DIPARTIMENTO DI FARMACIA E BIOTECNOLOGIE
Bologna, 15 February 2025

To whom it may concern,

I had the opportunity to review the dissertation titled "Development of a method for
assessing genetic stability under chronic low-dose radiation exposure" by Botbayev Dauren,
submitted in fulfilment of the requirements for a PhD in Biotechnology. The research
presented in this dissertation is of significant scientific value, particularly in the field of
molecular genetics and radiobiology, as it investigates the long-term effects of chronic low-
dose radiation exposure on genetic stability.

A particularly strong aspect of the study is its comprehensive analysis of genetic
polymorphisms associated with radiation sensitivity, immune response, and DNA repair
mechanisms. The dissertation demonstrates a well-structured methodology, incorporating
advanced molecular genetic techniques, such as polymerase chain reaction (PCR), restriction
fragment length polymorphism (RFLP), and real-time PCR, to identify and analyze key genetic
variations.

As part of this research, Dauren Botbayev completed an internship in my laboratory in
Italy, where | supervised the molecular genetic analysis related to immune system responses to
radiation. Specifically, | contributed to the section concerning IFNa-2b gene mutations, ensuring
the application of rigorous research standards and high-precision methodologies. This
international collaboration further strengthened the study’s scientific credibility and
methodological quality.

The dissertation is well-organized, with a thorough literature review, clearly defined
research objectives, and robust statistical analysis. The results contribute valuable new insights
into the genetic impact of chronic radiation exposure, which is particularly relevant for
occupational health risk assessment in radiation-exposed populations.

The candidate has demonstrated a high level of expertise in molecular-genetic
methodologies and has effectively interpreted the obtained results. His ability to conduct
complex molecular analyses and integrate them into a broader scientific context reflects his
strong research capabilities.

In conclusion, | find this dissertation to be a highly valuable and original contribution to
the field of genetic toxicology and radiobiology. | strongly support its acceptance for the award
of a PhD degree in Biotechnology.

Professor Sabrina Angelini
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Bosonss, 2025 xeuUTFsl 26 aknaH
Tanan eTy OpHBI GOMBIHIIA YCHIHY YIIiH,

MeH «A3 MeJIIepITi paiUalisHBIH CO3bUIMAIIBI ocepiHe NeHETHKAIBIK TYPaKThUIBIKThI
Garanay oliciH 93ipiey» aTThl AMCCEPTAllHIHBI Kapay MyMKiHziriHe ue 60mabM. ABTOPHI —
BorGaes Jloypen, on Buorexnonorus Goismma PhD JIOpEeXeciH aly TajJanTapblH OPBIHIAY
yimiH yCHIHBUTFAH. By AuccepTanusia YCHIHBUIFAH 3€PTTEY MOJEKYJPIBIK IeHETHKA JKOHE
pamMoOGHONOTUs CalaChIHAa MaHBI3[B! FRUIBIMH KYHJBUIBIKKA HC, OUTKEHI OJ XPOHHKAJIBIK
TOMEH J03Ibl COyJEJNEHYAIH TICHETHUKAIBIK TYPaKTBUIBIKKA Y3aK Mep3iMai  dcepiepin
3epTTeH .

3epTTey/IiH epeKile KYIITi JKaFbl — CoyJIe/IeHyre Ce3iMTalIbIKKa, AIMMYH/IBIK XKayanka
xone JTHK xenzmey Mexanu3Miepine GailiaHbICTB! TCHETHKAJIBIK noMUMOPGU3MICPAIH XKaH-
KaKThl Taljaybl. JluccepTaims JKaKChl KYpPBUIBIMAAFaH omicreMeHi KepceTedi, Ol
nomamepazanslk  Tisoexti peakmus (PCR), peCTpHKIHASIIBIK (GparMeHT Y3BIH/BIFBIHBIH
nonumopdusmi  (RFLP) sxoHe HakThl yakbrrrarbl PCR CHAKTBI O3BIK MOJCKYIAPIIBIK
reHeTHKAIBIK TeXHUKATapAbl KOJAHA[ABI, HETi3ri TIEHETHKAIBIK BapHAaHTTapIbl aHBIKTay
JKOHE TA/ay YIIiH.

Ocsl 3eprreynin ascemna Jloypen BorGaes Wramusiarbi MEHIH 3epTXaHamza
TaFBUIBIMJIAMAIAH OTTi, OHIA MEH CoyJIeeHyre HMMYH/IBIK JKYHEHiH XKayanTapblHa KaThICThI
MOJIEKYJISIPJIBIK TeHETHKAIBIK Talay/Abl KalaralaabM. HakTeIpak aditkanna, MeH [FNa-2b
reHiHIH MyTalusIapbl Typaibl GemiMre yjec KOCTBIM, KaTaH 3€pTTCy CTaHAApTTapbl MCH
)KOFaphl JIQJIIKTeri oficTeMeNepAiH KONJaHBUIYBIH KaMTaMmachl3s €T¢ OTBIPBIIL byn
XaJIbIKAPATBIK BIHTHIMAKTACTBIK 3€PTTEY/IiH FHUIBIMH CeHIMALIIrE MeH dJiCTeMeNliK canachH
OJIaH 9pi HBIFAUTTBI.

JluccepTamys JKaKChl YHBIMAACTHIPBUIFAH, TONBIK OJCOMET INOJYBIMEH, HAKTHI
AHBIKTAIFAH 3ePTTEy MaKCATTaphIMEH JkoHe OepiK CTAaTHCTHKANBIK TAIAayMEH KaMTaMachl3
etinren. HoTmkesnep XpOHAKAIBIK COyJIeIeHy SCEPiHiH IeHeTHKANIBIK CalIapbl Typajlbl KyHIIBI
’kaHa TyciHikrep Oepeni, Oy CIYJICNICHICH XaJIBIKTapAarsl KOCINTIK JeHcayJbIK TOyeKeliH
Garajiay YIIiH ©T€ MaHBI3/IbL. g

YMiTKEp  MOJEKYNISPJBIK-TCHETHKAIBIK ~ SMICTEMENICpAe  XKOFaphl JeHreneri
GLMIKTITIKTI KOPCETTi JKoHE ANBIHFAH HOTHXKENEpAi THIMAL Tyciagipai. OHBIH Kypaeni
MOJIEKYJISIPJIBIK Tajiiaysiapbl XKYPrisy KHE ONapbl KEHipeK FBUIBIMA KOHTEKCTe GipiKTipy
KabineTi OHBIH KYIITi 3epTTey MYMKiHIIKTEPiH pacTai/ibl.

KOpHITHIHIBUIAl Kene, MeH Gy IMCCepTalysiHbl TeHETUKATBIK TOKCHKOJIOTHA JKIHE
pamuoGHONOrUs CalachlHA ©T€ KYHIBI )KOHE OPUTHHAIABI YIIEC eI caHaiiMbiH. MEH OHBI
Brotexnosorus Gopmma PhD gopesxecin 6epy yiiH KaObULIay bl KaTTHI KOTAaHMBIH.

CaOprHa AHXEJIUHY,

dapMaKoJIOTHs JKOHE TOKCHKOJIOrUst GOMBIHIIA KaybIMIACTBIPbLIFaH npodeccop
dapmanus sxoHe GHOTEXHONIOTHS Kadenpacsl

Bonones, Utanus

/Konvl 6ap/
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