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REVIEW

of the scientific consultant on the dissertation work of PhD-doctorate student Amandykova Makpal
on the topic "Genetic diversity and genome variation study of populations of Kazakhstan camels".
submitted to the competition for the degree of Doctor of Philosophy (PhD) in the specialty
6D070100 Biotechnology

The dissertation is devoted to the study of the genetic diversity and genome of camel populations
in Kazakhstan, assessment of their interspecific distance, and comparative analysis of their gencalogy.

The study of camel genetics holds significant relevance in various aspects of agriculture,
biodiversity conservation, and human welfare. Understanding the genetic makeup of camels not only
enhances our comprehension of their evolutionary history but also informs efforts to improve their
resilience, productivity, and welfare. One crucial area of research within camel genetics is the
identification and characterization of genes responsible for milk production. Camel milk, renowned
for its nutritional value and medicinal properties, serves as a vital source of sustenance and income
for many communities in arid regions. By elucidating the genetic basis of milk production traits,
researchers aim to facilitate selective breeding programs aimed at enhancing camel milk yield and
quality, thereby bolstering food security and economic development in camel-rearing regions. Camel
milk casein protein genes (CSN2, CSN3, CSNISI) are an excellent model for studying camel milk
production traits.

Advancements in whole-genome sequencing technology have revolutionized our ability to
explore the genetic architecture of camels at unprecedented resolution. By comparing the whole
genome sequencing data of distinct camel species. including the dromedary camel (Camelus
dromedarius), the Bactrian camel (Camelus bactrianus), the critically endangered wild camel
(Camelus ferus), and hybrids resulting from interspecific crosses, researchers can unravel the intricate
patterns of genetic variation, population structure, and evolutionary relationships among these taxa.
Comparative genomic analyses provide valuable information on genomic regions under selection,
genes associated with adaptive traits, and genetic mechanisms underlying phenotypic variation, such
as heat tolerance. disease resistance, and milk production. This is especially important when studying
hybrid camels. Investigating the genetics of hybrid camels contributes to our understanding of
speciation processes. genetic exchange between divergent lineages, and the potential for harnessing
hybrid vigor in livestock breeding programs.

In this regard, I believe that the presented topic of the dissertation work "Genetic diversity and
oenome variation study of populations of Kazakhstan camels” is relevant and is of great scientific
and practical importance.

The presented work is complex, as it consists of several stages including genotyping ol camels
for three genes of milk production, statistical processing of genotyping data, bioinformatics analysis
of whole-genome sequencing of one-humped, two-humped, hybrid, and wild camels, description of
their genetic structure and phylogeny.



The dissertation work demonstrates a thorough approach to data collection, utilizing both

traditional and modern molecular techniques. The inclusion of samples from various regions of
Kazakhstan provides a representative sample set for analysis, enhancing the robustness of the findings.
['he use of advanced bioinformatics tools and statistical analyses is commendable. The application of

population genetics methods such as allele frequency analysis, genetic distance measurements, and
phylogenetic reconstruction allows for a detailed examination of genetic relationships among camel

populations. The presentation of results is clear and concise, facilitating casy comprehension of

complex genetic concepts. The dissertation work titled "Genetic diversity and genome variation study
of populations of Kazakhstan camels" by Amandykova M.D. represents a commendable effort to
investigate an important aspeet of biodiversity in Kazakhstan. The study offers valuable insights into
the genetic makeup of camel populations and lays the groundwork for futurc research in this field.
the thesis has the potential to make a significant contribution to both scientific knowledge and
conservation efforts related to Kazakhstan camels.

It should also be noted that the completed dissertation work is of great theoretical and practical
importance, which is confirmed by the presence of 7 published printed works, including 2 articles in
peer-reviewed scientific journals included in the Web of Science and Scopus databases with a Q2
index: 2 articles in domestic periodical journals recommended by the Committee for Quality
Assurance in the Field of Science and Higher Education of the Ministry of Science and Higher
ducation of the Republic of Kazakhstan; 3 theses were published in the proceedings of the
international conlerences. Based on the results of the dissertation work, 2 implementation certificates
were received.

Thus. I believe that the dissertation under consideration meets all the requirements for a PhD
dissertation for the degree of Doctor of Philosophy (PhD). The presented dissertation is completely
ready for defense.

C—

Scientific consultant:

Saitou Naruya

Specially Appointed Professor. SAITOU Naruya Laboratory,
National Institute of Genetics, Mishima, Japan

Visiting Professor, the University of Ryukyus Medical School
Adress: 1111 Yata, Mishima,411-8540, Japan

Phone/Fax: +81-55-981-6790/6789

Email: saitounr@nig.ac.jp
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PhD noxropantsl AMansikosa Maknanein «Kasakeran Tyitesiepi Oy s uns apbiHbi
FCHCTHKATBIK IPTYPALAITT Men renomblin sepriey» 6D070100 buotexnoaorus MaMaH/biibl
Ooitbimima Gunocodus [loktops (PhD) rulabivin 1apeskecin aly yulin yebiibliran
JUICCEPTALISUIBIK FKYMBICH! GOMBINILA TBUIBIMH KEHECUIHIH WOYbI

Jlnccepranis Kasakeranmars! Tyiie nomyasiuisaaapeiibii FeHETHKAIBIK dPTYPALIITT Meh
TCHOMBIH 3EPTTeyre, 0Japablil TYPApAIbIK KAWBIKTBHIBIH Oaragayra Kane (HioreHeTHKachit
CATBLICTBIPMAILI TATAQYEQ pHAITaH,

Tyitenep reneTkachin 3epriey aybUmapyatbbbIHAQ, OHOUTYaHTYPIUIKTI caKTay1a
JKOHE  QMAMHBIL A/1-aYKQTBIHBIN APTYPAi acrektiiepinie yiken manbizra ne. Tyieaeps liH
FEHCTHKUILIK  KYPLUIBIMBIH  TYCIHY  OJAPAbIL IBOIOUHSUIBIK  TAPHNBL  TYPaIbl TYCIHITIMIZ
APTTHIPLIN  KAHA  KOIMAiibl, COHBIMEH  Katap, OMAp/LIH  CHIPTKBI OpTa  sKafJafi1apbina
TO3MALTITIH, OHIMAIK  KacHeTTepin Kale Tipwiiik skarjaitiapeii kakcapry OarblTbinia
K\‘n'\m,\w:limcrwp Gepeni. Tyitenep reneTukachiin 3eprreyin MaHbi3Abl OarbITTAPLIHbIN Oipi -
CYTTI OHIMIIIKKE KayanThl renepai ampikran cunarray Gospmn tadbiiaiel.  Taravibik
KYH/ABUTBIFBIMEH JKAHE eM/IK KacHeTTepIMen TanbiMan Tyiie cyTi KYpraK alMaKTap/aa a3bik-Ty K
fet TaOBLICTHIN MAHBI3ABL K031 Gosbin Tadbinaap., CyTTi oHiMAAIK GeAriIepiHiH reHETHKATBIK
Heri3epin TyCitipe OTBIpbIN, 3epTTeyliiep Tyife CyTIHI OHIMILITT MCH Canackll apTTbIpyFa.
ochUIaita, Tyiteaepai ociperin aiiMaKTaparbl a3bIK-TYJIK KaylIci3ur MeH SKOHOMHKAIbIK
MY/l HBIFATITY Fa GarbITTatran ce1eKIpbIK OarapaaMaiapabl OHTaHAaHALIPYFa ThIPLICABL.
Tyite cyTinin kasenn Genoxrapbibit remepi (CSN2, (€ 'SN3, CSNISI) tyite cyTi onaipicitin
epeKIIeIIKTEPin 3epTTeyre apHAIran Tavaia yari 5o/bin TadbLiabl.

TOABIKFEHOMABIK  CCKBEHUPACY — TEXHOTOMMSCHINBIN  KETIiCTiKTepl  Tyifenepain
FeHETHKAIBIK KYPBUIBIMBIHTEPER 3epTTeyre Mymkinaik Gepai. Jlpomenap tyiteiaepi (Camelus
dromedarius), oaxtpuan tyitenepi (Camelus bactricnus), KofbLIBIN KeTy Kaymi ycrinieri
skabaitnt Tyitenep (Camelus ferus) xanue TYPAPAILIK WABLILICTBIPY KOTBIMCH AIbIHFAHIHOPH

I\H& acep! UH TOJBIKICHOM/IBIK CCKBCHHPICY HITHIKE! l\.plll CAJIBICTBIPA OTBIPBIIL, it,PTIL\lUl icp
OCBl TAKCOHAp apachiijlarbl ICHCTHKAIBLIK dpTYP. KT, HNONYBIHA  KYPBUIBIMbBIHBIH 7KOHC

YBOTHOLHSITBIK OaiTAHBICTBIN 3AIVILUTLIKTAPBIN QHBIKTAH Qa1 (ﬂ,lbl(,lhlp\ld'lhl ICHOM/IbIK

rajayiaap cc JCKIMSL NaiIaIQuBIATEIT FCHOMIBIK .lll\hll\ldp CBIPTKLI OpTara OCIINMILTIK

Genriy lL[')l BICTBLIK KJMMATKA JKOHC aypylapra 1o 31M1L 1K, CYT T1 OHIMJUIKICH OallIaHbICThI

(1MIMHIHH\ APTYP! HIKTIH HEMBIHAC JKATKAH TEHCTHKAILIK MENAHH3MACP Typaibl KYH.1bI
aKnapai \)g,lx 1l l)\ I, WLIDLLL Hmpn (i I\IIL 1ep. 1l 3Cpriey Ke 3Hae oTe MaHb3bl. [ uopn lll
[\HLI&,P UH TeHCTHKACBLIH 3epTrey Typiacp Ui np pulll 1¢

KATBITTACY llpuuguu TYp/ep
apachiaarbl FEHCTHKAIBLIK  aKnapar  a/IMacy

CPCKHIC! lll\lk.plll JKQHEC  Mal  HapyauibUIbIE bl
Oat JlapriaMdl Tapbiiial ll()pll U3AILHSHBL TTAFL TAHY MY MEKILH] lll\lelH T\\_[”\]g \1\\”\]“ 1K ULP\. u

Ocbirad OQIIAHBICTEI “‘\d!dlicldll I\Il& lel MONYIAIUHAIAPBIHBIH - [CHCTHKALILIK

ApTYP! 0T ME@H TCHOMBIH 3CpTTICY» ldl\blp[)l\)lulll LEbL JIHCCCPTALHAIBIK JKYMBIC © 3CKTI 0OIbIN
1a0BI1asb! FKAHE FBLUIBLIMH-TIPAKTHK IHIK MAHBI3FQ HE e CaHaiMblIH.

Y CBIHBUIEAH 3EPTTEY KYMBICHI KYP/Eai OOIbiN Kele/di Kane OIpHele Ke3eHieH Typatsl
CONBIL  Hmipae. Tyiegepal Cyrtl OHIMIALNIKKS JKayntbl yil
FCHOTHIITEY JIepeKTePill CTaTHCTHRAILIK olutey, Oipopkeniti,
acabaitnl Tyieaepin  TOABIKICHOMIABIK  CCKBCHIP.ICY

ren QONBIHIIA  TCHOTHITICY.
CKIOPKCIITL, THOPHATI KaHe

acpextepit GHonHpOpPMATHRAILIK
SAiCTepMen TALY, OAP/ABIL TCHE THRAILIK KYPBLUIBIMLE MCH (PHAOTCHUACLIN CHITATTAY

Byl ANCCEPTALUIBIK KYMBICTA JdCTYPAL IKdlIe

JAMAHAYH  MOJACKYIUIBIK  d1icTep
KO/IAHBLIFAIl ADHE  3CPTTCY MATCPHAIAPLIN KitHayra

MYKHAT KOHiT OoitinreH. 3epriey




vatepraiapbinbin Kasakeranypy ) B e —— ;
pafilananyra  THIMAL  ereni 71\'3[Hcam'3¢p.ijr e?’l“pﬂLpl.”il})/l.\ll.lla.l)bl OJApAbl TaTAAy  YIiH
v ke p ©) llaﬂl/l\k.l'k,pllll'll CCHIMMIIH  apTThipab.

: i ATBIK TANQY IBIH 03BIK Q/ICTEpin naiiiaiany auceept THIK
SO T ) PTALUSITIBIK
KYMBICTBI JKOTApbl baranayra naiibik. Annensaep skuinirin Taaay, reHeTHKAIBIK Ka CTBIK
AHBIKTAY JKIHE  (DHIAOTCHETHKANBIK Tammay cusk - i i
HBIKTY et Grior . A1AY - CHAKTBL TIOMYISUMAIBIK-TCHETHKATBIK  dICTepa
KoIL1aHY .l\llpulkp TOTIYJIUHSIAPBL APACHLINAAIBI TCHETHKAIBIK KaT bIHACTAP/Ibl TEPEH 3epTTeyre
MYMKIHUK  Oepent. Jluceepranus HOTHKENIEPI ANbIK KIHE IKHHAKLI CHIATTATFAH, Kyp/ei
]’Cl}}‘l'lﬂ\‘l}llbll( YPBIMIAD  TYCIHIKTL Tinae wketkisinren. MJL AMAHABIKOBAHBIH «Kaszakcran
TYRCJACPT TIOTMYISAIUAIAPLIHLIN TCHCTHKAILIK  OPTYPAIIET  MEH [EHOMBIH  3epTTeY» aTThl
AmceepT ;119\51;11,11( RYMBICI Kasaketannarst Onoanyantypiuiikti seprreyieri MAHBI3ABL ACTIEKT
00ABIN TAOBIIALL. 3epTTeY HATHIKENCPI Tyiieaep NONYIMUHAAAPLINBIL FCHETHKATHIK KYPBUIBIMBI
TYPAIBL KYHJIBT aKIapat Oepesti Jane ochl canagarel 60amaK eprieyiep/ain Heri3in Kaiaiisl,
Amceepraus HaTIKenept  ruiabiMia a, Kasakeran  tyifenepinin aprypaisirin - cakray
OAFBITBIHAAL LI TIPAKTHKATBIK KOAHLICTA 1 ailf TapABLIKTail y/1ec KOCa/Ibl,

JICCepTanmsabIK KYMBICTLI YKEH TEOPUSBIK JKAHE NPAKTHKAIBIK MaHBI3bI Gap eKeHit
atan OTKeH JKOH, Oy julccepranus HaTKeepinin 7 skapusianran dacna KyMbICTapbiHia
WBIFYBIMCH  pacTanaunl, OubI iminae, Q2 wumaekci Gap Web of Science wane Scopus
JICPEKKOPIIAPBINA  CHTI3IATEH PeNCH3HSIIAHATBIN FHUIBIMH JKYpHANLAApAa 2 MaKala, FbLIbIM
CAIACKHIN/IAr bl Cananbl Kamtamacois ety Komureri yepimran otanbik Mep3imai Gacsuibivaapia 2
MAKATA:  XAIBLIKAPAALIK  KOHEPEeHLUMsIIap  MaTepHATAAPBIHBGIN  JKHHAKTApBIHAA 3 Te3HC
KAPHSTAHABLL  JINCCePTAlMSIBIK SKYMBICTBI HaTHKeAepi OofiblHia 2 KOMAAHBICKA €Hri3y
TYPQIBI LIS QNBIH DI,

Ocpaiia, KapacTeIpbLibin oTeipran cceprawns Quiaocopus aokropet (PhD) reutbivi
JOpeIKecin any Yl uecepraisiapra Koiiblarei Gapibik Tazantapra coikec Kesedi Jerl
canaiiMbli. Y ChIHBUIFAH JICCePTAIls KOPrayra TOALIFbIMEH Aaiibill.

Foutbivit kenectni: / konbt/
Caiiro Hapys

Apuaiinl Taraiipiaaaran npodeccop, CAMTO Hapys seprxanacebl,
[eneTiKa YITTBIK HHCTHTYThL, Micnva, JKanomms

Komnax npodeccop, Prokio Yuusepentetinin Meunmina MekTeOl
Mekerskaiipe 1111 SIta, Muuma, 411-8540, JKanonns

Teneon / daxe: +81-55-981-6790 / 6789

)IeKTPOHJILIK NOLITA: saitounr@nig.ac.jp

BeG-caiit: http://www.saitou-naruya-laboratory.org/

OcbIMEH OpbIC TUIHEH arbiIbIH rinine ayaapmannt men, KK «M KOHCAJTT» ayaapya Giopockitbii
ayaapmatbichl Y TereHoBa Anansik KaGapaxmanosna, MMH790901400344, KP, Acrana kanacet, Ecin
avaanbl, AK Mewit k-ci, 9/2, nn 0, JKacaran/IbiFbIM PacTanaibl.




"06" naypbi3 2024 Kblabl.
Men Toitkuna Acem AG3anoBHa, AJMAThl KAJAChl HOTAPHATTBIK ayMarbIHbIH,
mnuensns Ne0000392 Kasakeran PecnyGmikacer Oainer Munmnerpairinin Tipkey KbI3METI KOHE
KYKBIKTBIK KOMeK kopeety komutetiven  01.02.2006 sbuint Gepren, HOTaprycChl ay1apMatlibl

MEMIIEKETTIK

Vrerenosa Anansik KabapaxmManoBHaHbIH KOABIIBIH TYHYCKAIBIFBIH  KYdJIAHIBLIDAMBIH.
AyIapMallblHbIH JKeKe 6achl aHbIKTALbI, dPeKeTKe KabiIeTTiNr KIHE OKUICTTLN
TEeKCepis.
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