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REVIEW OF A SCIENTIFIC CONSULTANT
on the dissertation work of Shormanova Marzhan Muratovna on the topic:
«Identification of genetic variants of TNP in breeding bulls and the
assessment of sperm fertility», submitted for defense for the degree of Doctor
of Philosophy (PhD) in the specialty 6D120100 «Veterinary Medicine»

In countries with a high level of breeding of breeding animals, along with
traditional methods of evaluating breeding animals, such technologies as genomic
selection, search and use of SNP polymorphisms for the selection of highly
productive animals are used. In dairy and beef cattle breeding, DNA markers are
often used to identify individuals with good productivity parameters, especially
in dairy cows. Analysis of specialized literature shows that DNA markers are
rarely used in breeding bulls to predict the reproductive function. Thus, the search
for candidate genes of the reproductive function in breeding bulls, the
development and optimization of genotyping methods for breeding bulls is an
urgent problem in the biotechnology of breeding agricultural animals. In the
dissertation work of M.M. Shormanova, genotyping of breeding bulls of different
breeds bred in the Republic of Kazakhstan was carried out for the loci of two
genes, TNP2 (SNP 2.269 G — A g.1536 C — T) and SPEF2, which are associated
with the process of spermatogenesis and sperm quality.

Also, a more important area of research is the development and
optimization of diagnostic methods for genetic defects in breeding bulls using
molecular genetic research methods. Currently, according to the information on
the OMIA website - Online Mendelian Inheritance in Animals
(https://www.omia.org/home/), 967 hereditary anomalies are found in cattle, of
which more than 50 genetic defects can be identified using PCR, PCR-PRDF
analysis, Real Time PCR, Tetra-Primer ARMS-PCR methods. Recently, there has
been a change in the strategy for eliminating genetic defects in breeding animals,
previously, if the method of culling animals, heterozygous carriers of harmful
mutations, was used, then now it is recommended to conduct genetic monitoring
of breeding animals, especially breeding bulls.



Usually, at breeding centers and commercial farms, such diagnostic
methods as macroscopic ejaculate evaluation, sperm quality evaluation using the
CASA program, and molecular genetic methods of sperm quality evaluation are
used to evaluate the reproductive function of bulls. In this work, along with
existing evaluation methods, such reflexological methods as determining the
sexual activity of bulls, studying sexual activity, and determining the level of
libido were used to evaluate the reproductive function of bulls, which reflect the
state of sexual activity of the used breeding bulls.

It should be noted that the methodological level of this dissertation work
was high. The work used such modern molecular genetic research methods as
polymerase chain reaction, obtaining an amplificate, restricting the obtained PCR
product, using endonucleases to identify wild and mutant types of the allele of the
genes under study, visualizing the results of PCR and restriction of the amplificate
by horizontal electrophoresis, using a gel documentation system. According to the
results of the study, the TNP2 SNP g.269 G—A gene locus turned out to be
monomorphic and all individuals had a heterozygous GA genotype; genetic
polymorphism was detected for another SNP g.1536 C—T polymorphism in the
bulls under study. Similar results were obtained for the SPEF2 gene locus, where
all three genetic variants were detected in the group of bulls under study (n=161).
In order to obtain reliable genotyping results, the calculator, Equilibrium Hardy-
Weinberg (https://gene-calc.pl/hardy-weinberg-page) computer programs were
used and the digital values of y2 were determined.

The dissertation work has a high level of scientific novelty, as evidenced
by the receipt of four patents for the invention of the Republic of Kazakhstan on
methods for genotyping bulls. For the first time, heterozygous carriers of the HH5
mutation, HCD and subfertility syndrome in bulls were identified at breeding
centers No. 1 and No. 2 of the Republic of Kazakhstan. In the work, ultrasound
scanning of the reproductive organs of bulls was used to determine the
morphological state of the accessory sex glands, prostate, and vesicular gland.
This work was carried out within the framework of the project of the Ministry of
Science and Higher Education of the Republic of Kazakhstan «Development of
molecular genetic methods for detecting latent mutations in cattle and managing
the process of eliminating hereditary anomalies», AR09057988.

Shormanova M.M. studied the effectiveness of various methods of
stimulating the reproductive function of bulls using hormonal, multivitamin,
tissue preparations. The same high efficiency of hormonal methods for increasing
the fertility of bulls in breeding and commercial farms was established. However,
the stimulating effect occurs faster when using surfagon and the drug E selenium,
with the second treatment scheme, surfagon and the drug ASD2, the stimulating
effect occurs at a later period, since the tissue preparation has a positive effect
through improving the metabolic process.

The dissertation of Shormanova Marzhan Muratovna consists of the
following sections: introduction, literature review, materials and research



methods, research results, discussion of the results, conclusions and proposals for
production, list of references. The reliability of the obtained research results are
confirmed by the received patents for invention of the RK (4 patents), the main
results of the study were published in the journal "Reproduction in Domestic
Animals", which is included in the Web of Science database, quartile Q2 and in
the RK publications, which are included in the list of journals of the Committee
for Quality Assurance in Science and Higher Education of the MNiVO RK. The
dissertation work is illustrated with photographs, high-quality sonograms,
electrophoregrams, which reflect the results of experimental work on genotyping
of breeding bulls.

Personal contribution of the doctoral student. Doctoral student Shormanova
M.M. took part in collecting biological materials for the study (samples of
cryopreserved bull sperm, samples of peripheral blood with EDTA anticoagulant),
isolated DNA from blood samples using the classical phenol method and from
sperm samples using a modified method, she assessed the quality of the obtained
DNA using horizontal electrophoresis and measuring the concentration of DNA
samples.

Doctoral student Shormanova M.M. is fully proficient in the technology of
genotyping DNA samples using PCR-RFLP analysis, she used the computer
programs Primer 3 and Primer 1 to select the sequences of the primers used. A
large analytical work was carried out to study the effect of alleles of the TNP2
genes (SNP 2.269 G — A g.1536 C — T) and SPEF2 on the reproductive function
of breeding bulls, the effect of alleles of genes on the quality of sperm. The
obtained results of the work have been repeatedly tested at international scientific
conferences, Russia, St. Petersburg, 2018, Altai State Agrarian University,
Barnaul, 2021. Thus, the dissertation work of Shormanova Marzhan Muratovna
meets the requirements for doctoral dissertations in the specialty 6D120100 —
«Veterinary Medicine» and the author of the work deserves to be awarded the
degree of PhD.

Scientific consultant,
Professor ATEDRY Aleksandra Platt-Samoraj

prof. dr hgb. Alek§andrd Platt-Samoraj
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Peutsivin kenecmi Ilopmanosa Map:kan MypaTtosaanbsin 60120100 "BerepuHapust"
MAMAHABIFBI foitbirma (uaocodust roxTopst (PhD) FeLIbIME 9pezkecin any yumin
KOPFayFa YChIHbLIFAH "ACBIT TYKbIM/bI OyKaiapaa TNP reHeTHKAJIbIK BADHAHTTADbIH
WICHTHOHKALMSIAY 7KIHE CrePMUTLIEPAIH YPBIKTAH/ABLIPF LI KacueTin daragay"
TAKBIPHIOBIHAAFBT A CCEPTALMSLIBIK KYMbICBIHA MiKipi

ACBUT TYKbIMIBI Maj ecipy JACHredi »KOFapbl €Iepae achul TYKBIMIBI JKaHyapiapiibl
GaramayIblH JACTYPJi omicTepiMeH KaTap TeHOMJBIK CENEKIHA, )KOFaphl OHIMII XKaHyapiapbl
taraay ywin SNP nomumopdu3MIepiH i3aey dkoHE maijanaHy CHAKTBI TEXHOJOTHsIap
xo1anbaael. CyTTi skoHe eTTi Man mapyamsiisirsiaa JJHK mapkepnepi kebinece enimaiiix
napaveTpriepl JKakchl alaMIapibl aHBIKTay YLIIH KOJIaHBUIAMBI, aCipece CYTTI CHbIpIapia.
ApHaiibl 2/e0HeTTepal Talay pPenpoxyKTUBTI (YHKLHSHBI GO/KAy YHIIH achll TYKBIMIIBI
Gyxanapaa JIHK mapkeprepi cupek KOJaHBUIATBIHBIH KepceTedi. Ochutaiina, achll TYKbIMIb!
OyxanapiaH penpoAyKTHBTI (YHKIMSFa YMITKep TeHIEpAi i31ey, achll TYKBIMIBI OyKanapibl
reHOTHITTRY MIiCTEpiH d3ipIey XKoHe OHTAHNaHABIPY aybUl IIApYalBUTBIFE! XKaHyapIapbiH ocipy
GHOTEXHOIOTHACBIHAAFEl  ©3eKTi  Macene  Oonbm  TaGemamel.  M.M.IlopmaHoBaHbIH
JMCCEPTAUMATBIK  KYMBICHIHIA CNEPMATOTEHE3 TPOLECIHE JKOHE CHEpPMATOTEeHE3 canachbiiid
faiinaneicTel eki redHin - TNP2 (SNP .269 G — A g. 1536 C — T) xone SPEF2 JIOKyCTapsi
éoﬁumua KazakcTan Pecny(’?nu'xacsmua OCIPUICTIH « PTYPJi TYKBIMIABI aChbUl TYKBIM/bI
GyKanapasl reHOTHITEY XKYPri3isi.

Conjaii-ak 3epTTEyNiH MAaHBI3IBI GaFBITBI  MOJEKYJISAPIBIK-TEHETHKATBIK 3eprrey
27iCTepiH  naiamaHa OTBIPBIN, aChUT TYKBIMIBI OYKAlapmarkl TeHETHKATbIK axKaynap.bl
JHATHOCTHKANAY JJUCTEPIH 23ipriey JKoHe OHTalnaHawIpy GONBIN TaGbiTabI. Kasipri yakerrra
OMIA - Online Mendelian Inheritance in Animals caifTeiHIaFs! aKrnaparka caiikec

e (htps://www.omia.org/home/), ipi kapa Mamgei 967 TyKeM KYalnaiTeiH  aybITKY/1apbl
2HLIKTA1b], onapAbiH 50-1€H acTambl TeHETHKANBIK akaynapnasi PCR, PCR-PRDF Tanzay,
saxthl yakeirtarsl PCR, TETPATIPAMMEPJIIK ARMS-PCR dIiCTepl apKBUILI aHbIKTayFa
Gonazel. KaKkeiHaa ACBUI TYKBIMIbl MAIIApAAFhl TEHETHKAIBIK aKaynapJiel )OIO CTPATErHsIChI

Jrepai, erep GYpbIH 3UAHIBI MyTAUMSUIAPABIH TETEPO3NrOTAbI TACBIMALIAYLLIBIUTAPBIH KOIO
31ici KoaaaHbLIraH Gonca, eHLi ackll TYKBIMABI Manapra, acipece achut TyKbIM
TCHCTHRATBIK MOHHTOPHHT XKYPri3y YCBIHBIIAIbI,
OleTTe  achUl  TYKBIMIbI  OPTANBIKTAp MeH KOMMEPUMSUIBIK  WapyaLbLIbIKTap i

OYKa71ap/blH PenpoAyKTHBTI KbI3MeTiH Garanay yurin IKYJISITTBI MAKPOCKOMUSUTBIK 6
CASA Oarapiamacel GoifbiHma

CMIEpPMATO30MATAPIBIH

Abl Gykanapra

aranay,
CIIePMATO30HITAPIBIH canaceln Oaraiay,

CarachbIH 6dTaﬂ€ly}1bIH MOJICKYJIANIBIK-T€HETH KAJTBIK QI[XCTCpl CHSAKTEI




AMArHOCTHKATBIK dJIiCTep KOJLIaHBaAbl. By sikympicTa OyKamapAbiH penpoayKTHBTI Kbi3MeTiH
Qaranay ywiH KoJlaHelctarbl Garanay onictepiMeH karap OYKamtapablH  KBIHBICTBIK
OenceHninirin aHbIKTay, KBIHBICTBIK OCNCEHALTIKTI 3epTTey, MaiiAanaHbUIaThIH aChll TYKbIM/IbI
OyKanap/iblH JKBIHBICTBIK OCJICEHIITIK KYHiH KopceTeTiH JHOHIO ACHreiiH aHBIKTAy CHSKTBI
pedIeKCONOTHSATBIK dAICTEp KOJIIAHBUIBI.

Byn mucceprauusHbIH KOFApel dMICHAMANBIK AEHTeHiH aTtanm eTkeH keH. JKymeicra
nosmMMepasIbl Ti3bekTi peakuus, Kyweity, ansiaran PCR oHIMIH wIeKTey, 3epTTeNeTiH reHiK
annenbaepain kabaiibl KOHE MYTAHTTBI TYPJEPIH aHBIKTAy YIIH JHAOHYKICa3atap/ibl
naiinanany, PCR HoTHoKeNepiH BH3yaH3aLHsIIay XKOHE reMbIiK KykaTrama xKyHecin nainanana
OTBIPBIN, ~ KOIJeHeH MeKTpodope3 - apKbUThl KYMIEHTYHi IIEKTEYy CHAKTBI  3aMaHaym
MOJTEKYTATIK-TEHETHKATBIK 3epTTey aicTepi KONIaHBUIIBL 3epTTey HITHiKenepi GoibHIla
TNP2 SNP ¢.269 G — A reHiHiH 70Kychl MOHOMOP(TBI GOMNBIT LIBIKTE JKaHE OapIbIK
azammapaa rereposurotansl GA rerotuni Gonmer; Gacka SNP monmmopduami ywin g. 1536
C—T 3eprTeneTin GyKanap/ia reHeTHKATBIK TIONMMOPQH3M aHBIKTA/LIBL ¥KCAC HATHIAKENEP spef2
FeHiHiH TOKYChI YIIiH [€ anbIH/Ibl, MyH1a OyKanap/blH 3epTTey TobObIHAa (N=161) Gapasik yul
reHEeTHKATBIK HYCKa aHBIKTAIBL. [CHOTHITTEYIiH CeHiMAL HATIKENEPIH aly YIUIH KalbKyIiATOD,
Equilibrium Hardy - Weinberg kommnpioTepnik GarxapraManapsl KOJAaHbULIbI (https://gene-
calc.pl/hardy-weinberg-page) xoHe CaHbIK MOHZIEpAL aHBIKTABI X2.

JliccepTallMsIbIK JKYMBIC FBUIBIMH OKaHJIBIKTBIH OKOFapbl JeHreiine ue, Oyran
Gykanapael renotunTey anicrepine Kasakeran PecriyGimkaceiibii oHeprabeichina Topt Ilaten
any ganen. Kasakcran PecryGnukaceiibig Ne 1 okane Ne 2 achln TYKBIMIBI OPTALIKTAPbIHIA
arram per Oykamapaa HHS, HCD MyTaumschHBIH JKoHE cyOdepTuIbIiMiK CHHAPOMBIHDII
FeTepO3HrOTATb TACHIMAIAYBUIAPEI AHBIKTANABL. JKYMBICTA KOCBIMINA XKBIHBIC Ge3nepiHin,
npocTata kaHe Bac-nedepeHiepain MOP(OJIOTHSIIBIK JKaFJIaiiblH aHbIKTay YLIIH OyKaiapabiH
peNpOIyKTHBTI MymIenepin yabTpaibiGEICTBIK CKanepaey Konmanpuiel. JKymbic Kasakcran
PecriyGnmkackl FBUIBIM JkaHE HKOFapbl Gistim MUHACTPIITIHIH "Ipl Kapa Mauaarsl KacbIpblii
MyTAUHsIapaAbl  aHBIKTAYIBIH KOHE TYKBIM  KyaIaTBIH aybITKyTapibl JKOIO  MpOUCCiH
GackapyIblH  MOJIEKYJISPIIBIK-T €HETHKAIIBIK omictepin  a3ipney"  skobackl  enGepin/ae
opsiaaansl, AP09057988.

M.M. I[llopmasoBa TrOpMOHANIbI, MyJIBTHBHTAMHHJIL, TIHAIK Mpenaparrapibl KojlaHa
OTBIpHIN, OYKANapAbIH PENPOAYKTHBTI  KBISMETIH  BIHTAIAHABIPYABIH dPTYPIL  dticTepiHin
THIMIIIMH  3epTTeai. AChUT TYKbIMIBI JKIHE TayapiblK Wapyawbuibikrapaa OyKanapavii
KYHAP/LLTBITBIH APTTHIPY/IBIH FOPMORAIIbI JACTEPiHiK Gipaeii sorapel THIMAIICT QHBIKTAJIAbI.
Anaiiia, CTHMYTATOP/IBIK acep ceparon MeH cenena E npenaparbin KojzaHrania Tesipek
nafiza Oonaael, ekiHWi emaey pexumimen, cepparonmen xane ACJI2 npernaparbiven
CTHMYASTOP/IBIK ocep Kelinipex maiina Gonanbl, OMTKEHI YIMAILIK Tpernapar MeTabosinam
npoLecTepiH KaKcapTy apKplibl OH acep eTeAl.

[Llopmarosa Mapykar MypaToBHAHBIH JMCCEPTALMACH KeJieci OenmiMaepIeH Typabl.

;‘Kipicne. anebueTKe WOy, 3EpTTey MATepHAIAAphl MEH CTepi, 3epTTey HITHMKENEpL.
aaTiEeTepAl  TAIKBUIAY, OHIIPICKE KOPBITBIHIABLIAD MEH YCBIHBICTAp, axeGuerrep TisiMi.
3eprreyiepdin  @IbIHTAH  HATHXeNepiHin  aypbicTbirbl  KP oneprabbiCchiHa  aJIbIHFaH
nateHTTepMeH pacTanamel (4 martent), 3eprreymin merisri Hamwkenepi Web of Science
1epekKopbIHa KipeTin "yif jkaHyaprapeIHia eciMin MonaiTy" kypHarbinia, Q2 KBAapTHIIIHIE
wane KP YKM FbiibIM JKoHE KOFaphbl OUIiM canacklH KaMTamachi3 ety KomuteTinin kypHaiiap
risbecine kiperin KPP GachinbiMaapeinia kapusnanisl. JInccepraumnsibiK KyMBIC achii
TYKbIMCIBL  OyKanapasl reHoTunTey GoffblHIna OKCTIEPUMENTTIK IKYMBICTBIH HaTHXKeEEpIN
KOpCeTeTiH (orocypeTrepmeH, KOFaphl cananbl COHOTPaMMAJIAPMCEH,
yrekTpodoperpammanapMer CypeTTenre.



Hokropantrem sxeke yreci. Jloktopant M.M. [Hopmanosa 3EPTTCY YWIH GHOMOrHs 151
MATCPHANJIBI JKUHAYTA KATBICTE (Oykanapsin KpHOKOHCepBineHren cnepm
yarinepi, EDTA AHTHKOArY/IstHTBI Gap nepuepusnpIk Kay Yarinepi), KJlaccukaneik eno
aaiciMen Kaw yirinepinen sane MOIM(HKaLHsaHFaH dpicien cnepMarosonarapaan JTHK
ooin anawl, anbimray JHK canacey KOIICHER  anexTpodopes sxome JIHK YJ/rinepinin
ROHLCHTPALMSICBIN oJiLIey apKpLTEI Oaramnagr.

HokTopant M.M. [lopmanosa PCR-RFLP Tannay apkeuier JJHK YATiNepiH renoTHT ey
TEXHOMOTHSACHIH TOMBIK MCHICPreH, o1 KoNMaHbITaTEIN npaiimepnepin TisGerin TanIay yuiu

Primer 3 sone Primer 1 koMmrmbioTEpIiK 6amapnamanapbm naiaananuer. TNP2
arrensaepinin (SNP g.269 G — A 8. 1536 C — T) xone SPE

PCTIPONYKTHBTI  KBI3MeTiHe, rempgix AINENBICPIIH  criepmato

ﬂTO3OH,’1TElprHbH(

FeHUK
F2 acbur tykemnss OyKanapzbin
3OMATApABIH  canaching acepin

. AJbIHFaH KYMBIC HOTHXenepi
Xa/IbIKapansIK FBITBIMH KOH(epeHmsnapa Giprere per CBIHAMNBI, Peceis, CaHm-HeTepGypr_

2018. Amnraijt MEMITEKETTIK arpapeik Yrusepcnreri, Bapuayn, 202]. Ocsinaiiina, Mapsan
Myparosha [lopmanopansy AMCCEPTALMSIBIK  KyMbICE] 6D120100 - "Betepunapus"
MaMaHIBIFbI GOHBIHITA JIOKTOPITBIK AMCCepTatnsIapra KoibimaTsy Tanantapra cafikec kenes;.
&1 KYMBIC aBTOPbI FBITBIM KaHIWAATE] FBUTBIMH Noperkecin Oepyre naiipik.
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