
OT3bIB orfuqlla,rr,Horo olnorr€HTa
I|a (o) A[ccepTaq[n([) Ha col|cKaHue yuenofi creueuu

KaHI[Aara 6lto,'tor[.tecK[x HayK Ap6arcKoro Muxa{u,ra Cnaptaronuva
Ha TeMy: <(BbrrcHeH[e MexaHri3MoB pa3B]rr[t rereporeHHoro orBeTa

Me3eHxIrMHbIx crpoMaJrbnbrx r(J'r€ToK ua npoeu6poruvecnrre crrrMyJrr,r c
[crroJ'rb3oBaHrreM aHar.rrr3a TpaHcKpIITOMa eArrHuqHhlx KreToK)>

rro cneurral'rbuocru 1.5.8 MareruaruqecKas drlororuq, 6uouneopuaruxa

.{uccepraquonnal pa6ora M.C. Ap6arcnoro locBrrleua r{ccJreAoBaHno

MexaHrBMoB rereporeHr{oro orBera Me3eHxriMHEx crpoMaJrr,Hr,rx xneror (MCK)
.renoaera ua upoQlt6poruvecrcue crauynrr. pa6ora sErnorHeHa c rrcnoJrb3oBaHnoM

TpaHcKprrrrroMHoro nporlunuporanrur eA[Harrr{hrx xreroK (scRNA-seq) u
coBpeMerrHbrx BbrqrcJrnreJrbnr,rx MeroAoB aHaJrr.ca. Auccepraqvs r{3JroxeHa Ha

223 crpasuuax, coaepxrrr 49 pucynron u 26 ra6ru4; cnllcoK Jrnrcparyplr

arurroqaer 255 ucrovnr.rxon; :aaa,reuo 6 uy6luxaqnfi uo reue pa6oru.

AKTyarhHocrb reMbI

Ilpo6neua Qu6posa pa:luvnrrx opraHoB ocraerc, o,[Hofi

'3HaquMhrx r conper,lenaofi MeAr-rq[He. CyrrlecrnennHfi sKraa
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nar6onee

pa3Br.rTrre
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erloporllqecrurx npoqeccoB rnocar unoQu6po6racru, $opr,alrpl,rorquec, x3

pa3nrrqHhrx KJreroqrrbrx rrcroqHuroB, sKrro.ras MCK. Ilogrouy uonauanrle

MoJreryJrrpHbtx MexaHr{3MoB .q[00epeHquposr[ MCK r{ Br,r{BJreHrre

cy6rorryarquii, pa3rriqarcrqrficr no upoQu6porluecroMy [oreHrlriaJry, xMeer

$yn4alrenranr,uo e u lpuuraAHoe 3Harreur.re.

I4cnomrosanr.re rexHoJrorlur scRNA-seq no:aoruer nepefil.r or
ycpeaHeHHr,rx rony;rrr1rroHHr,rx xapaKrepucTtrK K aHaJrrr3y x,rero.{Hofi

feTeporeHHocTr-i, qTo IlpxHrlullxarhHo BTDKHO AJI' riHTepnpeTaqr IloBeaeHI4,

MCK e naroaor[.recKoM MnKpoo(pyxenun. Taxuu o6parou, ru6parurax reua
aenaercn 6esycnorno arryalrnofi u coorBercrByer coBpeMeHrroMy ypoBHrQ

pa3Brir{r MareMarl.recKofi 6xororrlu r4 6uotsrboDuarr.rrcu.

Crenenr, o6ocnonaHHocrr{ rroJrorner iii u 4ocrorepnocrt p€3yJlr,TaroB

Pa6ora 6a:upyercr Ha rrcrroJrr3oBaHlrx coBpeMenHr,rx uporpaMMnbrx

rHcrp)rMeHroB (Cell Ranger, Seurat, SCANpy, scVelo, Dynverse z Ap.), a raxxe



Ha rrprrMeHer{l[ MeToaoB r{nacTep[3aq[u, cHuxeHr4_q pa3MepHocTx, aEalrrl3a

A[Q$epeHr1xanbHoi orcnpeccull, penoncrpyKrlrrrl rpaeKropwit pasyurut, anwruza

pefynflropHhlx cerefi n RNA-velocity. flpegcraanennrre pe3yll,lar.l,r

BOCnpOr]3BOALtMbI B paMKaX I{CnOnb3yeMbIx BbIqLIcJIItTeJrhHhX MeTOAOB II

ocHoBaHEr Ha KoppeKTHlrx anropurMxrrecrlx nogxo4ax. floJroxeHur, BbrHocr4Mbre

Ha 3auriry JlofllqecK[ BErTeKaroT r.I3 npoBeaeHHoro aEzurr_I3a ri B ueJroM

noaTBepx,4aroTcr npeacTaMeHHbrMn aarrHblM[.

Hay.rHaq HoBH3Ha

Hayvuaa noau:na pa6orr,r :anrnvaerct B r{oMrrIIeKcHoM aHaJuB€

fereporeHHocrr-t MCK a upo$a6pmr-rvecrofi uogenn c npliMeHeHrr€M MeroAoB

aHaJrr.fia oar4uorrHbrx KJreroK, pe(oHcrpyrrlx[ nceBAoBpeMer { r.t RNA_velocity, a

TaK)Ke B rrorrbrrr{e r.rnTerpaq[u AaHHbrx o rpaucKprflqrroHHlrx Qarropax u

He(oArrpynqux PHK. Ilonyvennue pe3ynbrarhr pacuup{ror rrpeAcraBJreurrr o

nnacruqHocDr MCK l,r tzx poJtrr B peryuqull r[u6po:a.

Boupocu u :auevanun

1. Mero,4onoruqecKne 3aMerraHrrr:

1.1. B ra6r[!ax 7-9 Kpvrepvu or6opa 4uQ$epenq[aJrbHo 3Kcnpecc pyro!$rxc,

reuoB 3aAarorcr rrep* pa3nr.rurbre noporr avg_log2Fc (0.6,0.4,0.25), npu srou

crarucrlqecKne napaMerpbr (p-value, p-adj/FDR, cnoco6 Kopperrtn{ Ha

MHoxecrBeHr ,re cpaaneaaa) ne o6oanaueurr; BapbrrpoBaH[e noporoa log2FC 6e:

aeTaJrbHofo MeToAoJror[qecKoro o6ocHosaHr.ts 3aTpyaHceT conocraB]rMocTr,

pe3yJrhraroB Mex,4y pa3AenaMrr u rpe6yer rrorcHeHrr{ lorrzrn rrr6opa

KoH(perHhx 3HaqeHufr [oporoB.

1.2- Ha pucyurax 34 36 npe4cranneur,r'lu$Sepenquanruo eKcnpeccupyrtlrqueo,

reHbr", oAHaxo He rrpltBeAeHr,r (oHKperHhre rua.renun p-value (p_adjlFDR),

noATBepx,4arorqr{e crm. 3nalrrrMocrr, nx Ara$QepeHqr_raJbnofi :xcnpecclru.

Ilporogulacr rt KoppeKTrrpoBKa Ha MHo)r(ecrBeHHbre cpaBHenrrr u, eclrl Hsr, qeM

3To Merolororuqecxr o6oorosaHo?

1.3. B pas4ene 3.5 Buad urcPHR e @opuupoeauue ycmoivueocmu K pa36umurc

Qu6posa (ctp. 180) rpr.rBoAurc{ Kpnrepuf p-value < 0.001 6ee o6ayx.{eHn,
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rroupaBKrl Ha MHo)r{ecrBeHHbre cpaBr{eHrrr. IlpoBoAranacE JrL TaKar [orpaBKa rr,

ecJrrr Hqr, qeM gro Meroaonoruqecxu o6ocnosaro?

1.4. B Ha.rare uaeu 3 (<Klerovnar MoAeJrb), crp. 145) 3Haqnrerhgaq qacrb

Te(cTa rrocBrrqgHa ouucaHriro 3Kcnep Mer{rarbHEx nporleayp, rrTo cTpyKry?Ho

upu6rllxaer ganuufi Qparuenr K pa3Aeny <Mmeplralrr n uero4ro>. Ero

pacnoJroxenue B pa3AeJre <Pe:yllrarr,r n ux o6cyxgerue) Kaxercrr

Heqerecoo6pa3Hr,rM.

1.5. Ha pr.rcyme 26 ((tlporoKon anarrrca AaHHr,rx scRNA-seq>, crp. 139)

rrpeAcraBner{a cxeMa, Br8yarrr,Ho coorBercrByroxlar MarepxanaM c cafiTa lox

Genomics (hthrs://www.l0xgenomics-com/), o4naro cclrrrKa Ha rrcroqHrrK

orcyrcrByer. ABrsercr nr puc)'noK aaropcroii uepepa6orKoi, u ecrr-r

l{cIIoJIL3OBaHhI BHeIUHI4e Mmeputullr, rar o6ecneveHa KoppeKTI{ocTb Itx

qrnuporanna?

2. Pe,uaxuronnrre saMelraHrrrr:

2.1. B rexcre ucrroJrb3yercr HeoAHopoAHarr repMr-rr{oJrorrjr (<uupHK> a
<vrxpoPHK". crp. I79).

2.2.9acto uprrBoprcr cnequQluecxue repuanrr 6es uoacueuna (<Barcode Ralk
Plob), crp. 139; <Downstream aHanr8)), crp. 175; <Paga plob>, crp. 175), vro ne

Iro3BOJrteT HeC[equtLJrI{cTy rroH'Tb, MKoii MeToA ar]ajIlj3a r.rcrrojtb3oBalllcr.

2.3. Tencr A[ccepraqrrn B qeJroM uauucan ue6pexno, rrpltoyrcrByror

MHororrncJreHHr,re nyHKr).'aqnoHHbre u rpaMMarxrrecKle ouru6xu, HerroJrHr,re

npeAnoxeHrrr (uanpuruep, <<B nepeou nonrope. Cexaenupoaanue...>, crp. 136;

(CpeIHee qucro rtreHrri na o6pa":eq cocraBrrlro,)), crp. 136; <6apro4rr

accoquflpoBarrHhre. . .), crp. 140; rr r.n.).

BMecre c reM, yKa3aHHbIe 3aMeqan[r He ]'r'ralrrror 3nalrrrMocrn

ar-rcceprarluoHHoro t{ccneaoBarrrlr. luccepraqna ornevaer rpe6oraHurv,

ycraHoBJreHubrM Mocroncrulr rocyAapcrBeHHhlM yHuBepcureroM r-rMeHu M.B.

Jlornroqocosa K pa6oraM noAo6uoro poga. Cogepxauue Arrcoeprarrnu

coorBercrByer cneqriaJrbHocr[ 1.5.8 Maretlraru.recKar 6uolorua,

6uouu$oprlrarura (no 6lroaornvecryu uaVrau), a raro(e Kpr.rreplrM,

c;L



onpeleneHHbrM rrrr, 2.1-2.5 flonoxenlls o upucyx,qeHrrn jrueHrrx creneHei B

Mocroscrov rocyAapcrBeHnoM yrrrrBepcurere maesu M.B. Jlovonocosa.

.{uccepra4tounoe ucclegorauue oQoprrlneno cornacno rpe6oBaHllrM florrorrcHltt

o coBere no 3aulr4Te Aucceprarllfr Ea coucxaute yveuoi crerreur-r KaHInAara HayK,

Ha corcKar{IIe yyeEoi creneHr-r AoKTopa Ha]'K Mocroec(oro rocyAapcrBeHrroro

yarrBepcrirera nMerrx M.B. Jlouonocora.

Tarcnrr.r o6pa3oM, cor{cKarerb Ap6arcrld Muxann Cnapraxoruu

3acJr),?siBaer nplrcyx,qeHnr yseHofr creneHu KarrArrAara 6uo.noru.{ecn.rx HayK rro

cnequtlJrbHocru 1.5.8 Mareuauqecraa ouonorru, 6uoun$opllaflma.

OQuqualraufi onnouear:

,{orrop 6uoloruvecrr-tx Eay(,

.{oqenr IJenrpa EuoMeAnrlrlucrr-rx rexxononli AsroHouHofi uerouuep.recrofi

o6pasorare.nr,nofi opraHt3aqlrrr Blrcruero o6pa:onaHr-rr <CxomoecKxfi r4nclrrl,T

HayKx x rexHo,rofxi))
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