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Reference L.cttcr for Ms. Dina Mukushkina and her Dissertation for the degree of
Doctor of Philosophy (PhD) by the speciality 6D060700 — Biology, named

“Structural and functional organization of miRNA binding sites with mRNA of
candidate genes for atherosclerosis, coronary heart disease and myocardial
infarction”.

Dear Members of the Review Committee of the Al-Farabi Kazakh National University:

Ms. Dina Mukushkina has asked me to provide her with a reference letter for her
pending dissertation work that will be submitted to your University. It is my pleasure to
comment on her work: During her work in our laboratory in her international internship she
worked with high commitment and picked up techniques very fast. Moreover. her main
results have meanwhile been published (see below). When applying international standards.
Dina’s thesis has high academic quality as it provides novel molecular insights into miRNA-
based gene regulatory pathways that have medical relevance.

The specific research topic of Ms. Mukushkina was devoted to identifying interactions
between miRNAs and mRNAs targeted by them. As disease-relevant group. Dina focused on
a group of genes contributing to atherosclerosis. coronary artery disease and myocardial
infarction: This research topic remains highly relevant due to the mortality rates from this
group of cardiovascular diseases that is still increasing in incidence in most developed

countries.

Indeed. in her research work. a significant number of candidate genes were identified

d in the etiopathogenesis of the studied cardiovascular diseases.

that are potentially involve
Her in-silico data support a model where pathomechanisms with high complexity underly

cardiovascular diseases. At the same time, epigenetic factors regulating gene expression,
including the participation of miRNA. appear also to have importance. Overall. her
bioinformatic methods allowed the characterization of miRNA interactions with mRNA of
Unlike other previous studies, Dina examined complete miRNA

key candidate genes.
sequence and not only 6-8 bp motifs. This approach is likely to provide a more complete and

more reliable picture of miRNA-target gene interactions. Thus. the predicted associations of
miRNAs with candidate mRNAs may guide for further experimental work. such as on the
early diagnosis of cardiovascular diseases.

During her scientific internship. Mukushkina Dina was active, professionally
competent. and skillfully conducted experiments. Taken together, she was able to express

several reombinant peptides that were required in my lab. During her time in my lab. Ms.
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Mukushkina also flexibly adapted to all tasks assigned to her, including the need to adapt
protocols to the specific protein complexes under study. Finally. Dina presented her data at an
international workshop in Amsterdam to leading researchers. In summary, Ms. MukU_Shklna
possesses a high level of knowledge on her research topic and was able to fulfil also
challenging experimental tasks that were given to her.

Main results of Dina’s work have been published in the well rcspectcd‘inle'ma}l(;\l;lzl
journal "Frontier in Genetics (IF 2020: 4.27). According to her important contributions. Ms.
Mukushkina is first author on this high quality publication.

pervisor this work to

Taken together, I strongly recommend as foreign scientific su is work to
hesis qualifies 1 my

your committee for oral defense at your University. Ms. Mukushkina’s t
opinion for the degree of Doctor of Philosophy (PhD).

Sincerely yours. /%/

Dr. Siegfried Labeit, M.D.

Professor for Integrative Pathophysiology
Universititsmedizin Mannheim,
University of Heidelberg, Germany



/JloroTun ynusepcurera/
Teiineanbeprexnii ynusepenrer umenn Pynpexra u Kapaa
Menmuncknii pakyasrer HHTepraTuBHoii narodusnosorun, r. Manreiim
Ipodpeccop, n.m.n.3urdpun JaGeiir

Manreiim, ['epmanus, 15 nexka6ps2021 r.

OT38IB 0 T0KTOpanTe Myxymxunoi JJunsl 1 ee muccepranuu na Temy: «CTpyKTypHO-
(bynkunonamsHas opranusawms caifros casssmanns miRNA ¢ MRNA KaHIMAATHBIX FeHOB
aTepoCKiIepO3a, HIeMHYECKOit Goe3nn cepaua n HE(apkTa MHOKap/a» Ha COHCKAHHE
YUeHoii ctenenu Jokropa gunocopun (PhD) o cnewmansuoctn 60060700 —Bronorus.

YBakaeMmble WIEHbl JHCCEPTAIMONHOrO coBeTa Ka3aXxcKoro HAIHOHATHHOTO
YHUBEPCHTETa UMeHH anb-Dapabu!

Mykymkuna Jlnsa monpocuia MeHs MPeOCTaBHTh €l OT3BIB O AMCCEPTALHOHHOM
paGote, kortopas OyxeT mpeicTaBieHa Ha 3amuTe B BameM yHuBepcutete. 51 ¢
YA0BOJILCTBHEM NPOKOMMEHTHPYIO ee paboTy: Bo Bpems paGoTsl B Hameii labopaTopuu B
PaMKax MeXIyHapoIXHOH CTaXMPOBKH oHa paGoTana ¢ GoMbLION OTAadYel H O4YeHb OLICTPO
OCBOMJIa METOIMKH. Bonee Toro, ee OCHOBHBIE Pe3yJIbTaThI yiKe OIyOIMKOBAHbI (CM. HHXKE).
Ilpn npumenennn MexayHapoanbix CTaHAapToB Auccepranus MykymkuHo# JIUHBI HMeeT
BBICOKOE ~ aKaJeMHYeCKOe KayecTBO, IOCKOJNbKY OHa JaeT HOBOE MOJEKYJISPHOE
NPEICTABNICHAHE O NYTAX PEryislHH IeHOB Ha OcHOBe MiRNA, MMeIOmMX MEIMIMHCKOE
3HayeHHe.

Konkpernas Ttema wnccnenosanuii MykymxkuHoit 6bUla TOCBSIIEHA BHIABICHHIO
B3aUMOZEHCTBHI Mexay miRNA u mRNA, Ha KOTOpbIe OHH HanueseHbl. B kauecTse IpyIIbl,
CBA3AHHOI ¢ 3a60sieBanusmMu, JIMHA COCPENOTOUMNACh HA TPYIIIE [EHOB, COocoOCTBYIOMIHMX
PA3BATHIO aTEPOCKIIEPO3a, HIIEMHIECKO! GoNe3nn cepaua 1 uudapkTa MuOKapaa: JTa TeMa
HCCENOBAHUIT OCTAeTCS BeChbMa aKTYAIbHOH B CBA3M CO CMEPTHOCTBIO OT 3TOi TPy
CEpACHHO-COCYUCTBIX 3a00JIeBaHMIi, PACIPOCTPAHEHHOCTb KOTOPBIX MPOJOIDKAET PacTH B
G0JIBLUIMHCTBE Pa3BHTHIX CTPAH.

JleHiCTBHTENbHO, B JAHHOHW  HMCCIENOBATENhCKONH paGoTe 6bUIO  BBIBIEHO
3HAYHTEJBHOE  KOJMYECTBO  TEHOB-KAHJUAATOB, IOTEHUMANHHO  BOBJICYCHHEIX B
9THONATOT€HE3 HM3Y4YaeMbIX CepAEYHO-COCYAMCTBIX 3abonesanmii. Jlammbie in-silico
TNO/ICPXKUBAIOT MOJIENb, B KOTOPOH NaTOMEXaHU3MBI BBICOKOH CIIOHOCTH JIEXAT B OCHOBE
CepaeuHO-COCYIMCTBIX  3aboneanmii. B To e BpeMsa snureHeTHueckue (axropsr,
peryIHpyIoIIHe SKCPECCHIO 'eHOB, BKIIoYas yyactue miRNA, no-BugumoMy, Takke HMEIOT
sHayenne. B menoM, OHOMH(OPMaUMOHHbIE METOXEI NO3BONMIM OXapaKTepH30BaTh
pianmozeiictBie MiRNA ¢ mRNA wmo4eBbIX reHoB-kaHmuaaToB. B omimune ot JpYTHX
NpebIAYIHX HCCIEN0BAHMI, JOKTOPaHT HCCIENOBANA MOJHYIO MOCIENOBATENLHOCTD
miRNA, a He TOJNbLKO nocnenoBaTeNbHOCTh M3 6-8m.H. DTOT momxon obecmeunt Gonee
MONHYI0 H HANEKHYIO KAapTHHY B3amMozelicTBuii miRNA-rena-vumenn. Takim obpa3om,
npeackasanneie accouuamud miRNA ¢ mRNA KkanauzaTHeIX TEHOB MOTYT CIYXKHTh
OPHEHTHPOM JUIA JaIbHEHLIEH IKCIIepUMEHTATBHOM paboThl, Takoi Kak paHHSSA AHArHOCTHKA

CEPACYHO-COCY IUCTBIX 3a00J1eBaHuii.
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OcuoBHbl€ PE3YIBTATHL NAHHOH juccepTanuoHHON paGoTsl MyKymkumoi Jlumbl
GpLIH ony6HKOBAHBL B MENYHAPOHOM KypHAse «Frontierin Genetics» (IF 2020: 4.27).

CornacHo €€ BOXXHOMY BKnany, Mykymkuna Jlusa sBisercs mepBEIM aBTOPOM 3ToM
oKaueCTBEHHOH myOnuKauu.

B menoM, i KaK 3apyOeHbIi Hay4HBI KOHCYJIBTAHT HACTOATENBHO PEKOMEH/IYIO
LaHHYIO HaydHyi0 paboTy K 3aumre B BameM yHuBepcutere. Jluccepraiys JIOKTOpaHTa
MyKyIIKHHOH Jlunbl, Ha MOi B3MIAA, cooTBeTcTBYeT TpeGoBaHuAM [IpaBuil IpUCYKACHHS
yueHbIX creneHeil, @ COHCKATelb 3aciyXuBaeT cTeneHs Aokropa purocopuu PhD.

/oxmHCh IMeeTcs/

JlM.H., IPOdECCop METUITMHCKOTO bakynbTera
{HTETPATHBHOI NaTO(U3MONIOTHH

TeiinenbOEprekuii yHuBepcUTeT, T. Manreiim, ['epmanus
3urpun Jlabent
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A, Kewxeraesa uana Cepuxononna, MAH 890416450513, (YHOCT(;);; peg:;[m(:j:ﬁ
037494459, Brinano MBJ] PK ot 02.02.2015 r. AeficTBATE/ILHO 10 01.02.202 R nepeBo
01.02.2025 I.), HACTOAUIIM MOXTBEPIKIAI0, 9TO JlaHHbLi EepeBOA qpiisercs TOYHBIM IEPEBOIOM

JAHHOTrO NOKYMeHTa COEDKAHUIO OpHTHHAIA IOKYMCHTA.
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«BaIATh TPEeThE» cem‘;{ﬁpﬂ JiBe TBICAYH JIBajLlaTh BTOPOIo roga A, M)’Tanuena IIHH;I:::
Paumnosna, Hotapuyc roposa AnMarbl, JefCTByIOLIas Ha OCHOBAHHH rocy1apCTBEHHOI JIHICH 2
Ne0000252, ot 03.11.2005 roma, BslnanHoii KomuteToM 10 OpraHH3alHH 1paBoBoi MOMOIIH
OKA3AHHMIO IOPMIMYECKHX YCIyr HaceneHuio MuHHCTEPCTBa JOcTuut Pecnyomiia Kasaxm::,
CBHJIETE/ILCTBYIO MOJUIMHHOCTh MOJIHMCH MEpeBOAYHKaA Kemxeraesoii Jnanst Cepux0010BHBI.
JIHYHOCTb NIepeBOUNKA YCTAHOBIIEH, JIeeCrioCOGHOCTD H MOTHOMOHS MPOBCPEHEL.

3apeructpuposano B peectpe 3a N Norce
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