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Reference Letter

From foreign scientific advisor for Ayaz Belkozhayev and his Dissertation for the
' degree of Doctor of Philosophy (PhD) in the specialty 6D060700 - Biology, named «The
interaction of microRNA with mRNA genes having nucleotide repeats.»

Nucleotide repeat disorders are a group of dominantly inherited neurological
diseases that are incurable and ultimately fatal. It is necessary to elucidate the molecular
genetic basis of these diseases, which will contribute to solving the problems of their
prevention and treatment. One of the promising directions in the study of nucleotide repeat
disorders is to determine the molecular mechanism underlying the development and role
of small non-coding RNAs. Dysregulated expression of miRNAs and piRNAs has a
significant impact on several pathological processes of nucleotide repeat disorders
including neurodegenerative diseases in the organism. In this regard, the dissertation of
Belkozhayev Ayaz is aimed at studying the characteristics of miRNAs and some piRNAs
binding with mRNA genes having nucleotide repeats.

The main objectives of the thesis included the determination of characteristics of
interaction of miRNAs and some piRNAs with mRNA of genes with nucleotide repeats
in the UTRs and CDS regions and analyses of miRNAs expression in the human cell
model. In wet experiments result a total of 2,083 miRNAs were detected and 354 miRNAs
(top 18 miRNAs) were significantly differentially expressed in Q23 and Q74 cell lines. A
majority of the miRNAs were downregulated in the HD cell model.




The main objectives of the work have been fulfilled successfully, and the
obtained results, the associations of miRNA and piRNA with mRNA, and the profiles
created by miRNA expression are potential biomarkers for the diagnosis of nucleotide

repeat disorders.
Mr. Ayaz Belkozhayev visited my laboratory at the School of Psychology and

Life Sciences, England, UK during the period of 2" March until 9 June 2020. During
Ayaz’s visit he had learnt several methods including cell culture and transfection, Western
blot analyses, immunofluorescence microscopy, HTG Edge Seq miRNA Whole
Transfection Assay, RNA extraction, cDNA synthesis and gPCR. The doctoral candidate
showed a high level of knowledge on the research topic and I am sure that the experience
gained during the internship will be reflected in the future professional and scientific
activities. He participated in an international scientific conferences in “The 4th Annual
Biomarker and Companion Diagnostics Conference UK/EU” and “UK Society for
Extracellular Vesicles”.
Dissertation of Belkozhayev Ayaz by relevance, scientific level, novelty and
results of research meets all the criteria for PhD thesis, and it is author Belkozhayev Ayaz

deserves the award of a PhD degree in specialty 6D060700 — Biology.

Sincerely,
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PhD, Dr. Cornelia Wilson




Moacix mipkeyinin Kenrepoepu yHuBepcHTeTi

Kopnemus Yuncon, PhD,
AFa OKBITYLIBI JKOHE AKaJEMHSIBIK 3eDTXaHaHBIH AMPEKTOpBI (OMip Typassl FBLIBIMAP)

[Tenxonorus sxoHe oMip Typajibl FBLIBIMaap MeKTeOi
E-mail: cornelia.wilson@canterbury.ac.uk

Ten: 01305 806 905

Fumapar 500, Conasuy

5 mambip 2023 x.

6D060700 — Bronorus MamMaHabIFsl GOHBIHIIA ¢unocodus goxkropsr (PhD) FeuTBIMI
Jlapexecit amyra apHanran Benkoxaes Assmbi «HyKiIeoTHarik KalTasbIMzIaphl 6ap

rerziepaii MPHK men MikpoPHK-HBIH e3apa apekeTTecyi» TaKbIpbIOBIHIAFbI
AMCCepPTaLHUSChIHA IIET eNiK FRUIBIME JKeTEKIIiCIHEH

Iikip

Hykneotnarepid Kaiftanany GyssUTBICTApsI eMIeNMeHTIH KoHe aKBIPHIHIA
OMIMMEH sIKTaIaTblH TYKbIM Kyalai{TblH HEBDONOTHSIBIK aypylap TOGBI GOMBII
TaObLTa/Ibl. By aypysapAbIH MOJIeKy TallbIK-TeHeTHKAIBIK HETi3AepiH aHbIKTAY OapbIH
allblH aly )XoHE eMJIey MacesesepiH Lielyre BIKIAT eTei. Hyxneotunrepaiy
KalTanaHybIHBIH ~OY3BUTYBIH 3€PTTEYAiH MepCIIeKTHBAIBIK OaFBITTapBIHBIH  Oipi
xoxranmarad 1warblH PHK-abIH naMybl MeH peniHiH HeriziHzme kaTkau MOJIEKYTaJIbIK
MeXaHM3M/i aHbIKTay 00T Tabbuiazbl. MiRNA-HEIH skoHe piRNA-HBIH pEeTTeNIMErex
KCIPECCHACHl  HYKIEOTHATEDAIH  KaliTalaHaTblH  Gy3bLTy/apbIHbIH OipHeme
I1aTONIOrHANBIK  TPOLECCTEPIHE, COHBIH IIIIHAEC OpraHM3MZEri HeHpojereHeparusti
aypynapra adTapibIKTail — acep ereui.. Ocbifan  opaif, BenkoxkaeB Assmpig
JCCepTalsIBIK  JKYMBICKI HYKIEOTHATI KalTamaHaThiH remmepain mRNA-wen
GaitmanpicathlH MiRNA-IBIH koHe Keibip piRNA-IbIH CHIIATTaMaJIapbIH 3epTTeyTe
OarbITTa/IFaH. ek
JluccepTalnsbIK  KYMBICTEIR  Herisri - Makcatbia  UTR  kome  CDS
aiiMaKTapbIH/arbl HyKIEOTHATIK KaifTanaHaThiH reniepAin mRNA-men miRNA-npiq
KoHe keiibip piRNA-/IbIH ©3apa opeKerTecy CHNIATTAMATIAPBIH AHBIKTAY JKOHE AAMHBIR
Kkietka mojeningeri miRNA skcnpeccusachid Tanjay Kipeni. bliranypl OKCIIEPUMEHTTEp
nartniecinge Gapapirel 2083 miRNA - aHpIKTanzsr skone 354 miRNA (xoraper 18
MiRNA) Q23 xone Q74 kierka JIHHHANAPBIH/AA AHTapIbIKTall Indepentman sl TYpIe
skenpeceusnanyipl, miRNA-IbIH Konuigiri IeHTHHITOH aypybIHBIH KieTka YiriciHe
Tomenperinmi, ACyMbICTBIH Herisri MiHAETTepi COTTI OPBIHAQIABI JKOHE AIbIHFAH
Hormenep, miRNA sxone piRNA-api mRNA-Men Oaiinanbicsl skone miRNA-zsin




OKCMIPECCHACHL  apKBUIBI  kacasray npoduibaep  HyKICOTHATIK — KalTaIbIM/IbI

Oy3bUTBICTAPTBT AMAarHOCTHKaNAY YIliH moTeHuHaIb GHOMapKepiep GOJIbII TabbLIAbL.
As3 Benkoxaen MbIp3a 2020 skbuIabIH 2 Hayphi3blHAH 9 MaychIMbIHA JeHiH
YIbIOpUTannsaa, Meniy TICHXOJIOrHsl JKoHE ©Mip Typaibl FHUIBIMAAp MEKTeGi aTThl
3epTXaHamzaa Gonapl. Ass TOKipOHe GaphICHIHIA KIETKAHbI ecipy MeH TpaHC)eKIs,
B?CTCPH-GHOT Talnaynapel, UMMyHO(ITyOpecLeHTTi muxpockonus, HTG Edge Seq
miRNA TonbIk TPaHCHEKUUSITBIK Tanpayel, PHK Gemy, xJI[HK cuHTe3i %oHE CaHBIK
[1TP CHAKTBI GipHemre onicrepy YiipeHzi. JIokTopaHT 3epTTey TaKbIphIObl GOMBIHIIA
HKOFapbl 6.1J1iM ACHICHIH KepCeTTi xoHe TarbLTHIMIAMaiaH eTy OapbIChIHA aJIFaH
Te”‘_lpﬂ_ﬁefil onamax koci6u some FHUIBIMU KBI3METiHIEe KopiHic TabaThIHBIHA
CCHIMMMIH. On «¥1b16puTanusars: 4-mj Kb CaiibIHFBI OHOMAapKep JKOHE CEePIKTECTIK
AHArHOCTHKANBIK ~ KOH(EPEHIUSICH)  KoHe «¥BIOPUTAHUSHBIH ~ KJIETKaZaH ThIC
BESHKYJIanap KOFaMbl» CHAKTBI XaIbIKAPAIBIK FhLTBIMA KOH(DepeHUUsIapbIHa KATHICTEL.
Benxoxaen As31IBIH AUCCEPTALMACBIHBIH ~ ©3€KTTIr, FBUTBIMH JIeHreif,
KAHAIBIFBI JKOHE 3epTTey HOTHKeNepl KaHHAATTHIK JUCCEPTALMAHBIH  OapIIBIK
TaJlanTapeIHa CoOHKeC Kelesli JaHe OHBIH aBTopsI Bemkokaes As3 6D060700 — Bronorus

MaMaH/IbIFbI 60itbiHmAa PhD AOKTOPBI IOPEIKECIH alyFa JalbIK Jel caHAHMbIH.

Kypwmerres,
/Konbl 6ap/

PhD, noxrop Kopuenus Vuncon




