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The dissertation of Georgiy Alekseevich Afonin, presented to the Dissertation Council for the
degree of Doctor of Philosophy (PhD) in Asfendiyarov Kazakh National Medical University, is a
complete scientific work independently performed by the above researcher using original
experimental and clinical material.

The relevance and novelty of the study is shown by the fact that the morbidity and mortality from
colorectal cancer is on the increase, and the affliction of younger patients is noted. Prior to this
there has been no systematic work on colorectal cancer in patients with early onset disease, and
individuals with hereditarily burdened history in the Republic of Kazakhstan. Considering the
medical and social significance of the problem, the study of the molecular genetic basis of the
disease, and the implementation of new methods of early diagnosis and prevention is very
relevant in modern oncology.

This dissertation has a traditional structure, written in a scientific language, framed in accordance
with the rules for the design of dissertations for the degree of Doctor of Philosophy and is
provided with visual illustrative material — original drawings and photographs.

In the course of work, Georgiy Afonin applied an integrated approach to the study of colorectal
cancer in people with early onset disease, not limited only to the molecular genetic aspects
(known causative mutations and novel genetic variants), but also including the epidemiological,
phenotypic, and clinical-genetic aspects of the disease. This approach is rational and productive
and effective, since different clinical and genotypic variants of colorectal cancer (especially
expressed as polyposis and non-polyposis hereditarily tumor syndromes) have a different
molecular genetic basis and are characterized by different indicators of response to therapy and
patient survival.

Based on the standardized incidence rates, Georgiy Afonin studied the epidemiological aspects
of colorectal cancer depending on gender and regions in the Republic of Kazakhstan. He also
studied the clinical and phenotypic features of the disease in a comparative analysis of groups of
patients under the age of 50 and over 65.
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Molecular genetic analysis was performed based on the results of large-scale genome
seqguencing of 185 patients under the age of 50. Georgiy Afonin used adequate and sensitive
methods of variation statistics (Pearson's correlation coefficient, Bayesian statistics correlation
coefficient, Fisher's exact test and analysis of variance) in his statistical analyses. The detected
nature of the genetic changes (mutations) was matched to the clinical features of the disease,
phenotype, and history of hereditary disease.

The choice of the methods for solving the problems posed in the dissertation demonstrates an
understanding of modern methodology and multidisciplinary research.

In describing and interpreting the research results (epidemiological data, results of clinical
phenotypic and molecular genetic analysis, results of DNA sequencing), the author provides a
clear, logical explanation, which is accompanied by presentation of the relevant data in tables
and figures and assessment of the statistical significance of the results.

The research results are presented in a logically ordered sequence. Discussion of the results
demonstrates excellent research skills and the ability to thoroughly interpret the data. In-depth
comparative analysis of the obtained data and the results of the published studies have made it
possible to optimize the diagnostic panel to determine the degree of risk of developing colorectal
cancer in people with a family history of the disease, and to develop algorithms for early
diagnosis and prevention based on molecular genetic analysis. The conclusions logically follow
from the tasks set and the results of the study.

All the above mentioned contributed to an objective analysis of the research results in the
conclusions and practical recommendations. The recommendations given in the dissertation and
the implementation of the research results in oncology can be considered as a potentially
significant contribution to practical oncology with a great potential for the expanded development
of this direction in the future.

On the topic of the dissertation 7 articles were published in journals recommended by the
Committee for Quality Assurance in Education and Science of the Ministry of Education and
Science of the Republic of Kazakhstan; 3 articles in international peer-reviewed journals indexed
in the Scopus and Web of Science; 2 abstracts in foreign peer-reviewed publications indexed in
the scientific information databases Scopus and Web of Science, 3 abstracts in the materials of
international scientific and practical conferences for young scientists, 2 articles and 7 abstracts
were presented at international scientific conferences and congresses. The research results of
this thesis were presented at 6 international scientific and practical conferences.

Georgiy Alekseevich Afonin’s dissertation work deserves high marks and is recommended for
public defense.

This review was prepared for the Dissertation Council of the Asfendiyarov Kazakh National
Medical University, specialty 60110100 — Medicine.
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OT3bIB
HAYYHOT'0 PYKOBOJIHUTEJIS,
npodeccopa Moxamena Ukoana Iapkepa (PhD)

Ha auccepranuio I'eoprus AsiekceeBuua A(poHuHA
«MoJieKyJIAPHO-TeHETHYEeCKUIl AHAJIN3 PA3BUTHSA KOJOPEKTAJIbHOI0 PaKa
y 00abHBIX B Bo3pacrte 10 50 Jjier»,

MpeACTABJIEHHYI0 HA COMCKaHMe cTeneHu JJoKkTopa ¢uiiocoduu (PhD)
no cnenuajabHocT 60110100 — Meaguuuua

Huccepranmonnass pabora Adonuna ['eoprust AnexkceeBuda, MpEICTaBICHHAS B
HuccepraunoHHbld coBeT Kazaxckoro HalUMOHAIBHOTO MEAMIMHCKOTO YHHBEPCUTETA
umenu C.J[.AchenauspoBa Ha couckaHue crerneHu aokropa ¢unocodpuu (PhD) sBiusercs
3aKOHYEHHBIM HAYYHBIM TPYJIOM, CAMOCTOSITENBHO BBINOJHEHHBIM HCCIEAOBATEIEM Ha
OPUTMHAIIBHOM 3KCIIEPUMEHTAIBHOM U KIIMHUYECKOM MaTepHalIe.

AKTyaJIbHOCTh U HOBU3HA TEMBI JUCCEPTAMOHHOTO HCCIENOBAHUS ONPEICIISIOTCS
TeM, 4TO 3a00JIEBAEMOCTb U CMEPTHOCTb OT KOJIOPEKTAJIBHOTO paka MMEIOT TEHJEHIIUIO K
pPOCTY, OTMEYAeTCs] OMOJIOKEHHE KOHTHMHTeHTa OonbHBIX. B Pecnmybnuke Kazaxcran mo
HACTOSIIIIETO BPEMEHUW OTCYTCTBOBAJIM CHUCTEMAaTHYECKUE pPabOThl 1O H3YYCHHUIO
KOJIOPEKTAJILHOTO paka y OOJIbHBIX MOJOJOTO BO3pacTa W JHUI[ C HACJIEICTBEHHO
OTSTOILICHHBIM AaHAMHE30M. YYUThIBasg MEJIUIMHCKYI0 W COIMAJIbHYIO 3HAYMMOCTh
MpOOJIEMBI, U3YyYEHUE MOJICKYJSIPHO-TEHETUYECKON OCHOBBI 3a00JICBAaHUS U BHEIPCHHE
HOBBIX METOJIOB paHHEH NMArHOCTHKUA U MPOMUIAKTUKH, SIBISETCS BEChbMa aKTyalbHBIM
IIJI1 COBPEMEHHON OHKOJIOTHH.

Huccepranuss UMeeT TPAJAUIMOHHYIO CTPYKTYpPY, HAlUCaHa HAy4YHBIM SI3bIKOM,
odopmiieHa B COOTBETCTBUM C TpaBWIaMH O(OpPMIIEHHUS JTUCCEpPTallMii Ha COMCKaHUE
cTerneHu Joktopa ¢puiiocodhuu U CHaOXKEeHA HATJISIHBIM WJUTFOCTPATUBHBIM MaTEPUATIOM —
OpUTMHAIBHBIMH PUCYHKAMHU U (poTorpadusmu.

B xone pabotel Han aucceptanueid AdonuH ['.A. TpUMEHIT KOMIUIEKCHBIN MOIX0/T
K HW3YYCHHUIO TPOOJEMBI KOJIOPEKTAJIBHOTO paka Yy JIMIl MOJOJOr0 BO3pacTta, HeE
OTPAaHUYMBASICh TOJBKO MOJIEKYJIAPHO-TEHETUYECKUM aCIEKTOM KOJOPEKTaJIbHOIO paka
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(M3BECTHBIMUA NMPUYUHHBIMA MYTAallMSIMA W HOBBIMM T€HETMYECKHMH BapuaHTamu). Mm
U3YYEeHBl TaKXKE DMHUIAEMHOJIOTUYECKUN, (PEHOTUMUYECKUN M KIMHUKO-T€HETUYECKUN
acnekThl 3a0oseBaHus. [[aHHBIN MOAXOMA SBISETCS palMOHAIBHBIM M IUJIOJOTBOPHBIM U
3¢ (PEeKTUBHBIM B OTHOIICHUHM pE3YJIbTAaTUBHOCTH, TaK KaK pa3iuyHble KIMHHUKO-
TeHOTUITMYECKUE BapHaHTbl KOJOPEKTAJIHOIO paka (B YAaCTHOCTH, pa3BUBAIOIIMECS Ha
(oHE MOJNMIMO3HBIX U HETOJIUNO3HBIX HACIEACTBEHHBIX OMYXOJEBbIX CHHAPOMOB) UMEIOT
Pa3IMYHYI0 MOJIEKYJISIPHO-TEHETUYECKYI0 OCHOBY M XapaKTEpPU3YIOTCS PpPa3IMYHbIMU
MOKa3aTeJsIMU OTBETA HA TEPAIUIO U BBLDKMBAEMOCTH MAIlUEHTOB.

Ha ocHoBanum craHmapTH30BaHHBIX TMOKa3aresieil 3abdoseBaemMocTu [ 'eopruem
A(}OHUHBIM HM3yU€HBl AMHUIEMUOJIOTUYECKUE AaCMEKThl KOJOPEKTalIbHOIO paka B
3aBHCHMOCTH OT 10J1a U B pa3pese peruoHoB Pecniyonuku Kazaxcran. VM taxoke n3ydeHbl
KJIMHUKO-(DEHOTUITUYECKHE 0COOCHHOCTH 3a00JIeBaHUsI B CPABHUTEILHOM aHAJIM3€ TPYIII
MalKreHToB B Bo3pacte a0 50 u crapiie 65 Jer.

[IpoBeneH MOJNEKYJISIPHO-TEHETUYECKU aHalu3 Ha OCHOBAHUM pE3yJIbTaTOB
MacIITabHOrO CEKBEHMpPOBaHMS TeHoMa 185 OonpHBIX B Bo3pacte g0 S50 Jer.
HccnepoBarenib MCHOJBb30BaNl aIeKBATHBIE W YYBCTBHUTENIbHBIE METOJIbl BAPUALIMOHHOM
CTaTUCTUKU (Ko3Pduuument xkoppemsiuuu [lupcona, K03 PUIIMEHT KOppensiuun
0alieCOBCKOW CTATUCTHKH, TOYHBIA KpuTepuii duriepa W JUCIICPCHOHHBIN aHATN3) IS
CTaTUCTUYECKOr0 aHaiHu3a. XapakTep OOHApyKEHHBIX TE€HETUYECKUX HM3MEHEHUU
(MyTaIrui) CONMOCTaBIE€H C KIMHUYECKUMHU OCOOCHHOCTSIMU 3a00JieBaHUsI, (PEHOTUIIOM U
HACJIEJCTBEHHBIM AHAMHE30M NALMEHTOB.

Boibop MeTOnOB il pelIeHMs TOCTaBJICHHBIX B JUCCEpPTAllUM  3a/ay

JEMOHCTPUPYET MMOHUMaHHUE aBTOPOM COBPEMEHHOM METO/10JIOTUU
MYJIBTUIUCIMIUIMHAPHBIX ~ UCCJIEJOBAHMM, K KOTOPBIM  OTHOCUTCS  JHCCEpTallus
I A.Adponnna

[Tpu OTNHMCaHUU u WHTEpIpETalun pe3ynbTaTOB UCCIIeI0BAHUS
(prmaemMuoONOrMYeCKHEe  JaHHBIC,  PE3YNbTAThl  KJIMHHKO-(DCHOTHITMYECKOTO |

MOJICKYJISIPHO-TEHETUYECKOTO aHajm3a, pe3ynbraThl cekBeHupoBanus JIHK) aBropom
JAHO YETKOE, JIOTUYHOE 0OBICHEHUE, KOTOPOE COMPOBOXKIAETCS IPEACTABICHUEM JaHHBIX
B BH/JI€ TAOJIMI] U PUCYHKOB U OLIEHKOM CTATHCTHYECKOW 3HAYUUMOCTHU PE3YJIHTATOB.

Pe3ynbraThl UCCIENOBAaHUS INPEICTABICHbI B JIOTMYECKOM IOCIIENOBATEIBHOCTH.
OO6cyxneHrue pe3yabTaTOB JEMOHCTPUPYET OTIUYHBIE HCCIIEJOBATEIbCKUE HABBIKU U
CHOCOOHOCTh K TINATEIBHOMY aHalIM3y. YIUIYOJICHHBIA CpPaBHUTEIbHBIA aHAIU3
NOJIyYEHHBIX JaHHBIX M PE3yJIbTaTOB OIyOJUKOBAHHBIX HCCIEJOBAHUM I103BOJIMI
ONTHUMU3MUPOBATh JTUArHOCTHUYECKYIO IIAHENb JUIS ONPENEIICHUS CTEIIEHU PUCKA Pa3BUTHUSA
KOJIOPEKTAJIBHOTO PaKa y JIMI[ C HACJIEICTBEHHO-OTATOIIEHHBIM aHAMHE30M U pa3padoTaTh
QITOPUTMBl PAHHEH JAMArHOCTUKM M NPOPUIAKTUKA HA OCHOBE MOJEKYJSPHO-
T€HETUYECKOT0 aHaJIN3a.

BBIBOABI JIOTMYECKM BBITEKAlOT M3 IIOCTaBICHHBIX 3aJa4 U  pe3yJibTaTOB
UCCIIENOBAHMUS.

Bce mnepeuncieHHoe crnocoOCTBOBajiO OOBEKTUBHOMY aHAlIMU3y pe3yJbTaToB
HCCIIEIOBAHMS B IIPOLIECCE MTOATOTOBKHY BBIBOJOB U ITPAKTUYECKUX PEKOMEHIALUM.

JlaHHBIE B AuccepTaluy IPAKTUYECKUE PEKOMEHAALMU U BHEIPEHUE PE3YJIbTAaTOB
WCCIICIOBAHNS. B IIPAKTHUYECKYI0 OHKOJIOTHIO SIBJSIIOTCS CYIIECTBEHHBIM BKIAJOM B



MPAKTUYECKYI0 OHKOJIOTHIO W HMMEIOT OOJIBIION TOTEHIWAT IS Pa3pabOTKH JTaHHOTO
HampaBleHUS B OyayIeMm.

[To Teme muccepTammu OMyOTUKOBAHO / cTaTed B M3JAHMSIX, PEKOMEHIOBAaHHBIX
KomuteToM mo obecreueHuio kadecTBa B cdepe oOpazoBaHUS M Hayku MUHHCTEpPCTBA
obOpaszoBaHus 1 Hayku PecnyOnuku Kazaxcran, 3 ctaTh B 3apyO€KHBIX PEIEH3UPYEMBIX
U3JIaHUSAX, HHICKCUPYEMBIX B 0a3ax HayuHoi uH(popmarmu Scopus u Web of Science, 2
Te3uca B 3apyOe)KHBIX PELEH3MPYEMBIX H3JIaHUSIX, HWHICKCHPYEMBIX B 0a3zax Hay4dHOU
undopmaru Scopus u Web of Science, 3 Tesuca B MaTepuanaXx MeEXIyHAPOJIHBIX
HAYYHO-TIPAKTUYCCKUX KOH(MEPCHIMA MOJIOABIX YYCHBIX, 2 CTaTbl W 7 TE3WCOB B
MaTepragax MEXIYHApPOIHBIX HAYYHBIX KOH(EPEHIIMH W KOHTpPeccoB. Pe3yibTarhl
UCCIICIOBAaHMS  MPEJACTaBIeHI Ha 6  MEXKIYHAPOIHBIX  HAYYHO-TIPAKTHYCCKHUX
KOH(epeHIusIX.

Huccepranuonnas pabora Adonuna ['eoprust AnexceeBrua 3aciy>KUBaeT BHICOKON
OLICHKHM M PEKOMEHyeTCS JUIS ITyOJTUIHOM 3aIUTHI.

OT13pIB TIOATOTOBIICH 1 JluccepranmroHHOro coBeTa Kaszaxckoro HanuoHaIBHOTO
MeauimHckoro yauBepcuteta uMmenn C.JI.Achenauspopa» no cneruaibHoctr 60110100
— Menuiuna.

[Ipodeccop Moxamen Uk6an [Tapkep
HaY4HBIN pykoBoautenb, PhD



Texct mepeBosa JOKyMeHTa C aHIIMICKOTO A3bIKa HA PYCCKMH S3bIK BBITOJIHEH
nepeBoauuKoM I'annmoBoii ['y3snes Padaunssroii, MTMH 881108401988
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Pecniy6ivka KasaxcraH, ropox AnMmarthl, TPUILIATOe MapTa JBe THICSYH JBa-
AUaTh BTOPOTO Toja. -

51, Mapxosa I'anuna FOpbeBHa, HOTapuyc, NeHCTBYIOIMI Ha OCHOBAaHUH JIH-
uersun Ne0000977 ot 13 despans 2002 roaa, BeLaHHOM MEHHCTEPCTBOM IOCTH-
uuu Pecriy6Oivkn Kaszaxcran, CBHAETENBCTBYIO MOUIMHHOCTB ITOANMCH IIE€pEBO-
nuuka ['amumoBoi 'yssnes PadauneBebel.  JIMYHOCTE MEpPEBOMYMKA YCTAHOBIICHA,
JIEECIIOCOOHOCTD M ITOJTHOMOYHS IPOBEPEHEI.

- 3aperucTpupoBaHo B peecTpe 3a Ne 349
B3pickano: 1623 tenre.
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