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Ilenb uccieqoBaHUSI — CO3[aHMe «YaCOB CTapEHMsI», YUUTHIBAIOIINX HOBbIE aJI-
JieJIbHbIe TTOIMMOPGM3MBI B Pe3yJIbTaTaxX IMOJTHOT€HOMHOI'O CEKBEHMPOBAHMS, IJIsT
ompeesieHst GM0JIOrMYEeCKOro Bo3pacTa.

st u3yuyeHust CTPYKTYpPbI JAHHBIX ObLIM MCIOb30BaHbl .vcf-daibr 21 obpasiia
U3 MICCJIENOBAHMSI, TTIOCBSIIIEHHOTO YCTAHOBJIEHMIO POJIM OT/IEJIbHBIX TEHOMHBIX Ba-
puaHTOB (hakTOpoB MOpdOreHesa roJJOBHOrO MO3ra B Pa3sBUTUM KOTHUTUBHBIX Ha-
pylieHmii. B KauecTBe MCXOMHBIX JAHHBIX COOCTBEHHOI'O MCCJIENOBAHMS OYIyT MC-
TI0JTb30BaHbI Pe3YJIbTAThl MOJHOreHOMHOro cekBeHupoBanust (GWAS) B ¢hopmare
.vef. [Inst aHamm3a JaHHbIX OymyT ITPYMMeHeHbI METOIbI KOPPEeJISILMIOHHOIO aHaIM3a
M MalIMHHOro obyueHms. [Ipenjaraercs cyiemyronmin aJirOpuTM 06pabOTKM JaH-
HBIX: TIPENPOIECCUHT ChIPbIX JAaHHbIX, CPaBHEHME HalIEeHHbIX MOJIMMOPHU3MOB
C M3BECTHbIMM, YCTAHOBJIEHME 3aBUCUMOCTM MEXAY OOHAPYKEHHBIMU TOJIMMOP-
dbusMamMM ¥ M3BECTHBIMM BO3PACT-aCCOIMMPOBAHHBIMY 3a00JI€BaHMSIMY, OIIEHKA
CTaTUCTUYECKOM 3HAYMMOCTY HaMJAEHHBIX HOBBIX MOIMMOP(U3MOB C BO3PACTHbI-
MM TIOKasaresisiMi (MCIOJIb30BaHMe OOYUYEeHHBbIX MOfesieit), BbIOOp MOIesu, Ipo-
BepKa paboThbl «4aCOB».

B mporiecce paspaboTku ajropuTMa ObLIa M3ydeHa CTpyKTypa .vcf-aiuios c 1e-
JIbIO aBTOMATM3alMM TIOMCKA HOBBIX aJIJIeJIbHBIX MOAMMOP(U3MOB B TeHax C W3-
BECTHBIM yYacCTHEM B Pa3sBUTUM BO3PACT-aCCOLMMPOBAHHBIX 3aboseBaHui. AHa-
JIU3 Pe3yJbTaTOB TIOJHOSK30MHOIO CcekBeHMpoBaHusi 21 obpasiia IMO3BOINII
UAEHTU(GUIMPOBATh HECKOJIBKO FeHOMHBIX BapuaHTOB (rs6265, rs4760, rs4758443
" Ip.), aCCOIMMPOBAHHBIX, MO AJAHHBIM JIMTEPATYPbl, C HAPYILIEHEM Pa3BUTUSI TO-
JIOBHOTO MO3Ta ¥ BO3HMKHOBEHMEM KOTHUTMBHBIX HapYIIIEHNN, a TakKKe BO3pacT-
acCoOIMMpPOBaHHBIX 3ab0eBanmit. [IpegBapuTebHbIe pe3y/IbTaThl aHAIM3a JEeMOH-
CTPUPYIOT, UTO MPEJIOKEHHBIN MeTo 06paboTKM 61MoMH(pOpMaTUeCKUX JaHHBIX
MIOTEHIMAIbHO MOKET OBbITh MCIIOJIb30BAH /11 OLIEHKM OMOJIOTMYEeCKOro BO3pacTa
uccaenyeMoro oopasiia, OQHAKO MaJiblii 0OObeM BBIOOPKM HE TO3BOJIIET YCTaHO-
BUTb TOYHOCTD MPEAJIOKEHHOTO MeToa aHam3a. [1o aTon mpuumHe IaHUPYyeTCst
npoBecty aHaym3 5000 TOMOSHUTEIBHBIX 06PasIioB, B XO[e KOTOPOro OyIeT Mmpo-
BeleHa ONTUMM3aLMs aJITOPUTMOB ITpeIJIaraeMbIX «4acOB CTapeHMsI» U OIleHeHa
X TOYHOCTb.

AHanm3 60JIblIel BBIOOPKM OMOJIOrMYeCcKMX 0OpasLioB OT IALMEHTOB C BO3PACT-
aCCOIMMPOBAHHBIMM 3a00JIEBAHMSIMM TIO3BOJIUT BBISBUTb HOBBIE aJljieIbHbIE I10O-
JIMMOP(HU3MBI, UTO B AAJTbHENIIIEM ITOBBICUT TOYHOCTb «YaCOB CTAPEHMSI».

KiroueBbIe c/10Ba: «4achl CTapeHMsI»; OMOJIOrMuYecKuii Bo3pacT; 6monHdopma-
TUKa cTapeHus; reHeTuKa ctapenus; GWAS.
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The aim of this study is to create an "aging clock” that accounts for novel
allelic polymorphisms in full-genome sequencing results to determine
biological age.

The .vcf files of 21 samples from a study investigating the role of individual
genomic variants of brain morphogenesis factors in the development of cognitive
impairment were used to examine the data structure. Full genome sequencing
(GWAS) results in .vcf format will be used as raw data from our own study.
Correlation analysis and machine learning methods will be applied to analyze
the data. The following algorithm for data processing is proposed: preprocessing
of raw data, comparison of found polymorphisms with known polymorphisms,
establishment of correlation between found polymorphisms and known
age-associated diseases, assessment of statistical significance of found new
polymorphisms with age-associated parameters (using trained models), model
selection, and "clock" validation.

In the process of algorithm development, the structure of .vcf files was studied in
order to automate the search for new allelic polymorphisms in genes with known
involvement in the development of age-associated diseases. Analysis of full-
exome sequencing results from 21 samples identified several genomic variants
(rs6265, 154760, 154758443, etc.) associated with impaired brain development and
the occurrence of cognitive impairment and age-associated diseases according to
the literature. Preliminary results of the analysis demonstrate that the proposed
bioinformatics data processing method can potentially be used to estimate the
biological age of the study sample; however, the small sample size does not allow
us to establish the accuracy of the proposed analysis method. For this reason, an
analysis of 5000 additional samples is planned to optimize the proposed "aging
clock" algorithms and evaluate their accuracy.

Analysis of a larger sample of biological samples from patients with age-
associated diseases will make it possible to identify new allelic polymorphisms,
which will further improve the accuracy of the "aging clock".

Keywords: "aging clocks"; biological age; bioinformatics of aging; genetics of
aging; GWAS.
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