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OT3bIB BEAYUIER OPTAHU3ALIAU
QenepasibHOTO TOCYAAPCTBCHHOTO 0I0MKeTHOTO 00pa3oBaTENbhHOTO YUPEKACHHA BEICIICTO
oOpazoranHs «CankT-IleTepOyprexuii rocy1apcTBEHHBIH YHUBEPCHTET» Ha JHCCEPTAMOHHYIO
patoty Canprera KoHcTaHTHHA ANeKcaHApORHYa «Poilb TEHOB §f#p IpH pEreHepati y
rofoTypuu Eupentacta fraudatrix», NpeICTABICHHYIO K 3a1UHTE HA COMCKAHHE YUCHOH CTCIICHH
KaHIuaTa OMoNornyYecKuX Hayk 1o crennankHoctd 1.5.22. Kinerounas Ononorus

AKTya/JbHOCTh JHCCePTALIHOHHOI paGoThI

Perenepanus — crioco6HOCTE BOCCTaHABIHMBATL HEAOCTAIOIME, B TOM YHCHIC YTCPAHHEIE,
TKaHH. CTPYKTYPBI, YaCTH Tena H HX (YHKUMH — ABIACTCA OHOH M3 HaHOOJE€e BAKHLIX, HO
HEPEIIEHHBIX  IIPAKTHKO-OPHEHTHPOBAHHLIX NpodieM OHOJOTHH  pasBHTHA. (DeHOMCH
pereHepallii  XapaxkTepusyerca pasHooOpasMeM ¢GOpM H MEXaHHM3MOB, INIPH 9TOM BCe
PacIUMPSIOMIHKCS CIICKTP JAHHBIX [03BOJNACT HaM HaJCATBCA HA BhIABICHHE 3BOJIOLHOHHO-
KOHCCPBATHBHLIX (PyHKUMH HEKOTOPBIX MOJEKYISAPHBIX YYaCTHUKOB K3 YHCIA AaKTHBHO
BOBJICUCHHBIX B MOpQoreHe3sl 3MOPUOHATILHOTO U OCTIMOPHOHANBHOIO pa3BuTHA. M3-3a apko
BBIDAKCHHBIX CIOCOOHOCTEH K pEreHepald BHYTPEHHHMX OpPTraHOB, BBICOKOH IIACTHYHOCTH
JNUTCIUEB, CIOCOBHOCTH KIETOK K JAe- H TpaHciup@epeHIUpoBKe, TONOTYPHH SABIIAIOTCA
[EPCIEKTUBHBIMH MOJIENAMM U1l U3YYEHHA PONH pa3HUHBIX MOIEKYJ B BOCCTAHORJICHHH
opraHoB. Takum oOpa3soM, NOTEHOHANbHAs 3HAYHMOCTH PE3YILTATOB JHCCEPTALlMH  JUIA
pereHepaTUBHOH GHONOrHM M MEIMIIHHEI ONPEAETACT AKTYATLHOCTD paboThI.

Hayunast HoBH3HA HccaenoBanus

B pamkax jucceprannoHHoi patoret K.A. CanpreBa Ha OCHOBE aHAIH3d JOCTYITHOIO
TPAHCKPUNTOMa E. fraudatrix BeIABICHBI TPaHCKPUITHI ABYX TIeHOB Sfrp. Pesynbrarhl
(QUIOreHeTHYECKOro aHAIH3a MO3BONAIOT YKPENUTL COBPEMEHHEIE [TPEACTABIEHHS O HATHUHH
ABYX TE€HOB Sffp B reHome oOLIEro mpeaxa BTOPUYHOPOTHIX. [ToKa3aHO, 4TO HOKjAayH Sfp
MPHBOINT K AedeKTaM GOPMHUPOBAHUS COCAUHHTENLHOTKAHHOIO 3a4aTKa aKBaQapHHIearLHoro
KOMIUIEKCA. BLICKA3aHO INPEeINONOKEHHE O CYLIECTBOBAHHM 3BONIOLMOHHO-KOHCEPBATHBHOM
poi Genkos SFRP B perynsiuu cocTosHus BHEKETOYHOTO MATPHKCA ¥ BTOPHUHOPOTHIK.

llokasano, 4ro mocne osBucUepalMu  y rooTypu# E.  fraudatrix  3aknagka
COEMHHUTENRPHOTKAHHELIX 3a9aTKOB KHIIKH H akpahapHHTealbHOTO KOMIUIEKCZ TPOUCXOIHT



HE3aBHCHMO JPYT OT JPyTa, UYTO YKA3bIBA€T HA BEPOATHOE CXOACTBO MEXaHH3MOB PErCHEpaLllH
KHIIKH ¥ aKBahapHHreal]sHOTO KOMIUIEKEa TOCHIe SBHCHEPALlHH U TIpH OecrionoM pasMHOXEHHH

¥ TOJIOTYPHH.

Teopernyveckas H NPAKTHMECKAS 3HAYUMOCTD paboTbl

Jlannsie, coaepxamuecs B padote K A, Canpuesa paclIHpAIOT CBEACHHS O BO3MOXHBIX
MeXaHu3Max percHepanud aMOynaxkpalbHOH CHCTEMbBI HITIOKOMUX H MOP(OTeHETHUECKIX
(bynkumsix SFRP y BropH4HODPOTBIX JKMBOTHBIX. MeToqHKa HOKAayHA T€HOB Y TONOTYpHH E.
fraudatrix  TpencTaBnaeT coGoif  ocHOBY juid  JanbHEHIMX  paspaloTOK  MCETOJOB
(pYHKIIHOHATHEHOTO aHAIIH3a C LEJBI0 H3YUEHHS PONTH Pa3IMYHEIX IEHOB B XOJE PEreHepalu 1
SMOPHOHALHOTO PA3BUTHS JIPYTHX HITIOKOKHX.,

CTpyKTypa H 061as XapaKTePHCTHKA THCCePTALHOHHOH paboThl

JluccepTalus HMMEET TPaAMLMOHHYIO CTPYKTYPY ¥ COCTOHMT M3 BBEJEHHs, 0030pa
JHTEPaTyphl, ONHCAHHA MATEpHalioB M METOIOB, Pe3yJIbTaToB, OOCYMIACHUS ITONYISHHBIX
Pe3y.IbTATOB, 3AKII0NEHHUS, BRIBOIOB, ClHCKa uTepaTyprl 13 [ 10 HCTOYHHKOB, a Taioke CIHCKA
cokpatieHuH, PaGoTa uanoxkena Ha 83 cTpaHHLaX, COACPKHUT 16 PHCYHKOB M BE TaOIIMIILL

B pasnene «BreneHue» aBTop OBOCHOBBIBAET aAKTYAIBLHOCTH TEMBI HCCIENOBAHUA,
VKa3biBass LieNb M IIOCTABICHHBIE KOHKPETHBIE OHKCIIEPHMEHTAJbHBIE 3aJaqd, a TaKKe
METOAHYECKHE IIOJXO0/IbI ISl MX PELIEeHUS.

Pazpen «O030p nmureparypsl» 3aHUMaeT 24 CTpaHHIl H COCTOHT H3 HECKONBKUX IOATIIAB.
HecmoTps Ha cpaBHHUTENBHO HeOONBIIOH 00hEM, 3TOT pa3Ael AaeT XOPOIIee, XOTI H HE COBCCM
NOJIHOE NMPSACTABICHHS 0 Mopdorenax. B Toxe BpeMs, OCHOBHAA YacTh, IIOCBAIIEHHaA OenKaM
cemeiictBa SFRP 1 ux pomn B mopdorenese, JaeT IONHOE H ACHOE NOHHMAaHHE CIIOKHOCTH
(GYHKIMH Jaxe OTACALHO B3ATLIX MOJEKYN B OCYLIECTBIEHMH MEXaHM3IMOB pA3BHTHS M
pereHepalind Ha OCHOBE CHUTHAJIBHBIX KackaloB. JTa 4acTh JMCCEPTAlHHM 3aBEPLIACTCH
ONHCAHHEM pEreHepalMH y TOJOTYpHH, uTo, Oe3ycnoBHO, HEOOXOIMMO IUId IOHMMAHHS
Pe3yabTaTOR JIMCCEPTALMOHHOTO HCCIIEIOBAHHUS.

B rnaBe «Marepuansl H METOABI» aBTOPOM OIMCAH NMIMPOKHMH HADOP HCMOJIB30BAHHEIX
MOJIEKYAAPHO-OHOIOTHUeCKHX, OHOMH(POPMATHYECKHX M THCTONOIHYECKHX METOJoB. Bce
HCIIONB30BaHHbIE B paboTe MeTO/Ib! 4/1eKBAaTHEI NOCTABJIEHHBIM 3a1a4aM.

I'naBa «Pe3ynwTaTh» pazjieneHa Ha HECKONBKO Paz/ieNioB.

IlepBasd wacTh NOCBAINEHA (HIOTEHETHYECKOMY aHANM3y HACHTHGHIMPOBAHHBIX B
TPAHCKPHIITOME HOCICIOBATENBHOCTEH T€HOB cemeicTBa Sfrp.

Bo Bropol wactm  aBTOp  IPHBOAMT  PE3YNBTATBl  aHaNM3a  3KCIIPECHH
UACHTU(QHIHPOBAHHEIX I'€HOB IPH PereHepanuy y rofoTypun E. fraudatrix. Metogom IILIP B
peajybHOM BPEMEHH IIOKa3aHO H3MECHCHHE YPOBHS TPAHCKPUITOB HA HECKOJIBKHX CpOKax
BOCCTAHOBJIEHMA KHIOKH M axBadapuHreajpHOro KOMIDIEKCA [IOCE 3BHCIEpauluH. Mertomom
rufpuaus3alns in situ Ha HenbIX o0beKTax BLIABICHA TKaHEBas CICHH(MHYHOCTE H3yJaeMBIX
I'E€HOB MocJe 3IBUCHEPALIHH.

Ocobo caeyeT OTMETHTh TPETHIO YaCTh, TI€ OMHCAHBEI MOCHEACTRUA HOKIAyHA T'EHOB
Sfrp3/4 w Sfrpl/2/5, a Tawoxe reHa Eefl a, UCMoNB3yeMOT0 B KaU4eCTBE KOHTPOJIA paboTEl METOAA,
JUISL TIPOLIECCOB PEreHEPAITHH.



B rnase «Obcyxaenne» aBrop 00600mAaeT momyveHHble IAHHEIE W K MEPEXOIUT
3aKTIOUEHUIO, TIE KpaTKo 00001eHE] OCHOBHEIE PEYILTATHI, M BBIBOIAM.

B nemoM., mrccepraumonHas pabota KoHCTaHTHHZ —AJICKCaHApOBHYA Cagpuesna,
Oe3yClIOBHO, WHTEPECHas M [IPOM3BOMT IOJIOXKHTC/IBHOE BICUATICHHE. OHa BHOCHT BKJIAJ
PACIIMPEHVMH HAIIKMX 3HAHUT 0 MONEKYIAPHBIX YIACTHHKAX MPOLECCOB PEreHEPAIIHH.

BriBoabl
IonyyeHHrle BBIBOABI MOJHOCTLIO COOTBCTCTBYIOT LE/AM H 3dJ[a5aM paboTEI, a4 HX

JOCTOBCPHOCTE HE BLISLIBAET COMHEHHH.

Ood1ue 3aMeIaHHA H BOIIPOCHI

B nenom aucceprausonnas pabora K. A. Cagpmepa Hamicana XOpOIIO M BKIOHAaeT B
ceGs Bee HeoBXOMMMEIE Pasjieibl, B Heil MCIONB30BaHB! COBPEMEHHbIC METOLBL. B pe3ynbraTe
pabGoTHl TIOIYYEHEI MHTEPECHBIE M BaxHhe janHble. OfHako K paboTe HMEIOTCA HEKOTOPBIC
BOIIPOCHI H 3aMEHAHMA.

B psie clyyaes MpeUTOIKEHHS ¥ (BOPMY.IHPOBKH HEYauHbl HIH TPeOyIOT PasbsiCHEHHH.
Harrpumep, «MopdoreHeTHYECKHE TPaIMEHTbl 00IanafoT PAIOM CBOMCTB. B 9acTHOCTH, OHU
adanmupyiomcs X U3MEHSHHAM pasMepa TKaHell BO BpeMsA pa3BuTHs». MHOrAa HYXHEIC CI0Ba
OKa3bIBAIOTCA HPONYIUEHHBIMU («TemnddepennupoBka KJIETOK 1eTOMHHYECKOI0
COMpOBOXKAAETCA...»), NHBO 3aMEHeHBl Ha ApyrHc (HampHMep, OpraHaisep, BMECTO
opranmzaTop). HasBaHMs TeHOB He Beerjla HANHMCAHBI B COOTBCTCTBHH C IIpaBHiaMH (He
KYPCHBOM; T€HBI YEIOBEKA CTPOUHBIMH OyKBamMu | T.11.).

B pasgene «MaTepuanbi B MCTOIBD» 4acTh HeOOXOAHMOH MHGBOPMAIMH OTCYTCTBYET.
Tak, mpu onHCaHWH TIPOLIEAYPH THOPHM3AIMH il Situ HE IPHBEIEHBI CBEICHUS O TIOBTOPHOCTAX
¥ KONH4YecTBE ocofell Ha HKCIEpHMMEHT M Ha KaXKAyr craguio. OTCYTCTRYIOT YKasaHHS O
nponenypax [I[[P B peansioM BpemeHH mocle TpaHchekumy crermdudeckux siRNA, xors B
«Pe3ynpTaTax» KONHYECTBEHHBIC MAHHLIE O CHIDKEHHHM 3KCIPECCHH MCCNEAyeMbIX TCHOB
BpeMeny Tiocne Tpanchekimu cneunduueckux siRNA npusonsarcs. B xoge [ILP B peansHoM
BpeMeHH Henosbsosand kKJHK, monydenHyio n3 aksadapHHTeaIbHOTO KOMIUICKCA M KHILIKH B
HOpME M W3 pereHeparoB. IIpH 3TOM He TNpHBELEHH! JaHHBIE O BO3pPACTe JKHBOTHBEIX H HX
(HU3HONOrMYECKOM  COCTOSHHM, B  pE3yJbTATe Uero IOHATHE «HOpPMA»  CTAHOBHTCH
HeonpeaeenHsM. KpoMe Toro, HeT cCReJIeHH, Kak IPOBOIMIM H3MEPEHNUS JHMHBI 3a4aTKOB.

B pazgene «Pesynbrarh» JeHAPOrpaMMa aMHHOKUCIOTHBIX TToc/eaoBaTenbHocTeld SFRP
BTOPHYHOPOTHIX TOCTPOSHA C MCIONb30BaHHeM HeGONBLIOrQ KONUYecTBa BHAOB. HemnousTHO,
ueM 0OBICHSIETCS, YTO UITIOKOKHE TIPEACTABICHD! JTHIIE JBYMA BHAAMH, BK/IKOYASA H3yYaeMBId B
nannoi pabote. Kpome Toro, B pabote Opu10 OBl NONE3HO NMPHBECTH CAMO BBIPABHUBAHHE IO
AMHHOKHCIIOTHBIM [10CAC10BATEIEHOCTSIM.

ABTOp OTMeuaer, 4To «cornacHo aAandsiM WISH, B HopMe B kuuke 1 AK OTCYTCTBYIOT
SBHBIC TATTEPHBI 3KCIpeccHH Sfrp, YTO MOXKeT CBHICTENLCTBOBATH O TOM, YTO BO3MOXHO
JIAHHBIE TeHBl HE BOBJICUEHE! B (DM3HOIOTHYECKYHK) PereHepalHio JaHHBIX opraHosy. IIpu aToMm
He obcyxiaercs BOIPoC o ToM, MoxkeT ad [P B peadpHOM BpeMEHH JaTh HEOOXOIHMBIE
CBEJEHHA M HE TIPHBOMTCS CBEACHHS, HACKONBKO BBIpAXKEHA (H3IUOIOrHYCCKas PETeHEpalts ¥
ITUX JKHBOTHBIX.



B xome JgHCKYCCHMM BBICKA3aHO IIPEANOJIOMNKEHHE, YTO 3IMHTENHAJBHBIC KIACTKH
AeMPPEPEHIUPYIOTCS 32 CUET AKTHBAIMH HEKAHOHMYECKOIro NMyTH Wnt/PCP, HO CCBINIOK Ha
paboTLI, MO3BOJSIIOLIKE CE1aTh H 0O0CHOBATE TAKOE NPEANON0KEHHE, HE MPHBOJHTCH.

IIpuBerneHHbIe BBIIE 3aMEUYaHHSA H BONPOCH HE CHUXKAIOT LIEHHOCTE JIHCCEePTALMOHHOM

pa60Tr,1 H 3HAYHMOCTE IMOJIYICHHEBIX PE3YIILTATOB.

3ax/moMenne

Juccepranuonnas pabota «Poib TeHOB §ffp [pH pereHepalluy y TonoTypuy Eupentacta
fraudatrix» COOTBETCTRYET OCHOBHEIM KBaiM(HMKALMOHHBEIM KpHTepusMm (myHkrel 9-14
«TTONOKEHHS O IMOPSIKE TPUCYIXKIeHUS YJYEHBIX CTENEHEH», YTBEPKACHHOTO MOCTAHOBICHHEM
IpapuTenscrsa P® or 24 centabps 2013 . Ne 842 (B meiicTylomed penaximm), a ee aBIop,
Canpuer KOHCTAHTHH ANEKCAHIAPOBHY, 3aC/HyXHBAeT IIPHCYXEHHS MCKOMOH cTenenu
KaHau1aTa GHOMOrHUeCKHX HAYK IO crieluansHocTH 1.5.22. Knetouynag 6uonorus.

Omiee  coctaBneH KocTiouenko Pomanom IleTpoBuueM, [IOUEHTOM, KaHAMOATOM
duonoruueckux Hayk o crneuranbHoctr 03.00.11 ~ « OMOpHOIOrHA, FTHCTONOTHA W LINTOJIOTHAY,
jonenToM  Kadenpsl  sMOpHoTOrHH  (QemepanbHOrO0  TOCYNAPCTBEHHOTO  OHO/UKETHOTO
o0pasoBaTENBHOTO  YUPEXKIOEHHS  BEICIIEro  oOpasoBaHHs «Cankt-IleTepOyprekui
FOCYIAPCTBEHHBIH YHUBEPCHTETY.

OT3bIB HA JIHCCEPTAMIO 00CYXIEH X YTBEPKACH HA 3acefaHHH Kade (Pl SMOPHOIOrHY
(henepalbHOIG TOCYIapeTBEHHOrO OIODKETHOro 00pa30BATENILHOTO  YUPENIEHHS BBICLIETO
o6pazopanns «CanxT-IleTep6yprekuil rocynapeTseHHbli yHusepcuteT» (09 anpens 2026 rona,
ripoToxon Ne 8/2026).

H.o. 3aBenyrouiero kaheapoi smMbpronoruu eaepalbEOro rocyAapcTBeHHOTO
OrOKETHOrO 00PA30BATENBHOIO YUPEKICHU

BoIcLIero o0pazoBanus «CankT-IleTepOyprekuit 4
rOCYapPCTBEHHBIA YHHBEPCUTETY, JOIEHT, K.0.H. — I'1. KocTroueHKO
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IMoanuce 3dBCPAIOL

@enepanbHOEe  TOCYAapcTBeHHOEe OropkeTHOEe 00pa3oBaTeNBHOE  YUPEIKICHHE  BBICIICTO
obpazosanus «Canxr-TleTepOypreknii rocyapcTBEHHBINA YHHBEPCHTET

Axpec: 199034, Cankr-Iletepbypr, YHuRepcuTeTcKas Habd. 7/9

Tenedon: (812)328-97-01

Azpec 3JIeKTPOHHOMN OYTHL: Spbu@spbu.ru



