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REVIEW OF A SCIENTIFIC CONSULTANT

for the dissertation work of Aset Abdymaratovich Turgumbekov on the topic: “Increasing
the reproductive function of cows based on a study of the dynamics of growth of the
dominant follicle and genotyping at the ERa gene locus,” submitted for defense for the
degree of Doctor of Philosophy (PhD) in the specialty 6D120100 Veterinary Medicine

In the world over the last 15-20 years, there has been a trend towards an increase in milk
productivity, but another important indicator like the fertility of cows is decreasing; we get
fewer calves per 100 cows. A great reserve for increasing the reproductive function of cows is
a deep functional study of the processes of oogenesis, folliculogenesis, the dynamics of growth
of dominant and subdominant follicles in cattle, the study of the endocrine mechanism of the
estrous cycle and the ovulation process. Currently, research by scientists has established that in
cows, during the period between two ovulations, two or three waves of growth of dominant
follicles occur; using ultrasound scanning of the ovaries, the dynamics of follicle growth and
their growth rate have been determined. There is evidence that the growth of one single
dominant follicle occurs as a result of the support of a population of subdominant follicles.
Knowledge of the growth characteristics of dominant and subdominant follicles, determination
of the causes of oocyte apoptosis and atresia of individual follicles allows us to develop optimal
schemes for synchronizing the estrous cycle. The terms stimulation or synchronization of the
estrous cycle, induction of the estrous cycle, and ovulation induction should also be more
precisely defined. The obtained theoretical knowledge allows us to reveal the mechanism of
these physiological processes. Often in veterinary gynecology, synchronization of th¢ estrous
cycle is carried out frontally, spontaneously, without taking into account the physiological
processes in the cow’s body; the only thing that is taken into account is the presence of a well-
formed corpus luteum. Also important in theoretical and applied terms is the study of DNA
markers of reproductive function, the study of the associative influence of gene alleles on
reproductive function in cows.

The dissertation work was carried out at a high methodological level, research methods were
used such as ultrasound scanning of the ovaries, determination of the functional activity of the
corpus luteum using Doppler ultrasound, assessment of the state of vascularization of the corpus
luteum during the estrous cycle, determination of the concentration of the hormone estradiol in
the blood serum by ELISA, molecular -genetic diagnostic methods, PCR, PCR-RFLP analysis,
bioinformation processing of genotyping results. The results of the study of the dynamics of
growth of dominant and subdominant follicles are presented in the dissertation work in the form
of sonograms, where the results of measuring the diameters of the follicles are clearly visible.
Electropherograms identified genetic variants at the loci of the estrogen receptor ERa and
GDF9 genes. In order to obtain reliable genotyping results, computer calculator programs,
Equilibrium Hardy-Weinberg (https://gene-calc.pl/hardy-weinberg-page) were used and digital
values of ¥2 were determined.

It should be noted that the study of the characteristics of follicle growth is a complex process,
since ultrasound scanning of the right and left ovaries was carried out using ultrasound devices
PU2200 Vet and Mindray Z5 Vet, which allow obtaining good quality sonograms. However, the
complexity of the process lies in the fact that it is difficult to identify this population of maturing



follicles, where is the dominant follicle, where are the subdominant follicles. The dissertation
author conducted such studies during the estrous cycle with an interval of 48 hours, the scan
results were saved in the form of sonograms. Thus, in the studied cows, two or three waves of
growth of dominant follicles were determined, the growth rate of dominant and subdominant
follicles was determined, 0.9 mm - 4.43 mm per day, 0.26 mm - 1.40 mm per day, respectively.
The change in the concentration of estradiol in the preovulatory period was determined; in all
studied animals there was a slight increase in the concentration of estradiol at the end of the
preovulatory period. In randomly selected cows with an unknewn period of the estrous cycle,
there is a significant increase in the concentration of the hormone estradiol in the blood serum,
which corresponds to the hypothesis that the population of subdominant follicles ensures the
growth of the dominant follicle, in this case an increase in the concentration of estradiol, due to
the secretion of this hormone in multiple subdominant follicles. Doctoral student, Turgumbekov
A.A. has been established that good results of synchronization of the estrous cycle can be
obtained by preliminary ultrasound scanning of the ovaries; animals with follicles (diameter 5-
8 mm) respond positively to hormonal treatment.

In the dissertation work, genotyping of DNA samples of 120 cows of the Holstein breed of the
breeding farm of Baiserke-Agro LLP was carried out in the Talgar district of Almaty region.
The animals were preliminarily divided into 4 groups: cows that were fertilely inseminated in
the period from 45 to 60 days, from 61 to 90, 91-120 days and more than 120 days after calving,
In the studied group of animals, it is observed that at the GG gene locus, cows with the
homozygous GG genotype have high reproduction rates compared to animals with other
genotypes. According to the GDF9 gene locus, animals homozygous with the TT genotype were
found to be highly fertile. In the dissertation work was carried out to analyze the world literature
and the author of the dissertation obtained similar results in terms of the growth of dominant
and subdominant follicles and changes in the concentration of the hormone estradiol.

The dissertation work of Aset Abdymaratovich Turgumbekov includes the following sections:
introduction, literature review, materials and research methods, research results, discussion of
obtained results, conclusions and suggestions for production, list of references. The reliability
of the obtained results is confirmed by the received patents for the invention of the Republic of
Kazakhstan (4 patents) and 1 patent for a utility model of the Republic of Kazakhstan, the main
results of the study were published in the International Journal of Veterinary Science, which has
a percentile of 58. The work is illustrated with photographic materials, sonograms,
electropherograms, where the results of experimental work are reflected.

Personal contribution of a doctoral student:

Ultrasound scanning of the ovaries during the estrous cycle was carried out by a doctoral
student with the participation of veterinary specialists from the Baiserke-Agro LLP dairy farm;
collection of biological material, DNA extraction from blood samples, sonogram analysis,
genotyping of DNA samples and analysis of the results obtained were carried out personally by
doctoral student A.A. Turgumbekov. In the dissertation work, 120 DNA samples were
genotyped at two gene loci, the estrous cycle of cows was synchronized in the amount of 58
heads using the OvSynch method, 87 heads using the PreSynch-OvSynch method. During the
dissertation work, the doctoral student mastered diagnostic techniques necessary for a
veterinarian, such as ultrasound scanning of the ovaries, identification of follicles, identification
of the dominant follicle, assessment of the physiologicat activity of the corpus luteum based on
the results of ultrasound scanning of blood vessels, determination of the degree of
vascularization of the corpus luteum on days 7-10 of the estrous cycle. The doctoral student
knows the technique of horizontal electrophoresis, preparation of the reaction mixture, design
of primers using the Primer 3 program, independently carried out amplification of a fragment



QI

of the ERa, GDF9 genes or visualization of electrophoresis results using a gel documentation
system.

The results of the study were repeatedly tested at international scientific conferences: Russia,
St. Petersburg, 2018 and Altai State Agrarian University, Barnaul, 2020. Thus, the dissertation
work of Aset Abdymaratovich Turgumbekov meets the requirements for doctoral dissertations
in the specialty 6D120100 - “Veterinary Medicine”, and the doctoral student deserves to be
awarded the degree of Doctor of Science. .

Scientific gonsul ant,
ProfesSQI; Przemyslaw Sobiech
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TyprymoOexoB Acet AGIBIMAPATOBHYTIH
6D120100 «BeTepuHApHSUIBIK MeJHIHHA» MaMAHABIFLI OofibIHINA (HI0cODus
nokropsl (PhD) napeskecin aay ymin ycbIinran «{oMHHAHTTBI doLTHKYNIIH ocy
NMHAMHAKACKIH 3epTTey one ERo redininjokychl 00fbIHIIA F€eHOTHNTEY
Heri3inae CHBIPJIAPABIH PeNpoAyKTHBTIK KbI3METiH aPTTHIPY» TAKbIPbIOBIHAA
OPBLIHAAJFAH JHCCEPTAUMIIBIK JKYMBICBIHA
FBIJIbIMH KEHECHITHIH ITIKIPI

Oneme courbl 15-20 XbIIIa CYT OHIMAUTINHIH ecy TeHIeHIUACH Oaikaryna,
6ipax Tarel Gip MaHBI3/IBI KOPCETKIII CHBIPIAP/IBIH YPBIKTaHy KOpPCeTKilli ToMeH/ey e,
100 Gac cubIp/iaH anbIHATHIH Oy3ay CaHbl as3. CHBIpJ'[apJII)IH PENPOLYKTHBTI KbI3METIH
apTTEIPyZa OOBOTreHe3, (OJIMKYJIOreHe3 YPIicTepiH, Ipl Kapa Majiarbl JOMHHAHTTEL
KOHE CyGI[OMIrIHaHTTBI (oIUTMKyTanapasH ©cy IMHAMUKACHIH, SCTPAIIBIK LUKIIIH
SHIOKPUHIIK MEXaHU3MiH jKoHe OBYJISALHS MPOLECIH 3epTTey 03eKTi GOIBII TaObLIATE.
Kazipri yakpITTa FajabIMIap/IbIH 3epTTeynep1 cupIprapja €Ki OBYJISAIMs apachIHIAFbI
Ke3eH/le JOMHUHAHTTHI (QOITHKY/IIapbIH OCyiHiIH eKi HeMece YII TOJIKBIHb 00JaThIHBIH
aHBIKTaFaH, aHAIBIK Oe3ep/li yIbTpaablObICTEIK CKaHepJiey apKbLIbl (GOTHKYIIIBIH OCY
TMHAMUKACHI JKOHE ONApIBIH ©CY JKBUIIAMAIBIFBI aHBIKTaJFaH. bip IOMHHAHTTBI
(bOJIJIHKYJ‘I,IIBIH ecy1 cyOIOMUHAHTTH! (DOIUTHKYJAAP/ABIH IOy ISIIHSACBIHBIE KOJIAAY
HOTHXeciHae ©ceTiHi Typansl nepexrep Oap. JIOMMHAHTTHI JKOHE CyOZOMHUHAHTTBI
oITHKyTaNap/IBIH 6cy CHIIaTTaMaTapbiH Oily, OOLUTTEP/IH allONTO3bIHBIH KIHE JKEKS
q)ommeJIanapﬂLIH aTpEe3MsACHLIHBIH ~ cebenTepin AHBIKTAY, ICTPAIABIK  LMKIIBI
CHHXPOH/IAy YIIiH OHTalyIbl HyCKalap/sl xkacayra MyMKiHAIK Oepenti. COHBIMEH KaTtap
SCTpalBIK  IHMKJIi  BIHTANAHABIPY ~HEMECe CHHXPOHIAY, SCTPABIK  HHKIAbL
MHIYKIUSUIAY KOHE OBYJISUMSHB HHAYKIHIAY TePMUH/EPIHHE TQIipeK aHbIKTAMaap
Oepy Kepek. AJBIHFaH TEOPHSIBIK OimiM  OCBI  (PM3HOJIOTHSUIIBIK POLECTEPIIH
MeXaHHU3MIiH auryra MyMKigaik Gepeni. KeOinece BeTepHHApHSIBIK I'MHEKOIOTHAIA
3CTpANBIK LMK CHHXPOHIAY CHUBIP ar3achIHIAFbl (PH3HONOTHAIBIK mporecTepal
ecerKe aJMacTaH Kb, Ke3eHCOK JKy3ere achpbliajsl. EckepinieTin xKajFbl3 Hapce,
SKAKCHI KAJBIITACKAH capbl JeHeHiH 60mysl. TeOpHSIIBIK jKoHE KOJMAaHOalbl TYPFBIIA 12
penponyktusti GyHkumstHbHE JJHK Mapkeprepin 3epTTey, CUBIPIapAbIH PEeIpOyKTHUBTI
KBI3METIHE I'eH aljesbAePiHiH aCCOIHATHBTI 9CepiH 3ePTTey MaHbI3/IbI.

JlMCCepTalMsIIBIK JKYMBIC JKOFaphl OJiCTEMENIK eHreHze JKYPri3iial, aHaJbIK
Gesmepni Y3 ckamepney, pomteporpadus Y]I3 KeMeriMeH — capbl JICHEeH1H
DYHKIHOHANABIK GeqCeHaiTirin aHbIKTay, 3CTPallbl LUKI Ke3iHIe Capbl JIeHeHIH
BACKYJIAPH3aIHsl JKaFdaliblH Oaralay CHSIKTBl 3epTTey OicTepl KOJIAHBUIIBL KaH
CapBICYBIHIAFBI ACTPAJIMOJ TOPMOHBIHBIH KOHIEHTpauuscei MDA oNiciMEH aHBIKTAY,



MOJICKYTaNBIK-TeHETHKANIBIK AUarHocTukanslK omictep, [ITP, ITTP-POY¥IT rtanmay,
TCHOTHIITEY HOTHXeepiH OHOAKIApaTThIK eHuey. JOMHHAHTTEI JKoHe CyOMOMHHAHTTEI
(GonnuKynanapsH ecy JMHAMUKACBIH 3ePTTey HOTHKEJEP] AUCCEPTALMSIBIK, JKYMbICTA
COHOrpamMma TypiHae OepinreH >koHe (OIMKYIIAPOBIH JAHAMETPIIEPIH  oJlIley
HOTHIKENEPl aHBIK KOPCETLAreH. DIeKTpodeporpammaiapia 3CTPOreH Il pelenTopiap
ERa »xone GDF9 renzepiHiH JOKycTapblH[Ia T€HETHKATIbIK HYCKAJAphl Tapalybl
aHbIKTaIFaH. HaKThbl T€HOTUNITEY HOTHIKENIEPIH aly YIIIH KOMIBIOTEPIIK KaJbKYJISTOP
6arnapnamanapsl, Hardy-Weinberg Equilibrium (https:/gene-calc.pl/hardy-weinberg-
page ) maiaaHbLUIIbl )KOHE Y2 CaHABIK MOHIEP] aHBIKTANIIEL.

AlTa KeTy Kepek, (OIHKYIIEpAiH ©Cy CHIaTTaMalapblH 3epTTey Kypaeni
IpOLECC, OUTKEHI OH JKOHE COJI aHAIBIK Oe3lepliH YJIbTPaablOBICTEIK CKaHepieyi
PU2200 Vet »xome Mindray Z5 Vet ymbTpaabIOBICTHIK KYPBUIFBUIAPBIH KOJIAHY
apKBUIBI JKY3€Te acChIpbUILbI, Oyl camanbl yIbTPaibIOBICTBIK 3€pTTeyre MYMKIHJIK
Oepeni. JlereHMeH, TpOLECTiH KYpHeIUIiri MbIHAza, JaMbIl  Kelde JKaTKaH
(boTMKYIAAapABIH TOMYJIILMACHH aHBIKTAY KHbIH, Kail )Kepie TOMUHAHTTH QOIIHKYII,
Kail jxepae cyOmoMuHaHTTEl QOIIHKYI. JluccepTars aBTopsl MyHIal 3eprTeynepai 48
CaraTThIK apaybIKIIeH 3CTPAJAbIK KK i0IHAE JKYPri3reH, CKaHepley HOTHKelepi
coHorpamMMa TypiHAe caxTaigraH. COHbIMEH, 3epTTelreH CHUBIpIapia JOMHHAHTTHI
(bonnuKynamapAblH 6Cy TONKLIHBIHBIH €Ki-YIII TOJKBIHBI AHBIKTAJI(bI, JOMUHAHTTHI JKOHE
CyOJJOMUHAHTThI (DOJUIUKYNAIAPABIH 6CY JKbUIIaMILIFEl Toyiirine 0,9 MM — 4,43 MM,
0,26 mm — 1,40 MM Toyiirine, colikecinme GonraH. OByJsiusra AeiiHri KeseHue
5CTPaJUO]  KOHUEHTPAUUSACBIHBIH  ©3Tepyi  aHBIKTaIObl, OapiBIK  3epTTelreH
KaHyapriapaa OBYJISILIUS QJIJIbIHIAF bl Ke3eHHIH COHBIH]IA 3CTPAAHON
KOHI[EHTPALMACBIHEIH IIaMallbl >KOFapbuiaybl OalKaimbpl. DCTpalObIK WK Oenricis
Ke3eHIMeH Ke3/efiCOK TaHJalnraH CHBIpJIapaa KaH CapBICYBIHAAFBl  9CTPaauol
TOPMOHBIHBIH ~KOHLEHTPALMSACHIHBIH aWTapibIKTail JKOFapbulaybl Oaifkamanmel, Oy
CyOMOMHUHAHTTHI (DOIITHKYIATAPIBIH MTOMYJISIIUASCEH JOMUHAHTTEI (DOJUIMKYIABIH OCyiH
KaMTaMachel3 €Teli, OSCTPaJyoNl KOHIEHTPALWACHIHBIH S KOFapbliaybl, OipHelle
CyOJOMHUHAHTThI (OJUIMKYJIapia CeKpelHsChiHAa OalaHBICTBl JereH TIHMIIoTe3ara
CoMKec KeJei. JlokTOopaHT, Typrymbekon AA. 3CTpaJIbl LUK
CUHXPOHH3ALUSACHIHBIH JKaKChl HOTHJKENEPIH aly YIIH aHaJbIK Oe3JepiiH aliblH ala
YJIbTPaJbIOBICTEIK CKaHepliey apKblIbl ayFa OONaThIHBl aHBIKTaraH, (hOJUIHKYJIIaphl
(muameTpi 5-8 MM) KaHyapliap TOPMOHAJIBI EMEYTE OH XKayar GepreH.

JluccepTanusulblK JkyMbicTa AnMatsl oOnbickl Tanrap aynanbiHzmarel «baticepke-
Arpo» KIIC acpinm TYKbBIMABI IIapyamibuibiFbiHad 120 6ac roamTHH TYKBIMJIBI
cuplpably JIHK ynrinepi remorunrtey »xyprizinai. Xamyapmap anmein ana 4 ToIKa
Oeuninai: 45-ten 60 xyHre neifin, 61-nen 90-ra geiiin, 91-120 KYHAIK JKoHE ToJIeTeHHEH
KeHiHri 120 KyHHeH aca Mep3iM/ie HOTHKel YPhIKTaHABIPbLUIFaH CHBIPJIAp. 3epTTeIeTiH
Ka"yapiap ToObiHIa ERa noKycel OoitbiHIIa GG TeHOTHII T'OMO3HIOTAJIBI
CHbIpiapIblH 0Oacka TeHOTHNTepi Oap »kaHyapnapMeH CaJbICTBIPFaHIa ©cCim-eHy
KOpCeTKIINTepl >KoFapsl ekeHi Oalikamanel. GDF9 reniniy jokyceiHa ceiikec TT
FeHOTHIITI TOMO3HUIOTaJbl JKaHyapJapAblH YPBIKTAHy KOPCETIINl »KOorapsl eKeHJiri
aHbIKTaNABl.  JlUccepTalMAABIK — KYMBICTA  TAKbIPBIT  OOWBIHIIA  IYHHEKY3LUIIK
oebueTTepal Tangay KyMBICTaphl KYPri3iii, JUccepTalys aBTOPb! JOMHHAHTTEI KOHE
CyOJOMUHAHTTEI Gonnukynanapasiy ecyi, 3CTPaguoI TOPMOHBIHBIH




KOHIICHTPAIMACBIHEIH ©3repyi OolbiHIIA omebuerTepaepae OeplireH  HOTHIKeIepre
CoMKeC HOTHIKeJIep aJiIbl. _

TyprymbexoB Acer AOIBIMapaTOBUUTIH IUCCePTALMSIBIK >KYMBICH Kipicre,
omebuerTepre IOy, MaTepUalmap MeH 3epTTey oficTepi, 3epTTey HoTHXKenepi,
QJBIHFAH HOTWKENEpAl Tajlay, KOPBITHIHABUIAP MEH ©HJIpICKe YCBIHBICTap,
nalganaHbpUIFaH  ofeOueTTep Ti3iMi OemiMmaepiH KaMTHUOBL. AJIBIHFaH 3epTTey
Hotwxkenepin Kazakcran PecnyOnukachelHblH eHepTaObICKa aybIHFaH NaTteHTTepiMeH (4
nateHT) JkoHe Kaszakcran PecnmyOnuMKachlHBIH Taiimajisl MopeldiHe 1 maTeHTIIeH
pactaiajibl, 3epPTTEYHiH Herisri HoTwkenepi 58 malibI3gblK  KepceTkimi  Gap
Berepunapust rbuibiMbl International Journal sxypHaneiHma skapusiianasl. JKyMEeIC
(poTomarepualjapMeH, COHOrpaMMallapMeH, 3JeKTpodoperpaMmaliapMet paciMIeNreH
YKOHE DKCIIEPUMEHTTIK KYMBICTAPIbIH HOTHXKEIePi KOPCETIIreH.

JIOKTOpPaHTTBIH JKe€Ke yieci. OCTpalJblK UMK Ke3lHAe aHalblK Oe3epal
yIBTPaabIOBICTHIK CKaHepieyni poktopaHT «baiicepke-Arpo» JKIIC cyt-Tayapisl
(epMachIHBIH BeTepUHAPHs MaMaHIapbIHBIH KAThICYBIMEH JKYPTi3fi, OHOJIOTHSIIBIK
MaTepuanasl xKuHay, KaH ynrutepiner JIHK Gemin aimy, coHorpammansIk tangay, JHK
yJriiepiH TIeHOTHIITEY JKOHE albIHFaH  HOTIDKENepJi  Tajjaylbl  JIOKTOPAHT
A.A.TypreiMOeKkoB KeKe 31 ypri3ai. JuccepTalusiiblK dKYMBICTa €Ki TeH JIOKYCTaphl
ootieramra 120 JIHK ynrici reHOTHOTENi, CHBIPIApABIH ACTpalablK 1uKiIi OvSynch
onicimen 58 Oac, PreSynch-OvSynch omiciMmen 87 Oac kenemiHIe CHHXPOHOAJBL
JlrccepTanusiablK JKYMBIC OapbIChIHAA TOKTOPAHT Maj JopirepiHe KaxeTTi Oanay
szicTeMeNiepAi MEHrepji, MbBICAJbl, aHalbIK Oe3lepli YJIbTPaAbIOBICTHIK CKaHEpIeYy,
dormuKynnapael aHbIKTay, NOMHHAHTTBl (OJUIMKYJIbl aHBIKTAY, YJIBTPalbIOBICTBIK
CKaHepiey HoOTHXKelepi OOWBIHINA capbl JeHeHIH (U3MONOTHSIBIK OeICeHAlTIriH
Oaramay, KaH TaMBIpJapblH, OCTpalmblk UMKIAiH 7-10 KyHaepi capbl JOeHEeHiH
BACKYJISIpH3allMs JIOPEXKECIH aHbIKTay. JIOKTOpaHT TOpHU30HTAIIBI 3iIeKTpodopes
TeXHHUKACHIH, PeaKIUIBIK KOCMaHbl JalbiHAaynbl, Primer 3 OarmapiaMachl apKbLibl
npadimepiiepai Jkobamaynel, ERo, GDF9 rennmepiHiH ¢parMeHTiH aMIUIU(pUKaLNs
Xacayapl ©3 OeTiHIe OpBIHIAIBI, TellIiK KyKarrama XyHheci apKbLIbl 3JeKTpodopes
HOTHKEJIEPiH BU3YyaIu3alusay ibl Oinei.

3epTTey HOTWIKENepi XalbIKapalblK FHUIBIMH KoH(epeHuusnapaa OipHemie per
ceiHakTan otti, Peceitne, Cankr-ITerepOypr kanaceiaaa, 2018 k., Anraii MeMIeKeTTIK
arpapJibslK yHHBepcuTeTi, bapuayn xanaceiaaa, 2020 x. ConsimeHr, Typrymbekos Acer
AOQIBIMapaTOBUYTIH AHCCEPTAlMAIBIK Kymblckl 6D120100 — «BeTepuHapusibik
MeJMIMHA» MaMaHJbIFbl OOMBIHIA JOKTOPIBIK [AHCCEepTalisIapra KONBLIATBIH
TajanTtapra cai Kejiemi, al JOKTOPaHT FhUIBIM TOKTOPEI PhD FRIIBIMH JopexKeciH alyra
TOJIBIK JIAHBIK.

FreumeiMu xeHecii,

npodeccop Przemyslaw Sobiech
KOJIbl )KOHE MEOPTAHBA






