaWJIEHCIHTY TeHay MeTadami3zmy
abcumsosoit kicmatel: AAO3, NCED3 1 CYP707al, na skcmpacito reHay iMmyHHara
ankasy paciin N. benthamiana ¥ agkas Ha iHdiIbTpaIbpto TppIMA IITAMaMI TaTareHa
P. versatile (x. T., myranT ma cictame cakpausi Il Teimy | ma adexrapy rarai
CICTAMBI Cakpd1bll). MepkaBaHae MaBETIYIHHE KOJIbKACIl AaKThIYHAl (OpMBbI
abcumsoBoit kicmatel (caitmencinr rema CYP707al) y pacmiHax TBHITYHIO He
VIuiblBajla Ha YCHpbIMAJIbHACLH Ja MaTareHy 1 aadyBajbHAclb Jla 3JIEMEHTay
cictambl cakpaupbli I Teimy. Pacninet 3 caitnencinram resa NCED3 poaraBaini Ha
3apakoHHE TakcaMma, sIK KaHTpOJbHBIA, ane caieHcinr rena AAO3 mpeiBoa3iy 1a
3HDKOHHS IHTIHCIVHACII 1HIYKIBII pIaKkibl TinepamdyBaibHAcCIl. CTaTHICTHIYHBI
aHaJi3 Maka3ay IOYHBIS aapo3HeHHI Yy poaakmpli pacimin N. benthamiana na
1HOIIBTpaIBII0 TaTareHaMm y Tpynax 3 caiencinram renay CYP707al i AAO3, y
CyBsI31 3 UbIM MOXHa 3paOlillb BBICHOBY, IITO a0CIbI3aBas KiciaTa ya3enbHIvae ¥
3aITyCKy paakiipli rinepaadyBajibHACIl ¥ aaka3 Ha 1HQUIBTPALBIIO HEKPaTPOPHBIM
narareHam P. versatile.



