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PE®EPAT

Jumiomuas pabora 43 c., 2 puc., 3 Tabi., 45 UICTOYHUKOB.

KawueBble  caoBa:  Phytophthora  infestans,  Al-,  A2-Tumsl
cnapuBaHus, 3 HEeKTOpbI, TeHBI Crn-CeMENCTBA.

OO0bekT uccaenoBanmsi: u30IAThl Phytophthora infestans, rensl crnl u
crn2, TAIIBI TIOJIOBO1 COBMECTUMOCTH.

Heab: mnpoBeneHHE CPaBHUTEIBHOTO aHAlM3a MEXIY OCOOEHHOCTAMU
CTpyKTyphl reHoB cemeiictBa CRN B usonarax P. infestans u TUnamu THOJOBOU
COBMECTUMOCTH.

Metoabl  MccieI0BaHUsI:  MHKpPOOHOJOTHYEecKHe  (KyJIbTHUBHPOBAHHUE
OOMHIIETOB), MOp(QoJoruyeckue (YalmeuyHblii METOJl ONpEeleiCHHUs THUIIOB
CIIapUBaHUsA, MHUKPOCKOIMPOBAHUE) MOJIEKYJISIPHO-TEHETUYECKHUE (BBIACIICHHUE
JIHK, nonumepasHas nenHas peakuusi, pECTPUKIMOHHBIA aHAIU3).

C ucnoyib30BaHUEM TECTEPHBIX IITaMMOB Al- m A2-TUNOB CHIapUBaHUS
IPOBENEH DSKCHEPUMEHT IO OINPEACICHUIO THUIIOB IIOJIOBOM COBMECTHUMOCTHU
U30JITOB P. infestans, NpeACTaBICHHBIX B KOJUIEKIMHU Kadeapbl MOJEKYISIPHOU
ounonoruu BI'Y, B pe3yspTaTe KOTOPOro YCTaHOBJIEHO, UTO ABa M30JsTa (5xk, 11I'om
2) otHocarcs kK A2-tumy, a uzossaTel 2B11, Bon3(2), 2017 Tom2, Toml-18, 3.
nMeroT Tin noaoBoi coBMmectumMocT Al. C remomuoit JIHK, BeiaenenHoi u3 9
UCCIIETyeMbIX H30JIATOB P. infestans, MOTy4eHbl aMIUTUKOHBI Y4aCTKOB T'€HOB crn/
u crn2 pasmepoM 680 u 710 m.H. B pe3ynbraTe peCcTpUKIMOHHOIO aHaIU3a
aMIUIMKOHOB TeHa crnl ¢ NMOMOILUbI0 3HAOHYKIea3 Pvull u Bsul5] npoucxoaui
NOJIHBIA ~ THAPOJIU3  aMIUTM(PUIMPOBAHHBIX (parMEeHTOB C  0Opa3oBaHUEM
MPOJYKTOB, pa3Mepbl KOTOpPbIX cooTBeTcTBOBaIM 550 m. H. u 150 m.H. (aus Pvull)
u 448 n. H. u 233 n. H. (nsa Bsul5l), B8 JJHK Bcex ucclieioBaHHBIX H30JISITOB,
HE3aBUCUMO OT TUIIA CLIAPUBAHUS.

PecTpuKIMOHHBIN aHAINW3 aMIUIMKOHOB Y4YacTKa I'eéHa crn2, MOIYYEHHBIX C
renomMHOM JIHK wucciienoBaHHBIX H30JATOB, BBISSBHII PA3JIMUME B XapakTepe
PECTPUKLMHU JIMIIb B OAHOM M3 3-X H30JATOB, OTHOcAmmxcs ko Il Tumy
cnapuBanusa. OH TpPOABISUICA B HaJWYUMM HETUIPOJIU30BAHHOIO MPOAYKTA,
HECMOTpSI Ha YBEJIIMYEHUE CTENECHH IITyOWMHBI THIPOJIA3a, YTO CBUIETEIBCTBOBAJIO
00 OTCYTCTBHUM CailTa PECTPUKIIMH B aMIUTUKOHAX, KOTOPHIE MOTJIM OTXKUTAThCS C
WCIIOJIb30BAaHHBIMHU TpaiiMepaMyd Ha KOMIUIEMEHTAPHBIX MOCJIEI0BATEIBHOCTSIX
JIHK B oOnactu kinactepa TeHOB crn2-cemeiicTBa. Bce aMIUIMKOHBI T€Ha crn2,
NOJIy4eHHbIE U3 U30JATOB Al THNa cnapvBaHus, MOJHOCTHIO THIPOJIU30BAINCH C
obOpasoBanneM GpparMeHTOB pazmepom 461 u 249 1. H.



PODEPAT

JbimioMHast paboTa 43 ctapoHKi, 2 MalfoHKa, 3 TaOuilbl, 45 KpPbIHIL.

KawouaBbisi caoBwl: Phytophthora infestans, Al-, A2-Teinbl mNanaBou
CyMAIIYaIbHACI, 3P PEeKTapbl, T€HbI CFN-CIMEICTBA.

AO'eKkT aacaenaBaHHs: i13anatel Phytophthora infestans, rensl crnl 1 crn2,
THITBI TAJIABOM CyMSIIYaIbHACIII.

MbaTa: mpaBsm3eHHE MapayHaiabHara aHajgizy maMmix —acalmiBacismi
CTpyKTyphl reHay csameinctBa CRN y i3amsarax P. infestans 1 Thilami TManxaBou
CyMSIIITYaTBLHACIII.

MeTtaabl nacjenaBaHHsi: MikpaOisarigabis (KyJIbThIBABAaHHE aamiIpTay),
Mapdanariunplsi  (YamrauHbl ~ METaJ ~ BBI3HAUSHHS  THIMAY  CHApBaHHA,
MiKpacKallisiBaHHE) MaJieKyJsapHa-reHeTeluHbla (BoutyudHHe JIHK, nmamimepasnas
JIAHITYTOBAasI PAAKIIBIS, PICTPHIKIIBINHBI aHAI3).

3 BBIKapbICTAHHEM TACTapHbIX MmTamay Al- 1 A2-Teimay croapBaHHA
IpaBe/I3eHbl SKCHEPHIMEHT I1a BBI3HAUSHHI THINAY TMajaBOM CyMsIIYanbHACIII
13anaray P. infestans, mpaacTayieHBIX Yy KaJeKmpbli Kadeapbl MaleKyJIspHan
oisumorii BJ/1Y, y BbIHIKY sikora ycraHoyneHa, mTo aBa 3ayatel (5xk, 1['om 2)
agHocsamma aa A2-temy , a 3amarel 2B11, Bon3(2), 2017 Tom2, Toml-18, 3.
MaroIlh THIN MajaBod cymsmyanbHacii Al. 3 renomuait JIHK, Beigzenenait 3 9
JOCTEAHbIX 13ansTay P. infestans, aTpbIMaHbl aMIUTIKOHBI ydacTKay reHay crnl i
crn2 namepam 680 1 710 m.H. Y BBIHIKY pACTpBIKLbIIHAra aHaiizy aMIUTIKOHAY
reHa crnl 3 namamoraid sHuonykiea3 Pvull 1 Bsul51 anOwsiBaycs MOYHBI T1APOII3
amrutipikaBaHbIX (pparMeHTay 3 yTBapIHHEM MpPaayKTay, MaMepsl sKiX aArnaBsaalil
550 m. 1.1 150 m.u. (aus Pvull) 1 448 1. 1. 1 233 m. 1. (s Bsul5l), y JJHK ycix
JaciielaBaHbIX 13aJsTay, He3ale)KHa al THIITY CIIapBaHHS.

PacTphIKUBIMHBL aHaMi3 aMIUIIKOHAY ydacTka TeHa crn2, aTpbIMaHbX 3
renoMHail JIHK nacnmegaBanbix i3ansitay, BBISBIY aJpO3HEHHE ¥ XapaKTaphbl
PACTPBIKIIBIl TOJBKI Y agHBIM 3 TPOX 13anAray, skis anHocsmma ga Il ey
cHapBaHHA. EH BbIAYnaycs ¥ HagyHacli HETrHAPONM30BAHHOIO IIPadyKTa,
HATJICM3SYbl Ha TMaBENIUdHHE CTYIEHI TJBIOIHI Tigpomidy, ITO cBemuyblia ab
aJICyTHACIll CaiiTa pPACTPHIKIBII Yy aMIUTIKOHAaX, fAKisS Marjil ajamajbBaiia 3
CKapbICTaHbIMI MpaliMep Ha KamIuieMeHTapHbIX nacisaoyHacusx JJHK y Bo6macui
KJlactapa reHay crn2-csiMeicTBa. YCe€ aMIUTIKOHBI Te€Ha crn2, aTpbIMaHbId 3
13amsatay Al Teimy choapBaHHS, ULajdKkaM THAPOJIM30BATICA 3 yTBapIHHEM
dparmenTay namepam 461 1249 1. .



ABSTRACT

Diploma work 43 pages, 2 figures, 3 tables, 45 sources.

Key words: Phytophthora infestans, Al-, A2 mating types, effectors, crn-
family genes.

Object of the study: isolates of Phytophthora infestans, crnl and crn2
genes, types of sexual compatibility.

Objective: to conduct a comparative analysis between the peculiarities of
CRN family gene structure in P. infestans isolates and types of sexual
compatibility.

Research methods: microbiological (oomycete cultivation), morphological
(cup method of mating types determination, microscopy) molecular-genetic (DNA
isolation, polymerase chain reaction, restriction analysis).

Using Al- and A2-type mating tester strains, an experiment was carried out
to determine sex compatibility types of P. infestans isolates represented in the
collection of the Department of Molecular Biology of BSU. As a result, two
isolates (5zh, 1Gom 2) were determined to be A2-type, and isolates 2B11, Vol3(2),
2017 Tom2, Tom1-18, 3. have A1l type of sexual compatibility. Amplicons of 680-
bp and 710-bp crnl and crn2 gene regions were obtained from genomic DNA
isolated from 9 P. infestans isolates under study. Endonucleases Pvull and Bsul51
were used for restriction analysis of the crnl gene amplicons, which resulted in
complete hydrolysis of the amplified fragments to yield products equal to 550 bp
and 150 bp (for Pvull) and 448 bp and 233 bp (for Bsul5]) in the DNA of all the
isolates studied, regardless of the mating type.

Restriction analysis of the amplicons of the crn2 gene region obtained from
the genomic DNA of the studied isolates revealed a difference in the restriction
pattern only in one of the 3 isolates belonging to the mating type II. This difference
was manifested in the presence of an unhydrolyzed product, despite the increased
degree of hydrolysis, which indicated the absence of a restriction site in the
amplicons that could be annealed with the primers used on complementary DNA
sequences in the crn2-family gene cluster region. All crn2 gene amplicons
obtained from mating type Al isolates were completely hydrolyzed to form
fragments sized 461 and 249 bp.








