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PEDEPAT

Jumiomuas padora: 43 c., 12 puc., 19 HCTOYHUKOB TUTEPATYPHI.

KimtoueBsie cnoBa: pactenus kaprodens (Solanum tuberosum), Phytophthora
infestans, RT-I1LIP, uMMyHUTET pacTeHmii, IKcripeccus PR-T€HOB.

OObekThl  uccnenoBaHus: pactenus kaprodens (Solanum  tuberosum),
3apaxxeHuwle Phytophthora infestans.

[lenp mccienoBaHUs: OLEHKA HKCIPECCUU HEKOTOPBIX PR-TeHOB KapToderns
IpU 3apakeHuH Bo30ynuTeneM puroproposa.

MeTtonbl HcClIe0BaHusA: MUKPOOHOJIIOTHYECKUE U MOJIEKYJIIPHO-TEHETUYECKHE
(Beiaenenne PHK, cuntes k/IHK, nonumepasHas nennasi peakiusi, KOJUYECTBEHHAs
[IIIP B peanbHOM BpeMEHHN).

Pesynbratel paboThI:

OcCylIecTBI€H 3KCIEPUMEHT MO 3apaKeHUI0 CPE3aHHBIX JINCTHEB KapTodes
OTHOCUTEIFHO ycTOW4YuBOTO K (putodropo3y copra Ckapbd cropamm P.infestans n
B3ITHIO TpoO pacTutrensHoro warepuana conycrs 0, 3 uw 6 cyTok mocie
UHPUIUPOBAHUSI.

IIpoBeneno Beinenenue npenapatoB PHK u cuaTe3 Ha mx ocHose x/IHK u3
o0pa3ioB  MHQUIMPOBAHHBIX U KOHTPOJIBHBIX  JIUCThEB  KapToders,
COOTBETCTBYIOIIKUX TPEM BPEMEHHBIM TOUKAM 3KCIEPUMEHTA.

C nomombto konmuectBeHHOU [P ycTtaHoBiIeHO, 4TO ciycTd 3 CyTOK MOciie
3apakeHHUs YPOBEHb JKcmpeccuun reHa PRIa B ONBITHOM pPAaCTEHUU CHUXKEH H
coctaBisieT 61,6% OT ypOBHSI aKTUBHOCTH 3TOT0 T€HA B KOHTPOJIBHOM pacTeHHH. [l
rena PR5 wnabmomaetcss Oosiee 3HAYUTENBHOE TMAJACHHUE TPAHCKPUIIIUOHHOMN
aKTUBHOCTHU TIPU 3apakeHnu kaptodens P.infestans, CTeTeHb SKCIIPECCUH 3TOTO FeHa
cocTasisieT Jub 3,1% OT ypoBHS B KOHTPOJIE.

Yepes 6 cCcyTok TMOcie 3apakeHus B TKaHAX, OKPYKAIOIMIMX MeEcTa
NEPBOHAYAILHOTO HAHECEHHUs CIIOp MAaTOreHa Ha JIMCThS U HE UMEIOIIMX MPU3HAKOB
CIIOPOHOIILICHHSI, aKTUBHOCTh UCCIIEIOBaHHBIX TeHOB PR, PR3 u PR1a noBbIIaeTCs:
JUI OTHOCUTEIIBHOIO YPOBHSI DKCHIPECCUM I'eHa PR5 3TO NpEBBIIEHHE COCTABISAET
1,74 pa3a Hax ypoBHEM B KOHTpoJie, 1 reHa PR3 — 2,64 pa3a, a akTUBHOCTb I'eHa
PRIa B 39,4 pa3a BbllIE TAKOBOTO YPOBHS B KOHTPOJIBHOM PACTEHUU.

[lomydeHnHble pe3yibTaThl MO3BOJIAIOT ClelaThb BBIBOJ O TOM, YTO
NEPBOHAYAJIBHO IMaTOTEH MOJABJSIET CUCTEMY HMMMYHUTETa PAcTeHH, a CIycTs 6
CYTOK B MOPAKEHHBIX TKAHAX, HE UMEIOIIUX €IIe BUAUMBIX MPOSBICHUI MUKPOOHOI
uHpeKIny, HaOIonaeTcs ycwieHue skcrnpeccuu reHoB PRS5, PR3 u PRla mo
CPaBHEHUIO C HE3aPAKEHHBIM PACTECHHUEM.



PODEPAT

JbirioMHas padoTta: 43 crapoHak, 12 mamonkay, 19 KpeIHill JIT3paTyphl.

KirouaBeist cioBbl: paciinbl OynbObl (Solanum tuberosum), Phytophthora
infestans, RT-IILIP, iMmyHITAT paciiH, skcrpacist PR-reHay.

AOQ’exTHl nmacnefBaHHs: paciiHbl OyiasObl (Solanum tuberosum), 3apakaHbis
Phytophthora infestans.

MbTanel nacnenBaHHS: aJ3HaKa SKCIPACil HEKATOpPhIX PR-reHay OylbObI MpHI
3apakdHH1 ¥30ymkanpHiKaM (itadTaposy.

Metanpl fgacnenaBaHHsS: MIKpaOIsJariuyHbeisl 1 MalleKyJsipHA-T€HEThIYHBISI
(BeutyudHHe PHK, cinta3 xJIHK, mamimepasHas JmaHITyroBas plrakiibisi, KOJbKAacHAS
[TP ¥ prasibHBIM Hace).

BriHiKi Tiparibr:

AXBIIIEYICHBIPKCIEPPIMEHT Ta 3apaXdHHIO 3p33aHBIX JICIAY OynbObI
aJgHOCHA YcToiiBara fa ¢itadrapo3y rarynka Ckapo cnopami P.infestans 1 y3suus
npo6 paciiHHara MaT3peisiTy npas 0, 3 1 6 cyTtak macis 1H(ILbIPBaHHS.

[IpaBenzena BwuTyusHHe npanaparay PHK 1 cinta3 na ix acHoBe k/IHK 3
y30pay 1HOIIbIpaBaHbIX 1 KAHTPOJIBHBIX JICISY OYILOBI, alTaBETHBIX TPOM YaCOBBIM
KPOTIKaM 3KCIIEPhIMEHTY.

3 panamoraid kosibkacHail IIIIP Vycranoynena, mTo mpa3 3 cyTak macis
3apakdHHS Y3POBEHb AIKCIpACil reHa PRIa ¥ nmacBem4aHBIX paciiHaX MaHDKAHBI 1
ckianae 61,6% an y3poyHIO aKThIYHACII r3Tara TeHa y KaHTPOJbHBIX paciinax. J[ms
rera PRS nHazipaenia 6ol 3HaUHae MMaJ3€HHE TPAHCKPBIMIIbIHHAN aKThIYHACII TPbI
3apakdHH 10yI60bI P.infestans, CTyleHb SKCIPACii TATara re’a ckiagae Toibki 3,1%
aJ1 y3pOYHIO ¥ KaHTPOJTI.

[lpaz 6 cyrak macias 3apaxd HHS Yy TKaHIHAaX, HABaKOJI  MecIa
nepImanadyaTkoBara HaHSCEHHsS CIOp MaTareHa Ha JICIEe 1 SKis He MaroIlb MPBIKMET
CIIOpAHAIICHHS, aKTHIYHACIh JacienBaHblx TeHay PRS, PR3 1 PRIla maBbimaemniia:
JUTSL aTHOCHAra Y3pOYHIO 3KCIpacii reHa PRS raTa mepaBbIdHAEE cKianae 1,74 pasy
HaJ| y3pOyHEM y KaHTpodi, aisg rena PR3 - 2,64 pasbl, a akteiyHacis reHa PRIa ¥
39,4 pa3bl BB TakoTra Y3pOYVHIO ¥ KaHTPOJIbHAN paciiHe.

ATpbIMaHblsi BBIHIKI  Ja3BaJAIONb 3pabillb BBICHOBY a0 ThIM, IITO
nepImanajyaTkoBa maTareH aciablise CiCTAMY IMYHITATY paciiH, a mpa3 6 CyTak y
NAIIKO/KAHBIX TKaHIHAX, AIIYY HE MalOublX OauHbIX mpasy MiKpoOHall 1H(eKIbI,
Hazipaemnma Yy3MamHeHHe JKcmpacii reHay PRS5, PR3 1 PRIa y mnapayHaHHI 3
He3apa)kaHHaH paciiHail.



ABSTRACT

Diploma project 43: p., 12 fig., 19 sources

Keywords: potato plants (Solanum tuberosum), Phytophthora infestans, RT-
PCR, plant immunity, expression of PR -genes.

Research objects: potato plants (Solanum tuberosum) infected with
Phytophthora infestans.

Purpose of research: to evaluate the expression of some PR-genes of potato
infected with late blight pathogen.

Research methods: microbiological and molecular genetic methods (RNA
extraction, cDNA synthesis, polymerase chain reaction, quantitative real-time PCR).

Following results were obtained:

An experiment was carried out on the infection of cut potato leaves with
relatively resistant to late blight of the Scarb variety with P. infestans spores and
sampling of plant material after 0, 3 and 6 days after infection.

The isolation of RNA preparations and the synthesis of cDNA on their basis
from samples of infected and control potato leaves corresponding to the three time
points of the experiment was carried out.

Using quantitative PCR, it was found that 3 days after infection, the expression
level of the PR1a gene in the experimental plant was reduced to 61.6% of the activity
level of this gene in the control plant. For the PR5 gene, a more significant decrease
in transcriptional activity is observed when potato is infected by P.infestans, the
expression level of this gene is only 3.1% of the level in the control.

6 days after infection in the tissues surrounding the site of the initial application
of the spores of the pathogen to the leaves and having no signs of sporulation, the
activity of the PRS5, PR3 and PRIa genes is increased: for the relative level of
expression of the PR5 gene, this excess is 1.74 times above control, for the PR3 gene
- 2.64 times, and the activity of the PR/a gene is 39.4 times higher than that in the
control plant.

The obtained results allow us to conclude that initially the pathogen suppresses
the immune system of plants, and after 6 days in the affected tissues that do not yet
have visible manifestations of microbial infection, an increase in the expression of the
PR5, PR3 and PR1a genes is observed compared to an uninfected plant.
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