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PE®EPAT

Jlunnomuas paboma conepxut 46 crpanun, 14 pucyHkoB, 9 Tabnuu, 46
UCITOJIb30BAHHBIX NCTOYHHUKOB.

Kntoueswie crosa: PAK TIOJDKEJIYJIOUHOM JKEJIE3bI, ITATOI'EHE3,
ITIPOTOKOBAS  AJIEHOKAPIIMHOMA  TIOJ/DKEJIYJIOUHOM  JKEJIE3HI,
[TATOI'EHHBIE BAPUAHTbBI, TEH KRAS, MVYTAIIUA G12R, MYTALIUA
G12V, MYTALUA G12D, TUTIEPOKCITPECCUPYEMBIE MPHK, TCGA.

O6vexmol uccnedosanus: OOpa3ipl OMOIOTHYECKOT0 MaTepraia (OmyxoseBast
tkadb) 109 mamuenTtoB ¢ PIDK. Jlamneie 203 ob6pasmos PADC (KRAS G12D-97,
G12V-66, G12R-40) u 26 06pa3ioB HOpMaIbHON TKAHU MOKETYJOYHOM JKeJIe3bl 13
MexayHapoaHoi 06a3bl nanHbix The Cancer Genome Atlas (TCGA).

Llenv pabomoel: W3ydeHUE 4YACTOTHI BCTPEUYAEMOCTU PA3IMYHBIX MATOTE€HHBIX
BapuanToB B rene KRAS y mamumentoB ¢ PDAC, ananmu3z KRAS-cneuuduynoro
npoduis skcnpeccun MPHK B oOpasijax omyxoJieBoil TKaHH.

Memoowl uccnedoganus: MOJEKYISIPHO-TEHETUYECKUE, aHanuTudeckue. [ns
u3ydenuss npoduis skcnpeccun MPHK  ucnonb3zoBana uHpopmamus o
TPaHKCPUIITOMHOM MPOQUIIE OMyX0Jaeil u3 MexayHapoaHou 0a3bl naHHbIX TCGA.

Ilonyuennvie pesyromamor: OleHKa MyTanmoHHOTo craryca reHa KRAS
npoBereHa B 109 o0Opasiax omyxoJieBoM TKaHU malnueHToB ¢ auarHo3oMm PIDK,
noyryarBIux JiedeHue Ha 6a3ze PHIIL] OMP um. H.H. Anekcanaposa B 2019-2021
romgax. Menguana HaOJIOAEHUS 3a HalMeHTaMH cocTaBuiaa 12 MecsaneB. Yacrtora
BCTPEYAEMOCTH MAaTOreHHbIX BapuaHTOB B reHe KRAS B uccinegyemMoil BbIOOpKe
coctaBuiia 68,8% (75/109). Pacnipenenenue BoisiBIEHHBIX BapuaHToB: G12D — 47%,
G12v - 40%, G12R - 13%. IIpoTuBOpEYMBOCTH pE3yJIbTATOB HAY4YHO-
MCCJIEIOBATENBCKUX padOT B BOIPOCE MPOTHOCTHUYECKOW 3HAYMMOCTH MATOTE€HHBIX
BapuantoB G12V u G12D rena KRAS y manuentoB ¢ PIIDK moxeT ObITh BhI3BaHa
reTepOreHHOCThIO HCCIEyeMbIX BBIOOpPOK. B ciydae, ecnu HCNOJIb30BaHUE
XUMHUOTEPANEBTUYECKOTO JIEUEHUs JIEUCTBUTEIIbHO HE IO3BOJSIET JOCTOBEPHO
YIY4IIUTh TOKa3aTesb oOIel BhKMBAEMOCTH naiueHToB ¢ myTanuein KRAS G12V,
TO MPOBEACHUE HCCIEAOBaHUS HAa TAaKOW BBIOOPKE MOMKET NPHUBECTH K TOMY, YTO
JNAHHBIM ~ MAaTOreHHBIM  BapuaHT OyneT  oOXapaKTepu3oBaH Kak  Haubosee
HEOIaronpUsITHBIN.

[Ipu ananuze nanHbix TCGA Obul OOHapyXeH psii 3HAYUMBIX OTJIMYMN B
TPAHCKPUNITOMHOM MpOoQuiIe OMmyXxoJied MOJKETYJOUHOU >Kelle3bl C Ppa3InYHBIMU
myTanusimu reHa KRAS. OOnapyxeHsl paziuuus B ypoBHsAX skcnpeccun MPHK
reioB ACTB u GAPDH wMexny omyxoleBoH UM HOPMaJbHOM TKaHBIO
NO/KETYyIOYHOM ~ kene3bl.  JlaHHble ~ OCOOEHHOCTHM ~ MOTYT  OKa3bIBaTh
HEIMOCPEJICTBEHHOE BIMSIHUE Ha MPOLECCHl KAHIIEPOTeHe3a U ONpPEeNeNsiTh MPOTrHO3
3a00J1eBaHUsI.



POD®EPAT

Iviniomnas npaya yrpeimiiBae46 crapoHak, 14 mamoHkay, 9 Tabmin, 46
BBIKAPBICTAHBIX KPBIHIII.

Kntouaswvis crosvi: PAK TIAJICTPAVHIKABAU 3AJIO3bI, IIATATEHES,
IIPATAKOBAS AJIDHAKAPIILIHOMA TIAJICTPAVHIKABAN 3AJIO3HI,
[TATOI'EHHBIA BAPBISAHTBI, 'EH KRAS, MYTALBIA G12V, MYTALBIA
G12V PHK, TCGA.

Ab'exmwbl dacnedasanmus: bismariunara mMaT pbisuly (myxJiHHas Tkanina) 109
nanpienTay 3 PIDK. Jlamsensrst 203 y3opay PADC (KRAS G12D-97, G12V-66,
G12R-40) i1 26 y3opay HapmanbHali TKaHIHBI TaJACTpayHIKaBail 3alo3bl 3
MiKHapoaHai 6a3bl qaazeHsix The Cancer Genome Atlas (TCGA).

Mbma npayei: BBIBYYIHHE 4YacTaTbhl CYCTpaKaeMaclll PO3HBIX MaTareHHbIX
BapeisiHTay y reHa KRAS y mansientay 3 PDAC, anamiz KRAS-cneusigiunara
npodimro 3xcipacii MPHK Ba y30pax ommyxonaeBoil TKaHIHBI.

Memaowvl Oacnedasanmus: MaleKyJIIpHA-TEHETHIYHBIS, AaHAMITBIUHbIA. JIJis
BBIBYUSHHS — npodumo  skcnpacii  MPHK  Beikapeicrana — iHpapmanpis — ab
TPaHKCPBINTOMHBIM IIPO(]1Il MyXJIIH 3 MiXkHapoaHail 0a3sl qaazeHbix TCGA.

Ampuimanvia evlHixi: AupHKAa MyTaubliiHara crarycy rena KRAS npasenzena
¥ 109 y3opax omyxoneBoil TKaHiHbI MainbleHTay 3 apisirHazaMm PIDK, sxis atpeimani
asiupHHe Ha ©Oaze PHIIL[ OMP im. M.M. AmnskcangpaBa ¥ 2019-2021 ranpax.
MenpisiHa Ha3ipaHHs 3a nanbleHTaM1 ckjana 12 mecauay. Yacrtata cycTpakaemaciii
natareHHbIx BapbisiHTay y reHe KRAS y nocnennaii BeiOapubl ckiana 68,8%
(75/109). PasmepkaBanne BbIsiynieHbIX BapbisHTay: G12D - 47%, G12V - 40%, G12R
- 13%. CyngpswiiBacup BbIHIKAY HaBYKOBa-JaclequblXx padOT y MbITaHHI
IparHacTblYHail 3HauHacul natareHHblX BapbissHTay G12V 1 G12D rena KRAS y
nanpieHTay 3 PIIK Moxa ObIlb BhIKIIIKAHA T€TIPAreHHACIIO I0CIEAHBIX BbhiOapak. Y
BBINIAJIKY, KaJll BRIKAPbICTAHHE XIMIATIpaneyThluHara JSY3HHs canpayabl He Ja3Balisie
JaKJIaHa Majenuibllb NaKka3ublK aryjJbHail BDKbIBAJIbHACII MAlbIEHTAY 3 MYyTallbIsi
KRAS G12V, To npaBsii3eHHEe AaciielaBaHHs Ha TaKOW BBIOAPIIBI MOYXKa MPBIBECIIi Ja
Taro, IITO JAJA3€HbI MaTareHHbl BapbISIHT OyJ3€ axapaKTapbl3aBaHbl SIK HAOOBII
HECIPBISUTbHBI.

[Ips1 ananize nagzenbix TCGA ObIY BBISYIICHBI HI3pAr 3HAYHBIX aJIPO3HEHHSY Y
TPAHCKPBINTOMHBIM MPOQLIl MyXJIH MaACTpayHIKaBai 3a103bl 3 PO3HBIMI MYyTallbISIM1
rena KRAS. Brisynensl anpo3nenHi Ba y3poyHsax skcrnpacii MPHK renay ACTB 1
GAPDH mnamix nyxJiHHail 1 HapMajbHail TKaHiHaWl TajcTpayHiKaBai 3aj03bl.
HNanzenblss acabmiBacii MOTryllb akas3Ballb HENacpdAHbl VYIUIBIY Ha IpaldChl
KaHLIEpOreHe3a 1 BbI3HAYalb IParHo3 3aXBOPBaHHS.



ABSTRACT

The graduation project contains 46 pages, 14 figures, 9 tables, 46 references.

Key words: PANCREAS CANCER, PATHOGENESIS, PANCREATIC
DUCTAL ADENOCARCINOMA, PATHOGENIC VARIANTS, KRAS GENE,
G12R MUTATION, G12V MUTATION, G12D MUTATION, OVEREXPRESSED
MRNA, TCGA.

Object of the study: Biological material samples (tumor tissue) from 109
patients with pancreatic cancer. Data from 203 PADC biological material samples
(KRAS G12D-97, G12V-66, G12R-40) and 26 normal pancreatic tissue samples
from the international database The Cancer Genome Atlas (TCGA).

Purpose of the work: to study the frequency of occurrence of various
pathogenic variants in the KRAS gene in patients with PDAC, to analyze the KRAS-
specific MRNA expression profile in tumor tissue samples.

Research methods: molecular genetics, analytical. To study the mRNA
expression profile, information on the transcriptomic profile of tumors from the
international TCGA database was used.

Results: The mutational status of the KRAS gene was assessed in 109 samples
of tumor tissue from patients diagnosed with prostate cancer who received treatment
at the Russian Scientific and Practical Medical Center named after. N.N. Alexandrov
in 2019-2021. The median follow-up of patients was 12 months. The frequency of
occurrence of pathogenic variants in the KRAS gene in the study sample was 68.8%
(75/109). Distribution of identified variants: G12D — 47%, G12V — 40%, G12R -
13%. The inconsistency of research results regarding the prognostic significance of
pathogenic variants G12V and G12D of the KRAS gene in patients with prostate
cancer may be caused by the heterogeneity of the studied samples. If the use of
chemotherapy does not significantly improve the overall survival rate of patients with
the KRAS G12V mutation, then conducting a study on such a sample may lead to the
fact that this pathogenic variant will be characterized as the most unfavorable.

When analyzing TCGA data, a number of significant differences were
discovered in the transcriptomic profile of pancreatic tumors with various KRAS
gene mutations. Differences were found in the levels of mMRNA expression of the
ACTB and GAPDH genes between tumor and normal pancreatic tissue. These
features can have a direct impact on the processes of carcinogenesis and determine
the prognosis of the disease.



