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Ha auccepranuio Xacanosoit I'yabmupsbl ZKymarajiueBHbI HA TEMY:
«I'eHOTHIIHPOBAHME OTEYECTBEHHOM M MUPOBOM KOJJICKIMU HYTA
(Cicer arietinum L.) mo nmpu3nakam ycTOWYMBOCTH K 3acyXe M 3aCOJIEHUIO HA
OCHOBE MOJICKYJISIPHBIX MapkepoB SNP)» Ha couckaHue y4eHOH CTeneHH
nokropa ¢puinocopun PhD no cnenuansaoctu 6D080100 — Arponomust

AkTyaabHOcTh TeMbl. Ilpesunent PecnyOomukm Kaszaxcran B cBoeit
ctpareruu «Kazaxcran-2050» paccmaTpuBaeT MpOJ0BOJBCTBEHHYIO 0€3011aCHOCTh
Kak rio0anbHbIi BeI30B XXI Beka. DTOMY CIOCOOCTBYIOT BBICOKHE TEMITbl pOCTa
HaceNeHus TuiaHeThl. ['1aBa rocygapcTBa oTMeTwi1, uto Tepputopust PK mo3sosnser
POU3BOJUTh KAYECTBEHHYIO CEJIbCKOXO3SMCTBEHHYIO MPOAYKIIMIO U 3TO JaeT
OTPOMHBIE BO3MOXHOCTH JUIS pelleHus JaHHOW mpoOneMbl. B aTol cBs3uM
pa3paboTtanbl cTparernueckue 1uianbl paszBuTuss  AIIK  nns  moBeimeHus
KOHKYPEHTOCIIOCOOHOCTM Ha OCHOBE BHEJAPCHMS OTEUECTBEHHBIX HAyYHBIX
UCCIe0BaHUN U TpaHCc(]epTa 3apyOeIKHBIX TEXHOJIOTHH.

B pasHbIx cTpaHax B YCJIOBHSIX 3aCyIIJIMBOTO 3E€MJICNICNIUS OJHOU U3
HanOoJiee TEPCIEKTUBHOM 3epHO0000BOM KynbTypoir siBisercs Hyt (Cicer
arietinum L.). O6nagast camMoii BBICOKOH YCTOHYHMBOCTBIO K 3aCyXe M jKape Cpeiu
0000BBIX KYJIBTYp, HYT MOXET 3HAUMUTEIbHO CTaOWJIM3UPOBATH IPOU3BOJICTBO
BBICOKOOEGJIKOBBIX CEMSIH M TIOBBICUTH YCTOWYMBOCTH BCEH arpOCHUCTEMBI.
brarogapst MOLIIHON KOPHEBOU CHCTEME M SKOHOMHYHOMY pPacXOJOBaHUIO BIIArHW,
HYT HanboJiee MPUCTIOCOOJICH ISl BRIPAIIUBAHUS B PETHOHAX, KOTOPHIE CTPAJAOT
OT YacThIX 3aCyX B JICTHUU MEpUOJ. DTO oJHA U3 O00OOBBIX KYyNIbTYp, Hauboisee
YCTOWYMBBIX K 3acyXe, CIOCOOHasl JaBaTh YCTOMYMBBIE YPOXKau B 3aCyIUJIUBBIX U
xapkux ycioBusx. O6 3ToM B cBouX paboTax HEOJHOKPATHO OTMEYaIH MHOTHE
UCCJIEIOBATEINH.

SBasisick OOHUM U3 JIYUYIIMX NPEIIICCTBEHHUKOB, HYT HMEET OOJBIIOoe
arpOTEXHUYECKOE 3HAUYEHHE, KaK BOCCTAHOBUTEIb W YJIY4YIIWTENIb MOYBbL. B
cuMOro3e ¢ a30TUKCUPYIOIIUMU OaKTepHsIMHA pACTEHHS HYyTa YCBaWBaIOT
0OJIBIIIOE KOJIMYECTBO aTMOC(EPHOTr0 a30Ta U CIOCOOCTBYIOT HAKOILJICHHIO €T0 B
MOYBE, KOTOPHIN KpaiiHe HEOOXOAUM JIJIsl TIOCTEAYIOMMUX KYJIbTYp B CEBOOOOPOTE.
HyT mnpaktuuecku He uMeeT oOmmux OOJIe3HEH W BpEaUTENel CO 3ITaKOBBIMH
KyJbTypaMH, KOTOPBIMH, KaK MpPaBUIIO, HACHIUIEHBI 3E€PHOBBIE CEBOOOOPOTHI.
Kpome ToOro, B Takux ceBoOOOpPOTaX OOBIYHONM MPOOIEMON SIBISIOTCS 3JIAKOBBHIC
COpHSKA. B CBS3u ¢ TeMm, 4TO HYT HE SBIAETCS 3JIaKOM, €r0 BKIIOYEHUE B
CEBOOOOPOTHI TO3BONIIET Oonee AHPEeKTUBHO OOpPOThCS C OMHOJETHUMH U
MHOT'OJIETHUMH 3JIaKOBBIMH COpHsiIKamMH. [lo mUTaTeNnbHON LIEHHOCTH CEMSIH HYT
MIPEBOCXOJIUT BCE APYrUe 36pHOO0OOBBIE KYJIbTYPHI.

YuuTeIBasg pacTyIiuii Cipoc Ha ceMeHa 00OOBBIX, HEOOXOIUMO CO3/1aBaTh
HOBbIE  YJIYy4YlIEHHbIE COpTa C NOPUMEHEHHEM COBPEMEHHOW  Mapkep-
OTIOCPETOBAHHOM CEJIEKIIUH It O0JIee IeTaaTbHOTO aHAIN3a TEHETHIECKON OCHOBBI
coBpeMeHHbIX copToB. Ilpu »3TOoM moOAOOpP HCXOAHOTO MaTepuana it
CKpEIIMBAHUN C MOCJIEAYIOIINM aHAIM30M THOPUIHBIX JIMHUH U HOBBIX COPTOB



npoxoauT ¢ npumenennem JIHK-mapkepos. [Ipn cpaBHeHUHM ¢ TpaauLMOHHBIMU
METOJIAMH CEJIEKI[UM, BOBJIICUEHHE B CEJEKLHMOHHBIM MPOLECC COBPEMEHHOIO
Merona JIHK-MapkupoBaHus XO3SIMCTBEHHO LIEHHBIX IMPU3HAKOB O0OECHEYUBAET
BBICOKYIO 3(P(EKTUBHOCTH, SIKOHOMUYHOCTh M BO3MOKHOCTh TMOJYYEHUS HOBBIX
COPTOB U THOPHUAOB B KpaTUaliliie CPOKH.

BaxxHo oTMETHTB, YTO BO BCEM MHUpPE T'€HOTUIIMPOBAHHE U MOJIEKYJSIPHOE
MapKUpPOBAHUE XO3SMCTBEHHO IIEHHBIX IPU3HAKOB PACTCHHM HCIOJB3YIOT Kak
HOBEHUIIINE UHCTPYMEHTHI, KOTOPHIE B 3HAYUTEIBLHON CTETICHU COKPAIIalOT MPOIIECC
BBIBEJICHHUsI HOBOIO copTa. JlOCTMKEHUS COBPEMEHHOU CEIbCKOXO3MCTBEHHOM
OMOTEXHOJIOTUH  JAlOT BO3MOXKHOCTh  CEJIEKIMOHEpaM 0ojiee  ONepaTUBHO
OTKJIMKAThCS HAa HYXKAbl PAa3JIUYHBIX OTpacied CelbcKoro xossicrea. s
ycnemHoro passutua ceiekumn B CeBepHom KaszaxcraHe oueHb BaXKHO
MPUMEHEHHE COBPEMEHHBIX MOJEKYJISPHO-TEHETUYECKUX TEXHOJOTHI B 00JjlacTu
CO3/IaHUSI BEICOKOTIPOIYKTUBHBIX 3aCYX0YCTOMYUBBIX COPTOB.

Hean HCCJIeT0OBAHUM. Co3nanue B CeBepHOM Kazaxcrane
3aCyXOyCTOMYMBBIX M COJIEYCTOMYUBBIX (OpM HyTa C MNPUMEHEHUEM METOja
TCHOTUITUPOBAHUS OTECYSCTBEHHOM MW MHPOBOM KOJUICKIIMM HyTa Ha OCHOBE
MOJIEKYJISIpHBIX MapkepoB SNP.

3anaum ucciae 0BaHMIA:

- U3YYUTh KOJUICKIIMOHHBIC OOpa3Ibl HyTa MO OCHOBHBIM XO3SMCTBEHHO
IIEHHBIM TIPU3HAKAM;

- MPOBECTH OTOOpP MPOAYKTHUBHBIX COPTOOOpA3IOB HyTa IO MpHU3HAKAM
YCTOMYHUBOCTH K 3aCyX€ U 3aCOJICHUIO;

- CcO3JaTh HCXOAHBI Marepual HyTa M OLEHUTh XO35UCTBEHHO LICHHbBIC
PU3HAKU Y HOBBIX 00pa3IIoB;

- co3nath 0a3zy maHHbIX SNP-mapkepoB, CBSI3aHHBIX C MOTEHUUAJIbHBIMU
reHaMH-KaHJuJaTaMH, KOHTPOJIMPYIOLIUMU NIPU3HAKU 3acyxo- "
COJICYCTOMYMBOCTH JJISl HYTA;

- BBIICIUTH OOpasllbl HyTa, YCTOWYMBBIE K 3aCyX€ U 3aCOJICHHUIO MyTEM
IIPOBEICHUS TeHOTUITHPOBaHUs Ha ocHoBe SNP-mapkepos.

HoBu3na wucciegoBanuid. BrepBeie B  yCIOBHSIX CYXOCTEIHOW 30HBI
CeBepHoro Kazaxcrana nmpoBeneHbl HCCIEIOBaHUA 256  KOJJIEKIIMOHHBIX
copTooOpa3ioB HyTa. Ha 0OCHOBE KilacCHYECKOM CeJIeKIIMU ¢ MPUMEHEHUEM METO1a
TCHOTUITMPOBAHUS M C HCIIOIH30BAHUEM HOBBIX Pa3pabOTaHHBIX MOJICKYJISPHBIX
‘Amplifluor-like SNP’  mapkepoB  BBIIEICHBI ~ 3aCyXOYCTOWYUBBIE |
COJICYCTOMYMBBIE 00pa31bl U KOHCTAHTHbBIC JINHUK HYTA.

TeopeTuyeckasi 3HAYMMOCTh HccaenoBanmuii. Paspadoransr ‘Amplifluor-
like SNP’ wmapkeper KATVY-C22, KATY-C19 u KATY-C21 i oOlCHKH
MOJIEKYISIPHO-TEHETHYECKOTr0 MOIMMOpdU3Ma U IKCIIPECCUH BbIJICICHHBIX I€HOB-
KaHJIUIAaTOB, KOHTpONHpyromux: TpanckpunuuoHHbd (akTtop CaRab-GTP;
Perynsarop tpanckpurmmmu CaMYB1l; wu Perymsartopusiii  saepubiii  axTop
Caznf_CCHC, cootBeTcTBeHHO. [IpoBeieHO mepBOE B CEICKIMOHHON IIPAKTHKE
CeBepnoro KazaxcTtaHa reHOTMIHMpOBaHUE OOpa3llOB OTEYECTBEHHOM M MHUPOBOM
KOJUIEKIIMM HYTa Pa3IMYHOrO 3KOJIOrOo-reorpauueckoro MPOUCXOXKIEHUS U HX
rHOpUIIOB ¢ TPUMEHEHHEM MOJeKyIsapHbix MapkepoB SNP. JlanHyio paGoty



MOXHO HCIOJIb30BaTh B KAaue€CTBE PEKOMEHAAIMI 1O BBIBEJACHUIO COPTOB
TPAJAULMOHHBIMU METOJAaMU CEJEKUMU C HUCIHOJIb30BAHHEM  MOJEKYISIPHO-
IF€HETUYECKUX METOJ0B, a TAaKXE KaK METOJUYECKOe MOcoOue ISl CTYIEHTOB,
00y4YaromuXxcs Mo CEJEKIUOHHBIM JTUCHHUIIIIUHAM.

IIpakTHyeckass 3HAYMMOCTBL HCCJeAOBaAaHMU. B pe3ynbrare OaHHOU
paboThl BBIJECNECHBl YCTOMYMBBIE K 3aCyX€ M 3aCOJIEHHIO COPTOOOpaslibl HYyTa C
BBICOKOM MNPOAYKTHUBHOCTBIO B YCIOBHUAX CYXOCTENHOM 30HBI (CeBepHOro
Kazaxcrana. C moMomip0 METO/I0B T€HOTHUIMPOBAHUSA HAa OCHOBE MOJEKYJSIPHO-
reHeTrnueckux SNP-mapkepoB mosydeHsl 3aCyXOyCTOMYMBBIE U COJIEYCTOMUYMBBIE
rUOpUIHBIC TUHUU HYTA.

OcHOBHbBIE N0JI0:KEHN S, BBIHOCMMbIE HA 3AIIUTY:

1 W3ydyenwe u OIEHKAa MCXOJHOTO MaTepuana HyTa MO MpU3HaAKaM
NPOAYKTUBHOCTH M YCTOMYMBOCTHU K 3aCyX€ U 3aCOJICHUIO.

2 Pazpaborka u ananmu3z SNP-mapkepoB [ HCCIEIOBaHHUS T'€HOB,
PETYIUPYIONIUX MOJEKYISIPHbIE MEXaHW3MBI TPHU aJanTaluyd pacTeHUU HyTa K
3aCcyXxe M 3aCOJICHUIO.

3 Co3naHue 3aCyXOYCTOMUYMBBIX M COJICYCTOMUMBBIX OOpa3lOB HyTa C
IPUMEHECHHEM MEeTO/a TCHOTUITHMPOBAHUS 110 n3yueHHbIM SNP-mapkepam.

Pabdora BbImoJIHEHa B J1a0OpPaTOPHBIX M TMOJIEBBIX YCIOBHSX. 3aKIaiKy
MOJICBBIX OMBITOB U TMPOBEJCHUE BETCTATHBHBIX JKCIEPUMEHTOB IMPOBOAWIM Ha
6aze moneBoro cramuoHapa KATY wum. C.Ceitpymiuna, KX «Huay
AxmonrHCKON o0nactu U B «DutoTpoHe» arpoHoMmuueckoro ¢akynprera KATY
uMm. C.Celipymninna. MonekynsipHO-T€HETHUYECKHE HCCIIEI0BaHUS TMPOBOJUIN B
nabopaTopusiX HAayYHO-HUCCIEAOBATENbCKOM MIATPOPMBI CENbCKOXO035HCTBEHHON
ouorexnonorun (HUIICB) KATY wum. C.CeiipymsinHa U B YHUBEpPCUTETE
®nunaepca (Anenanga, ABCTpanus).

AnpobGanusa pa6oTbl. OCHOBHBIE PE3YJIbTaThl JUCCEPTALIMK OMYOJIMKOBAHBI
B 9 HayuyHbIX paboTax, B TOM 4HCIE 3 CTaTbl B PELEH3UPYEMBIX H3JaHUSX,
pexomenoBanubix KKCOH MOH PK:

- Bectnuk Hayku Kazaxckoro arpoT€XHHYECKOIO YHUBEPCHUTETA HM.
C.Ceitpynnuna (Hyp-Cynran, 2019);

- Xypuan «I3genicrep, HoTmxkenep. — MHWcecnmemoBanus. Pesynbrath»
Ka3zaxckoro HanmonanasHOro arpaptHoro ynusepcurera (Anmarsl, 2020. Ne2);

- MuoronpodunbHbIil Hay4dHBI KypHai: 3i: intellect, idea, innovation —
uHTeIIeKT, unes, naHoBauusa (Kocranaii: KI'Y um. A. BaiitypceiHoBa, 2020. Ne3).

3 mybnukamuu B MaTepuanax MeXayHapoIHbIX HayYHO-TIPAKTUYECKHUX
KOH(DepeHITHH:

- The 11 International Conference on Bioinformatic of Genome Regulation
and Structure BGRS\SB-2018 (Novosibirsk, 2018 — August 20-25, 2018);

- 5-as  Mexnynaponnas xkoHdpepenmus PlantGen 2019 «['enetunka,
reHoMuka, omonHdopmatuka u Ouotexnonorust pactenuin» (HoBocubupck, 24-29
utoHs 2019 r.);

- MexnaynaponHas HaydHO-TIpakTH4eckass koH(epenmus «MoaepHU3aIms
arporpOMBIIIJICHHOTO  KOMIUIEKCA UM YCTOWYMBOE  Pa3BUTHE  CEJIbCKUX
TeppuTOpHUil», nocBdaiieHHas 40-JeTHUI0 arpapHO-TEXHHUYECKOTO OOpa3oBaHUS U



100UJIe10 ArpapHO-3KOHOMHUYECKOI0 WHCTUTYTa WM. C.CanBakacoBa
Kokmerayckoro rocymapctBeHHoro yHuBepcurera wuMm. I, VYanuxanosa
(Kokmeray; 2019 — 29 nos0ps).

OnyOnuKkoBaHbl 3 CTaTbl B MEKIYHAPOAHBIX M3IAHUSX, BXOASAIMIMX B 0azy
nanaeix ‘Web of Science’ (Thomson Reuters) u ‘Scopus’ (Elsevier):

- BMC Plant Biology (Benuko6puranus, 2017);

- Frontiers in Genetics (IlIBeiiapus, 2019);

- BMC Plant Biology (Benuko6puranus, 2020).

O0bem u cTpyKTypa auccepranuu. /lucceprannonHas pabora U3Io0KeHa
Ha 125 cTpaHMIIaX KOMIBIOTEPHOTO TEKCTa, COCTOUT U3 BBEIICHUA, S pa3aeioB, 22
N0JIpa3/eoB, 3aKIIOUEHUs, PEKOMEHAAIMH JJI MPAKTUYECKON CEeNeKIUH, CIIUCKA
JTUTEepaTypsl, BKIovaeT 24 tabnuipbl, 35 pucyHKOB U 12 mpuiioxenuil. Crnucok
UCIIOJIb30BAaHHBIX UCTOUHUKOB COJIEPKUT 269 HaumeHoBaHuM, B ToM uncie 130 Ha
MHOCTPAHHBIX S3BIKAX.



6D080100 - «ArpoHoMusi» MaMaHIbIFbl OOHBIHIIA (uUI0COPHUA TOKTOPBI
(PhD) popekecin augy ywiH JgadbiHAadraH  XacaHoBa ['yabMmupa
KymaranuneBHanblH «Hokatrein (Cicer arietinum L.) oTaHABIK :KoHe
AYHHEKY3IIIK  KOIEKIHUSJIAPBIH KYPFAKIIBUIBIKKA JKOHE TY3BLIBIKKA
TO3IMALIIK Oenrijiepi OoibIHIIA MoOJeKyJaablK SNP mapkepsiep Herisinge
reHOTHIITEY)» ATThl TAKBIPBIObIH/AA KA3BLIFAH IUCCEPTANUSICHIHbIH

AHJIATIIACBI

TaxkbipbinThiH  63ekTijiiri. Kazakcran PecnyOnukaceiabig [Ipe3unenti
o3iHIH «Ka3zakcran-2050» crpaTerusichlHaa a3bIK-TYJdIK Kayincizmirin  XXI
FACBIPABIH >kahaHIBIK Moceneci Jen caHaijbel. byn jkarmaiifa oleM XaJIKbIHBIH
KOFapel ©Cy KapKbIHBI BIKMan ereai. Memeker Oacmibickl  Kaszakctan
PecryOyMkachIHBIH ayMaFbl carajibl aybUIIIapYaIlbIbIK OHIMACPIH OHIIPYTE KOHE
OJl aTajJMBbIIl MOCEJIEHI MIenIyre MYMKIHJIK OepeTiHAiriH aran eTTi. OcbiFaH
OailJIaHBICTBI  OTAHJBIK FBUIBIMH  3€PTTEYNIEpPIi CHTI3y JKOHE  IICTEIIIK
TEXHOJIOTUsIap bl TpaHChepTTey apKbUIbl OaceKere KaOUIeTTIIIKTI apTThIpy YIIiH
arpOOHEPKACINTIK KEIMICH {1 JaMBITYIBIH CTPATETUSIIBIK KOCTIapaphl )Kacal Ibl.

OJIEMHIH KOIITeTeH eJJePIHe KYPFaKIIBLIBIKTHI EriHIIUIIK KaFJaibIHIa
Kesemeri 0ap Oypiiak JakbuigapbiabiH Oipi - Hokat (Cicer arietinum L.) Gosbin
caHamaapl. bypimak TYKbIMJAacTapbIHBIH apachblHAa KYPFAKIIBUIBIK TIEH >KOFapbl
TEMIIepaTypara aca Te3IMIUIIKKE ue 0ojia OTBIPBIN, HOKAT >KOFAphl aKybI3/Ibl
TYKBIMJIApABbIH OHJIIPICiH anTapibIKTal TYpaKTaHIbIPHITI, oYK
aybUIIIAPYAIIbUIBIK JKYHECIHIH OPHBIKTBUIBIFBIH apTThipa aiaabl. KyaTTel Tambip
Kyiecl MeH bUTFabl YHEM/I1 MaiilaJaHybIHbIH apKachlHJIa HOKAT YKa3Fbl KE3EHJIE
KYpFaKIIbUIBIKTaH 3apaln MIEereTiH allMakTap/ia ecyre autapiblKTail OeiimMienreH.
On KyprakIIbUIBIKKA aWTaplibIKTail Te3IMIl, KypFak >KOHE >KOFapbl TeMIiepaTypa
KarJgalblHAa TYPAaKThl OHIM allyFa KaOuUIeTTi Oypiiak TYKbIMIAcTapablH Oipi.
MyHBI KeNTereH 3epTTeYIIIep 63 eHOCKTepiHae OipHele peT aTan 0TKeH.

EH »kakcel anFbl JakpUIIApAbIH Oipi 00JIa OTHIPBIN, HOKAT TOIBIPAKTHI
KaJIIbIHA KENTIPYIIl JKOHE JKaKCApTYIIbl PETIHIAE YIKEH arpoTeXHUKAIBIK
MaHBI3bIFa He. A30T )KMHAKTAYIIIbI OaKTepusIapMeH CUMOMO03/1a OJ1 KOIl MeJIIep e
aTMoc(epalbIK a30TThl CIHIPEIl XKoHE aybICHalbl €ricTeri KeWiHr1 JaKbuiap yIniH
oTe Ka)KeT OOJBIN TaOBLIATHIH OHBIH TOIBIPAKTA XWHAKTAJTybIHA BIKIAT ETE/Il.
HoxaTThlH acThIK JaKbUIIAPBIMEH, OJCTTe, JOH[I JaKbUIAAPIBIH AaybICTIAJIbI
ericTepiHie KOIl Ke3/IeCETIH aypyiap MEH 3USHKECTep OOWBbIHINA OpTaK Typiepi
#0K. COHbIMEH KaTap, MYHJIaii aybICHaJIbl €TICTEp/Ie KapamailbiM MoceseNlepiiH
O0ipi  KOHBIPOACTBUIAp TYKBIMJAChIHA JKATAThIH apaMmIiienTep OOJBIN Keleml.
HoxarteiH moHAl gakeur OoiamaybiHa OalIaHBICTBI, OHBI AYBICTIANBI ETICTEPIiH
alfHAIBIMBIHA KOCY apKbUIbI KOHBIPOACTBIIAP TYKBIMIACHIHA KATATHIH O1pKBLUIIBIK
KOHE KOIDKBULIBIK apaMIIeONTepPMEH THIMII Kypecyre MYMKIHIIK TYybIHIANIBI.
backa Oypmiak makpUITapbIMEH CaNbICTBIPFaHAa HOKAT TYKBIMBIHBIH TaFaMIbIK
KYHJIBUTBIFBI ©T€ KOFaPHI.

bypmiak TyKbIMAapblHa CYPaHBICTBIH apTYbIH €CKepe OTBIPHIN, Ka3ipri
3aMaHFbl COPTTapJbIH TCHETHKAIBIK HETI3JEPiH TOJBIK Taiaay YIIiH 3aMaHayH



MapKepIIi-CeNeKUMUIBIK OCIPY/l KY3€re achIpblll, )KaHa JKETULAIPUITeH COPTTapbl
Kypy KaxeT. byn ke3ne OynangacTelpyra OacTankbel MaTepHalibl TaHOAy >KOHE
KeillHHEeH OyJlaH JIMHUJIAphl MEH kaHa cypsintapasl tanaay, JHK mapkepraepin
KOJIJIaHy apKbUIbl XKYy3ere acblpbliagbl. J[ocTypral ecipy oaiCTEpIMEH CalIbICTBIPY
Ke31HJEe IIapyallblUIbIKKa Maijanel Oenruviep[l aHbpIKTay YIIIH —CEeJIeKUHs
nporecinae JHK-men wapkepneyniH 3amaHayd oOMAICIH KOJIJAHY KOFapbl
HSKOHOMMKAJIBIK THIMJI1 XOHE KbICKAa MEp3IMJE >KaHa CYPBINTap MEH OyaaHaapbl
aly MYMKIHJIT1H KaMTaMachl3 eTe/ll.

Bbykin anemae eciMAIKTEPiH MAPYaIIbUIBIK KYHAbl O€NruIepiH reHOTUITEeY
KOHE MOJIEKYJIAIbIK MapKepJiiey kaHa COPTTHI OCIpy YAEPICIH €19yip KbICKApTaThIH
KaHa Kypaljap peTiHAe KONJIAaHBUIATBIHBIH aTal oTy MaHbI3Abl. 3aMaHayd
aybUIIIAPYANIbUIBIK ~ OMOTEXHONOTHACHIHBIH ~ JKETICTIKTEpl  CelleKIHOoHepiepre
OpTYpJIl  aybUIIAPYalIbUIBIK CajalapblHBIH KaXKETTUTIKTEpIHE Te3IpeK Kayarn
oepyre mymkinaik Oepeni. Contyctik Kazakcranma KypFakIIbUIBIKKA TO31M/II
KOFapbl COPTTAPBIH KAJBINTACTHIPY CallAChIHIA CEJEKIMSHBIH TaOBICTB JaMyBbI
YIIiH 3amMaHayd MOJIEKYJaIbIK-TCHETUKAJIBIK TEXHOJOTHUIAPABl KOJJaHy oTe
MaHBbI3/IbI.

3eprreynin makcatbl — SNP MozexkynanslK Mapkepiiepl HeriziHue
HOKATTBIH OTAaHJBIK >KOHE OJIEMIIIK KOJUICKIMSICHIH TEHOTHIITEY OMIiCiH KOJIaHa
oteipsi, Contyctik KasakcTanmaa HOKATTHIH KYPFaKIIbLUIBIKKA JKOHE TY3Fa TO3IMII
TYpJIEpIH kKacay.

3eprreyain MiHaeTTepi:

- OPTYPAl DKOJOTHSIIBIK-TEOTpadUsIIbIK OpTaJaH IIbIKKAH  HOKATTHIH
KOJUIEKIMSUIBIK YIATUIEPIH 3€pTTeY;

- HOKATThl OacTamkbl MaTepuall peTiHAE ocipyae naiganany YIIiH
IIapyanibUIbIK KYHIbI OCNTUIepiHIH KO3epiH aHbIKTAY;

IIAFBUTBICTBIPYIBI JKYPri3y apKbUIbl )kKaHa OyIaHbIK KaJbIFAaTThI )Kacay;

- HOKATTBIH KYPFAKIIBUIBIK TI€H TY3IbUIBIKKA TO3IMAUIIK KaCHETTEPiH
0aKpUIaWTHIH BIKTUMAJ YMITKEp - reHaepiMeH OaitnmanbicTel SNP mapkepiepinin
MOJIiIMETTEp 0a3achlH KYPY;

- HOKATTBIH JKaHa TYpJEpiHAEC MIapyallblIbIK KYHIbI KacCHETTEpiHIH
TYKBIMKYaJIayIIbUIBIFBIH 3€PTTEY;

- SNP mapkeprnepi HETi3iHIE€ T€HOTUIITEY KYPri3y apKbUIbl KYPFaKIIBUIBIK
IIeH TY3JBUIBIKKA TO3IM/I1 HOKAT YJTUICPiH aHBIKTAY.

3epTTey  HBICAHAAPBI: HOKATTBIH  OTaHABIK  JKOHE  QIEeMJIK
KOJUICKIUSACKIHBIH copTTapsl (Cicer arietinum L.).

3eprreyain kaHaablFbl. Asnramkel per Conrycrik  KazakcTaHHBIH
CEJICKIMSUIIBIK TOKIPUOECIHE MOJEKYJSPIBIK — TeHETHKAIBIK diCTepl KoJaaHa
OTBIPBITT KIACCUKAIBIK CEJICKIHs HETI31HAE KYPFaKIIBUIBIKKA JKOHE TY3IBLIBIKKA
TO3IMII HOKATTBIH Typiepi anblHAbl. JKaHa KypacThIPBUIFAH MOJEKYJIATBIK
'‘Amplifluor-like SNP' mapkepnepiH mnaijganaHy HeTi3iHIE TE€HOTUIITEY OIICiH
KOJITaHa OTBIPBINT HOKATTHIH KYPFAKIIBUIBIKKA KOHE TY3Fa TO3IMJ1 COPTYATLIEpi
MEH TYPaKThI JIMHHUSIAPHI AaHBIKTAJIIBI.

3eprreynin TEOPUSIIBIK MAaHbI3bI. MouJieKynanbIK-TeHEeTUKAIBIK
nonumMopPu3Mal OakbuIayFa JKOHE TaHAAIFaH YMITKEp-T€HIEPAIH AKCIPECCUSICHIH



Kyprizy ymin keneci ‘Amplifluor-like SNP’ mapkepnepi kypacteipsuiasr: KATY -
C22 (Tpauckpuniusuiblk (akrop CaRab-GTP), KATY-C19 (TpaHCKpHUMIIIHSHBI
perreymi CaMYBL1) xxone KATY-C21 (Petreyri siaepiaik gaktop CaZnf CCHC).
Conryctik Ka3akcTaHHBIH CENEKUMSUIBIK TIKIPUOECIHAE OpPTYPIl IKOJOTHUSIIBIK -
reorpadusIIbIK OpTagaH MBIKKAH HOKATTHIH OTAHJIBIK JKOHE QJIEMJIIK KOJUICKITUSCHI
MEH onaplbiH OynanaapeiHa, SNP MosekynanblKk MapKepiiepiH KOJJaHy apKbLIbI
QJIFAIIKBl PEeT TEHOTUIITEY KYPri3uiai. ByJ1 )KYMBICTBI MOJIEKYTAIBIK-TCHETUKAIBIK
OMICTEpiH KOJIJIaHA OTBIPHINT JOCTYPJl CENCKIUSIBIK OIICTEPMEH CYPBITITAPIbI
ecipy OOWbIHIIIA YCBIHBIC PETIHJE, COHBIMEH KaTap CTYICHTTEPre CEJICKIIUSIIBIK
MOHJIep OOMBIHIIIA QMIICTEMEITIK HYCKAYJIBIK PETIH/E Maii1ananyra 00aabl.

3eprreyain Toxkipuodeaik MmaHbI3bl. ConTycTik KazakcTaHHBIH KypFak Jana
aliMarbl JKaFdaiibIH/Ia TAHAIITHIK 3EPTTEYNEP/Ii KEIIeH 11 Oaraay MEH 3epTXaHaJIbIK
3epTTeyJep HETi3iHAE KYPri3UIreH aTaaMBbIII KYMBICTBIH HOTHIKECIH/IE HOKATTHIH
KYPFAKIIBUIBIKKA JKOHE TY3JaHyFa TO3IM/1 KYHbl KACUETTEPIHIH Ke3Aepi OeliHim
anplHIBl.  Monekynanblk reHeTukanblk SNP  MapkepiepiHe  HeETi3eireH
TCHOTHUIITEY OJICTEPIH KOJJIaHY apKbUIbI KYPFaKIIBUIBIKKA OHE Ty3Fa TO3IM/Ii
TUOPUITI JIMHUSIIAD aHBIKTAJIIbI.

Koprayra mblrapbl1aThIH HeTi3ri Karujaanap:

1 Komnekuusael kemeHai 3eprrey Herizinge Contyctik KazakcTaHHBIH
CEJICKIUSUIIBIK TOXKIpUOeciHe 6acTankpl HOKAT MaTEPUAIIbIH IBIFApy

2 Hoxkar ecIMIIKTepiH KYPFaKIIbUIBIK MEH TY3JbUIBIKKA OeimMiey Ke3iHie
MOJIEKYJIAIbIK MEXaHU3MIEpAl pEeTTEeHTIH TeHaepAi 3eprreyre apHainraHn SNP
MapKepJIepiH Kacay *KoHe Tayjiay.

3 3eprrenren SNP wMapkepiiepi OoOWBIHINIA TEHOTUIITEY OMICIH KOJIIaHA
OTBIPBITI, HOKATTHIH KYpPFaKIIbUIBIKKA >KOHE TY3/laHyFa Te3IM1 KeJemieri Oap
TYPJIEPIH KYpy

3epTTey KYMBICHI 3€pTXaHAJIBIK KOHE TAHAINTBHIK KarJaija >Kyprizuiil.
TananTeik TokipuOenep wMeH BeretaTtuBTi dkcnepumentrep C.CeitdymmH
ateiHaarbl KATY nana cranmusacel Herizingae AxMona oOneickl «HuBa» mapya
KOKQJIBIFBI ~ JKarJaliblHIa OJKOHE  arpoHOMHUs  (aKylbTETIHIE  OpHaJIacKaH
«DUTOTPOH» 3EPTXAaHACBIH/IA KY3€re achIpbULIbl. MOJEKyIaabIK-TeHETHKAIBIK
3epTTeyIiep C.Cenipynnun aThIHJAFbl KATY aybUIIIAPyalIbIIbIK
OMOTEeXHOJOTUACHIHBIH ~ FhUIbIMU-3epTTey miatdopmaceinga (F3IIAB) xone
dnunaepc yauBepcuteTi (Axenanna, ABCTpaius) 3epTXaHajgapblHaa KYPri3iimi.

3epTTey  KYMBICBIHBIH  sKapusiiaHybl. JlWccepTanusiHbIH  HETI3Ti
HOTIDKEIepl OOMBbIHITA 9 FRIIBIMU MaKalla yKapHusJIaHJbl, COHBIH IMIiHAe 3 Makala
KP bxxFM BBFCBK ycbinFan xapusibiMaapaa:

- C.Ceiipymmun atbiHaarbl  Kazak arpoTEeXHHKaIbIK YHUBEPCUTETIHIH
Kapusicet (Hyp-Cyunran, 2019 x.);

- Kazak yiITTBIK arpapiblK YHHUBEPCUTETIHIH >KypHanbl «I3meHicrep,
Hotwkenep. — Mccnenosanus. Pesynbratsly (Anmatel Kanacel, 2020 x.);

- A.baiitypceiHOB atbiHAarbl KocTaHaii MEMJIEKETTIK YHHBEPCHUTETIHIH
KeIlcalialibl FRUTBIME JKypHanbl «31 intellect, idea, innovation - WHTEIIEKT, Hes,
naHoBanus» (Kocranaii, 2020 x.).



3 wMakama XaJgblKapalblK FBUIBIMU-TIPAKTUKAIBIK KOH(EpEHIUsIap IbIH
MaTepHaIapbIHA:

- The 11 International Conference on Bioinformatic of Genome Regulation
and Structure BGRS\SB-2018 (HoBocu6upck, 2018 — 20-25 tamei3, 2018);

- 5-mi  PlantGen2019 Xanbikapanbslk KoH(pepeHuusicel «I'eHeTuka,
reHoMHKa, OnouHdopmaTuka u OuotexHonorust pactenuit» (HoBocubupck, 24-29
Mmaycbim, 2019 x.);

- XaJplKapaJblK FBUIBIMH-TIPAKTHKAIBIK KOHPpeHIus «MoaepHu3aIus
arpoONpPOMBIIIJIEHHOTO  KOMIIEKCAa W YCTOMYMBOE  Pa3BUTHE  CEIBCKUX
TEPPUTOPHUID», arpapiblK-TEXHUKAIBIK OuliMHIH 40 KbpuUiabiFbiHa SkoHe .
YonuxanoB ateiHgarel Kekmreray memiekertik yauBepcuteTiHiH C. CaaBakacos
aTBIHJAFBl ATpapiblK 3KOHOMHMKAJIBIK WHCTUTYTBHIHBIH MEPEUTONBIHA apHAaJFaH
(Kekmeray; 2019 — 29 kaparma).

3 makana ‘Web of Science’ (Thomson Reuters) xone ‘Scopus’ (Elsevier)
0a3achlHa CHETIH XaJIbIKApaJbIK KapUsIbIMIapaa:

- BMC Plant Biology (¥asiopurtanus, 2017);

- Frontiers in Genetics (ILIBeiiapus, 2019);

- BMC Plant Biology (¥asi6purtanus, 2020).

JlaccepTauMsiHBIH ~ KojJeMi  JKdHe  KYpPbLIbIMBL.  Jlucceprarus
KOMITBIOTEPITIK TepUTiMHIH 125 OeTiHae OasHIaNbIN JKa3bUIFaH, OJI KipicmeaeH, S
OesliMHEH, 22 TIpKEMEJCeH, KOPBITHIHABI JKOHE NPAKTUKAIBIK CEJICKIUS YIIiH
YChIHBICTApJIaH, ojeOuerrep TiziMiHeH, 24 KecTelneH, 35 cyperTeH xkoHe 12
KOChIMIIIaZaH Typaabl. JKYMBICTBI OpbIHIAY OapeichiHma 269 omebuer ko3l
naiaananbuibl, OHbIH 130-1 met Tutaepiue.



ANNOTATION

on the PhD thesis of Khassanova Gulmira Zhumagalievna on the topic:
‘Genotyping of chickpea (Cicer arietinum L.) germplasms of domestic and
international collection for drought and salinity tolerance using SNP
molecular markers’ for the PhD degree in the specialty 6D080100 -
Agronomy.

Relevance of the topic. The President of the Republic of Kazakhstan in his
strategy ‘Kazakhstan-2050 considers food security as a global challenge of the
XXI century. The high growth rates of the planet's population contribute to this.
The President noted that the territory of the Republic of Kazakhstan allows
producing high-quality agricultural products and gives huge opportunities to solve
this problem. In this connection, strategic plans for the development of
agribusiness have been developed to increase competitiveness on the basis of the
introduction of domestic scientific research and transfer of foreign technologies.

In different countries, in the conditions of arid lands, one of the most
promising legume crops is chickpea (Cicer arietinum L.). Having the highest
tolerance to drought and heat among other legumes, chickpea can significantly
stabilize the production of high-protein seeds and increase the resilience of all
agricultural systems. Due to the powerful root system and economic expenditure of
moisture, chickpea is the best crop suited for growing in regions that suffer from
frequent droughts during the summer. This is legume plant species considered as
one of the most tolerant crops in dry and hot conditions. Many researchers have
often noted this in their publications. Being one of the best previously-harvested
crops, chickpea has a great agro-technical value to restore and enhance of soil
fertility. In symbiosis with nitrogen-fixing bacteria, plants absorb large amounts of
atmospheric nitrogen and contribute to its accumulation in the soil, which is
extremely important for subsequent crops in agricultural rotation. In fact, Cicer
arietinum plants do not have common diseases and pests with cereal crops.
Besides, the usual problem for cereals crops is monocot weeds. In this regard,
chickpea is legume but cereal crops, the use of chickpea in crop rotations allows to
control with annual and perennial weeds more effectively. In terms of nutritional
value, chickpea seeds are superior compared to other legumes. By studying the
growing demand for chickpea seeds, it is necessary to produce new improved
varieties using modern marker-assisted selection for more detailed analysis of the
genetic background of modern varieties. To choose the germsplasm material of
chickpea for hybridization with subsequent analysis of sibling lines and new
varieties, the study is carried out with the use of DNA markers. The economically
valuable traits can provide high efficiency, benefit and the possibility to produce
the best new varieties when the modern method of DNA markers and traditional
breeding methods are used together. It is important to note that the genotyping and
molecular markers are used world-wide to study plant economically valuable traits
as the newest tools that significantly reduce the process of a new variety
production. Achievements of modern agricultural biotechnology give breeders the



opportunity to respond more rapidly to the needs of different sectors of agriculture.
For the successful development of plant breeding in Northern Kazakhstan it is very
Important to use modern molecular genetic technologies to produce high-yielding
drought tolerant cultivars.

The aim of research is the production of novel chickpea genotypes with
tolerance to drought and salinity in Northern Kazakhstan based on applications of
genotyping methods with molecular SNP markers in chickpea domestic and
international germplasm collections.

Objectives of the study:

- to study germplasm collections from different ecological and geographical
origin;

- to identify sources of economically valuable traits for their use in breeding
as a source material;

- to establish a database of SNP-markers, associated with potentially
important genes, controlling drought- and salinity tolerance traits in chickpea;

- to study the heritability of economically valuable traits of a new hybrid
material;

- to identify chickpea genotypes with tolerance to drought and salinity based
on genotyping with SNP markers.

The novelty of research. For the first time in the breeding practice of
Northern Kazakhstan, drought-resistant and salt-tolerant forms of chickpea were
obtained using classical breeding using molecular genetics methods. Drought-
tolerant and salt-tolerant cultivars and constant lines of chickpea were identified
using the genotyping method based on the newly developed molecular ‘Amplifluor
- like SNP' markers.

Theoretical significance of there search. Amplifluor-like SNP markers
KATU-C22, KATU-C19 and KATU-C21 were developed for evaluation of
molecular-genetic polymorphism and expression of isolated gene-candidates
controlling: Transcription factor CaRab-GTP; CaMYB1 transcription regulator;
and Regulatory nuclear factor Caznf CCHC, respectively. The genotyping of
domestic and International germplasm collections from different ecological and
geographical origin and their hybrids was first time conducted for chickpea
breeding in Northern Kazakhstan using molecular SNP markers. This work can be
used as recommendations for breeding programs of chickpea -cultivars by
traditional methods of selection with the application of molecular genetic methods,
as well as methodological manual booklets for students on the discipline of
agriculture and plant breeding.

The practical significance of the research. As a result of this study, on the
basis of a comprehensive assessment of field tests in the conditions of arid zone of
Northern Kazakhstan and laboratory studies, sources of valuable traits were
identified - varieties of chickpea resistant to drought and salinity. Highly valuable
chickpea genotypes and progenies of hybrid lines with tolerance to drought and
salinity were produced in this study based on genotyping methods with molecular-
genetic SNP-markers.

The main defending statements:



1. Obtaining the source material of chickpea for the breeding practice of
Northern Kazakhstan on the basis of a comprehensive study of the collection

2. Development and analysis of SNP markers for the study of genes
regulating molecular mechanisms in plant adaptation to drought and salinity.

3. Production of drought-and salt-tolerant chickpea genotypes with the use
of genotyping method with studied SNP markers.

The work was carried out and performed in laboratory and field trial
conditions. The field experiments and the conduct of plant growing and vegetation
experiments were conducted on the basis of the field Campus of S.Seifullin
Kazakh Agro-Technical University (KATU), Agribusiness company ‘Niva’
Akmola region and in ‘Phytotron’ plant faculty of S.Seifullin KATU. Molecular
and genetic research was carried out in the laboratories of the Scientific research
platform of agricultural biotechnology (NIPS) S.Seifullin KATU and at Flinders
University (Adelaide, Australia).

Approbation of the study.The main results of the Dissertation were
published in 9 scientific papers, including 3 articles in peer-reviewed journals,
recommended by KKSON Ministry of Science and Education (MSE) RK:

-Scientific Bulletin of S.Seifullin Kazakh Agro-Technical University (Nur-
Sultan, 2019);

- Journal ‘Research. Results’ of the Kazakh National Agrarian University
(Almaty, 2020. Ne2);

- Multidisciplinary scientific journal: ‘3i: Intellect, Idea, Innovation’ -
(Kostanay: A.Baitursynov KSU, 2020, Ne3).

Three publications in the materials of International Scientific and Practical
Conferences:

- The 11 International Conference on Bioinformatic of Genome Regulation
and Structure BGRS/SB-2018 (Novosibirsk, 2018 - August 20-25, 2018);

- 5th International Conference PlantGen 2019 ‘PlantGenetics, Genomics,
Bioinformatics and Biotechnology’ (Novosibirsk, June 24-29, 2019);

- International Scientific-Practical Conference ‘Modernization of agro-
industrial complex and sustainable development of rural areas’, dedicated to the
40th Anniversary of Agrarian-Technical Education and the Anniversary of the
C.Sadvakasov Agro-Economic Institute, S.Valikhanov Kokshetau State University
(Kokshetau; 2019 - November 29).

Published 3 articles in International journal included in the databases of
‘Web of Science’ (Thomson Reuters) and ‘Scopus’ (Elsevier):

- BMC Plant Biology (UK, 2017);

- Frontiers in Genetics (Switzerland, 2019);

- BMC Plant Biology (UK, 2020).

The scope and structure of the thesis.The PhD thesisconsist of 125 pages
of computer text, containing Introductions, 5 Sections, 22 Sub-sections,
Conclusions, Recommendations for practical selection, List of literature, including
24 Tables, 35 Figures and 12 Appendices. The list of used references contains 269
titles, including 130 in foreign languages.



