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Ha Ne oT

3anpoc 0 npexoCcTABIEHHM KOMMEPYEeCKHX NMpeAa0KeHH
OTAHY «dHIUPHUII um. ML.IL. Yymakoa PAH» (MHCTHTYT HOMHOMUENHTA) HIaHHPYET
MPOBERCHHE MpOLEXYPhl 3aKYIIKH HAa OKa3aHue YCIYr TI0 NOBHIUCHHIO KBAIH(HKALIHH IO TEME
«Ananus NGS-nanseix» B cooTReTcTBIM ¢ PeaepanbHeIM 3akoHoM 0T 18 nroma 2011 roga Ne 223-03
«0 3aKynxax ToBapoB, paboT, ycayT OTAeNbHBIMY BHAaMHU IOPHIRIECKUX JTHIRY.
[TpocuM NpeoCcTaBUTL HHOOPMAIIHIO O CTOHMOCTH YCITYT!
Tabnuua Ne 1

Hena 3a en. yeayru ¢ H/IC [lena 3a en. yenyru ¢ HAC (py6.)
Ne -
i OGyuaromuiicsa (py6.) 3a ounyto dopmy Croumocts o6yueHus (py6.) za
obyuerns 3a0unyo Gopmy obyueHns

i 1 {oauH) HenoBex

2 1 (onue) venopex

3 1 (onuw) uenosek

HTOro:

Copepxanue Yenyr u odmue Tpebosanun:

Heobxomumo okaszaTs yeayry 0 NOBBHIIEHHIO KBanHGHUKaMK Mo TeMe «AHanu3 NGS-gaHHBIX»

3 (mpem) coTpynHHKaM 3aKa3zdyKa.

1.MeTonH ceKBeHMpOBaHHA. KOHTpOJISL KadyecTBa pesylsTATOB ceKBeHHpoBaHus. Ilponecc ananmsa
CHKBEHCHBIX JAHHBIX C OTBETBJISHHAMH WM 3TanaMu Ui 4acTHBIX ciydaeB. IloHATHe KadecTsa
yrenua. Mcroynuku ommboKk ¥ ocoGeHHOCTH YTEHMH, NONy4eHHBIX Ha pasHBIX NIaT@opMax.
IMoaroroeka urenuil (TpuMMuHT). TexHuyeckue nocienopatensHoctr. Pasdop orueros FastQC.

2. AHanM3 JaHHBIX [OJHOIEHOMHOI'O M NOJHOSK30MHOTO CEKBEHHpOBaHUA PecexBeHHposaHue.
IapHEele BeIpaBHMBaHHA. AJNTOPUTMEl KAPTHPOBAHHA YTeHHHN Ha reHoM. [IporpaMMel-KapTHPOBIKKH
¥ OCHOBHBIe (hOpMaTHl AaHHEIX, WCTONB3yeMBie MU XpaHeHHs BeIpaBHuBaHuf. TepMuHOIOrHZ



KapTupoBanus. Oco0eHHOCTH NapHkbIX yTenuii. Biusuue pedepesca. [Iosck cTpyKTYPHEIX BAPHAHTOB
(SNV-calling). O630p mpunmmna merona. Habop mporpamm GATK. ®opmar VCF. Omucanme
THITHYHOTO IPOTOKO.]IA NOHCKA OMHOHYKICOTHIHBIX TOIUMOPGUIMOB.

3. Qunorenetuka. OcHOBH (HIOrEHETHYECKOrO aHaiM3a. MHOXKECTBEHHBIE BHLIPaBHUBAHMI.
[TocTpoenue punoreHeTHHECKOro AepeBa. AHHOTALNS IedoMa. IIOHCK BeTOK-KOAUPYIOUMX [EHOB.
DyYHKUMOHANBHAS aHHOTALMA 10 TOMONIOTHH, BbISBAEHHE KOHCEPBATUBHEIX JOMEHOB.

4. Ananuz WGS sykapuor. Beeaenue B Oxford Nanopore. AHHOTauMs BapHaHTOB (annovar, vep).
Onureneruxa. Mertuiuposanue JHK, dynxuuu. BucynsdutHas xonsepens. [laitaiin 00paGoTkn
NaHHBIX  OMCYTHMHTHOTO CEKBEHMPOBAHMS, CTAaHIAPTHL M OCOGEHHOCTH. AHANH3 JaHHBIX
6ucynsdutroro cexenupopanns. Juddepennmansuoe MeTHanposanue. OcobeHHOCTH MPHUEOPOB
ONT u mporoxonos. Ilpumepsi GHONOrMYECKHX 3ajady HCHONE30BaHMA TexHonoruu. CHopka u
KapTHpOBaHHE YTeHU

5. Cbopka IeHOMOB H TPAHCKPHNTOMOB. UTeHHe, ITHHa BCTABKM, KOHTHT, ckag@oIii, NoKpHTHe, K-
mer, N50. Bribop nnatdopmer n Gubmuorex.Uem Xopouas cGopKka OTIHHAETCs OT TIOX0H. PasGop
THIIOBBIX omubok. Ipakrukym ra rubprasoii cBopke ¢ nanubix [llumina 1 Oxford Nanopore.

6. MerareHomnka. MeToasl NpodHIHPOBaHMA cocTaBa MHKpoGHMOMa Ha ocHoBamua NGS.
Amnnukonnoe u shotgun (WGS) ceksennposanue. PebepeHcHble 6ashl HAHHBIX (SILVA,
GreenGenes, RDP). IlpenoGpaGoTka pugoB W TAKCOHOMHYECKAs knaccuduranua 16S pPHK/ITS
manHeix (QIIME2, DADA2, Deblur). HuTepakTusHbiil aHanu3 JaHHEIX Tio MukpoGuomy (Knomics-
Biota). Onpenmenenne cocraBa coofmecrsa no shotgun-MeTareHOMaM: OT KiragocnenuGpUaHBIX
mapkepos (MetaPhlAn2) no ananusza MAG (MetaBat2). Hi-C MeTarenoMuxa.

Hpenckasanre Merabonmdeckoro noreHumana no 16S pPHK  mamueiM (PICRUSt, Tax4fun,
FAPROTAX). Ocobensoctst craTMcTHyeckoll 0GpaGOTKH NaHHEIX MO COCTABY MHKPOGHOTHL:
PaspexeHHOCTh (BUAH Hysell B Tabuulie NpeACTaBIeHHOCTEH, 3aMeHa Ha TIceRN0-0TcueTs, GBM u
naker zCompositions B R), kommosuunosrocts (alr-, ¢lr- 1 ilr- npeoSpazopanus, MeToE! philr, selbal,
gneiss, DBA, amalgam). Ansda- u Geta-pasHooGpasue: Merpyuku (chaol, Shannon, UniFrac, Bray-
Curtis, Aitchison distance), Busyanusanus (MDS, PCoA).

7. PHK-cexsennposanue. Beenerne. Kontpons kauecrsa. Fastqc, multiqe. TpuMMunr # GpunsTpans
punos. Kapruposauue. Hisat2/STAR. C6opxa Tpanckpuntos. Stringtie. Ksantudmxanus (htseq-
count, stringtie, etc). IlpoBepka caMocor1acoBaHHOCTH: KOPPEIsALUOHHAS TeMIoBas Kapta, PCA/MDS,
nonpaska Ha MHOXECTBEHHbIE cpaBHeHH . Batch effect, mouck Brbpoces. JluneRubie Mogemy, qusaiin
IKCIIEPHMEHTOB, nopmanuzauud. JudbdepeHuuansHan IKCITPECCUs (edgeR, DESeq32),
MuPepeHIHaIbHEIN CrLTalcHaT, QYHKUMOHANbHBIN anamus (fgsea, clusterProfiler). Busyanmsauus
naHdsix RNA-seq B IGV u npu nomomu R. PaGora ¢ resomusiMu HETepBaiamu B R u bedtools.
Ananns koskenpeccun reHos (WGCNA).

8. AHailn3 HaHHBIX CCKBEHMPOBaHHA eIMHIYHBIX KiIeTok: sScCRNA-Seq n snRNA-Seq

* O6mas cxema sxcniepumenToB scCRNA-Seq u snRNA-Seq

* OCHOBHBIE METOABI MOATOTOBKH SubImoTex st scRNA-Seq: Smart-seq2/3, 10x Chromium u Parse
Biosciences Evercode

* Mynsrumonanersie sxcnepumertsi: CITE-Seq, 10x Multiome, DOGMA-seq u npoune.

* Cell Hashing u sci-Plex

» JloposxHas kapra aHanusa scCRNA-Seq

* KOoHTpOIIb KauecTBa B JaHHBIX: OCOOEHHOCTH H PasiAyMs MeXIy OPOTOKOIaMH

* Criocobs1 koHTpOAs Auctepcu B scCRNA-Seq: SCTransform, pagoda2 u npouee

* Honxonwl Ana ananusa, uernoaszyiomue VAE (scVI)

* KnacTepusaiys U HHTepIpeTalus JaHHBIX

* AHayIu3 MyNETHMOAANBHBIX OMHKCHBEIX HaHHeiXx (MOFA, totalVI u npouee)

Tpebosanusa k Hcnosantemo:

Oxasars Bce Yemyrn HaInexallero Kadectea, B 00BEME H B CPOKH, C COONIONEHHEM CTAHapTOB,
HOPM, TEXHHYECKHX YCIOBHH, TEXHMYECKHMX PETIIAMEHTOB M MHBIX HOPMATHBHEIX NPABOBEIX AKTOB
(HOKYMEHTOB), YCTAHOBNEHHBIMY POCCHHCKUM 3aKOHOJATEILCTBOM AN BHIA Vemyr.

Ilocne ocsoenns obywaromumucs 0Opa30BATENBHON IPOrPaMMBl M YCIEUIHOTO IIPOXOXKICHHS



MTOTOBOH aTTeCTalli¥ MM BBIJACTCA JOKYMEHT O KBaIMQUKALMA YCTAHOBIEHHOTO ofpasuma —
YAOCTOBEpeHue/CepTU(UKAT/CBHIETENBCTBO O MOBHIIEHHH KBATHDHKAITHIL

®opma ofyuenus: ounas/ 3a09Hast, ¢ NPUMESHEHHEM JJIEKTPOHHOTO OOYYEHHS M NMCTAHIIMOHHEIX
TEXHONOTHH  MHGOPMALMOHHO-TENEKOMMYHHKALMOHEEIX ~ CeTeH NpM  ONMOCPENOBAHHOM  (Ha
PACCTOSIHMH) B32RUMOACHCTBHH (YKA3AMb YeHy 3a eQUHUYY HA KAXCOYIO Hopmy obyuenus).

Cpoxk oxazanua yeiuyr: Ycnyru okassiBaotes ¢ 23 sasaps 2023 r. 1o 03 despana 2023 roga.

B croumocTs ToBapa (paor, yeayr) Briouaeres::

B croumocte VYenyr BXOZAT Bece pacxoas! VICIIONHHMTENS HA OKasaHMe Yenyr, B TOM 4HciIe
CTPaxOBaHHE, YNIATy HAJOroB M cOOpoB M MHBIX 0OA3aTeNBHBIX [UIaTexeld, pacXoisl Ha BCe
HEOOXO/IHMbIE PACXOJHBIE MATEPHAIEL, pacxosisl CySucomHuTenel (TPeThuX AHL) ¥ T.L., M WHEE
pacxonsr McmomHyTens Npy OKasaHHH JAHHOTO Buja YCIYT, a TAakke MCHONHEHHEe TapaHTHHHEIX
0013aTEALCTB.

Ilpeanoaraemeie CpOKH NPoBeAeHMs NPOUEAYPbI 3AKYNKH: SHBAPh — (perpans 2023 r.
OcoGennocrn: Ilpouenypa sakynku 6yaeT TpPOBOJMIBCS B COOTBETCTBHH C TpeGoBaHUSIMH
Genepanproro saxona ot 18 mroma 2011 roma Ne 223-@3 «O 3akynkax TOBapoB, pabor, yCIyr

OTHENLHEIMH BHAAMH IOPHUINUECKEX JIHL.

OtseTsl fOmMKHE! OBITE NOJAHEI C « Lf >M{ 2022 1. mo « :_2_21» 2022 1.
BKIIOUHTENRHO 110 anpecy: umto@chumakovs.su.
Pexomendyem 8 meme RUCOMA YKA3AMb HOMED 3ANPOCH KOMMEPHECKIUX NPEONOHCEHUIL.
B xommepuecrkom npednosiceruu 0Basamensio 0OndiCHsL Golimb peKeUsUmbL, HoMep U dama.

lIposedenne dannoil npoyedyper cbopa ungopmayuu ne eéneuém 3a coboil 8OIMUKHOBEHUA
Kakux-nubo obazamenveme 3akazvuxa.

Lpu nanvuuy mexnuseckux owubox u nemounocmeil npu onucanuy Yeaye npocum coobupume
3axkazuuxy.

Ecnu ocnosnele yenosus ucnonnenus Jozoeopa ommunaiomes om npeonoxcentvix — npocuM
coobwums 3arkasuuxy 6 Kommepueckom npednoscenu.

HepBriii 3aMecTHTENE TeHEPATEHOTO TUPEXTOpa
OrAHY «PHIMPUIT um. M.IL. Yymaxora PAH»
(MuCTHTYT MONHOMHENHTA) AIO. Ajonnn



