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Ha Ne oT

Kpxmxanosckoro, oM 29, Kopryc 5, aTax 3,

3anpoc o npeocTaBJIEHNH KOMMepYeCKHX MpeaI0sKeHu i

OI'AHY «®HIWUPUII um. ML.IL. YymakoBa PAH» (MuCcTUTYT MONMOMUENTUTA) IUTAHUPYET
IIPOBEJICHUE IIPOIIEYPHI 3aKyIIKH HA OKA3aHUE KOHCYJIBTAMOHHBIX YCIyT 1Mo TeMe «Anamm3 NGS-
JlAaHHBIX» B cCOOTBETCTBUH ¢ DenepanbHbiM 3akoHOM 0T 18 mronst 2011 roma Ne 223-03 «O 3akymkax
TOBApOB, PabOT, yCIyT OTAEIbHBIMY BUIAMH IOPUANIECKHX JIHID.
IIpocum npenocTaBUTh HHGOPMAIIAIO O CTOUMOCTH YCITYT:

Copnep:xanue Yciayr u o6mue Tpe0oOBaHHUS:

Heobxomumo oxa3aTh KOHCYJIBTAIMOHHBIE YCIyrH 1o TeMe «AHamu3 NGS-TaHHBIX» YeThIpeM
COTpYyJIHUKaM 3aKazuuKa.
Copep:xanue Y ciyr:
1. Meroner cexBenupoBanus. lIpomecc aHanM3a CHKBEHCHBIX [JAHHBIX C OTBETBICHHSIMH HIIH
JTalmaMu I 4YacTHBIX ciydaeB. KOHTponb KauecTBa pe3ysbTaTOB CEKBEHHpOBaHHs. I[loHsTHE
Ka4ecTBa yTeHus. MIcToYHuKH omMO0K 1 0COOCHHOCTH YTEHUH, TOTyYEeHHBIX Ha Pa3HbIX IUIaT(GopMax.
IToaroroska yrenuii (TpuMMuHT). TexHndeckue mocnenoBarenbHOCTH. Pazbop otueros FastQC.
2. PecexBenupoBanue. IlapHble BbIpaBHUBaHUS. ANTOPUTMBI KapTHPOBAHHS YTEHHH Ha TEHOM.
[IporpamMmbl - KapTUPOBIIMKM M OCHOBHBIE ()OpMAaThl [JaHHBIX, HCIONB3YeMbIe IS XPaHEHHS
BBIpaBHUBaHMHU. TepMuHOIOTUA KapTupoBanus. OcoOEHHOCTH MApHBIX YTeHH. BiusHue pedepenca.
IMouck crpykrypreix BapuanToB (SNVcalling). O630p npunnuna merona. HaGop mporpamm GATK.
®opmat VCF. Onucanne THIMYHOTO IIPOTOKOJIA MOMCKA OJHOHYKICOTH/IHBIX [TOJTUMOP(PHU3MOB.
3. OcHOBBI (HIOT€HETHYECKOTO aHaiu3a. MHOXECTBEHHbIE BBIpaBHHBAHHUS. llocTpoenue
(Qunoremernyeckoro  nepeBa. AHHOTalMs TreHOMa. [IOMCK  GENOK-KOAMPYIOIIMX  T'EHOB.
QyHKIMOHAIBHAS AHHOTAIHS IT0 TOMOJIOTHH, BBIIBICHUE KOHCEPBATUBHBIX IOMEHOB.
4. Annoramus BapuaHTOB (annovar, vep). Omurenernka. Metmmuposanue JITHK, ¢(ynkmmn.
BucynsduthHas konsepcmst. IlaiimmaitH 00paGOTKH [aHHBIX OHCYIHOHUTHOIO CEKBEHMPOBAHHS,
CTaHJapThl U 0COOEHHOCTH. AHAIM3 JaHHBIX OHCYIbGUTHOrO cexBeHupoBanus. Jluddepenuuansnoe
metunupoBanue. Ocobennoctu mpud6opo ONT u mpotoxonos. [Ipumepsl OHOIOTHYECKHX 3a1ad
UCIIOJIBb30BaHUs TexHOIoruu. COOpKa 1 KapTHPOBAHHE UTCHHIA.
5. Urenwue, numHa BCTaBKH, KOHTHT, ckaddoin, mokpeitie, k-mer, N50. BeiGop miardpopmsl u
oubmmorex. Yem xoporuas cOopka oTIHYaeTes OT IWI0X0i. Pa3bop TumoBsx ommbok. IIpakTukym Ha
rubpuHoi coopke ¢ manHbX [llumina u Oxford Nanopore.
6. Merob! TpoGHUIMPOBAaHUS cOCTaBa MUKpoOHoMa Ha ocHoBaHuH NGS. AMIuukonHOE U shotgun



(WGS) cexBenmnponanue. Pedepencurie 6a3bl qannsix (SILVA, GreenGenes, RDP). [Ipeno6pabotka
puoB U TakcoHoMmuueckas kimaccupukanus 16S pPHK/ITS nmanmeix (QIIME2, DADA2, Deblur).
WurepakTuBHBIl aHanu3 JaHHBIX 10 MuKpoOmomy (Knomics-Biota). Ompenenenue cocrtaBa
coobmiecTa 110 shotgun-merareHomMaMm: 0T Kiagocnenupuansix Mmapkepos (MetaPhlAn2) no ananuza
MAG (MetaBat2). Hi-C merarenomuxa. [Ipenckasanue meraboniueckoro morenmumana no 16S pPHK
naaabeM (PICRUSt, Tax4fun, FAPROTAX). OcobGeHHOCTH CTaTHCTHYECKOH 0OpabOTKH JaHHEIX II0
coCTaBy MHKPOOHOTBL: pPa3peXeHHOCTH (BUIBI HyJeH B TaOJMIle MpeaCcTaBIEHHOCTEH, 3aMeHa Ha
ncepno-orcuetel, GBM m maker zCompositions B R), xomnosurmonuocts (alr-, clr- u ilr-
npeobpasoBanus, MeToAbl philr, selbal, gneiss, DBA, amalgam). Ansda- u Gera-paznooGpasue:
metpukH (chaol, Shannon, UniFrac, Bray-Curtis, Aitchison distance), Busyammsanus (MDS, PCoA).
7. Bsenenne. Ocobennoctu npodonoarorosks, Tunel PHK. Kontpons kavecta urenwmit. Fatsqc,
multiqc,  trimmomatics. ~ Kaprupoamme.  Hisat2.  CGopka  Tpanckpunro.  IIpoBepka
CaMOCOIJIaCOBAHHOCTH: KOppeJsiuoHHas Temuosas kapra, PCA. PedepeHcHbIM TeHOM B aHHOTaLMs
renoB. Jluddepennmansuas skcnpeccust (DESeq2). @yHkumoHanbHbIN aHamms. Busyamusanms
nannbix PHK-cex B IGV 1 nmpu momomu R. Pabora ¢ renoMubIME HHTepBanamMu B R u bedtools.
8. OOmas cxema skcrepuMeHTOB SCRNA-Seq um snRNA-Seq. OcHOBHBIE METOIBI HOATOTOBKH
oubmmorex s SCRNA-Seq: Smart-seq2/3, 10x Chromium u Parse Biosciences Evercode.
Mynbramonansuble skcnepumenThl: CITE-Seq, 10x Multiome, DOGMA-seq u nipoune. Cell Hashing
u sci-Plex. JlopoxHas kapra anaimmza scRNA-Seq. Koutpons xayecTBa B JaHHBIX: OCOOEHHOCTH U
pasnuuus MeXAy npoTtokonamu. CrocoObl koHTpons mucnepcud B ScRNA-Seq: SCTransform,
pagoda2 wm mnpouee. Ilogxomsr mms anamusa, ucnoissyromue VAE (scVI). Knacrepusamus u
HHTEPIPETANHUs JTaHHbIX. AHAIM3 MyJILTHMOJAIBHEIX OMHKCHBIX JaHHBIX (MOFA, total VI u mpouee).
TpeboBanus k cnonuurenio:
Oxasarb Bce YCIyrH HajIeKallero KayecTBa, B 00beMe W B CPOKH, C COOJIONEHHEM CTaHJApTOB,
HOPM, TEXHHYECKUX YCIIOBHH, TEXHUYECKUX PErTIAMEHTOB M MHBIX HOPMATHBHEBIX IIPABOBBIX aKTOB
(IOKYMEHTOB), yCTaHOBICHHBIMH POCCHICKIM 3aKOHOIATEILCTBOM I BHAA Y CIIYT.
Cpox oxazanus ycayr: Yciayr okassiBaroTest ¢ 24 saBapst 2022 r. o 4 ¢espans 2022 roga.
B croumocTh TOBapa (padoT, yciIyr) BKIOYAETCs:
B croumocts Vemyr Bxomar Bce pacxonsl McmonHuTtenst Ha okazaHue YCIyr, B TOM YHCIE
CTpaxoBaHWe, yIUIAaTy HAaJOroB M cOOpPOB M HHBIX O0S3aTENBHBIX IUIATEXKEH, pacxoasl Ha BCe
HeoOXOIMMBIE PacXOJHbIE MaTepHalbl, pacxoasl Cybucnonuuteneil (TpeTbUX JIHMI) H T.J., H HHBIE
pacxo/pl VIcmonHuTeNs IpH OKa3aHWH JAHHOTO BHAA YCIYT, a TAKXKE HCIOJHEHHE TapaHTHHHBIX
0053aTeNbCTR.
IIpeanosnaraemble CpoKH NPOBeJCHHS NPOLEAYPHI 3aKYNKHU: SHBaph 2022 T.
OcobGennocrn: Ilpomenypa 3akynmku OymeT HpOBOAUTBCS B COOTBETCTBUM C TPeGOBAHHSIMU
OepepanbHoro 3akona ot 18 mroms 2011 roma Ne 223-@3 «O 3akynkax ToBapoB, paboT, ycCIyr
OTIENILHBIMU BHJIAMH FOPHIAIECKUX JIHII.

OTBETBI JIOJDKHBI OBITH IIOJAHEI C «ﬁ»&@ﬁ 2022 r. mo « ﬁ >>,,2Lﬁ{éé2022 .
BKJIFOUUTENIBHO 10 aapecy: umto@chumakovs.su.
Pexomenodyem 6 meme nucoma ykazamo nHomep 3anpoca KOMMePUeCKUx npediodceHuil.
B kommepueckom npeonosicenuu 0053amenvro O0NHCHbL ObiMb PEKGUIUMbL: HOMED U 0amal.

IIposedenue Oannoii npoyedyper cbopa ungopmayuu ne éneyém 3a coboil GOHUKHOBECHUS.
Kakux-1ubo odazamenvcme 3akazduxa.

Ilpu nanuuuu mexnuueckux ouwbOoK 1 HeMmoOYHOCMeTl NPU ONUCAHUU YCY2 NPOCUM COOOUUMb
3akazuuxy.

Ecnu ocnosnwle ycnosus ucnonnenus Jo2060pa omnuvaomes om npediodCcentbix — npocum
coobuume 3axasuuxy 6 Kommepueckom npednodicenuu.

[lepBBIi 3aMeCTUTENH TEHEPAIBHOTO TUPEKTOPA
OT'AHY «®HIMPUIT M. MLIT. Uymakosa PAH»
(MucTUTyT MonmmomMuenuTa)




