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REVIEW OF A SCIENTIFIC CONSULTANT

on the dissertation work of Junussova Raikhan Zheksenbayevna on the
topic «Development methods for diagnosing genetic defects associated with
embryonic lethality and preventing gynecological pathologies in cows»,
submitted for defense for the degree of Doctor of Philosophy (PhD) in the
educational program 8D09101 - «Veterinary Medicine»

There are many factors that reduce the reproductive capacity of cows, but the importance of
each has not been the same over the years. At the beginning of the century, infectious diseases caused
great harm to livestock reproduction, whereas today, the diagnosis of infectious discases, prevention
has been implemented, the feed and forage base has improved, and selection work has been refined,
and in addition the productive traits of cows and the live weight of their calves have increased.
However, today, due to increased milk production, the problem of providing animals with balanced
nutrition in the postnatal period has arisen. This has manifested as a progressive decline in the
reproductive performance of high-yielding cows. Additionally, developing modern methods for
diagnosing genetic defects associated with embryonic death and preventing or eliminating bovine
gynecological pathologies are among the most pressing priorities for modern veterinary science and
livestock production. The importance of this issue is associated with the significant economic losses
in cattle farming resulting from decreased reproductive performance, early pregnancy loss, infertility,
and reduced calf-weaning rates.

One of the main objectives of veterinary gynecology is to maintain the health of dairy cows
and to ensure the birth and growth of their offspring. Factors that negatively affect this issue include
inflammatory and functional disorders of the reproductive organs, which manifest as the treatment of
long-term bovine infertility. Pathologies of the reproductive system were diagnosed using clinical
signs and laboratory research methods. The main drugs and treatment methods used are aimed at
stopping the inflammatory process in the uterus, restoring the microflora, and improving reproductive
function. The study shows that in the farms of the regions analyzed, embryonic death in cows is not
detected due to the lack of available diagnostic methods for assessing the reproductive function of
cows, Although the causes of embryonic loss cause significant economic damage, they have not yet
been fully studied. Therefore, in this study, we sought to conduct a comprehensive functional
investigation of the causes of embryonic death and to develop optimal solutions for improving the
reproductive performance of cows. The results of the scientific research work of dissertation candidate
R. Zh. Junussova were obtained based on experiments conducted in laboratory and enterprise
conditions. The objectives set for the study were fully achieved. The research was conducted
comprehensively, and the topic was thoroughly explored. The anamnesis of gynecological diseases in
the farm population was collected and diagnosed using vaginal, rectal, and ultrasonic scanning
methods. Safety measures were implemented during the clinical and diagnostic research. Scientific
research was conducted from 2023 - 2026 at the Kazakh National Agrarian Research University, the
“Green Biotechnology and Cellular Engineering Laboratory” of the Kazakhstan-Japan Innovation
Center, the Department of “Clinical discipline”, the Faculty of Veterinary Medicine and biology at
Nicolaus Copernicus University in Torufi, Poland, conducted in the farms of Talgar, Enbekshikazakh
districts of Almaty region and Panfilov district of Zhetisuy region.

In our study, PCR-RFLP, Tetra Primer ARMS-PCR, KASP and Real-Time PCR methods were
used to identify carriers of genetic defects associated with embryonic death. Since the BLAD
hereditary disease arises from a point mutation, the PCR-RFLP analysis method was used in the
diagnostic procedure. The diagnostic method involved amplifying the target region with primers and
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identifying wild-type and mutant alleles using the endonuclease Taq 1. Certification of the DNA
samples FO!‘IHHZ fertility haplotypes was performed using Tetra-Primer ARMS-PCR and real-time
PCR anai)’ﬂ_s of the PCR-RFLP assay. As a result, n single nucleotide delction was identified in an
[1-exon region of the IFT80 gene. In the SDE2 (HHG fertility haplotype) and CWCIS (JHI fertility
haplotype) genes, in addition (o these methods, KASP and Real-Time PCR assays were also
developed.

'I:he dissertation work represents a high level of scientific novelly, as evidenced by four patents
granted in the Republic of Kazakhstan for genotyping methods related to embryonic mortality.

_ The work involved determining the prevalence of gynecological diseases, as well as their

diagnosis, treatment, and prevention. In the farms studied, the prevalence of gynecological discases
ranged from 25,83% 10 33,86%, Alongside the preventive outline for treating gynecological diseases,
treatment outlines were also applied. The treatment outlines were directed at inflammatory processes
of the reproductive organs and disturbances in ovarian function.
) The dissertation of Junussova Raikhan Zheksenbayevna consists of the following sections:
introduction, review of the literature, materials and methods of the study, results of the study,
discussion of the results, conclusions and recommendations for production, and list of references. The
validity of the research results obtained was confirmed by patents for inventions of the Republic of
Kazakhstan (4 patents), the main results of the study are two articles in the journal “ International
Journal of Veterinary Science” Q2, included in the Web of Science database, Three articles were
published in Kazakh publications included in the list of journals of the Committee for Quality
Assurance of Science and Higher Education of the Ministry of Science and Higher Education of the
Republic of Kazakhstan.The dissertation is illustrated with photographs showing the results of
experimental work on genotyping the studied cows, high-quality electropherograms, and ultrasound
sonograms for diagnosing gynecological diseases.

Doctoral candidate's individual contribution. PhD candidate Zhunusova R. Zh. participated in
the collection of blood samples within the framework of scientific projects implemented by the
Ministry of Science and Higher Education of the Republic of Kazakhstan, mastered the DNA
extraction method using commercial kits, performed horizontal electrophoresis, Determined DNA
quality by measuring the concentration of DNA samples, and performed amplification, restriction,
and visualization using the genotyping documentation method. On farms, they collected clinical
histories of gynecological diseases in cows and mastered vaginal, rectal, and ultrasonic examination
techniques. She learned to diagnose hovine diseases, prescribe treatment protocols, determine routes
of administration, dosages, and application methods for medications, and carry out therapy. The
doctoral candidate's dissertation is a completed scientific study aimed at improving methods for
genetic defects associated with embryonic lethality and at preventing and treating gynecological
diseases. Thus, the dissertation of Junussova Raikhan Zheksenbayevna meets the requirements for
doctoral dissertations in the educational program 8D09101 «Veterinary Medicine» and the author of
the work is worthy of being awarded the PhD degree.
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Mepranba:

Juxynycona Paiixay mt‘m‘enﬁluunnun 8D09101 - « Imbpuonasink oaivmen balianuicri
TENCTHRAILIR aRayaapan Gasayamin AnCTepin e TPy WOHE CHIIPARPIR FHIERKONOTHIIRIK
NATOJOMMRARPALIN AMAIN AY» TAKMPLIGMImIATSS ARSDIPTERERRIE Syt Nenme
Kenecminin
HIKIPI

Cubiprapasn kebelo KabineTinin TOMEHeYiHe acep eTetin PakTOpAap KO DO/FaHLIMEH, OApIMH
apraaﬁcbiil‘bmbﬂ{ MAHBI3TBLIBIFGE YaKLIT oTe Kejte o3repin oTbipant. Fackip Gackinaa Tabuimtars Mayisn
PTOHYING KYKNATM aypynap opacan 30p s kertipee, Kasipri TaHAa WHOEKIMATHK aypyrapa
ANATHOCTHRANAY MEH onapabii anabim any skyiieci so/ra KoHbUIBIN, A3LIKTHIK Gasa xaKcapriis,
L‘_e-’l_emfumm RYMBICTap xetinaipinai, connaii-ak CHBIPAAPABIK OHIMAINIK KacHeTTepi Men Gysaysap/mi
Tipineii camuam‘ ApTTLL. Jlerenmen, kasipri armaiing CYT OHiMAIIriMiH apTybiHa Gaﬁnanuc‘m
Ten,uereuuel_i x?ﬁmri Ke3enae skanyapnapapi TEHrepiMA A3LIKTAHBIPY Maceseci TybiHaan oteip. by
KOFAPbI OHIMAI cHbipnapabii koGeio KkepceTkiwrepinin Gipringen romenaeyine axenyae. CoHbimen
s ?MGP'_"OHWHK OnliMMeH GaiinaHkIeTL! reeTHKANBIK axaynap/bl AHATHOCTHKAIAYBIH JaMaHayH
SAICTEPIH asipney, conpait-ak ipi Kapa Maniark! rHHEKONOTHATLIK NATONOTHANAPILIN AL ATy w—
O7IAPABL KO0 Ka3ipri BETEPUHAPHA FLITLIMI MeH Mas WApyAWBIABIFbIHBIH ©3eKTi MinaeTTepiniH Gipi
Gonbin TaGbinanl. Atanran MICENeHIH MaHBI3bLILIFE keBelo KaGineTinin TOMEHAEYiHeH, YPBIKTbIH epTe
REICHAC KOMbITYbIHAH, GeneynikreH koHe anbHATHH TON CAHBIHBIH a3al0bIHAH TYLIHAAATHIH Maji
MapyallbUTBIFBIHAGFbI eNeyli 3KOHOMUKAEIK WILIFBIHAAPMEH TYCiHAipineni.

Betepunapusantix runekonorusmin Herisri MingeTTepiHiH Gipi — cyTTi GarbITTars! CHbIPAAPALIH
AACHCAYLIFLIH CaKTay JKoHE TONMIH TYbITyb! MeH ecin-KeTimyiH kamTamachis ery. Byn yaepicke kepi acep
eTeTiH (aKTopNapFa penpofyKTHBTiK arsanapiblH KabbiHy jkoHe (QYHKLUMOHAIABIK OY3bUIbICTAphl
KATanbl, onap ysak yakkITKa cosbuirad Geneymikri emmeyai Tanan etedi. PenpomykTHBTik skyiie
NaTONOrHANAPIH - MMATHOCTHKANAY KIMHWKANBK Ge/rinep MeH 3epTXaHANBIK 3€pTTEY SMiCTepiHiH
Herisinne syprisingi. Konnausinran Aopinik mpenaparrap MeH emziey TeCinAepi aTeipAarbl KabbiHy
YAIpiCiH TOKTaTyra, MHKPOGMIOpaHbI KAITBIHA KeNTipyre aHe PeNpOAYKTHBTIK KI3METTi XAKCApTyFa
GarbiTTan sl

3epTTey HoTMKeNnepi KopceTKeHel, TaNAKFAH OHip/IepAeri WapyallbUIbIKTapaa PenpoayKTHBTIK
QYHKUMAHBI AMATHOCTHKANAYNBIH, KOMKETIMA amictepinin GonmaybiHa GalIaHBICTBl CHbIpAApAAFb]
IMOPHOHANIBIK ©NiM JKAFAiNapsl aHBICTANMAH Kenexi. OMOpUOHAnABIK LIBIFBIHAAPABIH ceGenrepi
enieyni SKOHOMHUKANBIK 3MAH Ke/TIPETiHiHe KapamacTaH, onap afi KYHre NeHiH TONBIK 3epTTeNMereH.
OcbiFas  OaiaHBICTEI atanfal SKYMBICTHIH MAKCATHl SMOGPHOHANIBIK MM ceGenTepine KeweHai
yHKUMOHANIBIK 3epTTeY JKYPrisy JKoHe CHBIPIAPABIY kobelo KepeeTKilTepin apTTLIpyFa GarbiTTanran
OHTaiiNb! WemiMaepAi a3ipaey Gonpl.

I3peHyIiHiH FHUIBIMH JKYMBICHIHBIH HOTHXKENEpi 3ePIXAHAMBIK JKaHE eHaipicrik arnaiinapna
JKYprisiiren ToxipuGenep HerisiHae anbiabL 3epTTey GapbIChIHAA KOHBITFAH MIHZETTEp TONBIK KoaeMze
OpeiHp@inbl.  JKYMBIC  KOWIEHI CHNATTa  OKYPrisiNin, —TaKeIPEIl — JKaH-KAKTHI  3epTTeNAi.
IlapyainbuibIKrapaarl JKaHyapiapAblH THHEKONOTHSILIK aypynaphl GoMbiHwa aHaMHe3s >kuHanbin,
IOHArHOCTHKA BAarMHAIBIBI JKOHE pEKTAlbAbl 3€pPTTeYy oficTepiH, coHpali-ax YNbTPaABIGBICTBIK,
ckaHepieyai KO/MZaHy apkbuibl Kyprisinai. KiHHHKabiK-IMarHOCTHKANBIK 3eprTeynep Gapeiceinaa
Kayincizzik Tananrapbl TONbIK CAKTabI.

Foutbivu-seprrey icymbichl 2023-2026 sbinpap apanbiFbinga Kasak yATTLIK arpapnbik seprrey
yHUBepCHTETiHiH GasachiHia (atan aitkanaa, Kasakcran-)KanoH HHHOBALMANBIK OPTANBIFBIHBIH «Kachut
GuOTEXHOMOrMA  JKOHE JKACYMIANBIK MH)KGHEPHS» 3ePTXAHACHIHIA JOHE IIHHHKATBIK IOHAEP
kadenpacsinaa), connaii-ax ITonsuanarel TopyHe xanackinaarsl Hukonait Koneprux yuusepcuterinin
BeTepuHapusIblK MeAHIMHA JioHe GHonorus dakyibTeTinae KYprisingi. Anmarsl ofnsichimbe Tanrap
sone Enbexmixasak ayzanmapbiubid, Jericy obnbicsl ITanuios aynaubibiy, wapyalwbinbikrapsisga
3epTTeyJIep JKYPrisuiai. _

3eprreyimisne  AMOpUOHANABIK  eniMMeH GaFmaHblcn?s TEHETHKANLIK  AKAYNapabiH
TachiManpaymbinaps anbikray ywin IITP-POYTI, tetpanpaiimepni ARMS-TITP, KASP sxoke Haktol
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>n§urt1‘l‘l.:‘ elT];l-:} ‘“;'\“mhi LB LITTRET BLAD TYKUM  KyanafiTein AypYM  HYKTemik  MyTaios
:’ﬁ::::::irim;uk :::‘c‘ :::ch;:::"‘ g AArocTuKaay GAPbIC“NHM [ITP-POYIT anici nafaanansinis,
AIOHYKACAIACKIH KON nany apx:,u'::hqrg"“"l’ﬂﬁncpnep KOMeriMen nmumrbsmnlnmn.aynu wane '!nq I
xamsiant. AHK yarinepiy ¢emelbn‘ﬂlauhl KOHE MyTanrTii THireri annenbaAepai c;ﬁxcueflmpym’
rerpanpaiimepai ARMS-Tp WoHe 1y YUK ramotimepi Gofisua (aran amxau,tm,' HH2) rHirrey
[FT80 reninin 11-ax30my 3 KT yakbiTrars [1TP ontictepi apkmiant xyprisiaani. Horwkecine

fiMay ‘ .
“elHaa Gip HyKkaeotmarin nenewmscer ansikranasl. SDE2 rewi (HH6

epTIABALIIK TAIIOTHNI) oy :
?q£1fpafen Karap KASP J!(aue:: s eHL (JHT peprunsainix FAIOTHIL) YUIIH XKOFaphliaa aTairan
. KTHl yakuirrary TP fticremenepi e azipaeni.

Juccepraunaniix, HYMbICTY
1 . "
aiMMeH GaiinaHbicTsl mnommyﬂa;.l"m"“" KARANLIFGI Orapsl AeHrefine ekenairi IMGPHOHANBIK
icTepj
pacranaiel. Tepie Kasaxcran PecnyGnukacbinia aNbiHrad TOpT NaTeHTIieH
JKymbic Gapsichinna rupe
Konor
Aone UIBIH Ay Mocenenepi se "m.]bm AYPYNApAbIH Tapanybl, onapabl AHATHOCTHKANAY, emjey
aypynapAbiH Tapany Aewreiij 25 850/ L 3eprreyre ansuran WAPYALBUILIKTAPAA THHEKONOTHAIBIK
i 33,86%-ra AeHin e3repai. AnaplH ady LapanapbiMeH KaTap
o AN aphaiiy, Chibanapsl fa KonAaHbLUIABL Byn empey Tacinaepi
DY YRepierepi i IMETTIK
Gy3bILICTAPBIH KaNMbiHa KenTipyre Gal‘hl'l’l‘ﬂﬂ.ﬂ.pbl PIH >xoloFa koHe aHanblK OesgepAin Kbl
aiixan JYKekcenbae :
P BHa JbKYH)’COBaHblH IMcce - -
oMyAaH, 3CPTTEY HOTIKeNepiney PTALMANBIK HYMbICEl KipicneaeH, 9K
3 .
BIHBIMAAPAAH, COMMAN-aK maiinar T RS TAIKbINAYNAH, KOPBITBIHALLIAD MEH MPaKTUKAIBIK
; v 3 - .
yobl e Yasknoes P nanaHbinFay aneOueTTep TiziMinen Typambl. 3epTTey HOTHKeNEpiHiH
;;H! ;:ITCTHH Herisri HaTPmI:eyn ]fKaCI’I“"’H_GHBPTaﬁmcKa Gepinren narenTrepiven (4 mateHT) pactanras.
- nepekrep 6azack Bplzfntemano,,a] Journal of Veterinary Science xypHansiHaa (Web of
Sclellcg mcagm Freiueiv )KQH, N KBapT.Hm) KapUANaHFaH eki Makaiaga, coHpali-ak KasakcraH
g AABKE °n© JOTApH! Gisiv MHUHHCTPIIIri FruibM JKoHe jKoFapsl GiliM CanackIHIAFs!
canaHbl Kam €TY KOMMTETi ychinray GacsamblMaapna KAPBIK KOPreH Yil Makanaga GasHAanFaH.
Abl TeHOTUNTEY GoMbIHIA AKYprisinren ToKipubenix syMbicTapABIK
. SH CTTEPMEH, CoHpait-ak THHEKONOTHANBIK aypy/apibl JHACHOCTHKANAY
KesiHje bIHFa apel canang 3neKTp0¢0perpammanapmeﬂ HOHE YNBTPAABIOBICTBIK KECKIHAEPMEH
TypAe Ge3eHNIpIIreH.

HoKTopaHTTEI eke yneci. Mlokropant MDiymycosa P.JK, Kasaxeran Pecny6nuxach! Fuunbim skoHe
’oFaphl OUIIM MMHHCTDIIN XKysere achipran ruimmmy Kobanap afcklfa Kas yNrilepiH JKvHayra
KaTblCbIMl, KOMMEPIWAILIK HMHAKTapb! nalinanary apkpiis AHK 6euin any spicremecin merrepai. On
Ke/eHEH MeKTPodOpes akyprisin, yarinepnin KOHUEHTpauuschln emuey apksutel JHK canacks
Garanafbl, ~COHHAH-K TeHOTHNTEY  Gapbichija AMIUTHQHKALMANAY, —DECTPUKUMANAY  oHE
BUIyAIM3ALNANAY KYMBICTAPBIH  OPEIHZAZB. Man mapyambuibirs: KaCIiMOPBIHAAPE!  KaFKalbHAA
CHBIP/IapABIH THHEKONIOTHSUIBIK aypynape!l GOMbIHIIA aHAMHeCTHKATE

IK MOJIIMETTep JKHHAI, BArMHAIbABI,
pexTalbipbl JKOHE YIbTPanbIOLICTHIK 3epTTEY omicTepin MeHrepai. CoHbiMeH Kartap, ipi Kapa Man

aypyiapbli  IMATHOCTHKANAYNBI, eMaey Chisbanapsit  TaraiiblHaaymbl, Oopiik 3aTTapAbl  eHrizy
JKONJApbIH, MEJIIepieMeciH jKoHe KONAaHY ToCifepiH aHBIKTAaYAbl, COHOAi-aK TEpanHAnLK em-
1apanapAp! XKYprizyai yipenni.

JlMccepTalMsNIbIK JKYMBIC IMOPHOHANABIK eniMMeH GainaHbicTsl TEHETHKANBIK, aKaynapabl
aHBIKTAY OMICTEPiH JKETiNmipyre, COHAai-aK TMHEKONOTHSIBIK aypyNapiblH alibiH aly MeH emaey
Mocenenepin weuryre GarbITTanFaH afKTAIFaH FUTBIMA 3€pTTey GOJIbin caHanapl,

Oceiran  Gaiinaneicter  hxyHycosa Paiixan ekcenGaeBHaHbIH JHCCEPTAUMSMIBIK  HKYMBICH]
8D09101 — «BerepuHapuanblk MemumuHa» GiniM Gepy Garmapnamackl GoislHma JIOKTOPIIBIK,
AuccepTaumsiapra KOHBUIATBIH TalaNTapFa TOMBIK CoHKee Kenei, an aBTop ¢unocodus gokropsl (PhD)
RSpexeciH anyra NaiplK JeM ecenTeHMin.
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