
@eaeparsHaa cryx6a
lo Haa3opy a cQepe 3aururbr npaa norpe6urerefi

u 6raronoryqHr qeroBeKa

<Degepa-nruoe 6rcAxerHoe yqpexAeHue HayKH
Hay.uro-nccJreAoBareJncxnfi [Hcrnryr

cnc'reunoft 6nonornn rr MeA[rlrrHbr
(OEYH HHI4 CEM Pocnorpe6Haaropa)

HayvHufi npoe3/I, aor'r 18, Mocrcaa, 117246
rer. : +7(495) 332-0 I 0 I ; Sarc: +7 (495) 332-0 I 02

E-mail: info@sysbiomed.ru

oKno 0r 897438, Or-PH 1027739834396
HHH/Kn n 7 728021048177280 l 00 I

(YTBEPXAAIO)

HI4I4 CEM Pocnorpe6HaA3opa

AKAAEMHK PAH

fonopyH B.M.

,, CZ zo26 r.

oT3btB
BeAyutefi opraHH3aUht4 Ha AHcceprarlHoHHyro pa6ory llnanona Pouana Aprenonuqa Ha reMy

<<@u;rocrparrrpaQnqecrcnft H QilflorpaHcxpurrroMHblft aHaJrlr3 reHoB, cBfl3auHbrx c pa3BrrrlreM
oHxoJroruqecrcllx 3a6oreBaHnft>>, upegcraBneHHofi Ha coucKaHne yveuofi creneHu KaHAr.rAara

6no.noruqecKux HayK no cneuuanbHocru
I . 5. 8 - MareMarnqecKa.s 6uolornr, 6uorauSopMarr.rKa

Axmy ano n oc mb d uc c ep ma 4uo nno il paflomu
3roraqecreeHHble Honoo6paroBaHufl ocrarorcfl oAuofi r,r3 BeAyuIHx rrpnqr4H cMeprHocrrr, rrro

orlpeAenrer ycrofiuuaylo aKTyilnbHocrb HccneAoBaHnft uolexynqpHbrx MexaHr,r3MoB oHKoreHe3a. flpu
sToM rlporpeccvtfl, oflyxonu flpeAcraBnqer co6ofi MHoro3Tanusrfi upoqecc, BKJrroqaroulufi uarcouJreHge
reHoMHEIx uapyutennfi, nepecrpofiKy perynqropHbrx nporpurMM r.r r.r3MeHeHHe B3ar{MoAeftcrsuc KJreroK
c MlIKpooKpyxeHHeM, qro orpaxaerc, B TpaucKpunroMHbrx upoQunrx Ha pa3Hbrx craAgcx
la6oresaHl'Ir. CoapeueHHble I{ccreAoBanus RNA-seq l,t KpyrrHbre oHKororr4r{ecKge KoHcopquyMbr
Soprvrapyror MaccuBbl AaHHbIx, no3BoJrflror{ue [epexoAr{Tb or onr,rcaHulr orAeJrbHbrx MapxepoB
sa6oresaHH, K cucreMHoMy aHanLI3y MoneKynqpHbrx nporpaMM, orHaKo rpaAurlr.roHHbre [onxoAbr
qal{e op[eHTHpOBaHbI Ha CTarHCTHqeCKyro accoq[auuro H He BCerAa Aaror r.rHTep[peraur.rrc [pHqr.rHHo-
3BonIoIrHoHHbIx MexaHH3MoB na6:rrcAaeublx u3MeHennfi. B nocneAHge roAbr 3aMerHo ycunfincq
IrHTepec K 3BOnIOquoHHbIM TIOAXOAaM, [O3BOn.srcuIHM uHTeplperHpoBarb rrepecrpofixu reuoprHbrx H
TpaHcKpI'I[roMHbIx [porpaMM rIpH orlyxoresofi flporpeccnlr c rro3uuuft cpaeHurelruofi reHoMr.rxr,t H
MoneKynrpHofi ssorro[[u.

K qficny [epcrIeKrHBHbIx uanpaueHxfi orHocr.rrcfl Sunocrparlrrpa$u.recxr,rfi a1aryr3,
conocraBJlsrouuft KaxroMy reHy IrHAeKc QunocrparnrpaQnuecKoro Bo3pacra (pAI), a raKxe
SnnorpaHcKpl'InroMHble HHAeKcbI (TAI/TDI), *upa*r"pr3yroq[e BKnar reHoB pi3ngqHoro Bo3pacra HcreleHl'I AI'IBepreHIrHH B TpaHcKpHlroMHbre upoSnnu. Hecuorpr Ha Hirnuqr,re pa6or, uocnrrqeHHrrx
cpaBHrrrenbHoMy aHaJ'rH3y (HopMilnbHa, TKaHb - oflyxonb>, ocra€rc, HeAOCTarOqHo r.I3yqensofi
ALHaMLIKa QunorpaHcKpI'IrIToMHbIx norcasatelefi Ha pa3Hbrx KJr[rHHqecKHx craAr.rrx pa3BHTHflouyxoleft.
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B o6s:areJrbHoM pa3Aene <BseAeHHe>> IrlnaHos P.A. o6ocHoBbrBaer aKTyiL'rbHocrb reMbr,
cQopnty:rupoBaHbl Ilenb v 3aAaqu HccreAoBaHr.rq, o6rercr v [peAMer pa6orsr, [peAcraBneHbr
noJloxeHl4r, BbIHocuMbIe Ha 3aquTy, a raKxe rana o6uaq xapaKTeprrcrr.rKa Hayvuofi HoBr.r3Hbr r,r

[paKTuqecrcofi :Ha.{uMocrH. B :aneprueP.lau pa3liena aBTop aaer o6rqyrc xapaKTepr.rcrr.rKy o6seua,
crpyKTypbl LI coAepxanuq csoefi Aucceprarlrar{, BKJrroqtu crrucoK uy6lnrcaqnu rro reMe xccreloBaHHs
u ceofi luqurrfi BKJTaA B Hr.rx.

fraea I <O6:op nllTeparypbr)) Hocur cucreunr,rfi xaparrep u Qopuupyer reoperr,rqecKyro
ocHoBy HccJIeAoBaHLIr. B sefi paccMarpuBarorcfl rroAxoAbr ssomouuoHHofi MeAHuHHbr rr
arolrcquouuofi 6Iaororulr, [praMeHr.rMbre K anurulry sa6oreeaHr,rfi qeJroBeKa, v o6cyx4arorcr
apryMeHTbl, TI03BOJITIOUI4e paCCMaTpr.rBaTb OrryXOneByrO npofpeccuro B 3BoJrrour4oHHbrx TepMuHax.

flocrarovuo noJIHo ll3JloxeHbr MeroAbr Bbrf,BreHr,rq pexnMa or6opa npra cpaBHeHr{rr
[ocJleAoBaremuocrefi I4 LrHTepnperaryrut rroKa3arenefi dN/dS, orMeqarorc, orpaHuqeuur no4o6Hrrx
oueHoK vt ycnoBu, KoppexTHoro rrpuMeHeHr,rfl. CyuecreeHuoe Mecro yAeneHo

SruocrparurpaSuvecxouy noAxoAy: pacKpbrBaercfl coAepxaHr.re ocHoBHbrx nonrrnfi,
paccMarpl4BarcTcs [plrHrrurrbr olpeAeneHufi Qunocrpar Ha ocHoBe AaHHbrx opronoruu n o6cyx4arorcx
rl4nr{qHbre HcroqHr,rKr,r crrcreMarrdqecKrdx ouru6or. flprane4En o6:op [porpaMMHbrx r,rHcrpyMeHToB r.r

6uonu$opMarrrr{ecrr.rx pecypcoB, r{cnonb3yeMblx n QunocrpaturpaQuu H B oHKoJroruqecKrrx
accneAoBaHr4rx, qro Jrorr4rrHo [oABoA[rr r o6ocsoBaHrrro ueo6xoAnnaocrr,r pirpa6orxu u [pr,rMeHeHr,r,
BblqlacJrr.rreJrbHbrx perueHnfi , peanu30BaHHbrx B Aucceprauuu.

B uase 2 <MarepraaJtbr u MeroAbr)) AocraroqHo no4po6Ho olucaHbr rrcxoAHbre AaHHbre a
aHiIJII,ITHqecrcufi gnzaftH uccreAoBaHr.r.s. B xaqecree Marepr{ana Hcnonb3oBaHbr rpaHcKpu[ToMHbre
AaHHbIe flpoeKra TCGA rlo AeBqrH rr.rrraM KaprlrdHoM c pasAeneHuena o6pasrloB rlo KJrlrHr,rqecKr,rM

craAutM I-IV u I4ctIoJIb3oBaHreM o6pa:uon NAT s KaqecrBe KoHrponfl; rpaBoArrcq [pr,rHunflbr

$oprr,rNporaHl4, cpaBHHBaeMbIx rpyln u KpHTeprnn craAupoBaHr{fl, BKJrroqiur npr,rBq3Ky K Knr,rHnqecKr.rM
rlapaMerpau TNM. B uero4nvecxofi qacrv nocneAoBareJrbHo I,I3JroxeHEr 3Tarrbr [oAroroBKH AaHHbrx,
[ocraHoBKa 3aAaq au$tfepenUuarssofi 3Kcnpeccuu, rrpHHurr[sr Qynrquoualsuofi uHreplperaUHr.r
[onyqaeMblx crrucKoB teHoB Ia pacve'r 3BoJrrorrt4oHHbrx rroKa3are,refi, BKJrroqa.s uHAeKcbr Bo3pacra
(PAI), AuBepreHqau (DI) u LlHrerpanrurre SurorpaHcKpr4nroMHbre Merpr.rKrr (TAVTDI). Ouucassue
lpoueAypbl colpoBoxlalorc, yKa3aHHeM rrpuMeHfleMbrx crarr.rcrr4r{ecKr4x noAxoAoB 14 Kpr,rrepHeB.

f:rasa 3 <Pesynrrarbl) qBrrercq Krror{esofi qacrrrc pa6orrr H BKnroqaer rrocne.qoBarenbHoe
I{3JIoxeHue BbIrIoJIHeHHbrx uccneAosaHl,Ifi n nonyr{eHHblx pe3ynbraroB B JroruKe rrocraBneHHbrx 3aAaq.
B paraene 3. I upe4craBJleHa paspa6orra ne6-cepnuca Orthoweb 2, npu 3roM orrucaHbr ero Ha3HaqeHlre,
apxl'ITeKTypHble peureHEq u Syurcquoua,rsuste Bo3MoxHocrr.I, BKJrK)rriur pacver
Qulocrparurpa$uvecKl4x 14 Sn,rorpancKpr.rrrroMHbrx t4HAeKcoB r.r Bn3yzrnr.r3r.rpoBaHr.re pe3ynbraroe. B
panAene 3.2 otuca]F. Bblt{rlcJllrre,rrnufi xounefiep cancEv, o6ecne.{asarouufi aBToMarr.r3rrpoBaHHyro
Bblrpy3Ky I'1 rolroroBKy IaHHbIx TCGA, QoplrraponaHlle BxoAHbrx Marpr4rl H ronyrreHge pe3ynbTaroB
au00epeHquamsofi 3Kcflpeccur,r MexAy Knr.rHrrqecKnMr.r craAuruu onyxo:reft .

B p*.u"r" 3.3 npune4eHbl pe3ynbrarbl cra4uft-cnequsuvuoro alaJrulna ar.rQSepeHuna6nofi
3Kcrlpeccl'{H An, AeBqrI'I THIoB Kapur.rHoM; aBrop rroKa3brBaer, qro Ha6opu au$$epenuuanbHo
3Kc[peccupyrcuuxc, feHoB U I4X BbIpaxeHHOCTb r.r3MeHflrorcq [o crarlHgM, pt o6ocnoeHsaer
KoppeKrHocrb corlocraBreHl.Iq o[yxoneBbrx o6pasuon c NAT-xourponrMr,r n nu6paHuoM AH3aftHe. BpiBAene 3.4 BbInoJrHeHa QynxqnouaJrbHafl, nHTepflperarlu, [onyr{eHHbrx crr{cKoB rrocpeAcrBoM
aHa,nvrca o6orarqenu, repMHHauu reHuofi oHToJroruu; pe3ynbrarbr rro3BoJrrror cBr3arb I,r3MeHeHr.r{
3Kc[peccHH c BoBJIeqeHueu 6uololHqecKux flpoqeccoB Lr SyHrcquoHaJrbHbrx xareropufi r.r reM caMbrM[pr4Aarb BbrrBJreHHbrM 3aKOHOMepHocrrM 6uoloruqecKyro r.rHTepnpernpyeMocrb.

B piBAene 3'5 npone4eu Qunocrparr.pa6,rrel*ir 
^ ur-r, auQQepenquiurbHo3Kclpecc[pyrcxruxc' reHoB; aBTop rerilnbHo paccMarprrBaer pacnpeAeneHHs r4HAeKca pAI anq reHoBC IIOBbIIIIEHUOfi PT IOHI,IXEHHOfi OrcCUPECCUEfi U CONOCTABJIflET IIX MCXIY KII4HHqECKI.IMI,I CTAI{U'MI,I,tIoKiBbIBiuI HiulHr{ue crarnfi- H rlr[-onyxonu-cleqnQuunux reuresuufi. B p*a"re 3.6 srrnorHeH

$ulorpancKp,nroMHblfi a,a-nN: cralwitKaprlr{HoM: paccqr,rraHbr rrHTerpit!'rbHbre floKi]3are,rlu TAI u TDIH [poaHanl'I3HpoBaHa I'IX AI'IHaMIIKa [o craAHrM; rrpoBeAeHa crarr,rcrrrqecKiur [poBepKa xapaKTepHbrxnarrepHoB' qro [o3Bonger Aenarb BbIBOAbT o 3aKOHOMepHocrrx r.r3MeHeHr.r, (3BonrouuoHHofo



npoQunq) rpaHcKpI{[ToMa B xoAe [porpeccuu onyxonefi. B pasae:re 3.7 upegcraBJreH aHarril3
curHaJlbHbrx uyrefi LI reHHbIx ceteft, cBr3aHHbrx co 3JIoKaqecrBeHHbIMIr sa6oaegaHl,IrMI,I, BKJIroqarI [yrpl
u3 KEGG PATHWAY v WikiPathways; aBrop oueHuBaer sBonrouproHHbre xapaKrepr{cruKu
KoMnoHeHTon nyrefi/cerefi lr noKil3blBaer, trro cor{eraHue aHarv3a feHHbrx cereft B coqeraHlrl4 c

Qnnocrparurpa$uvecKl4Ml4 r.rHAeKcaMH o6,rerqaer uHTeprrperarluro ponrr orAenbHbrx KoMrroHeHToB B
onyxoneBofi nporpeccuu.

Bce sslmenepequcneHHoe rro3BoJrrer pe3roMnpoBarb yc[euHoe AocruxeHr.re cor4cKareJreM

uenu ero AllccepralluoHHoro uccneAoBaHr.r, 6raro4apr ucqepflbrBarolleMy perxeHrrro Bcex
locraBJIeHHbIx HM 3aAaq B TIoJIHoM o6reue H KoHcrarr{poBarb 3aBeprxeHHocrr pa6orsr. BslsoAsr
I4eaHosa P.A. o6o6uaror ero opuruHaJrbHbre pe3ynbrarbr raK, KaK oro cSopuynrdpoBaHo r.rM B

floroxesIEflx, BbIHocIaMbrx Ha 3aurnTy. B uerou Al4cceprarlus xapaKTeprr3yercfl xopourefi cretreHbro
:aeepur€Huocru KaK rlo MeroAuqecxofi qacrr.r, TaK I,I [o [pr,rKnaAHbrM pe3ynbraraM; rr3noxeHHbre
rIoAxoAbI vt [onyr{eHHble BbIBoAbI Aocraror{Hbl Lnfl I,Icnorb3oBaHr,rq s AansHefiurervr pa3BLtrrtr
3BonrouuoHHo-TpaHcKpurrroMHbrx [ccrerosaHIafi B oHKoJIoruu v cMexHblx HalpaBneHl4flx
6nounQopMarr4Kr4.

3atweqonun no codeptcaHuru duccepmaquu
Hecuo'rpr ua o6rqyro rroJroxr.rreJrbHyro orIeHKy Aucceprarruul4sauor;a P.A., K rrpeAcraBJreHrdro

Marepnanos e Hefi Bo3HHK prA cneAyrout4x 3aMeqanufi pegaxuuoHHoro xapaKrepa.
B npegocraBJreHHoM rercre Aucceprarrur,r nporyueHbr rryHKrst 1 .4.2-1 .4.3 .

Mecrauu reKcr coAepxl{T JIHIIrHr,re 3HaKH [yHKTyaIIEu (<AaHuslx 3rcnpeccuu reHoB, n: 6assr

AaHHbrx TCGA)) u neperpyxeHHbre Qpa:u.
Kporrae roro, B AlrccepTalluulfle yAulnocb Haitru oTBeToB Ha psA BorrpocoB, cpeAr4 KoTopbrx 6s5tu

TAKI{E]

l. Kar H:rraeHcrcq pe3ynbrarbr, ecJru rrprl oueHKe 3HaqHMocrH HcnoJrb3oBarb AaHHbre roJIbKo no
3KclpeccHpytoulaMc, a qaHHofi TKaHH reHaM, a He no BceM reHaM e reHorue?

2. Karc coorgocflTc, noryr{eHHbre pe3yJrbrarbt c AaHHbTMH o BpeMeHH norBJIeHHfl oHKororl4qecKHx
:a6oresaHr,tfi a $uloreneae?

.(ocagHo oropqaer nplrcyrcrBr.re HecronbKux o[eqaroK, Ha[pHMep, crp. 28 <upoucxoxAeHge
qacrb reHoB) I{ ((oH tryBcTBI,ITenbHbIM x oruu6rau), ((aAeHoKparIHHoMa) B cnrrcKe corparqenufi,
(coAepxnr 25 unmocrpagvt>> Ha crp. 12.

Tena se MeHee, 3Tu 3aMeqaHt4fl Hu s roefi Mepe He yMzrnrror BbrcoKyro orIeHKy Hayr{Horo ypoBHq
Al'Iccepralluossoft pa6o'ru I4eaHosa P.A., ee pe3ynbraros L [oroxeuuit, BbrHeceHHbrx HM Ha 3arrlrrry.

3a&truqeHue

flnccepraulroHHiul pa6ora I'lsanosa Pouaua Apreuowrva Ha reMy <@urocrparurpa6uvecrufi
a QunorpaHcKpI'I[ToMHsIfi aHarLt3 reHoB, cBr3aHHbrx c puBBI,rrHeM oHKoJrofr,rqecKlrx :a6o,[eeaHrafi)
rlpeAcraBnrer 3aKOHqeHHOe Hayr{Hoe I4CCJTeAOBaHT{e, BbIrroJrHeHHOe CorrcKareJreM Ha BbrcoKoM
MeroAHqecKoM ypoBHe, roropufi o6ecne.{Irr KaK co3AaHHe opflrrrHulnbHoro [porpaMMHoro
o6ecue'{eHuq. TaK x [onyqeHl.Ie c ero [oMorrlbro AocroBepHbrx pe3ynbraroB. Aurop 

-o6cyar.u 
oru

pe3ynbrarhl B cpaBHeHHu c He3aBr,rcr.rMbrMr.r nr.rreparypHbrMr4 AaHHITMH a o6o6rquJr B KaqecrBe
BbIBoAoB, KaK 3To cSoprr'ry:rrapoBaHo s floroxeHrflx, BbrHeceHHbrx Ha 3arrlr4ry. IIo a1TyaJrbHocrg,
uayvuofi HoBH3He. Teoperl'Iqecroft u flpaKTllqecxofi euaquuocru paccMarpuBaeMa, Axccepraur.roHHiur
pa6ora ZsaHosa P.A. orseqaer BceM tpe6onauuqN{ u. 9 <floroxesaq o roprAKe rpucyxreHr,r, yrreHbrx
crenenefi>, yrBepxreHHoro flocrauosreHr.reM flpanureltcrna Poccuficrcofi Oe4epaquu 

- 
or 24

ceHrx6pr 2013 r. Ilb 842, a ee aBrop 3acnyxrBaer rrpacyxreHa, yvenofi crereHr.r KaH.4uAara
6uolornqecKlrx HayK tro cfleunilrbHocru 1.5.8 - MareMarr.rqecKiur 6uolorux, 6r.rounSopMaruKa.
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Or:sta ua 4uccepraqnrc 6ul 3acnyuraH r.r yrBepxaeH ua uex,ra6oparopHoM ceMnHape orAena
tr.ro.rery:rxpuofi rr.rurpo6no.loruu u 6uouHrfopuarnKu HVVI CEM Pocnorpe6uagropa (flporoxo,r Ne2
or 13.02.2026 roaa\.

Be4yrquft Hayvusrii corpy4Hr.r( - raneayrcruufi na6oparopuu
qu<fpoaoro MoHHropHHra 3AopoBbf, qeJroBeKa HHI4 CEM
Pocnorpe6uag:opa, r.6.n. (1.5.8 MareMaruqecKalr 6uo,'ror[s,
6nountf opnaaruxa). e-mail : a.manolov@sysbiomed.ru

Ilpe4cegarels uexla6oparopHoro ceMnHapa orAeJra
uo:rexylrpHofi rrll.rxpo6uoloruu a 6aolru$opruaruxu HVkl
CBM Pocnorpe6ua4:opa, 4.6.u., v;reu-rcoppecnou4eur PAH,
e-mail : ilinaen@sysbiomed.ru Itl, EH,r.rusa

Vqenufi ceKperapb HL{t'l CBM Pocnorpe6Ha,qsopa, AA. Canuuusa
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