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PE®EPAT

Juninomuas pabota 45 c., 23 puc., 5 Tadm., 24 UCTOUYHHKA.

KmoueBsle  ciaoBa: rTeHsl  Crnl, crn2  Phytophthora infestans,
nuToIia3MaTuieckue 3gpdekTopueie 0enku, OnonHpopmamoHHbii ananus, [1J[PO.

OOwekThl ucchaenoBanus: mrammbl P. infestans w3 komnekiuun kadeapsr
MoJeKysipHoM 6uonoruu bI'Y.

Lenp uccienoBaHusi: BbISABIEHHE T'€HOB CIN1 W CrN2 B pa3iuWyHBIX H30JIATaX
P.infestans u ux cpaBHUTEIbHAS XapakTepucTHKa ¢ momoribio [1JIPd-ananusza u
METOJIOB.

Metonbl HCClIeIOBAaHUS: MOJIEKYJISPHO-TEHETUYECKUE METONbl (BBIACICHHE
toranbHoil JIHK, nmomumepasnas uenHas peakuusi, aHaiu3 noiuMmopdusma JIHH
PECTPUKIIMOHHBIX (D)PAarMEHTOB), a TAKKE METOAbl OUOMH(POPMATHUKHU.

Pe3ynbTaThl paboTHI:

1. O6paboTka pectpukTazoil Pvull ammnukoHoB reHa Crnl mpuBoauia K
oOpazoBaHui0 (hparMeHTOB pazmepom mpumMepHo 550 u 150 1m.H., a rUAPOIN3 JaHHBIX
MOCJICJIOBATEIBHOCTEH ¢ moMolblo dHAOHYyKiIea3sl Clal BeisiBUII - (parMeHThI
oxxuyaemMoro pasmepa B obdaactu 450 u 250 m.H. g1 reHomHou JIHK GonbmimHCcTBA
UCCJIEJOBAaHHBIX IITaMMOB. AMIIMKOHBI reHa Crnl, momywyenneie c¢ JHK wu3
mTtamMmMoB Al, 2 Tn, Mor-2 u 723/03, umenu OTIMUMSI B XapaKTepe PECTPUKIIUH
JTaHHBIMH (PEPMEHTAMH.

2. B naBeHaamatu wmccnenyembix mTammax  P. infestans  BeisiBieH
OJTHOTHIHBIA XapaKTep PECTPUKIIMH aMIUTU(DUIIMPOBAHHBIX YYacTKOB reHa Crn2 ¢
oMoIIbI0 pecTpukTassl ECO RI.

3. AHanu3 1OoCIIeI0BAaTEIbHOCTEM HCCIIEYEMbBIX YYacTKOB T€HOB CInl u
crn2  P. infestans ¢ mpuBieYyeHHEM METOM0B OHOMH(POPMAIIHOHHOTO aHaJIH3a
MO3BOJIMI BBIIBUTH B pedepencuHom renome P. infestans T-30-4 cemp I'¢HOB,
MMEIONIUX KOMIUJIEMEHTApPHBIE MOCJIEIOBATEIBHOCTH B O0JACTH OTXKHUra MpaiMepoB
Ut TeHa Crnl u oOpa3yrommx KOHEYHBbIE MPOAYKTHl OJMHAKOBOTO pa3mepa. [ eHbI
COCpPEIOTOYEHBI B 00JaCTH CrN-cemeiicTBa U coOpanbl B 3 kiactepa. C mpaiiMepaMu K
y4acTKy TeHa CINZ BO3MOXKHA aMIUTM(UKAIKSA IIECTH Pa3lIWYHBIX TEHOB C
OJIMHAKOBBIMU pa3MepaMH KOHEYHOTO MPOJYKTa, KOTOPbIE TAKXKE COCPENOTOYECHBI B
obmacTu Crn-cemeiicTBa U coOpansl B 4 KiacTepa.

4. [TocTpoeHsl peCTPUKIIMOHHBIE KaPThl, KOTOPbIE OOBSICHSAIOT MOJIYyYEHHBIN
OTHOTUIHBIM  XapakTep PpECTPUKIMA TEHOB CIN2-ceMelcTBa C  TMOMOIIBIO
pectpuktasbl ECO Rl u nomyckaroT oTinuus B criekKTpe oOpa3yroluxcs MpOoayKTOB
THJIPOJIN3a TeHOB Crnl-cemeiicTBa snponykiecazamu Pvull u Clal.



PODEPAT

JpimnomHas padota 45 ctapoHak, 23 MaltoHKay, 5 Tadumil, 24 KpbIHIIbI.

KmouaBeis  cimoBel:  Tenel  crnl, crn2  Phytophthora  infestans,
IpITara3MaTel9HbIs 3 dexrapHbis Oski, OisiHdapMaTeiiiael aHai3, [TJPO.

AO'ekThl nmacnenaBanHi: mrambel  P. infestans 3 kamekupli  kadenper
MajsekyJsapHai Oisorii BJY.

MbsTta pacnenaBaHHS: BBIAYJIEHHE TeHay Crnl i Crn2 y posHbIX i3aisaTax
P.infestans 1 1X napayHanbHas XapaKTapbICThIKA 3 JarnaMoramn
[1[IP®-ananizy 1 metanay OisiiHpapmaThIiiHara aHamnizy.

MeTtanpl nacienaBaHHS: MaJIeKYJIsIpHA-TEHETHIYHBIS METalabl (BBLA3SIICHHE
tatranpHaii JIHK, mnamimMepasHas maHIy»KKOBasi piakiibis, aHami3 mnagiMapdizmy
Jay>KbIHb PICTPBHIKTHIMHBIX (PparMeHTay), a Takcama MeTaibl OisiiHhapMaThIKI.

Briniki npartsr:

1. Anpamnoyka pactpbeiktazaii Pvu Il ammiikonay rena crnl mpsiBon3ina jaa
y3HIKHEHHsI (hparMeHTay mamepam mpeikiaagHa 550 1 150 m.H., a rigpoii3 Jaa3eHbIX
nacisgoyHaciey 3 manmamorail sHmoHykieasbl Cla | BwIABlY (parmeHThl yakaHara
naMmepy nayxkeiHEN mnpeikiaagHa 450 1 250 m.H. gns renomuai JIHK Gosbmiaciii
JaciielaBaHbIX IITamMay. AMIUIMKOHBI TeHa Crnl, atpeimanbia 3 JIHK 3 mramay Al,
2 Tn, Mor-2 1 723/03, meni aapo3HEHHI ¥ XapakTapbl PACTPBIKIIBI J1a3€HBIMI
dbepMeHTami.

2. V nBaHaIiaii gacienaBanbix mraMax P. infestans BeisyieHbl aHATHITHBIX
XapakTap pPICTPBIKIBI aMiniidikaBaHBIX ydacTKay TreHa Crn2 3 gamamorait
pactpeikTassl ECO RI.

3. Amnami3z macnamoyHacuéy naciedaBaHBIX ydyacTkay TeHay crnl i1 crn2
P. infestans 3 manyusnueM MeTtaaay OiaindopmalipliiHara aHajai3y 1a3BoJjiy BBIABILG Y
padepsncusiM  reHome P.  infestans T-30-4 cem renay, sKiZ  Marolb
KaMIUIEMEHTAPHBISI ACISI0OYHACI ¥ aJHBIM 3 yYacTKay ajanaiy mpaiimepay Jjs reHa
crnl 1 ¥yTBaparollb KaHYaTKOBBIS TPAIYKTHl aJHOJIbKaBara mamepy. [eHbl
CKaHIPHTPaBaHbI ¥ "acibl CrN-caMmeicTBa 1 cabpansl ¥ 3 kimactapsl. 3 mpaiiMepami ga
y4acTKy TeHa Crn2 MardysiMa amriumi@ikanus macii po3HbIX IreHay 3 aJHOJIbKaBBIMI
nmaMepami KaH4YaTKOBara TPaayKTy, SKis Takcama CKaHIPHTpaBaHBI ¥ rTajiHe CIN-
csiMeiicTBa 1 cabpaHsbl ¥ 4 kiacrapa.

4. TIlaOynaBaHbl pECTPIKIBIMHBIS KapThl, SKis TJIyMayallb aTpPbIMaHbI
aJIHATBITTHBI XapaKTap PICTPHIKIIBI TeHaY CIN2-CAMelcTBa 3 JanaMoraid pICTPHIKTA3hI
Eco RI i ganmyckaronb aapo3HEHH] § CIEKTPHI YTBAPIHHS MPaAyKTay TiIpoJii3y TeHay
crnl-cameiictBa sunanykieasami Pvu 111 Cla 1.



ABSTRACT

Diploma work 45 p., 23 pic., 5 tables, 24 sources.

Keywords: genes crnl, crn2 Phytophthora infestans, cytoplasmic effector
proteins, bioinformatic analysis, RFLP.

Objects of research: P. infestans strains from the collection of the Department
of Molecular Biology of the Belarusian State University.

The aim of the study was to identify the genes crnl and crn2 in various isolates
of P.infestans and to compare them with the help of RFLP analysis and bioinformatic
analysis methods.

Methods of research: molecular genetic methods (isolation of total DNA,
polymerase chain reaction, analysis of restriction fragment length polymorphism) and
bioinformatics methods.

Results of work:

1. Treatment of the crnl gene amplicons with the help of restriction enzyme
Pvu Il resulted in the formation of fragments of approximately 550 and 150 bp lenth,
and the hydrolysis of these sequences with Cla | endonuclease revealed fragments of
the expected size in the 450 and 250 bp for the genomic DNA of most of the strains
studied. The amplicons of the crnl gene, obtained from DNA from strains Al, 2Tx,
Mo2-2 and 723/03, had differences in the pattern of the restriction by these enzymes.

2. Twelve investigated strains of P. infestans revealed the same type of
restriction of amplified site of the gene crn2 with the help of the restriction enzyme
Eco RI.

3. Analysis of the sequences of the investigated sites of the crnl and crn2
genes of P. infestans by using of bioinformatic analysis methods made it possible to
identify seven genes in the reference genome of P. infestans T-30-4 having
complementary sequences in the annealing region of primers for the crnl gene and
forming final products of the same size . Genes are concentrated in the region of the
crn-family and are collected in 3 clusters. With the primers to the site of the crn2
gene, it is possible to amplify six different genes with the identical sizes of the final
product, which are also concentrated in the region of the crn-family and are
assembled into 4 clusters.

4. Constrained restriction maps explain the obtained one-type character of the
restriction of the genes of the crn2-family with the help of the restriction enzyme
Eco RI and allow existence of differences in the resulting products spectrum of the
hydrolysis of the crnl-genes family by Pvu Il and Cla | endonucleases.



