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nuccepTralonHblid coer 24.1.191.01 npu @ejiepanbHOM rocy1apcTBEHHOM OHOIKETHOM

YUPEKIACHUM HAyKKW "HalMoHalbHbIH HayuHbIA LEHTP MOpCcKoit Ouosnorun um. A.B.
HKupmynckoro" JlanbHeBocTOUHOrO oT/1eneH!s PocCHitckol akaleMui HayK Ha COMCKaHKue
YUCHOM CTeNeHH KaHauaaTa OMoJIOrHYeckuX HaykK 110 crneuuanbHocT 1.5.23. buonorus pazeurus,

sMOUponorus

[peacraBnenHas Ha  paccMoTpenue  paboTa  MOCBANIEHA — MCCNENOBAHWIO  paja
MOJIEKYJIAPHBIX ACMEKTOR pPereHepaii MBI Y TONoTYpUn Eupentacta fraudatrix, B 4aCTHOCTH —
M3YYEHHUIO OKCIPECCHM TPAHCKPHMMUIMOHHBIX (DAKTOPOB M MAaTPUKCHBIX METaJIONpPOTEHHA3.
lonorypumn 00671a1al0T  YAMBUTEABLHBIMM CMIOCOOHOCTAMM K pereHepalMM 3a CYeT JAe- M
TpaHcMPepeHUMPOBKY  KJICTOK, W NPEACTaBAsIOT coO0H NpHUBIEKATENBHYIO MOAEHL s
M3YUEHHsI PEryysiliMd BOCCTAHOBUTENIBHLIX NpoueccoB. XoTa Apyrue Echinodermata — mopckue
€XKM — B OTHOLIECHHHM PErylisiliiM JKCIPECCHH TeHOB M3YYeHbl HACTOJILKO MOAPOOHO, YTO CTanu
MEepBEHLUAMH B PEKOHCTPYKLMM TE€HHBIX PEryJATOPHBIX CETeH pazBUTHA, TOJOTYPHUU PEJIKO
MCCIEYIOTCSL € TOMOIILIO COBPEMEHHBIX «OMMKCHBIX» METOJ0B. B cuiay HMX 0COOEHHBIX
cnocoOHOCTEH K pereHepalyu, 3T0 MOXKET JaThb HOBBIE LIEHHBIE CBEACHMA AJISI PEreHEepaTHBHOM
MEAMIMHBL, YTO OIPEAeIsieT BEICOKMH YPOBEHb aKTyallbHOCTH MPEICTaBIEHHO paboThl.

PaboTa Besnach Ha pereHeparax, MOJyYEHHbIX IYTEM YIaleHHsl OJIHOr0 M3 aMOyJlakpoB y
rojorypud. B pabore Mcnonb3oBaHbl Pa3zHOOOpa3zHbIe METOJMYECKHE [OAXO0Jbl — OT
konuuectBeHHoit OT-ITLP no OGuouHdopmMaTHueckUX MNpoueayp, CBA3aHHBIX ¢ 00paboTKOH
nmaHHblX RNA-seq.

Cmpyrmypa pabomur. PaboTa noctpoeHa 1o TpaJuiuHOHHOMY NJIaHy W BKJIIOYAET pPasie/ibl
Beeaenue, O630p nuteparypbl, MaTtepuansl U Metoabl, Pesynbrarel, O0OCyxaeHHe, 3aKI04EHHe
1 Brigojpl. Pabora comepkuT 25 winmoctpauuii u 7 tadbuuu. Mmeercs 4 npunoxeHus, cocrosiiue
M3 TOCJIEIOBATE]ILHOCTEH W TEIUIOBBIX KapT, a CIHUCOK HCIOJIb30BAHHOW JIUTEpaTyphbl COJAEPIKUT
200 HauMeHOBaHMH, U3 KOTOPLIX 194 Ha aHTTUMIACKOM SI3BIKE.

Bo Beenenuu chopmyinpopana aKTyahbHOCTb, HOBM3HA, TCOPETHYECKAsl U NpaKTHYECKas
3HaYMMOCTEL pabOThl, MPUBEJIEHB! LIEJIU M 3aJla4i, @ TAKIKE OCHOBHBIC [10JI03KEHUs, BBIHOCUMbIE Ha
sauuty. B O630pe nuTepaTypbl NPUBOAUTCSA NMOAPOOHBIA aHANM3 MOJIOKEHUA Jen B 00JacTH
paGoTpl, 9TOH WH(OpPMAIMK BMOJIHE JOCTATOMHO JUIA BBEJEHWS uMTaTeNns B Kype Jiela.
Marepuansl M METOJABI  HamWcaHbl — JOCTAaTOYHO  JETalbHO, 4TOOBl  BOCHPOM3BECTH

9KCNEPUMEHTaNbHBIE Tpoueaypbl. Pesynbratei W OOCyXKIEHME KOPPEKTHO  OINMCBLIBAIOT




NOJIYHEHHBIC JAaHHBIC M WX MHTEPHNpETalMio ¢ TOUKM 3PEHHSl COBPEMEHHbLIX IpeJICTaBlIeHnii o
MOJIEKYJISPHBIX MEXaHW3MaX pereHepallid B LEJNOM M JKCIPECCHMM T'EHOB, CBA3AHHBIX C
pereHepalreil NpoIoJIbHbIX MbIIIEYHBIX JICHT, B YACTHOCTH.

Hayunas nosusna u npaxmuueckas 3uavumocms. Mcenonwnzopanue Oonblmiol naHenw
METOJIOB M B 1IeJIOM KOppeKTHas MWHTeprnperaLus IOJYYeHHBIX NaHHLIX N03BOJIMIM aBTOPY
CACNATh PsJl HOBBIX HHTEPECHBIX HabJIO/IeHUH, Cpelih KOTOPEIX 0COOEHHO X0TeNoCh Obl OTMETHTE
MJIEHTH(DHUKALMIO U XapaKTePUCTUKY FeHOB, MPOAYKTLI KOTOPLIX OTBETCTBEHHBI 3@ peaklnio ry0oK
Ha CEe30HHbIE W3MEHEHMs! TeMIepaTypbl BOJALI W KOHLEHTpalUMK pasauubblx Merabonutos. He
BBI3LIBAET COMHEHMH, YTO TMOJIydeHHbIe JAHHBIC Ba)KHbl HE TOJILKO C TOYKH 3PCHUS M3yUCHUS
MOJIEKYJISIPHBIX OCHOB OMOJNOrMM ry0oK, HO W A OoJiee MONHOrO NOHUMAHMA 3BOJIOLMH
CHTHaJBHBIX CHCTEM HH3LUHX 3YKapHOT.

Cmenerns  0DOCHOGAHHOCHIU — HAYYHBIX — NOJOJCENUU U GbIGOJ0EG,  O0CHOBEPHOCHIb
nonyuennvix pezyiemamos. [1010KeHus, BBIHOCMMbIE Ha 3aLUMTY, B MOJHOH MEpe NOJKPEn/eHb]
NOJAYYEHHBIMU HKCHEPUMEHTAIbHBIMU  pe3y/ibTaTaMu, a WX JIOCTOBEPHOCTh MOJITBEPIKAACTCS
HaJIMUKEM BCEX HEOOXOIUMBIX KOHTPOJILHBIX SKCMEPUMEHTOR W U3MEPEHMH, a TAKIKE KOPPEKTHO
BBLIITOJIHEHHBIM CTATUCTUUECKUM aHAIH30M.

Bonpocet u 3ameyanus. PaboTa npou3BOAMT xopoluee Breuarienve. Oua Hanucasa
JIOCTATOYHO SICHO M JIakoHW4HO. PesynpTaThl cHabxeHbl nmoapoOHbiM obcyxaenuem. [locne
NPOUTEHUST Y MEHS BO3HHK Psijl BOIIPOCOB W 3aMEUaHMid, KOTOpbIe, 0JJHAKO, He CHUKAIOT 00LIeH
1IEHHOCTH pabOoThI:

l. B Hay4yHOH JMTEepaType NPMHATO Ha3BaHUA OEJIKOB TNPHUBOJWUTE PEryJisspHbIM
HayepTaHueM, a Ha3BaHMs EHOB — KypcUBOM. B paloTe uacTo KypcHB M peryispHblid mpudT
uenosb3ytores Henpejckaszyemo (crp. 20, abd3. 2 - «yvacTkoB HHLH» B OTHOLIEHWH JOMEHOB
fenka; crp. 21, ab3. 2 - «cnnaiicunrom tpanckpuntoB RUNX» npuMeHuTeNnbLHO K reHy; crp. 22,
a63. 2 - «Cemeiictro T®@... Bkmouaer B cebs ZEBI w ZEB2» nNpUMEHHUTENLHO K
TPaHCKPUITLMOHHLIM (aKTopaM, 1 fajee).

2, 3ayem cobupand pedepeHCHBIM TpaHckpunToM de novo (u. 2.4 pazjgena
Matepualibl 1 METOJbI), i 910 yike Obl1o caenano B pabote Boyko et al., 2020 (n. 10 Cnucka
nuteparypbl)?

3 Hcnonp3oBanue TepMuHa «Ju(depeHIManbHO IKCIpeccUpyrouecs reHb» (eTp.
30, a63. 1 u ganeec) yMECTHO NMpU KapTHUPOBAHMM TNPOUTEHUI HA F€HOM € MOJCNAMM reHoB. [lpu
UCIOIB30BAaHUKM COOpPKH, TOJYYeHHO# de novo, yacTh TPAHCKPHUNTOB HEeM30EHHO OKa3bIBAETCH
npejnpe/craBieHa B BUae H3o(opM, s KOTOPBIX HEBO3MOMKHO YCTaHOBUTb, TPAHCKPUOMPOBaHbI
OHM C OJIHOIO TIeHa WIIM ¢ HeckoJbkuX. B TakoM ciayyae MOMKHO TOBOPUTH TOJNBLKO O

Ju(depeHInanbsHO KCIPEeCCUpOBAHHBIX TPAHCKPHUIITAX.




4. B onucanuu npoueayp (I0OreHETMUECKOTO aHanuza, NPUBEJCHHOM B TEKCTE,
HUIJIe He YKa3aHO, KakuM 00pa3om BbIOMpaiu MO/e/1H aMUHOKUCIIOTHBIX 3aMeH, M KaKkWe WMEHHO
MOJENIH ObUTH MCNOJBb30BAHBI.

5. Vreepxaenuwe «Ha ¢unorenernueckom apese MYODI, MYOD2 u MYOD3
urnokoxkux 1 MRIF no3BoHOUHbBIE 1OCTOBEPHO Pa3fesalOTCs HA OTACABHBIC TPYITIB) HE HAXOIMUT
MOATBEPIKACHUS TNpPU  paccMOTpeHMM pucyHka 4. Bo-nepBblX, Ha QuioacHaporpamme
OTCYTCTBYIOT 3HAUEHMsl MOJIJIEPXKKH; B y3/1aX NPUEE/IEHbl HeKHe uncia (B MOJUTMCH K PHCYHKY OHM
He 0003Ha4YeHbl), HO XOUYETCS BEpPUTh, YTO ATO JUIMHBI BeTBed. B CBA3M ¢ 3TUM cynuTh 0
JIOCTOBEPHOCTH MO PHUCYHKY CJOKHO. Bo-BTOphIX, B 4acTu Jepera, oOo3HaueHHOH «MRI»
MPUCYTCTBYIOT OENIKM He TOJILKO MO3BOHOYHBIX, HO W acuuauun Ciona intestinalis, a Takke
MYOD1 mbiiu, kcenonyca u Danio rerio.

6. Tam xe (ctp. 42) u crp. 44, ab3. 1: «onpeueneH yposeHb romosorun MRF
Mo3BoHOYHBEIX ¥ MYOD1, MYOD2, MYOD3 urnokoxux». 3arnaBHeIMH OYKBaMH YKa3blBaOTCA
Ha3BaHus OCNKOB MO3BOHOYHBIX JKMBOTHBIX (International Protein Nomenclature Guidelines,
Uniprot Consortium). 910 Takke oTHOCHTCs K pasaeiam Pesynbrarsl u O6cyxaeHue.

7. B Tpanckpuntome, coaepikaleM TOJBKO Camble JUIMHHBIE H30(POMBI KX a0r0
reta, cojepxurcs 06 Thic noclienopatesnbHocTel, npu stoM 92.9% BUSCO cpeam Hux —
onHoKoMuiHKEIe (cTp. 55, a63. 1). Kak 310 00bsAcHUTE? YMCNO reHOB B reHOME TOJ0TYPHH
npubnuxaercs K 60 Toic?

8. O kakol Daze HaHHBIX UAeT peub Ha cTp. 56 — NRP NCBI? B NCBI e ne-
U30BITOYHBIX 0a3bl — nr 1 nt.

9. Ha pucyHnke 14 B HEKOTOpPHIX y3JaX YJAMBHUTENbHO BbiCOKHE 3HaueHMsa (98-100),
XOTs B MOAMMCH (M 110 COAEPIKAHMIO) YKa3aHa JJIMHA BETBEH.

10. Ecnu npu rubpuinzanuu Ha cpe3ax UCIOJIb30BaM CMBICIOBBIC 30H/Ibl B KAU€CTBE
OTPHULATETBHOIO KOHTPOJIS — YMECTHO ObUI0 Obl NPUBECTH 3TH M300pa)KeHUs Ha pUCYHKax 24 u
25.

11 «Jluseprenuus W ¢dopmupoBaHue uneHoB cemeiictea (MRF) npoucxoawnno,
BEPOSITHO, Y XOP/OBBIX YK€ MOCcIe pasjie/ieHust BTOpMuHOpoThIX Ha Ambulacraria u Chordata. B
STOH CBSI3M TOUHYK) IOMOJIOTHIO MeN1y reHamu cemercrBa MRF Mriokoxux v no3BOHOYHBIX
YCTAHOBUTH HEBO3MOXHO» (cTp. 72, ab3. 1). bezycnosno, MRF xopnoBeix nueeprupoan nocne
pasnenenus Ha Ambulacraria u Chordata, T. K. klacca Xop/JOBbI€ 10 3TOTO HE cyluecTBoBano. B
TO K€ BpeMsl YCTaHOBMThL FOMOJIOTMIO KaK pa3 MOXKHO. Y NEPBHYHOPOTHIX CYIIECTBOBA TOJNBKO
oauH Oenok u3 cemerctea MRIF — MyoD, kak cnpaBeiMBO yKasaHo B 0030pe nuTepaTypbl. Y
XOPJOBBIX M3-3a HECKOJILKUX pPayHAOB AYIJIMKAlLMKM T'€HOMAa W TOCHEeNylOlleH JHBEpreHLHEH B
cemeiictee MRF nossnsitores 4 Oenka (Myf5, MyoD, MRF4 u muorenun); tem xe mnyrem

BO3HUKAKT MX napajioru (Hanpumep, MYODI — MYOD3). Onnako y Ambulacraria ocrajiuch




TOALKO noToMkn MyoD (im0 BozHMKaiM, HO OblIKM yTpayeHsbl, Jipyrue 0enku cemelicTsa). JTo
03HayaeT, uTo romoJoru MyoD uriiokoxkux Henb3s HazbiBaTh «MYODI1, MYOD2, MYOD3», T
K. OHW HE IapajJlorM4Hbl TaKOBbLIM Oefikam 1103BOHOYHBIX. Mcnonk3oBanue ob6o3zHaueHus
«MYODI» roBoput 0 TOM, 4T0 370 0eI0K, opToNorHyHbLIi MY OD1 no3BoHOUHEIX, XOTS OH B TOM
ke creneHd apagerca oprosorom MYOD2 w MYOD3. Tlo »Tolf npuurHe KOMINOHEHTBI
MYJIbTUI€HHBIX CEMEHCTB Decrno3BOHOUHBIX (Hanpumep, Wnt), He UMEIOLIME IBHBIX OPTOJOTOB K
onucaHHbIM Oenkam, 0003HayaloT HHaue (Hanpumep, OyKBamu, a He LUgpami).
Iuccepraumonnas pabora «MonekynspHble MeXaHWM3Mbl pereHepauuu  MpojoJibHbIX
MBILIEYHBIX  JIEHT Yy  ToJOTYpUM  Eupentacta  fraudatrix», COOTBETCTBYET  OCHOBHbBIM
KBaNUPpUKAIMOHHBIM KpUTepusaM (MyHKThl 9-14 «IlonokeHus o nopsijake npucyiaeHus y4eHbIX
creneHeiy, yTBepiKaeHHoro nocradosiienuem [lpasurenscrsa PO or 24.09.2013 r. Ne842 B
penakunu [Tocranosnenuii Ipasurenserea PO ot 21.04.2016 r. Ne335, ot 01.10.2018 r. No1168,
o1 20.03.2021 r. Ned426, 26.09.2022 r. Ne1690, ot 26.10.2023 r. Ne1786, o 25.01.2024 Ne62), a ee
aBrop, HwknHuuyenko Brnagumup AHaTOJIbEBMY, 3acCiy)KMBaeT NMPUCYKACHHUA MCKOMOM cTerneHu

KaHAuJaTa OMONOrHUecKnX HayK 1o cneuuanbHocTh 1.5.23. buonorus passutus, SMOpHOIOT K.

Houent kadenpel sMOpuonoruu, K.6.H.
08 cenrsibps 2025 .
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