
OT3bIB orlnqualbHoro onrroHeHTa
Ha (o) Ancc€praq[n(t) xa cotcxanne ytrenoft cre1reHn

naHIunata ouo.loruvecxnx xayr Apdatcxoro Mtxaula CnapraKoBu.ta
Ha reMy: <<BblqcHeHr!€ MexaH[3MoB pa3Bnrltr rerepor€HHoro orB€Ta

Me3errxltMnslx crpoMaJlbHbrx KreroK na npoelr6port.recmue crrrMylrbr c
rrcrroJtb3oBaHrr€M aHaJrrr3a TpaHcKpIrlToMa earrHrirlrrbtx KJreToK>,

IIo cneurraJrbHocrlt 1.5.8 Mareruauqecrcaa ouolorna, ouonnt[opuarnrca

.{uccepraqzonua.r pa6ora M.C, Apbarcroro rocBrrueHa \ccJreroBar{uro

Mexanrr3MoB fereporeunoro mBera Me3eHxuMHErx crpoMalrbHbrx xleror (MCK)
verorexa ua upotln6pmuvecxte culryar,r. pa6ora shluolHer{a c [crroJrr{oBar{r4eM

rpar{cKprnroMnoro npoQuntpoaarrur ear.tHrrrrrrbrx xaeror (scRNA_seq) u
coBpeMeHHlIx Bhrqr,rcJrrrreJrbr{brx MeroAoB ar{aJrrca.,ftrccepra4la rfiJroreHa Ha

223 crpaauaax, coaepxxr 49 pucynror u 26 ra6lllrr\f crrrjcoK nnreparyplr
sxrrroqaer 255 ucroqwmor; :araleuo 6 rry6laxaqlri no reue Da6oru.

AKTyarr,Hocrb r€MbI

flpo6reua Qu6posa pasnrnurrx opraHoB ocraerca o4aofi zg nau6oree
-3HaqnMr,rx a conperraeunofi Mear{qrrHe. cyulecraeunrri BKJTaA B piBBrzTue

tln6poru.recrrrx lpoqeccoB enocxr uuo$t6po6lacru, $oprlzpyrcrq[€c, x3

pa3rurrHbrx rorerorrHlrx LcmqHriKoB, grcrroqar MCK. flosrouy nonnuarrue

MoJreKynrpHhIX MexaHrr3MoB 4uQQepenquporxu MCK r{ BbrrBlreHr{e

cy6uony,'uqufi, pa3ruqiuo[][xcr uo npo$u6poruvecKoMy rroreHrlr4aJry, r_rMeer

Qyrr,4auearanlnoe u npr-rKJra"4Hoe 3HaqeHue.

I4cnonreosaHue rexHonornu scRNA-seq no:aolxer uqrefiru or
yCpeAHeHHbx nonyJItqlIOIIHEIx xapaKTepr-,rcTr-tK K aHaJrr_l3y KneTOqHofi

reTeporeHHocTx, qTo llpuHrlunuarbHo BaxHo an, IrHTeprlpeTarlux roBeaeHr4,

MCK s uarororrqecKoM Mr.rKpooKpyxrcnuu. Taru.tu o6pasou, arr6panna_r reua
xntrrerca 6esycnoano arryalrnofi u coorBercrByer coBpeMeHHoMy ypoBHro

pa3Brirr.rr MareMaru.recroi 6rioroD{r, u 6rzouu$opuarnru.t.

Crenegr o6octronaHHocrn loJlorneHli n 4ocmnepxocrr pe3yJrbraroB

Pa6ora 6aupyercr Ha ncrroJrb3oBaHxrr coBpeMeHHr,Ix [porpaMMHbIX

nHcrp),,r{euroB (Cell Ranger, Seuat, SCANpy, scvelo, D},nverse u gp.), a raxxe
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Ha [prrMeHeHIlIl MeToAoB KJIaCTepI€AI\IIH, CHtDKeF.:dg, pa3MepHocTrr, aHarrr3a

AaooepeHrlnarr,Hofi ercnpeccuu, pe(oHcrpyKrlu[ rpaexropufi paseurr,n, aaanusa

peryJrrropHbrx cereii u RNA-velocity. flpe4craaneHnrre pe3ylbrarbr

BOCIpOII3BOA[Mbr B paMKax rrcnoJIL3yeMErX BblqllcrrTerbH6lx MeTO_trOB Ii
ocHoBaHEr Ha Koppe(THlrx aJrroprrrMr{trecxr_rx uogxogax. floJroxeHrla, BbrHocriMbre

Ha 3aIqI4Ty, IOfUqecKIr BLITeKamT I{3 UpOBeAeHHOIO aHaJlIBa V E leJroM

rroaTBepxlaroTcr npeAcTaBneHHbIMt{ AaHHbrMr_t.

Ilay.rnal nonurna

Ha5rwraa nonusua pa6orrr :axnrovaerc, B KoM[JIeKcHoM aHanrte

rereporenHocrr.r MCK r upoQll6porlvecxoi uogeau c [plMe[reHrieM MeroaoB

auaJrri3a oArrHor{Hbrx r{Jrero4 peKoucrpyKrlrrr_r [ceBAoBpeMeHu u RNA_velocity, a

Ta(xe B rronbrrxe riHTefpaq[u AaHHErx o rpaHc(pmu[ouHr,rx $arropax n
HeKoAlrpyotqlx PHK. flonyveunue pe3ynbrarr,r pacuxprror [peAcraBreux.s o

rracru.rHoclr MCK u r.rx polrI.r B peryJurqun Qr.l6po:a.

Bollpocbl II 3aMeqaHus

l. MerogonorlrvecKlre 3aMeqaHxx:

1.1. B ra6ruqax 7-9 upynepuu or6opa ,4rlSQepeHqtlaJrbHo 3Kcnpecclrpyroquxc,

reHoB 3aAarcrcr qepe3 pa3u.rrrubre noporu avg_log2FC (0.6,0.4,0.25), [prr 3roM

crmricru.recKue napaMerpbr (p-value, p_adj/FDR, cuoco6 Koppexrlr.rrr Ha

MHoxecrBeHHlre cparuenru) ne o6o:aaueurr; BapblpoBaHr_re uoporoa log2FC 6es

AerarbHofo Mero,4olrorlirecKoro o6ocuogauu 3arpyAHrer corrocraBrrMocrr

pe3yJrbraroB Mexqy pa3aenaMrr u rpe6yer [orcHerru, noruxn nrr6ona

KoHKperHbrx 3Haqeuufi noporor.

1.2. Hapucyurax 34_36 rrpeAcraBrreHrt .,AuQr[epeuqlralrno ercrrpeccupyorqrec,

rcHlr.., oAua(o He npHBeAeHH KoHKperHbre navenlu p_value (p adj/FDR),

rloATBepx,4anrulte craL 3HaqrrMocrb ux .{[SQepenqnarsnofi 3xcupeccnu.

flponogulacr ,ru ropperTrrpoBra Ha MHoxecrBenHr,re cpaBHeHr.r, lr, ecrt.r Her; LreM

3To MeroAoJrornrecrt-r o6ooroeaHo?

1.3. B pa":geae 3.5 Buad urPHK e Qopuupoeauue ycmoiuueocmu K pczlumutu

Qu6posa (cap. 180) npurogurcr rpurepufi p-value < 0.001 6e: o6cyxqeHry
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rronpaBKr-r Ha MHo)KecrBeHHbre cpaBHeHr4r. flporo4ulacr J 4 TaKZur [olpaBKa rr.

ecnu Her, rr€M 3m MeroAonou{qecKj o6ocHoBaHo?

1.4. B naqane DraBbr 3 ((KnemqHan MoAeJrb), crp. 145) 3HaqtTerbHarr rracrb

TeKCTa rrocBruleHa or {caHrK) SKcnepuMeHTiUrbHBlx npoqeayp, sTo o.tpyrcrypHo

uptz6nuxaer aauarri Qpanreur K pa3Aeny (Marepua,,rhr rr MeroAr,D), Era
pacnoJroxeHue B pa3AgJre ((pe3yrrr,TarEr rr rlx o6cyxqeHrle) KrDKercl

ueqe:recoo6pasnrru.

1.5. Ha pucynre 26 (<Ilpororcol auzurrr3a aaHHbx scRNA_seq), crp. 139)

npe.qcraBJreHa cxeM4 Bu3yiurErro coorBercrByroula_E Marepr_ralraM c cafira lOx

Genomics (httos://www.l0xgenomics.com4, onHar(o ccErrrxa Ha ucroqHzK

orcyrcrByer. Asnserct nn plrcyHor arropcr<oii uepepa6mrofi, u ecnu

rrcuoJlb3oBarrhl BlrerlHrre MaTept{alrrr, xar o6ecueveHa KoDDeKrHocTb IlX
quruponauux?

2. PeAarquosnue gavreqalrz,r.:

2.1. B rercre r4cnorl3ysrcr HeoAHopoAHar repMr.rHoJro ,u (<r,.rupHK> u
<tvr.rxpoPHK>. crp. I 79).

2.2- qacro npruogarcr cleqrzt[lrqecKrre repMr.tHbr 6* noacueuux (<Barcode Rant
Plob, crp. 139; (Downstream ar{aJrr.r3)), crp. 175; (paga plob, crp. 175), qro He

IIO3BOJI_AeT HeCIeqtaJIIrCTy noIUITb, KaKOfi MSTOA aHanISa llclloJ]b3oBelJlcr.

2.3, Tercr Ar-rcceprarluu B rIeJroM talucau ne6pexno, upuc)rrcrByror

MHoroqrrcJIeI{HEre rryHKTyarIxoHI{EIe ri rpaMMarrrqecKxe oulz6ru, HerroJIHhIe

npeAno)KeHr.rr (uauprruep, <B [epBoM uonrope. Cexrenupoaauue,,.>, crp. 136;

<Cpeluee qacao qteHrd ua o6paseq cocraB[Jro.), crp. 136; <6apro,4H

accoq{r4poBarrHBre. . . >, crp. 140; u rn.).

BMecre c reM, yKa3ar{Hlte 3aMeqaun r He }a{ar{ror 3naqrrMocrri

Arrcceprarllrorruoro xccJreAoBarrbr. Aucceprarlu, oreevaer rpe6oraurzau,
ycraHoBJreHHhIM MocKoBcKrrM roc)aapcrBeHHblM ynrrBepcrireroM uuesu M.B.
Jlolronocosa rc pa6oralr uo4o6noro poga. Cogepxaure nuccepraqr.M

coorBercrByer cnequarrbHocrrr 1.5.8 Marel,rarrzqecraq 6uonora_r,

6uounrlopuarura (no 6uo.noruvecrl,a nayrav), a rarcr(e Kpr.rrepr4rM,
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onpeAeneHuhrM rrrr.2.l-2.5 flonoxenr4_s o uprlcylrgeHxrr yuenrrx creneuefi a

Mocroec(ol'l rocyAapcrBeHnoM yHrrBepcnrere rlMeHx M.B. Jlououocoaa.

.{uccepraqlronuoe ucclegoaanue orfopMJrer{o cornacHo rpe6osaHx_rrr4 florroxeHrls

o coBere rro 3arlnre Auccepraq{t Ha coucranae yveuofi creueHu (aHAr.r,4ara HayK,

Ha corrcKaHlae )/.IeHof creneH[ AoKTopa Hayr{ Mocroacroro rocyAapcrBeHHofo

yurrBepcflTera r4MeHr-r M.B. JIoMoHocoBa.

Taxuu o6pa:ov, corrcKmeJrb Ap6mcxrz[ Muxalur Cnapraroaru

3acJr))r{rrBaer npuc)DrqeHr4r yqeHoi creneHr] KaHAr_iAara 6nonorz,recrrx nayrc uo

clequaJrbHocrr,r 1.5.8 Marelrarrqecrar 6nonorur, 6uota$opMauaKa.

O$uqrzamuufi onuonenr:

lonrop 6uoaoruvecrrrx HayK,

Aoqenr I]enrpa EuoMeArirlr4HcKt{x rexxonorui AaroHorr.rHofi nerol.ruep.recr<oi

o6pa:oearelrnoi opraurrarl[n Br,Icuero o6pasoraunx <Croaroecr<lrii uucraryr
Ha)r(r4 x rexHonoD{fr))

Xpaueena Exarepuna EsrcHbesHa

20.02.2026

,l .. /- a5
nAfu,tu y'Ttazztzz'tt''":
" (l t rri{Tt., ,,4rr"w KI1xP08ct0 an$[Hl|cTP Pi

Konra*nr,re gaunu". lvtt 6' 6'

ret.: +'l(903)2023971, e-mail: e.khramee
Cuequanrtoct, no roropofi o$uqualtn
3arqunleHa ar.tccepTarlrrr :

1.5.8 Marelrm[.recKar 6uonorna, 6uoun- _.

Agpec uecra pa6oru:

121205, r. Mocrna, yn. Eom,urofi 6ynrrap, ,a. 30, crp. I
AaroHoMHaq HeroMuepvecraa o6pa:orareJrr,Harr opranu3aqrrr BErc[r€ro
o6pasoranua <CronKoBcKr-rfi r.rHcrr-rryr Ha1.ru u rexnonorui>, I{earp
Euolle4r.rquucrrzx rexuororufi
Ter.: +7(495)2801481; e-mail: e.khrameeva@skoltech.ru
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