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PE®EPAT

Jumnomuas pa6ora 51 c., 18 puc., 2 Tabm., 24 ucroyHmKa.

Karouesbie ciaoBa: Nicotiana benthamiana, Solanum okadae, »stunes,
UMMYHHBIH OTBET, CaliJICHCHHT TeHOB, Pectobacterium versatile, TRV-sekrop.

O6bvext mucciaenosanus: Nicotiana benthamiana u Solanum okadae,
UHUIMPOBaHHBIE TaToreHoM Pectobacterium versatile.

Henb: U3y4nuTh posb TPAHCKPUIIIMOHHOTO (DaKTOpa 3TUIICHOBOW CUTHAIIA3AI[UU
B peryjsilud WMMYHHOTO OTBETa pacTeHud cemencrBa IlacieHoBble mnpu
B3aMMOJIeHicTBHH ¢ TaToreHoM Pectobacterium versatile.

Matepuanbl u meToabl: pactenus Nicotiana benthamiana u Solanum okadae;
BEKTOp Ha OCHOBE BHpyca TRV it mHAYKIMU caiiyieHcuHTa TeHa AP2, cycnieH3un
Oaktepuii P. versatile JN42 (muxoro tmma), P.versatile VKE (DspE-myrant) n
P. versatile TA5 (hrpL-myranTt); xonmdectBenHas I[ILIP; craTucTHyeckuii aHajam3
pE3yJIbTATOB.

B xone paboThl OBUIO YCTAHOBJIEHO, 4YTO >KACMOHATHBIM W ATUJICHOBBIN
CUTHAJILHBIC IyTH TMOAABISIOTCS B JUCThAX S. tUDErosum mpu BHEIpEHHM MaTOreHA
P. versatile. AxTuBupyercs CaJMIWIATHBIA CHTHAIBHBIA TYTh W TEHETHUYECKUE
OTBETHI, CBA3aHHBIE C META0O0JIM3MOM a0CHUM30BOM KHUCIOTHL. TpaHCKPUIIMOHHBIN
dakxtop AP2 B S. okadae u N. benthamiana y4actByer B CHM>KEHUM MHTEHCHMBHOCTH
pEeaklUu TUMEPUYYBCTBUTEIBHOCTH NPHU 3apaKEHUU HEKPOTPO(PHBIM MaTOTEHOM.
Caiinerncunr AP2 BIusieT Ha DKCIPECCHIO 3alIUTHBIX T€HOB, MEHSISI YyBCTBHUTEIHLHOCTD
pacTeHMid K  3apakeHuto marorenom P.versatile. IlomydeHHbIC JTaHHBIC
noATBEpXKaalT, uTto AP2 yyacTByeT B aKTHMBallMM 3allUTHBIX MEXaHHU3MOB,
HEOOXOAUMBIX ISl 3(D(PEKTUBHOIO MNPOTUBOCTOSHUS HMH(PEKLUUSIM, U OTKPBHIBAIOT
NEPCHEKTUBbl Il YIYYIIEHUS YCTOMYMBOCTH PACTEHHM K TMaTOr€HaM uepes
MaHUMYJISIUI0 TOPMOHATBHBIMU CUTHAIBHBIMU MY TSMHU.

Pe3ynbTaThl 1 METOIbI TAHHON AUINIOMHOM pabOoThI SBJISIOTCS TOCTOBEPHBIMH.



POD®EPAT

Hpimomuas padota 51 c., 18 man., 2 Ta6:., 24 KpbIHILEIL.

Kmouaseia caoBel: Nicotiana benthamiana, Solanum okadae, »teien,
IMYHHBI a/IKa3, cailieHCiHT TeHay, Pectobacterium versatile, TRV-Bekrap.

Ad'exTt nacaexasanns: Nicotiana benthamiana i Solanum okadae, indikaBaHb
narareHam Pectobacterium versatile.

Mbdta pgacieaBaHHSI. BBIBYYBIIb POJIIO  TPAHCKPHBINIbIMHArTA (akrapy
ATHUICHABAl CIrHANI3albll ¥ pOrylsalbll IMyHHara ajaka3y paciiH CcsSMelcTBa
naclieHaBBIX MPHI Y3aeMaa3esiHHI 3 maTareHam Pectobacterium versatile.

Mamapeisiibl i Metaabl: paciiasl Nicotiana benthamiana i Solanum okadae;
BekTap Ha acHoBe Bipyca TRV mis inaykupii caitneHcinry rena AP2, 3aBici GakTapbIii
P. versatile JN42 (m3ikara teimy), P. versatile VKE (DspE-myranT) i P. versatile TAS
(hrpL-myranT); kombkacHas [TL[P; cTaThICTBIYHBI aHATI3 BBIHIKAY.

Y xomze paboThl OBUIO YCTaHOYJIEHA, INTO JKACMAHATHBI 1 ATHUICHABHI
CITHAJIBHBIA IIIAXI Oymianna ¥y omcmi S. tuberosum mpel YkapaHeHHI IaTarcHa
P. versatile. AxThiByemnna camilbUIaTHBI CITHAJBHBI NUISIX 1 TCHETHIYHBISA aJKa3bl,
3BsI3aHBISA 3 MeTabanizmMam alcibi3aBas KicnaTel. TpaHCKpBIMIBIMHBIX (hakTap AP2 ¥
S.okadae i N.benthamiana yn3enpHivae ¥ 3HDKOHHI IHTOHCIYHACIH pAAKIBI
rinep4YyBCTBITENHLHOCTI MPHI 3apakdIHHI HEKPOTpo(dHBIM natareHam. CaiineHcinr AP2
VIUIbIBa€ Ha OJKCIPACII0 axXOYHBIX TEHay, 3MSHSAIOYbl aJuyBajbHACLb paciiH Ja
3apakoHHs natareHaMm P. versatile. ATpeIMaHbIs Jai3€HbBIS MAIBAPIKAIOLb, ITO AP2
ya3eibHIYae Yy aKThIBallbll aXOYHBIX MEXaHi3May, HeaOXOIHbIX ISl A(EeKThIyHara
CYNpanbCTastHHS 1HQEKUBISIM, 1 aJKpbIBAIOIb MEPCHEeKTHIBBI I TMAaJSIIIdHHS
YcToimiBaciii paciiiH Ja natareHay mpa3 MaHImyJsIIbII0 rapMaHaIbHbIMI CITHAIBHBIMI
nusIxami.

Briniki 1 MeTabl 1aa3eHal AbIMIOMHAN paOOThI 3’ TYJISIONIA JaKIaHbIMI.



ABSTRACT

Diploma project 51 p., 18 figures, 2 tables, 24 sources.

Keywords: Nicotiana benthamiana, Solanum okadae, ethylene, immune
response, gene silencing, Pectobacterium versatile, TRV vector.

Object of the research: Nicotiana benthamiana and Solanum okadae infected
with the pathogen Pectobacterium versatile.

The aim of the research: to study the role of ethylene signaling transcription
factor in the regulation of the immune response of plants of the Solanaceae family in
interaction with the pathogen Pectobacterium versatile.

Materials and methods: Nicotiana benthamiana and Solanum okadae plants;
TRV-based vector for induction of AP2 gene silencing, bacterial suspensions of
P. versatile JN42 (wild type), P. versatile VKE (DspE-mutant) and P. versatile TA5
(hrpL-mutant); quantitative PCR; statistical analysis of the results.

We have found that jasmonate and ethylene signaling pathways are inhibited in
S. tuberosum leaves upon introduction of the pathogen P. versatile. The salicylate
signaling pathway and genetic responses related to abscisic acid metabolism are
activated. The transcription factor AP2 in S. okadae and N. benthamiana is involved in
reducing the intensity of the hypersensitivity response upon infection with a
necrotrophic pathogen. Silencing of AP2 affects the expression of defense genes,
altering the sensitivity of plants to infection by the pathogen P. versatile. These findings
confirm that AP2 is involved in the activation of defense mechanisms required for
effective resistance to infections and open prospects for improving plant resistance to
pathogens through the manipulation of hormonal signaling pathways.

The results and methods of this thesis are accurate.



