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Ha Ne oT

3anpoc o npexocTaBIeHNH KOMMeEPYECKHUX MPeII0kKeH
OT'AHY «DOHIUPHUII um. M.IL. Yymaxosa PAH» (MHCTHTYT MONHOMHENHTA) MIAHHPYET
NPOBENCHHE MPOLENYPHl 3aKyNKH HAa OKa3aHHE YCIyT 110 IMOBBINIEHHIO KBATU(QHKALUUH II0 TEME
«Anann3 NGS-1anHbIX» B COOTBeTCTBHH ¢ DefiepanbHbM 3akoHoM 0T 18 uroxa 2011 roga Ne 223-®3
«O 3aKkymkax TOBapoB, paboT, yCIyT OTACILHBIMA BAIAMH IOPHIMYIECKHAX JTHIN.
IIpocuM mpenocTaBUTs HHGOPMALUIO O CTOUMOCTH YCIIYT:
Tabmuma Ne 1

llena 3a exn. yemyru ¢ HIAC Iena 3a ex. yemyru ¢ HIAC (py6.)
Ne .
o/ Obyyaronmmiics (py0.) 3a ouHyI0O hopmy CronMocTs 00yueHus (py0.) 3a
o0y4eHus 3204HYH0 Qopmy 00ydeHHS

1 1 (onun) yenosex

2 1 (omuH) yenosex

3 1 (omuH) Yenosex

HUTOr0:

Conepsxanue Ycayr u ofmue TpeGoBanms:

Heobxoaumo oka3aTh ycayTH IO MOBBIIIEHHIO KBATH(UKAIMHA 10 TeMe «AHamu3 NGS-1aHHbIX»

3 (mpem) coTpyaHHMKaM 3aKa3yHKa.

1.MeTonpl cexkBeHupoBaHys. KOHTpOIs KauecTBa pe3yIbTAaTOB CEKBEHMpOBaHMs. IIpolecc aHaIu3a
CHUKBEHCHBIX NaHHEIX ¢ OTBETBIEHMAMH WM 3TallaMH Ul YacTHBIX Ciay4vaeB. [loHATHE KadecTBa
uyTeHHs. MCTOYHMKM OmHO0K M OCOOEHHOCTH YTeHHH, MONYYEeHHBIX Ha pasHBIX IUIaTdGopmax.
[loaroroska utenui (TpuMMuHT). TexHHUeckHe mocienoBaTensHocTH. Pazbop oryetos FastQC.

2. AHanu3 JaHHBIX TOJHOT€HOMHOTO H IIOJHO3K30MHOIO CEKBEHHPOBAHHS PeCeKBEHUPOBAHHUE.
[lapubie BeIpaBHMBaHMA. AITOPUTMBI KAPTHPOBAHKS YTEHUH Ha reHoM. [IporpaMMBI-KapTHPOBIIMKH
M OCHOBHble (OpMaThl JaHHBIX, HCIONb3yeMBble /Uil XpaHEHWS BHIpABHMBAaHMH. TepMHUHOIOTHA



KapTupoBaHusa. OcoOEHHOCTH apHbIX YyTeHHH. Bmusinue pedepenca. Ilonck cTpyKTypHBIX BApHAHTOB
(SNV-calling). O630p npunimna meroga. Habop mporpamm GATK. @opmar VCF. Onucanue
TUIHYHOTO IIPOTOKOJIA ITIOUCKA OMHOHYKICOTHAHEIX ITOTHMOP(OH3MOB.

3. Ouoreneruka. OCHOBB (QUIOT€HETHYECKOr0 aHalu3a. MHOKECTBEHHBIE BBIPABHHBAHUS.
[TocTpoenue puioreHeTHYECKOro aepera. AHHoTauus reHoMa. ITouck Oenok-KoaupyonMx reHoB.
OyHKIMOHATBEHAS aHHOTAIMA 110 TOMOJIOTHH, BEISIBIICHHE KOHCEPBATUBHEIX JOMEHOB.

4. Anamuz WGS sykapuot. Beenenue B Oxford Nanopore. AHHOTalus BapHaHTOB (annovar, vep).
Onurenervka. Metunuposanue JJHK, dyuxiuu. bucynsdurnas xonsepcus. [laiinnaiin o6pabotku
OAHHBIX OHUCYNHGUTHOIO CEKBEHHPOBAaHWS, CTaHAApTHI M OCOOEHHOCTH. AHANM3 JaHHEBIX
OucynsduTHOrO cexBeHMpoBaHud. JubdepenunansHoe MeTuaupoBanue. OcobeHHOCTH NPUOOPOB
ONT u nporokonoB. Ilpumepsl OHONIOrMYECKMX 3a]ay MCHOJIb30BaHHMA TexHoyoruu. COopka u
KapTUPOBaHHE YTCHUH

5. COopka reHOMOB M TPaHCKPUNITOMOB. UTeHHe, IJIMHA BCTABKH, KOHTUT, cKa QoI MOKpeITHe, K-
mer, N50. Bribop mnardhopmer u 6ubmiorex.Yem xopomas cbopka oTIuYaeTcs oT mioxol. Pasbop
TUNOBEIX OmKOOK. [IpakTukyM Ha rubpuaHoit coopke ¢ ganHBIX [llumina u Oxford Nanopore.

6. MerareHoMuka. Metoasl NpOQUIMPOBaHUA cocTaBa MHKpoOMOMa Ha ocHoBaHMM NGS.
AmnukonHoe u shotgun (WGS) cexsenupoBanue. Pedepencueie 6a3pl  maHHBIX (SILVA,
GreenGenes, RDP). IIpenobpaborka punoB ¥ TakcoHOMHYecKas kiaccupukarmmsa 16S pPHK/ITS
mauubX (QIIME2, DADA2, Deblur). MuTepakTHBHEINA aHANM3 JaHHBIX 110 MHKpoOuoMmy (Knomics-
Biota). Onpenenenue cocraBa cooOmecTBa 1o shotgun-mMeTareHOMaM: OT KJIAOCIeNHAPUIHBIX
MapkepoB (MetaPhlAn2) no ananuza MAG (MetaBat2). Hi-C meTareHoMuka.

ITpenckazanue wmetabonuyeckoro mnorteHimana mno 16S pPHK ganneim (PICRUSt, Tax4fun,
FAPROTAX). OcoOeHHOCTH CTaTHCTHUYECKOH 00pabOTKM [OaHHBIX II0 COCTaBy MHUKPOOHOTEIL:
pa3pekeHHOCTE (BHABI Hynlel B Tabmune MpencTaBIeHHOCTEH, 3aMeHa Ha rceBno-oTcueTsl, GBM u
naket zCompositions B R), komnosunuonsocts (alr-, clr- u ilr- npeodpaszosanus, Metoas! philr, selbal,
gneiss, DBA, amalgam). Ansda- n 6era-pasHooOpasue: Merpuku (chaol, Shannon, UniFrac, Bray-
Curtis, Aitchison distance), Buzyanuzanus (MDS, PCoA).

7. PHK-cexBenuporanue. Beenenue. Kontpons kadectBa. Fastqe, multige. TpuMMuHT U GuUIBbTpaLiusg
punos. Kapruposanue. Hisat2/STAR. CGopka tpanckpunros. Stringtie. Keantuduxanus (htseq-
count, stringtie, etc). [IpoBepka caMocorIacOBaHHOCTH: KOppeIsUMOHHas TeroBas kapta, PCA/MDS,
IONpaBKa Ha MHOXKECTBEHHBIE cpaBHeHus. Batch effect, mouck BeiGpocos. JIuHelHbIe MOAETH, TU3alH
3KCIIEpUMEHTOB, HopManuzanus. JuddepeHunansaas OKCIIPECCHS (edgeR, DESeq2),
o depeHIHaNbHEIH cInaificuur, GYHKUHOHANGHEIM aHanu3 (fgsea, clusterProfiler). Busyamuzanus
naHHeIX RNA-seq B IGV u npu nomomu R. Pabota ¢ reHoMHBIMH HHTepBajiaMd B R u bedtools.
Amnamus koskcrnpeccruu reHoB (WGCNA).

8. Anamu3 JaHHBIX CEKBEHHPOBAHUS eIUHUYHEIX KiIeToK: SCRNA-Seq u snRNA-Seq

» Obmas cxema sxcnepuMeHToB sSCRNA-Seq 1 snRNA-Seq

* OcHOBHEIE MeTOB! ToAroTOBKH OubmmoTek st sSCRNA-Seq: Smart-seq2/3, 10x Chromium u Parse
Biosciences Evercode

* MynetumonansHsie axcriepumerTsl: CITE-Seq, 10x Multiome, DOGMA-seq u npouue.

* Cell Hashing u sci-Plex

*» JlopoxHas kapta aHanuza sCRNA-Seq

* KoHTpob KauecTBa B JaHHBIX: 0OCOOEHHOCTH U Pa3IHYUI MEXIY MPOTOKOIAMH

» CriocoOr1 koHTpouA aucnepenu B scRNA-Seq: SCTransform, pagoda2 u mpouee

* [Togxone! ms anamu3a, ucronssyiomue VAE (scVI)

» Kitacrepusanus ¥ HHTEPIPETALMS TaHHBIX

* AHanu3 MyJIBTUMOIABHEIX OMUKCHBIX naHHbIX (MOFA, totalVI u npouee)

TpeboBanus k Mcnonuurenio:

Oxasarp Bce YCIIyrd Ha[JIEkKallero Ka4ecrsa, B 00beMEe H B CPOKH, ¢ COOIIOJECHHEM CTaH/apTOB,
HOPM, TEXHHYECKHX YCIOBHH, TEXHHYECKHX PErIaMEHTOB M MHBIX HOPMATHBHEIX IIPAaBOBBEIX aKTOB
(IOKyMEHTOB), YCTaHOBIEHHBIMH POCCHMCKUM 3aKOHOAATEIbCTBOM /71 BUAA Y CIIYT.

[Tocne ocBoeHus oOyuaromumucs oOpa30BaTENBPHOH IPOrpaMMBl M YCHEINHOTO IPOXOXKICHHA



HTOTOBOM ATTECTALMH WM BEIIAETCS NOKYMEHT O KBalM(HKAalMM YCTaHOBIEHHOro ofpasma —
YI0CTOBEpEHUE/CEPTU(HUKAT/CBUIETEIECTBO O MOBBIIIEHUH KBATH()UKAIIUH.

@opMa 00ydeHHs: OYHAs/ 3a09HAs, ¢ IPUMEHEHHEM 3IEKTPOHHOTO OOYYeHHs U AUCTAHIIMOHHBIX
TEXHOJNOTHH HH(GOPMalKOHHO-TEIeKOMMYHHKAIIMOHHBIX CeTed IpH  OmocpefoBaHHOM  (Ha
PacCTOSIHUH) B3aUMO/ICHCTBUM (VKA3amMb YeH)y 3a eOUHUYY HA Kaxcoyio popmy obyuenus,).

Cpoxk oxazanus yeayr: Yeiayru okassBarorces ¢ 23 stpaps 2023 1. mo 03 despans 2023 ropa.

B cToumocTs TOBapa (padoT, ycayr) BKIYAETCs:

B croumocTs VYemyr BXOOAT Bce pacxoibl VICHONHUTENS Ha OKasaHHe YCIyr, B TOM YHCIE
CTpaxOBaHME, YIIIAaTy HaJOroB M cOOpPOB M HMHBIX O0s3aTENbHBEIX ILIATEXXEH, pacxXombl Ha Bce
HeoOXOOUMBIE pacXoiHble MaTtepuansl, pacxosl CyOucrnomHuTened (TpeTbHX JIMI) | T.J., U HHEIE
pacxonsl McronnuTens mpH OKa3aHHM JaHHOTO BHAA YCIYT, a TakKe HCIOJHEHHE TapaHTHHHBIX
00513aTeNbCTR.

IIpeanosaraemMble CPOKH NMPOBENEHNUS NMPOLEAYPbI 3aKYIKM: SHBAph — GeBpans 2023 1.
Ocobennocru: Ilpouemypa 3akynku OyneT NpPOBOIMTECS B COOTBETCTBHM C TpeOOBaHHSIMH
QenepanbHOro 3akoHa oT 18 wmioms 2011 roma Ne 223-®3 «O 3akymkax ToBapoB, paboT, yCiyr

OTZEJIBHBIMH BUAAMH IOPHAMIECKUX JIUID).

OTBETHl JOKHBI OBITH HOJAHBI C «7& » WM 2022 r. mo « 4 » 2022 T.
BKJIFOUUTENBHO 110 afpecy: umto@chumakovs.su. ’
Pexomenoyem 6 meme nucoma ykazame HOMep 3aNpOCa KOMMEPUECKUX NPeONONCEHU.

B xommepueckom npeonocenuu 0053amenvHo O0NHCHbL Oblmb PeKeUsUmbl. Homep u dama.

IIposedenue oannoti npoyedypul cbopa unopmayuu He eneuém 3a cobOU 803HUKHOBEHUS.
Kakux-1ubo obsizamenvcme 3akazuuxa.

IIpu nanuvuuu mexnuyeckux owubox u HemoYHocmeil npu onucanuu Yenye npocum coobujume
3akazyuxy.

Ecnu ocnoenvle ycnosusa ucnonnenusn [Jo206opa omiudaomes om npeoiloHCeHHbIX — HPOCUM
coobwums 3axaszuuxy ¢ Kommepueckom npeonosceruu.

Havaneruk YMTO
OT'AHY «DHIIUPUII um. M.II. YymakoBa PAH»
(MHCTHTYT NOTHOMHENTUTA)

(no doeepennocmu Ne 14 om 10.01.2022 2.) T.B. Uemepuc




