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PE®EPAT

Junnomuas pabota 57 c., 11 puc., 2 tabn., 49 UCTOYHUKOB.

KaoueBble cioBa: PR-renp, Phytophthora infestans, Ttpancrenubii
KapTodens, riaudocat, IKCIpeccus.

O0beKT HccJIeJOBaHUs: TPAHCTEHHBIN KapTodenb, yCcTONUNBbIN K Tudocary

Hean nccaenoBanusi: aHaaus3 3Kcrpeccu PR-TeHOB B TUCTBSAX TPAaHCTEHHOTO
Kaptodens, yctodumBoro k rimdocary, 3apaxenHoro Phytophthora infestans u
00paboTaHHOTO TIU(dOCATOM.

MeTtoanl HCC/IEe0OBAHMSA: MUKpPOOHOJIOTUYECKHE (KynpTHBaLUs
MUKpPOOPraHU3MOB), MOJIEKYJIApHO-TeHeTnueckue (Boiaenenue PHK, anekrpodopes B
arapo3HoM reje, oOpaTHas TPAHCKPUILMS, MOJUMEpa3Has LEMHas peakuus B
peanbHOM BpeMeHu (kommuectBeHHas [11[P)), crekrpodoTomerpudeckue, padbora ¢
IPOrpaMMOii JUIs aHaIM3a oTHOCHTeIbHOU AKkcrpeccun REST 2009 (Quiagen).

IMosy4yennsnie pesyiabrarbl: C nomonipio kKoauuectBeHHou [IL[P mpoBenena
OIICHKA OTHOCUTEIHHOTO YpOBHs dKkcnpeccun TeHoB PR-1a, PR-2, PR-3, PR-5, PR-6 u
PR-10 B TpaHCTEHHBIX PAacTEHUSAX KapTo(ems, yCTOMUYMBOTO K rudocaTy, KOTOpbIE
OBUTM pa3fielieHbl Ha YEThIPE AKCHEPUMEHTANbHBIC TPYIIIBI: KOHTPOJb, 00paboTKa
riugocarom B koHeHTparmu 0,9 1/71, 3apakenue ciopamu Phytophthora infestans, a
TaKXe MPHU COYETAHHOM BO3ICHCTBUH IBYX (PakTOpoB: 3apaxenue P. infestans cmycrs
1 cyrku mnocne o6pabotku rnHdocaroM. OOpabOTKa TPaHCTEHHBIX paCTEHUN
kapTodens rmdocaToM MPUBOINIIA K TTOBBIIICHHIO aKTUBHOCTH TeHOB PR-/a, PR-2,
PR-3, PR-5 u PR-10. 3apaxxenue pacteHuil TpaHcreHHOro KapTtodens cmopamu P.
infestans mpuBoaUT K CcyliecTBeHHOM akTuBanuu reHoB PR-/a, PR-2, PR-5, PR-10
CIyCTs CYTKM mociie 3apaxkeHus. [Ipy codyeTaHHOM BO3JAEHCTBUM Ha pacTEHUS
TPAHCTEHHOTO KapTodels XapakTep U CTeNeHb N3MEHEHHS] aKTUBHOCTH UCCIIETyEeMbIX
TC€HOB OJIM3KHU K TAaKOBBIM B Cilydae 00paboTku rimdocaToM. TOJIbKO OTHOCUTEIBHBIM
ypOBeHb dKcnpeccuu reHa PR-1a umeet 6osee HU3KKUE 3HaYCHUSI.



POD®EPAT

JpimioMHast pabota 57 craponak, 11 mamonkay, 2 tTabminsl, 49 KpbIHILL.

Kmarouaseisi cioBbl: PR-rensr, Phytophthora infestans, tpancrennas Oyinb0a,
riidacar, SKCIpaCis.

A0’eKT nacjiefaBaHHsI: TpaHCTCHHAs Oynbp0a, ycTomiBas na riuidacary

MbaTa npacjenaBaHHsl: aHami3 JKcmpacii PR-renay y micrtax TpaHcreHHAn
OynbOBI, ycTOWTIBal aa rimdacary, 3apaxkanaii Phytophthora infestans i anpamaBanaii
riidacaram.

MeTtaapl 1acjeqaBaHHsA . MiKpaOlsariaapls (KyJIbTHIBAIBIS MiKpaapraHizmay),
MaseKkyisipHa-reHeTeuHbls  (BbutyudsHHe PHK, snekrtpadaps3 y arapo3nbiM reni,
3BapOTHAsI TPAHCKPBIMIIBISA, MaliMepa3Has JIaHI[yToBash PAIAKIBIA ¥ pIAIbHBIM Yace
(xonpkacHast III[P)), cmextpadoTraMeTpbluHbIsA, Mpamla 3 Iparpamail ajisg aHali3zy
ajgHOCHai skcrpacii REST 2009 (Quiagen).

ATpbIMaHbIfA BbIHiKI: 3 manamorai kosbkacHail III[P mpaBensena ampHka
aJHOCHara y3poyHro skcmpacii renay PR-la, PR-2, PR-3, PR-5, PR-6 i PR-10 y
TPaHCTEHHBIX paciiHax OynbObl, ycTOMIIBal fa riidacary, AKis ObLIl Maa3e]eHbl Ha
Y4aThIphl AKCIEPHIMEHTANBHBIS TPYMNBl: KAaHTPOJb, ampanoyka riidacatam y
kaHIpPHTpankl 0,9 r/71, 3apaxksnHe ciprdkami Phytophthora infestans, a Takcama npsr
CHaJlydaHbIM y313esHHI ABYX (pakTtapay: 3apaxdnae P. infestans mpas 1 cyTki macis
ampanoyki rmidacaram. Amparoyka TpaHCT€HHBIX paciiH OynbObl TiidacaTtam
MPBIBOJI31JIa Ja MAaBBIMIDHHSA akThIyHacHi reHay PR-/a, PR-2, PR-3, PR-5 i PR-10.
3apakaHHE paclliH TpaHCreHHaW OynbObI crpaukami P. infestans mpeiBomsins aa
icToTHait akThIBanbli reHay PR-/a, PR-2, PR-5, PR-10 mpa3 cyTki macis 3apak>HHSL.
[Ipbl ciamydaHbIM y373€SHHI Ha paciiHbl TPAHCTe€HHAl OyiIbObI XapakTap 1 CTYIEHb
3MEHBI AKTBIYHACLI JOCJIEIHBIX TIeHay OJ3Kis Ja TakiX y BBINAAKY amnpaioyki
rmidacaram. TosibKI agHOCHBI Y3pOBEHb HKcmpacii reHa PR-la Mae HDKIUIIBISA
3HAYDHHI.



ABSTRACT

Diploma project 57 p., 11 fig., 2 tables, 49 sources.

Key words: PR-genes, Phytophthora infestans, transgenic potato, glyphosate,
expression.

Object of research: tpancrennsiii kapTodenb, yCTOWYUBBIN K TardoOcaTy

Aim of the research: to analyze the expression of PR genes in the leaves of
transgenic potatoes resistant to glyphosate, infected with Phytophthora infestans and
treated with glyphosate.

Research methods: microbiological (cultivation of microorganisms),
molecular-genetic (RNA isolation, agarose gel electrophoresis, reverse transcription,
real-time polymerase chain reaction (quantitative PCR)), spectrophotometric, work
with the relative expression analysis program REST 2009 (Quiagen).

Results: Quantitative PCR was used to evaluate the relative level of expression
of the PR-1a, PR-2, PR-3, PR-5, PR-6, and PR-10 genes in transgenic glyphosate-
resistant potato plants, which were divided into four experimental groups: control,
treatment with glyphosate at a concentration of 0.9 g/l, infection with spores of
Phytophthora infestans, and also under the combined effect of two factors: infection
with P. infestans 1 day after treatment with glyphosate. Treatment of transgenic potato
plants with glyphosate led to an increase in the activity of the PR-1a, PR-2, PR-3, PR-
5, and PR-10 genes. Infection of transgenic potato plants with P. infestans spores leads
to significant activation of the PR-1la, PR-2, PR-5, and PR-10 genes a day after
infection. Under the combined effect on transgenic potato plants, the nature and degree
of changes in the activity of the studied genes are close to those in the case of treatment
with glyphosate. Only the relative level of PR-1a gene expression has lower values.
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