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Review of PhD thesis of Adyrbekova Kamila: “Genetic analysis barbels of genus
Luciobarbus Heckel, 1843 from Aral-Syrdarya basin based on the variability of nuclear
and mitochondrial DNA markers” submitted to the defense for degree of Doctor of
Philosophy (PhD) in specialty 8D05104 — Genetics.

The dissertation work studied the genetic structure of barbels of the genus Luciobarbus Heckel,
1843 of the Aral-Syrdarya basin. A genetic analysis of barbels based on the variability of
nuclear and mitochondrial DNA markers.

Taking into account that barbels are tetraploid, which makes it difficult to study with nuclear
markers, for the first time, Kamila tested the uscfulness of microsatellites, designed in our
laboratory, with species of the genus Luciobarbus from Central Asia. This is allows the study
genetic variability and the study of the population structure Central Asian Luciobarbus species.
Additionally, Kamila obtained sequences for the mitochondrial DNA of the species under
study.

The dissertation provides for the first time, the genetic diversity of the genus Luciobarbus
Heckel, 1843 from the Aral-Syrdarya basin was extensively and in-depth assessed based on a
developed panel of 15 informative microsatellite DNA loci. The genetic structure of
representatives of the genus Luciobarbus Heckel, 1843 of the Aral-Syrdarya basin was studied
based on nuclear markers. Nuclear marker research has effectively differentiated the two
species. According to the results obtained, these microsatellite loci can also be used for
intrageneric genetic identification, since L. conocephalus individuals show clear differentiation
when divided into clusters. Private alleles for L. conocephalus have been noted, such as:
M1447, M0244 and M4215.

The nucleotide sequence of the mtDNA marker cyt b of the barbels of the Aral-Syrdarya basin
was determined for the first time. Intrapopulation genetic diversity was studied and a network
of haplotypes was constructed for the Aral barbel based on the results of the cyt b gene of
mitochondrial DNA.

Despite the rare and endangered status of the barbels of the Aral Basin, in-depth studies to
identify their population structure and assess their genetic diversity have not been carried out
before this work. With the help of molecular genetic methods, it has been possible to largely
solve this problem and make a significant contribution to the study of the genetic diversity of
barbels, which has been unclear for more than 30 years. The results obtained from this study
can be used to develop effective, science-based plans for the conservation of barbels.
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Dissertation work of Adyrbekova K.B. contains a number of scientifically based results;
theoretical and practical significance, scientific reliability and relevance are beyond doubt and
are of interest to the scientific community. The results of these studies can be used by
environmental, fishery, and other organizations whose activities are aimed at the protection and
rational use of fish resources.

[ would also like to note that when Kamila Adyrbekova’s visit the Biodiversity and
Evolutionary Group of National Museum of Natural Sciences (Spain, Madrid) was associated
with her doctoral studies and PhD thesis and focusing on practical training in field of molecular
genetic study of fish which needed for her coming predoctoral and consultation. Kamila did an
excellent job in the lab, using techniques for DNA extraction, DNA amplification by
polymerase chain reaction (PCR), and sequencing. Both for the alignment of the sequences and
for genotyping of the microsatellites, she learned the use of software such as MEGA and
GENEMAPPER. Posteriorly to study the variability and population structure she learned the
use software as Mr BAYES, GENODIVE, STRUCTURE etc. She applied all these methods in
this dissertation. I have no doubt that Kamila's passion for research will continue to drive her
forward in her career. She has demonstrated a genuine enthusiasm for scientific inquiry, and I
am confident that she will excel in any research environment she chooses to pursue.

It would be my pleasure to continue collaborating with Kamila in the future, and I eagerly
anticipate the opportunity to see her continue to grow and succeed in her endeavors.

The dissertation is a completed scientific research and meets all the requirements for doctoral
dissertations. Adyrbekova K.B. deserves the award of the degree of Doctor of Philosophy
(PhD).

Firmado por DOADRIO VILLAREJO JOSE
IGNACIO - DNI ***7391** el dia 15/05/2024 con
un certificado emitido por AC Sector Pablico

Yours sincerely,

C/ JOSE GUTIERREZ ABASCAL, 2
28006 MADRID, ESPANA
TEL:91 411 1328

correoelectronico(@mnen.csic.es
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Or3pi na PhD auccepraumo AnpipGexosoit Kamunsr: «CeHetnueckuii ananus ycaueh pona Luciobarbus
Heckel, 1843 Apano-Ceipnapsunckoro Gacceiiia Ha OCHOBE H3MEHYHBOCTH ANEPHBIX U
MuTOXOHAPHANBHBIX [IHK Mapkepos», npeactaBieHHyo K 3aluTe Ha COMCKAHHE YU€eHOI cTeneHu
noxropa urocoduu (PhD) no cneunansrocty 8D05104 — Tenerika.

B auccepraunonHoi paGote u3yueHa reHeTHueckas CTpyKTypa ycauel poaa Luciobarbus Heckel, 1843
Apano-CeipaapbuHckoro Gacceiina. [eHeTUueckuil aHanns ycaueid, OCHOBaHHbII HAa H3MEHYHBOCTH
MapKepoB gJiepHoi ¥ MuTOXOH IpHaTEHOI JIHK,

YuuteiBas, yTo Vcauu TETPAMIOHIHBL 3TO 3aTPyAHsET M3yHCHHC C MOMOILLBIO SAEPHBIX MApKEpOB,
Kamuna Briepssie nposepia nOAE3HOCT  MHKPOCATEIUIMTOB, CKOHCTPYMPOBAHHBIX B  HalleH
naboparopuu, wa swaax poza Luciobarbus ws llentpansholl Asud. D10 MO3BOJSET M3YUHTh
TCHETHYCCKYIO HIMCHUMBOCTE M H3YYMTh CTPYKTYpPy MNOMNY/IALUMIA LEHTPAIbHOA3HATCKHX BHAOB
Luciobarbus. Kpome Ttoro. Kamuia nodydmia mocienoBaTelbHOCTH MHTOXOHIOpHaNbHOH JIHK
H3yYaeMbIX BHIOB.

B anccepraunn srepsble nposeneHa o0wmpHas U r1y6oKas OLEHKA FreHeTHYeCKoro pasHooOpasus poza
Luciobarbus Heckel, 1843 u3 Apano-CripaapsuHckoro GacceiiHa Ha OCHOBE paspaboTaHHOH naHenu u3
I35 uHQOpMATUBHBIX MUKpocaTennuTHbix 1okycoe JJHK. Ha ocHose SAEPHBIX MApKEPOB H3y4eHa
TeHeTHHCCKan CTpyKTypa mpeactasuTenei poxa Luciobarbus Heckel, 1843 Apano-CripmapbHHCKOrO
Gaccelina. MccienoBaHus saepHbIX MapkepoB MO3BOMMIM 3¢dexruBro auddepeHuHpoBaTh TH aBa
Braa. COrlacHo NONYHEHHBIM PE3yJIbTaTaM, 3TH MUKPOCATEITUTHBIE JIOKYChl MOFYT OBbITE HCIIOAB30BAHEI
W JUiA  BHYTPHPOLOBOH TE€HETHHECKOH WICHTHOHKALMH, NOCKOIBKY ocobu L. conocephalus
ACMOHCTPHDPYIOT 4eTKYIO AH(QQepeHuatiio npu pasiesieHny Ha K1acTepsl. Bbimu OTMeueHbl yacTHble
annenu L. conocephalus, takve kax: M1447, MO244 u M42]15.

Briepeeie onpepienieHa HykjaeoTHiHAs MOC/]ICI0BATEILHOCTD mapkepa MTIHK cyt b ycaueir Apano-
Ceripaapbunckoro Gacceiina. MsyueHo BHYTPHITONY ISLMOHHOE FeHETHYECKOE pasHooOpasue 1 nocTpoeHa
CCTE MarIOTHIIOB apanbCKoro ycada Ha OCHOBE Pe3y/1bTaToB reHa cyf b MuToxoHapuansHoi JTHK.

HecmoTps Ha penkuii v ncuesaroluuit cratyce yeaueii Apansckoro Gacceiina, ryGokye Hece0BaAHUA M0
BBIABICHHIO MX TIOMYJISLIMOHHOH CTPYKTYPbl H OLIEHKE FE@HETHYEeCKOro pasHoobpasus A0 HacTosiel
paboTbl He mpoBoAMKCh. C MOMOIIBIO MOTEKYIAPHO-TEHETHYCCKHX METOLOB VAajJ0ch BO MHOTOM
PELIMTL 3Ty NpobieMy W BHECTH CYIUECTBEHHBIH BKJIAJ B H3ydYeHHe IeHETHYECKOTO pasHooGpasus
ycauei, KOTOpOe OCTaBanoch HeAcHbIM Gonee 30 ner. Pesynbratel, nonyueHsHsie B x04e 3TOro
MCCICAOBAHHA, MOTYT ObITb HMCMONB30BAHBI IS Pa3paboTku H((PEKTHBHBIX, Hay4HO OGOCHOBAHHBIX
[JIAHOB 10 COXPAHEHUIO ycaue,

Huccepraumonnas paGora AapipGekosoii K.B. COAEPIHT PAA HayuHO ODOCHOBAHHBIX Pe3yJbTaTOB;
TCOPETHYECKAd M TIPAKTHYECKAs 3HAYUMOCTb, HayuHas JOCTOBEPHOCTb W AKTYAIBHOCTH HE BLI3bIBAIOT
COMHEHWH W NPECTAB/ISIOT HHTEPEC A1 HAYUYHOTO coOBLIeCTBA. PesyIbTaThi ATHX HCCTIELOBAH] MOryT
OBITh  HUCTIONB30BAHBI  IKOJOTMYECKMMH,  PbIGOXO3NCTBEHHBIMY M APYTHMMH  OpraHu3alMsaMu,
ACATENLHOCTb KOTOPBIX HANPABIICHA HA OXPAHY ¥ PALMOHATBHOE HCTIONB30BAHUE PEIGHBIX PECYPCOB.

Taroxe xotenock Gbl OT™MeTHTH, yTO BU3MT Kamuisr Anpipbexosoit B I'pynmy GuopasnooGpasus w
sBomouun HaionanbHoro Myses ectectBennbix Hayk (Mcnanus, Manpun) Obln cessaH ¢ ee
CTOKMPOBKOH B HoKTOpantype u PhD juccepraumeii, a Takske ¢ yropom Ha NPAKTHYCCKHUE 3aHATHS B
00.1aCTH MOEKYJISPHO-TEHETHYECKOTO M3yUeHHS PbIG, KOTOpBIE HEOOXOAMMBI OBLTH 115 €€ npecToALIeH
AOKTOpCKOH ¥ koHecyiabraumu. Kammuina omimuno paborana B 1200paTopum, HCMONB3ys METOb
akerpakun JIHK, amnauduxaumn JIHK ¢ nomousto nojaumepasHon uenHoi peakuun (ITL[P) u
CeKBCHMpPORaHWA. Kak ans BbpaBHUBAHUA MNOCHEOBATENLHOCTEH. Tak M Ul FEHOTHIIHPOBAHUA



MHKPOCATE/UTUTOB OHA HAYYMIIACHL WMCIIONB3OBATH TAKOE nporpammHuoe obecniewenne, kak MEGA wu
GENEMAPPER. Briocnenetsuu AA H3YUYCHHUS M3MEHYHMBOCTH K CTPYKTYPbI MOMYJISLUHMH OHA HAYYHIACH
HCIOIIL30BATE MPOrpaMMHOe obecnieuenne, Takoe kax Mr BAYES, GENODIVE, STRUCTURE u Ty
Bee ot metonel ona npumennna B ee AINCCepTALK. S He COMHEBAIOCH, UTO YBICHEHHOCT Kamuner k
HCClenoBaHKAM OyneT W panbuie cnocoGeTBOBaTL ce KapbepHoMy pocty. Ona nposemoHeTpHpoBaTa

HCCIE0BATENBCKOR Cpesie, KOTOPYIO BhIGEpeT.

Mtie 6b110 GBI npusTHO NPONOLKKTE COTpy AHHYeCTBO ¢ Kamumnoii s Oynyuem, u 1 ¢ HETEPIICHHEM XK1y
BO3MOKHOCTH YBHIETh, KAk OHA MPO10/TKacT pacTH u 100MBaTECA yernexa B CBOMX HaYUHAHUIX,

Hucceprauus npeacrasaser coGoii SaBCPLICHHOE HAYYHOE HCCACI0BAHME M COOTBETCTBYET BCeM
TpeboBaHuAM. npeinssiseMbiM & AOKTOPCKOH  amccepraumnu. Aneipbekosa KB, 3aC/TyKHBaeT
TIPHCYIKICHHS CTeneny 10KTopa duaocoduu (PhD).

Wmeerea MOATBEPIKAeHHAs SJIEKTPOHHASA MMOITUCE

C yBaxenuem, nokrop Urnacuo Hoanpuo Bunbspexo.



Pecny6nuka Kazaxcran, ropoja Aamarsl
IlepeBo TekcTa JOKYMEHTA C UHOCTPAHHOTO SI3bIKa Ha PYCCKHUH SI3BIK BRITOJHEH MEPEBOTIUKOM

Kemxeraeroii luanoit CeprkO0IOBHOM.
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[IATOC MIOHS IBE THICAYM JBALATE YETBEPTOro roxa s, Mycaraesa Aiirepum MakcaTtoBsHa,
HOTapuyC ropoja AJMaThl, ACHCTBYIOIMI HA OCHOBAHMM JIHICH3UU Ne21015147, BbipanHoit
Munncreperom [Octunuu Pecny6muxu Kasaxcran ot 15.04.2021 roaa, CBHIETENLCTBYIO
MOMTHHHOCTE mojvcH nepeBofunka Kenseraesoit Juanbr Cepuk6osioBHBI.  JIHUHOCTE
LICPEBOUMKA yCTAHOB/ICHA, ICECIIOCOGHOCTD U TIOJTHOMOYHS TPOBEPEHBL.
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Hovapuareik, ic-apexetTiy Gipereii HeMipi / YHUKaALHYIR HOMep HoTapWansHoro gedcrams



