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1. OEJIb YU SAJAYN KYPCA

Henb:

DopMHpPOBAHKE Y CIyILATe/ICH KOMILIEKCA TEOPETHYECKUX 3HAHHM H

IIPAKTHYCCKHX HAaBbIKOB B obmacTtu SHOHI-IqJOpMaTH‘IeCKOFO dHaJIM3a 'CHETHYCCKHX

JAHHBIX CEIbCKOXO3SMCTBEHHbBIX JKMBOTHBIX OJIS MMpHUMCHCHHA B CCIICKIITUOHHO-

JeMeHHOH paGOTe H HAY4YHbIX UCCJICIOBAHUAAX.

3anaum:

M3yunTs cOBpeMeHHbIe METObI reHepaluu reHoMubix ganusix (NGS, JIHK-

MUKPOUHITEI).

OcBouts hopmatel Ouonnpopmaruueckux gaHubix (FASTQ, BAM, VCF,

BED) u npunuumnel paboTel ¢ peepeHCHBIM T€HOMOM.
[Tpuobpectn Gaz0BBIe HABEIKM padOTHl B KOMAHIHOHN cTpoke Linux.

Hayuutscst paborate ¢ 6nonHdpopmaruueckumu 6azamu nanubix (NCBI,

EMBL, Ensembl, OMIA).

Hpuoﬁpec'm [MPaKTHYCCKHE HABBIKH aHalIn3a JaHHBIX ITOJTHOTCHOMHOTO

CCKBCHHPOBaHHMA H I'€CHOTHIIHPOBAHHA.

OcBouth METOOBI ITOIMYJIITHOHHO-TCHETUYCCKOIO K d)HHOFEHeTH‘-IGCKOFD

dHallku34a.

Hay4uTscsl BU3yanu3supoBaTh U HHTEPIIPETHPOBATE PE3yJIbTaThl

OMOMH(OPMATUUESTKUX MCCIISTOBAHMIA.

Karteropus ciaymareseii:

CnenuaaucTel B 00J1aCTH F'eHETHKH U CCIICKIWH KHMBOTHbIX, BCTCPHHAPHLIC BpaiH,

300TE€XHUKHU, ACIIUPAHTBI U CTYLAEHTHI CTApPIIMX KypcOB OHONOTHYECKUX U

CeJIbCKOXO3sMCTBEHHBIX CIELHAJIbHOCTEM.



2. VUEBHBIUN ITJIAH
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3. COAEPXXAHUE ITPOI'PAMMEBI

Mony.ib 1. BBeienue B MoJIeKy.1sipHY 0 FeHETHKY, TeHOMHKY H

OnonHpopMaTHKY

o Tema 1.1. TIpuHIHIBI BHICOKOIIPOU3BOIUTETEHOTO cexkBeHupoBanus (NGS).

Tuner nanuerx: WGS, WES, RADseq, HHU3KOKpaTHOe MokpeiTHe. JTHK-

MHUKPOYHIIbl. CpaBHUTEIBHBIN aHATH3 TEXHOIOTHIA.

Tema 1.2. ItyGokoe norpyxenue B hopmarsl daiinos: FASTQ (kadecTro
npodrenuit), SAM/BAM (BripaBamBanmst), VCF (apuantsr), BED
(untepBaibl). [Torsitie pedhepeHCHOrO reHOMa 1 cbopoxk. bazoBrie

onepanuu ¢ ainamu B KOMaHIHOM cTpoke Linux.

Tema 1.3. HaunonanpHbli LeHTp 6MOTEXHOMOTHYECKOM uHbopMalum
(NCBI): Gene, Nucleotide, BLAST. Esponeiickas MomnekyispHo-
Ounonornyeckas nadoparopusa (EMBL). Basa manubix Ensembl.
CrienuanmsupoBaHHble pecypesl Juist sKUBOTHEX: OMIA (Online Mendelian

Inheritance in Animals), ClinVar. ITonck u u3BieyeHne JaHHBIX.

Mopyaie 2. TIpakTHKYM 10 aHAJIH3Y AaAHHBIX HOJHOTMEeHOMHOTO

cekBennpoBanus (NGS)

Tema 2.1. 3nakomMcTBO ¢ nnatpopmoii Galaxy juis aHamM3a JaHHbIX.
OcHoBHEBIC TaNbl NalIaifHa: KOHTPOJIb Ka4yecTBa raw-1aHHbIX (FastQC),
BbIpaBHMBaHHC Ha pedepencHeril renoM (BWA), 06paboTka BblpaBHUBaHWMIA

(GATK), konmunr sapuanTos (GATK HaplotypeCaller).

Tema 2.2. Aunoranua VCF-daiinos. [Touck U MHTEpPIIPETaLHs [ATOTeHHBIX
BApHAHTOB Ha IIPUMEPE KOHKPETHOIO reHa u 3adojieBaHus u3 6azsl OMIA.

O1leHKa Ka9ecTBa BapUAHTOB W UX (ByHKIIMOHATLHOTO BO3IEHCTBU.

Monysb 3. Ananns aannbix JHK-MukpounnoB: gpopmarsl, MeToanl u

HHTEepInpeTamua




o Tema 3.1. O630p TexHOMIOrHH U TIIATHOPM TSI TEHOTHITUPOBAHMS.
CpaBHWTETBHBIA aHAIM3 YHUITOB OCHOBHBIX MpousBogurenen: Affymetrix
(Thermo Fisher Scientific) (apxurexktypa Axiom, ¢popmars
CEL), Illumina (Infinium, gpopmarsr IDAT, FinalReport), Agilent u npyrux.
ITpuHumIbl paboTsl, pa3pelleHne, IPUMEHUMOCTD B 3aa4ax

CEJIbCKOXO035IMCTBEHHOM T€HOMUKHU.

o Tema 3.2. Crippie u 06paboranHble qaHHble. CTpyKTypa U coiepsKaHHe
manudect-haiinos (probe information, genomic coordinates).
[IpakTryeckoe KOHBEPTUPOBAHKE MTPONPHETAPHBIX (POPMATOB B
CTaHIapTHbIE JJIs MOCTIeyOIero ananusa (Harmp.,
ucnonb3oBanue plink min apt-probeset-genotype s

Affymetrix, Illumina2 VCF s [llumina).

o Tema 3.3. OcHOBHBIE ITallbl IEPBUYHOIO AHAIH3A JAHHBIX YMIIOB: KOHTPOJIb
KauecTBa (Kajui-pelT, MHTEHCHBHOCTB curHana), puibsrpanus SNP 1o
4acTtore MuHOpHOTO ajiess (MAF), oTkiIoHeHuIo 0T paBHOBecHs Xapan-
BaitnOepra (HWE). Mutepriperanus pe3yisratos reHOTHIIMPOBAHNS B

KOHTEKCTE CEJICKI[MOHHBIX 3a/au.
Monyab 4. Ilony1siHHOHHAN reHeTHKA M (PHIOTeHEeTHKA

o Tema 4.1. [lonyissunonHas renetuka: Kiroyessle MoHATHA (YacToTa
aJlIeILs, FeTePO3UIOTHOCTE, Fst). MeTozbl aHamu3a CTpYKTYphI MOIMYJIALMIL:
aHaJiu3 naBHBIX kKoMnoHeHT (PCA) ¢
ucnonezoBanreM PLINK wnnu flashpcea, ananus npumveceit (ADMIXTURE).

Busyanusanus u uHTeprpeTanus pesyasTaTos.

o Tema 4.2. ®unoreneruxa: [locTpoenue QuiIoreHeTHIECKHX JIepeBbEB Ha
OCHOBE JTAHHBIX O N'€HETUYECKUX BapUaHTaX HIIH [10CIEN0BATCIIBHOCTSIX.
O630p metonoB (Maximum Parsimony, Neighbor-Joining, Maximum

Likelihood). IlpakTudeckas paboTa Mo MocTpoeHHIO IePEBLEB B




nporpammMe MEGA unnm FigTree. MaTepriperarus ¢uiiorenernaeckux

JIE€PEBBEB.

4. CAMOCTOATEJIbHASI PABOTA

CamocTosTenbHas paboTa BKIIFOYAET:
o lsydyenue TeOpPETHYECKUX MATEPHUAIIOB U JIEKIMOHHbIX IPe3eHTalMil.

o BeinosnHeHue npakTHYeCKUX 3a/[aHuUil 110 Ka)KJ0My MOJYIIO (aHAJH3

NpeI0CTaBIeHHbIX datasets).

o llogroroBka HTOTOBOTO MUHH-TIPOEKTA: CAMOCTOSTENLHBIH aHaIU3 Habopa
JAHHBIX IO NIPEATOKEHHOMY ClieHapuIo (Ha BbiOop: NGS-naimnaiiy unu

aHallKu3 DaHHBIX '-iI/IHOB) C KpaTKHM OT4YETOM.

» Pabora ¢ murepatypoii 1 oHIaiH-pecypcamu.

5. ®OPMbI KOHTPOJIA U ATTECTALIIN

o Texkymuii konTpoJs: BeIMonHeHne NPAKTUYECKHUX 3aaHuil B XOIe

Kaxaoro Moayns, OHfI&l\:lH-TeCTI/Ip(JBaHI’IG.

o MTOrosbiii KOHTPOIBL: 3aIHTa UTOTOBOIO MHHHU-NPOEKTAa (MMChbMEHHbI

OTHeT U yCTHas MPE3eHTalMs Pe3yJIbTarToB ).

¢ HWrorosas arrecranus: IIpoBoxurces B popme 3adera Ha OCHOBE
PEe3yJIbTaTOB BBIMOTHEHUS PAKTHIECKUX padOT U 3aIUTEl HTOTOBOTO

[MPOEKTaA.




6. CIIMCOK PEKOMEH/IYEMOU JIMTEPATYPBI 1 PECYPCOR

1.

Z

OMIA - Online Mendelian Inheritance in Animals: https://www.omia.org/

NCBI Resource Guide: https://www.ncbi.nlm.nih.cov/cuide/

. Ensembl Genome Browser: https://www.ensembl.org

Galaxy Platform: https://usegalaxy.org

PLINK 1.9 Manual: https://www.cog-genomics.ore/plink/1.9/

GATK Best Practices: https:// gatk.broadinstitute.org/hc/en-us

IGV Browser: https:;’/software.broadinstitute.org/software/im//

MEGA Software: https://www.megasoftware.net/

WSL for Windows: htms://Ieam.microsoft.com/ru—ru/windows/wsl/instaﬂ




