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REVIEW OF A SCIENTIFIC CONSULTANT

on the dissertation work of Muslimova Zhadyra Umirbekkyzy on the topic:
«DNA markers of resistance to mastitis in cows and methods of their

identification», submitted for defense for the degree of Doctor of Philosophy
(PhD) in the educational program 8D09101 - "Veterinary Medicine"

Currently, the search for DNA markers of resistance to diseases in farm
animals, including the study of genetic factors of resistance to mastitis in COws, 18
an urgent problem in the world. At dairy enterprises, clinical and subclinical forms
of mastitis in cows cause great economic damage as a result of decreased milk
yield and technological properties of milk, the cost of treating sick animals, and
premature culling of cows. Analysis of world literature shows that one of the
significant risk factors for mastitis is genetic predisposition or, conversely,
resistance to mastitis. SNP polymorphisms of the corresponding genes associated
with resistance to mastitis are known, such as L-selectin, TLR6, MX1, CXCR1,
BRCAI, MASP2, CATHL?2, Lactoferrin. Usually, classical methods, polymerase
chain reaction, and restriction fragment length polymorphism are used for
genotyping SNP polymorphisms. In her dissertation work Muslimova Zh.U. used
the PCR-RFLP analysis method for genotyping DNA samples of Holstein cows of
foreign selection. Most authors claim that there is a reliable correlation associative
connection between the alleles of the specified genes and the number of somatic
cells in milk. In her dissertation work, another direction of research is determined:
the number of somatic cells in 1 ml of milk and the study of the content of residual
antibiotics in milk. The effectiveness of various methods of treating clinical and
subclinical forms of mastitis in cows on dairy farms is studied.

The author of the dissertation conducted experimental work on the dairy
farms of LLC «Amiran» and LLC «Baiserke-Agro» in Talgar district of Almaty
region on cows of the Holstein breed of foreign selection with milk productivity of
8500-9000 kg of milk per lactation. Frozen blood samples with EDTA
anticoagulant were used as material. Blood samples were taken from the jugular
vein or, in some cases, from the tail vein. The dissertation work in the appendix
contains a test protocol, which indicates the inventory of the animals studied and
their genotypes.

The work was performed on a large sample, 200 DNA samples of cows of
Bayserke-Agro LLC and 210 DNA samples of cows of Amiran LLC were used.
Muslimova Zh. U. mastered modern molecular genetic methods of genotyping,
DNA extraction using commercial kits, sample preparation, preparation of
necessary solutions and buffers, 1xTAE, 1xTE, 0. M EDTA, different
concentrations of agarose gel, preparation of solutions of working concentration of
primers, dilution of dNTP mixture, preparation of working concentration of
costomic primer solution, measurement of DNA concentration. The obtained good
quality electrophoregrams of PCR products, electrophoregrams of the



amplification after restriction indicate high qualification of the author of the
dissertation. It should be noted that the candidate for a degree conducted a large
volume of research in the laboratory of «Green Biotechnology and Cell
Engineeringy» of the Kazakh-Japanese Innovation Center of KazNAIU, which has
all the necessary modern equipment. The scientific novelty of the dissertation work
is the study of the occurrence of gene alleles at seven gene loci; for some gene loci,
the absence of genetic polymorphism was revealed, which indicates the results of
selection work carried out over a long period; a violation of gene equilibrium and
an increase in the ¥2 value were detected. A large amount of work was carried out
to study the effect of gene alleles on the incidence of clinical and subclinical
mastitis in cows; for example, combined genotypes of 40 Holstein cows of Amiran
LLC were identified by the PCR-RFLP analysis method, and subclinical mastitis
diagnostics were carried out quarterly; a high risk of subclinical mastitis was found
in animals with a combined CCCCCT genotype at the gene loci MX1 ¢.567 T> &)
CXCR1 ¢.+291C> T, CXCRI1 +1093C> T. Thus, the loci of the SELL, MXI,
CXCRI genes are potential DNA markers of resistance to subclinical mastitis in
Holstein cows.

Evidence of the high level of scientific novelty of the dissertation work is the
patents received for the invention of the RK, where methods for genotyping cows
by the loci of the CXCR1, TLR6 genes were developed. Dissertation work of
Muslimova Zh.U. was completed within the framework of the following research
projects of the MNiVO RK: «Development of molecular genetic methods for
detecting latent mutations in cattle and managing the process of eliminating
hereditary anomaliesy, AR09057988, implementation period 2021-2023, «Creation
of genetic passports and study of genetics of local Kazakhstani cattle breeds using
genome resequencing» AR 19674808, implementation period 2023-2025, «Study
of SNP polymorphisms in dairy cows associated with the content of somatic cells
in milk» AR 22682970, project implementation period 2024-2026. Muslimova
Zh.U. is also the responsible executor in three grant financing projects of the
MNiVO RK and in one project of the PCF of the Ministry of Agriculture of the
Republic of Kazakhstan. The analysis of the list of references of the author of the
dissertation work shows that the results of the study were tested at various
international conferences, May 2022 Olsztyn, Poland, May 2023 Kostanay,
Republic of Kazakhstan, April 2023 Astana, Republic of Kazakhstan, September
2024 Semey, Republic of Kazakhstan, participant certificates are available.

The dissertation work of Muslimova Zhadyra Umirbekkyzy consists of the
following sections: introduction, literature review, materials and research methods,
research results, discussion of the obtained results, conclusions and proposals for
production, list of references. Muslimova Zh.U. published three articles in journals
that are included in the Web of Science database: two articles in the Journal
«Reproduction in Domestic Animals», Q2 and one article in the Jjournal
«Animalsy, QI. The dissertation work is illustrated with photographs, high-quality
electrophoregrams, which reflect the results of experimental work on genotyping
cows by the loci of the studied genes.



Personal contribution of the doctoral student. Doctoral student Muslimova
Zh.U. took part in collecting blood samples as part of the implementation of
scientific projects of the Ministry of Health and Higher Education of the Republic
of Kazakhstan, is proficient in the technique of DNA extraction using commercial
kits, performed horizontal electrophoresis, determined DNA quality by measuring
the concentration of DNA samples, performed amplification, restriction and
visualized the results of genotyping using the gel documentation system. On dairy
farms, she carried out express diagnostics of clinical and subclinical mastitis in
cows, identified cows with mastitis, developed treatment regimens for cows with
mastitis, and studied the effectiveness of novocaine blockades using the method of
D.D. Logvinov in acute forms of clinical mastitis. It should be noted that the
combined use of novocaine blockade, oxytocin and frequent milking is especially
effective in acute forms of catarrhal mastitis. Muslimova's dissertation is a
completed research work on the study of SNP polymorphisms associated with the
risk of mastitis in cows. Thus, the dissertation work of Muslimova Zhadyra
Umirbekkyzy meets the requirements for doctoral dissertations in the educational
program 8D09101 - "Veterinary Medicine" and the author of the work deserves to
be awarded the degree of PhD.
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Mycanmosa Kaapipa Ymup6exknizni 8D09101 «BeTepHHAPHANBLIK MequIuHAY
bimim Gepy Garmapaamacei Golibiama }purrocopus goxroprr (PhD) ruLtbiva
AidpeKecin ay ymin Koprayra ¥CeIHbLIFaH «CHbIpiapaa xenincayra
pessucrenTridix JHK MapKepJiepi xoHe oJapabI HACHTHGHUKAIMS jKacay»
TaKbIPLIOLIHAAFBI AHCCEPTANUATBIK JKYMBICHIHA

IMETEJIAIK FBIIIBIMUA KEHECHIICIHIH IIKIPI

Kasipri yakeitra onemze aybll  INapyallblIBIFGl  JKAHYapIaphIHEH aypyJiapra
TesiMainiriniy JIHK MapKeplepiH i3ney, OHBIH imiiHme CHBIDIIap/ABIH  JKeTiHCayFa
TO3IMIiNiriHiH reHeTHKABIK thaxropnapkiH 3eprTey 03€KTi Mocelte Gonkimn Tabbutamsr. Cyt
(bepmanapeinma CHBIPJIAp/Arsl KETIHCAYIBIH KIMHUKAJIBIK jKoHe CyOKIMHHUKANBIK Typiepi
CYT OHIMANri MeH cyTTiH TCXHOJIOTHSUIBIK  KaCHETTEpiHiH TeMeHzeyi, aypy MaJijiel
CMICYTe KETEeTiH MIBIFBIH/A, CHBIPIIap/bl MEP3IMiHEH GYPBIH KO0 HOTHXKECIHIe YJIKEH
IKOHOMHKAIIBIK 3USH KeNTipemi. Oemmik dNeOHeTTepAi Tanjay sKeliHCayAbl MAHBI3IEL
Kayill (haKTopiiapbIHbIg 6ipi reHeTMKamBIK GeiiMmimik HEMECE, KepiciHie, keiHcayra
TO3IMAUIIK €KeHiH kepcereni. L-selectin, TLR6, MX1, CXCR1, BRCAI, MASP2,
CATHL2, Lactoferrin cusxTer KENHCAyFa TO3IMAUTIKKE GaillIaHBICThI Colikec TEHAEPiH
SNP monumopdusmaepi Genrii. ogerre, SNP TNONMMOP(U3MAIEPIH TeHOTUIITEY YIIiH
KTacCukaielK opicrep, ITTP xone IIEKTeY (pParMeHTiHIH Y3BIHIBIFEI ITOJIUMOPPH3Mi
KOJIIaHBUTA B JIUCCEPTAUAIIBIK JKYMBICHIH A Mycaumopa XK. V. metennik cenexnusaars:
romurrerH cubipnapeiasiy JIHK yirinepin resoruntey yimin IITP-POYII tanmay oxicin
Konnanasr. Kenreren asropmap ocsr FEHICPIIH aluIeNbaepi MEH CYTTeri COMATHKAJBIK
TOpIIaiap CaHbl apachiHAA CEHIMII KOPPEISUUMIBIK OalIaHbiC Gap nenm mamimpeiini.
JlMccepTanysIBIK K yYMBICTEIH TaFbI Gip 3epTrey Garbrrsl 6ap: 1 mi CYTTETri COMATHKAIIBIK
ToplialapMaMaH/blH CaHbl AHBIKTANBIN, CYTTEri KalIbIK aHTUOMOTHUKTEPAIH Memepi
seprrensai. Cyr depmanaphinzma CHUBIDIIApIIAFEl  KIMHUKAIBIK JKOHE CyOKIMHUKAIBIK
KEJIHCay TYpIepiH eMaey i SPTYPIIi dAiCTepiHiH THIMAINIr 3epTTensi.

Huccepranus aBTopsl AJimMatel 0GIBICH Tanrap aynanernnarsr «Amupan» XIIIC
xoHe «balicepke-Arpoy XKIIIC CYT ¢epManapbiHia nakTanms Kesinuge CYT eHiMiJiri
8500-9000 kr CYT eHiMIiTiriMeH meTenmix CCNCKUMANBIK TONIITEMHIIK CHBIpIapra
TIKipUOETIK-9KCIIEpUMEHTTIK KYMBIC  Kyprismi. Marepuan  peringe OTA
AHTHKOAryJITHTEl 6ap My3JaTBUTFaH KaH yarinepi naitnanansiger. Kan yarinepi Mo#sIH
BCHaCRIHAH HeMece Kelbip jxarnaiinapia KyHphIK BeHACKIHAH aJTBIHIEL Juccepranusisik
KYMBICTA KOCBIMIIA/Ia 3€PTTENeH JKaHyaplaplblH Ti3iMi KoHE OJIapABIH T'€HOTHUITEp]
KaMTBUIFaH ChIHAaK XaTTaMackl Gap. '

JKyMEIc yikeH yiri Golbinma XKyprisingi; «baicepke-Arpo» JKIIIC CHUBIPIApBIHEIH
200 THK vyurici sxone «Amupan» XKIIIC 210 JHK yarici nmadipanansugs. Mycnumosa
XK.V. renotunreynin 3amanayu MOIICKYIAPIIBIK-T€HETUKAIIBIK SMiCTEPiH, KOMMEPIHSIIBIK
KUHAKTapAbsl — nakjanana  oreipein  JIHK-HEI SKCTPAaKIUANAYIbl,  ChIHAMAIAP/bI
JMaWbIHIAyIbI, KayKeTTi epitinzainep men Gybeprepxi naiieianaynel, 1xTAE, 1xTE, 0,M
OATA, op Typui KOHLCHTpAUUIJaFbl  arapo3ibl IeNb, NpaiMepIIEpAiH  KYMBIC
KOHLCHTPAUMACBIHBIH ~ epiTiHAiNepin nausiapaynel, dNTP  xocmackin CYMBUITYIBI,
KOCTOMHANIBIK TpaiiMep epiTiHAICiHIH KyMbic KOHLCHTpalMACEIH nakbiHnaynel, JTHK
KOHINCHTPALMACBIH OJIIIEYyAi HWrepiai. AJNBIHFaH xorapel camainsl [1TP enimuepiniy
3neKTpobeporpammanapsr JKOHE PECTPUKIIUSIMEH KECKEHHEH KeHiHri



EKTPOhEepOrpaMManaphl IUCCEPTALHUSIIBIK AKYMBIC aBTOPBIHBIH KOFaphl OUTIKTiIIriy
KepceTeni. Alta KeTy kepek, AIOKTOPaHT GapibIK KaXKeTTi 3aMaHayw ’KabapIKTap Gap
Ka3¥A3Y Kasakcran-JKanon wHHOBAIMSIEIK OpTaNbIFBIHBIH «JKacsll GHOTEXHOIOrHs
KOHE TOPIIAJIBIK MHKCHEPHs» 3EPTXaHACKIHIA YIKEH KoJeMIeri 3€pTTEyJIEp KYprisii.
JIACCePTALMANBIK JKYMBICTEIH FHUTBIMH KAHATBIFEL KeT TeH/IIK JIOKyCTapia TeHIiK
aluIeNbACPAIH Naiaa GomysiH 3eprrey; KeHOIp TeHMiK JOKycTap YIIH reHEeTHKAIBIK
HOMUMOPGU3MHIH  OKTHIFEI aHBIKTANABL, Oyl y3aK yakelT GOMBI KYpri3iiren
CCMCKIHMANBIK JKYMBICTAP/IbIH HOTIXEIEPIH KOPCeTemi; TeHmIiK TENe-TeHIIKTiH OY3bLTyHI
QHBIKTAIIBI, Y2 MOHIHiH JXOFapELIayhl GalKaiib. CHBIpiiap/IsIH  KIIMHHUKAIBIK KoHE
CyOKIIMHUKANIBIK XKeliHcayMeH aypyblHa TeHAIK allIeqbAEpPIiH 9Cepin 3eprrey OoitbiHIIa
ayKBIMJIBI JKYMBICTAp XKYpri3ini. Meicaisy, «Amupan» XKIIC 40 ronmrrens CHUBIPBIHBIH
Gipikripinren remorunrepi [TTP-P®YII Tajaybl apKblUIbl aHBIKTAIBIN, TOKCAH CalbIH
CYOKIMHUKANIBIK JKENiHCAy JMATHOCTHKACH KYprisingi. CyOKIMHUMKANEIK KemiHCay
JKOFape! Kaymi MX1 567 T>C, CXCR1 +291C>T, CXCR1 +1093C>T TeHiHiH JIOKYCTaphl
ywin 6ipikripinres CCCCCT renorumi 6ap sxanyapnapza ansikran s, Ockuiaiiia, SELL,
MX1, CXCRI renpepinig JIOKYCTapbl TOJNIITEHH CHBIPIAphIHAAFEI CyOKIMHUKAIBIK
JKEITHCayFa TO3IMILTIKTIH ITOTeH M TE] JIHK mapkepunepi Gomsim TaGsuIas!.

Juccepranusibix ’KYMBICTBIH FBUIBIMH JKaHAJILIFBIHBIH JKOFaphl JCHTeHiHIH naseri
peringe CXCR1 xone TLR6 TeH/IEPiHiH JIOKyCTapsl GOMBIHIIA CHUBIPJIap/Ibl TEHOTUIITEY
apicrepi sxacanran KP eHepTaGrICH YLIiH QJIBIHFaH IaTeHTTep 6ap eKeHin Kepyre 60sap.
Auccepranyansi xymeic Myciumosa XK.V, Kazakcran PecryGiukacel FruleIM skoHe
JKOFaphl 6iliM MHHUCTPIIITiHIH Keneci FRUTBIME JKobamapsl meHOepinge askrangs: MPH
AP09057988 «Ipi kapa ManbiHaa ’KaChIPBIH N'€HETUKAJIBIK My Tallusnapas! Oaiay sicTepin
oiinari Taby JkoHe TYKBIMKyalaiTEIH KCMTapIIBIKTap/Ibl KO0 YPAICiH 6acKapy» TaKbIpEIOHI,
(2021-2023 k). UPH AP19674808 «TONBIK TeHOMIBIK CEKBEHHpIEYLi nauanaHy
apKbLIE! Ka3aKCTaHABIK JKeprilikTi TYKBIMABIK ipi Kapa MalBIHBIH TeHETHKACKIH 3eprTEy
7KOHC I'CHETHKAIIBIK NacCHOPTTaphIH Kacay», (2023-2025 xox). UPH AP22682970 «Cyt
OarbITHIHAAFl  CHBIPIApAa, CYTTIH KYPaMbIHJaFbl ~ COMATUKANBIK TOpLIAJIap/bIH
MeJmepiMeH GaiinaneicTel SNP MONAMOP(U3MIEPIi 3epTTey» KOGAHBI icke acEIpy
mep3imi 2024-2026 sox. Mycmmosa JK.Y. Connaii-ak Kasakcran Pecry6nuxacsr Feutev
KOHE JKOFaphl OUTIM MMHHCTDIITIHIH YII TDAaHTTHIK Kap:KBUIAHJBIPY K0OaCBIHIA JKoHE
Kasakcran Pecry6nmkacs: Aysut mapyanisiibies: MUHMCTPIITi KOPBIHEIH Oip jk06achHIa
’KayarThl OpbIHAAYIIEl GONAbL JIMCCEPTAMSIBIK KYMBIC aBTOPHIHBIH MaialaHBUIFaH
onebuerTep Ti3iMiH Tanmay KepceTkeHuel, 3€PTTEYy HOTHKENEPl OPTYPJli XabIKapaJIblK
KOH(EepeHUMsIapaa ChIHAKTaH OTKeH, 2022 >KBULIEIH MaMbIpel OunbriteiH, Ilosnbiia,
MaMbIp 2023 k. Kocranaii, Kasakcran Peciy6iukacsr, cayip 2023 x. Acrana, Kazakcran
Pecny6nmukacel, 2024 skbIIFEL KbIpKyiiek, Kasakcran PecryGmukacs:, Cemeii k., KaTbICYIIIEI
cepTH(UKaTTaphI Gap.

Mycnumosa JKazmpipa YMHPOEKKbI3BIHBIH AUCCEPTalUsJIBIK MKYMBICHl KipicIe,
onebueTTepre IOy, 3epTTEY MartepHaapbl MEH S/IiCTepi, 3ePTTey HOTIKENEpi, ATTBIHFAH
HOTHIKEEPi TaKBUIAy, KOPHITEIHIBLIAD MEH OHZipicKe YCHIHBICTAp, MaiifanaHblUIFaH
onebuertep TisiMi GeimMaepinen Typabl. Mycinmosa X.Y. Web of Science nepexkopsina
KipeTiH XypHaljap/a yir Makaia KaprsulaHgbl: eki Makaia «Reproduction in Domestic
Animals», Q2 sxoHe Gip Maxana «Animalsy, QI. Jluccepranus 3eprreneTin reHaepIin
JIOKyCTaphl OOMBIHIIA CHBIPIApAbI T€HOTHNTEY GOMBIHIIA TOXKIPUOETIK KYMBICTapIBIH
HOTHKEIIEPiH KOpCETETiH dborocyperrepmen XKOHE JKOFapEbI carasl
3IEKTPOheporpaMmaapmMeH Ge3eH Iipinres.



JIOKTOpaHTThIH eKe yieci. Hoxropant Mycaumosa JK.Y. KP FeutbiM xane JKOFapEI
GiTiM MUHUCTpITIT FELTBIME K00aNapbiH Ky3ere ackipy ImeHGepinIe KaH CEIHaMaJIapbIH
KUHay¥a KaTEICTHI, KOMMEPUMAIBIK )KUHAKTApIBI Taiifaiana oreipsin JIHK skerpaknusics
ONICIH  MEHIepreH, KeieHEH atekTpodopes  xyprisren, JJHK yArinepinig
KOHLCHTpalMAChIH eumiey apkeutsl JTHK camackn AHBIKTaFaH, TCHOTMINTIK KyKaTTay
SMICIH KONZaHy apKbUIBI KYWICHTY, IIEKTEy >XOHE BU3yaIM3alHs Kyprisren. Cyrt
epmanapbiHza cubprapars: IJINHMKATBIK JKOHE CYOKIMHUKANBIK XKeITiHCay SKCIpPecc-
AMATHOCTHKACKIH XYPIi3/i, JKeTiHCayMEH aybIpaThin CHBIDJIAP/IEI HBIKTABI, KEJLIHCAYMEeH
dyBIDATHIH CHBIPIApAEl eMJey cxeMalnapbiH sone J[.JI. JIOrBHHOB SMIiCi KIIMHUKAJIBIK
JKeNiHcay wxKeaen TYpiHze a3ipueni. Aiira KETy KEpPEK, HOBOKaMH GJI0KaIaChlH, OKCHTOIMH I
JKOHE JKHi cayyns! GipikTipin KollIaHy, acipece KaTapalbl KeliHcay b OTKip TypiHezne
THIMII. MyciuMoBaHEIH AUCCEPTALMACE! CUBIPIIAp/IAFrkl XKeTiHCAy KayIliMeH GaliIaHBICTEL
SNP  momumopdusmaepin 3epTTey OGOMBIHINA AafKTANFAH FBUTBIMU KYMBIC GOIBIN
Tabsutagbl. COHBIMEH, Mycimnimosa JKansipa  YMupGeKKbI3BIHBIH JACCEPTALHSITBIK
AKYMBICEI 8D09101 — «BeTepuHapusuIsIK MeMIMHaY Gimtim Gepy Garmapiiamack! GoifbiHima
AOKTOPJIBIK TUCCepTalMsAIapFra KOMbLIATEIH TallanTapra cail Kele/li oHe KYMbIC aBTOPHI
PhD noxtoper gopesxecin Gepyre nTaibIKToL.
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