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PE®EPAT

Jlunnomuast padora 42 c., 13 puc., 3 Tabmn., 45 HCTOYHUKOB.

Pectobacterium carotovorum, cucrema cexperuu 11 tuna, apdexrop, DSpE,
BUPYC-UHIYIIUPOBAaHHBIA CalJICHCHHT TeHOB, SOlanaceae, MMMyHUTET pPacTCHHIA,
NDR1.

OOBekThl WCcHemnoBaHMs: pacTeHus cemeiictBa Solanaceae (Solanum
bulbocastanum, Nicotiana benthamiana) u KOMIIOHEHTBI UX CUTHAJIBHBIX ITYTCH,
mraMMbl OakTepuit Pectobacterium carotovorum.

[enp nccneqoBaHus: U3yUYNUTh MOJIEKYJISIPHBIE MEXaHU3MbI B3aUMOECHCTBUS
pacteHnii cemeiicTBa Solanaceae ¢ marorenom Pectobacterium carotovorum.

MeTob1 UCClieIOBaHNS: MUKPOOUOIOTHYECKUE, CIIEKTPOPOTOMETPUUIECKHE,
reHeruueckue  (TpaHchopmanus) U MOJICKYJISIPHO-TEHETUYECKHUE  METOJIbI
(Beinenenue PHK, oOpatHas TpaHCkpunuus, NOJMMEpa3Has LIEMHAs peakius B
peaTbHOM BPEMEHH, BUPYC-UHIYIIMPOBAHHBIN CAWJICHCUHT TEHOB), & TAK)KE METO/IbI
OMOUH(OPMATUKH.

Pe3ynbpTaThl paboTHI:

1. Yposensb 3kcnpeccuu renoB HSR203j, EAS, GST1, HIN1, SABP u LOX
pactrenunii N. benthamiana smauuTenbHO Bo3pacTaet nmpu KoHTakTe ¢ P. carotovorum
U JUISl TPEX TOCIIEHUX I'€HOB 3TOT 3P eKT 3aBUcHT OT 3 dekTopHoro o6enka DSpE
NaTOreHa.

2. B pacrenusax N. benthamiana skcnpeccus reroB RLK2 u RLK5, FLS2,
COIl u QPT B otBeT Ha BHeApeHHe P. carotovorum cHuXkaeTcs, MPUYEM IITaMM
JUKOTO THUIA BBI3bIBAET OO0JI€€ 3HAYMTENIBHYIO CYIPECCHI0 3THX TE€HOB 10
cpaBHEeHHIO ¢ ASPE-myTtanToM. CHrbkenue ke 3kcnpeccun reHa RLKS B mucThsx
pactenunii S. bulbocastanum ue 3aBucut ot 3¢ dexropa DSpE.

3.V pacrenuii N. benthamiana BeisiBiieH CXOHBIN XapaKTep IKCIPECCUN
r€HOB HMMMYHHUTETa 0pPU JIOKAIBHOM W CHCTEMHOM OTBETE, OJHAKO [
OOJBIIMHCTBA TEHOB MPU CUCTEMHOM OTBETE HWHTCHCUBHOCTh WHIYKIIMH WA
penpeccuu OblIa HUXKE.

4. YV oboux BUAOB pacTeHmii cemerictBa Solanaceae, N. benthamiana wu
S. bulbocastanum, 3admkcupoBaH CXOHBIN XapaKTep IKCIPECCUH JBYX CBSI3aHHBIX
C UMMYHUTETOM PR—TeHOB Ipu JI0KanbHOW peakIuu Ha 3apakenue P. carotovorum.

5. Pacrenus aukoro Buma S. bulbocastanum pearupyror Ha kKOHTaKT C
Pectobacterium carotovorum anamornydo pacterusMm Solanum  tuberosum,
NPUTOJHBI /11 WHAKTUBAIIMA TEHOB C TIOMOIIBIO BHPYC-WUHIYIIUPOBAHHOTO
CallJIeHCUHIa M TO03TOMY MOTYT OBbITh MCHOJB30BAHBI B Kay€CTBE MOJEIBHOTO
Oo0OBEKTa I HUCCJEAOBAHMS B3aMMOJICHCTBUSI MEKTOOAKTEPUM C pacTEHUSAMH
Kaprodens.

6. MewmOpannbiii 6eok NDR1 sBiIsIeTCSI KOMIIOHEHTOM CHUTHAJIbHOMN
CHCTEMBI PaCTEHHIA, OTBETCTBEHHOM 3a AeTekmuto Pectobacterium carotovorum.



PO®EPAT

JpimmomHuas padota 42 craponki, 13 mamonkay, 3 Tabumiibl, 45 KPBIHILL.

Pectobacterium carotovorum, cictama cakpaipli 111 Ty, a¢dexrap, DSpE,
Bipyc-iHIyKaBaHbl caiiJieHCIiHT reHay, Solanaceae, imynitaT paciin, NDR1.

AG’exkThl nmacienBaHHS. paciiHbl csameiictBa  Solanaceae  (Solanum
bulbocastanum, Nicotiana benthamiana) i kamMmnmaHeHTBI iX CITHAJIBHBIX HUIIXOY,
mraMbl OakTIpHIN Pectobacterium carotovorum.

MbTa nacneaBaHHS: yCTalsBallb MaJCKyJIIPHBIA MEXaHI3Mbl y3aeMaaHOCIH
pacitiH csmericTBa Solanaceae 3 mararenam Pectobacterium carotovorum.

MeTtanpl  macneiBaHHS: — MIKpaOislariuHblsi, CHEKTpadoTaMEeTPhIUHBI,
TCHETBIYHBIS (TpaHchapmanblst) i MaIeKyIsipHA-TEHETHIYHBIS METaIbI (BBII3SUICHHE
PHK, 3BapoTHasi TpaHCKpBINLbIA, MajliMEpa3Hasl JIAHIYXKKOBas plIaKlbll ¥
pPalbHBIM Yace, BIpyC-iHAYKaBaHbl CAMJICHCIHI TeHay), a Takcama METabl
Ois1iH(apMaThIKI.

BriHiki npatibl:

1. VY3poenb 3kcnpaccii renay HSR203j, EAS, GST1, HIN1, SABP i LOX
paciin N. benthamiana 3nauyna ¥3pacrae mpel kaHTakme 3 P. carotovorum i ¥
BBINIAJKY alOILIHIX TPOX reHay raThl 3(hEKT 3anexbilp aj 3dexrapa DSPE nartareHa.

2. Y pacninax N. benthamiana skcnpacis reray RLK2 i RLKS5, FLS2, COI
1 QPT ¥ anka3 Ha nmpanikHeHHE P. carotovorum 3Hikaera, MpeIYbIM IIITaM J3iKara
TBIITy BBIKJIIKae OOJIBIN 3HAYHYIO CYNPACCII0 TITHIX T'eHay y mapayHanHi 3 dSpE-
MyTaHTaM. 3HDKIHHE K dKcnpacii rera RLKS ¥ micri pacnin S. bulbocastanum ne
3asIexkbIb a1 dpexrapa DSpE.

3.V pacminr N. benthamiana BeisyieHbl MagoOHBI XapakTap SKCIpICii
reHay IMyHITATY Ipbl JIAKAJIbHBIM 1 CICTAOMHBIM aJIKa3€, aJTHaK Il OOJIbIIACIII TeHAY
IPbI CICTAMHBIM a/IKa3€ IHT3HCIYHACUb 1HIYKIbI 400 panpacii OblIa HIXKIM.

4, YV aboaByx Bimay pacimiH csameiictBa Solanaceae, N. benthamiana i
S. bulbocastanum, 3adikcaBanbl magOoOHBI XapakTap 3KCHPACii IBYX 3BS3aHBIX 3
iMyHITATaM PR-renay npsel nakaibHail prakubli Ha 3apaxiHHe P. carotovorum.

5. Pacminel m3ikara Bimy S. bulbocastanum poaaryromns Ha KaHTakT 3
Pectobacterium carotovorum anamariusa paciimam  Solanum  tuberosum,
3’ SIYJISOIIA IPBIIATHBIMI 1 1HAKTHIBAIIBI T€HAY 3 JanaMorai Bipyc-iHayKaBaHara
CaliJIeHCHUHTa 1 TaMy MOTYIlb BBIKapbICTOYBAIIIA ¥ SKACIl MajdibHara ab'ekra s
JacienaBaHHs y3aeMa3esiHHS MeKTa0aKTIPhIA 3 paciaiHaMi OyIbObI.

6. Mem6Opannsl Osmok NDR1 3'synsgeniia kaMmaHeHTaMm CirHajibHal
CICTIMBI paciliH, ajgKa3Hai 3a J3TIKIBI0 Pectobacterium carotovorum.



ABSTRACT

Diploma project 42 p., 13 fig., 3 tables, 45 sources

Pectobacterium carotovorum, type Il secretion system, effector, DspE, virus-
induced gene silencing, Solanaceae, plant immunity, NDR1.

Research objects: plants of Solanaceae family (Solanum bulbocastanum,
Nicotiana benthamiana), their components of the signal chains and Pectobacterium
carotovorum strains.

Purpose of research: to study the molecular mechanisms of interaction
between plants of Solanaceae family with Pectobacterium carotovorum pathogen.

Research  methods:  microbiological,  spectrophotometric,  genetic
(transformation) and molecular-genetic techniques (RNA extraction, quantitative
real-time polymerase chain reaction, virus-induced gene silencing) as well as
bioinformatics methods.

Following results were obtained:

1. The expression level of N. benthamiana HSR203j, EAS, GST1, HIN1,
SABP and LOX genes increases significantly in response to P. carotovorum invasion
and for the last three genes, this effect depends on the pathogen effector protein
DspE.

2. In N. benthamiana plants, the expression of the RLK2 and RLK5, FLS2,
COl and QPT genes is reduced in response to the introduction of P. carotovorum.
The wild type P. carotovorum strain causes more significant gene suppression. Loss
of the RLK5 gene expression is independent of DspE effector in S. bulbocastanum
plants.

3. N. benthamiana immunity genes showed a similar pattern of local and
systemic expression, however, the intensity of induction or repression was lower for
most genes in the systemic response.

4, In both plant species, N. benthamiana and S. bulbocastanum, a similar
pattern of expression of two immunity-related PR—genes was detected in a local
reaction to P. carotovorum infection.

5. Wild species S. bulbocastanum plants react to Pectobacterium
carotovorum invasion in a similar way with Solanum tuberosum plants; it is
susceptible to virus-induced gene silencing and therefore can be used as a model
object for studying the interaction between Pectobacterium and potato plants.

6.  The membrane protein NDR1 is a component of plant signaling system
that is responsible for Pectobacterium carotovorum detection.



