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PackppIThle KOMIO3UIIMKM M CHOCOOBI OCHOBaHBI Ha T'€HOTEPAINUM, COJIEpIKalleld BEKTOp Ha OCHOBE
pexomOuHaHTHOTO AAV 1 IOCTaBKM IBYX WM Oojiee TPaHCTEHOB B CepAlle MHIUBHAyyMa, TIE
TpaHcreHsl koaupyrorT Oemok S100A1 u mHrHOMTOp aronTo3a, CEpACUHBIA pEMpeccop aronTo3a C
JIOMEHOM pekpyTupoBanus kacnasbl (CARC), cooTBeTCTBEHHO. B pa3nuyHbIX BapraHTax OCYIIECTBICHUS
KOMITO3WIIMA W CHOCOOBI, PacKphITHIE B HACTOALIEM IOKYMEHTE, COAEPIKAaT BEKTOPHI, COMACpIKAIIie
mocienoBarensHocTH KJAHK S100A1 w/mmm cARC, KoTOphle ONTUMH3HPOBAHBI IO KOJOHAM JUIS
9KCIIPECCHUH Y Jfofiel. B pasnuyHbIX BapuaHTaX OCYIIECTBIECHUS KOMITO3UIIUU U CIIOCOOBI, PACKPHITHIC B
HACTOSIIEM JOKYMEHTE, COAEPIKaT BEKTOPHI C YIIyUIIeHHONW 3(p(PEeKTUBHOCTHIO YIIAaKOBKHA. B HEKOTOPHIX
acTeKTax BO3JCHCTBHE Ha HECKOIBKO MCTOYHHMKOB OAHOTO MM HECKOIBKUX COCTOSHHUM CEpALla MOXKET
00ecIeunTh CHHEPTHYECKUE MPEUMYILECTBA BO BPEMs JICUSHUSI.
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HOBBINIEHHASA DPPEKTUBHOCTD YIHAKOBKH BEKTOPA JUIA
T'EHOTEPAIINM CEPJIEYHBIX 3AE0JIEBAHUI

OIIMCAHUE

CchbLIKa Ha POACTBEHHbIE 3a5BKH

Orta 3asBka ucnpammuBaer mnpuopurer B coorBerctBuu ¢ 35 U.S.C. § 119(e) mo
OTHOLLIEHHIO K MpenBapHuTenbHOI marenTHou 3asBke CIIIA Ne 63/130109, 3aperucrpupoBaHHON
23 nexabps 2020 roga, TakuM 00pa3oM, OJHOCTHIO BKJIFOUEHHOH MOCPEACTBOM CCBIIIKH.

Ilepeuennb nocjegoBaTeJbHOCTEH

B coorserctBuu ¢ 37 CFR. 1.52(e)(5), HacTosilee OmMuUCaHUE CONEPIKHUT CCHUIKY Ha
[lepedyenp mocienoBaTeNbHOCTEH (MIPENCTABIECHHBIN B 3JIEKTPOHHOM BHIE B Buae (aiima .txt ¢
umeneM «U1197.70172WO00-SEQy). @aiin .txt matupoBan 14 nexkabps 2021 roma u umeer
pasmep 57573 Oaiit. IlepeueHb TOCIENOBATENBHOCTEH IMOJHOCTHIO BKIFOYEH B HACTOSIIUH
JOKY MEHT IIOCPE/ICTBOM CCHLIKH.

IlpenmecTBYWIIHNHA YPOBEHb TEXHUKH HACTOSIIET0 I/I306D€T€HI/IH

Kapanommonarusi siBnsiercss BTOpOH HamOosiee dYacTOW NpPUYMHON 3a00JeBaeMOCTH
cepala Yy UWHAMBUAYYMOB, M €AMHCTBEHHBIM TEPANEBTUUYECKUM BapUAHTOM  SIBJISETCS
MeIUKaMEHTO3HOE JIeUeHHe BTOPUYHBIX MPU3HAKOB. IIporuos3 auns 3a00€BLIINX WHAWBUAYYMOB
3aBHCUT OT CTauu 3a00JeBaHus U, y cobak, oT mopoabl. PyHKIMS cepala KPUTHYECKH 3aBUCHUT
OT KaJbLMH-3aBUCUMON mepenayu curHaia. Bo Bpemsi paboTbl cepana HapyumeHue QyHKIHH
KaJIBL[EBbIX KAHAJIOB B KJIETKAX CEpALa CIOCOOCTBYET HAPYIIEHHSM KaJIbLHEBOTO LIMKJIA, eIl
Gonpine yrueras ¢pyHkuuio cepaua. CTpaTernu nepeHoca reHOB Ul YMEHbIIEHUS HapyLIeHUH
KaJIbLINEBOTO IHMKJIA TOKA3aJIM YJYUIIEHHE COCTOSHUS Cepla Ha MOZENSIX MaJibIX U OOJIbLINX
JKHBOTHBIX, & TAK)KE B KIMHUUECKUX UCTIBITAHUSAX HA JTFOJISIX.

Junaraunonnas kapauomuonatus (JJKMII) sBnsercs HamOosiee pacnpoCTpaHEHHBIM
TUIIOM KapAMOMHONATHUN YEJIOBEKA, BCTPEYAOIIUMCS] B OCHOBHOM Yy B3POCIBIX B BO3pacte otT 20
1o 60 ner. JIKMII Tak»ke mpUCYTCTBYET y MCOBBIX (HAIPUMeEp, Y coOaK), B OCOOEHHOCTH y cobak
kpynHbeIX mopon. Kak y mopeit, Tak u y cobak JAKMII npexncrasisier coboii 3aboneBaHue
CEepIEeYHON MBIIIIII, KOTOPOE MOPAXKAET JKEIyNOUKH U MPENCepaus Cepala, HIDKHUE U BEPXHUE
KaMephbl Cep/ilia, COOTBETCTBEHHO, MPHUBOAS K OCIA0IEHHUIO COKPALIEHUH U CHIDKEHHIO HACOCHOHN
¢ynkumnuu. Ilo mepe mporpeccupoBanust JIKMII kamepbl cepana yBENTUYHUBAKOTCS, MOTYT
NPOTEKaTh OAMH WJIM HECKOJIbKO KJIAMAHOB, PA3BMBAIOTCS NMPU3HAKU XPOHHYECKOHW CepAedHON
HernocTtaTogHoCTH. Y cobak mpuunHa JIKMIT B OOnbIIMHCTBE ClyyaeB HEsICHA, HO HEKOTOPbIE

MOPOJIbI UMEIOT HACJIEICTBEHHYIO (HAIPUMEp, T€HETHUECKYI0) MPeaPaciONOKeHHOCTb.
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VYV gmropeit GombmmHCTBO Gopm JKMII BO3HMKAIOT TO psAAy NPUYMH, BKIOYAs
UIIeMHUYEeCKYI0 00JIe3Hb cepara, MH(YAPKT MUOKap/Ia, BBICOKOE apTepUaJbHOE JaBJICHHUE, THA0ET,
3a0oneBaHne LIUTOBUAHOM >K€Je3bl, BUPYCHBII TE€NaTHUT M BUPYCHYIO HH(EKIHIO, KOTOphIE
BBI3BIBAIOT BOCHAJIEHHE CEPACYHON MBIINBL. 3JIOyNOTpeOseHHne ajJKorojeM W HEKOTOPBIMU
npernapaTtamMy, TAKMMHU KaKk KOKanH U aM(eTaMHHBI, a TaK)Ke, 0 MEHbIIeH Mepe, 1Ba JIEKapCTBa,
UCIIOJIb3yeMble NIl JISYeHUs paka (TOKCOPYyOULMH M ayHOPYOUIIMH), TaK)Ke MOTYT IPUBECTH K
JKMII. Kpome toro, cymectByer psin renerudeckux Gopm JKMII, BkIHOYAOMNX B KaYeCTBE
HeorpannyuBaromux npumepoB JIKMII, accCOUMMpPOBAHHYIO C MBIIEYHBIMUA JUCTPOGUIMU
Jromenna u bekkepa. B cimywyae Hekoropeix ¢opm muoamctpoduu bekkepa, a Takxke B
OonbUIMHCTBE ciay4aeB Muomuctpopuu JlfOleHHa, KapAMOMHMONATHS MOXKET B HTOTe
OrPaHUYUTh BBKHBAEMOCTD ITALIUEHTA.

KpaTkoe packpbITHE HACTOSIEr0 H300peTeHU

VY nronedl AWAaTalMOHHAS KapAWOMHONATHS SBISIETCS HanOoJee paclpoCTPaHEHHBIM
TUTNIOM KapAMOMHONATHH U MOXET BO3HHKATh B PE3yJIbTaTe psAga MPUOOPETEHHBIX, a TaKXKe
reHeTnyecknx 3adoneBanmil. Kak m y cobak, Tak W y APYruxX MoOneNed Ha *KMBOTHBIX, XOTS
NpUYMHbI  3a00JeBaHusl JekaT B AUCPYHKIMM OOMEHa  Kajblus, OKOHYATEIbHOE
nporpeccupoBanne 3aboseBaHuss OOYCIIOBJICHO MUTOXOHAPHAIBHOW AUCPYHKIHMEH u/wim
BBI3BAHHBIM PACTSKEHHUEM aIlONTO30M KapAHOMHMOLIMUTOB. XOTs JIeYeHHe OOMEHa KaJbLUs CaMo
no cebe Moxker ObITh 3((EKTUBHBIM Ha PAHHHUX CTAAUsIX 3a00JI€BaHUs, PELIEHHE MpPOoOJIeMbl
coueraHuss 0OMeHa KaJIbIUsi, MUTOXOHAPHAIbHON MUCHYHKIUU U arnonto3a Oyaer HeoOXoaumMo
aust nevenns Becex ¢popm JIKMIT u Ha Bcex cTaamsx MpOrpecCHpoBaHus 3a00IeBaHMS.

B HacTosilleM NOKyMeHTEe NpeaararoTcs yyqlleHHbIe TOAXOAbl K JOCTaBKe M€HOB AJIS
JICYSHUs] UHIUBUAYYMOB C KapJUOMHOIIATHEH, W, B HEKOTOPBIX BapUAHTaX OCYINECTBJICHUS, C
XPOHUYECKOU CEepAEHYHON HEIOCTAaTOYHOCTBID. DTH MOIXObI OTHOCATCS K skcrpeccuu S100A1
Ui penienust mpodiembl oOMeHa kanblus u skcnpeccun ARC (penpeccop anonto3a ¢ JOMEHOM
PEKPYTHUPOBAHUs Kacmasbl), 4YTOObI OJOKHPOBATh BCE MCTOYHHKH aronTo3a U HOPMaJH30BaTh
($yHKUMIO MUTOXOHApPHUI (CM. Takxke mnaTeHTHyr nyOmukamumro CHIA Ne 2021/0260215,
NOJHOCTBIO BKJIFOYEHHYI) B HACTOSIIOUI JOKYMEHT TIOCPEACTBOM CCBUIKH). JKCIPECCHUs
TpaHcreHoB S100A1 u ARC ¢ moMOIIBIO PacKpbITOro MOAXOAA C CAMOKOMIUIEMEHTapHbIM AAV
BEKTOPOM TPOHCXOAHUT OBICTPO (T.€. B TEUEHHE YacOB), UTO MMEET peLIarolnee 3HAYCHHE IS
NPOTUBOAEHCTBUS 3 (eKkTaM KOHEUHOW CTaauU CepAeYHON HENOCTATOYHOCTH, W OrpaHHYEHa
cepnueM. Takum 00pa3oM, 3TH MOAXOIbI HALEJIEHbl Ha BCE€ TPU (haKTOpa BOSHHUKHOBEHUS U
nporpeccupoBanus JJKMIL, u, Takum 0oOpa3oM, IOJKHBI ObITh MPUMEHHMBI K JI000H (hopme
JIKMIT Ha nro0oii cTaguu mporpecCupoOBaHUs.

KpOMe TOr'0, B HACTOAILIEM NJOKYMCHTE IMPEAJIAratoTCA Ha60pr TPAHCTCHOB AJIA JOCTaABKU



reHoB, Kkotopble komupyroT Oemok ARC m SI00A1l. DTu TpaHCreHBI MOIYT COIEPKaTh
nocnenosarenpHoctd  kJIHK, M 3TH mocnemoBaTenbHOCTH MOTYT OBbITh  JTOCTABIEHbI U
SKCIPECCUPOBAHBI C HCIIOJNIb30BAHHEM BEKTOPHONH CHUCTEMBl HAa OCHOBE PEKOMOMHAHTHOTO
aneHoaccouuupoBanHoro Bupyca (rAAV). Packpeiteie mocnemoBatenbHocTH KJIHK MoOxHO
JOCTaBJIATh C JOOBIM THIIOM BEKTOpa Uil JOCTAaBKM T€HOB, BKJIOYAass B KadyecTBe
HEOrpaHNYUBAIOIINX NPHUMEPOB Bce Gopmbl AAV, IEHTUBHPYCBI, JIUTTOCOMBI U 5K30COMBIL.

B KOHKpeTHBIX BapHaHTaX OCYIIECTBJIEHHs] 3THU IOCJENOBATENBHOCTH  MOKHO
SKCIPECCUPOBATh ¢ MOMOLIBIO camokomIuieMeHTapHoi Bepcuu JIHK BekTopa Ha ocHOBe AAV,
kotopas conepxurt 1) kK IHK nukoro tuna win onrumusuposanHyto k/IHK, kogupyromywo ARC
yenoseka, 1) k/IHK aukxoro Tuma wim onrumusuposannyro k/IHK, komupyromyro S100A1
yenoseka. Ilocnenosarensroctn k/JJHK ARC m s100A1 moryT ObITh pacroyioske€Hbl TaKUM
obopazom, uro ARC comepxur mnepeyro kJIHK, a S100A1 comepxutr Bropyro kJIHK B
HampaByieHuH oT 5' k 3', maum Haobopor. B apyrux BapMaHTax OCYLIECTBICHHS JTH
nocnenosatenbHocTy kJIHK MOXXHO skcrmpeccupoBaTh ¢ MOMOLIBIO JIBYX NMPOMOTOPOB BMECTO
npomoropa u IRES.

Okcmpeccuro  3THX  nocnenosarenbHocTe  kJIHK — mMoxker  QyHKUMOHAIBHO
KOHTPOJIMPOBaTh mpoMoTop cepaeuHoro tpomonuHa T (cTnT), pacnonokeHHbId Ha S5'-KOHIE
nepsoii k/IHK, w/unu BHyTpeHHHU# y4acTok cesasbiBanus pudocom (IRES), pacnonoxenHsli Ha
5'-xonne Bropoil k/IHK. IIpomorop cTnT orpaHnumuBaer 35KCHpPECCHIO ABYX TPAHCIEHOB
KapAUOMHUOLUTaMu, Koraa AAV BBOAAT uepe3 KPOBOTOK B CepALe U APYrHe TKaHU UJIH MyTeM
npsiMoi MHbeKLMU. Bo3Hukaromas B pesynprare skcnpeccuss ARC npenoTspaiuaer anonros npu
SKCTIPECCUH B KapAMOMHUOLIUTAX M IIOMOTaeT HOPMAalM30BaTh MEMOpPaHHBIH IOTEHIHA
MHUTOXOHIPHH, yMeHbIIasi oOpa3oBaHME CBOOOOHBIX PAOUKAJIOB M yiaydmas (yHKIHUIO
mutoxoHApui. Jkcmpeccust S100A1 mnpuBOAUT K YIAYULIEHUIO TEPEKAaYKHd KaJbLHUs B
capkornasmaTudeckuii  petuxynym (CP) kapamomuouuToB ¢ momompbio Ca’"-ATdasnoro
Hacoca capko/sHporasmatinueckoro perukyiaymMa (SERCA) (manpumep, Hacoca SERCA,
modopma 2a, unmn SERCA2a) u ymenbineHuro yreuku kanpuus u3 CP depes kanan penenropa
puaHonuHa. KoMOMHAIINS MO3BOJSIET HOPMAIH30BaTh 0OPabOTKY KaJibLUsl KAPAHUOMHOLIMTAMH U
YJIYUYLIUTh CUCTOJMYECKYIO M JHACTOINYECKYIO (PYHKLINU CepaLa.

KombOunupoBanabie 3(pdexkTsl OTCYTCTBHS amnmonTOTHUECKUX 3(P(EKTOB, yIyULIeHUS
MHUTOXOHIAPHAJIBHOH  (QyHKUMH W yiay4meHus  oOpaboOTKM  KajbLusl — 3aMEJISTIOT
NPOTPECCUPOBAHNE CEPACYHOH HENOCTATOYHOCTH U YIYUYIIAT CEePACYHYI (PYHKLHIO.
PackpeiThie BekTOpsl Ha ocHOBe TAAV wMmoryT ObiTh 3(pdexruBHBI TpH BCex Qopmax
KapJUOMHUOIIATUH U CEPAEYHOH HENOCTATOUHOCTH Y ueloBeKa. TakuMm o0pa3oM, pacKpbIThbie

BEKTOpPbl Ha OCHOBe TAAV MOXHO [OCTaBJIATb WHAUBUAYYMY, HAlpUMEpP, YEJIOBEKY,



cTpajaroiieMy OT 3a0ONeBaHMs, HAPyIIEHHs WJIM COCTOSHHS, BKIIIOYAMOIETO IUIOXYIO
cepedHyI0 (yHKIHIO, HAPUMep, KapAMOMHONATHIO U CEPACUHYIO HEOCTATOYHOCTh YEJIOBEKA.

Taxum 00pa3oM, B HEKOTOPBIX aCMEKTaX HACTOSIIErO PACKPBITHUS MPEAIaraloTCsi BEKTOPHI
Ha OCHOBE pEKOMOMHAHTHOIO aJleHOACCOLMUPOBAaHHOTO Bupyca (rAAV) st [OCTaBKH
TPAHCTE€HOB B CepAlle UHAMBUAYYMa. B HEKOTOpBIX BapuaHTaxX OCYILECTBJIECHUS TaKHE BEKTOPHI
Ha ocHOBe TAAV comepikar, O MeHbIIEH Mepe, ABa TPAHCTEHA, OAMH, KOAWPYIOLIMH Oenku
cemeiicrBa S100, U OnMH, KOTUPYIOIIUI UHIHOUTOP anonTo3a. Takue BEKTOpbl Ha OCHOBE TAAV
MOTYT COIEpXaTh, TMOCJIEAOBaTeNbHO OT S5' Kk 3, mepByw MOCIENOBATEIbHOCTh
UHBEpTUPOBaHHOTO KOHIleBoro moBTropa (ITR) anmeHoaccoumupoBaHHOro BHpyca (AAV),
NPOMOTOp, (PYHKIIMOHAJIBHO CBSI3aHHBIA C TPAHCT'€HAMH, U BTOPYIO TOCJIEAOBATENbHOCTD
UHBEPTHPOBaHHOTO KOHLEBOro nosTopa (ITR) AAV. B HEKOTOpBIX BapHaHTaX OCYINECTBIICHHS
IBa TpaHcreHa (pyHKLIMOHAJIBHO CBSI3aHBI C OTHUM U TEM K€ MPOMOTOPOM. B npyrux BapuaHTax
OCYIIECTBIIEHUsT KaXKIbIi TpPaHCreH (PYHKIMOHATBHO CBS3aH C OTAEIbHBIM MPOMOTOpOoM. B
HEKOTOPBIX BapUAHTAX OCYLIECTBICHUS BEKTOP HA OCHOBE TAAYV Takke CONEPKUT, IO MEHbIIEH
Mepe, OOMH CHTHAJl TMOJUANCHIINPOBAHHUS (HAMPUMEpP, B TOJOXKEHHWH 3' NBYX TPAHCTEHOB,
SKCIPECCUPYEMBIX C OJTHOTO MPOMOTOPA, UK B MOJIOXKEHUU 3' OHOTO WM OOOUX TPAHCTEHOB,
SKCIPECCUPYEMBbIX C pa3HbIX INPOMOTOPOB). B acmekrax packpbeITHs, TakuM o0pasom,
NPEAJIaraloTCsl  BEKTOPbl HA  OCHOBE  HYKJEMHOBOH  KHCJIOTBI  PEKOMOMHAHTHOTO
aICHOACCOLMUPOBAHHOTO BUpyca (TAAV) myist OCTaBKU BYX WM Oo0Jiee TPAHCTEHOB B CEpLe
UHIUBUAYYMa, T7I€ YKa3aHHbIE BEKTOpPbI coiep:kar, oT 5' k 3', mepBylO MOCIEA0BAaTENbHOCTD
uHBepTHpOBaHHOrO KoHLEeBoro nosropa (ITR) amenoacconmmpoBannoro Bupyca (AAV), nsa
win Ooynee TpaHCreHa W NPOMOTOP, (YHKLMOHAJIBHO CBSI3AHHBIM C JBYMs WIH OoJjiee
TPaHCT€HAMH, CUTHAJ MOJIHAICHITHPOBAHUS u BTOPYIO NOCJIeIOBATENILHOCTD
UHBEPTHPOBaHHOTO KOHLeBOro nmostopa (ITR) AAV, rae nea unu Gosee TpaHCTEHOB KOIUPYIOT
6enok cemeiicta S100 1 MHTHOUTOP AMONTO3a, COOTBETCTBEHHO.

TpaHcreHsl MO HACTOSIIIEMY PACKPBITUIO MOTYT KOAHMPOBaTh Oenok cemeiictBa S100
w/wm uHrubuTop amonto3a. Hampumep, Genok cemetictea S100 MOKeT BKJIFOYATH CEepAECUHBIH
kanpuui-ces3piBatomii 6emok S100 Al (cS100A1), unm ero BapmanT. B npyrom mpumepe
UHTUOUTOp aronTo3a MOXKET BKJIOYATh CEPACHYHBIA PEmpeccop aronro3a ¢ JOMEHOM
pexpytupoBanus kacnasbl (CARC) wmu ero BapuaHT.

B HekoTOphIX BapuaHTaX OCYINECTBJIEHUS OIMH WM HECKOJbKO TPAHCTE€HOB IIO
HACTOSAILEMY  DPACKPBITUIO  SIBJISIIOTCS ~ NPUPOAHBIMH  TIOCJIEAOBATENBHOCTSIMH WU
NOCJIEZIOBATENIbHOCTSIMU IMKOTO THUMA. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS OIUH WU
HECKOJIbKO TpaHcreHoB (Hampumep, TpaHcreH CARC) onTumusupoBaHbl NO KOJAOHAM s

SKCIIPECCHUHU Y JIFOEH.



B pasnuuHBIX BapuaHTax OCYINECTBIEHUS B HACTOSIIEM JOKYMEHTE IMpensararTcs
BEKTOPBI Ha OCHOBe TAAV, conepikaiiye MmpoOMOTOpP, CUTHAJ NMOJHAJSHUINPOBaHUs (TIOIHA) U
NOJMHYKJIEOTH], COAEepXKaI[Uuii 71Ba WM Oojee TPAaHCTeHOB. B HEKOTOpBIX BapuUaHTax
OCYILECTBIIEHUsI NEPBbIM TpaHCreH koaupyeT Oenok cemeiictea S100 (Hanpumep, cS100A1 unu
ero BapuaHT), a BTopoii TpancreH koaupyeT CARC. B KOHKpEeTHBIX BapHaHTaxX OCYIIECTBIICHHS
TpaHcreHsl Oenka cemeiictBa S100 u cARC nmonyuens! ot mopaeit (Hanpumep, homo sapiens). B
KOHKPETHBIX BapHaHTaX OCYIIeCTBIEHHUs TpaHcreHbl Oenka cemerictBa S100 u cARC mosydeHsI
OT TICOBBIX (Hanpumep, canis lupus familiaris).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJCHUS MEPBBIA TpaHCTeH (KOXMPYOLMHA Oesok
cemeiictea S100) TOMMHYKJIEOTHIA CONEPIKUT  HYKJICOTHIHYK)  MOCJIEIOBATEIBHOCTD,
npenctasieHHyto B Bune SEQ ID NO: 5. AnprepHaTUBHO, NEpBBIN TPaHCTE€H MOXKET COAEpKaTh
HYKJICOTHJIHYIO TIOCIIEAOBATENbHOCTD, npeacTasieHHyto B suae SEQ ID NO: 8. B Hekoropsix
BapMAaHTaX OCYIIECTBJEHMs, IEpBbIi TpaHCI€H MOXET COIep)KaTb  HYKIJIEOTHUIHYIO
NOCJIeI0BATENIbHOCTD, NpeacTasieHHyo B Buae SEQ ID NO: 25. B HekoTOpbIX BapuaHTax
OCYIIECTBJIEHUs] MEPBBI TPAHCT€H MOXKET COAEpPKaThb HYKJIEOTHUAHYIO IOCJEeNIOBATENbHOCTD,
npencrasieHnyo B Buae SEQ ID NO: 26.

Takum o0Opa3oMm, B HACTOALIEM JOKYMEHTE IIPEAJIAaralOTCsl BEKTOPbl HAa OCHOBE
HYKJICUHOBOW KHCJIOTBI TAAV 1 poctaBku JOBYX WM Oojiee TPAHCTEHOB B CepAle
WHIUBUIyYMa, 7€ YKa3aHHbIE BEKTOPBI COAEPKAT, MOCIENOBaTeNbHO OT 5' o 3', mepsylo
IIOCJIEZIOBATENIbHOCTh MHBEPTHUPOBaHHOTO KoHIeBoro nostopa (ITR) anenoaccounnpoBaHHOrO
Bupyca (AAV), nBa miu Gojiee TPAHCI'€HOB U MTPOMOTOP, (PYHKIIMOHAIBHO CBSI3AHHBIA C JBYMS
win  Oojee  TpaHCreHaMH, CHTHAJI — TOJHAJEHUIMPOBaHMSA  (MOMMA) W BTOPYIO
MOCJIeI0OBATEIbHOCTh MHBEPTUPOBaHHOTO KoHIeBoro nmostopa (ITR) AAV, rue nsa unu Oosee
TPaHCTEHOB KOMUPYIOT Oenok cemeiictBa S100 U MHrHMOUTOP aronTo3a, COOTBETCTBEHHO, U TTIE
TpaHCreH, Komupyrommii Oenok cemeiictBa S100, comepsKUT MOCHIEAOBATEIBHOCTh, KOTOpAs
SIBJISIETCSI, TI0 MEHbLIel mMepe, Ha 95%, nmo meHbiuel Mepe, Ha 98% wnH, 1o MeHbIIel Mepe, Ha
99,5% mneHTHYHOM 000N U3 HYyKJIEOTHIHBIX nocnenoBarenbHocTeit SEQ ID NO: 25 u 26.

B HekoTOpBIX BapuaHTax OCYLIECTBJICHUS TPAHCTEH, KOAMPYIOLINHA OENoK cemeicTBa
S100, pacronokeH S5' OTHOCHUTENBHO TPAHCTEHa, KOAWPYIOLIEro WHruOWTOp amonrto3a. B
HEKOTOPBIX BAapUAHTaX OCYLIECTBICHUS TPAHCICH, KOIUPYIOIIMHA WHTUOWTOpP amomnTosa,
pacroyiokeH 5' OTHOCHTENIFHO TPAHCTeHA, KOAUpYromiero oenok cemerictea S100.

B HekoTOpBIX BapmaHTaxX OCYLIECTBJICHHUS BEKTOp Ha OCHOBe TAAV koxupyer Oenok,
conep Kallui aMUHOKHUCIIOTHYIO MOCHEA0BATENbHOCTD, 110 MEHbIIEeH Mepe, Ha 90%, mo MeHbIIei
Mepe, Ha 95% wnm, no wMeHbuielr Mepe, Ha 99,5%, HAEGHTUYHYIO AaMHUHOKHCJIOTHBIM

nocaenoBatenbHOCTAM 3 SEQ ID NO: 13 unu 14. B HEeKOTOpBIX BapuaHTax OCYILECTBIEHMS,



BEKTOp Ha  ocHoBe TAAV  kommpyer Oenok, comepKaluii ~ aMHHOKHCJIOTHBIE
nocaenosatenbHoCcTH U3 SEQ ID NO: 13 unu 14. B HeKkOTOpBIX BapuaHTax OCYLIECTBICHMUS
BEKTOp Ha  ocHoBe TAAV  komupyer Oejok,  comepiKalluii  aMUHOKHCJIOTHYIO
MOCJIEIOBATEIbHOCTh, MO MeHbIlel Mepe, Ha 90%, mo MeHblued Mmepe, Ha 95%, wnm, o
MeHbIel mepe, Ha 99,5% HIeHTUYHYI0 aMHHOKHCIOTHBIM MocienoBarenbHocTsM u3 SEQ ID
NO: 24 unu 29. B HeKOTOpBIX BapHaHTaX OCYILECTBJIEHUs] BEKTOpP Ha OCHOBe TAAV komupyer
Oenok, comepkaluii aMUHOKHCIIOTHBIE nocienoBarenbHocT u3 SEQ ID NO: 24 wnu 29.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJCHUS MEPBBIA TpPaHCTeH (KOIMPYIOLIMHA OesoK
cemerictea S100) moxeT conmep:kaTh HYKJICOTHIHYIO IOCIEAOBATEIbHOCTb, KOTOpas, IO
MeHblneld Mepe, Ha 90%, mo meHbled Mepe, Ha 95% wunm, Mo MeHbinedr mepe, Ha 99,5%
UJIEHTHYHA JTIOO0W M3 HYKJIeOTHHHBIX nocienosatenbHocTed n3 SEQ ID NO: 19-21. Ilepssbiit
TPAHCT€H MOXKET COIEep’KaTh HYKJIEOTHUAHYIO IMOCIeNoBaTeIbHOCTh U3 000l n3 SEQ ID NO:
19-21. B KOHKpETHBIX BapuUaHTaX OCYILIECTBJECHUS MEpPBbI TPAHCIEH MOXET COIEp>KaTb
HYKJIEOTHIHY1O nocnenoBaTenbHocTh U3 SEQ ID NO: 21.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHUS MEPBBIA TpPaHCTeH (KOXMPYIOLMHA OeJok
cemeiictea S100) Moxer comep:kaTb HYKJICOTHAHYIO MOCIENOBATEbHOCTb, KOTOpAsi, IO
MeHblel Mmepe, Ha 90%, mo meHblel Mepe, Ha 95% wunu, mo MeHbiiein mepe, Ha 99,5%
UJIEHTHYHA HYKJICOTUAHOH mnocnenoBarenbHocTH m3 jroboit m3 SEQ ID NO: 25 u 26. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJIECHUS IEPBBbI TPAHCI€H, KOAMPYIOLIUI OeNoK cemelcTBa
S100, comepxwut OOy M3 HYKJICOTHIHBIX IMOCIIEAOBATEIbHOCTEH, MPEICTaBICHHBIX B BHIE
SEQ ID NO: 25 u 26.

B HeKOTOpbIX BapuaHTaX OCYINECTBJEHUS MEpPBbI TPAHCTeH, KOAMPYIOIIUI Oeok
cemerictea S100, comep>KUT TMOCJIENOBATEIbHOCTh, HWMEIOIIYI0 CHUXEHHOE COIepIKaHue
ryaHosuda (G) wu uwrosuna (C) (G/C), orHOcuTeNnbHO JHOOOW U3  HYKJIEOTHIHBIX
nocienoparesibHocTed u3 SEQ ID NO: 5
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ocymectsienus conepxkanne G/C cHmwkeno Ha 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%,

8 umum 19-20. B HEKOTOpBIX BapuaHTax

11%, 12%, 13%, 14% wunu 15% oTHOCHUTENBHO JIFO00M M3 HYKJIEOTHIHBIX MOCIEA0BATEIbHOCTEH
u3 SEQ ID NO: 5, 8 wm 19-20. B HekoTOphIX BapHaHTax ocyliecTBieHus conepsxkanue G/C
CHIDKEeHO mpubimsutesbHO Ha 1-15%, 1-10%, 1-5%, 2-10%, 3-15%, 3-10%, 5-15%, 5-10%, 5-
13%, 7-15% wunmu 7-10% OTHOCUTENBHO JIOOON W3 HYKJIEOTHIHBIX IMOCIEIOBATEIBHOCTEN U3
SEQ ID NO: 5, 8 unu 19-20.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS WHIHOUTOPOM aroNTO3a SIBJISIETCS] CePIeYHbIN
pemnpeccop amonrto3a ¢ JIoMeHoM pekpytupoBanmst kacmasbl (ARC) wumu ero Bapuant. B
HEKOTOPBIX BapHUAHTaX OCYLIECTBJICHHS BTOPOW TPAHCTeH, KOAUPYIOLIUI HHTUOUTOP aromnTo3a,

COZIEP’KUT TOCJIEIOBATENBbHOCTD, KOTOPasi, MO MeHbIuel mepe, Ha 90%, mo MeHbllel Mepe, Ha
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95% wm, o MeHbIIel Mepe, Ha 99,5% upeHTHyYHA 000N HYKJIEOTHIHON MOCIeN0BATEIbHOCTH
u3 SEQ ID NO: 3, 6, 7 unu 15-18. B HeKOTOpBIX BapuaHTax OCYLIECTBJIEHHUS TPAHCTEH,
KOZIMPYIOIINHA MHIUOUTOP aronTo3a, COAEPIKUT JTIOOYI0 HYKJICOTUAHYIO MOCIE0BATEIbHOCTD 13
SEQ ID NO: 3, 6, 7 unu 15-18.

B HeKOTOpBIX BapuUaHTaX OCYILIECTBIECHHUs CUTHAJ MOJHMA COAEPKUT HYKJICOTHUAHYIO
MOCJIeIOBATEIbHOCTD, KOTOpas, Mo MeHbluel mepe, Ha 90%, 92,5%, 95%, 98% wmu 99%
WIAEHTUYHA HyKJIeoTuaHoU mocienoBarenbHocTd U3 SEQ ID NO: 28. B HEeKOTOpBhIX BapuUaHTax
OCYIIECTBJICHHUS] CUTHAJ TIOJTUA COAEPKUT HYKIEOTHAHYI0 nocnenaosatenbHocTh u3 SEQ ID NO:
28.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJIECHUS BHYTPEHHHH YYaCTOK CBS3BIBAHHS PUOOCOMBI
(IRES) npucyTtcTByeT Mexxay ABYyMs WU Oosiee TpaHCTeHaMH (HampuMep, MEXIy TPAHCTEHOM
S100A1 wu Ttpancrerom cARC). B HEKOTOpPBIX BapHaHTaX OCYIIECTBIEHHS TPAHCTEH,
xkonupyromumii 6enok cemeiictea S100, HaxonWTCs 5' OTHOCUTENBHO TPAHCTEHA, KOAMPYIOIIETO
UHrHOUTOp amonTo3a. B Apyrux BapuaHTax OCYIIECTBJICHHS TPAHCTEH, KOIUPYIOIIHUH
UHTHOUTOP aronTo3a, HaXOAUTCA 5' OTHOCUTENPHO TPAHCTE€HA, KOAMPYIOLIETro OEJIOK ceMencTBa
S100.

B HekoTOpBRIX BapuaHTax OCYyIIECTBJIEHUs mnpomoTop rAAV mpencraBiser coOOH
MIPOMOTOpP, OTPAHUYEHHBIM CEPACYHOM TKaHbIO. B HEKOTOPBIX BapuaHTax OCYLIECTBJICHUS
MPOMOTOP TMPEACTaBIsieT cOOON MPOMOTOP, OTPAaHUYEHHBIN CepeYHON TKaHBIO, BBIOPAHHBIN M3
cepaeunoro TpononuHa C, cepneuHoro TpomoHuHa I u cepmeunoro tpomonwHa T (cTnT). B
HEKOTOPbIX  BapHaHTaX OCYLIECTBJIECHHS MNPOMOTOpP MpPEACTaBIsieT COOOH  MPOMOTOD,
OTPaHUYEHHBIH CEPAEYHON TKAHBIO, MOJYyUYEHHBIH 13 I'eHa, BBIOPAHHOTO M3 TPYMIIbI, COCTOSILIEH
W3 T€Ha TSDKEJIOW LeNd O-MHO3MHA, T'eHa TSDKEJIOW Menu O-MHO3MHA, IeHa JIETKOW mernu 2v
MHO3MHA, TeHa Jierkol uemu 2a muo3mHa, reHa CARP, rena cepaedHoro o-akTwHa, reHa
cepaeyHoro m2-myckapuHoBoro peuenropa auerunxojuHa, ANF, rena cepneunoii Ca-ATda3er
CapKOIJIa3MaTHYECKOr0  PETUKyJyMa W TeHa CKEJeTHOrO0 0-aKTHHA, WU  SIBJSIETCS
HCKYCCTBEHHBIM CEpJEYHbIM IPOMOTOPOM, MonyueHHbIM u3 reHa MLC-2v. B HekoTopbIxX
BAPUAHTaX OCYILIECTBJICHUs NPOMOTOpOM siBisieTcst ¢ InT.

B HexkoTOpbIX BapuaHTax OCYLIECTBJIEHUS BEKTOp Ha oOcHoBe TAAV sBisercs
OJTHOLIETIOYEeYHBbIM. B HEKOTOpPBIX BapHaHTaxX OCYLIECTBJIEHUs BEKTOpP HAa OCHOBe TAAV sBisieTcs
CaMOKOMIIJIEMEHTAPHBIM.

B HekoTOpBIX BapuaHTax OCYLIECTBJIEHHUS BEKTOp Ha OcHOBe TAAV coxpepxkur
HYKJIEOTHJIHYIO TOCJIEIOBATEIbHOCTD, KOTOpas, M0 MeHbliuell Mepe, Ha 90%, no MeHblIel Mepe,
Ha 95% wm, no w™eHbmed Mepe, Ha 99,5% wuneHTnuHa JHOOOW U3 HYKJICOTHUIHBIX

nocaenosatenbHocTel 13 SEQ ID NO: 22 u 23. B HEKOTOpBIX BapuaHTax OCYILECTBICHMS



BEKTOpP Ha OCHOBE TAAV conmepkuT HyKJI€OTHAHYIO nocienosarenbHocTe SEQ ID NO: 22. B
HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHs BEKTOP Ha OCHOBE TAAV COAEpKUT HYKIEOTHAHYIO
nocienoareabHOCTh SEQ ID NO: 23.

Jlanee B HaCTOSIIEM TOKYMEHTE MPEJIAraloTCsl BEKTOPhI Ha OCHOBE TAAV, conepikainue
OJIMH WJIM HECKOJIbKO TpaHcreHoB (Hampumep, TpaHcreH S100A1 u tpancren cARC), koTopble
o0NaaroT yJIy4LIeHHON W YCHIEHHOH 3 (eKTHBHOCTBIO YIIAKOBKHU. B HEKOTOpBIX BapuaHTax
OCYILIECTBJIEHHUsI TPAaHCTeHbl crieruuunbl aust homo sapiens vnu canis lupus familiaris. B
HEKOTOPBIX BapHAHTAX OCYLIECTBJICHHS 3TU BEKTOPBI HA OCHOBE TAAV 00JafatoT yiIy4IeHHON
3¢ EKTUBHOCTHIO YIIAKOBKH 3a CYET UX Oojiee KOPOTKOH JIMHBI, HATIPUMED, 32 CYET YKOPOUCHHUS
JUTUHBI TTOCIIEIOBATEIBHOCTH MOIMA. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS STH BEKTOPHI HA
ocHoBe TAAV wuMEIT yiydlmeHHyr 3((EeKTHUBHOCTh YMAKOBKH 32 CUET MOHMKEHHOIO
cofiep KaHUsl TYaHWHA/IUTO3WHA, HANpUMep, MOHIKeHHoro coaep:kanusi G/C, B OXHOM WM
00OUX TpaHCT€HAX, OTHOCHTEIBHO TPAHCT€HA JUKOTO THITA WIIM TPAHCTEHA, ONTUMHU3UPOBAHHOTO
IO KOJIOHAaM JJisl SKCIPECCHH B KOHKPETHOM OpraHM3Me-XO3siiHe. B HEeKOTOphIX BapuaHTax
OCYILECTBIIEHUsT BEKTOPBI Ha OCHOBE rAAV mMernT cHmkeHHoe conepkanue G/C B mepBom
TpaHcreHe (Hampumep, TpaHcreHe, komupyromeMm S100A1). Jlamee npemiararoTcsi 4acTHIIBI
rAAYV, xoTopbie ObUIH YIIAKOBAHBI ¢ JEOOBIM M3 3TUX BEKTOPOM Ha ocHOBe TAAV. [loBbimeHue
3¢ EKTUBHOCTH YIAKOBKH BEKTOPAa MOXKHO M3MEPSTh MyTEM OLIEHKH TUTPA IeéHOMa BEKTOpa U3
HOJTy YEHHOM KOMITO3UIMHU 4acTUl TAAV, yIIaKOBaHHBIX C ’TUM BEKTOPOM, WIIH JIFOOBIM APYTUM
crocoOOM, U3BECTHBIM B JAHHOM 0OJIACTH.

B HEKOTOpBIX BapHaHTAaX OCYLIECTBJIEHUsS MOBBIMICHHAsT 3()(EeKTUBHOCTh YIAKOBKH
PACKPBITBIX BEKTOPOB MPUBOIUT K KOMIIO3HMLIUSAM, COAEPKAIIUM IOBBIIIEHHbIE TUTPHI YaCTHUI]
rAAV, OTHOCHTEIBHO BEKTOPOB H3BECTHOTO YPOBHS TEXHHUKH, HANpPUMED, MOBBIIIECHHBIE
NpuONU3UTENIBHO OT ABYX 1O MNPHONM3UTENIBHO TMATH pa3. B  HEKOTOpPhIX BapUaHTaX
OCYIECTBJIEHHsI TMOBBIIICHHAs 3()()EKTUBHOCTb YNAKOBKH PACKPBITBIX BEKTOPOB MPUBOIUT K
TMONyYEeHUI0 KOMIO3ULMIA, comepsKamux TUTPbl yacTull rAAV ot 2x10Y% mo 5x10 kommii
BEKTOPHOT'O TeHOMa/MIT (BI/MII).

Jlanee B HACTOSLIEM NOKYMEHTE IMPEIUIaratoTcs 4acTulpl TAAV, conepikamue BEeKTOPbI
Ha OCHOBE rAAV, ommChIBa€Mble B HACTOSIIEM JOKYMEHTE, MHKAICYJHPOBAHHBIE B KaIlCHJIbI
AAV. B HeKOTOpbIX BapHaHTaX OCYLIECTBIEHHs Kancun AAV comepkuT OeNok Karcuna,
nojiyueHHblid 3 ceporurioB AAV1, AAV2, AAV3, AAV6, AAVS, AAVrh.74, AAVrh.10,
AAV2/6 umu AAV9. B HEKOTOPBIX BapHaHTax OCylLIecTBIeHUs Karcua AAV conmepkut Oernok
Kancunga, nony4deHHbl u3 ceporuna AAVrh.10. B HekoTOpbIX BapuaHTax OCYIIECTBIICHHS
kancun AAV comepxur OeNok Karcuaa, nojydeHHsli u3 ceporuna AAVrh.74.

Jpyrue acrnexkTbl HAaCTOSIIUEr0 PACKPBITHS BKJIOYAOT KOMIIO3HULIMM, COHAEp Kallue



9

gactulibl TAAYV, onuckiBaeMble B HACTOsALIEM NOKyMeHTe. Takue KOMIO3ULIUN MOKHO BBOJUTH
UHIUBUAYYMY JJs1 TEHOTEpaluu CepAedHOro 3adoneBaHMs. TakuMm o0pa3oM, HEKOTOpbIE
aCTIeKTbl PACKPBITHUS PACCMATPUBAIOT CIIOCOO JIEUEHHMs WHAMBHAYYMA, CTPAJAIOLIEr0 OT
3a0oneBaHusl  cepAala, MPEeNyCMaTPUBAIOIIMN  BBEJEHHE  WHAUBUAYYMY  KOMIIO3ULUH,
coneprkameil yactuipl rAAV, nunu vyactuny rAAV, kak ONUCAaHO B HACTOsILIEM JOKyMeHTe. B
HEKOTOPbIX BapUaHTaX OCYINECTBICHUS 3a00NeBaHHe CEpALlda BbI3bIBAET CEPHAEUHYIO
HEJIOCTATOYHOCTh Y WHAMBHUAYYMa. B HEKOTOpBIX BapUaHTaX OCYLIECTBJICHUS, 3a00JeBaHUE
cepala MpPencTaByisieT CcoOOW KapAUOMHOMATHIO. B 1pyrux BapuaHTax OCYIIECTBIICHHS
3a0oneBaHMe cepala MPEACTABIsieT COOOH TrUnepTpoPUUEcKyr0 KapAHOMHONATHIO WM
IUJIATALMOHHY IO KapIUOMHUOIIATHIO. B Ipyrux BapHaHTax OCYIUIECTBJICHUs 3a00JeBaHUE CepaLa
npeacTaBisieT coOoi OCTPYIO UIIEeMHI0. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIIEHHUs 3a00JeBaHUE
cepaLa NpeacTaBisieT COOOH KapJUOMHUOIIATHIO HIIH OCTPYIO ULIEMHUIO.

B HexkoTOpBIX BapHaHTax OCYILIECTBJIEHUs B HACTOSAILIEM JOKYMEHTE MNpEeNsararTcs
Croco0BI, PEyCMATPHUBAIOIINE BBEIEHHE B KJIETKY (TAaKyl0 Kak KJIE€TKa MHIUBUAYyYMA e€x Vivo
WU i1 Vivo) KOMIO3MLIUH, copepskamiei yacTuubl rAAV ninn yactuny rAAV, Kak OMHCaHO B
HACTOsIIEM AOKYMEeHTe. B HEKOTOpBIX BapHaHTax OCYILUECTBJEHHUS B HACTOSALIEM IOKYMEHTE
NPeJIararoTCsl CrocoObl, MPeayCMaTPUBAIOINNE BBENCHUE i1 VIfFo W eX Vivo KOMIIO3UIINH,
conepokaieit yactubl TAAV win yactuiy rAAV, Kak ONMUCAHO B HACTOSIIEM JIOKY MEHTE.

Takum oOpa3oM, B HACTOSIIEM JAOKYMEHTE IMPEIJIAaraloTCs CHOCOOBl  JIeUEHHs
3a0o0neBaHNU, COCTOSTHUI WJIM HapylLIeHUH ceplua, TaKUX Kak KapauoMmuornaTtus. B HekoTopsIx
acrieKTax, B HACTOSIIIEM JOKYMEHTE IMpeiararoTcs CHocoObl JIeUeHHs WHAMBUAYYMA,
CTPaJaoLIero OT CepAeYHOro 3aboyieBaHUs, MpPEeNyCMaTPHBAOLINE BBEICHHE HWHAUBUAYYMY
KOMIIO3UIMH, coneprkaiieit yacTuipl TAAV mnu yactuny rAAV, Kak OMUCAaHO B HACTOSIIEM
nokymeHTe. Takke paccMaTpUBAOTCS CHOCOOBI BBeneHus in vitro u ex vivo. Taxke
paccMaTpHUBaeTCs MPUMEHEHHe JTF000H KOMIIO3UINH, cofeprkaliei yacTuibl rAAV WK 4acTULly
rAAYV, Kak OMMCcaHO B HACTOSIIIEM IOKyMEHTE, B KaueCTBe JIEKapCTBEHHOT'O CPECTBA.

Komnosuiuu no HacToseMy pacKpbITHIO MO>KHO BBOJAWUTb MHIAMBUAYYMY Pa3JIMYHBIMHU
NyTsIMU. B HEKOTOpPBIX BapuaHTaX OCYILIECTBIEHUS KOMIIO3ULUIO BBOISAT MyTE€M HHBEKLUU B
cepALe UHAUBUAYYMA WM BHYTPUCOCYUCTON UHBEKIIMY B KOPOHAPHBIE COCYAbl HHAUBUAYYMA.
B HexOTOpBIX BapuaHTax OCYLIECTBJECHHUS BBEAECHHE KOMIIO3ULIMM IMPUBOAMUT K 3KCIPECCUU
TPAHCT€HOB (HANpHUMep, ABYX HIJIM OOJiee TPAHCTEHOB) B Ccepllle MHAMBHAyYMa. B pasmudnbIX
BAPUAHTaX OCYLIECTBJIEHUS CTaJUsl BBEICHHUsI KOMIIO3ULIMY MIPUBOAUT K YJIYyULIEHUIO CEPACYHOU
($yHKUMM y MHAWBHUAYYMA, HANPUMEP, K YIYUIICHUIO CEepAeYHON (YHKUMU y WHAWBHUAYYMA B
TedyeHue Oosee yemM 10 mecsiiieB. B HEKOTOPBIX BapHaHTax OCYINECTBJICHHUS! BBEIEHUE MPUBOIUT

K VJIyYLIEHUIO CepAeyHON (yHKUUHU B TeueHHe Oosee yeM 12 mecsies, Oonee uem 14 mecsues,
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Oostee ueM 16 mecsies, Oosiee uem 17 mecsies, Oojiee yem 20 mecsies, Oojiee uem 22 MeCsLEB
win Oonee 4yeM 24 mecsieB. B HEKOTOpPBIX BapHaHTaX OCYLIECTBIEHUsS CTaausl BBEIEHHS
NPUBOIUT K YIJIYYLIEHUIO CepAeYHON (PYHKLUMU y HMHAUBUAyyMaill B TeueHue Oonee dyem 10
MeCSILIEB.

B HexoTOphpIX BapuaHTaxX OCYLIECTBJIEHHS WHAMBHIAYYM MpPEACTaBiIseT COOOH
MIIeKONUTaroliee. B HEKOTOpbIX BapHaHTaxX OCYLIECTBIEHHUS MIIEKOIUTAIOLIEE SIBJIAETCS
YeJIOBEKOM. B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHHs MJICKOMUTAIOIIEE MPEICTaBIsIeT COOOH
JIOMalllHee >KMBOTHOE. B HEKOTOphIX BapHaHTaX OCYIIECTBJICHUS JOMAIIHEe JKHBOTHOE
npeACcTaBIsieT CO00H coOaKy MITH KOIIKY .

Kpatkoe onucanue yeprexei

Crenyromue YepTekd COCTABISIOT YacTh HACTOSINETO OINUCAHHMS W BKJIFOYEHBI IS
JOTOJTHUTENBHON JIEMOHCTPALMN HEKOTOPBIX ACIEKTOB HACTOSINEro pPacKphITHS. PackpeiThe
MOYKHO JIy4YIll€ MOHATh, OOPATUBLINCH K CIIEAYIOLIEMY OMHUCAHHIO, B3ITOMY B COBOKYITHOCTH C
NPUIAraéMbIMH YEePTEKaMH, Ha KOTOPbIX OJMHAKOBbIE HOMepa NO3MIHUNA O0003HAYAOT
OJIMHAKOBBIE HJIEMEHTBHI:

Ha ¢wur. 1 npencraBnena cxema KOHCTPYKIMH AAYV COMIACHO PAaCKPBITHIO. 3a MEPBBIM
WHBEPTHPOBaHHbIM TepMHUHAIBHBIM moBTOpoM (ITR) AAV crnemgyer mpomoTop cepaedHoro
tpononuHa T (cTnT), 3aTrem nocnenoBarenbHOCTD, Kogupyromas S100 kanbLuii-CBA3bIBAIOIINN
6enok Al (cS100A1), 3a KOTOPBIM CilelyeT BHyTPEHHUI caliT cBsi3piBaHus pudbocomsl (IRES), 3a
KOTOPBIM CJIEyeT TIOCJIENOBATENbHOCTb, KOAUPYIOIAs pPernpeccop aronTo3a ¢ JOMEHOM
PEKPYTHUPOBAHUS Kacrasbl (cARC) c NOCJIeAyOLIeH MIOCJIEIOBATEIBHOCTHIO
nojimaaeHuupoBanus (pA) nocnenosarenbHocTy U BTOphiM ITR AAV.

Ha ¢ur. 2 npencrasnena amactonuueckass MPT y cobaku (nmo knmuke KanBuH) ¢
JIEYEHHON MHOAUCTpOdUel B HaYajle HCCISTOBAHUS U Yepe3 HECKOJIBKO HEesb MOCie JOCTaBKU
reHOB. JlaHHbIE MOATBEPKAAIOT CTAOWIIBHOE WJIH CJIETKA YJIYYIIEHHOE PEMONIETUPOBAHUE CepaLa
C YMEPEHHBIM YMEHBIIEHUEM TUACTOIHMYECKOTO 00BEMA JIEBOTO JKEJTyIOUKA.

Ha ¢wur. 3 npencrasnena cucronudeckass MPT y cobaku (no kimumuke KanBuH) ¢
JeYeHHOH MuoANCTpodHel B HaYajle HCCISOBAHUS U Yepe3 HECKOJIBKO HEeNb MOCie JOCTaBKU
reHoB. JlaHHBIE TONTBEPXKNAIOT CTAOMIBHYIO MM CJIErKa YJYYIIEHHYI CHCTOJIHYECKYIO
(YHKLIMIO JIEBOTO JKENMyZOoYKa MOCHe JIEUeHHs, C JIETKUM CHIDKEHHEM CHCTOJIIMYECKOro o0beMa,
NPEANONAralIuM  YIIYULIeHHe COKPATHTENIbHOH CIIOCOOHOCTH M YBEIHMYEHHE CEPIEeYHOrO
BBIOPOCA JIEBOTO JKEITyI0YKA.

Ha ¢ur. 4 mnpencrasnensl (pakuus BpIOpoca, MUKOBas nedopMaunus U CEpASUHBIH
BeIOpoc Mbiel D2.mdx nmocne neyenuss AAVrh.10-S100A1/ARC. B Teuenue 24-HenenabHOTo

Nepuoa y MbIlIeH, KOTOPbIM BBOAMIIHN TepaneBTudeckuili AAV, nydine coxpaHsauch ppakuus
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BBIOpOCa, pa3BuTHE Ae(opMaluu U CepAedHbIH BBIOPOC MO CPABHEHUIO C MBIIIAMH, KOTOPBIM
UMHTHPOBAJH HHBEKLIHUIO.

Ha ¢ur. 5 npencrasnenst yposuu skcrpeccun SI00A1 u ARC y mbimeid, noiay4aBmmx
pexomOuHaHTHBIN BekTop AAVrh.10-S1I00A1/ARC, u KOHTpONBHBIX Mbled. AHamu3 Oenka
(Becrepn-6notTunr) noareepawi, uto ypoBau kak S100A1, tak u ARC Obuid MOBBILIEHBI B
JI€YEHBIX TKAHSIX [0 CPABHEHUIO C KOHTPOJIbHBIMU (MIMUTALIMOHHASI MHBEKLIVS).

Ha ¢ur. 6 mpencraBieHbl THUCTOJNOTMH KapAMOMHOLIMTOB KOHTPOJIbHBIX (ClieBa) U
neuyenbix (cmpaBa, «S100A1.ARCy») mbrmeii npu 10- u 20-xkpaTHOM yBenuueHuu. JlaHHBIE
TUCTOJIOTHH CepJiLia MOKA3bIBAIOT, YTO JICYEHbIC MBIIIN MPOSBISUIA MEHbINYIO natoioruro M1/,
BKJIFOYasi MEHbLIHNH (PUOPO3 MBIIIEYHOH TKAHU, 110 CPABHEHUIO C KOHTPOJIbHBIMU CEPIILIAMH.

Ha ¢ur. 7 nokasano, 4to nepsas (U3 aByx) cobak ¢ aedururom nuctpoduna (codaku ¢
GRMD) no knnuke Kansua nokaszana yaydieHue cepaedHon GyHkuun (n3mepsieMoit Gppakuneit
BbIOpoca) mocne JjedeHuss pexkoMOumHaHTHBIM ~ AAVrh.10-S1I00A1/ARC. VYV olenx
WHBELMPOBAHHBIX COOaKk HaOmojanu yiaydiieHue (pakiud BbIOpOCa M JAPYTHX CEPIAEUHBIX
MapaMeTpoOB MOCHe JIeYeHUs], 4TO ObUIo m3MepeHo ¢ momoinsio MPT cepana u moaTBepkIeHo
TaHHBIMHU 3XOKapauorpadum.

Ha ¢ur. 8 mpencrasneHsl manHble 0 TOM, 4To BTOpas cobaka ¢ GRMD mo ximuke
CebactTan mokasana yjyd4ineHue cepaedHoll ¢yHkuuu mnocie Jjedenuss AAVrh.10-
S100A1/ARC.

Ha ¢ur. 9A-9C nokaszano, uro nedenne AAV-SI00A1/ARC cHwxkano ypoBHH
ceiBoporouHor kpeatnHkuHasbl (KK) u mpemorBpamiano mbimeunyro atpoduro y cobak ¢
GRMD. H3mepeHuss MbllleqyHOW Macchl KOHEYHOCTeHW mnpoBonuiau npu nomouu MPT mo
wiomaau odeux yan (pur. 9A), MakcumanbHOM iomanu nonepedynoro ceuenus (CSA) (¢dur.
9B) u obbemy obenx yan (pur. 9C). Pe3yabTaThl MOKa3bIBAIOT, YTO MACCA CKEJIETHBIX MBbILII]
00 yBETUYUIIACh, INOO OCTAIACh HEU3MEHHOH MOCIIE KapAHOTEPATIHH.

Ha ¢ur. 10 nokaszano, uto ypoBHU LUpKyupyromen kpeatnakrnHasbl (KK) B ckeneTHbIX
MbImax uHAMBUAYYMoB ¢ GRMD cHmkamuce nocie nabekuuu AAVrh.10-S100A1/ARC, dro
yKa3bIBa€T Ha yMEHbIIEHNE NPOAOKAIOIIErocs MOBPEKISHNS MBbIIILI.

Ha ¢ur. 11 mnoka3aHO BbIpaBHHBaHHE TIOCJIEAOBATENBHOCTEH MEXOy KOIOH-
onTuMU3HpoBaHHOU mocienoBaTeibHOCTRIO KJJHK ARC cobakm u KOMOH-ONTHMH3UPOBAHHOM
nocnenoatebHOCTRIO KJJHK ARC uenoseka. IlocnenoBarenbHoctu coorBercTByroT SEQ ID
NO: 15, 16 u 6 cBepxy BHU3.

Ha ¢ur. 12 mnoka3zaHao BbIpaBHMBAHUE IIOCJIEOBATENIBHOCTEH MEXIy KOJOH-
ONTUMU3UPOBAHHOW UM  HaTuBHON  mnocienosarenpHocTssMu  K/IHK  ARC  uenosexa.

ITocnenosarenbHocTu cooTBeTcTBYIOT SEQ ID NO: 17, 18 1 6 cBEpXy BHUS.
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Ha ¢ur. 13 mnoka3aHO BbIpaBHHBaHHE TIOCJIEAOBATENIBHOCTEH MEXOY KOIOH-
ONTUMU3UPOBAHHOW M HaTuBHOW mnocienosatenbHocTsIMU  k/JIHK  SI00A1  uenoseka.
ITocnenoBarenpHOCcTU cOOTBETCTBYIOTT SEQ ID NO: 19, 5 u 8 cBepxy BHUS.

Ha ¢ur. 14 mnoka3aHO BbIpaBHHBaHHWE IIOCJIEAOBATENBHOCTEN MEXIY KOJOH-
ONTUMI3HPOBaHHON  mocnenoBarenbHOCThE0  KJAHK ~ S100A1  cobaku ¥ KOJOH-
onTuMU3NpoBaHHON mnocnenoBatenpHocThI0 KJIHK S100A1 uenosexa. IlocnemoBaTenbHOCTH
cootBeTcTBYIOT SEQ ID NO: 20, 8 u 21 cBepxy BHU3.

Ha ¢ur. 15 npencrasnens! Gppakuus ykopodeHus u ¢ppakius BoiOpoca y Mbimeii D2.mdx
(n=12) B Bo3pacte 10 mecsiues nocne neuenuss AAVrh.10-S100A1/ARC B Bo3pacte 1 mecsua.
Kak ¢pakuust ykopodeHusi, Tak u (ppaxiusi BBIOPOCa CYIECTBEHHO HE OTJIMYAIICH OT TAKOBBIX Y
mbled agukoro tuna D2 st menued, gedeHHsix AAVrh.10-S100A1/ARC, B TO Bpemst Kak y
HeJieueHbIX Mblmeit D2 mdx HaOmronany 3HaUUTeNNbHOE CHIDKEHHE (DY HKIIHH.

Ha ¢ur. 16 npencraBneHpl 00beMbl U AUAMETPBI JIEBOTO JKeayAodka Mbimeli D2.mdx
(n=12) B Bo3pacte 10 mecsues nocne nedennuss AAVrh.10-S100A1/ARC B Bo3pacte 1 mecsna.
VYBenuuenne obbemMa U 1uamMeTpa, Kak BO BPeMsl JUACTOJIbI, TAK U BO BPEMsI CHCTOJIBI SIBJISIETCS
NoKasarejeM AWIATAlMOHHON Kapauomuonatud. Kak o0beM, Tak U JUaMeTp CYINEeCTBEHHO He
OTJIMYAJIMCh OT MbIIIei aukoro Tuna D2 mist mbiei, nedeHHbix AAVrh.10-S100A1/ARC, B TO
BpeMsl Kak y HesedeHbIXx Mblmed D2 .mdx HaOmomanu 3HA4YUTENIBHOE YBENIWYEHHE OOOMX
napaMeTpoB.

Ha ¢ur. 17 npencrasnen Bospact 50% BppKMBaeMocTH Mblmed D2.mdx.sk utrophin
(n=12 B rpynme B Hayajie UCCJIENOBAHUS), KOTOPbIE HA4YaId TPEHUPOBKU B BO3pacTe 6 Henelb,
HO He NOJy4alu JieueHus A0 Bo3pacTta 6 MecsAuesB. B KOHTpONBHOW rpynme, He MOJy4aBLIeH
JIeYeHUsI, MeIMaHa BbDKUBaeMocTH coctaBmiia 10 mecsiueB. B rpynne, nonydasmeit AAVrh.10-
ARC, menmmana BBDKMBaeMOCTH cocTaBmia 14 mecsues, B rpymnme, noiyvasmeir AAVrh.10-
S100A1, menuaHa BBDKMBaEMOCTH cocTaBmwia 16 Mecsues, a B rpymnne, nony4asmeid AAVrh.10-
S100A1/ARC, mennaHa BbKUBAEMOCTH cocTaBujia 20 MECSIIEB.

Ha ¢ur. 18 mpencraBneHsl nu3amMeHeHHus (pakiuu BbHIOPOCA C BO3PACTOM Y TOMYJISILHU
HeneueHblx cobak ¢ GRMD (n=10) u u3meHeHus: (pakium BBIOPOCA y OTAENBHBIX CODAK C
GRMD, nonyuaBmmx nedenne BekTtopoM AAVrh.10-S100A1/ARC B BoO3pacrte, yKa3aHHOM
crpenkamMu (Mexay 3 u 7 MecsnamMH BO3pacTta). Y BCEX HYeThIpeX JICUeHBIX colak (pakiuus
BBIOpOCA Yy HIINIACH [TOCIIE JIEYEHHsSI U TTOCIIE 3TOr0 OCTaBAJIACh CTAOMIBHOIL.

Ha ¢ur. 19 mpencrasieHbl THCTOJOTHYECKHE HaHHBIE JIEBOTO JKeIyIdouka (OKpacka
reMaTOKCHUJIMH-3031H) 30pPOBOro 1-JI€THET0 30J0TUCTOTO peTpuBepa (KpaliHss JieBas aHelb) u
cobakn ¢ GRMD (WnM3/Kansun), nonyuasiueii sedenne BekropoMm AAVrh.10-S100A1/ARC B

BO3pacTe 7 mecsues (KpaitHsis rpasasi maHesb). JleueHast cobaka ymepiia B Bo3pacte 34 MecsleB
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OT aCMUpPALMOHHON ITHEBMOHUH, XOTs €€ cepaeyHas (yHKIUs ObUIa emne B Mpeaeaax HOPMbI
(¢ur.18). Tpu cpenHue TaHETH IMOKA3BIBAOT T'HICTOJIOTHIO JIEBOTO JKEJYJOYKA Y HEJICYSHBIX
cobak ¢ GRMD B Bospacre 8, 24 u 30 wmecsueB. IIpucyTcTByer BBIpaKEHHBIH U
nporpeccupyromuii  GuOpo3, 3aMelarolIuil MbBIIIEYHYI0 TKaHb (Oojee TeMHBIH OTTEHOK).
OOpaTuTe BHIMaHHE, YTO Ha MaHENAX cOoOaK, MONyYaBIINX JEYEHUE, B KPaiHEM MPaBOM YLy
TUCTOJIOTHSI HE OTJIMYAETCS 3aMETHO OT TI'MCTOJOTMH HOPMAJbHOW COOAaKM M 3aMETHO MEHee
(bubposHa u Ooyiee UHTAKTHA, YeM y HenedeHol codaku ¢ GRMD.

Ha ¢wur. 20 npexacrasien okpameHHblii cepedpom ress SDS-PAGE, nemoHcTpupyrommii
YHCTOTY IBYX BEKTOPOB Ha OCHOBe rAAV mo Hactosmemy wuzoOperenuto. SEQ ID NO: 9
nokasana cyiesa, a SEQ ID NO: 22 noka3zaHa cripaBsa.

Tloapo0HOE pACKPBITHE HACTOSIIEr0 H300peTeHHs

Hacrosimmee wu3o0pereHne OTHOCUTCS K KOMIIO3MLHMSM U CIIOcCO0aM T'€HOTEparuu
cepreyHbIX 3a00JeBaHMN IS JIedeHUs1 3a00JIeBaHUil cepnua, HApUMep, KapIUOMHOMATUH, Y
UHIUBUAYYMOB Jroniel 1 cobak. CrocoObl HACTOALIETO PACKPBITHS OTHOCATCS K NMPUMEHEHHIO
gacTul peKkoMOMHaHTHOTO AAV (rAAV) nnsi OOHOBPEMEHHOW JOCTaBKH M SKCIPECCHH JBYX
wn OoJiee TpaHCTeHOB. TpaHCTeHbl O HACTOSIIEMY PACKPBITHIO KOAUPYIOT, IO MEHBIIEH Mepe,
IBa Kjacca OENKOB, KaXIbli M3 KOTOPBIX BBIMOJHSAET ONPENETICHHYI0 (PYHKIUIO U PELICHUs
Pa3MUYHBIX acneKToB 3aboneBanuil cepana. OAMH KJIACC TPAHCTEHOB KOIUPYET ONKH, KOTOpBIE
PEryJINpyIOT IMepenady CUTHAJIOB Kajblds B KapJUOMHUOLUTAX, Hampumep, OelKku cemelcTBa
S100. Jlpyroil kiacc TpaHCTE€HOB KOAUPYET PENpeccophl amnonto3a. B HEKOTOpPBIX BapuaHTax
OCYIIECTBJICHHUs] TPAHCTEHbI MOTYT KOAMPOBATb CEPIAEYHbII KajbLUH-CB3bIBAOIIM Oenok Al
S100 (cS100A1) wmiam ero BapuaHT W/WIKM PENPECCOp CEPAEYHOro aromnTo3a ¢ JOMEHOM
pekpytupoBanus kacnasbl (CARC) wiu ero BapuaHT.

Komnosuuuu 1 cnocoObl MO HACTOSIIEMY PACKPBITUIO OCHOBAHBI, 10 MEHBLICH Mepe,
YaCTUYHO, HA CHHEPru4ecKoM NEeHCTBHUU IBYX TPAHCTEHOB, HalpUMeEp, TPAHCTEHOB, KOTOpPbIE
kogupyroT SI00A1 u ARC, COOTBETCTBEHHO, KOrAa HMX JAOCTaBISIIOT U OSKCIPECCUPYIOT
OHOBpeMEHHO B cepaue unamBuayyma. bemok S100A1 ynyyimaer acmekTbl oOpabOTKH
KaJbLysl, BKIKOYas HOPMAaIMU3ALMI0O NMEPEXO0B KaJblUs CApPKOIUIA3MaTUYECKOIO PETHKYJIyMa,
YTO MPUBOAUT K HOPMaNM3alUu COKpaTutenbHOu ¢yHKimu. bemok ARC Gnokupyer amonros,
UHULMUPOBAHHBII MUTOXOHAPUAIBHBIMA U HEMUTOXOHAPHAIBHBIMUA MEXaHU3MaMH (TAaKUMH KaK
arioNTo3, BBI3BAHHBIN PACTSHKEHUEM), U yJydlaeT QyHKIHI0 MUTOXOHAPHHA. J[pyrumMu clioBamuy,
S100A1 u ARC BO3A€HCTBYIOT Ha ABa OTHEJIbHBIX KOMIIOHEHTa CEpAEUHOI HEJOCTATOYHOCTU
(muchynkums oOpabOTKH KajbIMsA U AIOINTO3) C CHHEPTHYeCKUM 3((eKkToM, 4To MPUBOAUT K
Oonee NIUTENBHBIMY TEPANEBTHUECKUM pe3ysibTaTaM. JJONOIHUTENBbHO, KOMIO3HLIUU U CIIOCOOBI

IO HACTOSIIEMY PACKPBITHIO 3((EKTUBHBI HA JTFOOON CTAANU CePAECYHON HETOCTATOYHOCTH.
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JIONIOJTHUTEIBHO B HACTOSILEM IOKYMEHTE IPEeAJiararoTCsi CIOCOObI CO3MAHHs YaCTHII
rAAV, noaxopaduux sl JOCTaBKU TPAHCI€HOB, HAIpUMeEp, TPAHCT€HOB, KOTOpbIE KOAUPYIOT
S100A1 w/umu ARC, unm ux BapuaHThl, B cepaue uHausBuayyma. Takue gactuipl rAAV MoryT
cofiep>kaTh PEeKOMOMHAHTHBIH reHoM AAV, comepskalinii MOJIEKYJIbl HYKJI€MHOBOWH KHCJIOTHI,
KOAUPYIOIINE TPAHCTEHBI, 1€ YKa3aHHbIE MOJIEKY JIbl HY KJIEMHOBOIN KHMCJIOTHI MHKAICYJIUPOBAHBI
Oenkamu kancuna AAV. B HEKOTOpBIX BapHaHTaxX OCYINECTBIIEHUS 4acTHLbI TAAV comepxar
BEKTOP HAa OCHOBE HYKJIEMHOBBIX KHCJIOT PEKOMOMHAHTHOTO a/IeHOACCOLIMHUPOBAHHOIO BHpPYCa
(rAAV). PekomOuHanTHBIH reHOM AAV mpexacrasisier codoit onHouenoyeunyo JIHK, koropas
MOXKET JIOTIOJTHUTEIBHO COIEPKATh 3EMEHThI IOCIEA0BATEIbHOCTH, O0JIErHar0Iie HHTErPALHIO
reHomMa AAV B reHOM XO035TMHA U 3KCIPECCHIO0 TPaHCTeHOB. Hanmpumep, peKOMOMHAHTHBII reHOM
AAV Moxer comepkaTb TKaHeCTIEUU(UYECKHE MPOMOTOPBI sl OOECHeueHUs] KCIPECCHU
TPaHCTEHOB B LIEJIEBBIX TKaHSIX WM opraHax. Takue yactuubl TAAV MOXHO HCIIONB30BaTh B
KOMITO3ULIMHY AJIs1 JiedeHus! 3a00IeBaHuil cepana.

Takum 06pa3oM, B HACTOSIIEM PACKPBITHH JOTOJHUTENBHO MPENIaratoTCcs BEKTOPbI Ha
ocHOoBe TAAV 1y NOCTaBKM TPAHCTE€HOB B CepAlle MHAMBUAyyMa. B HEKOTOpBIX BapuaHTax
OCYILIECTBJIEHHs] PACKpBITble BEKTOpbl Ha OcHOBe TAAV copepxkar, MO MeHblIEHl Mepe, 1Ba
TPaHCT€Ha, ONWH, Koxmpyroumid Oenok cemeiictBa S100, W oawWH, KOAMPYIOIUI WHTHOUTOP
amonTo3a. JTH BEKTOpbI HA OCHOBE TAAV MOryT cofep:kaTh OCAeA0BaTeNbHO 0T 5' k 3' mepByto
NIOCJIEZIOBATENIbHOCTh MHBEPTHUPOBaHHOTO KoHIeBoro nostopa (ITR) amenoaccounnpoBaHHOrO
Bupyca (AAV), npomoTop, (QYHKIMOHAJbHO CBA3AHHBI C TPaHCI€HaMH, M BTOPYIO
HIOCJIEIOBATENIbHOCTh MHBEPTUpOBaHHOrO KoHiesoro nostopa (ITR) AAV. B Hekoropsix
BAPUAHTAX OCYINECTBJIECHUS J(BA TPAHCTeHa (PYHKLHOHAIBHO CBS3aHBI C OJNHUM U TEM XK€
POMOTOPOM. B Apyrux BapuaHTax OCYIIECTBJIEHHS KaKABIH TPaHCTeH (DYHKIIMOHAIBHO CBSI3aH
C OTIEJIbHBIM MPOMOTOPOM. B HEKOTOpPBIX BapuaHTax OCYILIECTBJIEHUs BEKTOp Ha OCHOBE TAAV
TaKXKe CONEP)KUT, TO MeEHbINEH Mepe, OJWH CHTHAJl MOJHANEHIINPOBaHUSA (Hampumep, B
MOJIO’KEHUH 3' OT ABYX TPAHCTEHOB, SKCIPECCUPYEMBIX C OJHOTO MTPOMOTOPA, UJIU B MOJIOKEHUU
3' oT 0HOTO WM OOOUX TPAHCTEHOB, SKCIPECCHPYEMBIX C Pa3HBIX IPOMOTOPOB).

B packpeiTuM JOMONHUTENBHO TpEAiararoTcss BEKTOPbl Ha OCHOBE HYKJIEMHOBOM
KUCIOTBl TAAV 1JIs1 NOCTaBKM IBYX MM Oojee TPAaHCTEHOB B CepAle HHAUBHAyyMa. B
HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHHS BEKTOp Ha oOcHOBe TAAV conmepkuT poOBHO JiBa
TpaHcreHa. B HEKOTOpBIX BapuaHTax OCYILIECTBJIEHUsI BEKTOp Ha OCHOBe TAAV comepKUT Tpu
TpaHCreHa. B HEKOTOpPBIX BapUaHTaxX OCYLIECTBJEHUS yKa3aHHBIM BEKTOP COAEp:kUT OT S5' 1o 3'
nepByro mnocinepoBatenpHocTh ITR AAV, nBa wmnm 0Oonee TpPaHCTEHOB M MPOMOTOP,
(yHKIMOHAJIBPHO CBSA3aHHBIN C ABYMS WK OOJiee TPAaHCT€HAMH, CUTHAJ MOJIHAeHUIIUPOBAHMS, U

BTOpYI0 nocinenosarenbHOCcTh ITR AAV. B KOHKpeTHBIX BapMaHTax OCYLIECTBJICHUs ABA WU
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OoJjiee TpaHCTeHA COIEPIKAT MEePBbI TPAHCTeH, Koaupyomuil denok cemeiicta S100, u BTOpOIt
TPAHCT€H, KOJUPYIOIUH HHIHOUTOP aronTo3a.

B HexoTOprIX BapuaHTaX OCYINECTBJIEHUS CUTHAJI MOJUA COAEPXKUT CHUTHAJIBHYIO
NIOCJIEIOBATENILHOCTD ObIubero ropmona pocra (BGH). B HekoTophIX BaprHaHTax OCYIECTBICHUS
CUTHAJ TMOJMA CONEPKUT BapuUaHT CHUrHaiIbHON mnocienosarenbHocT BGH. B HexoTopbIx
BApUAHTAX OCYLIECTBJIEHUS CUTHAJ TMOJUA COMAEPKUT HYKJEOTHIHYIO IOCJIEIOBATENBbHOCTD,
KOTOpasi oTiu4aercs: ot nocjenosatenbHoctd U3 SEQ ID NO: 27 Ha 1, 2, 3, 4, 5 wiu Oonee yem
5 HykJneoTuaoB. B HEKOTOpPBIX BapuaHTax OCYIUECTBICHUs CHUTHAJI TOJUA COAEPKUT
HYKJICOTHJIHYIO TOCJIEIOBATEIbHOCTh, KOTOpasi UMeeT, nmo MeHbluei mepe, 90%, 92,5%, 95%,
98% wnmu 99% wunentuyHoctu ¢ SEQ ID NO: 27. B HexkOTOpBIX BapHaHTaX OCYILECTBJICHMUS
cur"an nonmuA coxepxkut SEQ ID NO: 27, npuBeneHHy 0 HIDKE.

Cuenan nonuA BGH:

AGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGT
GCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGA
AATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCA
GGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCGATAAGGATC  (SEQ ID
NO: 27)

B HekoTOpBIX BapuaHTaX OCYLIECTBJICHHS CUTHA MOJIHA COAEPXKUT BapUAHT (Hampumep,

MHUHMMAJIbHBI BapUaHT W/WIM CHHTETHYECKHUH BapuaHT) curHajga nomuA. B HekoTopbIx
BApUAHTAX OCYIIECTBIEHUS BapUAaHT CHUTHANA IIOJUA COMAEPKUT MEHblIe HYKIEOTHIOB
(HampuMep, OH KOopodYe Wik MeHblie), yeM curian nonmuA BGH (wampumep, SEQ ID NO: 27). B
HEKOTOpPBIX  BapUaHTax  OCYINECTBJIIEHWS ~ BapUMaHT  CUTHajJa  TMOJMA  CONEPKUT
TOCJIEIOBATEIbHOCTD, COAep Kallyo mocienoBareibHOCTh AATAAA u mOCiIenoBaTeIbHOCTD,
ooratyro GT/T. B HEeKkOTOpBIX BapHaHTax OCYINeCTBIEHHs mocienoBaTeibHOCTh AATAAA wu
GT/T-Ooratast MOCIEAOBATENLHOCTb pa3feiieHbl 22 HyKJIeoTHAaMH. B HEKOTOpBIX BapHUaHTax
ocymectBieHusi mocienoBatenbHocTh AATAAA u  GT/T-Ooratasi mOCIenOBaTENIbHOCTD
pasnmeneHbl 23 HYKJIEOTHIAMH. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS CHTCHAJI TOIHA
COIEP KUT BapHAHT CUTHAJA TOJNUA, Kak onucaHo B Levitt, et al. (1989), Genes & Dev. 3:1019-
1025. B HeKOTOpBIX BapHaHTax OCYINECTBJIEHHWs BapUaHT CHUTHajla MOJUA COAEpPKUT
HYKJICOTHJIHYIO TIOCJIEIOBATEIbHOCTD, KOTOpasi UMeeT, nmo MeHbluei mepe, 90%, 92,5%, 95%,
98% umu 99% wunentuuHoctu ¢ SEQ ID NO: 28. B HexkOoTOpBIX BapHaHTaxX OCYILECTBJICHMUS
CUTHAJ TMOJUA COAEPXKUT HYKJIEOTHIHYIO IOCIEA0BAaTEIbHOCTb, KOTOpas OTJIMYAeTCsl OT
nocaenoBatenbHocTd SEQ ID NO: 28 wa 1, 2, 3, 4, 5 wimm Gonee yem 5 HykieoTHnoB. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHHUs BapUaHT curHajga nosuA coaep:xkut SEQ ID NO: 28,

NpeaCTaBJICHHYO HMKE. B HEKOTOPbLIX BapHUaHTaX OCYIICCTBJICHUS CHUIHAJ MOJIMA COOCPIKUT
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MOCJIeIOBATEIbHOCTD, KOMITIeMeHTapHy o Jito00i 3 SEQ ID NO: 27 wum 28.
Bapuanm cuenana nonuA:
AATAAAAGATCTTTATTTTCATTAGATCTGTGTGTTGGTTTTTTGTGTG  (SEQ
ID NO: 28)

«Tpancren», kak MNPUMEHSIOT B HACTOALIEM JAOKYMEHTE, OTHOCUTCA K T€Hy WU
TeHETUYECKOMY MaTepuaiy, KOTOpbIi ObLI MEepeHeceH W3 OJHOrO OpraHu3Ma B JPyrou
€CTECTBEHHBIM MyTeM MJIM C IMOMOIIBIO JIFOOOro U3 psina CrnocoO0B MEHETHUECKOW MHKEHEPHH.
TpaHcreH MOXKeT KOOMPOBaTh WHTepecyrolui Oenok wiu nonunentun (Hanpumep, S100A1,
ARC) unm skcnpeccupoBath unTepecyromyo PHK (manpumep, MuPHK win mukpoPHK). B
HEKOTOPBIX BapHaHTax OCYLIECTBJIEHHS OJUH BEKTOp Ha ocHoBe TAAV MoxeT copepxaTb
KOAUPYIOIIYIO MOCIEA0BATENBHOCTD JJIs1 OHOIO MJIM HECKOJIBKUX TpaHcreHos. Hampumep, ogun
BEKTOp Ha OCHOBE TAAV MOXKET COIep:KaTh KOIUPYIOUIYIO MOCIEA0BATENbHOCTD Iuist 1, 2, 3, 4,
5,6, 7,8, 9 unu 10 TpancreHoB. B HEKOTOPBIX BapHAaHTAaX OCYLIECTBJIEHUS BEKTOPBI HA OCHOBE
rAAV no HacTosieMy pacKpBhITHIO COAEP KAT KOOUPYIOLIYIO MocienoBaTeabHOCTh kKak S100A1,
tak 1 ARC unu ux BapuaHTbl. B HEKOTOpBIX BapuaHTaX OCYIIECTBJEHHS BEKTOpP Ha OCHOBE
rAAV [ONOJHUTENBHO COIepP:KHUT o0nacTh, komupyromyro Oenok Rep. TpaHcrensl 1o
HACTOSAIIEMY PACKPBITHIO KOAMPYIOT JABa Kjacca OEJKOB, KaXKIblii M3 KOTOPBIX HMMEET
cneunpuieckyro (QYHKLHUIO A PELIeHUs Pa3IMYHBbIX AaCMEeKTOB OJHOIO WM HECKOJIbKHUX
cepreuHbix 3a0oneBaHMd. OIUH KJIacC TPAHCTEHOB MOXKET KOIUPOBATh OEJIOK, KOTOPBIH
peryiaupyer mnepenady CHUTHAJOB KajblMs B KapJUOMUOLIUTAX, Harmpumep, OeJok cemelcTBa
S100. JIpyroii kjiacc TPAaHCT€HOB MOXKET KOTUPOBATh PETPECCOPHI AMONTO3a.

Kakx mnpumeHsrOT B HacTOALEM JOKYMEHTE, TEPMHH «BapUaHT» OTHOCUTCS K
HYKJIEMHOBOM  KHCJIOTE, XapaKTePUCTUKH  KOTOPOH  OTIMYAOTCS OT  pedepeHCHO
NIOCJIEIOBATEIbHOCTHU (HApUMep, TOH, KOTopasi BCTpeuaercs B mpupoze). Hanpumep, «BapuaHT
SBJISIETCSI, TIO MEHbIeH mepe, mpuOau3uTenbHo Ha 70% HMIOEHTHYHBIM, 1O MEHbLIEH Mepe,
npubnusutensHo Ha 80% HMIOEHTHYHBIM, TO MeEHbIIEH Mepe, npuOIm3uTenbHo Ha 90%
UJIEHTHYHBIM, [0 MEHBLIEH Mepe, NMPUOIM3UTENbHO HASHTUYHbIH Ha 95%, mo MeHbIuel Mmepe,
npuOIMBUTENIbHO Ha 96% WASHTHYHBIM, MO MEHbIIEH Mepe, TpUOMM3UTENbHO Ha 96%
UJIEHTHYHBIM, TI0O MEHbIIEH Mepe, MPHUOIU3UTENbHO Ha 96% WIEHTHYHBIM, IO MEHbIIEH Mepe,
npuOIMBUTeNbHO Ha 97% WAGHTHYHBIM, MO MEHbIIEH Mepe, npuOmM3UTENbHO Ha 98%
UJIEHTHYHBIM, TI0O MEHbIIEH Mepe, MPHONIU3UTENbHO Ha 99% WIEHTHYHBIM, IO MEHbIIEH Mepe,
npuOIMBUTENbHO Ha 99,5% WIEeHTUYHBIM WJIH, 110 MEHbIIeH Mepe, MPHOIU3UTENbHO Ha 99,9%
UJIEHTHYHBIM pe(epeHCHON MOCIe0BaTeIbHOCTH (HApUMeEp, HYKJIEWHOBOH KHCJIOTE JMKOTO
Tuna). B HEKOTOphIX BapuaHTax OCYIIECTBIEHUS pedepeHCHass MOCIeNOBaTENbHOCTD MOXKET

OBITh nocjacaoBaTCJIbHOCTBIO  JUKOIO  THIIA  HIIA HpHpOI[HOfI nocCaeaoBaTCIbHOCTBIO,
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COOTBETCTBYIOLIEH BapwaHTy. Hampumep, BapumaHT TpaHCreHa MPENCTABIsET  COOOM
HYKJIEMHOBYIO KHCJIOTY, COAEPIKALIYI0 OJHY MJIM HECKOJBKO 3aMEH B HYyKJIEOTHIAX TPAHCTEHA I10
CPAaBHEHHMIO C €ro IOCJEJOBATENbHOCTBIO IHKOTO THMA. B HEKOTOpBIX BapuaHTax
ocyllecTBlIeHUs  pedepeHCcHass  NOCJIENOBATENbHOCTb  MOXKET  IPEACTaBIATH  COOOM
IIOCJIEZIOBATENIbHOCTb, ONTHMHU3HPOBAHHYIO 10 KOJOHAM OTHOCHTEJIBHO IOCIIEAOBATENbHOCTH
AUKOTO THUIMA WIM TPUPOJHOM IOCIEAOBATENBHOCTH, MJIsI OKCIPECCHH Y KOHKPETHOIO
WHIUBUAYYMa WIH B TKaHW, W KOTOpas B KOH(PUIypalUH IWKOTO THUIA WIH B KOJOH-
ONTUMH3UPOBAHHON KOH(HIypamuu COOTBETCTBYET BapuaHTy. Hampumep, BapuaHT TpaHCreHa
npeaCTaBysieT COOOM HYKJIEMHOBYIO KHCJOTY, CONEpPIKAINYI0 OHY WM HECKOJbKO 3aMeH B
HYKJIEOTH/IaX TPAHCTEHA MO CPABHEHMIO C €ro KOJOH-ONTHMHU3WPOBAHHON ONTUMHU3UPOBAHHON
NIOCJIEZIOBATENIbHOCTBIO. JTH 3aMEHbI MOTYT OBbITh MOJYAIIUMU, HANPUMEP, OHH HE HU3MEHSIOT
AMHHOKHCJIOTHYIO TIOCJIEOBATENBHOCTD JIOOOT0 3aKOIUPOBAHHOTO Oeka (MM MHa4Ye PUBOISAT
K BAPUAHTHOH aMUHOKHCJIOTHOH MOCIEA0BATENLHOCTH).

B HeKoTOpBIX BapHaHTaX OCYLIECTBJICHUS B HACTOSIIEM IOKYMEHTE IMpPEIIaratoTcs
3aMEHBbl B OTHOM WJIM HECKOJIbKHX TPAHCTeHAX PACKPBITBIX BEKTOPOB, KOTOPBIE HE M3MEHSIOT
AMMHOKHCJIOTHYIO TIOCJIEIOBATENIbHOCTD KOAUpPYyeMOoro Oenka. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHUsS] TaKWE€ 3aMeHbl BKIIOUalOT 3ameHy ryaHuHa (G) wmum nwrtosuHa (C),
NPUCYTCTBYIOLINX B COOTBETCTBYIOIIEH IOCIEAOBATENbHOCTH HYKJIEHHOBOM KHCJIOTBHI JUKOTO
TUNA W/WIK KOJOH-ONTHMHM3HPOBAHHON IOCJIENOBATENbHOCTH HYKJIEMHOBONH KHCIOTBI, Ha
apyroit nykieorun (Hanpumep, aneHuH (A) unu tuposut (T); wmm, ans 3amensr G, C; win, nis
3amenbl C, (). Takme 3aMeHbl YMEHBIIAOT KONM4ecTBO HykineotunoB G wmm C,
NPUCYTCTBYIOLINX B BApUAHTHOH I1OCIIEAOBATENbHOCTH HYKJIEMHOBOW KHUCJIOTHI (HAIpuMep,
BApUAHTHOM TPAHCTeHE), OTHOCHUTEJIBHO MOCIIEAOBATENbHOCTH HYKJIEHHOBOW KHUCJIOTBI JTUKOTO
Tuna (HampuMmep, HATHUBHOH, HEMOIU(UIIMPOBAHHOW) W/MIM KOJOH-ONTUMU3HPOBAHHOU
NIOCJIEZIOBATEIbBHOCTH HYKJIEMHOBOH KHCJIOTBHL TakuMm oOpas3om, Takue 3aMeHbl MPHBOAST K
«cHmkeHnto conepkanuss GC» B BapHMAHTHOW MOCHENOBATEIBHOCTH HYKJICHHOBOW KHCIOTHI
OTHOCHTEJIbHO COOTBETCTBYIOLIEH MOCIEAOBATENIbHOCTH HYKJIEWMHOBOH KHCJIOTBI AMKOTO THIIA
W/ KOJIOH-ONTUMHU3UPOBAHHON TMOCJIEAOBATEIbHOCTH HYKJIEHHOBOW KHCIOTHL CHIKEHUe
conepskanusi GC B MOCNENOBATEIBHOCTH HYKJIEMHOBOW KUCJIOTHI MOXKET OBITh JKeIaTeJIbHbIM B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS Il yBeNHueHus ckopoctu perumkanmun JIHK mpu
NPONYKLMH BUPYCA.

B HekoTroppIx BapuaHTax ocymectBieHus copepxkanne GC B BapHaHTHOU
NIOCJIEIOBATENIbHOCTH HYKJIEMHOBOH kHuciaoThl S100A1 yenoBeka CHIKEHO NMPUOIU3UTENBHO HA
10% oTHOCHUTENbHO ONTHMMM3UPOBAHHOM IO KOJOHAM IIOCJIEAOBATEIbHOCTU HYKJIEHHOBOMN

kucnorsl S100A1 wuenoseka (wampumep, SEQ ID NO: 8). B Hexkoropelx BapuaHTax
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ocyuiecTBieHus copepxkanre GC B BapUaHTHOH MOCJIENOBATEIbHOCTH HYKJIEUMHOBOW KHUCJIOTHI
S100A1 yenoBeka cHuxkeHO npubOIU3UTETBHO HA 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%,
11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19% unu 20% OTHOCUTEIBHO ONTUMHU3UPOBAHHOMN
10 KOZIOHAM IIOCJIE0BATEbHOCTH HyKJIenHOBOH KucioTel S1I00A1 uenoseka (Hampumep, SEQ
ID NO: 8) B HekoropbIx BapuaHTax ocyuectsieHusi copepxanne GC B BapuaHTHOH
NIOCJIEZIOBATEIbHOCTH ~ HykJenHoBoW  kucjaotel  S100A1  denoBeka cHmwkeHo Ha 12%
OTHOCHUTEJIbHO ONTHMH3UPOBAHHOM MO KOJOHAM IOCJENOBATENIbHOCTH HYKJIEHHOBOW KHCIIOTHI
S100A1 uenoseka (Hampumep, SEQ ID NO: 8). B HekoTOpbIX BapHaHTax OCYLIECTBICHHUS
conepxkanre GC B BapHaHTHOH MOCIEN0BATEILHOCTH HYKJIeHnHOBOU KHCIOThI SI00A1 yenoBeka
CHIDKEHO Ha 7% OTHOCHUTENIBHO ONTUMHU3UPOBAHHON IO KOJOHAM IIOCJIE€NOBATENbHOCTH
HykjienHoBoM kucsiotel SI00A 1 venoseka (Hanpumep, SEQ ID NO: 8).

B HekoTOphIX BapuaHTax OCYILIECTBJeHHs coxepkaHue G B BapUAHTHOM
NIOCJIEIOBATEIbHOCTH HYKJIEMHOBOM KUCIOTEI S100A 1 yenoBeka CHUKEHO MPUOTU3UTENBHO Ha S

HykjieoTuioB (G OTHOCUTENIBHO KOJMYECTBA HYyKJIeoTHA0B G, MPUCYTCTBYIOIIUX B

>
ONTHMU3UPOBAHHONW MO KOJOHAM TMOCJIEJOBAaTEeIbHOCTU HYKJIEUHOBOM KuciaoTel S100A1
yenoseka (Hanpumep, SEQ ID NO: 8). B HeKOTOpBIX BapHaHTaX OCYIIECTBIEHUs conepskanue G
B BapUAaHTHON IOCIEAOBATEIbHOCTH HYKJIEHMHOBOW KkucioTel S100A1 uenoBeka CHHKEHO
npubmmurensio Ha 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 wm 15 nyxieorunoB G
OTHOCHUTEJIBHO 4HCJIAa HYyKJI€OTHI0B (3, MPUCYTCTBYIOIIUX B ONTHMHU3MPOBAHHON MO KOJOHAM
NIOCJIEIOBATENIbHOCTH HykJIenHOBOH kucinotsl SI00A1 yenoseka (Hanpumep, SEQ ID NO: 8). B
HEKOTOpBIX BapUaHTax OCYLIeCTBIeHMUs conepskaHue C B BapuUaHTHOHN IOCIIEAOBAaTENbHOCTH
HyKJIenHOBOH kuciothl S100A1 yenoBeka CHIKEHO mpuOMM3HTENbHO Ha 12 Hykneotnnos C
OTHOCHUTEJIbHO 4YMciia HykyeoTnnoB C, NMPUCYTCTBYIOLIMX B ONTHUMHU3HUPOBAHHOM MO KOJOHAM
NIOCJIEIOBATEIbHOCTU HYKJIenHOBOH kuciotel SI00A1 yenoseka (Hampumep, SEQ ID NO: 8). B
HEKOTOPBIX BapUaHTax OCyIIecTBIeHMs coaepkaHue C B BapUaHTHOI MOCIENOBaTENbHOCTH
HyKJIenHOBOM KUCIOThI S100A 1 yenoBeka CHIKEHO puOm3uTeNnbHo Ha 1, 2, 3,4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, unu 25 nykyneotunoB C OTHOCUTENBHO

yycna  HykieotuaoB C, OPUCYTCTBYIOIIMX B ONTUMHU3UPOBAHHONW IO  KOAOHAM

>
NIOCJIEIOBATENIbHOCTH HyKJIenHOBOH kuciotel S100A1 yenoseka (Hanpumep, SEQ ID NO: 8). B
HEKOTOPBIX BapuaHTax ocyliecTBieHus cozaep:kanne GC B BapHMaHTHOH MOCJENOBATENbHOCTH
HykJenHOBOH Kuciaotel S100A1 wemoBeka cHwxkeHo Ha S5 HykieormpoB G w/wm 12
Hykj1eoTH10B C OTHOCUTENBHO 4ucia HykjaeoTuaoB G u HykjaeoTunosB C, MPUCYTCTBYIOLINX B
ONTUMU3UPOBAHHONW MO KOJOHAM TMOCJIEJOBATEIbHOCTH HYKJIEHHOBOW KucjaoTel S100A1

yenoseka (Harpumep, SEQ ID NO: 8).

B HEKOTOPbIX BapHUaHTax OCYILIECCTBJICHUSA BapuaHTHaA nocjaea0BaTCIbHOCTD



19

HyksenHoBoi kucioTel S100A1 denoseka ueer coxepxkanue GC npubnusurensHo 50-55%
(marmpumep, 50-55% HYKIEOTHIOB B MOCIENOBATEIbHOCTH HYKJIEHHOBOIH KHCJIOTHI COCTABIISIOT
Hykineotuabl G wumm C). B HEKOTOPBIX  BapuaHTax  OCYIIECTBJICHHsS  BapUAaHTHAs
NOCJIEI0BATENbHOCTD HYKJIeMHOBON KkuciaoTbl S100A1 4yenosexka umeer copepxkanue GC
npubnusuTensHo 30-35%, 35-40%, 40-45%, 45-50%, 50-55%, 55-60%, 60-65% wunu 65-70%. B
HEKOTOPBIX BAapHAHTAX OCYLIECTBJICHUS BapHAHTHAs IIOCJIENOBATENbHOCTb HYKJIEHMHOBOMU
kuciaotel S100A1 uenoseka umeer coxpepxkanue GC paBHoe 50%. B HekoTOpBIX BapuaHTax
OCYLIECTBJIEHUS] BapHaHTHAs TOCJIEIOBATEIbHOCTh HYKJIEeHHOBOH kuciaotrel S100A1 dyenoseka
umeer copepxkanne GC paBHoe 51%. B HekoTOphIX BapuaHTax OCYIIECTBJIEHUS BapHaHTHAs
MOCJIeI0BATEIbHOCTD HYKJIeMHOBOH kucioTsl S100A1 uenoseka numeer copeprxkanue GC paBHoe
52%. B HEKOTOpBIX BapHaHTax OCYLIECTBIIEHUS BapUAHTHAs MOCIEN0BATENbHOCTD HYKJIEUHOBOM
kuciaotel S100A1 uenoseka umeer coxpepkanue GC paBHoe 53%. B HekoTOpbIX BapuaHTax
OCYLIECTBJICHUS] BapHaHTHAsl TOCJIEIOBATEIbHOCTh HYKJIEeHHOBON kuciaotrel S100A1 uyenoseka
umeer cozpepxkanue GC paBHoe 54%. B HeKOTOpBIX BapuaHTax OCYIIECTBJIEHUS BapUaHTHasl
NOCJIEI0BATEIbHOCTD HYKJIeMHOBOM kucioTsl S100A1 yenoseka numeer copepxkanue GC paBHoe
55%.

B HexkoropeIx BapuaHTax ocyuiectBieHus conepkanue GC B BapuUaHTHOM
NOCJIEIOBATENIbHOCTH HYKJIEMHOBOM kucioTel SI00A1 cobaku cHMXeHO MPUOIH3UTENBHO Ha 5%
OTHOCHUTEJIbHO ONTHUMHU3UPOBAHHON MO KOAOHAM IOCJIEN0BATENbHOCTH HYKJIEWHOBONH KHCIIOTHI
S100A1 cobaku (Hanpumep, SEQ ID NO: 21). B HexoTOpbIX BapHaHTax OCYLIECTBIEHUS
conepkanue GC B BapMaHTHOMW MOCJIENOBATEIbHOCTH HYKJIEHHOBOM KUCIOThI S100A1 cobaku
CHIKeHO npubmmuTensHo Ha 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%,
14%, 15%, 16%, 17%, 18%, 19% wunu 20% OTHOCHTENIbHO ONTHMH3UPOBAHHON MO KOJOHAM
NIOCJIEIOBATEIbHOCTU HYKJIenHOBOH KHCIOThI S100A1 cobaku (mampumep, SEQ ID NO: 21) . B
HEKOTOPBIX BapuaHTax ocyuiecTBieHus coxaepxkanne GC B BapHaHTHOH MOCJIENOBaTENbHOCTH
HyKJIeHHOBOH KUCIOTBI S100A1 cobaku cHmkeHO Ha 13% OTHOCHTENBHO ONTUMHU3UPOBAHHON
10 KOJIOHaM MOCJIEe0BATEIbHOCTU HyKJIenHOBOH KHCIOTEI S100A1 cobaku (Hanpumep, SEQ ID
NO: 21). B HekoropbIx BapwaHTax ocyulectBieHuss conep:kanue GC B BapuaHTHOU
MOCJIeIOBATEIbHOCTH HYKJIeMHOBOH KucioThl S100A1 cobaku cHMkeHO Ha 8% OTHOCHTENBHO
ONTUMH3HPOBAHHON MO KOJOHAM TOCJIEAOBATENIbHOCTH HYKJIenHOBOH kucaoTel SI00A1 cobaku
(mampumep, SEQ ID NO: 21). B HekoTopeIx BapuaHTax ocyuiectsieHus conepxkanne GC B
BAPHAHTHOHN MMOCJIeNOBATEIbHOCTU HyKJIenHOBOW Kkucyiothl S100A1 cobaku cHmkeHo Ha 4%
OTHOCHUTEJIbHO ONTHMHU3UPOBAHHON MO KOAOHAM IOCJIEN0BATENbHOCTH HYKJIEUHOBON KHCIOTHI
S100A1 cobaxu (manpumep, SEQ ID NO: 21).

B HekoTOppIX BapuaHTax OCYLIECTBJIEHUs coxepkanue G B BapUAHTHOM
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MOCJIEZIOBATEIbHOCTH HYKJIEMHOBOH KHCIOThI S100A1 colaku CHIKEHO MPHUONIU3UTENbHO Ha 4
HykjeoTHna G OTHOCUTENIBHO 4YHUCla HYKJI€OTHUAOB (G, MPUCYTCTBYIOLIUX B ONTUMHU3UPOBAHHOM
10 KOZIOHaM MOCJIEe0BATEIbHOCTH HyKJIenHOBOH KucaoTel S100A1 cobaku (Hanpumep, SEQ ID
NO: 21). B HekoTOppIX BapuaHTax OCYLIECTBJIeHUs coaepkaHue (G B BapUaAHTHOU
TIOCJIEIOBATEIbHOCTH HYKJIeHHOBOH KUCIOThl S100A1 cobaky CHIDKEHO MPHONU3UTENIBHO Ha 1,
2,3,45,6,7, 8,9, 10, 11, 12, 13, 14 wiu 15 nykneotunoB (G OTHOCUTEJILHO YHCIIA
HYKJIEOTHI0B G, MPUCYTCTBYIOIIMX B ONTUMMU3HPOBAHHOM MO KOJOHAM IOCJENOBATENbHOCTH
HykJIenHOBOM KucsoTel S100A1 cobaku (Hanpumep, SEQ ID NO: 21). B HeKOTOpBIX BapuaHTax
ocyliecTBieHus1 copepxkanue C B BapUaHTHOM MOCHEAOBATENbHOCTH HYKJIEHHOBOM KHCIOTBI
S100A1 cobaku CHUXEHO NPHONM3UTEIbHO Ha S5 HykieoTunoB C OTHOCHUTENBHO YHCIA
HykyeoTu0B C, NMPHUCYTCTBYIOLIUX B ONTHMHU3MPOBAHHON IO KOJOHaM IOCJIENOBATEIbHOCTH
HykJIenHOBOH KucnoTel S100A1 cobaku (Hanpumep, SEQ ID NO: 21). B HeKOTOpBIX BapHaHTax
ocyliecTBieHus1 copepxkanue C B BapUaHTHOM MOCIEAOBATENbHOCTH HYKJIEHHOBOM KHCIOTbI
S100A1 cobaku cHmkeHO TpubmI3UTeNbHO Ha 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14 umm 15
HykJ1eoTH10B C, OTHOCUTENBHO YHCiIa HYyKIeoTuA0B C, MPUCYTCTBYIOUINX B ONTUMHU3HUPOBAHHOM
10 KOZIOHaM MOCJIE0BATEIbHOCTU HyKJIenHOBOH KHCIOTel S100A1 cobaku (Hanpumep, SEQ ID
NO: 21). B HekoropbIx BapwaHTax ocyulectBieHusi conepxkanue GC B BapuaHTHOU
TOCJIeIOBATEIbHOCTH HYKJIeMHOBON KucCiaoTel S100A1 cobaku cHmskeHo Ha 4 Hykieotuna G
wwum 5 HykineotunoB C orHocuTenpHO uucna HykieotuaoB G m C, mpuUCYTCTBYIOIIUX B
ONTUMH3HPOBAHHON MO KOJJOHAM TOCJIEA0BATENIbHOCTH HYKJIenHOBOH kuciaoTel SI00A1 cobaku
(mampumep, SEQ ID NO: 21).

B  HexkoTOpbIX BapuUaHTax  OCYLIECTBICHHUA  BAapUAHTHAsl  MOCJIEAOBATEIbHOCTH
HykjienHoBoM kuciotbl S100A1 cobaku umeer comep:kanue GC mnpubnusurenpHo 50-55%
(marmpumep, 50-55% HYKJIEOTHIOB B MOCIEIOBATEIbHOCTH HYKJIEHHOBOH KHCJIOTBI COCTABIISFOT
Hykiaeotuabl G wmm C). B HEKOTOPBIX  BapuaHTax  OCYLIECTBJICHHsS] BapUAHTHAs
NIOCJIEZIOBATENIbHOCTh  HyKJIenHOBoW Kucyiotel S100A1 cobaku wumeer copepxkanue GC
npubnusuTensHo 30-35%, 35-40%, 40-45%, 45-50%, 50-55%, 55-60%, 60-65% wnu 65-70%. B
HEKOTOPBIX BapHaHTax OCYLIECTBJIEHUS BapHaHTHAs IIOCJIENOBATENbHOCTh HYKJIEHHOBOM
kucinotel SI00A1 cobaku umeer copepkanue GC paBHoe 50%. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHHs] BapHaHTHAsI IOCJIENOBATEILHOCTh HyKJieMHOBOH KucioTel S100A1 cobaku
umeer cozpepxkanue GC paBHoe 51%. B HekoTOpbIX BapuaHTax OCYIIECTBJIEHUS BapHUaHTHasl
NOCJIEZIOBATENIbHOCTh HYKJIeHMHOBON KHCIOThI S100A1 cobaku mmeer conep:xxanne GC paBHOe
52%. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUS BapUAHTHAs MOCIEA0BATENbHOCTD HYKJIEUHOBOM
kucnotel S1I00A1 cobaku umeer copepxkanue GC paBHoe 53%. B HekOTOpBIX BapuaHTax

OCYIIECTBJICHHs] BapHaHTHAsl IOCJIENOBATEIbHOCTh HyKJenHOBOH Kuciotel S100A1 cobaku
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umeer cozpepxkanue GC paBHoe 54%. B HEKOTOpBIX BapuaHTax OCYIIECTBJIEHUS BapUaHTHasl
NOCJIEZIOBATENIbHOCTh HYKJIeHnHOBON KHCHoThl S100A1 cobaku nmeer conepxxanue GC paBHOe
55%.

B HekoTOpBIX BapuaHTax OCYLIECTBJICHHUs, T7I€ BEKTOp Ha OcHOBE TAAV COnep>KUT OAUH
WIN HECKOJbKO BApUAHTHBIX TPAHCTEHOB (HANpPHMEp, IEPBBI TPAHCTeH, KOAUPYIOLIUH
BapuaHTHbIli  Oenok  S100A1) co cHmkeHHbiM conepkanueM GC  OTHOCHTENBHO
COOTBETCTBYIOIIEH pedepeHCHON TMOC/IeI0BATeIbHOCTH HYKJIEMHOBOW KHCIOTHI (HAmpumep,
KOZIOH-ONTUMHU3UPOBAHHON MJIM JUKOTO THIA), BEKTOp Ha OCHOBe rAAV Takke OyneT uMeTh
cHmkeHHoe conepkaHue GC OTHOCUTENBHO BeKTOpa Ha OCHOBe TAAV, copepskamero nasa
TpaHcreHa (HampuMep, MEPBbIH TPAHCTEH, KOMUPYIOMUil BapuaHTHbIN Oenok S100A1, u BTOpoi
TPaHCTeH, Koxupyroummi BapuaHTHbId Oenok ARC), koTopble HE HMET CHHKEHHOTO
conepkanusi GC. B HEKOTOpPBIX BapWaHTAaxX OCYLIECTBJIEHHSI BEKTOp Ha OcHOBe TAAV co
cHiskeHHbIM conepxkanneM GC mpencrapisier coboit onny u3 SEQ ID NO: 22 wnu 23, u
COOTBETCTBYIOLIUI BEKTOpP Ha OCHOBE TAAV, KOTOpBIIl HE UMeeT CHIKEeHHOTro conepxkanus GC,
npexacrasisier codoit modyo n3 SEQ ID NO: 9-12. B HEeKOTOpPBIX BapHaHTaX OCYIIECTBIICHHS
BEKTOp Ha OcHOBE TAAV co cHuxeHHbIM conepskaHueM GC comep>KUT MocienoBaTeNbHOCTD,
umeromyto 100% upgentuunocts ¢ SEQ ID NO: 22 unu SEQ ID NO: 23. B apyrux BapuaHrax
OCYLIECTBJIEHUs] BEKTOp Ha OCHOBe rAAV co cHuwkeHHbIM coaepkanuemM GC wumeer, mo
MeHbIel Mmepe, mpudausuTeabHo 70% WAEGHTHYHOCTH, 1O MEHbLIEH Mepe, MPUOIH3UTENIbHO
80% uAEHTUYHOCTH, MO MeHblIel Mepe, mpuOnusuTenbHo 90% WAEHTUYHOCTH, N0 MEHbLIEH
Mepe, npuOIM3UTENbHO 95% MAEHTHYHOCTH, 1O MEHbIuell Mepe, npuOIM3uUTENbHO 96%
UJIEHTUYHOCTH, 110 MEHbIIell Mepe, NMpuOMu3uTenbHO 97% HISHTUYHOCTH, IO MEHbIIEH Mepe,
npub3uTeNbHO  98%  UIEHTUYHOCTH, 1O MeHbInel Mepe, mnpubnusureabHo 98%
UJIEHTHYHOCTH, TI0 MEHbIIeH Mepe, NMpUOIH3UTENbHO 99% HIEHTHMYHOCTH, 1O MEHbIIEH Mepe,
npuOIMBUTENbHO 99,5% HMIOEHTUYHOCTH WJIM, TIO MeEHblIel Mepe, npuOIM3UTENBHO 99,9%
unenTuuHoctd ¢ SEQ ID NO: 22 wym SEQ ID NO: 23.

B HekoTOpBIX BapuaHTax OCYLIECTBICHHsS BAPHAHTHBIH TPAHCTEH IMPEICTABISIET COOOM
HYKJIEMHOBYIO KUCJIOTY, COAEPKAILYIO OJHY WJIM HECKOJIBbKO JAeNlel1il B HyKJIeOTHAaxX TpaHCreHa
N0 CPaBHEHUIO C €ro IOCJIEAOBATEIbHOCTBIO AWKOTO THMA. JTH AENElHH MOTYT OBITh
MOJUAIIMMU, HAlpUMEp, OHH HE W3MEHSIOT aMHHOKHCJIOTHYIO TOCIIEIOBATENIbHOCTh JIFOOOTro
3aKOAMpPOBaHHOrO Oenka (WM WHA4Ye TPUBOAAT K  BAPUAHTHOM  aMHWHOKHCIOTHOM
NOCJIEZIOBATENIbHOCTH). B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS JAEJELUH, KOTOPbIE He
U3MEHSIOT aMHHOKHCIIOTHYIO TOCJIEIOBATEIbHOCTh KOMUPYEMOro Oenlka, BKIJIFOYAIOT JAeJeLUd
OHOTO WJIM HECKOJIbKMX HYKJIEOTHIOB B cHrHaine nonuaneHunuposBanus (IIA) Bekropa Ha

ocHOBe TAAV 1O CpaBHEHHIO C COOTBETCTBYIOLIMM BEKTOPOM Ha OCHOBE TAAV, KOTOpBIN He
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COIEPIKUT TaKuX Aenenuid. Takum oOpas3oM, Takue AeNeluy NPUBOAAT K curraiy IIA, koTopslit
COIEP KUT MEHbINE HYKJIEOTHUAOB (HaNpuMep, OH MEeHbINEe, KOpOoUue MJIN YCEYEH) OTHOCHTEIBHO
COOTBETCTBYIOLLErO BEKTOPA Ha OCHOBE TAAV, KOTOpBI HE COAEPKUT TaKUX Aenenuil. Jlenernus
HykJieoTuioB B curHaine ITA (Hanmpumep, ykopoueHHbIH curHain ITA) B mocienoBaTenbHOCTH
HYKJIEMHOBOM KUCJIOTBI (HAaIpuMep, B MOCJIEOBATENbHOCTH BEKTOpa Ha ocHOBE TAAV) MOXeT,
TaKUM 00pa3oM, OBITh JKeJNaTeIbHON B HEKOTOPBIX BAPUAHTAX OCYINECTBICHUS AJIST YMEHbLICHUSI
pa3mepa o0Iel caMOKOMILUIEMEHTAPHONW KOHCTPYKIIMH, 4TOObI OH COCTaBJISLI MEHbINE S5 T.ILH.
(sximouast ITR), uro moBbIcUT 3(h(HEKTUBHOCTD YIIAKOBKU.

B HexoTOpBhIX BapuaHTax OCYLIECTBJIEHHs BEKTOp Ha ocHoBe rAAV mo Hacrosuemy
M300pETEHNI0 CONEPKUT YKOPOUEHHBIH curHas [TA OTHOCHUTENIbHO COOTBETCTBYIOLIETO BEKTOPA
Ha ocHoBe TAAV, xoTopelii He comepxutr feneuuil B curHaje ITA. B HekoTophIx BapuaHTax
OCYLIECTBJIEHUs] yKOopoueHHbIN curHan [1Aconepxur neneruro u3 1, 2, 3,4, 5,6, 7, 8, 9, 10, 20,
30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200 unu Oonee yem
200 nykseotunoB B curHayie [TA OTHOCHUTETBPHO COOTBETCTBYIOIIETO HEYKOPOUYEHHOTO CHUTHAJA
pPA. B HEKOTOpBIX BapuaHTaX OCYLIECTBJIEHUs YKOpPOUeHHbIN curHai ITA comep:xut aenenuro us
1-10, 5-15, 10-20, 15-25, 20-30, 25-35, 30-40, 35-45, 40-50, 45-55, 50-60, 55-65, 60-70, 65-75,
70-80, 75-85, 80-90, 85-95, 90-100, 95-105, 100-110, 105-115, 105- 115, 110-120, 115-125,
120-130, 125-135, 130-140, 135-145, 140-150, 145-155, 150-160, 155-165, 160-170, 165-175,
170-180, 175-185, 180-190, 185-195, 190-200, 195-205 wnu Gonee uem 200 HyKJIEOTHIOB
OTHOCHUTEJIBHO COOTBETCTBYIOLIEr0 HeykopoudeHHoro curhaiga ITA. B HekoTOpeIX BapuaHTax
OCYILECTBIIEHHUs] YKOPOYEeHHbIH curHan [TA comepxut penermio mpubnusutenbHo u3 160 win
npuOam3uTenbHo u3 170 HYKJIEOTHIOB OTHOCUTEIBHO HeykopodeHHoro curHana IIA. B
HEKOTOPBIX BapUAHTaX OCYIIECTBJIEHHUS YKOpOUeHHbIH curHal [TA comepkur meneuuto u3 166
HYKJICOTH/IOB HYKJIEOTHAOB OTHOCHUTENIBHO HeykopoueHHoro cur"ana ITA. B HekoTopbIx
BapMAHTaX OCYILECTBJIEHUS BapHAHTHBIH CHUTHAl TMOJUA  CONEPXKUT  HyKIEOTHUIHYIO
MOCJIEIOBATEIbHOCTh, KOTOpasi uMeeT, 1o MeHblue mepe, 90%, 92,5%, 95%, 98% wunu 99%
unentugHoctd ¢ SEQ ID NO: 28. B HexkoTOpbIX BapuaHTax OCYIECTBIEHHs BapUaHTHBIH
curnan nonuA coxpepxut SEQ ID NO: 28.

B HekoTOphIX BapuaHTax OCYINECTBICEHUS BEKTOp Ha OCHOBe TAAV, copepkamquit
ykopoueHHbIl curHan 1A, npencrasiser codoit onny u3z SEQ ID NO: 22 unm 23, 1 BeKTOp Ha
ocHOBe TAAV, KOTOPBIH HE COAEPIKUT YKOpoueHHbIH curran ITA, npencrasnser codoit molyro
u3 SEQ ID NO: 9-12. B HekOTOpbIX BapHaHTax OCYLIECTBJIEHUs BEKTOp Ha ocHOBe TAAV c
yKOpOUeHHbIM cuUrHayioM ITA coxepskut nocaenoBaTenbHOCTh, UMerLy0 100% MaAeHTHYHOCTD
¢ SEQ ID NO: 22 unu SEQ ID NO: 23. B n1pyrux BapuaHtax OCyIUECTBICHUS BEKTOP Ha OCHOBE

rAAV c¢ ykopoueHHbIM curHaioMm IIA wumeer, mo MmeHbwneil mepe, npubnusutensHo 70%
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UJIEHTHYHOCTH, TI0 MEHbIIeH Mepe, npuoOnm3urensHo 80% HIEHTHMYHOCTH, 1O MEHbIIEH Mepe,
npubmmuTenbHo  90%  UIEHTUYHOCTH, 1O MeEHbIued Mepe, mnpubiusurenbHo  95%
UJIEHTUYHOCTH, 110 MEHbIIeH Mepe, NMpUOIM3UTeNnbHO 96% HIEHTUYHOCTH, 1O MEHbIIEH Mepe,
npuOmmuTenbHo  97%  WIEHTUYHOCTH, 1O MeHblued Mepe, mnpubiusuresbHo  98%
UJIEHTHYHOCTH, TI0 MEHbIIeH Mepe, NMpUOIM3UTENbHO 99% HIEHTHMYHOCTH, MO MEHbIIEH Mepe,
npubnu3uTeNbHO 99,5% WAEHTUYHOCTH WM, TO MeHblIell Mepe, mpuOnu3uTenbHo 99,9%
unentuyHoctd ¢ SEQ ID NO: 22 wnmm SEQ ID NO: 23. B HekoTOpbIX BapuaHTax
OCYIIECTBJIEHHsI BEKTOp Ha OCHOBe TAAYV uMeeT mocienoBaTeIbHOCTh HyKJIEHHOBOW KHCIIOTBI,
UMEIOLIYI0, TI0 MEHbIIeH Mepe, npudausurensHo 80% unentnanocty, 90% uaeHTuaHOCTH, 95%
uaeHTndHOCTH, 96% wumeHtnmuHoctH, 97% wunentudyHoctH, 98% wunmenTudyHOCTH, 99%
uaeHTHIHOCTH, 99,5% unerTudHocTH Uiu 99,9% unerrnadoctu ¢ SEQ ID NO: 22 wimm NO: 23,
3a MCKJIIOUEHUEM COZEp>KaHHUs JOMEHA, UMEIOIEro Mocjae0BaTeNbHOCTh, 10 MEHbIIEH Mepe, C
99% wmu 100% wupentuuHocteio ¢ SEQ ID NO: 25 wnu 26. B HEKOTOPBIX BapUaHTax
OCYIIECTBJIEHUsI BEKTOp Ha OCHOBe TAAV uMeeT mocienoBaTeIbHOCTh HyKJIEHHOBONH KHMCIOTBI,
UMEIOLIYI0, TT0 MEHbIIeH Mepe, npudnusurensHo 80% unentnanocty, 90% nnertunarocty, 95%
uaeHTndHoCcTH, 96% wumentnunoctH, 97% wumentudyHocTH, 98% wunmentwdyHOCTH, 99%
uaeHTHIHOCTH, 99,5% unentuunoctu wnu 99,9% unenrnanoctu ¢ SEQ ID NO: 22 wnnm 23, 3a
UCKJIFOYEHUEM COZEp>KaHus AOMEHA, MMEIOILEro NOCIeN0BaTENbHOCTD, 110 MEHbIIEH Mepe, Ha
99% unu 100% unentuunyro SEQ ID NO: 28.

AJNBTEepHATUBHO, 3TH 3aMEHbl MOTYT MPUBECTH K MOAU(DHKAIMH AMHUHOKHCJIOTHOU
HIOCJIEIOBATEIbHOCTH KOAUPYEMOro Oenka, B pe3yJibTare 4ero KOAupyeMbli Oenok Oyaer umerhb
OJTHY WJIM HECKOJIbKO 3aMEH aMHHOKHUCIIOT (Hampumep, Haiauuue 1, 2, 3,4, 5, 6,7, 8,9, 10, 10-15
win 15-20 3aMeH aMUHOKHCIIOT) OTHOCHTEIBHO TOCIEIOBATENIbHOCTH OeJIKa TUKOTO THUMa. JTH
3aMeHbl BKJIIOYAIOT XUMHYECKHe MOIU(DUKAIMK, a TAKKe YKOPOUYEHHs. DTOT TEPMHUH TaKKe
OXBaThIBaeT (DYHKLHUOHAJbHbIE (DParMeHThl MOCJIEIOBATEIPHOCTH HYKJIEMHOBOM KUCIIOTHI
IOMKOTO THUNa. DTH MoAu(pUKauuu pedepeHCHON MOCIeI0BaTeIbHOCTH MOTYT BCTPEYAThCs Ha 5'-
win 3'-KOHIax pepepeHCHON TOCIeOBATEIbHOCTH WM B JIOOOM MeCTe MEXAy STHMHU
NOJIOXKEHUSIMHY, 4epenysich JHOO HWHIMBUAYAJIbHO CPEOH HYKJIEOTHIAOB B pedepeHCHOH
MOCJIEIOBATEIbHOCTH, JHUOO B ONHOW WM HECKOJbKUX HETPEPBIBHBIX TPYINaX BHYTPH
pedepeHcHOI mocaen0BaTEeNbHOCTH.

C npakTUYecKOH TOUKHM 3pEHMs, SBIACTCS JIM Kakas-TMOO KOHKPETHas MOJIEKyJa
HYKJIEMHOBOM KHUCJIOTHI WJIM TIOJIMIENTHA, 10 MeHblel mepe, Ha 80%, 85%, 90%, 95%, 96%,
97%, 98% unu 99% uaeHTUYHON, HalpUMep, HyKJIE€OTHIHON MOCIeN0BAaTEIbHOCTH TPAHCTEHA.
WIN 3aKOAUPOBAHHOrO OeNlka, MOYKHO ONpenemsaTh OOBIMHBIM OOpa3soM € MOMOIIBI0 M3BECTHBIX

KOMITBIOTEPHBIX MHporpamm. IIpeamouTuTenpHblli cnoco0 OmnpeneneHuss HauiaydIuero oo0Inero
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COOTBETCTBHUS MEXY 3anpaliuBaeMon MOCJIEZI0BATEIbHOCTBIO (manpumep,
NOCJI€ZIOBATEILHOCTHIO no HACTOsLIEMY PaCKPBITHIO) u WHJIUBUY AJIbHOM
NOC/IEIOBATEIbHOCTBIO,  Takke  OOO3HayaeMblii  Kak  r100anbHOE  BBIPABHUBAHUE

NOCJIEIOBATENbHOCTEH, MOXHO onpenenarts ¢ nomouwpldo FASTDB unu  xomnbroTepHOM
nporpammsl blastn, ocHoBanHol Ha anroputme Brutlag ef al. (Comp. App. Biosci. 6:237-245
(1990)). Tlpu BBIpaBHMBAHUH TOCJIEAOBATENLHOCTEH 3ampamiuBaeMas MOCIeOBATEIbHOCTh U
UHAUBUy AJIbHAS NOCJIEIOBATEIbHOCTD SIBJISIFOTCSA 100 HYKJIEOTUIHBIMU
NOCJIEZIOBATEIbHOCTSIMY,  JIMOO ~ aMUHOKHCJIOTHBIMH  TMOCJEIOBATEIbHOCTAMU.  Pe3ynbraTt
YKa3aHHOTO TJI00aJIbHOTO BBIPABHUBAHMS MOCJIEIOBATEIBHOCTEH BBIPAKAIOT B BUIE MPOLIEHTA
uneHTHYHOCTH. OnTUMaibHbIe MapaMeTphl, UCIOJb3yeMble MPH BBIPABHUBAHUU aMHUHOKHCIIOT
FASTDB: warpuma=PAM 0, y4acToOK MakCHUMaJbHOTO COBHageHUs=2, 1mTpad 3a
HecooTBeTcTBUe=1, mTpad 3a mnpucoenuHeHne=20, AMUHA Tpynnsl paHAOMU3ALUH=0,
MOPOTrOBBIN Oan=1, pasMep OKHA=IJIMHA MMOCJIENOBATEILHOCTH, mTpad 3a mpomyck=>5, mrpad
3a pasmep IIponycka=0,05, pasmep okHa=500 wiu IJIMHA WHOAMBUIYAJbHOW aMUHOKHUCIOTHOMN
MOCJIEIOBATENIbHOCTH, B 3aBHCHMOCTH OT TOro, 4to Kopoue. CoBMamaroT/BBIPOBHEHBI JIU
HYKJIEOTHAbl WM  MOJUIENTUABL,  ONpPENeNsloT IO  pe3yJbTaTaM  BbIpaBHUBAHMS
nocaenosatenbHocTeii B FASTDB. 3JT0 mnpoueHTHOe copaep:kaHHe 3aTeM BBIUUTAIOT U3
UJIGHTUYHOCTH, PAcCYUTAHHOHN BhllIeykazaHHOW mnporpammoii FASTDB c¢ ucnons3oBaHueM
YKa3aHHBIX IapaMeTPOB, YTOOBI MOJYYUTh OKOHYATEJbHBIH NPOLEHT HIEHTUYHOCTH. IJTOT
OKOHYATEeNIbHbII MPOLEHTHBIN MOKa3aTelb UACHTUYHOCTU UCIMONB3YIOT IS LieJiel HAaCTOSIIEro
packpbiTusi. [l MHAMBUIYYaJIBHBIX MOCIEAOBATEIBHOCTEH, YKOPOYEHHbIX Ha 5'- w/mmm 3'-
KOHLIAX OTHOCHUTEJBHO 3alpalluBA€MO MOCIEAOBATEIbHOCTH, MPOLEHT HAECHTUYHOCTH
KOPPEKTUPYIOT nyTeM nojicyera KOJINUECTBA HYKJIEOTHIOB 3anpanrnBaeMoin
MOCJIEIOBATENIbHOCTYH, ~ PACMONIOkKEeHHBbIX 5'  wmiau 3'  OTHOCHTENBHO — 3aIlpalliuBaeMoi
NOCJIEZIOBATEIbBHOCTH, KOTOpPBbIE HE  COBIAJAIOT/BBIPABHUBAIOTCS C  COOTBETCTBYIOIIMMH
HYKJICOTUIAMU HMHIMBHIYaJbHOW IOCJIEIOBATEIBHOCTH, B BHJE NPOLIEHTa OT OOIIero 4ucia
OCHOBAHUI 3ampalrBaeMoi mocjenoBaTeibHOCTH. [1oqo0HbIe crIOCOOBI MOXKHO HCIIOIB30BATh
11 CPaBHEHMsI aMUHOKHUCJIOTHBIX TOCTIeI0BATENbHOCTEH.

benku cemeiictea S100, KOTOpBIE MOXKHO HCIIONB30BAaTh B COOTBETCTBUU C HACTOSIIINM
PaCKpBITHEM B KaueCTBE HEOTPAaHUUMUBAOIINX NpruMepoB BkmodaroT, STO0A 1, SI00A2, S100A3,
S100A4, S100AS5, S100A6, S100A7 (manpumep, mncopuasuH), S100A8 (Hampumep,
kanbrpanyiud A), S100A9 (manpumep, kamprpanyiua B), S100A10, S100A11, S100A12
(marmpumep, xanerpanyiuH C), S100A13, S100A14, S100A15 (Hanmpumep, koeOHEPH3HH),
S100A16, S100B, S100P u S100Z, unu ux BapUaHTBHI.

B HexoTOphIX BapuaHTax OCyLIeCTBJIeHUsI Oenok cemericTBa S100 MOKeT MpencTaBisTh



25

coboii kanpumii-ces3piBatommii  Oemoxk Al S100 (S100A1). B  HeKoTOpbIX BapuaHTax
ocymecteineHus S100A1 npexncrasiser codoii cepaeunsiii SI00A1 (cS100A1) wnu ero BapuaHT.
benok cS100A1 sBnsieTcss peryisiTOpOM COKPATHTENBbHOI CIIOCOOHOCTH MHMOKapna. YpPOBHHU
Oenka c¢S100A1 cHumxeHbl B TUNEPTPOPUPOBAHHON TKAHHM IIPABOTO JKENYIOYKAa B MOZAENH
neroyHo runeprensuu. Kpome toro, SI00A1 sBnsercs peryasiTopoM TIe€HETUYECKOU
IpOrpaMMbl, Jexamed B OCHOBe rumeprpopum cepaua, mnockonbky S100A1 wmHruGupyer
anbdal-anpeHepruueckyr0 CTUMYJISILUIO TeHoB runepTpoduu, Brmodas MYH7, ACTAL wu
S100B.

B xapmuommoumrtax S100A1 perynupyer kanbluii-koHTponupyemyro cetb CP,
CapKOMEPHYI0 M MHTOXOHIPHAJbHYI) (YHKIMHM TOCPEACTBOM MOAYJSIIMUA aKTUBHOCTH
peuentopa puasonuHa 2 (RYR2), Ca?"-AT®a3bl capko/3HIOMIA3MATHYECKOTO PETUKYIyMa
(SERCA), tutuna u mutoxonnpuaibaoii F1-AT®a3el. B pesynbrare, KapJHOMHOLMTHI U CepaLa
¢ mnosbllleHHON 3kcnpeccueil SI00A1 neMOHCTPUPYIOT NOBBILIEHHYIO CHUCTOJUYECKYIO MU
JIMACTOJIMYECKY IO MPOM3BOAUTELHOCTb B PE3yJbTaTe yaydIIeHHs TepexoaHbx ammiutya Ca’
3a cyer ypenudenus 3arpy3ku CP Ca** u mociefyronero cucToau4eckoro Beiceoboskaenus Ca’”
BMECTE€ CO CHMKeHHeM uactonmuueckoil yreuku Ca’” B CP M ycuneHHON HOBTOPHOM
cexsectparmeii Ca’>". OnHoBpemenHo s1, SI00A1 yBenuuuBaeT BbIPabOTKY MUTOXOHIPHATBLHOTO
BBICOKO3HepreTnyeckoro (ocdara u, Takum 00pa3oM, KOOPAUHHUPYET MOCTYIICHHE SHEPTHH C
TMOBBILIEHHBIM CIPOCOM Ha aneHo3uH S'-tpudocdar (ATD) 3a cuet ycunennoro obopora Ca’™ B
kapauomuouutax. CHukenue skcnpeccun S100A1 B kapAMOMUOLIMTAX CBSI3aHO CO CHUXKEHHEM
COKPATUTEIbHOW (YHKIMH, YTO TOATBEPKIAAET MNATO(PHU3HONOTHUECKYI0 3HAYMMOCTH 3TOTO
Oenka.

B HexkoTOpBIX BapuaHTaxX OCYILIECTBJIECHUs IOCJIEAOBATENBHOCTh IOJUHYKJIEOTUIOB
k/IHK S100A1 (TpancreHa) jo00ro m3 pacKpbIThIX BEKTOpPOB Ha ocHOBe rAAV mmeer 100%
UJIGHTUYHOCTh C TNpPUPOAHON mnocnenoBarenbHOCThI0 S100A1. B HekoTOphIX BapuaHTax
OCyIIeCTBJIEHUs] TMpHupoaHas mnocienosatenbHocTh SI00A1 mnonmyueHa ot denoBeka. B
HEKOTOPBIX BapUaHTaX OCYIIECTBIEHUs NpupoaHas nocienosatenbHOCTb S100A1 monydena ot
cobak. B mpyrux Bapumantax ocymecTBieHus nocienorareapbHocTh KJIHK S100A1 umeer, mo
MeHbLIeH mepe, mpubmusuTespHo 70% WAEHTHYHOCTH, MO MEHBIIEH Mepe, MPUOIH3UTEIBbHO
80% HMOEHTUYHOCTH, O MeHbLIel Mepe, mpuOnu3uTenbHO 90% WASHTUYHOCTH, TIO MEHbLIEH
Mepe, NpUOIM3UTENBbHO 95% WAGHTUYHOCTH, 1O MeHbIneH Mepe, NpuOIM3UTENbHO 96%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMpUOIM3UTENnbHO 97% HIEHTHUYHOCTH, 1O MEHbIIEH Mepe,
npubmmuTeNbHo - 98%  MIEHTUYHOCTH, 1O MeEHbIned Mepe, mnpubiusurenbHo  99%
UJIEHTUYHOCTH, TIO MEHbIIeH Mepe, MpUOIU3UTENbHO 99,5% WOEHTUYHOCTH WIH, 1O MEHBIIEH

Mepe, MpuOIM3UTENbHO 99,9% NASHTUYHOCTH C MPUPOJHON nocienosaTenbHOCThI0 STI00AT.
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B Hexkoropeix BapmaHTax ocyulecTBieHus nociaenoBateapbHocTh kJIHK ST100A1
ONTHMU3MPOBAHA MO KOJOHAM JUIsl 3KCIIPECCUU B KJIETKax 4esloBeka. B HEKOTOpBIX BapHaHTax
OCYILECTBJIEHUS IOCJIENOBATEIbHOCTD k/IHK (TpaHCcrena) S100A1 COIEPKUT
nocyieoBaTeIbHOCTh, uMeroly 100% uaentuunocts ¢ SEQ ID NO: 5, SEQ ID NO: 8 umu
SEQ ID NO: 25. B HEKOTOpbIX BapHaHTaxX OCYLIECTBIEHHUs BEKTOP HA OCHOBE TAAV comep:kut
tpaHcreH S100A1, xortopeiii comepsxkur SEQ ID NO: 8, mpeacraBnsromyo coboit
NOCJIEA0BATENIbHOCTb, ONTHUMM3MPOBAaHHYIO IO KOAOHaM Il JKCIpeccuu y Jrofed. B
HEKOTOPBIX BapUaHTax ocyuecTsiaeHus nocaenosareapbHocTh kKIHK S100A1 mpencrasmisier

cobori  mocnemoBarenpHOCTE SEQ ID NO: 25, «kortopas mpexacrasiser  coOoi

>
MOCJIEIOBATEIbHOCT, ONTHUMM3UPOBAHHYIK) @0 KOJAOHAM Ui OJKCIPECCHMM Y JIIOAEH U
JOTMOJHUTENBHO UMEIOIIYI0 TIOHIKEHHOE conepskanne ryannHa u murosuHa (G/C). B mpyrux
BapMaHTax ocylecTsieHus nocienosarenbHocTh KJIHK SI100A1 umeer, mo mesblueill Mepe,
npubmmuTenbHo  70%  UIEHTUYHOCTH, 1O MeHblned Mepe, mnpubnusurenpHo  80%
UJIEHTHYHOCTH, TI0 MEHbIIeH Mepe, npuoOam3urensHo 90% HIEHTHYHOCTH, 1O MEHbIIEH Mepe,
npuOmmBuTeNbHO  95%  WIEHTUYHOCTH, 1O MEHbIIed Mepe, mnpudbiusurenpbHo  96%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMPUOIM3UTENbHO 97% HIEHTHYHOCTH, 1O MEHbIIEH Mepe,
npubmmuTenbHo  98%  MIEHTUYHOCTH, 1O MeEHbIIed Mepe, mnpudbiusurespbHo  99%
UJIEHTUYHOCTH, TIO MEHbIIeH Mepe, MpuOIN3UTENbHO 99,5% WOEHTUYHOCTH WIH, 10 MEHBIIEH
mepe, npudamsuTenbHo 99,9% unentuunoctu ¢ SEQ ID NO: 5, SEQ ID NO: 8 unu SEQ ID
NO: 25.

B npyrux BapuaHTax ocyinecTBieHus nocienosarenbHocTh  kJJHK - S100A1
ONTHMMHU3UPOBAHA IO KOJOHAM JJIsl 3KCIPECCHH B KIETKax cobak. B HeKOTOpwIX BapuaHTax
OCYILECTBJIEHUS NOCJIEAOBATEIbHOCTD k/IHK (TpaHcrena) S100A1 COIEPHKUT
nocyenoBaTeIbHOCTh, uMerIy 100% unentuyHocts ¢ SEQ ID NO: 1, SEQ ID NO: 21 unu
SEQ ID NO: 26. B HeKOTOpbIX BapHaHTaX OCYILIECTBIEHUS BEKTOpP Ha OCHOBE TAAYV comepkut
tpancren S100A1, kotopeiii comepxkutr SEQ ID NO: 21, mnpencraBiasiomyn coOoi
NOCJIEIOBATENIbHOCTD, ONTUMHI3HPOBAHHYIO IO KOJOHAM ISt SKCIpeccuu y cobak. B HEKOTOphIX
BapuaHTax ocymectBieHuss mnocienosarenbHocth KAHK S100A1 mpencraBisier  coboit

nocienoBatenbHocTe  SEQ ID NO: 26, xkotopass sBIsSeTCS IOCJEN0BATENbHOCTHIO,

)
ONTUMI3HPOBAHHYIO IO KOAOHAM Uil 3KCIPECCHH Yy CO0AaK W JIOMOJHUTENBHO HMEHOINYIO
noHmwkeHHoe conepkanue G/C. B HeKOTOpBIX BapuaHTaX OCYUIECTBJICHHS BEKTOP HAa OCHOBE
rAAV copepxut nocnenosatenpbHocTh KJIHK S100A1, xoTopas uMmeer, mo MeHbIIEH Mepe,
npubmmuTenbHo  70%  WMAEHTUYHOCTH, 1O MeHbluer Mepe, mnpubnusurenpbHo  80%

UJIEHTUYHOCTH, 110 MEHbIIeH Mepe, npuoOiam3urenbHo 90% HIEHTUYHOCTH, 1O MEHbIIEH Mepe,

npubmmuTenbHo - 95%  UIEHTUYHOCTH, 1O MeHbIued Mepe, mnpubiusurenbHo  96%
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UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMpUOIM3UTeNnbHO 97% HIEHTUYHOCTH, 1O MEHbIIEH Mepe,
npubmmuTenbHo  98%  MIEHTUYHOCTH, 1O MeEHbIIed Mepe, mnpubiusuresbHo  99%
UJIEHTUYHOCTH, TIO MEHbIIeH Mepe, MpUOIN3UTENbHO 99,5% WOEHTUYHOCTH WIH, 1O MEHBIIEH
Mepe, npudmmsurenbHo 99,9% unentnanoctu ¢ SEQ ID NO: 1, SEQ ID NO: 21 wmu SEQ ID
NO: 26.

Heorpanunuuparomue npumeps! nocneposarenpHocTeit k/JIHK SI00A 1 nznosxeHs! nanee.

HaTuBHbIM S100A1 (homo sapiens)

ATGGGCTCTGAGCTGGAGACGGCGATGGAGACCCTCATCAACGTGTTCCACG
CCCACTCGGGCAAAGAGGGGGACAAGTACAAGCTGAGCAAGAAGGAGCTGAAAGA
GCTGCTGCAGACGGAGCTCTCTGGCTTCCTGGATGCCCAGAAGGATGTGGATGCTGT
GGACAAGGTGATGAAGGAGCTAGACGAGAATGGAGACGGGGAGGTGGACTTCCAG
GAGTATGTGGTGCTTGTGGCTGCTCTCACAGTGGCCTGTAACAATTTCTTCTGGGAG
AACAGTTGA (SEQ ID NO: 5)

ontummnpoBanHbid S100A1 (homo sapiens)

ATGGGCAGCGAGCTGGAGACCGCCATGGAGACCCTGATCAACGTGTTCCACG
CCCACAGCGGCAAGGAGGGCGACAAGTACAAGCTGAGCAAGAAGGAGCTGAAGGA
GCTGCTGCAGACCGAGCTGAGCGGCTTCCTGGACGCCCAGAAGGACGTGGACGCCG
TGGACAAGGTGATGAAGGAGCTGGACGAGAACGGCGACGGCGAGGTGGACTTCCA
GGAGTACGTGGTGCTGGTGGCCGCCCTGACCGTGGCCTGCAACAACTTCTTCTGGGA
GAACAGCTGA (SEQ ID NO: 8)

ontumusrpoBaHHblit S1I00A 1 co cHmkenHbIM coneprxkanueM G/C (homo sapiens)

ATGGGCTCTGAGCTGGAGACCGCCATGGAGACCCTGATCAATGTGTTCCACG
CCCACTCTGGCAAGGAGGGCGATAAGTACAAGCTGTCTAAGAAGGAGCTGAAGGAG
CTGCTGCAGACCGAGCTGTCTGGCTTCCTGGATGCCCAGAAGGATGTGGATGCCGTG
GATAAGGTGATGAAGGAGCTGGATGAGAATGGCGATGGCGAGGTGGATTTCCAGGA
GTACGTGGTGCTGGTGGCCGCCCTGACCGTGGCCTGCAATAATTTCTTCTGGGAGAA
TTCTTGA (SEQ ID NO: 25)

BripaBHMBaHUE HYKJICOTHUIHBIX Nocyiei0BaTeNbHOCTEN MEXAY KOJIOH-
ontuMu3upoBaHHON  mocnenoatenbHOCThIO  KJJHK  S100A1 denoBeka w  HAaTUBHOMN
nocnenoBatebHOCTEIO KJJHK S100A1 denoeka (SEQ ID NO: 8 u 5, COOTBETCTBEHHO)
nokas3aHo Ha ¢wur. 13.

JInst cripaBKH, HEKOTOPbIE HEOTPAHMYUBAIOLINE MPUMEPHI MOJYUYEHHBIX OT JKHUBOTHBIX
nocnenosatenbHocTeil kK/IHK S100A1 onmcanbl Huxke. BrlpaBHUBaHHE HYKJIEOTHUAHBIX
MOCJIEAOBATEIBHOCTEN  MEXAY KOJOH-ONTUMHU3UPOBAHHON mnocnienosarenbHOCTh0  K/IHK

S100A1 cobaku 1 KOZOH-ONTUMU3HPOBaHHON TocaenoBaTesibHOCTRIO KJIHK S100A1 uenoseka
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(SEQ ID NO: 21 u 8, coorBercTBeHHO) moka3zaHo Ha ¢ur. 14. SEQ ID NO: 26, koropas
NpeACTaBisieT COOOW KOIOH-ONTHUMH3HUPOBAaHHYIO mocienoBareabHOcT S100A1 cobaku co
CHUM>KeHHBIM coneprkanneM G/C, u3noskeHa HIxKe.

HatuBHbIA S100A1 (canis lupus familiaris)

(pedepencuas nocaenosarenbHoctb NCBI: XM 005622816.2)

ATGGGCTCTGAGCTGGAGACAGCGATGGAGACTCTCATCAATGTGTTCCATG
CCCACTCGGGCAAGGAGGGAAACAAGTACAAGCTGAGCAAGAAGGAGCTAAAGGA
GCTGCTGCAGACTGAGCTCTCCGGCTTCCTGGACGCCCAGAAGGATGCGGATGCTGT
GGACAAGGTGATGAAAGAGCTAGATGAGAATGGAGATGGGGAGGTGGACTTCCAG
GAGTATGTGGTGCTGGTGGCTGCCCTCACAGTGGCCTGTAACAACTTCTTCTGGGAA
AACAGTTGA (SEQ ID NO: 1)

ontumiupoBanHbiid S100A1 (canis lupus familiaris)

ATGGGCAGCGAGCTGGAGACCGCCATGGAGACCCTGATCAACGTGTTCCACG
CCCACAGCGGCAAGGAGGGCAACAAGTACAAGCTGAGCAAGAAGGAGCTGAAGGA
GCTGCTGCAGACCGAGCTGAGCGGCTTCCTGGACGCCCAGAAGGACGCCGACGCCG
TGGACAAGGTGATGAAGGAGCTGGACGAGAACGGCGACGGCGAGGTGGACTTCCA
GGAGTACGTGGTGCTGGTGGCCGCCCTGACCGTGGCCTGCAACAACTTCTTCTGGGA
GAACAGCTGA (SEQ ID NO: 21)

ontummnpoBaHHbid SI00A1 co cHmxkenHbiM conepskanueM G/C (canis lupus familiaris)

ATGGGCTCTGAGCTGGAGACCGCCATGGAGACCCTGATCAATGTGTTCCACG
CCCACAGCGGCAAGGAGGGCAATAAGTACAAGCTGTCTAAGAAGGAGCTGAAGGA
GCTGCTGCAGACCGAGCTGTCTGGCTTCCTGGACGCCCAGAAGGACGCCGACGCCG
TGGACAAGGTGATGAAGGAGCTGGACGAGAATGGCGACGGCGAGGTGGACTTCCA
GGAGTACGTGGTGCTGGTGGCCGCCCTGACCGTGGCCTGCAATAATTTCTTCTGGGA
GAATTCTTGA (SEQ ID NO: 26)

HatuBHbIA S100A1 (felis catus)

(pedepencuas nocnenosarenbHocTh NCBI: XM 003999773 .3)

ATGGGCTCAGAGCTGGAGACGGCGATGGAGACTCTCATCAACGTGTTCCACG
CCCACTCGGGCAAGGAGGGAGACAAGTACAAGCTGAGCAAGAAGGAGCTAAAAGA
GCTGCTGCAGACCGAGCTCTCTGGCTTCCTGGACGCCCAGAAGGATGCCGACGCTGT
GGACAAGGTGATGAAAGAGCTAGACGAGAATGGAGATGGGGAGGTGGACTTCCAA
GAGTATGTGGTGCTGGTGGCTGCCCTCACAGTGGCCTGTAACAACTTTTTCTGGGAG
AACAGTTGA (SEQ ID NO: 2).

B acmekrax 1o HACTOALIEMY PAaCKPBITUIO TMPEMAJIAraroTCd KOMIIO3ULIUKU U CHOCO6bI,

KOTOpbIE IPEeNyCMaTPUBAIOT JAOCTABKY TPAHCTeHa, KOAMPYIOLIEr0 MHIHOUTOP —aronrosa
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(HampuMep, MPOTUBOANONTO3HBIN areHT). MIumocTpaTuBHbIe MPUMEPbl HHIHOUTOPOB aIoNnTo3a
BrirouaroT fink, p35, crmA, Bcl-2, Bcel-XL, Mcl-1, E1B-19K u3 anmeHoBupyca, a Takxke
AHTArOHUCTHI NTPOATIONTOTUYECKUX areHTOB (HaIpUMep, aHTUCMBICIOBbIE NOCIENOBATENbHOCTH,
puOO3UMBI, aHTUTENA U T.J.). B HEKOTOPBIX BapHAHTaX OCYINECTBJIEHUs] HHTHOUTOPOM aronTo3a
ABJISIETCS CEPAEUHBIN PErpeccop arnonro3a ¢ AOMeHOM pekpyTupoBanus kacnasbl (ARC) unu ero
BApUAHT. B NIpyrux BapuaHTax OCYLIECTBJIEHHS HHIHOUTOPOM aIloNTO3a SIBJSIETCS] CEpAEeYHbIN
ARC wnu ero BapuaHT. B HEKOTOpBIX BapUaHTAX OCYLIECTBIECHUS MOXET ObITh KEJNATebHBIM
HoCTaBJsITh Oenok cemericTBa S100 u HHrHOUTOP anonTo3a pasaenbHO. B HEKOTOPBIX BapUaHTax
OCYIIECTBJICHHsI, TPAHCTEH, KOoAupyromumii Oejok cemeiictea S100, TOCTABISIFOT OJHOBPEMEHHO
WIN TIOCJIENOBATENIbHO C OIHHUM WJIM HECKOJbKUMH HHU3KOMOJIEKYJIIPHBIMH WHTHOHTOPAMHU
anonro3a. [lpyrue mpenanosaraeMble HHU3KOMOJIEKYJISIPHbIE MHTMOMTOPBI amonTo3a BKIOYAIOT
UHruOuTOpEl c-Myc, umHruomropsl Bax, wmHruOutopsl pS53, uarudutops! tBid, mHruOGuTOpHI
Kacra3 U UHrUOUTOPBI MPOAIONTOTHYECKUX MpeacTaButeneii cemeiictea BCL-2.

cARC mpencraBnser co0OH amONTOTHYECKHH PEryJATOPHBIA  OENOK, KOTOPBIi
SKCIIPECCUPYETCsl MOYTH MWCKIIOUUTENbHO B MHOIEHHBIX kieTkax. OH comepKuT AOMeH
pekpytupoBanusi kacmasel (CARD), uepe3 KOTOpbIi OH OJIOKHPYeT aKTHBAIMIO HEKOTOPBIX
uHMIMATOpHBbIX Kacras. ARC taxke OIOKHpYeT Kacra3a-He3aBHCHUMbIE COOBITHS, CBSI3AHHBIE C
amonTo30M. ATONTO3, BbI3BAHHBIN OCTPONM HIIEMHENH M NOCIEAYIOLUIMM PEMOAEIUPOBAHUEM
JKENYIOYKOB, pacCMaTpUBAIOT KaK  MeQuaTtop CepAedYHON  HeAOCTATOYHOCTU.  XOTS
MOCTULIEMUYECKAsl Cep/ieuHasi HEAOCTATOYHOCTb MOKET UMETh HECKOJIBKO MPUYMH, B MOCJIEIHEE
BpeMsi BHHMaHHE ObLJIO HANpPAaBJIEHO HA IMOHMMAHUE BKJIAa aroNnTo3a WM MPOrpaMMHUpPYeEeMOH
rubenn  KJIeTOK.  AIONTO3  XapakTepu3yercst COXPAHEHHEM  MHUTOXOHJAPHAIbHOH |
CapKoJIeMMaJIbHOW ~ MeMOpaH, KOHIEHCAalued sIIepHOro XpoMaThHa U (arouuTo3om
MakpodaraMu WM COCEOHMMHM KJIETKaMH Oe3 3ammyCKa BOCHAJHMTEIBHOTO OTBETAa. AKTHUBALIUS
amonTo3a, Kak W3BECTHO, MPOUCXOAUT IOCPEACTBOM MEXaHM3MOB, BKJIHOYAIOIIUX KacCIasbl,
CEMEMCTBO IIMCTEMHOBLIX IMPOTe€a3, KOTOpbleé CHHTE3UPYIOTCS B BHAE HEAKTUBHBIX
NPEAIECTBEHHUKOB U MPOTEOIUTHYECKH PaCIleIuisitoTes 10 akTuBHON popmbl. ARC cnocoben
OJIOKMPOBATH AKTHBALIMIO ATIONTO3a MyTeM OJOKMPOBAHUS KacIias.

Takum 00pa3oMm, B HEKOTOPBIX AaCIEKTaX B HACTOSALIEM IOKYMEHTE IPEaararoTCs
BEKTOPbl Ha OCHOBE TAAV (WM BEKTOPBl Ha OCHOBE HYKJIEHHOBOH KHCIOTBI TAAV),
cofiepskaliie IOJMHYKJIEOTUABl, KOTOpbIE COJEPKAT IOCIEeN0BAaTENbHOCTb, KOTOpas, IO
MeHblel Mmepe, Ha 90%, mo meHbled Mepe, Ha 95% wunu, mo MeHbinedr mepe, Ha 99,5%
UIeHTUYHA JT000H HykieoTnaHOM nocienoarenbHocta u3 SEQ ID NO: 6-8, 16, 21, 25 u 26. B
HEKOTOPBIX BAapHAHTaX OCYLIECTBJIEHUS MOJMHYKJIEOTHHAs IOCIEAOBATEIbHOCTb OTIMYAETCs

oT nocnenoBarenbHocTH 1o oo u3 SEQ ID NO: 6-8, 16, 21,25u26Hwa 1, 2, 3,4, 5,6, 7, 8,
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9, 10, 11, 12 wunmu Gomee uem 12 HyKiIeOTHIOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHS
TIOJIMHY KJIEOTH/THAST TIOCIIEIOBATEIbHOCTh COACPIKUT yHacTKU npuOamsuTessHo 35, 50, 75, 100,
125, 150, 175, 200, 220, 225, 230, 235, 240, 245, 250, 255, 260, 265, 270, 275, 280 umu 285
MOCJIeIOBATENIbHBIX HYKJIEOTHAOB, o0mux ¢ jobdoit u3 SEQ ID NO: 6-8, 16, 21, 25 u 26. B
KOHKPETHBIX BapUAHTAX OCYINECTBJICHUs JIOOOW M3 PACKPBITBIX BEKTOPOB Ha OCHOBE TAAV
COIEPKUT TIOJIMHY KJIEOTH, KOTOPbIi comep:kuT irodyio u3z SEQ ID NO: 6-8, 16, 21, 25 u 26.

B HexkOoTOpBIX BapMaHTax OCYLIECTBJIEHUS PACKPBIThIE MOCJIENOBATEIbHOCTH TPAHCTEHOB
cARC u S100 conmepaTt yKkopodeHHs: Ha S5'- uiu 3'-KOHIIE OTHOCUTEIBHO MOCIIEN0BATEIbHOCTH
JUKOTO THUIA WM KOJOHBI-ONTUMHU3UPOBAHHON MOCIENOBATEIbHOCTU. B HEKOTOPBIX BapHaHTax
OCYIIECTBJIEHHs] PACKPbIThIE IMMOCJIEI0BATENIbHOCTU TPAHCT€HOB COAEPKHUT YKOpOueHus Ha 5’-
wm 3’-xkoHne otHocuteapbHO SEQ ID NO: 1, 3, 5-8 m 15-21. B HekoTOpbhIX BapuUaHTax
OCYLIECTBJIEHUS] TPAHCT€H COAEPKUT HYKJIEOTUIHYHO MOCIEN0BATENBHOCTD, KOTOPast OTINYAETCs
ot nocnenoBatenbHocTH 060k u3 SEQ ID NO: 1, 3, 5-8 m 15-21Ha 1, 2, 3,4, 5,6,7, 8,9, 10,
11, 12 unu Gonee yem 12 HykjeoTHOOB. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHS TPAHCTEH
COIEpPKUT y4dacTku npudmmsutensHo 35, 50, 75, 100, 125, 150, 175, 200, 220, 225, 230, 235,
240, 245, 250, 255, 260, 265, 270, 275, 280, 285, 300, 350, 400, 450, 500, 550, 575 unu 600
MOCJIeIOBATEIbHBIX HYKJIEOTHAOB, o0mmx ¢ iodoit u3 SEQ ID NO: 1, 3, 5-8 u 15-21.

B HexkoTOpbIX BapuaHTaxX OCYILUECTBJIECHUs IOCJIEAOBATENBHOCTb IOJIUHYKJIEOTULOB
kIHK cepneunoro ARC (unm TpaHCreHa) U3 pacKpbITBIX BEKTOPOB Ha OCHOBE TAAV umeer
100% wunenTuuHOCTH mnpuUponHOM mocnenoBatenabHocTH CARC. B apyrux BapuaHTax
ocyectsyeHus nocienosarenbHocTh KJJHK cARC nmeert, no Menbinei Mepe, MpuOIU3HTEIbHO
70% WAEHTHYHOCTH, 1O MeHblIeld Mepe, mpubam3uTensHO 80% HMAEHTHMYHOCTH, 1O MEHbLIEH
mepe, npubamsuTensHo 90% WAEHTUYHOCTH, 1O MeHbIIeH Mepe, npuOIM3UTEabHO 95%
UJIEHTHYHOCTH, TI0 MEHbIIeH Mepe, NpUOIH3UTENbHO 96% HIEHTHYHOCTH, 1O MEHbIIEH Mepe,
npubm3uTeNbHO  97%  UIEHTUYHOCTH, 1O MeHbInel Mepe, mnpubnusurenbHo 98%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMPUOIH3UTENbHO 99% HIEHTHYHOCTH, 1O MEHbIIEH Mepe,
npuOIMBUTENbHO 99,5% HMIOEHTUYHOCTH WM, TIO MEHbIIed wMepe, mpuOIu3uUTENbHO 99,9%
UJIEHTUYHOCTH C NpUpofHONM mnocienoBaTenbHOCThI0 CARC. B HekoTOpeIX BapuaHTax
OCyIeCTBJIeHHs NpupoaHas nocienosarenbHocTb CARC nmonyueHa ot yenoseka. B HexkoTOpbIX
BapUAHTaX OCYLIECTBJIECHUs MpUpoaHas nocienosarenbHocTb CARC nomnydena ot cobak.

B koHkpeTHbIX BapuaHTax ocyiecTsieHuss nocinenosarenbHocts kJIHK cARC
ONTHUMHU3UPOBAHA MO KOJOHAM IJI 3KCIPECCUU B KJIETKAaxX 4eJIOBEeKa. B HEKOTOpPBIX BapuaHTax
OCYII€CTBIIEHHS MIOCJIEZIOBATEIbHOCTh xk/IHK cARC (Tpancrena) COZIEPIKUT
nocyie[oBaTeIbHOCTh, uMeroIy 100% unentuunoctu ¢ SEQ ID NO: 6 unu SEQ ID NO: 7. B

APYyTUX BapuaHTax ocyiuecTsieHus nocnenosarenbHocTb k/JIHK cARC umeer, nmo meHbluei
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mepe, npudOamsuTensHo 70% WAEHTUYHOCTH, O MeHbInel Mmepe, npudmsurenbHo 80%
UJIEHTHYHOCTH, TI0 MEHbIIeH Mepe, npuoOam3urensHo 90% HIEHTUYHOCTH, 1O MEHbIIEH Mepe,
npuOmmuTeNbHo  95%  UIEHTUYHOCTH, 1O MeHbIIed Mepe, mnpubiusurenbHo  96%
UJIEHTUYHOCTH, N0 MEHbIIeH Mepe, Npubau3uTenbHo 97% HIEHTUYHOCTH, IO MEHbIIEH Mepe,
npubnusutensHo  98%  MOEHTUYHOCTH, 1O MeHbLIed Mepe, npubmusutessHo  99%
UIEHTUYHOCTH, 10 MEHbIIeil mMepe, mpuoausuTenabHo 99,5% HMASHTUYHOCTH WM, IO MEHbLIeH
mepe, npudmsuTenbHo 99,9% unentuynoctu ¢ SEQ ID NO: 6 unmu SEQ ID NO: 7.

B nmpyrux Bapmantax ocymectsieHus nocienosarenbHocth  kJIHK  cARC
ONTUMI3HPOBAHA TIO KOJOHAM JUIsl SKCIPECCHH B KieTkax cobak. B HEKOTOphIX BapuaHTax
OCYLIECTBJIEHUs] BEKTOp Ha oOcHOBe TAAV comepxkutr mnocnenoBareapbHOCTh kKJIHK CARC,
KOTOpasi UMeeT, N0 MEeHbIIeH Mepe, npubausuTenbHo 70% HMASHTUYHOCTH, IO MEHbINEH Mepe,
npubmmuTensHo  80%  WIEHTUYHOCTH, 1O MeHbIned Mepe, mnpubnusurenpHo  90%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMPUOIM3UTENbHO 95% HIEHTHMYHOCTH, 1O MEHbIIEH Mepe,
npuOIMBUTENbHO  96%  WIEHTUYHOCTH, 1O MEHbIIel Mepe, mnpudbnusurenpbHo 97%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMpHOIM3uTenbHO 98% HIEHTHMYHOCTH, 1O MEHbIIEH Mepe,
npuOmmBuUTeNbHO  99%  HOEHTHYHOCTH, MO MeHblnedl Mepe, mnpudausuteapbHo 99,5%
WIEHTUYHOCTH, WIH, 10 MEHbIIeH Mepe, npudbnusurenbHo 99,9% unentuanoctu ¢ SEQ ID NO:
16. B HEKOTOpBIX BapuUaHTax OCYyIECTBIeHHs BeKTOp Ha ocHoBe TAAV coxepxur SEQ ID NO:
16.

Heorpanunuusaromue npumepsl nocaeaosarenbHocTell KJIHK cARC onucanel Huxe.

HarusHas nocnenosatenbuocth kJJHK ARC (homo sapiens) nokazana 8 SEQ ID NO:
18.

ontumusupoBaHHbiii ARC (homo sapiens)

ATGGGCAACGCCCAGGAGCGGCCCAGCGAGACCATCGACCGGGAGCGGAAG
CGGCTGGTGGAGACCCTGCAGGCCGACAGCGGCCTGCTGCTGGACGCCCTGCTGGC
CCGGGGCGTGCTGACCGGCCCCGAGTACGAGGCCCTGGACGCCCTGCCCGACGCCG
AGCGGCGGGTGCGGCGGCTGCTGCTGCTGGTGCAGGGCAAGGGCGAGGCCGCCTGC
CAGGAGCTGCTGCGGTGCGCCCAGCGGACCGCCGGCGCCCCCGACCCCGCCTGGGA
CTGGCAGCACGTGGGCCCCGGCTACCGGGACCGGAGCTACGACCCCCCCTGCCCCG
GCCACTGGACCCCCGAGGCCCCCGGCAGCGGCACCACCTGCCCCGGCCTECCCCOG
GCCAGCGACCCCGACGAGGCCGGCGGCCCCGAGGGCAGCGAGGCCGTGCAGAGCG
GCACCCCCGAGGAGCCCGAGCCCGAGCTGGAGGCCGAGGCCAGCAAGGAGGCCGA
GCCCGAGCCCGAGCCCGAGCCCGAGCTGGAGCCCGAGGCCGAGGCCGAGCCCGAG
CCCGAGCTGGAGCCCGAGCCCGACCCCGAGCCCGAGCCCGACTTCGAGGAGCGGGA
CGAGAGCGAGGACAGCTGA (SEQ ID NO: 6)
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onruMmusuposadublii ARC (homo sapiens)

ATGGGGAATGCCCAAGAAAGGCCTTCTGAGACTATAGACCGCGAGCGCAAG
AGGCTTGTAGAAACCTTGCAGGCGGACTCTGGTCTCTTGCTGGACGCTCTGCTTGCG
CGGGGTGTTCTGACTGGACCGGAGTACGAAGCATTGGATGCCCTTCCTGATGCAGA
GAGACGAGTTAGACGCCTGTTGCTTCTTGTGCAAGGCAAGGGTGAAGCCGCCTGTC
AAGAGCTCCTGAGGTGTGCTCAACGAACCGCCGGGGCGCCAGATCCGGCATGGGAT
TGGCAACATGTGGGGCCCGGCTATCGGGACCGGAGCTACGATCCACCATGCCCGGG
TCATTGGACGCCGGAGGCTCCAGGATCTGGTACAACATGCCCAGGACTCCCAAGAG
CCAGTGACCCCGATGAAGCTGGAGGCCCCGAGGGCAGTGAAGCCGTACAGAGCGGT
ACCCCAGAAGAACCAGAACCGGAGCTGGAGGCTGAAGCTAGTAAAGAGGCGGAAC
CTGAACCCGAACCGGAGCCTGAGCTCGAGCCAGAGGCTGAGGCCGAGCCAGAGCCT
GAACTCGAACCCGAACCTGATCCAGAACCAGAGCCCGACTTCGAGGAACGGGATGA
GTCAGAGGATTCTTGA (SEQ ID NO: 7).

BripaBHuBaHuE HYKJIGOTHJTHBIX MOCJIEIOBATENbHOCTEN MEXKITY KOJIOH-
ontumusupoBaHHoi  mocnenoBatenpbHOoCcThi0  KJIHK ~ ARC  uyenoBeka U HATHUBHOMN
nocienoBateibHOCTEIO KJIHK ARC uwenoseka (SEQ ID NO: 6 u 18, COOTBETCTBEHHO) MOKAa3aHO
Ha ¢ur. 12.

JUis  crpaBKHM, HIDKE TPUBEACHBI HEKOTOPbIE HEOTPAHHYHUBAIOIINE  IPHUMEPHI
nocnenosatrenbHocTell K IHK ARC, moigy4eHHBIX OT KUBOTHBIX. BbIpaBHUBaHNUE HYKJICOTUIHBIX
MOCJIEIOBATEIbHOCTEN MEXy KOAOH-ONTUMH3HMPOBaHHON mocienoBatenbHOCThIO KIHK ARC
cobaku M KOJOH-ONTHMHU3MpOBaHHOH mocienoBaTenbHOCThI0 KJIHK ARC uenoseka (SEQ ID
NO: 16 u 6, COOTBETCTBEHHO) NOKa3aHO Ha ¢ur.11.

HatuBHbI ARC (canis lupus familiaris)

(pedepencuas nocnenosarensHocTh NCBI: NM 001048121.1)

ATGCAGGAAGCGCCAGCCGCGCTGCCCACGGAGCCGGGCCCCAGCCCCATGC
CTGCCTTCCTCGGCAAGCTGTGGGCGCTGGTGGGCGACCCGGGGACCGACCACCTC
ATCCGCTGGAGCCCGAGCGGGACCAGTTTCCTCGTCAGCGACCAGAGCCGCTTCGCC
AAGGAAGTGCTGCCCCAGTACTTCAAGCACAGCAACATGGCGAGCTTCGTGCGGCA
GCTCAACATGTACGGTTTTCGGAAGGTGGTGAGCATCGAGCAGGGCGGCCTGCTCA
GGCCGGAGCGCGACCACGTCGAGTTCCAGCACCCGAGCTTCGTCCGCGGCCGAGAG
CAACTCCTGGAGCGCGTGCGGCGCAAGGTGCCCGCGCTGCGCAGCGACGACGGCCG
CTGGCGCCCCGAGGACCTGGGCCGGCTGCTGGGCGAGGTGCAGGCTTTGCGGGGAG
TGCAGGAGATCACCGAGGCGCGGCTGCGGGAGCTCAGGCAGCAGAACGAGATCTTA
TGGAGGGAGGTGGTGACTCTGCGGCAGAGCCACGGTCAGCAGCATCGCGTCATTGG
CAAGCTGATCCAGTGCCTCTTTGGGCCACTTCAGACAGGGTCCAGCGGCGCAGGAG
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CTAAGAGAAAGCTGTCTCTGATGCTGGATGAGGGGAGCTCATGCCCAACACCGGCC

AAATTCAACACCTGTCCTTTACCTGGTGCCCTCTTGCAGGATCCCTACTTTATCCAGT
CGCCCCTCCCAGAGACCACCTTGGGCCTCAGCAGCTCTCATAGGACCAGGGGCCCTA
TCATCTCTGACATCCATGAAGACTCTCCCTCCCCTGATGGGACCAGGCTTTCTCCTTC
CAGTGGTGGCAGGAGGGAGAAGGGCCTGGCACTGCTCAAAGAAGAGCCGGCCAGC

CCAGGGGGGGAAGGCGAGGCCGGGCTGGCCCTGGCCCCAAACGAGTGTGACTTCTG
CGTGACAGCCCCCCCCCCACTGTCCGTGGCTGTGGTGCAGGCCATCCTGGAAGGGA

AGGGGAACTTCAGCCCCGAGGGGCCCAGGAATGCCCAACAGCCTGAACCAAGGGGT
CCCAGGGAGGTACCTGACAGGGGGACTCTGGGCCTGGACAGGGGGGCACGAAGCC

CAGAGAATCTGCTGCCTCCCATGCTGCTTCGGGCCCCCCCTGAAAGTGTGGAGCCTG
CAGGGCCCCTGGATGTGCTGGGCCCCAGCCATCAAGGGCGAGAATGGACCCTGATG
GACTTGGACATGGAGCTGTCCCTGATGCAGCCCTTGGGTCCAGAGAGGAGTGAGAC

TGAGCTGGCGGTCAAGGGGTTAAATTCTCCGGGGCCAGGGAAGGACTCCACACTTG
GGGCACCACTCCTGCTCGATGTCCAAGCGGCTTTGGGAGGCCCAGCTCTCAGCCTTC
CTGGAGCTTTAACCATTTACAGCACCCCTGAGAGCCGAGCCAACTACCTAGGCCCAG
GGGCCAATCCCTCCCCCTGA (SEQ ID NO: 3)

onrummupoBanHbid ARC (canis lupus familiaris)

ATGGGCAACAGCCAGGAGCGGCCCAGCGAGACCATCGACCGGGAGCGGAAG
CGGCTGGTGGAGACCCTGCAGGCCGACAGCGGCCTGCTGCTGGACGCCCTGCTGGC
CCGGGGCAGTGCTGGCCGGCCCCGAGTACGAGGCCCTGGACGCCCTGCCCGACGCCG
AGCGGCGGGTGCGGCGGCTGCTGCTGCTGGTGCAGAGCAAGGGCGAGGCCGCCTGC
CAGGAGCTGCTGCTGTGCGCCCAGCGGACCGCCCGGGCCCCCGACCCCGCCTGGGA
CTGGCAGCACGTGGGCACCGGCTACCGGGAGCGGAGCTGGGACGCCGCCTGCGCCG
GCCACTGGACCCCCGAGGCCCCCGGCAGCAGCACCACCTGCCCCGAGCTGCCCCGG
GCCGCCGACTGCGGCGAGCCCGGCGCLCCCCGGCGGCAGCGAGGCCGCCCAGAGCGG
CAGCCTGGAGGAGCCCGACCCCGAGCTGGAGGCCGGCGCCGAGCTGGAGAGCGAG
CCCCAGATGGACCTGGAGCCCGAGCCCGAGGCCGAGCCCGAGCCCGAGCTGGAGCG
GGAGCCCGAGCCCGAGCCCGAGCCCGACCTGGAGGCCGGCGACGAGAGCGAGGAC
AGCTGA (SEQ ID NO: 16)

HatuBHbId ARC (felis catus)

(pedepencuas nmocnenosarenbHocTh NCBI: XM 006941587.2)

ATGGGCAATGCGCAGGAGCGGCCCTCAGAGACGATCGATCGCGAGCGGAAA
CGCCTAGTGGAGACGCTGCAGGACGACTCCGGGCTGCTGCTGGATGCACTGCTGGC
GCGCGGCGTGCTCACCGGGCCTGAGTATGAGGCGTTGGACGCGCTGCCTGATGCCG
AGCGCAGGGTGCGTCGCCTGCTGCTGCTGGTACAAAGCAAGGGCGAGGCCGCCTGC
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CAGGAGCTGCTGCACTGCGCCCAGCGTACTACGCGCGCGCCAGACCCGGCCTGGGA
CTGGCAGCACGTGGGCACTGGCTACCGGGAACGCAGCTACGACTCTCCATGCCCTG
GCCACTGGACGCCTGAGGCACCTGACTTGAGGACCGCTTGCCCCGAAACGCCCAGA
GCTTCAGACTGCGACGAGGCTGGGGTTTCAGGGGGCTCGGAGGCAGTATCCGGAAC
CCTCGAGGAACTCGATCCGGAAGTGGAAGCTGAAGTCTCTGAAGGGGCTGAGCCAG
AGCCAGAGCCAGAGCCCGACTTTGAGGCGGGTGATGAGTCTGAAGATTCC (SEQ 1D
NO: 4).

B npyrux acnekrax, aBa wiu 0oJjiee TPAaHCTEHOB U3 JIFOOOTO M3 PACKPBITIX BEKTOPOB Ha
ocHoBe TAAV comepkaT TpaHCTeH, KOIUPYIOIIMHA JOMHWHAHTHO-HETATHUBHYI  (opmy
dochonambana (umu dn-PLN). ®Dochonamban (PLN) siBisieTcs: 3HIOTEHHBIM HWHTHOUTOPOM
Hacoca Ca2+AT®asel 2a capko/sHpomasMariueckoro perukyiayma (SERCAZ2a), koropwriid
ormocpenyer HMOHHBIH OOpaTHBIM 3axBaT B capkorwiasmatudeckuii  petukyiaym (CP)
KapIUOMHUOLUTOB. JlOMHUHAHTHO-HeraTUBHOUW (HopMol siBjsieTcs: miceBnodocoprrpoBaHHasT
dbopma, koTopasi kKoHKypupyet 3a cBsizbiBaHue SERCA2a ¢ HatuBHBIM (ochonamOaHOM U TeM
caMbIM CHIXaeT ero uHruoupyromee nerictere Ha SERCA2a (cm. Bish, et al. Hum Gen Ther.
2011; 22(8): 969-977, BkIOUYEHA B HACTOSALIMH JOKYMEHT MOCPEICTBOM CChUIKH). Takum
0o0pa3om, B HEKOTOPBIX BAPHAHTAX OCYINECTBJIEHUS, BTOPOH TPAHCTEH PACKPBITHIX BEKTOPOB Ha
ocHoBe TAAV xomupyer dn-PLN. B HekOTOpBIX BapuaHTax OCYLIECTBJIEHUS PAaCKPBIThbIE
BEKTOpPBl Ha OCHOBe TAAV MoOryT comepskaTb 000N M3 pacKpeIThIX TpaHcreHoB S100A1
(Harmpumep, KOOH-ONTHMH3UPOBAHHYO mocneaoBaTeabHOCTh S100A 1 yenoBeka uiu cobakm) u
TpaHcreH dn-PLN. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHsS PACKPBITbIE BEKTOPHI Ha OCHOBE
rAAV MOTyT KOAUPOBAThH U, TAKUM 00pa3oM, AOCTaBiATh B KieTky Oenok S100A1 u Genok dn-
PLN.

B nomomHUTENBHBIX acmekTax JIF00O0H U3 PaCKpPBITBIX BEKTOPOB Ha OCHOBE TAAV MOXKeT
cozep kaTh TpU WK OOJiee TPAHCTEHOB. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS BEKTOPBI HA
ocHoBe TAAV coxepaT TpH TpaHCreHa. B HEKOTOPBIX BapHaHTaxX OCYLIECTBIEHHS TPETUH
TPaHCTE€H KoAupyeT mnocienoBareabHOCTh dn-PLN. Yka3zaHHbIe TpH TpaHCTEHA MOTYT BKIIFOYATh
nepBelii TpaHcren, komupyromuid S100A1 cobaku (Hampumep, KOIOH-ONTHMH3HPOBAHHYIO
nocienosatesibHOCTh S100A1 yenoseka wnm cobaku), BTOpoil TpaHcreH, konupyromuid cARC
(Hampumep, KOOOH-ONTHMH3UPOBAHHYIO mociienoBaTeibHOCTh CARC denoBeka win cobaku),
TpeTuil TpaHcreH, koaupyroomuid dn-PLN.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHs PACKPBITbIE BEKTOPBI Ha OCHOBE rAAV He
KOZIUPYIOT OEJIOK, MOy4YeHHBIH OT cOOaK MM KOIIeK. B HEKOTOPBIX BapHaHTaX OCYINECTBIICHHS
HH OZIMH U3 PACKPBITBIX BEKTOPOB HE COAEPIKUT HATUBHOM HYKJIEOTHIHON MOCIIE0OBATEIbHOCTH,

xonupytommei S100A1 unn ARC xomku wimn codaku. B HEKOTOpBIX BapuaHTax OCYIIECTBIIEHHS
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packpeiTbie BekTOpbl Ha ocHOBe TAAV He conmepxar SEQ ID NO: 1 unu 2. B HekoTtopbIx
BapUaHTaX OCYLIECTBJIEHUS PACKpPbITbie BEKTOPHI HA ocHOBE TAAV He coxepxar SEQ ID NO: 3
wnu 4 win moOyro u3z SEQ ID NO: 1-4.

Bexmopuwi na ocnose pexomounanmmnoz2o AAV (rAAV)

ACTIeKTBI HACTOSAIIErO PACKPBITUSI OTHOCATCSI K BEKTOPaM Ha OCHOBE PEKOMOWHAHTHOTO
AAV, kortopsle MOryT OBITP MCHOJB30BaHbI Uil TeHOoTepanmuu 3adoneBaHuil cepama. Kak
NPUMEHSIOT B HACTOSILIEM AOKYMEHTE, TEPMUH «BEKTOP» MOXKET OTHOCHUTBbCS K BEKTOpPY Ha
OCHOBE HYKJIEMHOBOH KHCJIOTBI (HampuMep, IUIa3MHUAbI WM PEKOMOMHAHTHOTO BHUPYCHOTO
reHoma), reHoma AAV IUKOro THUIa WIM BUPYCY, KOTOPBIH COAEPKUT BUPYCHBIH reHOM. B
HEKOTOPBIX BapUaHTAaX OCYILIECTBIEHUsS TEPMHUH «BEKTOP» MOXKET OTHOCUTBHCS K YacTUIaM
BHpPYyCAa, TAKUM KaK 4acTULbI BUpyca AAV.

I'enom pukoro Thma AAV mpeacraisieT COOOH CMBICIOBYK) WM AHTHCMBICIOBYIO
MOCJIEIOBATEIbHOCTh OJHOLICTIOUEYHON Ae30KCuprOOoHyKIIenHOBoM KucaoTel (ou/IHK). I'enom
COIEP KUT J1BA WHBEPTHUPOBAHHBIX KOHLEBbIX nmoBropa (ITR), ogmH Ha Ka)koqoM KOHLE LEeNH
JHK, u nBe otkpbiThix pamku cuutbiBanus (ORF): rep u cap mexny ITR. Rep ORF comepsxut
YeThIpe MEPEKPhIBAOIINXCS I'eHa, Koxupyommx Oerok Rep, HEOOXOOMMBIN ISl JKU3HEHHOTO
mkina AAV. Cap ORF conmepkuT nepekpbIBarOInecs: TeHbl, KOAUPYIOLINE KarCUIHbIE OEJKH:
VP1, VP2 u VP3, xoTopble B3aNMOIEHCTBYIOT BMecTe, 00pa3yst BUpyCHBbIH karcua. VP1, VP2 u
VP3 tpanciupyrotcs ¢ Tpanckpunta ogHoii MPHK, koTopslii MokeT ObITh CIUTAHCHPOBAH IBYMsI
pasnuuHbIMH criocobamu. MoxeT ObITh BbIpe3aH kak Oosee JUIMHHBIN, Tak U Oojee KOpOTKUM
MHTPOH, YTO NPUBOAUT K oOpazoBanuio nByX u3opopm MPHK: ~2.3 T.m.H. u ~2,6 T.i.H. Kancun
oOpasyer W3 HAJAMOJIEKYJISIPHBIH arperara NPUOIU3UTENPHO U3 60 OTAETBHBIX KAaIlCHIHBIX
OenKOBbIX CyObenmuHHLl 0e3000JI04eYHYI0 HKOCadApu4Yeckyro perretky T-1, crmocoOHyro
samumarth reHoM AAV. 3pensiii kancug AAV cocrout u3 VP1, VP2 u VP3 (Monekynsphas
macca npubausutensHo 87, 73 m 62 k/la COOTBETCTBEHHO) B COOTHOIICHUH MPHOIU3HTEIBHO
1:1:10.

Yactnusl pekomOuHantHOTO AAV (rAAV) MOryT comepikaTb BEKTOp Ha OCHOBE
PEKOMOMHAHTHON HYKJIEMHOBOH KHCJIOTHI (Jjajiee MMEHYyEMBbIH KaK «BEKTOp Ha OCHOBE TAAVY),
KOTOPBII MOJKET COAEPIKaTh, KAK MHHUMYM: (2) OIHY HJIM HECKOJIbKO OOJIACTeH reTepoOrnIHoON
HYKJIEMHOBOW KHCJIOTBI, COmep)Kamux TpaHcreH, W (b) OmHY WM HECKOJNBKO OONacTew,
COIepIKaLNX  TOCJIENOBATENIbHOCTH,  KOTOpble  OONerdaroT  HMHTerpauur0  obmacreit
T€TEPOJIOTUYHON HYKJIEMHOBOM KHCJIOTBI (HE OO0sI3aTENIbBHO C OIHUM WJIM HECKOJIbKUMHU
00MacTsIMM HYKJIEMHOBON KHCJIOTBI, COAEPKALIUMHE TIOCJIEIOBATENIbHOCTh, KOTOpas oOJjerdaer
SKCIPECCHI0) B TE€HOM HHAMBHAyyMa. B  HEKOTOpPBIX BapuaHTax  OCYLIECTBIEHHS,

MOCJIEIOBATENIbHOCTH, OOJIErdaroIie WHTErpaluio oOMacTell reTepojOrH4yHO HyKJIEHHOBOH
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KUCJIOTHI (HE O0sI3aTENIbHO C OAHMM WJIM HECKOJBKUMH OOJACTSMHU HYKJIEHHOBOW KHCIIOTBHI,
COZepKALMMHU TOCIIEJOBATEIBHOCTh, KOTOpPasi 00Jer4aeT 3KCIPECcCHi0) B TEHOM MHAWBUAYYMA,
NPEACTaBISIIOT COOOH TMOCIEeNOBATENbHOCTH WHBEPTHUPOBAHHBIX KOHIEBBIX MOBTOpPoB (ITR)
(nampumep,  mocnepoBatenpHocTH  [TR ngukoro  TMma  wiM  CKOHCTPYHUPOBAHHBIE
nocnenosarenbHocti [TR), ¢unankupyromme OIWH WM HECKOJbKO 00jacTell HyKJIEMHOBOMH
KUCJIOTHI (Hanpumep, obsacTeil reTepoIOrHIHON HYKJIEUHOBOU KHCJIOTBI).

B onpeneneHHbIX BapuaHTaX OCYLIECTBJICHUs, mocienoBaTesbHOCTH TR ¢ankupyroT
00NacTh HYKJIEHMHOBOW KHCJIOTHI, COAEPKAIIYI IBa MM Oojiee TPAHCTEHOB U MPOMOTOP,
(PYHKLIMOHAJIBHO CBSI3aHHBIM C IByMs WJIM 0OOJiee TPAaHCT€HAMH M CHTHAJI TOJIMAACHUIUPOBAHUS
(monuA). B HeKoTOpBIX BapHaHTax ocymecTBieHus nocienoBatenbHocTH TR duankupyroT
00JIacTh HYKJIEMHOBOM KHCJIOTBI, COCTOSIIYIO M3 IBYX WJIM OOJiee TPAHCT€HOB M TPOMOTOPA,
(YHKIIMOHAJILHO CBS3aHHOTO C JIBYMS WJIH OOJiee TPAHCTEHAMHU U CUTHAJIA MOJTHA.

B HexoTOpbIX BapuaHTax OCYINECTBJIEHHs] BEKTOP Ha OCHOBE HYKJIEHHOBOH KHCJIOTBI
rAAV conmepXMT OJUH WM HECKOJIbKO TPAHCIEHOB, COAEpXKalllUX IOCIeA0BaTEIbHOCTD,
KOZIUPYIOMIYIO OEJIOK MIIH NPEACTABIBIIOIUI HHTEPEC MOIUNIENTH A, (YHKIIMOHAIBHO CBA3aHHYIO
C TPOMOTOPOM, TA€ OAWH WJIM HECKOJBKO TPAHCTEHOB (PIAHKUPOBAHBI C KaXKIOH CTOPOHBI
nocynenosaTenbHOCTEIO ITR. B HEKOTOpBIX BapuHaHTax OCYLIECTBJIEHUS BEKTOP HAa OCHOBE
HYKJIEMHOBOW KHCJIOTBI JOMOJHUTENBHO CONEPKUT 0o0yacTh, kKonupyrouyio Oenok Rep, kak
OIHMCAHO B HACTOALIEM AOKYMEHTe, THOO HaxosaImyocs B odnacty, puankuposanHoii [TR, nmubo
BHE 00NacTH, WJINM HYKJIEHHOBYIO KHCJOTY, (YHKIMOHAJIBHO CBSI3aHHYIO C IPOMOTOPOM.
ITocnenoBarenpHocT ITR MoryT OpiTh mosydeHs! U3 mobdoro ceporuna AAV (Hanpumep, 1, 2,
3,4,5 6,7,8, 9 wiu 10) uau MOryT ObITh MOJYyYEHbI OOJjiee HeM M3 OJHOrO ceporumna. B
HEKOTOPBIX BapuUaHTax ocCylnecTBiIeHHus mnocienosaTenbHocTd ITR momyuensr u3 cepoTunos
AAV2 unn AAV6. B HEKOTOpBIX BapUaHTaX OCYLIECTBIIEHUS MEPBbIN CEPOTHUII, MpeasiaraeMblil
B HACTOALIEM JOKYMEHTe, He sBisieTcs: cepoTunioM AAV?2 unu AAVS. B HeKOTOpbIX BapuaHTax
ocymecteienust ITR mnepsoro ceporunmam mnomydensl u3 AAV3, AAVS umn AAV6. B
HEKOTOPBIX BapUaHTaxX OCyecTBieHus nocnenoBareabHOCTH ITR nomyuenst 3 AAV2, AAV3,
AAVS nnu AAV6. B HEKOTOpBIX BapUaHTax OCyllecTBieHUs nocinenosarenpbHocTd ITR umeror
TOT K€ CEPOTHIL, YTO U Karncux (Hanpumep, nocnepoBareabHocTH ITR AAV6 u kancun AAV6 u
T.1.). B HeKoTOphIX BapuaHTax OCYIIECTBICHUs mocuenosareapbHoct ITR monydensr w3
ceporrna AAVrh.10.

ITocnenosarensHoctu ITR wm mmasmupael, copepskamue nocnenosatenbHocTd ITR,
U3BECTHBI B JAHHOH 00JIACTH M KOMMEPYECKH JOCTYIMHBI (CM., HAIIPpUMEp, MPOAYKTHI U YCIYTH,
noctynaele 'y Vector Biolabs, Philadelphia, PA; Cellbiolabs, San Diego, CA; Agilent
Technologies, Santa Clara, Ca; u Addgene, Cambridge, MA; u Gene delivery to skeletal muscle
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results in sustained expression and systemic delivery of a therapeutic protein. Kessler PD, e al.
Proc Natl Acad Sci U S A. 1996 Nov 26;93(24):14082-7; u Curtis A. Machida. Methods in
Molecular Medicine™. Viral Vectors for Gene Therapy Methods and Protocols. 10.1385/1-
59259-304-6:201 © Humana Press Inc. 2003. Chapter 10. Targeted Integration by Adeno-
Associated Virus. Matthew D. Weitzman, Samuel M. Young, Jr., Toni Cathomen and Richard
Jude Samulski, matentsr CIITA NeNo 5139941 u 5962313, Bce OHM BKJIOUEHBI B HACTOSIIUI
JOKYMEHT TIOCPEACTBOM CChUIKH). B HEKOTOpBIX BapuaHTax OCyIecTBIeHHs TAAV COmepKUT
ocroB miasmuasl pTR-UF-11, kotopas npexncraBmser coboi minazmuny, conepxkamyr ITR
AAV2. Drta nnasmuaa sBISIETCS KOMMEPYECKH AOCTYNMHONM U3 AMEPHKAaHCKON KOJUIEKLUU
tunoBbIX KyJeTyp (ATCC MBA-331).

B HekoTOpBIX BapuaHTax OCYIIECTBICHUS BEKTOPHI Ha OCHOBE TAAV Mo HacTosLIeMy
packpeiThro coaepskat kak TpaHcreH ¢S100A1, tak u tpaHcreH cARC, misi omHOBpeMeHHOMU
noctaBku M skcrpeccun kak Oemka c¢S100A1, tak m cARC y wumnHamBuayyma. TpaHCrew,
xkonupyrommi Oenok cemeiictea S100 (Hampumep, cS100A1), MoxkeT OBITH pacmoyiokeH S' mo
OTHOILIEHHIO K TPAHCTEHy, KOAMpyIomeMy HHruoutop anonrosa (Hampumep, cARC) B coctase
ONMCAHHBIX B HACTOALIEM JOKYMEHTE BEKTOPOB HAa OCHOBE HYKJIEMHOBOH KHCIOTHI TAAV.
ANBTEpPHATUBHO, TPAHCTEH, KOAUPYIOLINHA HHIHOUTOP aronTo3a MOXKET OBITh PacIioyioskeH S' 1o
OTHOWICHUIO K TpPaHCreHy, Koaupyroomemy Oenok cemeiictea S100 B cocraBe ONMMCAHHBIX
BEKTOPOB Ha OCHOBE HY KJIEMHOBOMN KUCJIOTEI TAAV.

Taxum o0Opa3om, B HEKOTOPBIX BapHaHTAaX OCYLIECTBJIEHUS BEKTOpP Ha OCHOBe rAAV
CONEP)KUT OAHY WM HECKOJNBKO O0JacTel, comepKalux IOCIeA0BaTeIbHOCTh, KOTOpas
oOyeryaer SKCIPECCHIO TpPaHCreHa (HANMPUMEpP, TIeTePOJOrMYHON HYKJIEHHOBOW KHCJIOTBI),
HaNpuMep, TOCIEAOBATENIbHOCTH AJiIi KOHTPOJISL HKCIPECCHH, (PYHKIHMOHAIBHO CBSI3aHHBIE C
HYKJICMHOBOM KHUCJIOTOW. MHOXECTBO TakuX IMOCJAEAOBATEIbHOCTEN HW3BECTHO B JaHHOMU
obmactn. HeorpaHuuuBaromme mNpUMEpPbI MOCIEAOBATEIBHOCTEH Ui KOHTPOJISI 3KCIPECCHU
BKJIFOYAIOT MPOMOTOPBI, WHCYJISITOPBI, CaHJIEHCEpBI, 3JIEMEHThI OTBETA, MHTPOHBI, SHXAHCEPHI,
CalThl MHULMALIUK, CUTHAJIBI TEPMUHALIMY BHYTPEHHUX Y4acTKOB cBsi3biBaHus pudocom (IRES)
u curHaisl monu(A). Jlrobas KOMOMHALMS TaKUX KOHTPOJIBHBIX TIOCIENOBATENIbHOCTEN
paccMaTpuBaeTCss B HACTOSIIEM NOKYMEHTe (HarmpuMmep, NMpoMoTop W curHan mnoiu(A)). B
HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHHS BEKTOPbI Ha OCHOBE TAAV copepkaT MpOMOTOpP,
KOTOpPBbI (PYHKIHMOHAJIBHO CBA3aH C KONUPYIOIIEH IOCNENOBATENIbHOCTBIO TPAHCIEHOB U
CIOCOOCTBYET HKCIIPECCHUH TPAHCTEHOB.

«IIpomMoTOp», KaKk NMPUMEHSIOT B HACTOSINEM JOKYMEHTE, OTHOCUTCS K KOHTPOJBHOH
00NacTH HYKJIEMHOBOH KHCJIOTBI, B KOTOPOH KOHTPOJNUPYIOTCSI WHHULMALUS M CKOPOCThb

TPAHCKPUIIIHUU OCTAaTKa MOCJICAOBATCIBHOCTU HYKJ'IGI/IHOBOI\/'I KHUCJIOTBI. HpOMOTOp YHOPaBJIACT
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TPaHCKPUILIUEH MOCIeI0BATENbHOCTH HYKJIEMHOBOM KHUCJIOTHI, KOTOPYIO OH PEryJupyeT, TAaKUM
o0pa3om, OH, KakK MPaBHJIO, PACIIOJIOKEH BHYTPU WM PSIIOM C CAMTOM Hadayia TPAHCKPHUITLUU
reHa. IIpomorop mMoxer umers anuny, Harnpumep, oT 100 1o 1000 Hykyneotunos. B HEKOTOPBIX
BApUAHTAX OCYIIECTBIEHUS MPOMOTOP (YHKIMOHAJIBHO CBS3aH C HYKJIEHHOBOM KHCJIOTOM WK
HIOCJIEIOBATEIbHOCTBIO  HYKJIEMHOBOM  KUCJIOTHI  (HYKJIEOTHIHOH IOCIEAOBATEIbHOCTBIO).
ITpomMoTOp CcuMTAOT «(PYHKUMOHAJNBHO CBS3aHHBIM» C MOCIIEIOBATEIbHOCTBIO HYKJIEHHOBOM
KACJIOTBL, KOTOPYIO OH peryJupyer, KOraa @POMOTOP HaXOAUTCA B IPaBUIBHOM
(PYHKLIMOHAJIBHOM TOJIOKEHHM W OPHUEHTALMH OTHOCHTENBHO MOCJIEIOBATEIbHOCTH, TaKUM
o0pa3zom, 4TO MPOMOTOP PEryJupyeT (HampuMmep, Uit KOHTPOJs (KYIpPaBISHHs») MHULUALMEH
TPAHCKPHIILUN W/ HIIH SKCIIPECCUH) 3Ty MOCIEA0BATEbHOCTD.

IIpoMOTOpBI, KOTOpBIE MOXKHO MCIOJIb30BaTh B COOTBETCTBUU C HACTOSIIIUM PaKPBITHEM,
MOTYT BKJIFOYaTh JIOOOH MPOMOTOpP, KOTOPBIH MOKET YIPAaBISTh 3KCIPECCHEH TPAHCTEHOB B
cepAle UWHAUBUAyyMa. B HEKOTOpBRIX BapuaHTax OCYILIECTBJIEHUS IPOMOTOP MOXKET
NPEACTaBIIATh OO0 TKaHecTieunpuaeckuii mpomoTop. « Tkanecnerudpuueckuii mpoMoTop», Kak
NPUMEHSAIOT B HACTOALIEM JOKyMEHTE, OTHOCUTCA K IPOMOTOpaM, KOTOpbleé MOTYT
(yHKIMOHUPOBATH TOJBKO B OINPENEJIEHHOM THIIE TKaHH, HAIpUMep, B cepane. Takum oOpaszom,
«TKaHecnenn(PUIECKUH MPOMOTOP» HE CIIOCOOEH yIPaBIATh SKCIPECCHEl TPAHCTEHOB B IPYTHX
TUMAX TKaHeHd. B HEKOTOpBIX BapUaHTaX OCYLIECTBJIECHUs MPOMOTOpP, KOTOPBIA MOXKHO
UCTIONIb30BaTh B COOTBETCTBUHU C HACTOSIIIUM PACKPBITHEM, IPENCTaBIsseT cOOOH MpoMOTOp,
OrpaHUYEHHBIH cepaeyHON TkaHbrO. Hampumep, mpomoTop mnpencrasiseT coOOH NPOMOTOP,
OTPaHUYEHHBIH CepACYHON TKaHBIO, BBIOPAHHBIA M3 cepAeyHOoro TpomoHuHa C, cepaedHoro
tpononuHa [ u cepaeunoro Tpononuna T (¢TnT).

ANBTEpPHATUBHO, TPOMOTOP MOXKET ObITh, O€3 OrpaHUYEHUH, MPOMOTOPOM U3 OJHOTO M3
CJIEAYIOUIMX TE€HOB. IN'eHa TSKEJON LeNnu O-MUO3MHA, T'€HA TKENOW Lenu 6-MUO3MHA, TeHa
aerkoi nernu 2v mmosuHa (MLC-2v), reHa nerkod memu 2a muosuHa, reHa CARP, rena
CepAEeYHOro 0-aKTHHA, MeHa CepAevYHOro m2-MyCKapuHOBOro peuentopa auetunxonuHa, ANF,
cepneunoro TpornoHnHa C, cepmeuHoro tpononuHa I, cepmeunoro tpomonuHa T(cTnT), rena
cepaeuHoil Ca-ATdaspl capkomIa3MaTHYECKOro PETUKYJyMa U I'eHa CKEJIETHOTO 0-aKTHHA, UJIH
SIBJIIETCS] NICKYCCTBEHHBIM CEpPAEUHBIM IPOMOTOPOM, MOJTy4YeHHbIM U3 reHa MLC-2v.

B HekoTOpbIX BapuaHTaX OCYLIECTBJIEHHS PAaCKPBITBIX BEKTOPOB Ha ocHOBe TAAV nBa
win Ooyiee TPaHCTeHOB (PYHKLMOHAJIBHO KOHTPOJHUPYIOTCS OJHUM NPOMOTOpOM. B nmpyrmx
BApUAHTAX OCYILIECTBICHMUS] KaKABIH M3 JABYX WM 0OJjiee TPAaHCT€HOB (PYHKLHMOHAIBHO
KOHTPOJIUPYETCS OTAEIbHBIM IPOMOTOPOM.

B HexoTOpbIX BapuaHTax OCYILECTBJIEHHUs BEKTOpPbl Ha OCHOBE TAAV mo Hacrosuiemy

PACKPBITHIO AOMOJHUTEIBHO CONEPKaT BHYTPEHHUI ydacTok cBs3biBaHus pudocombl (IRES).
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IRES mnpexncraBisier coOOH HYKJIEOTHIHYIO IIOCJIENOBATENIBHOCTh, KOTOpas MO3BOJSET
MHULMUPOBATh TPAHCISIIMIO B cepenuHe nocienoBatenbHocT marpudHoii PHK (MPHK) kax
4acTh OoJiee KPyMHOro mporecca cuHTe3a Oenka. Kak npaBuiio, y 3yKapuoT TPaHCISILUA MOXKET
UHULIMUPOBAaTbCcd TONBKO Ha S'-koHue wmonekynbsl MPHK, mnockomeky st cOopku
VMHULMHPYIOIIEro KOMILIekca TpeOyeTcss pacrmo3HaBaHue S5'-koma. B HekoTopeIx BapmaHTax
ocywmecteieHus IRES pacnonosken mexxay TpaHcreHamu. B Takux BapuaHTax OCYILECTBJICHUS
Oenku, KOAWpyeMble pa3HbIMM TPAHCI€HAMH, TPAHCIUPYIOTCS HWHAMUBHAYAJIbHO (T.€., HE
PAHCIIMPYIOTCS B BHJIE CIUTOrO OeJKa).

B HexkoTOpbIX BapHaHTax OCYIIECTBIEHHUs BEKTOpPbl Ha OcHOBe TAAV mo Hacrosuiemy
PACKPBITHIO JOTMOJHHUTENBHO Conlepskar curHai nonuaneruiauposanus (ITA). Dykapuornueckas
MPHK, kak npaBuio, TpaHckpuOupyercs B Bune npenmecrseHHrnka MPHK. TlpenmecTBeHHUK
MPHK  mpoueccupyercst ¢ obOpasoBarmmem  3penori  MPHK,  Bkimrowas — mpomecc
nojnuaaeHunuposanus. llponecc noauaneHUIUPOBAaHUS HAYMHAETCS, KOIZAa 3aKaHYMBAETCs
TpaHckpunuus reHa. Hambonee kpaiiHHil 3'-cerMeHT HOBOOOPAa30BAHHOTO MPEIIIECTBEHHUKA
MPHK cHauvana otmeruisiercss HabopoMm OenkoB. 3aTeM 3TH O€NKH CHHTE3HUPYIOT XBOCT H3
nom(A)- Ha 3'-xorue PHK. VYuactok pacimennieHus, Kak TpPaBWIO, COAEPKUT CHUTHAI
nonuaneHuauposanus, Hampumep, AAUAAA. XBoctr n3 momu(A) BaxeH Ui SOEPHOTO
AKCIIOPTA, TpaHCsIun U ctabunbHocTr MPHK.

B HexoTOpbIX BapuaHTax OCYILECTBJIEHHUs BEKTOpPbI Ha OCHOBE TAAV mo Hacrosuemy
PACKpBITHIO COAEpXKaT, MO MeHbIIeH Mepe, MnocaefoBareapHo oT 5' k  3', mepsymo
HIOCJIEIOBATEIbHOCTh MHBEPTHPOBAHHOTO KoHLEeBoro nostopa (ITR) ameHoacconmmupoBaHHOTO
Bupyca (AAV), npomoTop, (YHKIMOHAIBbHO CBA3aHHBIH C nepBbM TpaHcreHoM, IRES,
(PYHKLIMOHAJIBHO CBSI3aHHBIH CO BTOPBIM TPAHCTEHOM, CHTHAJ MOJHAJECHUIUPOBAHKS H BTOPYIO
NIOCJIEIOBATEIbHOCTh MHBEPTHPOBAHHOTO KOoHIIeBoro nosropa (ITR) AAV.

B HekoTOphIx BapuaHTax ocyuiectBieHus rAAV wumMeer KojbleByr ¢opmy. B
HEKOTOPBIX BapUaHTaxX OCYINECTBIEHUs BEKTOp Ha OcHOBe TAAV sBisiercs nuHelWHbIM. B
HEKOTOPBIX BapUaHTaX OCYLLIECTBJICHUsI BEKTOP Ha ocHOBe TAAV sBJsieTcs ogHoLenoueyHbiM. B
HEKOTOPBIX BapUaHTaX OCYILECTBJIEHMs BEKTOp HAa OCHOBe TAAV sBisieTcs ByXlenoyeyHbiM. B
HEKOTOPBIX  BapuUaHTaX  OCYLIECTBJIEHUs  BeKTop Ha  ocHoBe TAAV  sBisercs
CaMOKOMITJIEMEHTAPHBIM BEKTOpOM Ha ocHOoBe TAAV. JlioGoii BekTop Ha oOcHOBe TAAYV,
npeasaraeMblii B HaCTOSIIIEM JTOKYMEHTE, MOXeT ObIThb WHKAICYJIMPOBAH KalCHAOM BHPYCA,
TaKUM Kak kancugy AAV6, win Jo0bIM APYTHM CEPOTUIIOM (HANPHMEpP, CEPOTUIIOM TOTO KE
cepoTtura, 4to u nocienosatenbHOCTH ITR). B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHUS BEKTOP
Ha ocHOBe TAAV COmEpXKUT IOCHENOBATEIbHOCTh, KOMIUIEMEHTApHYIO JIFOOOH U3

NOCJIEI0BATENIbHOCTEN PACKPBITHIX BEKTOPOB TAAV. B HEKOTOPBIX BapHaHTaX OCYILECTBICHMUS
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BEKTOp Ha OCHOBE TAAV COmep:KUT MOCIeNOBAaTENbHOCTh, KOMIUIEMEHTApHY 0 JF000i n3 SEQ
ID NO: 9-12 u 22-23.

Huxe omnmcanbl HEKOTOpbIE BEKTOPbl Ha OCHOBE TAAV MO HACTOALIEMY PaCKPBITHIO.
BexTopel, NpOWJUIFOCTPUPOBAHHBIE HUKE, COIEPXKAT JIMHEAPU3OBAHHBIE IMOCIEAOBATEIBHOCTU
miasMuabl, npeacrasieHHbple kak SEQ ID NO: 9-12 u 22-23. BekTopbl O pacKpbITUIO MOTYT
cofiep>KaTb HYKJIEOTHJHBIE IIOCJIEN0BATEIbHOCTH, KOTOPble MMEIOT, 1O MeHbluel Mmepe, 70%
UJIEHTHYHOCTH, TI0 MEHbIned Mepe, npuOian3uTenbHo 80% HIESHTMYHOCTH, MO MEHbIIEH Mepe,
npubm3uTebHo - 90%  UIEHTUYHOCTH, 1O MeEHbIIel Mepe, mnpubnusuresbHo 95%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMPUOIH3UTENbHO 96% HIEHTHYHOCTH, MO MEHbIIEH Mepe,
npubmBuTeNbHO  97%  UIEHTUYHOCTH, 1O MeHbInel Mepe, mnpubiusurenbHo 98%
UJIEHTHYHOCTH, TI0 MEHbIIEH Mepe, NMPUOIH3UTENbHO 99% HIEHTHYHOCTH, 1O MEHbIIEH Mepe,
npuOIBUTENbHO 99,5% HMIOEHTUYHOCTH WM, TIO MEHbIIeH wMepe, mpuOIM3UTENBHO 99,9%
WIEHTUYHOCTH ¢ mocienoBatenbHOCTIMH u3 SEQ ID NO: 9-12 wu 22-23. Dtu
MOCJIEIOBATEIbHOCTH AaHHOTUPOBAHBI B CJIEAYIOLIUX OMUCAHUAX.

B HEKOTOpBIX BapuaHTax OCYINECTBIIEHHS JI00ast U3 PACKPBITHIX MOCIEIOBATEIbHOCTEH
BEKTOPOB Ha OCHOBE HYKJIEMHOBOM KHCIOTHI TAAV conep:kuT ykopodeHus Ha 5'- wiu 3'-KOHIle
OTHOCHUTEJIbHO TociienoBaTenbHocTH Jitoboi n3 SEQ ID NO: 9-12, 22 u 23. B HeKoTOpBIX
BapUAHTaX OCYLIECTBICHHs JIOOOM M3 BEKTOPOB HAa OCHOBE TAAV COIEPKUT HYKIEOTHAHYIO
MOCJIEIOBATEIbHOCTD, KOTOpask OTJIMYAETCs OT rnocienoBarenbHocTy onHoi u3 SEQ ID NO: 9-
12,22u23Ha 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18 unu 6onee uau uyem 18
HyKJIEOTUAOB. B HEKOTOPBIX BapHaHTaX OCYINECTBJCHHUS JIIOOOH M3 PACKPBITBIX BEKTOPOB Ha
OCHOBE HYKJIEMHOBOW KHCJIOTBI TAAV HuMeer mnocnenoBaTelbHOCTh, CONEPIKALIYI0 YYaCTKH

npubmsuTensHo 200, 300, 400, 500, 600, 750, 1000, 1250, 1500, 1750, 2000, 2250, 2300, 2350,

2400, 2450, 2500, 2550 wnu 2600 mocieqoBaTebHBIX HYKJIEOTHIOB, 00IKX C ool u3 SEQ
ID NO: 9-12, 22 u 23.
pAAVsc.cTnT.Opt. hLARC Opt.hS100A1 (homo sapiens) (SEQ ID NO: 9)

gceecccaaggageccttcccagacageecgecggeacceaccgetecgtoggacgatecccgaagetctagagaatecagecttaagg
ctagagtacttaatacgactcactataggctagegccaccATGGGGAATGCCCAAGAAAGGCCTTCTGAGACT

ATAGACCGCGAGCGCAAGAGGCTTGTAGAAACCTTGCAGGCGGACTCTGGTCTCTTG
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CTGGACGCTCTGCTTGCGCGGGGTGTTCTGACTGGACCGGAGTACGAAGCATTGGAT
GCCCTTCCTGATGCAGAGAGACGAGTTAGACGCCTGTTGCTTCTTGTGCAAGGCAAGG
GTGAAGCCGCCTGTCAAGAGCTCCTGAGGTGTGCTCAACGAACCGCCGGGGCGCCAG
ATCCGGCATGGGATTGGCAACATGTGGGGCCCGGCTATCGGGACCGGAGCTACGATC
CACCATGCCCGGGTCATTGGACGCCGGAGGCTCCAGGATCTGGTACAACATGCCCAG
GACTCCCAAGAGCCAGTGACCCCGATGAAGCTGGAGGCCCCGAGGGCAGTGAAGCCG
TACAGAGCGGTACCCCAGAAGAACCAGAACCGGAGCTGGAGGCTGAAGCTAGTAAAG
AGGCGGAACCTGAACCCGAACCGGAGCCTGAGCTCGAGCCAGAGGCTGAGGCCGAGC
CAGAGCCTGAACTCGAACCCGAACCTGATCCAGAACCAGAGCCCGACTTCGAGGAAC

ccATGGGCAGCGAGCTGGAGACCGCCATGGAGACCCTGATCAACGTNTTCCACG
CCCACAGCGGCAAGGAGGGCGACAAGTACAAGCTGAGCAAGAAGGAGCTGAA
GGAGCTGCTGCAGACCGAGCTGAGCGGCTTCCTGGACGCCCAGAAGGACGTN
GACGCCGTNGACAAGGTNATGAAGGAGCTGGACGAGAACGGCGACGGCGAGG
TNGACTTCCAGGAGTACGTNGTNCTGGTNGCCGCCCTGACCGTNGCCTGCAAC
AACTTCTTCTGGGAGAACAGCTGAgcggccgcatcgataccgtcgactagagetegetgatcagectcgactgt

gecttetagttgccagecatetgttgtttgececteeeccgtgecttecttgaccctggaaggteccacteccactgtectttectaataaaatga

cagtgagcgagcgagegegea
Onucanue:
ITR
IIpomotop cTnT
hARC Opt

hS100A1_Opt
Curnan nonuA BGH
pAAVsc.cTnT.Opt.hS100A1_Opt. hARC (homo sapiens) (SEQ ID NO: 10)




gceecccaaggagcecctteccagacagecgecggeacccaccgctecgtogoacgatecccgaagetctagaggatccagecttaagg
ctagagtacttaatacgactcactataggctagegccaccATGGGCAGCGAGCTGGAGACCGCCATGGAG

ACCCTGATCAACGTNTTCCACGCCCACAGCGGCAAGGAGGGCGACAAGTACAA
GCTGAGCAAGAAGGAGCTGAAGGAGCTGCTGCAGACCGAGCTGAGCGGCTTC
CTGGACGCCCAGAAGGACGTNGACGCCGTNGACAAGGTNATGAAGGAGCTGG
ACGAGAACGGCGACGGCGAGGTNGACTTCCAGGAGTACGTINGTNCTGGTNGCC
GCCCTGACCGTNGCCTGCAACAACTTCTTCTGGGAGAACAGCTGAAactagtgcgtacca

ACTATAGACCGCGAGCGCAAGAGGCTTGTAGAAACCTTGCAGGCGGACTCTGGTCTCT
TGCTGGACGCTCTGCTTGCGCGGGGTGTTCTGACTGGACCGGAGTACGAAGCATTGG
ATGCCCTTCCTGATGCAGAGAGACGAGTTAGACGCCTGTTGCTTCTTGTGCAAGGCAA
GGGTGAAGCCGCCTGTCAAGAGCTCCTGAGGTGTGCTCAACGAACCGCCGGGGCGCC
AGATCCGGCATGGGATTGGCAACATGTGGGGCCCGGCTATCGGGACCGGAGCTACGA
TCCACCATGCCCGGGTCATTGGACGCCGGAGGCTCCAGGATCTGGTACAACATGCCC
AGGACTCCCAAGAGCCAGTGACCCCGATGAAGCTGGAGGCCCCGAGGGCAGTGAAGC
CGTACAGAGCGGTACCCCAGAAGAACCAGAACCGGAGCTGGAGGCTGAAGCTAGTAA
AGAGGCGGAACCTGAACCCGAACCGGAGCCTGAGCTCGAGCCAGAGGCTGAGGCCGA
GCCAGAGCCTGAACTCGAACCCGAACCTGATCCAGAACCAGAGCCCGACTTCGAGGA
ACGGGATGAGTCAGAGGATTCTTGAgcggecgeatcgataccgtegactagagetcgetgatcagectegactgtg

taggtotcattctattctgggogotooootogoocaggacagcaaggggoaggattogoaagacaat
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agtgagcgagcgagcgcgcag

Onucanue:

ITR

IIpomotop cTnT
hS100A1_Opt

hARC Opt
Cursan noanA BGH
pAAVsc.cTnT.hS100A1.hARC opt (homo sapiens) (SEQ ID NO: 11)

gceeeccaaggagecctteccagacagecgecggeacceaccgctecgtosoacgatecccgaagetctagaggatccagecttaagg
ctagagtacttaatacgactcactataggctagcgccaccatgggcetctgagetggagacggegatggagaccctecatcaacgtgtice

acgcccactcgggcaaagagggggacaagtacaagetgagcaagaaggagetgaaagagetgetgecagacggagetetetgge
ttectggatgeccagaaggatgtggatgetgtggacaaggtgatgaaggagetagacgagaatggagacggggaggtggacttc
caggagtatgtggtgcttgtggctgetctcacagtggectgtaacaatttcttctgggagaacagttgaactagtgegtaccaggtecc

TAGACCGCGAGCGCAAGAGGCTTGTAGAAACCTTGCAGGCGGACTCTGGTCTCTTGCT
GGACGCTCTGCTTGCGCGGGGTGTTCTGACTGGACCGGAGTACGAAGCATTGGATGC
CCTTCCTGATGCAGAGAGACGAGTTAGACGCCTGTTGCTTCTTGTGCAAGGCAAGGGT
GAAGCCGCCTGTCAAGAGCTCCTGAGGTGTGCTCAACGAACCGCCGGGGCGCCAGAT
CCGGCATGGGATTGGCAACATGTGGGGCCCGGCTATCGGGACCGGAGCTACGATCCA
CCATGCCCGGGTCATTGGACGCCGGAGGCTCCAGGATCTGGTACAACATGCCCAGGA
CTCCCAAGAGCCAGTGACCCCGATGAAGCTGGAGGCCCCGAGGGCAGTGAAGCCGTA
CAGAGCGGTACCCCAGAAGAACCAGAACCGGAGCTGGAGGCTGAAGCTAGTAAAGAG
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GCGGAACCTGAACCCGAACCGGAGCCTGAGCTCGAGCCAGAGGCTGAGGCCGAGCCA
GAGCCTGAACTCGAACCCGAACCTGATCCAGAACCAGAGCCCGACTTCGAGGAACGG
GATGAGTCAGAGGATTCTTGAgcggecgeatcgataccgtegactagagetcgetgatcagectegactgteccttcta

2C2agCeagcacecag

Onucanue:

ITR

IIpomotop cTnT
hS100A1

hARC Opt
Curnan nonuA BGH
pAAVsc.cTnT.hARC Opt.hS100A1 (homo sapiens) (SEQ ID NO: 12)

gceecccaaggageccttecccagacageecgeeggcacceaccgetecgtogeacgatecccgaagetetagaggatecagecttaagg
ctagagtacttaatacgactcactataggctagegccaccATGGGGAATGCCCAAGAAAGGCCTTCTGAGACT

ATAGACCGCGAGCGCAAGAGGCTTGTAGAAACCTTGCAGGCGGACTCTGGTCTCTTG
CTGGACGCTCTGCTTGCGCGGGGTGTTCTGACTGGACCGGAGTACGAAGCATTGGAT
GCCCTTCCTGATGCAGAGAGACGAGTTAGACGCCTGTTGCTTCTTGTGCAAGGCAAGG
GTGAAGCCGCCTGTCAAGAGCTCCTGAGGTGTGCTCAACGAACCGCCGGGGCGCCAG
ATCCGGCATGGGATTGGCAACATGTGGGGCCCGGCTATCGGGACCGGAGCTACGATC
CACCATGCCCGGGTCATTGGACGCCGGAGGCTCCAGGATCTGGTACAACATGCCCAG
GACTCCCAAGAGCCAGTGACCCCGATGAAGCTGGAGGCCCCGAGGGCAGTGAAGCCG
TACAGAGCGGTACCCCAGAAGAACCAGAACCGGAGCTGGAGGCTGAAGCTAGTAAAG
AGGCGGAACCTGAACCCGAACCGGAGCCTGAGCTCGAGCCAGAGGCTGAGGCCGAGC
CAGAGCCTGAACTCGAACCCGAACCTGATCCAGAACCAGAGCCCGACTTCGAGGAAC
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ccatgggctctgagctggagacggegatggagaccctcatcaacgtgttccacgeccactegggecaaagagggggacaagtaca

agctgagcaagaaggagctgaaagagcetgctgcagacggagcetctctggettectggatgeccagaaggatgtggatgetgtgga
caaggtgatgaaggagctagacgagaatggagacggggaggtggacttccaggagtatgtggtgctigtggcetgctctcacagtg
gcctgtaacaatttcttctgggagaacagttgageggecgeatcgataccgtcgactagagetegetgatcagectegactgtgecticta

gttgccagecatctgttgtttaccectcceccgtgecticettgaceetggaaggtaccactcecactgtectttectaataaaatgaggaaatt

2C2agCzagcacacag

Onucanue:

ITR

IIpomotop cTnT
hARC Opt

hS100A1
Curnan nomuA BGH
pAAVsc.cTnT. hARC-Opt IRES hS100A1-Opt_v2 (homo sapiens) (SEQ ID NO: 22)

cccccaaggageccttcecagacagecgecggcacceaccgetccgtggoacgatecccgaagetetagaggatecagecttaaggcta
gagtacttaatacgactcactataggCTAGCgccaccATGGGCAACGCCCAGGAGCGGCCCAGCGAGAC

CATCGACCGGGAGCGGAAGCGGCTGGTGGAGACCCTGCAGGCCGACAGCGGCCTGCT
GCTGGACGCCCTGCTGGCCCGGGGCGTGCTGACCGGCCCCGAGTACGAGGCCCTGGA
CGCCCTGCCCGACGCCGAGCGGCGGGTGCGGCGGCTGCTGCTGCTGGTGCAGGGCA
AGGGCGAGGCCGCCTGCCAGGAGCTGCTGCGGTGCGCCCAGCGGACCGCCGGCGCC
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CCCGACCCCGCCTGGGACTGGCAGCACGTGGGCCCCGGCTACCGGGACCGGAGCTAC
GACCCCCCCTGCCCCGGCCACTGGACCCCCGAGGLCCccaGeaGcaaeAaceacerae
CCCGGCCTGCCCCGGGCCAGCGACCCCGACGAGGLLGGEGGCCCCGAGGGCAGCGA
GGCCGTGCAGAGCGGCACCCCCGAGGAGCCCGAGCCCGAGCTGGAGGCCGAGGCCA
GCAAGGAGGCCGAGCCCGAGCCCGAGCCCGAGCCCGAGCTGGAGCCCGAGGCCGAG
GCCGAGCCCGAGCCCGAGCTGGAGCCCGAGCCCGACCCCGAGCCCGAGCCCGACTTC

CACAACCttgggccaccATGGGCtetGAGCTGGAGACCGCCATGGAGACCCTGATCAAL
GTGTTCCACGCCCACtctGGCAAGGAGGGCGAtAAGTACAAGCTGtctAAGAAGGA
GCTGAAGGAGCTGCTGCAGACCGAGCTGtetGGCTTCCTGGAtGCCCAGAAGGALt
GTGGAtGCCGTGGAAAGGTGATGAAGGAGCTGGAtGAGAAtGGCGAtGGCGAGG
TGGAtTTCCAGGAGTACGTGGTGCTGGTGGCCGCCCTGACCGTGGCCTGCAALA
AtTTCTTCTGGGAGAALttctTGAtgagcggccgc AATAAAAGATCTTTATTTTCATTAGATC
TGTGTGTTGGTTTTTTGTGTGatcgataccgtcgactacgtagataagtagcatggcggottaatcattaactacaaggaa

Onucauue:

ITR

IIpomoTop

hARC-Opt

hS100A1-Optv2

CHHTeTHYCeCKHI IONIMA

pAAVsc.cTnT.cARC-Opt IRES cS100A1-Opt v2 (canis [lupus familiaris) (SEQ ID
NO: 23)



cccccaaggageccttcecagacagecgeeggcacceaccgetcegtggoacgatecccgaagetetagageatecagecttaaggcta
gagtacttaatacgactcactataggCTAGCgccaccATGGGCAACAGCCAGGAGCGGCCCAGCGAGAC

CATCGACCGGGAGCGGAAGCGGCTGGTGGAGACCCTGCAGGCCGACAGCGGCCTGCT
GCTGGACGCCCTGCTGGCCCGGGGCGTGCTGGCCGGCCCCGAGTACGAGGCCCTGGA
CGCCCTGCCCGACGCCGAGCGGCGGGTGCGGCGGCTGCTGCTGCTGGTGCAGAGCAA
GGGCGAGGCCGCCTGCCAGGAGCTGCTGCTGTGCGCCCAGCGGACCGCCCGGGCCC
CCGACCCCGCCTGGGACTGGCAGCACGTGGGCACCGGCTACCGGGAGCGGAGCTGG
GACGCCGCCTGCGCCGGCCACTGGACCCCCGAGGCCCCCGGCAGCAGCACCACCTIGC
CCCGAGCTGCCCCGGGCCGCCGACTGCGGCGAGCCCGGCGCCCCCGGCGGCAGCGA
GGCCGCCCAGAGCGGCAGCCTGGAGGAGCCCGACCCCGAGCTGGAGGCCGGCGCCG
AGCTGGAGAGCGAGCCCCAGATGGACCTGGAGCCCGAGCCCGAGGCCGAGCCCGAG
CCCGAGCTGGAGCGGGAGCCCGAGCCCGAGCCCGAGCCCGACCTGGAGGCCGGCGA

ccaccCATGGGCtetGAGCTGGAGACCGCCATGGAGACCCTGATCAALGTGTTCCACG
CCCACAGCGGCAAGGAGGGCAAIAAGTACAAGCTGtctAAGAAGGAGCTGAAGG
AGCTGCTGCAGACCGAGCTGtetGGCTTCCTGGACGCCCAGAAGGACGCCGACG
CCGTGGACAAGGTGATGAAGGAGCTGGACGAGAAtLGGCGACGGCGAGGTGGAC
TTCCAGGAGTACGTGGTGCTGGTGGCCGCCCTGACCGTGGCCTGCAALAALTTC
TTCTGGGAGAATttcttgatgagcggccgc AATAAAAGATCTTTATTTTCATTAGATCTGTGTG




otag

ggcctcagtgagcgagegagcgcecag

Onucaunue:

ITR

IIpomotop
cARC-Opt

c¢S100A1-Opt_v2

CuHTEeTUYECKUH TTIOUA

Yacmuywvr pexomounanmuo2o AAV (rAAV)

Jlanee B HaCTOsIEM JAOKyMEHTE MpEANaratoTcsl YacTUIIbl Bupyca rAAV unu npenapatsl
rAAV, conepkamue takue dactuipl. Hactuubsl rAAV comepaT Karcuj BUPYyCa M BEKTOpP Ha
ocHoBe TAAYV, Kak ONMUCAHO B HACTOSIIEM JOKYMEHTE, KOTOPBIH HHKAIICYJIHUPOBAH KaICHAOM
Bupyca. CrnocoObl monyueHust 4dactull rAAV U3BECTHBI B JaHHOH OONAcTH M SIBJISIOTCS
KOMMEpUECKH NOCTYNMHbIMU (cM., Hanpumep, Zolotukhin ef al. Production and purification of
serotype 1, 2, and 5 recombinant adeno-associated viral vectors. Methods 28 (2002) 158-167; u
nyonukanun nateHroB CIIIA US 2007/0015238 u US 2012/0322861, xoTOpble BKJIOYEHHI B
HACTOSALIUI TOKYMEHT MOCPEICTBOM CCBUIKM; M IiiasMunbl 1 HaOopsl, poctynHble oT ATCC u
Cell Biolabs, Inc.). Hanpumep, miasmuay, comepaiiyr BEeKTOp Ha OCHOBE rAAV, MOXKHO
KOMOMHHUPOBATh C OIHON WM HECKOJbKHMM BCIIOMOTATEJIbHBIMU IUIA3MHIAMH, HAIpUMeED,
cozepkalmuMu reH rep (Hanpumep, konupyromumu Rep78, Rep68, RepS52 u Rep40) u ren cap
(xogupyromumu VP1, VP2 u VP3, Bkitovast MmoguduuupoBaHHyo 001acte VP3, Kak OMMcaHo B
HACTOSILIIEM JJOKYMEHTE), U TPAHC(HUIIPOBATH B MPOAYLIEHTHYIO JIMHUIO KIJIETOK, TAKMM 00pa3oMm,
410 yacTully rAAV MOKHO yIaKOBBIBATh U 3aT€M OYHILATb.

Yactuusl TAAV wnu 4acTHLbl B cocTaBe npenapaTta rAAV, npeanaraemble B HACTOSIIIEM
JIOKYMEHTE, MOTYT OTHOCHTBHCA K JI0OoMy cepotumy AAV, BKirouasi r000€ MPOU3BOJHOE HITH
ncesnotun (Hanpumep, 1, 2, 3,4, 5, 6,7, 8, 9, 10, 2/1, 2/5, 2/8, 2/9, 3/1, 3/5, 3/8 unu 3/9). Kak
NPUMEHSIOT B HACTOsALIEM JOKyMeHTe, cepoTun TAAYV uvactuipl rAAV cOOTBETCTBYET CEPOTHUITY
KancHIHOro Oenka pPEeKOMOWHAHTHOTO BHpyca. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUS
gactua rAAV mnpexacrasisier coboii TAAV6 mmum rAAV9. Heorpanuumsaromiue npuMepbl
MPON3BOAHBIX U TICEBAOTUIOB BKIFOYarOT AAVrh.10, AAVrh.74, AAV2/1, AAV2/5, AAV2/6,
AAV2/8, AAV2/9, rubpun AAV2-AAV3, AAVhu.14, AAV3a/3b, AAVrh32.33, AAV-HSCIS,
AAV-HSC17, AAVhu37, AAVrh.8, CHt-P6, AAV2S, AAV6,2, AAV2i8, AAV-HSC15/17,
AAVM41, AAV9.45, AAV6(Y445F/YT31F), AAV2.5T, AAV-HAEIL/2, knon 32/83 AAV,
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AAVShH10, AAV2(Y->F), AAVS8(Y733F), AAV2.15, AAV2.4, AAVM41, AAV6(TM6) u
AAV13.45. Takue cepoTunsl U NPOU3BOAHBIE/ICEBNOTUIIBI AAV, a Takke CrOCOOBI MOy YeHHUs
TaKUX MPOM3BOJHBIX/TICEBAOTHIIOB M3BECTHBI B AaHHOHN oOnactu (cm., Hampumep, Mol Ther.
2012 Apr;20(4):699-708. doi: 10.1038/mt.2011.287. Epub 2012 Jan 24. The AAV Bekrop
toolkit: poised at the clinical crossroads. Asokan A1, Schaffer DV, Samulski RJ). B konkpeTHbIX
BAPUAHTAX OCYLIECTBJICHUS KamnCua JEOOOI M3 PACKPBITBIX B HACTOSIIEM JOKYMEHTE YaCTHII
rAAV otHocutcs k ceporuny AAVrh.10. B HeKOTOpPBIX BapuUaHTaX OCYINECTBJICHHs KaIlCHJ
oTHOCUTCST K cepotuny AAV2/6. B HEKOTOpBIX BapHaHTaxX OCYIIECTBIEHHs 4acTuia rAAV
NpeCTaBIIsieT COOOW MCeBAOTHIUPOBAHHYIO YacTULly TAAV, KOTOpas comepKut (a) BEKTOp Ha
ocHoBe TAAYV, conepxkamuii ITR omnoro ceporuna (Hanpumep, AAV2, AAV3) u (b) kancun,
CoIepIKaLIHi KalCUAHbIE OeJKH, MOJIydeHHbIe U3 Ipyroro ceporumna (Hanpumep, AAV1, AAV2,
AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAV9 umu AAV10). CriocoOwl monydeHus u
NPUMEHEHHUs] TICEBAOTUITMPOBAHHBIX BEKTOPOB Ha OCHOBE 'AAV H3BECTHBI B HaHHOH 0OJacTu
(cm., Hampumep, Duan et al., J. Virol,, 75:7662-7671, 2001, Halbert et al., J. Virol., 74:1524-
1532, 2000; Zolotukhin et al., Methods, 28:158-167, 2002; u Auricchio et al., Hum. Molec.
Genet., 10:3075-3081, 2001).

I'enomepanus na ocnose rAAV ons 3abonesanuii cepoya

Hacrosiiiee packpeiTue Tak:ke€ OTHOCHUTCS K KOMIIO3ULMSM, COIEPKALIUM OJAHY WU
HECKOJIBKO PAacCKpbITBIX dacTuUll uiau npenapatoB rAAV. B HeKOTOpbIX BapuUaHTax
ocyuecTBiaeHus: npenapat rAAV comepxxut yactuny rAAV, copepskallyro BEKTOP Ha OCHOBE
rAAV, conepxamuii ITR nepsoro ceporuna (Hanpumep, AAV3, AAVS, AAV6 umu AAV9) u
Karicun Oeska, WHKAINCYJUPYIOIIMA BeKTOp Ha oOcHOBe TAAV. B HeKOTOpBIX BapuaHTax
OCYIIECTBIIEHHUsI Karcuj Oellka OTHOCHTCS K mepBoMmy ceportuny (Hampumep, AAV3, AAVS,
AAV6 unn AAV9). B HeKOTOpbIX BapuUaHTaX OCYINECTBJEHHs IMpernapaT HUMeEeT, 10 MEeHbLIeH
Mepe, B 4eTblpe pa3a Oosiee BBICOKYIO 3(PQeKTHBHOCTh TpPaHCAYKUWHU (HATpUMEpP, y KIIETOK
MEUEHOYHOKJIETOYHON KapLMHOMBI 4YeNioBeKa, Takux kak Huh7) mo cpaBHEHUIO ¢ mpemnaparom,
NPUTOTOBJIEHHBIM C UCTIONb30BaHUeM Bektopa rAAYV, copepxainero ITR AAV2.

Kak omnmcaHo B HacToslleM JOKYMEHTE, Takhe KOMIIO3MLIUHU MOTYT JOMOJHUTEIBHO
comepkaTh (papMaLeBTHUECKUH OKCUUNHMEHT, Oydep winm pazOaBuTeNb, M €€ MOXKHO
(bopMyIHMpOBaTh TSl BBEAEHHS B KJIETKHU-XO35€Ba €X VIVO WM iN Sif 5KUBOTHOTO, B YAaCTHOCTH,
4eyoBeka WM cobaku. Takue KOMITO3UIIMH MOTYT JOIOJHHUTEIHHO HEOOS3aTeNIbHO COAEPIKATh
JUTIOCOMY, JIMIUA, JHUMHIHBIA KOMIUIEKC, MHKpocdepy, MHUKpodacTully, HaHOochepy WIu
HAHOYACTHIY, WIM MOTYT OBbITh IPUTOTOBJIEHBI HHBIM 00pPa30M Ui BBEIEHUS B KJIETKH, TKaHH,
OpraHbl, OPraHM3M YeJIOBeKa WM COOaK, HY KIAOIIMXCS B 3TOM. Takue KOMITO3MLIMU MOXKHO

(bopMyIMpOBATh AJI NPUMEHEHHUS B PA3JIMYHBIX TEPANIEBTUYECKUX LIEJISIX, TAKUX KaK, Halpumep,
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yJIydIIeHUue COCTOSIHHSI, MPO(HIaKTUKAa WWIK JIeYeHHEe COCTOSHHM, TakKWX Kak JaeuuuT
NEeNTHUAOB, JAeQULUT  TOJUMENTHIOB, CBEPXAIKCIPECCHS  IENTHAOB, CBEPXIKCIPECCHs
NOJIMIENTHIOB, BKIIKOYAasl, HANpPUMEP, COCTOSHHS, KOTOPbIE NPHUBOIAT K 3a0O0NEBaHMAM. WU
HApYIIE€HUSM, OTTUCAHHBIM B HACTOSIIIEM AOKYMEHTE.

Bexropsl Ha ocHOBe TAAV, yacTunpl TAAV HiIM KOMIO3ULIUY, COAEPXKALIUE YACTHLbI
rAAV 1o HaCTOSIIIEMY pAaCKPBITHIO, MOXHO HCIIOJb30BAaTh JJIsl T€HOTEpanuu 3a0oJeBaHUi
cepAla y HY’KIAKOLIErocs B 3TOM MHAMBHAyyMa (Hampumep, yesoBeka win codaku). [Tpumepsl
3a0oneBaHUl Ceplla, KOTOPbIE MOXKHO JIEUYUTh C IMOMOMIBIO CHOCOOOB M KOMITO3UIMHA IO
HACTOSIIEMY  PAacKpbBITUIO, B  KauecTBE HEOTPAHWYMBAIOIIMX  MPUMEPOB  BKJIIOYAIOT
KapJAUOMHONATHI0O U OCTPYyI0 HUleMuro. B HEKOTOpbIX BapuaHTax OCYIECTBIEHUS
KapIUOMHUOIIATUSI ~ MPENCTaBiIsieT Cco00i  rumeprpoPUYEcKyr0  KapAMOMHUONATHIO WU
AUNIATALMOHHY IO KapAMOMUONATHIO. Cepneunas HE0CTaTOYHOCTb, BbI3BaHHAs
KapJUOMHOIMIATHEH WM JAPYrUMH 3a00JIEBAaHHMSIMH CEpILa, COAEPKUT IBa KOMIIOHEHTA,
HapyLIeHne OOMeHa KaJbLHs U arnonto3. BexkTopsl Ha ocHOBE TAAYV, 4acTUIBI U KOMITO3ULIHY,
cofepkamue dYactulibl TAAV, MOXHO WCIONB30BaTh Ul JIEUEHUS TAaKUX CEpIAEUYHbIX
HEIOCTaTOYHOCTEN NPU BBEACHUU HYXKIAIOLIEMYCsl B 3TOM HHIMBUAYYMY, HalpuMep, MyTeM
BHYTPHCOCYAUCTOrO BBEACHUS B KOPOHAPHBbIE apTepUH W/WIM TMPSIMON HMHBEKIMH B CEpALe.
BexTopsl Ha ocHOBe TAAV, 4acTulbl 1 KOMIO3ULMH, COAep Kalinue YacTUllbl TAAV, ynpaBistoT
oHOBpeMeHHo skcnpeccueit Oenka cS100A1 u 6enxa ARC B kaparoMHOLUTax HHIUBUAYYMA.
S100A1 ynyummaer acrnekTbl OOMEHAa KalbLHs, BKJIOYAas HOPMAJIM3ALMIO IEPEXOAHBIX
NPOLECCOB KaJbLUs CAPKOIIA3MATUYECKOTO PETHKYJyMa, YTO NPUBOAUT K HOpMAaIM3aLUH
cokparutenbHoii  ¢yHkumn. ARC Oyzer OnokupoBaTh — anonTo3, WHUIMHPOBAHHBINA
MHUTOXOHIPHAJIBHBIMH M HEMHUTOXOHAPHAIBHBIMH MEXaHM3MaMu (HampuMmep, arornTos,
BBI3BAHHBIM PACTSDKEHUEM), a TakXkKe yJydiarh (YHKIHIO MHUTOXOHIpuid. Takum oOpaszom,
CHHEPTUYECKHEe MPEUMYINECTBA JBYX OEJKOB, KCIPECCUPYEMBIX TPAHCT€HAMH IO HACTOSIIIEMY
PACKPBITHIO, MOTYT NPHBECTH K OoJiee IJINTEIbHbIM TEPANEBTHYECKUM pe3yJbTaTaM y MyTeM
BO3JIEHCTBHSI HAa 00a aCMeKTa KapIUOMHOIIATHH.

AwmuHOKHCIHOTHBIE TocnenoBaTenbHOCTH OenkoB S100A1 m ARC, monmy4yeHHBIX Y
YeJIOBEeKa, OMHCAHbI HUXKE.

benox ARC uenosexa:

MGNAQERPSETIDRERKRLVETLQADSGLLLDALLARGVLTGPEYEALDALPDA
ERRVRRLLLLVQGKGEAACQELLRCAQRTAGAPDPAWDWQHVGPGYRDRSYDPPCPG
HWTPEAPGSGTTCPGLPRASDPDEAGGPEGSEAVQSGTPEEPEPELEAEASKEAEPEPEP
EPELEPEAEAEPEPELEPEPDPEPEPDFEERDESEDS (SEQ ID NO: 13)

Benox §10041 uvenosexa:



51

MGSELETAMETLINVFHAHSGKEGDKYKLSKKELKELLQTELSGFLDAQKDVDA
VDKVMKELDENGDGEVDFQEYVVLVAALTVACNNFFWENS (SEQ ID NO: 14)

B HeKOTOpBIX acmeKkTax pacKpbITble BEKTOpPbl Ha OCHOBE TAAV KomupyroT Oeok,
cozlep Kalllui aMUHOKHUCIIOTHYIO MOCEA0BATENbHOCTD, 110 MeHblIeH Mepe, Ha 90%, no MeHbLIei
Mmepe, Ha 95%, wnu, mo meHbine mepe, Ha 99,5% wupentuunyo SEQ ID NO: 13 wmu 14. B
HEKOTOPBbIX aCMEKTaX pPACKPBIThIE BEKTOPbI HAa OCHOBE TAAV KOOUPYIOT MepBbIH Oelnok,
conepKaInii aMUHOKHCJIOTHYIO MOCIENOBATEIbHOCTD, 10 MEeHbIIeH Mepe, Ha 90%, o MeHbIei
Mepe, Ha 95%, wim, mo meHblueit mepe, Ha 99,5% wunentuunyro SEQ ID NO: 13, u BTOpOI
Oeok, comepsKalliii aAMUHOKHUCIIOTHYIO TOCIIENOBATEIBHOCTh, MO MeHbIel mepe, Ha 90%, 1o
MeHblIel Mepe, Ha 95%, wnn, mo MeHsinen mepe, Ha 99,5% uaentuunyro SEQ ID NO: 14. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJICHHsS BEKTOp Ha OCHOBE rAAV komupyer O€NOK, KOTOpBIH
conepxut SEQ ID NO: 13. B HEeKOTOpBIX BapraHTaX OCYLIECTBJIEHUS BEKTOpP Ha OCHOBE TAAV
konupyer Oenok, kotopeiii comepxkur SEQ ID NO: NO: 14, B kOHKpeTHBIX BapuUaHTaX
OCYILECTBIIEHHUSI BEKTOP Ha OCHOBE TAAV koaupyer nepseiii 6enok, koTopslil conepxut SEQ ID
NO: 13, u BTOpoIii 6enok, kotopsiii conep:xkut SEQ ID NO: 14,

B HekoTOpBIX BapHaHTax OCYLIECTBIEHHs JIFOOOH M3 PACKPBITBIX BEKTOPOB HAa OCHOBE
rAAV  KomuWpyeT TOCJENOBAaTENbHOCTb IEpBOro  Oenka, KOTOpas  OTIMYAeTcs  OT
nocnenoBateabHOCTH Jt000H u3 SEQ ID NO: 13 unm 14 Ha 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12 unu
Oonee 12 amuHOKMCIOT. B HEKOTOpBIX BapuaHTax OCYIIECTBJIEHUS JOOOH M3 PaCKPBITHIX
BEKTOPOB Ha OCHOBe rAAV koaupyer Oenku, ykopodueHHble Ha 1, 2, 3 wiu 6osiee 3 aMUHOKHCIIOT
Ha N- mu C-xkoHue otHocurenbHO 060 u3 SEQ ID NO: 13 nnu 14. B HeKOTOpBIX BapuaHTax
OCYLIECTBJIEHHSI JIOOOH W3 pAacKphITBIX BEKTOPOB Ha OCHOBe TAAV KOOupyeT OAHY WIH
HECKOJIbKO TIOCJIeIOBATENIbHOCTEH OeNika, KOTOpble MMEIT yuacTku u3 50, 75, 90, 93, 100, 125,
175, 200 unu 205 amunokucyioT, oommux ¢ SEQ ID NO: 13 unu 14.

AmunOKHCIOTHBIE TTocTenoBarenbHocTH OenkoB SI00A1 u ARC, monyuyenssle y cobaxk,
OTIMCAHBI HUXKE.

benox ARC cobaku:

MGNSQERPSETIDRERKRLVETLQADSGLLLDALLARGVLAGPEYEALDALPDA
ERRVRRLLLLVQSKGEAACQELLLCAQRTARAPDPAWDWQHVGTGYRERSWDAACA
GHWTPEAPGSSTTCPELPRAADCGEPGAPGGSEAAQSGSLEEPDPELEAGAELESEPQM
DLEPEPEAEPEPELEREPEPEPEPDLEAGDESEDS (SEQ ID NO: 24)

benox S10041 cobaxu:

MGSELETAMETLINVFHAHSGKEGNKYKLSKKELKELLQTELSGFLDAQKDADA
VDKVMKELDENGDGEVDFQEYVVLVAALTVACNNFFWENS (SEQ ID NO: 29)

B HEKOTOpBIX acmeKkTax pacKpbIThle BEKTOpPbl Ha OCHOBE TAAV KomupyroT Oeok,
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conep kallui aMUHOKHUCIIOTHYIO TMOCJIEN0BATENbHOCTD, 110 MEHbIIeH Mepe, Ha 90%, mo MeHbIIei
Mepe, Ha 95%, wnu, no mesbiuei mepe, Ha 99,5% wunentuunyro SEQ ID NO: 24 umm 29. B
HEKOTOPBIX AaCMEKTaX pPAaCKPBITbe BEKTOPbl HAa OCHOBE TAAV KOAMPYIOT TEpBBIH Oe€lNoK,
cozlep Kalllui aMUHOKHUCIIOTHYIO MOCEA0BATENbHOCTD, 110 MeHblIeH Mepe, Ha 90%, no MeHbLIei
mepe, Ha 95%, unu, o MeHbiiel mepe, Ha 99,5% wunentuunyro SEQ ID NO: 24, u BTOpO#
Oesnok, comepskaliuii aMUHOKHCJIOTHYIO TOCJIEAO0BATENIbHOCTh, MO MeHbluel mepe, Ha 90%, mo
MeHblIel Mepe, Ha 95%, wnm, mo meHbiner mepe, Ha 99,5% wuaentuuynyro SEQ ID NO: 29. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJICHHsS BEKTOp Ha OCHOBE rAAV komupyer OeNoK, KOTOpbIH
comepxkutT SEQ ID NO: 24. B HeKOTOpBIX BapHaHTax OCYLIECTBJICHUs BEKTOp Ha OCHOBe TAAV
xonupyer Oenok, kotopeiii comepxkur SEQ ID NO: NO: 29. B KkOHKpEeTHBIX BapuUaHTaX
OCYIIECTBIIEHHUsI BEKTOpP Ha OCHOBE TAAV koxupyet nepseiii 6enok, koTopslil conepkut SEQ ID
NO: 24, u BTOpOIi Oenok, kotopsii conep:xkut SEQ ID NO: 29.

B HeKOTOpBIX BapHaHTax OCYLIECTBIEHHs JIOOOH M3 PACKPBITBIX BEKTOPOB HAa OCHOBE
rAAV KoOupyeT OIHY WJIH HECKOJBKO IMOCNENOBATENbHOCTEH OenKa, KOTOPbIE OTIMYAKOTCS OT
nocnenoBateabHOCTH JE000H u3 SEQ ID NO: 24 umn 29 Ha 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12 unu
Oonee 12 amuHOKMCIOT. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS JFOOOH M3 PaCKPBITHIX
BEKTOPOB Ha OCHOBE TAAV KomupyeT OOHY WM HECKOJBbKO NOCJIENOBaTeNbHOCTEN Oenka,
KOTOpble yKopoueHbl Ha 1, 2, 3 wmnu Oonee yem 3 amuHOKMCIHOTBI Ha N- min C-koHIe
otHocuTenbHO Jr000H 3 SEQ ID NO: 24 unu 29. B HEKOTOpBIX BapuUaHTaX OCYILECTBJICHUS
moOOl M3 paCKpBITBIX BEKTOPOB Ha OCHOBe TAAV KOOUpPyeT OAHY WM HECKOJBKO
NOCJIeIOBATEIbHOCTEH OeJka, KOTOpPbIE UMEIOT YUacTKu npubnusuTensHo u3 50, 75, 90, 93, 100,
125, 150, 175 unu 200 nocienoBaTebHbIX aMUHOKHUCIIOT, 00mux ¢ SEQ ID NO: 24 wnu 29.

Takum oOpaszom, Apyrue acmeKTbl HACTOSILEro PACKPBITHS, OTHOCSTCS K BBEICHHIO
gactull TAAV mo HacTosieMy pacKpbITHIO HyXJAOIIEMycsi B 5TOM HHAUBUAYYyMy. B
HEKOTOPBIX BapHAHTaX OCYLIECTBJIEHUS KOJIUYECTBO 4acTULl TAAV, BBOAUMBIX HHAUBHUIYYMY,
MO’KeT HaXOIUThCS B Juana3oHe oT npudnusurenso 10° o mpubmmsurensro 10 wactun/mn
uni ot mpubmausutensHo 107 o mpubmusurensro 10'° wacTui/mi, MIM cOCTaBIATH JHOGOE
IPOMEKYTOUHOE 3HAaUeHHe s M0OO0ro Auana3oHa, Hampumep, npubnusurenso 10° 107, 108,
10°, 101 10, 10'% 10 wmm 10" wactur/mn. B HEKOTOpBIX BapHAaHTAaX OCYINECTBICHUS
KOJU4YeCTBO 4acTUll TAAV, BBOAUMBIX HHAMBUIYYMY, MOKET HaxXOAWUTbCS B AHANa30HE OT
npubauzutensHo 10° 1o npubnusurensho 10 BexTopHbIX renomos (Br)/mia uu ot 10° go 10
BI/MJI, WJIH COCTABJIATH JIOOOE MPOMEXKYTOUHOE 3HAa4YeHHE Ui JI0OOro Auana3oHa, Hampumep,
npubmusutensro 10°, 107, 108, 107, 101° 10!, 1012, 10 umm 10" Br/mn. Yactumsr rAAV
MOXHO BBOJUTH B BHJE€ OMHOKPATHOHM 1O3bI WM pa3feNuTb Ha JBa WM OoJiee BBEICHUI,

KOTOpPBIE MOIYT HOTpe6OBaTbC$I AT JOCTUIKEHUA TEpaAlnu KOHKPETHOTO 3a00JIeBaHUS HIIH
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HapyILEeHUs, KOTOpoe JjiedaT. B HEKOTOpbIX BapHaHTax OCYLIECTBIEHWUs UHAUBUAYYMY BBOZST
10361 B ripenenax ot npuommsurensHo 0,0001 mun go npubnusutensHo 10 M.

Ilpn xenanum, vactuubl rAAV u BekTOpbl Ha OCHOBE TAAV MOXHO BBOAUTH B
KOMOMHALIUU C JPYTHMH CPEICTBAMH, TAKUMH KakK, Harpumep, OCJKH WM MOJHMIIENTHIbl HIIN
paznuuHble (papMaleBTUYECKH-aKTHBHbBIE CPEACTBA, BKIIOUAs OJAHO WM HECKOJIbKO BBEICHUI
TepaneBTUUECKHX MOJIUNENTHAOB, OMONOrHYeCKH aKTHBHBIX ()parMEHTOB WM UX BapuaHTOB. Ha
CaMOM JieJie TMPAKTUYECKU HeT OrPaHUYEHUIl Ha Jpyrue KOMIIOHEHTBI, KOTOpPbIE TAaK)Ke MOTYT
OBITb BKJIFOUEHBI, TIPU YCJIOBUH, YTO JOMOJHHUTEIbHBIE CPEICTBA HE BBI3BIBAIOT 3HAYUTEIHHOTO
HeOJIaronpusATHOTO BO3ACUCTBHS MPH KOHTAKTE C KJIETKAMU-MHIICHSMH N TKAHSIMHU XO3SIHHA.
YacTtuus! uam npenapatsl TAAV, TakuM 00pa3oM, MOXKHO JTOCTaBJISITH BMECTE C Pa3IMYHBIMU
ApYyruMH (hapMaLeBTUUECKH TPUEMIIEMBIMH CPENCTBAMH, KaK 3TO TpeOyercs B KOHKPETHOM
ciydyae. Takue KOMIO3MLIMHM COCTaB MOXKHO OUYMIIATh U3 KJIETOK-XO35l€B WIM APYTux
OMONIOTUYECKUX HMCTOYHHMKOB, WM aJbTEPHATUBHO MOJKHO CHHTE3MPOBATH XHUMHUECKH, Kak
OIHCAHO B HACTOSIIIIEM AOKYMEHTE.

CocraBbl, coneprkamue GpapMarieBTUIECKUe MPenapaThl, SKCIUIMUEHThI H/UIH PACTBOPHI-
HOCHUTEIIH, XOPOIIO M3BECTHBI CIELUAINCTaM B JAaHHOH 00JacTy, Kak M pa3paboTka MOIXOA0B K
JO3UPOBAHUI0 M CXeMaM JIeUYeHUs [ HCMOJIb30BAHMSI KOHKPETHBIX  KOMITO3ULIUH,
Npe/iaraéMblx B HACTOSIEM JOKYMEHTE, B PAa3JIMUHBIX CXE€MaxX JIEYeHUs], BKJIIOYas, HAIpUMep,
NepopajbHOE,  MapeHTepalbHOE, BHYTPUBEHHOE, WHTPAaHA3aJbHOE, BHYTPUCYCTaBHOE,
BHYTPUMBILIEYHOE BBEACHUE U COCTAB.

Kak mpaBuiio, 3T COCTaBbI MOTYT COAEPKAaTh, 10 MeHbLIEH Mepe, npudamuTensHo 0,1%
TEPANeBTHYECKOrO CPEeACTBA (HAPUMEp, YaCTHULly WU npernapat rAAV u/ujm BEKTOp Ha OCHOBE
rAAV) unu Oojee, XOTs MPOLEHTHOE COAEpKAHUE AKTMBHOTO WHIPEIUEHTa/MHTPEIUEHTOB
MOYKET, KOHEUHO, BAPbHPOBATh U MOKET B LEJIIX YAOOCTBA COCTaBJIATh MPUOIM3UTEIBHO OT 1
wu 2% u npubmusutenbHo 10 70% nmm 80% wmnm Gosee 0T Macchl WM 0ObeMa BCEro COCTaBa.
EcrecTBEHHO, KONMMYECTBO TEPANEBTHYECKOTO CPEACTBA/CPENCTB B KaXKIOW TEPAIEeBTUYECKU
TNIOJIE3HOH KOMITO3UIIMH MOKHO TIOJIy4aTh TAKUM 00pa3oM, YTOOBI MOAXOSIAS JO3HPOBKA ObLia
NOJIyueHa B JIFOOOM 3aJaHHON CTaHMAPTHOMN o3¢ coequHeHus. CrenuanucTel B JaHHOW 00JacTH
JOJDKHBI YUUTBHIBATH Takue (PakTOphl, KaK PAaCTBOPUMOCTb, OHOIOCTYITHOCTh, OHMONOTHYECKUH
NEepUOJ TONY)XXU3HH, CIOCOO BBENEHHs, CPOK TOAHOCTH TPOAYKTa, a TaKkKe JApyrue
¢dapmakonornueckrue (HakTOpbl MPH TPUTOTOBICHWU TaKUX (HapMaleBTUUYECKUX COCTABOB.
JIOTIOJTHUTENIBHO MOTYT OBITh JKEATEeNIbHBI PA3JINYHbIE JOZUPOBKH U CXEMBI JIEYSHHUSI.

B onpeneneHHbIX OOCTOSTENBCTBAX JKENATENBHO AOCTABIATH YaCTHULIbI WM MpPEnapaThl
rAAV w/mnun BekTopbl Ha OCHOBe TAAV B BHIE HajuieXalmuM OOpa3oM COCTaBJIEHHBIX

(I)apMaI_IeBTI/ILIeCKI/IX KOMHO3PII.IPII>1, npeaiara€Mbix B HACTOALIEM HNOKYMEHTEC, WJIN IMOAKOXHO,
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WHTPABACKyJSIPHO, HWHTPAKapAHAJbHO, HWHTPAOKYJISIPHO, WHTPABUTPEATBHO, MAPEHTEPAIBHO,
TIOJIKOXKHO, BHYTPHUBEHHO, MHTpPAIepeOpPO-BEHTPUKYIISIPHO, BHYTPHUMBIIIEUHO, MOI000IOUEUHO,
NepopajIbHO, HHTPANEPUTOHEATbHO, MyTE€M NEPOPAJIbHOM WJIM HA3aJbHON WHTaJSIUU, WU
MyTeM MpPsIMOM MHBEKLWU B OJHY WJIM HECKOJBKO KJIETOK (Harpumep, KapAHOMHOIMTOB W/WJIH
APYyTUX KJETOK CepAala), TKaHel WM OpraHoB. B HEKOTOpPBIX BapHaHTAaX OCYINECTBIICHHUS
yacTuubl TAAV WM KOMITO3UIUY, COAep KaIlie 4acTHibl TAAV Mo HacTOSIeMy PacKpbITHIO,
BBOAST HHTPABACKYJIIPHO B KOPOHApHbIe apTepuu. B Jpyrux BapuaHTaxX OCYINECTBICHHUS
packpbITble 4acTUIbl TAAV UM KOMIIO3MLUUM BBOIAT IMyTE€M NPsIMOM HHBEKIUU B CEpALE
uHanBUayyMa. [IpsiMast ”HbEKIIUS B CEPLIE MOXKET BKJIFOUATh MHBEKIUIO B OJTHY WJIH HECKOJIBKO
TKaHell MHOKapaa, OOOJIOUKY ceplua WM CKEJETHYH MBIy, OKpPYXKAIOUIYI Cepalle,
HAIpUMeEDP, C TOMOIIBIO UTOJIYATOrO KaTeTepa.

dapmareBTUIECKUE COCTaBbl KOMITO3ULUH, MOAXONSIINE JJIi UHBEKIUH, BKJIIOYAOT B
ceOsi BOJHBIC PACTBOPBI WJIM OUCTIEPCHUU. B HEKOTOPBIX BapHUaHTAX OCYLIECTBJICHUS COCTaB
SIBJISIETCS] CTEPWJIBHBIM U JKMIKUM B TE€X CJIy4asX, KOrZa €CTb BO3MOXKHOCTb JIETKOTO BBEIEHUS
mIpuieM. B HEKOTOpPhIX BapuaHTaxX OCyLIeCTBIeHUsT (opma craOujpbHAa B  YCJIOBHUSIX
MPOU3BOACTBA M XPAHEHUS W 3alIHUIIEHa OT KOHTAMUHUPYIOLIErO AEHCTBUS MUKPOOPTaHU3MOB,
Taknx Kak Oakrepun u rpudbl. Hocurenem MokeT ObITh PacTBOPUTENb WM JAUCTIEPTUPYOINAS
cpena, coaepskaiasi, Hanpumep, Boy, (PHU3UOJOrHYECKUI PacTBOP, 3TAHOJ, MOJIHOI (HAapuMep,
DJIULEPUH, TPONMUJICHIVIUKOIb U JKUIKUN MMOJUATHUICHIJIUKOJb, W T.I1.), UX MOIXOASIINE CMECH,
pacTuTeNbHBIE Maclia Wi Apyrue (apMaleBTHUECKUe MpUeMJIeMble HOCHTEH, TaKhe Kak Te,
koTopbie siBysitoTess O0menpusHaHHbiMU Kak besonacHbie (GRAS) YnpasneHneM no KOHTPOJIHO
3a Ka4e€CTBOM IUIIEBBIX MPOAYKTOB U JIEKAPCTBEHHBIX cpenacTs. Hannexamas TeKky4ecTb MOXKET
MOJIIEPIKUBATHCS, HAIPUMED, 38 CUET UCIIOJIb30BAHMS TIOKPBITHS, TAKOTO KaK JICLUTHH, 332 CUET
noaaep:xkaHusi TpedyemMoro pasmepa 4acTHIl B ClIydae TUCIIEPCHU U 33 CYET HCIOJIb30OBAHMSI
MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

TepMUH «HOCUTENb» OTHOCUTCS K pa3OaBHUTENO, AaIbIOBAHTY, SKCIMITHEHTY WU
HOCHUTEIIF0, C KOTOPbIM BBOAAT YacTULy WM mpernapar rAAV u/uiam BEeKTOp Ha OCHOBE TAAV.
Takumu (apmareBTHUECKUMH HOCUTEISIMH MOTYT ObITh CMECH KHJIKOCTEH, TaKUX KakK BOIA W
Maclia, B TOM 4uCjie He(TsSHbIe Maciia, TAKMe KaK MHHEPAJIbHOE MAcClO, PaCTUTEIbHbIC Macha,
TaKhe KaK apaxuCcOBOE Macjio, COEBOE MAacji0 M KyH)KYTHO€ MAaclio, Macjo >XHUBOTHOIO WU
CUHTETUYECKOTO MPOUCXOKACHUS. DU3NOTOrHYeCKHUEe PacTBOPbI, BOAHBIE PACTBOPHI JEKCTPO3bI
Y TJIMLEPUHOBBIC PACTBOPHI TAKIKE MOTYT OBITh MCIIOJIb30BAHBI B KAYECTBE YKUIKUX HOCHTEJICH.

JUiss BBeEHUS] MHBEKIHOHHOTO BOAHOTO PacTBOpA, HANPUMEpP, PACTBOP MOXKET OBITh
COOTBETCTBYIOIIUM 00pa3oM 3a0ydepeH, ecnu 3TO0 HEOOXOIMMO, W JKUAKUH pa3baBUTENb

CHadajla AOBOJAT OO HU30TOHHUYCCKOIro C (1)I/ISI/IOJ'IOFI/ILIGCKI/IM pacTBOPOM HIIH TJIFOKO30H. JTH
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KOHKPETHBIE BOJHBIE PACTBOPHI OCOOCHHO MOAXOIAT AJISI BHYTPUBEHHOTO, BHYTPUMBILIEYHOTO,
MHTPABUTPEAIBHOTO, MOJAKOKHOTO M HHTPAIIEPUTOHEATBHOIO BBEAECHUSA. B CBA3M C 3THM,
CTepWIbHAs BOJHAs CpPe/la, KOTOPYIO MOKHO HCIIOJIb30BaTh, OyA€T M3BECTHA CIIEILHAJIUCTAM B
TaHHOM 00J1acTH B CBETE HACTOSILIErO packpbiTus. Hanpumep, onHy 103y MOKHO pacTBOPUTH B 1
w1 uzoToHuudeckoro pacrsopa NaCl u nubo modasuth k 1000 M1 KUAKOCTH ISl TIOAKOXKHOTO
BBeIeHUs, OO BBECTH B MpenmnojaraemMoe mecro uHpy3uu (cm., Hanpumep, "Remington's
Pharmaceutical Sciences", 15-e uznanwue, ctp. 1035-1038 u 1570-1580). Hexoropoe usmeHeHue
JIO3UPOBKH 00si3aTeNbHO OyZer HMeTh MeCTO B 3aBUCUMOCTH OT COCTOSIHHS 4eJIOBEKa,
NpOXOsAIIero JieueHue. JIMIO, OTBETCTBEHHOE 3a BBEINEHHE, B JIIOOOM cCllydae OIpenenseT
NOAXOMALIYI 103y Uil KOHKPETHOro deyiopeka. Kpome TOro, Ui BBENEHHS YEJIOBEKY
npenapaTbl JAOJDKHBI COOTBETCTBOBATH CTAHAAPTAM CTEPHWIBHOCTH, MUPOTEHHOCTH M OOIUM
CTaHAapTaM O€30MaCHOCTU M YUCTOTHI, KaK TOro TpeOyeT, HarpuMep, OTAET O OHOJIOTHYECKUM
crannaptam FDA.

CrepunbHble MHBEKLMOHHBIC PACTBOPBI MOJYYAIOT NyTEM BKIKOYEHHS YacTUL[ WIIH
npenapaTtoB rAAV, 6enkos Rep w/mnu BekTopoB Ha ocHOBE TAAV B HEOOXOAMMOE KOJMYECTBO
COOTBETCTBYIOLIETO PACTBOPHUTENS C HECKOJIBKIMHU IPYTHMHU HHTPEIUEHTAMH, TIEPEUNCICHHBIMU
BBILIIE, 10 Mepe HEeOOXOAMMOCTH, C Mocienyroomel crepwinsauueil ¢unsTpoBaHueM. Kak
NPaBUIIO, JUCIEPCHH TONYYAIOT MyTeM BKJFOUEHHUS PAa3JUYHBbIX CTEPHJIN30BAHHBIX AKTHBHBIX
UHTPEUEHTOB B CTEPHJIbHBIH HOCHTEJb, COAEPKAIINNA OCHOBHYIO TUCIIEPTUPYIOLIYIO Cpeny U
Apyrue WHTPEeIUEeHThl U3 IePEUHCIIeHHBIX BbIlle. B ciydae CTEpUIBHBIX MHOPOLIKOB IS
HOJIyYeHUsI CTePUJIBbHBIX PACTBOPOB Il MHBEKLHH, MPEANOYTHTENbHbIE CIIOCOOBI MONTyUeHHS
NPENCTABISIIOT COOOH CrnocoOBl BaKYYMHOH CYIIKM M JMO(QHIM3ALHUOHHONH CYIIKH, KOTOpBIE
MO3BOJISIIOT  MOJIYYUTh MOPOIIOK aKTHBHOTO HMHIPEOHEHTAa IUTOC JIIOOOH  JKeslaeMbId
JOTOJHUTENbHBI KOMIIOHEHT M3 WX MPEeIBAPHUTENIbHO CTEPHJIBHO MNPOQUIBTPOBAHHOTO
pacTBopa.

KonnyecTBo KOMNO3ULME € 4acTULIAMU WK Tipenapatamu rAAV W/uinm BEKTOpaMH Ha
ocHoBe TAAV U BpeMs BBEOEHHs TAKHUX KOMIO3MLUH OyAeT HaXOAWTbCS B Ipenenax
KOMITETEHIINU CTIEHAJIICTa B JAHHOH 00JIaCTH, MOJB3YIOIIErocsl NPEUMY LIIECTBAMH HACTOSIIIETO
m3oOperennss. OOHAKO BIIOJIHE BEPOSITHO, YTO BBEIAEHHE TepaneBTHUECKH 3(PPeKTHBHOrO
KOJINYECTBA KOMITO3UIMHA IO HACTOALIEMY H300PETEHHIO MOXKET OBITh JOCTUTHYTO IyTEM
OJHOKPATHOTO BBENEHHs, TAKOTrO Kak, HAlpHUMep, ONHOKPATHAas HHBEKIHS JOCTATOYHOTO
KOJINYECTBA MH(PEKIIMOHHBIX YaCTULl, YTOObI 00ECTIEYNTh TEPaNeBTUUECKU 3PPEKT MarHueHTy,
NPOXOJAIIEMY TaKOE JieueHue. AJIBTEPHATHBHO, IPH HEKOTOPBIX OOCTOSTENBCTBAX MOXKET OBbITH
JKeJaTeIbHbBIM 00€CreYnTh MHOTOKPAaTHOE WJIHM IIOCJIEOBATEIbHOE BBEACHHE KOMITO3UIMNA C

JacTUIlaMd WK npenapatamu rAAV w/mnm Bekropamu Ha ocHoBe rAAV nmnbo B TedeHue
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OTHOCHTEJIbHO KOPOTKOTO, JINOO OTHOCHUTENBHO JINTENBHOIO MEPUONia BPEMEHH, KaK CMOKET
OTIPEeNeNTUTh Bpay-TePareBT, HAOIIONAOIUH 32 BBEIEHUEM TAKIX KOMITO3UIIUI.

Komnosuuuu no HacTosieMy n300peTeHHI0O MOTYT COAEpP KaTh YAaCTHLIbI HIIH MperapaThl
rAAV w/unn BekTOphl Ha OcHOBe TAAV nmnbO0 oraenbHO, nUOO B COCTaBe C OAHUM WU
HECKOJIbKUMU JOMOJHUTEIbHBIMU aKTUBHBIMH HWHIPEIUEHTAMH, KOTOPbIE MOKHO TOJyYaTh W3
NPUPOIHBIX MM PEKOMOMHAHTHBIX HCTOYHMKOB WJIM CHHTE3UPOBATH XMMHUYECKHUM NyTeM. B
HEKOTOPBIX BapHAHTAX OCYLIECTBJICHHS YaCTHIIbI MM Mpenapatel TAAV BBOAST B KOMOWHALIMU
100 B TOW K€ KOMITO3UILIMH, JIMOO BBOIAT KaK YacCTh TOW K€ CXEMbI JICUSHHsI, C UHTHOUTOPOM
NPOTEOCOMBI, TAKMM KaK OOpTe30MHUO MIIM THIPOKCUMOYEBHHA.

«JleunTp» 3a0o0neBaHMe, KaK MPUMEHSIOT B KAYECTBE TEPMUHA B HACTOSLIEM JIOKY MEHTE,
O3HA4YaeT YMEHBbLINTh YacTOTy WJIHM TSKECTb, MO MEHBIIEH Mepe, OJHOro MpH3HAaKa WU
cuMnToMa 3a00JIeBaHHSl WIM HAPYLICHUS, HCIBITBIBAEMOrO HMHIUBHAYyMOM. Kommno3unwmy,
ONMCaHHbIE BBIIIE, KAaK MPABHJIO, HA3HAYAIOT WHIWBUAYYMY B 3(PQPEKTHBHOM KOJIUYECTBE, TO
€CTh B KOJIMYECTBE, CIOCOOHOM 00ecneunTh KeJaeMblil pe3yibTar. JKenaemblil pe3ynsraT Oyner
3aBHCETh OT BBOAMMOIO aKTHUBHOrO cpeznctsa. Hampumep, 3QPekTHBHOE KOIUYECTBO HACTHIL
rAAV MoxeT ObITh KOJIMYECTBOM YaCTHUL, KOTOpPbIE CIIOCOOHBI MEPEHOCHTb I'eTE€POJIOTHYHY IO
HYKJIEMHOBYIO KHCJIOTY B OPTaH, TKaHb WJIN KJIETKY XO35IMHA.

Tokcuynoctb u 3 PEKTUBHOCTD  KOMIIO3ULMH, HCIONb3YE€MOH B  HACTOSIIEM
U300peTeHNH, MOXHO OMNpPEAeNUTh C TOMOINBI0 CTaHIAPTHBIX (HapMalleBTHUYECKUX CIIOCOOOB,
UCTIONB3YS OO KJIETKU B KYJBTYpE, JUOO SKCIIEPUMEHTANBHBIX JKMUBOTHBIE JUJISI ONPEeIeHUs
LDso (mo3sl, neranbHoW 1t 50% mnonyssiunu). COOTHOIIEHHE A03 MEXKAY TOKCHYHOCTBIO H
3¢ PEeKTUBHOCTBIO MpEACTaBIsAeT COOOH TEepaNeBTHUECKHUH MOKA3aTeNb U €r0 MOXHO BBIPAXKaTh B
Buzne otHowmeHuss LDso/EDso. IlpeamouTurenpHbIMU SIBISIOTCS T€ KOMIIO3ULIMHM, KOTOPBIE
oOnanaroT OOJBIIUMH TEPANEBTHUECKUMH IOKA3aTeJIIMU.  XOTS MOMKHO HCIOJb30BaTh
KOMITO3ULIMH, JEMOHCTPUPYIOIINE TOKCHYHbIE MOOO4HbIE 3((dekTs, crenyer mo3aboTHTbCS O
pa3paboTKe CHCTEMBI TOCTABKH, KOTOPasi CBOAUT K MUHUMYMY MOTEHLHAJIBHBINA yIIepd OT TaKHX
noOo4HbIX 3¢ ekToB. Jl03UpOBKAa KOMIIO3HLIUH, KaK OMMMCAHO B HACTOSIIEM JOKYMEHTE, OOBIYHO
HAaXOIUTCS B AuanaszoHe, BKmouaromeM EDso ¢ He3HAUMTENbHOH TOKCHYHOCTBIO WM Oe3 Hee.
Jlo3upoBKa MOKET BapbUpOBaThCS B IpeAejsax AJTOro Juana3oHa B 3aBUCHUMOCTH  OT
UCTIOJNB3Y €MOH JIEKAPCTBEHHOW (POPMBI U UCTIOIB3YEMOTO ITyTH BBEACHUSI.

Jlpyrue acmekTbl HACTOSIEro PacKpPhITHUS OTHOCATCA K CrocodaM W mpemnaparaM JUist
NPUMEHEHUs] Y WHAMBHIAYYMa, TAaKOrO KaK YeJOBEK WM HE OTHOCALIUICS K YeJOBEKY
(Hampumep, cobaka) WHIWBUAYYM, KIETKM-XO3fWHA i1 Sif y WHAWBHUAYYMA, I KIJIETKHU-
XO035MHA, TOJY4YeHHOW OT MWHAUBHAyyMa. B HEKOTOPBIX BapuaHTax OCYLIECTBIEHHS,

UHIUBUAYYM IPEACTABIsIeT COOOH MileKomuTaroliee. B HEKOTOpPBIX BapHaHTaxX OCYINECTBIICHUS
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UHIUBUAYYM TIPEACTaBIsieT COOOM JOMallHee >KUBOTHOE. «JlomammHee »KHBOTHOE», Kak
NPUMEHSIOT B HACTOSIIEM JOKYMEHTE, OTHOCUTCS K JOMAIIHIM ITUTOMLIAM U JPYTUM JOMAIIHHM
’KMBOTHBIM. HeorpaHu4mBaromue npuMepbl JOMAIIHUX KMBOTHBIX BKIIFOYAIOT COOAK M KOIIEK;
JOMAIIHUM CKOT, TAKOM KaK JIOLIAAH, KPYIIHBIN POraThlii CKOT, CBUHBH, OBLbI, KO3bI U KYPHLbI, U
APYTHX SKUBOTHBIX, TAKUX KaK MBIIIM, KPBICH, MOPCKHE CBMHKM U XOMSIKH. B HEKOTOpBIX
BAPUAHTAX OCYINECTBICHMS HHAMBUAYYM IPEACTABIAET COOOH MHHHUATIOPHYIO CBHHBIO, WJIH
MHHHU-CBUHBIO. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUSI MHIUBUIYYM SIBJIAETCS YeIOBeKOM. B
HEKOTOPbIX BapHaHTaX OCYINECTBIICHUS HWHIMBHIAYYM SIBJIsIETCSl Cco0akoil. B HekoTopbix
BapUAHTAX OCYLIECTBICHMs, cobaka mpencraBisier coboli cobak kpymHbIx mopon. Kak
NPUMEHSIOT B HACTOSIIEM JOKyMEHTe, K co0akaM KpYMHBIX TIOPOJ OTHOCSTCS [COBBIE
(mampumep, cobaku) Becom Oonee 55 ¢yHTOB B JOOOM BO3pacte. TakuMm 00pasoMm, Kak
NPUMEHSIOT B HACTOSIIEM JOKYMEHTE, KpyIHas Iopoja co0aK MOMKET OTHOCHUTBCS K
oTnpeneNieHHOM mopoae cobak, KOTopasi o CBOel mpupojae OyaeT uMeTb Maccy donee 55 GyHTOB
(Harpumep, noOepMaH-TIMHYEPhl, HEMELKHE JOTH, UPJIAHIACKHE BOJIKOAABBI U T.J.), & TAKKE K
cobakam 1000 moposbl (KOHKPETHOH MM HEU3BECTHOH), BEC KOTOPBIX MOXKET MPEBBIIATH 55
($yHTOB 1O APyTUM MPUYHUHAM (HAPUMED, U3-32 OKUPEHUS]).

B HekoTOphIX BapmaHTax OCYIIECTBJIEHHUS, Y MHAMBHAyyMa €CTb 3a00JieBaHHE CepAaLa
WIN eCTh IMOJO3peHHEe Ha 3a0ojieBaHUE CepAla, KOTOpPOe MOXKHO JIEYUTh IPU MOMOIIU
reHorepanuu. B HEKOTOPBIX BapuaHTax OCYIIECTBJICHUS, HHAUBUAYYM HUMEET JIIOOYIO CTaIHIO
CepleYHON HENOCTATOYHOCTH. B HEKOTOphIX BapuaHTax OCYLIECTBIEHMs, CepAevHas
HEJJOCTATOYHOCTh BbI3BaHA KapAHOMHONATHed. B HEeKoTOphIX BapuaHTaxX OCYIIECTBJIECHUS,
cepiedHas  HENOCTATOYHOCTb  BbI3BAHA  T'MIEPTPOYUUECKOW  KApIUOMHONATHEH WM
auaTaluuoHHOM Kapauomuonatus (JIKMIT).

Crenyromue nmpuMepbl MpeaHAa3HAYeHbl U WJUTFOCTPALUN ONPEAESICHHbIX BAPHAHTOB
OCYIIECTBJIEHHsT HACTOSLIETO PACKPbITUS W  SBISIFOTCS — HEOrpaHWYMBarommMH. [lomHoe
CoIepyKaHHMEe BCEX CChUIOK (BKJIOYWAsl CCBUIKM HAa JIUTEpPATypy, BbIIAHHBIE TIaTEHTBHI,
OInyOJIMKOBAHHbIE MMATEHTHbIE 3asBKM U COBMECTHO pacCMaTpUBAaeMble MATEHTHBIE 3asBKM),
LUTUPYEMbIX Ha BCEM MPOTSKEHUH 3TOTO PACKPBITHS, HACTOSIIUM TPSIMO  BKIIFOUEHO
NIOCPENCTBOM CCBhUIKH. B cnyuae koH(IMKTA HAacTOSAIIAs 3asBKa, BKIIIOUAs JTIOObIE ONpeneneH s
B HACTOSALIEM JOKyMeHTe, OyIeT UMETh IPEUMY IIECTBEHHY IO CHITY.

IIpumepsl

Ilpumep 1: Tepanesmuueckoe HaAyenUGAHUEe HA HECKONLKO ACHEKMOG CepoeyHOl
HeOoCMamoyHoOCmu

B HEKoTOpBIX acmekTax B HACTOSIIEM pPACKPBITUH MPEJIAraloTcs KOMIIO3HULUU H

CHOCO6bI, KOTOpBIC MNOAXOAAT AJigd JICUCHHUA OAHOI0 HJIIM HECKOJbKHUX COCTOSIHUM cepana
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(HampuMep, KapOUOMHUOINATUH, THUIEPTPOPUUECKON  KapAMOMHONATHH, IUJIATALIOHHON
KapJUOMHUOIIATUH, CEPAEYHON HEeIOCTATOYHOCTH, 3a00jeBaHMs cepnua U T.4.). B HexoTophix
BApMAaHTaX  OCYIUECTBJICHMs  KOMIO3MLIMM, IMpeAjaraeMble B  pPacCKpbITUH,  BBOAAT
UHTPABAaCKyJSIPHO B KOpPOHapHbIE apTepuu. B HEKOTOpBIX BapHaHTax OCYILECTBICHUS
KOMIIO3ULIMM MOJKHO BBOAMTb HMHIUBUAYYMY IIyTEM MHOXXECTBEHHBIX MNPSIMBbIX WHBEKLUN B
cepaue. Koncrpykuust AAV, kotopast MOXeT ObITh IPEAOCTaBIeHa UHAUBHAYYMY, H300paskeHa
Ha ¢ur. 1. B onpeneneHHbIX BapWaHTaX OCYIIECTBJCHHUsS Takas KOHCTPykius AAV
UHKaTcuaupyercs: pekoMOMHaHTHbIM AAV (Hampumep, AAVrh.10 wmu AAV6) u comepkut
KOIUPYIOIINE TOCIENOBATEeIbHOCTH KalbLui-cBs3bIBatomero Oenmka Al S100 (S100A1) wu
perpeccopa anonrto3a ¢ AOMEHOM pekpyTupoBanusi kacnasbl (ARC) st HanennBaHus Ha 1Ba
OTAEJbHBIX ACMIEKTa OTHOTO MM HECKOJIbKUX COCTOSTHUH cepAua (Hanpumep, KapAHOMHUOTIATHH).
Oba TpancreHa u3 koHCTpyKuu AAV Ha ¢ur. 1 ynpasisatorces cepaedabiM npomotropoM TnT u
TaKUM 00pa3oM OyayT 3KCTIPECCUPOBATHCS TOJBKO B KAPAHOMHOLUTAX.

S100A1 ynydmaer acmekTbl OOMEHa KaJbLHsl, BKJIOUAsS HOPMAIM3ALMUIO MEPEXOIHBIX
NPOLIECCOB KaJbLMsl CapKOIJIA3MAaTUYECKOTO PETHKYJyMa, YTO MNPUBOAUT K HOpMaIM3aLUH
cokparurtenbHoil pyHkumuu. ARC OnokupyeT anontos, MHUIMUPOBAHHBIH MUTOXOHAPHAIBHBIMU
U HEMUTOXOH/IPHUAJbHBIMH MeXaHM3MaMy (HarpuMep, aronTo3, BbI3BAHHBIA PACTSIKEHHUEM), a
TaKXKe yaydmaer (QyHKUUIO MHUTOXOHAPUH. DTH ABa OTAENbHBIX KOMIIOHEHTA CepAeuHON
HEJIOCTATOYHOCTH (HapylleHHe oOMeHa KaJibLIMsl M aIoIT03) PAacCMAaTPHBAIOT Pa3IeNbHO, HO
HUKoraa Bmecte. TakuMm o0pa3oM, CHHEpPrudeckue TIpeuMyINecTBa TaKOro IOAXOAa
o0ecneynBaOT TEeparneBTHUECKHEe BO3MOXKHOCTH, KOTOPbIE MOTYT TNPHBECTH K YJYYIIECHHIO
JUTITENbHBIX pe3ynnbTaToB. IlyTem HanenuBaHus Ha 00a acleKkTa KapJHOMHONATHH, KOMITO3HLIUH
U CrocoObl, MpelyiaraeéMble B HACTOSIIEH 3asiBKE, MOXKHO HCIOJIb30BATh MJISl JICYEHUS
HECKOJIBKUX COCTOSIHMH cepana (Hampumep, TUNEPTPOPUUECKON WM IUIATAllHOHHON
KapIUOMHOIIATUH ), 1 OHU OYAyT MOJIE3HBI HA JIFOOON CTAIUH CePASUHON HENOCTATOYHOCTH.

Ipumep 2: 'enomepanus ounamayuonnoii kapouomuonamuu y cobax

HNunataimonnass  kapauomwuonatus  (JIKMIT)  sBasiercs  BTOpod — Hambouee
pacmlpoCTpaHEeHHOW MPUYUHOW MPUOOpETeHHOro 3a0oyieBaHUsl cepiaua y colak, yale BCero
nopakarommel cobak KpPYyMHBIX IMOPON, TaKUX Kak JOOepMaH-NMHYEPhl, HEMELKHWE JOTH U
UPJIAHACKUE BOJIKOAABBL Y JIIONEH, CTPajaroLINX STUM 3a00JeBaHUEM, €CTh XUPYpPruuecKue
BapHUAHTBI, TaAKHME€ KaK TPAHCIUIAHTALUsl CepAla U BCIIOMOTaTeNbHbIE YCTPOICTBA AJA JIEBOTO
xkenynouka. OgHako B BeTEpUHAPUM €AMHCTBEHHBIM TEPaNeBTHMYECKUM BapUaHTOM SIBIISIETCS
MEIUKaMEHTO3HOE JIeYeHHe MPU3HAKOB, CBA3aHHBIX C CEPAEYHON HEAOCTAaTOYHOCTHIO. IIporHos
11l TOPasKeHHON cO0aKy 3aBUCHUT OT CTaauu 3aboneBanus U nopoasl. Hampumep, G0IbIIMHCTBO

no0epMaH-MUHYEPOB JKMBYT MeHee O MeCAleB TIOCe pa3BUTHs 3aCTOMHON CephaedHOmN
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Henocratrounoctd (3CH). HampoTus, npyrue noponsl, Takue Kak KOKep-CIaHue!, Kak MPaBuJIo,
BBDKUBAIOT nojbine. ITo mepe mporpeccupoBaHust 3a0oneBaHMs CepAlla HapylleHHe paOoThI
KAHAJIOB, PETyJIUPYIOLINX JBIKEHHE KaJbLMsI B KJIETKAX CEpPALa, CIOCOOCTBYET HAapYIUEHHIO
LUKJINYECKOro OOMEHa KasblLys, AajJbHEHIIeMy HapyLIEHUIO peryJsiLUd COKpalleHus u
paccmabnenust cepaua. IlpumeuarenbHO, 4YTO AHOMAJIMM TPAHCIOPTA KajbLUs ObUIH
obHapyxensl y cobak ¢ JKMII, a Takke mnpu cepaedHONl HENOCTATOYHOCTH, KOTOpas
pa3BUBaJIaCh BTOPUYHO MPU MHOTHX Pa3JIMIHBIX 3THOJIOTUSAX.

Crpareruu mepeHoca reHOB pa3paboTaHbl IJIsl HOPMATU3ALUN aHOMAJIUH LUKIHYECKOTO
oOMeHa KajbLMs, YJIYYIIEHHS COCTOSIHHS OOJBHOTO Cepila y MalblX M OOJBIIUX Moesei
JKMBOTHBIX C Pa3MYHbBIMH (OpMaMH MOPakEHHOro cepiaua. Ha camom nere yike mpoBOIATCS
KJIMHUYECKHE UCIIBITAHUS 3TOTO TEPANeBTHYECKOrO MOAXOAA K KApAHOMHOIIATHH Ha JIFOASX, U
NpeBapUTEIbHbIE  Pe3yJbTaThl OOHAaNEeXKHMBAKOT. [IMJIOTHOE HCCENOBaHHE  OLCHUBAET
5P EeKTUBHOCTh JOCTABKH TI'eHa, MPEIHA3HAYEHHOTO Uil HOpMalu3aluu OOMEHa KallbLus Y
nobepman-nmuHUepoB, crpagaommx JKMII u npossnsatommnx XCH. HMcnonesyroT nobepmasn-
NHYEPOB, IOTOMY YTO Y 3TOH MOpoabI IUpPoKo pacnpoctpaneHa JJKMII, u 3aboneBanue nmeer
TEHJIEHLIMIO OBICTPO U PAaBHOMEPHO NMPOTPECCHPOBATH y 3TOH MOPOABI, KaK TOJIBKO Pa30OBBETCS
XCH. Hosble metonb! 60pb0b1 ¢ JIKMIT okakyT 3HAaUNTENBHOE BIMSHUE HAa BCE MOPOABI COOAK,
NpepacIoNOKEHHbIE K 3TOMY HAMONATHYECKOMY 3a00NeBaHMIO, BKIOYas H0OEpMaHOB,
OOKCepoB, HEMENIKHX JOroB, HEMEIKUX OBYapOK, 30JIOTUCTBIX pPETPUBEPOB U  T.I.
ITpumMedaTenbHO, YTO MPEAbITYIUe UCCIIEN0BaHMs YPOBHEH Oellka B MHOKap/ie MpU MOpaskeHUU
y cobak ¢ HauboJjiee pacrpocTpaHeHHbIMU (popMamMu pupoaHOTro 3adoneBaHust cepana (codaku
¢ nereHepatuBHbIM KianaHoMm u JIKMII) mokasanu, 4To HECKONBKO ypoBHe# Oenka (BKitOUas
S100A1) 6putn anomabHbIME (ST00A 1 OBLT CHUKEH).

OTH [aHHBIE TO3BOJISIIOT MPEAIONOKUTh, YTO JOCTaBKa reHa, HaueiaeHHoro Ha S100A1,
MoskeT 3¢ ¢exkruBHO Jieunth JIKMII, a Takke HEIOCTATOYHOCTh MHOKApIa, Pa3BHUBAOLIYIOCS
BTOPHYHO IO OTHOIIEHHUIO K JereHepaTMBHOMY 3a0oJieBaHUIO KianmaHoB. Kpome Toro, amonTos
(mporpammupyemasi rubenb KIETOK) Yalle BCTpedaeTcst B MOpakeHHOM Muokapae u APK
SIBJISIETCS. MOILIHBIM M MHOTO(YHKLHMOHAJIBHBIM HHTHOUTOPOM aronTo3a. B Hacrosimee Bpems
CTaHAAPTOM  BETEPUHAPHON TOMOIIM TMpPH  CEPAEYHOM  HENOCTATOYHOCTH  SIBJIETCS
MEIUKAMEHTO3HOE JICUeHHE MePerpy3KH JKUIKOCThIO U runepeMun. CrocoObl TOCTaBKH T€HOB,
HalpaBJIEHHbIE HAa AHOMAJIbHbIE MHOKAPAWAIbHBIE PEryJSITOPHbIE MOJIEKYJIbl, IMPEAararoT
MEXaHUCTUYECKYI0 MHIIEHb, YTO MOJKET IO3BOJIUTh BETEPUHAPHOMY Bpady CHEU(PpUIECKH
JIEYUTh TIATOJIOTHYECKUI Mpomecc MHOKapaa ¢ camMoro Havajga. Kpome TOro, CToMMOCTb,
CBsI3aHHAsi C TEKYIIMMM TEXHOJOTHSMH IPOU3BOJICTBA BEKTOPOB M HMHTPAMHUOKApAHAIbHON

JOCTaBKOM BEKTOPA, A€JIA€T CTOUMOCTb 3TOH TE€paIuu JOCTYIHOU U1 MHOTUX BJIAJEJIbLEB, MPU
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5TOM OXHJAIOT, YTO 3aTPAThl CO BPEMEHEM YMEHBIIIATCS.

MuHIManbHO MHBA3UBHBIM CIIOCOO MepeHoca reHa ¢ ucnonb3oBanneM AAV 2/6 npusen
K TPAaHCAYKIHMH >75% KeTok MHUOKapaa y 310poBbix codak (cM. Bish LT, Sleeper MM, Brainard
B, et al. Percutaneous transendocardial delivery of self-complementary adeno-associated virus 6
achieves global cardiac gene transfer in canines. Mol Ther. 16, 1953-9 (2008)). Illects
30POBBIX OECHOPOIHBIX COOAK JIEUMIN BEKTOPOM Ha ocHOBe AAV2 i AAVO, KOAUPYIOIIUM
JOMHMHAHTHO-HeratuBHy0 (Gopmy dochonamdbana (dn-PLN) (nceBnodochopunrpoBanHas
dbopMa, KOTOpasi KOHKYpUPYeT ¢ HaTHUBHBIM (pochonambaHOM, TakuM OOpa3OM CHHUXKAsSl €ro
uaruoupyromee neiicreue Ha SERCA2a) (n=4) win AAV2/6 dn-PLN u S100A1 (n=2). Bce
cobaKky OCTaBaJIMCh 3JOPOBBIMU C HOPMAJBHOH CEpAEYHO-COCYAUCTON (YHKIHMEH B TeUeHUe 2
JeT TOCJe JIeYEHHs, YTO YKa3blBaeT HA TO, YTO TEpamus HE BBbI3bIBAJIA MHOKAPAWUT MU
3HAYUTEIPHO HE W3MEHsUIA CePACUHYI0 (DYHKIIHIO, TAKHM 00pa3oM, moanepKuBast 0€30macHOCTb
3TOro TepameBTHYeckoro mnoxaxoxa. Cepaednyro (QYHKIHMIO MOXXHO H3MEpSATh N0 (pakiuu
BbIOpOCA WK JTFOOBIM IPYTUM U3BECTHBIM B JAHHOU OOJIACTH CITIOCOOOM.

DakTU4eCKH, NeNlaii WHbeKUun Oosiee yeM 40 HOpMajbHBIM W OOJNIBHBIM coOakaMm (CM.
HIDKE), U PE3YJIbTaThl HA CETOAHALTHUN 1€Hb NMOKA3bIBAIOT, YTO MHBEKLUOHHBINA CIIOCOO XOPOLIO
nepenocurcs. Kpome Toro, y 20 ciydaiiHbix cobak B BeTepuHapHOH OojpHUIlE MaThio JIK.
Patiana IleHcunpBaHCKOro yHHBepcHTeTa OTOMpanu oOpas3mbl Ha aHtutena Kk rAAV2/6 u
OOHApY KWK, YTO TUTPbI HAXOAWJIHMCH B Ipenenax JOMyCTUMOro JHana3oHa JUid JiedeHus y 19
u3 20 cobak, 4TO yKa3bIBaeT Ha TO, NMPENLIECTBYIOINE UMMYHHbBIE OTBETHI SIBJIIOTCS TIOBOIOM
IUIsT MCKJTFOUEHMsI 3HAYMTENIbHONH YacTH KaHAWAATOB Ha Tepamuio. UToObl onpenenuTs, ObLT JIHN
3TOT TepameBTHYecKuii mnoaxon s¢pdexkrusen s neuenus JKMII, 3arem neuwn
MOPTYTaJbCKUX BOIHBIX COOAK C TsoKeNIoi (GopMOi OBICTPO MPOrpEeCCUPYIOLIEH FOBEHHIBHON
JAKMII. IIpumeuarenpHo, 4To y cobak, kotopbiM BBOmwin AAV2/6dn-PLN, naGmopanu
3ameTHOe CcHuwkeHne QochopunupoBanHoro PLN, uTo mnoaTrBep:kgaer MOTEHIUAIbHYIO
CIOCOOHOCTh 3TOTO MOAXOJA HOPMAJIM30BATh KAJIBLHEBBIH [UKJ y 3TOH Moaenu 3a00JeBaHus.
Kpowme Toro, nocraBka reHa ¢ BeKTopoM, comepxamuM kak dn-PLN, tak u S100A 1, 3amensina
passurne XCH, BropuuHoii mo otHomennto k JIKMII, B Oonblueil cremeHHn, 4eM OOCTaBKa
BEKTOpa, comep:kamero Toiapko dn-PLN. KomOnHMpOBaHHBIN BeKTOp oTcpounBan Havyano XCH
B cpenHeM Ha 4 Henenu Mo cpaBHeHHMIO ¢ Tepamueidl Tonpko dn-PLN. ITo sToii mpuumne
KOMOWHHPOBAHHBIM BEKTOPHBIA TMOAXOJ HCIOJB3YIOT B IMHJIOTHOM HCCJICOBAHUH, YTOOBI
ornpenenuth, 3QQPEeKTHBHA I FeHOTepanus AJS MPOMAJICHHS KU3HH T0OEPMAHOB, CTPAJarOIINX
JAKMII 1 XxpoHU4ECKON CepAeUHON HEAOCTATOYHOCTBIO BO B3POCIOM BO3pPACTE.

HccnenoBanne uMmeer cienoil mianedo-KOHTpoIupyembli nu3aiiH. OCHOBBIBasICh Ha

nocnennux 12 neueneix pobepman-nmHuepax ¢ JKMII m XCH, cpennsii BbDKHBaeMOCTB
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coctaBmia 148 cytok (cramaptHoe oTkjJoHeHHE 160 cyTok). Ilpu mcronp30BaHMM MOIIHOCTH
0,8, anbda (aByxcroponneii) 0,05 1 COOTHOIIEHNH CITy4aeB K KOHTPONIIO 1, HEOOXOANM pazMep
BpIOOPKM B 13 cobak B Kaxmoll rpyrnme Ais BBIABICHHMS pAa3HULBl B IIECTUMECSYHON
BBDKMBAEMOCTH. JTOT pacueT OINpEnessv C IOMOLIbI0 NapaMeTPUUecKOro TecTa Ha pasMep
BeIOOpKU. B wuccnemoBanme Obutn  BkMoueHsl 26 poOepman-muH4YepoB ¢ JIKMII u
koHTponupyemoii XCH. [Ins Toro 4ro0Obl ObITh BKJIIOYEHHOH B HMCClIENOBaHUE, COOaka MOJIKHA
UMETh TUTP LUPKYJUPYIOIIUX HelTpamusyromux aHturel kK AAV2/6 menee 1:20 u He uUMeETh
BHecepIeYHOro 3aboseBanusi. JlOMOJHUTENBHO HCKIOYANIH CO0aK €  COMYTCTBYIOIIUM
BPOXKIEHHBIM TTOPOKOM CEepALla MM MPU3HAKAMU MEPBHYHOIO MUTPAJIBHOTO MOpoka cepaua. Ha
UCXOJHOM YpPOBHE (BpeMsi BKJIFOYEHHS) JJISl Lieield CKPUHHHrA WCIONb30BAIM TUTP AHTHUTEI,
oOmuii aHanm3 KpoBH U Ouoxumuueckuil aHanms. CobOaku TPOXOOWIM TPEXMUHYTHYIO
anektpokapanorpammy (IKI') u momHyro sxokapauorpammy (3XO0), a Biagenblbl 3aNOTHSIIN
NpeABapUTEIbHO YTBEPXKIEHHbIN omnpocHUK kadecTBa ku3HM. OKI'  ounenuBanu Ha
NPOJOJKUTENBHOCTh MHTEPBAJIOB U Hajm4ne apurMuid. X0 Bkiovana B cedst 2D, M-pexxum u
nommuieporpaduio (B T.4. TKaHEBYIO aonmuieporpaduio). PeHTreHorpaMMmbl IpyIHOW KIJIETKH
UCTIONIB30BAJIH 10 CTAQAMH BBI3IOPOBJICHUS (COOAKH KIIMHUYECKU KOMIIEHCHPOBAHBI C HATMYHUEM
B aHAMHE3€ XPOHUYECKOU CepIeYHON HEAOCTATOYHOCTH).

Cobak, orBewaromuM TpeOOBAaHMSM NI 3QUUCIIEHUS, CIydalHbIM  00pasoMm
pacripenensi B rpymmy manedo (cepaeuHas MHbEKLUs ¢ (PU3MONIOTHYeCKUM PacTBOPOM) HIIU
rpynmny resHorepanuu (cepreuHas uHbekima ¢ AAV2/6-ARC-s100al). CrangaptHOE
MeankameHto3Hoe jeuenne JIKMII u 3acToitHOM cepredHol HeNOCTaTOUHOCTH MPOAOJIKAIUN Ha
NPOTSKEHUH BCEr0 HCCIENOBAaHHMS y BceX co0ak (Tepamusi NMUMOOEHTAHOM, HHTHOUTOPOM
AHTUOTEH3WHa M JTUypPeTUKOM). DH3HOJOrMYEeCKHii pacTBOpP BMECTO IMYyCTOTO Kamcuaa
UCTIONIB3YIOT B Ka4yecTBE (DPUKTUBHOW TEPAINUM, TAK YTO KOHTPOJBHBIM COOaKaM MOXKET ObITh
NPOBENIeHa TOCTaBKa T'€Ha, €CJIM IPYIIIa JeYSHHs MPOAEMOHCTPUPYET 3HAYUTENILHOE YTy UIICHUE
1O CpaBHEHUIO ¢ rpymmoi ruianebo. Uepes 2, 4, 6, 9 u 12 MecsileB Mocjie Teparuu MOBTOPSIOT
OKT, 2XO, onpocHUK Ka4yecTBa >KU3HU U J1aboparopHble aHamu3bl. CTaTHCTUYECKUN aHAIU3
NPOBOZST C HHTEPBAJIOM B JIBA MECSIIIA.

Ha ¢ur. 2 u 3 w3o0pakeHbl MHaHHBIE IUACTOJNBI (paccialieHus) W CHUCTOJIBI
(cokparenus), COOTBETCTBEHHO, y JiedeHOl codaku ¢ muonuctpodueni. KoHTyprl sHI0Kapaa u
SMUKapaa BUAHBI Ha Kakmol w3 ¢uryp. [laHHble yKa3bIBAIOT HAa CTAOMJIBHYIO WJIM CIIETKa
YJIYYLIEHHYIO0 (PYHKLHUIO MOCIIE JICUSHHsI B TeUE€HHE HECKOJIbKUX HEelelb, KaK BUJHO U3 TaOJHUIIbI
1. B tabnume 1 Huke moka3aHbl pe3yJibTaThl Macchl JeBoro kenynodka (MJDK [r]), koHedHOro
nuacrommueckoro oovema (KJIO [mi]), xoHeunoro cucroimueckoro odowvema (KCO [mi]),

yaapHoro oobsema (YO [mi]), ppakuuu Beiopoca (PB [%]) u munytHOro 00vema (MO [51/MuH])
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U3 IAHHBIX, IOJYYEHHBIX B MOMEHTBI BpeMeHH | (10 neueHus1) u BpeMeHH 2 (Iocye JIeUeHUs ).

Tabauna 1
IMonyuenune | MJDXK [r] KAO [mn] | KCO [mn] | YO [mn] OB [%] MO
JAHHBIX [5/muH]
Bpewms 2 91,395035 | 54,22289 24,595001 | 29,627889 | 54,640926 | 3,940509
Bpewms 1 87,251524 | 57,471229 | 25,660014 |31,811215 | 55,351548 |3,117499

Illpumep 3: Oyenka ¢henomunos oucmpoghuu nocne 66e0eHUsi GeKMOpPA MbluaM U
cobakam

HocraBky remoB AAV B cepane u3 camokoMmiuieMeHTapHoro Bektopa S100A1/ARC
OLIEHMBAJIN Ha MOAeIsiX Muoauctpoduu JlomeHHa (HEIOCTaTOYHOCTh AUCTPOPHUHA) Y MbIIIEH U
cobak. Panee ceporunbl AAV8 (Bimouass HECKOJNIbKO ero BapuaHToB), AAV9 m AAVrh.10
CpaBHHMBAJIM TO CBOeH crmocoOHocTH wHpHUIHMpoBaTh cepaua codak, U AAVrh.10 oxka3zamcs
HanOonee odpdextuBHbiM. [lo 3Toit mnpuumHe AAVrh.10 wucnonp3oBaiu sl BCeX
SKCMEPUMEHTOB, OMMCAHHBIX B 3TOM IPUMEpE.

Mdx (muctpodun-neduuuTtHbie) Mpimeii Ha ocHoe DBA/2J («D2.mdx») nabennpoanu
B BO3pacte 4 Hemeslb BeKTOpoM Ha ocHoBe pexomOmHaHTHOTO AAVrh.10-S100A1/ARC (manee
UMEHyeMOoro «repaneBTuueckuii AAV») u ymepmsisuim depe3 24 Henmenn. D2.mdx mbimum
MOBTOPSIFOT HECKOJIBKO YEJIOBEYECKUX XapaKTePUCTUK MHUONATHM Muomuctpopuu JlromreHHa,
TaKWe Kak CHIDKEHHME MBIIIEYHOH MacChl HWXXKHMX KOHEYHOCTeH, arpodus MuopuOpuii,
ycunenne (Gubposa U BOCHAJEHUS W MbilieyHast ciaboctb. B TeyeHue 3Toro 24-HemenbHOTO
NepHo/a Y MbIIIEH, KOTOPhIM BBOIMJIM TepaneBTUUeCKuil AAV, nyudriie coxpaHsumch (paxuus
BBIOPOCA, Pa3BUTHE HANPSDKEHHS M MHUHYTHBIH OObEM IO CPaBHEHHMIO C MBIIIAMH, KOTOPBIM
Aeaii UMUTALUI0 UHbeKInU (cM. ¢ur. 4), no nanaeiM MPT cepnua. AHanu3 6enkoB (BecTepH-
OnorTuHr) nonteepawi, uto ypoBHH kak S100A1, tak m ARC ObUIH MOBBIIEHBI B JICUEHBIX
TKaHSX TIO0 CPaBHEHUIO C KOHTPOJbHbIMH (MMUTauusi uHbeKImH) (cM. ¢ur. 5). Kpome Toro,
TUCTOJIOTHS CepAla TOKas3aja, 4YTO JIEYeHble CepAla AEMOHCTPUPOBAIM TOPa3l0 MEHbIIe
NIATOJIOTHH 110 CPABHEHUIO C KOHTPOJIBbHBIMU cepanamu (cM. dur. 6).

e cobakm ¢ GRMD (¢ HemocTaTOYHOCTBIO JUCTpopmHA), Momenb codaku ¢
muoauctpodueit JlfomeHHa 4enoBeKa, MOJyYald WHBEKIHH TEPANeBTHYECKHM BEKTOPOM BO
BpEMs IIEPBOTO CHMUIKEHUSI UX CEpAedHON (pakiyy BBIOPOCA MyTEM JOCTABKU depe3 KaTeTep B
KOpOHapHble aprepun. Dpakiuu CepIeYHOro BbIOPOCA TNPEACTABISIOT COOOH CHUMITOM,
YKa3bIBAOIIMI Ha HAdalo KapAuOMHUONATHH. bonee paHHHME pe3ysibTaThl HCCIEIOBAHUS

aHaMHe3a co0aK yKas3bIBAJIM HA TO, YTO KaK TOJBKO (pakius BbIOPOCAa HAYMHAET MajaTh, OHA

NPOAOJDKAeT MPOTPECCUBHO MajgaTh B TeueHue crienyromiero romga (¢ur. 18). Cobakm, kak
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NPaBUIIO, HE BBDKUBAIOT AoJblie 8-12 Mecsues, Mocie TOro Kak (Gppakuus BeIOpOCa HAYMHAET
HEYKJIOHHOT'O CHUYKAThCS.

Kaxk nokazano Ha ¢ur. 7 u 8, 06a MHAUBUAYYyMAa MOKa3aJIH yydlieHne Gpakuun BIOpoca
U JPYyTUX CEepAEUYHBIX IapaMeTpOB uepe3 HECKOJNbKO MecsleB mocine jedeHus AAVrh.10-
S100A1/ARC, uto Obuto m3mepeHo ¢ mnomoinbto MPT cepaua u MOATBEPIKIEHO 3XO-
usmepeHusiMu. [louru uepes 12 mecsues mocie JiedeHUs: y MepBOro MHAUBUAYYMA BBIABISUIN
YCTOWYMBYIO (DPaKLHIO BHIOpOCA B Tpeaesax HOPMbI. AHAJOTMYHBIM OOpa3oM, MOYTH 4depe3 7
MeCSILIEB TIOCJIEe JIEYEHHs Y BTOPOTO WHAMBHUAyYMa HAOJIONANN YCTOHMYMBYIO HOPMAJIbHYIO
dpakiuro BIOpOCa.

VYiydmmnack He TOJBKO cepaeyHasi (GYHKIHSI, HO TAKKe MPUCYTCTBOBAJIO U MOCTOSTHHOE
yJIYUYLICHHE MEPEHOCUMOCTH (PU3MYECKHX HArpy30K y co0ak, YTO KaueCTBEHHO OLIEHUBAJU
NyTeM CBbEMKH HWHIMBHUAYYMOB BO BpeMsi (PM3MYECKHX HArpy3ok. B coorBercTBHM C 3TOH
YJIYUYLIEHHOW TMEPEHOCHMMOCThIO (HM3MUecKMX Harpy3ok usMmepenus MPT  ornenbHBIX
KOHEYHOCTEeH TOKa3aJii, YTO CKEJIETHO-MBIIIeYHass Macca Obuia nuOo yBennyeHa, Jmbo He
u3MeHmnach mocie jeueHuss AAV (pur. 9A-9C). Kpome TOro, ypoBHU LHUPKYJIUPYIOLIEH
kpeatuHkuHa3pl (KK) B CkeneTHBIX MbIIAaxX CHWXKaMUCh mnocie JyedeHus (¢pur. 10), dro
yKa3bIBa€T Ha CHIDKEHUE MTPOAOIDKAOINET0Cs TTOBPEXKACHHU ST MBIIIILI

lIpumep 4: Jleuenue cooak c JIKMII

Y nobepman-nuH4YepoB camasi Bbicokasi 3aboneBaemocts JIKMII cpenm Bcex mopon
cobak. I'eHermueckue OCHOBBI 3TOTO M3BECTHBI TOJBKO Ui cyOmomysisuuu cobak. 1o
obecrieynBaeT 0OJbIIYI0 Moaenb KUBOTHBIX ¢ JIKMII u cepmevHOil HEMOCTATOYHOCTHIO Oe3
KaKux-JIu00 APYrHX eHeTH4ecKux ocyiokHeHuil. Tonpko cobak ¢ mo3aHel cranueil cepaedHon
HEIOCTATOYHOCTH Jieuriu TeM ke BekTopoM AAV.S100A1.ARC, KOTOpbIH HMCIOIB30BAN IS
cobak ¢ GRMD. llenbto JieueHUs: SBISUIOCH KAaK YIJIYUILICHUE CEpAEYHOW (PYHKLUUH, TaKk M
NPOJITICHUE KU3HU.

K Hactosimemy momeHTy AByx nodOepman-nuH4yepoB jeuman AAVrh.10-S100A1/ARC
NIOCPEIICTBOM BBEACHUSI KaTeTepa B KOPOHAPHBIE apTEPHH, NMPH 3TOM 00e COOAKH HCIIBITHIBAIN
CepIEeYHYI0 HEAOCTATOUHOCTh BO Bpems JjieueHHus. O0e cobaku mokasanu ObICTpoe YIyUIIeHHe
nocie nederns. Kakayro cobaky OLEHHBAIN ABYMS CEPUSIMH 5XOKapAHOTpaduu Mocie JICUeHUs
IUIE OLIEHKH CTPYKTYPHBIX M (PYHKIMOHAJIBHBIX TapaMeTpoB cepaua, BKModas (HO Oe3
OTpaHUYEHUH YKa3aHHbIMHU) OOBEMBI JKEJYJOYKOB, TOJIIUHY CTEHOK M TUAMETPHI KaMep B
IMACTOJy ¥ CUCTOJY, a TaKke (PPaKIHI0 YKOPOUSHHsI U (PpakLUiO BbIOpOCa.

ITepByro cobaky neumnu ¢ ¢paxmaueit BbiOpoca Bcero 10%, u Takum obpaszom oHa Obuia
OnM3Ka K CMEPTH Ha MOMEHT JieueHus. B Teuenue 24 gacos nocie odpaboTku (pakuus BeIOpoca

yayumnach 10 25%. IIpu nepBUYHOM KOHTPOJIBHOM IMOCEIIEHNH CO0aku yepes 4 mMecsia nocie
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neuyeHus (ppaxius BEIOpoca ocTaBajachk cTabuiIbHON Ha ypoBHE 26%. IIpu BTOpoM HabmoneHnn
yepes 6 mecsiueB ee (¢pakuusi BbiOpoca cocrasmia 32%. Cobaka ymepia OT XPOHHUYECKOH
CepleYHOlN HEOCTaTOYHOCTH B Bo3pacte 8 MmecsieB. Takum oOpas3oM, JieueHHe, Mo-BUANMOMY,
NPOJIJIEBAJIO XKH3Hb, HO cepieyuHast PyHKLUSA yrke OblIa CIMIIKOM HapylleHa K MOMEHTY JIeUeHUs
JUISL TUTENIbHOTO BBIXKMBAHUS.

VY BTOpOro nobepMaH-muHYEpa, MOJyYaBLIEro JieueHue, Gpakiusi BBIOpoca COCTABIsIIA
32% no neueHws, Qpakius HU3Kas, HO HE YIPOKAIOIIAs HEMOCPEACTBEHHOW CMEPTENbHOM
OMacHOCThIO. Y cobaku dpakius BbIOpoca yaydinmiachk 10 49% B TeueHue 24 4HacoB MOCTe
JICYEHUsI, YTO HAXOAUTCS B mpenenax HOpMbl Ilpu oOcnemoBaHum uepe3 4 Mecsma mocie
JeyeHus y cobaku ¢paknms BeIOpoca coctaBmia 52%, a uepe3 8 mecsueB ¢pakuusi BeiOpoca
cocraBimsia  50%. Ilepen BoO3BpalneHHeM Ha TroOmOBOe oOcienoBaHne y coOaku ObLI
IMAarHOCTHUPOBAH PaK JIETKUX, U OHAa yMmepJsa CIycTs ABa Mmecsiua. Ee nmpuunHa cmepTH He ObLIa
CBsI3aHA C CEpICYHON HEOCTATOYHOCTHIO.

Ha ocHoBanuu mony4eHHbIX pe3yibraros, jJeueHne AAVrh.10-S100A1/ARC cnocobro
BOCCTAHOBUTH HOPMAJIBHYIO CepAEHHY IO (PYHKLHUIO Y cODaK.

IIpumep 5: Oyenxa eexmopos, cooepocauux nocreoosamenvuocmu K/{HK, nonyuennvie
om uejosexa

Konctpyuposanu TUIA3MUTIBI, cofiepIKalye NOJIy YEHHbIE oT YeJIOBeKa
nocnenosatenpHocTH KJJHK ARC («khARC») u S100A1 («<hS100A1»), ans OLeHKH y MBbIIIEH.
Hartusubie rener uenmoBeka CARC u S100A1 Obuth ONTUMHU3MPOBAHBI MO KOAOHAM IS
SKCIIPECCUH B KJIETKAX YEJIOBEKA.

DTy mIasMHUAbI copepkaT HykJaeoTuaHsle nocienosatenpHoctu u3 SEQ ID NO: 9-12.
Kaxnmas w3 stux mnasmun conmep:xutr mociaenoBarenbHoctd kJIHK cARC u S100A1,
(yHKUIMOHABHO KOHTposupyemble mpomoTopom c¢TnT, a taxxke IRES mexay sTumu aBywmst
NOCJIEIOBATEIbHOCTAMU.  Bce ueTbipe IUIa3MHIbl  COOEp’KaT KOJOH-ONTHMH3HPOBAHHYIO
nocnenosateibHOCTE CARC uenoseka (hARC). ITnazmunst, npencrasnennbsie B SEQ ID NO: 9 u
10, comep:kaT KONOH-ONTHME3UPOBAHHYIO mocienoBaTenbHOCT, hS100A1;, u  mia3Mumsl,
npencrasienabie B SEQ ID NO: 11 u 12, nonogHUTENbHO COAEPKAT MOCIEI0BATEIbHOCTD
hS100A1 nukoro Tuma.

Kaxxayro M3 3THX 4YeThlpex IIa3MHJ KJIOHHPOBAJIM B CAMOKOMIUIEMEHTAPHBIH BEKTOP
AAVrh.10, a 3atem mHKancugupoBanu B yactuny rAAV. Yactunsl rAAVrh.10, conepskamue
5TH BEKTOPBI, BBOAWIHN MBIIIAM.

OuenuBanu yposenb 3kcrpeccud ARC u SI00A1 y mbimeit. OTcneskuBaniu U OLIEHUBAIH
(beHoTUITBI TUCTPOPUHU U CePACUHYIO (PYHKIIHIO, BKIIIOYAst CepASYHYI0 (PPaKLHIO0 BBIOpOCA.

Lpumep 6: J[numenvusie uccieoosanus mviuieil u cooax
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Hccnenosanus mpimen ¢ gucrpoguen

JloctaBka renoB S100A1 u ARC Ha ocHOBe AAV B cepille OPUBOIUT K COXPAHEHHIO

cepaeuHon pyHKIUU

B nomnosnHeHue k paHee MpeACTaBIEHHBIM HCCIEAOBAHUSAM Ha Mblmax ((ur. 4-6) Obuin
NPOBEEHBI B THIA JOJITOCPOUHBIX HCCIENOBAHHI, Pe3yJbTaThl KOTOPBIX 0000IEHbI Ha (UT.
15-17. Ha ¢ur. 15 u 16 noka3aHbl naHHbIE OT Mbiel ¢ aepuuuroM auctpoduHa Ha Qone
cribHOTO (hubpo3a, mbib DBA/2J (Takke obo3Hauaemast kak «D2»), Takum oOpa3om, co3maBasi
TO, YTO HasbiBaeTcss Mbilb D2.mdx. DTux wMbimei jneduwnd B Bo3pacte 1 mecsma AAV,
cogepkamM  Kaccery ¢ aBoiHeiM TpaHcreHoM (S100A1 u  ARC), ¢yHKUHMOHANIBHO
KOHTPOJIUPYEMYI TMpoMOTOpoM cepaedHoro TpomonuHa T (¢TnT). Meimeli comepskamu B
MAJIOTIOZIBIKHON Cpelie O JECATHMECSYHOrO BO3PacTa, B KOTOPOM OLIEHHBAIHM HX CEPIEYHOE
COCTOSIHUE.

IIpeBocxonctBo moctaBku reHoB S100A1 m ARC Ha ocHoBe AAV B cepame 1o

CPaBHEHUIO C KAXKABIM TPAHCTCHOM B OTACJIBbHOCTHU

[TapamienbHO € STUMH  HCCIIENOBAHUSIMH OBLIO TaKKe IPOBENEHO HCCIEIOBAHNE
BBDKMBAeMOCTH y Mbimed D2.mdx, y KOTOpbIX HaOMIOAanu TPAaHCTEHHOE CIACEHHE TOJBKO
CKEJIETHBIX MBIIII] 33 CYET OHKCIOPECCHH YyTPOoPHHA TIOX KOHTPOJEM aib(pa-akKTHHOBOTIO
npomoropa ckenerHbix Mbimi (cM. Rafael JA, ef al. Skeletal muscle-specific expression of a
utrophin transgene rescues utrophin-dystrophin deficient mice. Nat Genet. 19:79-82, 1998),
KOTOpbIX 0003Havanu kak Mbimu D2.mdx.sk utrophin. 3agaua cocrosina B Tom, 4T0OBI CO31aTh
MBIIIb, y KOTOpPOH ObUta OBl 4YMCTas MUIATALMOHHYIO KapAHOMMONATHIO, HPUBOSIIYIO K
CepIevyHON HEeJIOCTAaTOYHOCTH M CMEPTH B OCHOBHOM 0e€3 KakoW-1nbO HAarpy3Kd JIETOYHOW
MyCKyJIaTypbl WU CKEJIETHOH MyCKyJaTypbl. DTO MO3BOJIWIO TPEHUPOBATH MBILIECH, pa3Meriast
UX TO OTJENBHOCTU C OETOBBIMU KOJIECAMH. YTIPaXKHEHUE CO3JAET JOMOJHUTEIbHYIO HArPy3Ky U
HaIpspKEHUE IS CepAILia, YTO MPUBOJHUT K YCKOPEHUIO PA3BUTHS KAPAUOMUONATUN U CEPAESYHON
HEJOCTATOYHOCTH. YTOOBI JIydllle CMOIENUPOBATh KIMHHYECKYIO CUTYALHI0, B KOTOPOH
WHIUBUAYYMbI HE TOJydasid Obl JIEYeHHs A0 Hadalla M3MEPHUMBIX CepAEUYHBIX 3a00JIeBaHUM,
MBILIEH JIEYUITH B BO3pacTe 6 MeCsLeB, KOrna NPUCYTCTBYET (GUOPO3 U HAYMHAIOT MPOSIBIATHCS
AHOMAJIUU CEPIAEYHON (yHKIUH.

UroObl OnleHUTh MOTEHIMalbHOE mpeBocxoacTtBo nocraBku S100A1 + ARC Bmecte B
OIHON M TOW e KOHCTpyKuuu oTHocutenbHO noctaBku ARC mimm S100A1 otnensHO, Mo He
IOOCTaBJSUTA TPaHCTeH (KOHTPOJb), JUOO NIOCTaBISIM BekTOop rAAV, comep:Kamuii TOT ke
CEpAEYHBIN MPOMOTOP, YTO U B ABOMHOU TPAHCTEHHOW KOHCTPYKLWH, YIIPABJIIFOLIUN WU TOU XKe
k/IHK C100A1 mmu ARC, ucnosb3yemoil B NBOWHOH KacceTe, HO MO OTAEIbHOCTH, a HE B

komOuHaumu. Takum obpaszoM, criocobHocTh ubo ogroro ARC, mubo omnnoro S100A1, mubo
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xomOuHatmu S100A1 u ARC cpaBHUBaNM C NMPOAJIEHUEM XH3HH y 3TOW MOZIENH CEepPIeYHON
HEJIOCTATOYHOCTH.

Kax noka3zano Ha ¢ur. 17, moboii TpaHcreH cam no cebe Obul criocobeH 3HAYUTENTHHO
yBEJIMUYUTDL NpoAokuTenbHOCTh ku3HU, ARC Ha 4 mecsua u S100A1 na 5 mecaues. OnHako
codyeranne TpaHcreHoB, SI00A1 u ARC, yBenuuuBaeT NpOAOJDKUTENBHOCTh >KH3HM Ha 10
MecsiLes, 10 Bozpacta 20 mecaues. Mpimu qukoro tuna D2 uMeroT NponoKUTENbHOCTD XKU3HU
BCEr0 OKOJIO 23 MeCsLEB, TaK YTO 3TO MPEIACTABJISIET COOOM YpPE3BbIYAMHO CHIIBHOE CIIaCeHHE
cepnua. KomOuwHanmsi TpaHCreHOB B JABOHHOW KOHCTpykumu rAAV — obecrieunBaer
CHHEPTUYECKY IO 3¢ (PEKTUBHOCTD. ITockoabky BBEJICHUE BEKTOpa  YBEJIUYHIIO
NPOOJDKUTENBHOCTh KU3HH Mblledd D2 npuOnu3uTeapHO [0 NPOAOJLKUTENIBHOCTH JKU3HU
IWKOTO THMA W TMPOMIWIO MPOAOCUKUTENBHOCTh JKU3HH OTHOCHTEIBHO BEKTOPOB C OIHUM
TPAHCT€HOM Ha 4-5 MecsLEeB, 5TH pe3yJbTaTbl CBUACTEIBCTBYIOT O CTATHCTHYECKH 3HAYMMOM
YJIYYLIEHUH OTHOCUTEIIBHO TEPAITMH OJHIM BEKTOPOM.

Hccnegosanus codax ¢ aucrpodueit

3areM OBLIO MPOBEACHO HCCIENOBAHHME IO PACIPOCTPAHEHHIO PE3YJIbTATOB JICUEHHS
mbimeit Ha cobak ¢ GRMD. Uccnenosanue, nmpoonnmoe Ha codakax ¢ GRMD (4derwipe cobaku
Ha CErOHSLIHUMN JIeHb), MO/ipa3yMeBaeT JiedyeHue AAVrh.10-S100A1/ARC
(mocnenoBaTeNbHOCTH TpaHCreHa co0aku), Korga cepaedHas (PyHKIMs, OLIEHHMBaeMas I10
¢pakuun BbIOpOCA, MAAaeT HIKE YPOBHEH, XapakTepHBIX MJIsI €CTECTBEHHOTO aHaMHe3a
HeneueHol coOaku. Mcmonp3oBamu dacTele 3xokapauorpadum w/mnmu MPT s oueHku
CTPYKTYPHBIX U (PYHKIHOHAJIBHBIX MAPAMETPOB CepaLia AJIsl OTCIEKUBAHUS CEPACYHOrO CTaTyca
cobak. IlepByro cobaky, nosayvasmyto jedenue (WnM3/Kansun), Habmonanu Oojee 2 JneT, B
TEYEeHHE KOTOPBIX €€ cepaeyHasi (PyHKIuUs yaydlianach U OCTaBajtach CTaOMIbHOW. DTa cobaka
yMepJia U3-3a OCJIOKHEHUMN, CBSI3aHHBIX C aCIIUPALMOHHON MTHEBMOHMEH, B BO3pacTe 34 MeCsLEB,
HO ee cepaeyHast PyHKIMs OCTaBajach CTaOUIBHON U B Mpeaesiax HOPMbI Ha MPOTSKEHUH BCETO
3TOrO BO3pacTa. Y BCEX OCTaJbHBIX TPeX COOaK ObUTM YJyYINEHUs] MOCJe MEePBOHAYATBHOTO
JIeUEHUsl, © OHU JEMOHCTPHPOBAIM CTAOUJIBHYIO CepIevyHyI0 (PYHKIHMIO B TedeHue Oojiee dem
rozfa. Ty naHHbIe Moka3aHbl HA ur. 18. Cmepts KanBuHa OT MHEBMOHUY MO3BOJIMIIA OLICHUTH
TUCTOJIOTHIO €r0 CepAla, NMokasaHHyro Ha ¢wur. 19. IIpumedarenbHO, YTO TUCTOJNOTHS JIEBOTO
xkenynouka (dur. 19, kpaliHas mpaBasi KOJIOHKA THCTOJIOTMYECKUX CPE30B) MPAKTUYECKU
HEOTJINYMMa OT THCTOJIOTMH HOpMasibHOU cobaku (¢ur. 19, kpaiiHss neBast KOJOHKA MaHENeH).
Hanporus, 6e3 ne4eHnss TUCTONIOTHS JIEBOTO KeNyJo4uka CHIIbHO (pubposupoBaHa B Bo3pacte 8
MecsieB (oguH MecsI nociie jgeueHust WnM3) (¢ur. 19, BTopasi cieBa KOJIOHKA MaHeNel) 1 ere
bonee pubpo3sHa B BO3pacTe ABYX JeT (CpeAHHME IMaHENH). DTO CBHUIETEIBCTBYET O TOYTH

MIOJIHOM CMACEHUH cepAala y KpynHou monenu xkuBoTHbIX ¢ JAKMII, kotopas nporpeccupyer no
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CepAEeYHOI HEJJOCTATOYHOCTU M CMEPTU B BO3pAcCTe OT OJHOIO 10 ABYX JeT. B 3Toil nonymsauuu
HHUKOTJIa He ObUIO HeJledeHOH co0aku, KoTopas mpoxmia Obl nojbine Bo3pacta 30 mecsiues (¢ur.
18), 1 TUMIUYHON MPUYMHON CMEPTH SIBJIAETCS CepllevHast HeIOCTATOYHOCTb.

Lpumep 7: Heeneoosanus umMmyHno20 omeema

UYeTtblpex MUHHMATIOPHBIX CBUHEH Maccol 45-70 Kr jeunnan BeKTOpaMu Ha OCHOBE TAAV
10 HACTOSIIIEMY PACKPHITHIO. JIBe CBUHBY MOMyYaad BHICOKYIO o3y 2% 10 konuit renoma, a e
APYTUX ToNydamu Oonee Hu3Kywo no3y 2x10'° xommii resoma. B kaskaoMm ciiyuyae aBe TpeTH
BHpPYCa JOCTaBJsUIM B JIEBYIO YacTh CEPALIA, a OAHY TPETh NO3bI - B MpaByro. CBUHBY MPOXOAUIH
CKpMHUHT Ha anTutena npotuB AAVrh10 no BkimodeHus B ucciaenosanue. Kposb st 3Toi 1enu
npenocraBuia Synchrony.

KpoBp cobupanu B mpoOUPKY C KPACHOW KPBIIIKOH, MO3BOJISIIOIIYKD CBEPTHIBATHCS B
TedeHue npudausuTenpHo 30 MunyT, u neHTpudyruposanu npu 1000xG B Teuenue 15 MuHyT, a
CBIBOPOTKY AEJWJIN Ha alnukBOTHI 0 200 MKJI U 3aMOpakuBaiu nepes CKpUHUHIOM. CBIBOPOTKY
WCIIOJIb30BAJIH Il aHAJIM3a paHee CYLeCTBOBABIINX aHTUTEN.

CxemMa HMMVHOCYIIPECCUH

Haumnas ¢ cyrok | 1o BBemeHUs TeHa, HWHIWBUAYYMBI TONy4YalOT | MI/Kr
TJIFOKOKOPTHKOWAA (WJIM 3KBUBAJIEHTa TNPEIHHU30HA) €KEAHEBHO B TedeHHe 60 CyTOK mocne
uapy3un. Yepes 60 mHel mocie mepeHoca I'€HOB BBOAAT IOCTENEHHO CHIDKAFOINYIOCS H03Y
TJIFOKOKOPTHKOUIOB U MPOBOJSAT MOHUTOPHHI IEYEHOYHBIX (DEPMEHTOB Ha MPEeIMEeT HMMYHHOTO
oTBeTa. B cilyyae MMMYHHOrO OTBETa A03Y TIIOKOKOPTUKOMAOB U CXEMYy BBOIST MOBTOPHO IO
YCMOTPEHMIO Bpaya.

Ha BceM mnpoTsDKeHMHM BBENEHUS TINIFOKOKOPTHKOWAOB BBOAAT NPOQUIAKTHYECKHE
AHTUOMOTHKH B KAUY€CTBE MEPbI MPEIOCTOPOKHOCTH.

JlocraBka yactuil rAAYV K cepary CBUHBU

HHTpOonbrOCcep MOMENIAT B COHHYIO WIH OSIPEHHYIO apTEepHIO.

AHruokarerep TUMAa «KOCHYKa» IPOJABUrAIOT B JIEBBIH JKENyAO4YeK I TMPOBENEHUs
KOPOHAPHOH aHrHOoTrpadguu C LENbI0 ONPENeNIeHUs KOPOHAPHBIX COCYAOB MpH HH(PPOBOH
(ITFOOPOCKOHUH.

Koponapheie KaTeTepsl (KaKITbIii) MIPOMBIBAIOT renapuHU3UPOBAHHBIM
(usnonoruyeckum pactBopom ¢ 1 cM? KpoBH MHAMBUYYMa M BBOAAT B KOPEHb aOPTHI U JIEBOE U
npaBoe KOpoHapHble oTBepcTus (pasmep Jkynkuaca R win L 3aBucur ot pasmepa *KUBOTHOTO).

AZIEHO3UH C TIOCTOSIHHOM CKOpOCTbiO HH(pY3uH (1 MI/Kr/MHH) BBOIST BHYTPUBEHHO.
BekTop AOCTaBISIFOT B KOpOHApHOE Pycio udepe3 15 CekyHA MOCTOSTHHON ckopocTu MH(Y3UU
aneHo3nHa. Bextop BBOAAT B TeueHue 5-10 cekyHa, a MH(Y3UIO C MOCTOSHHOW CKOPOCTBIO

npoAoJKaroT 30 CEeKyHJ MMOCe 3aBEPLICHUs] JOCTABKU BEKTOPA.
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2/3 BeKTOpa BBOIAT B JIEBYIO KOPOHAPHYIO apTepuro U 1/3 BeKTOpa BBOIST B IPABYIO
KOPOHAPHYIO apTEPHIO.

WHauBUIyyMOB  CBHHEH  KOHTPOJIMPOBAJIM  €XEHEAENbHbIMH  3a00paMu  KPOBHU
(XMMHYECKUI aHaIu3 ChIBOPOTKM, OOLIMH aHanu3 kpoBH, aHtutena K AAVrhl0 (BeinmomnHsiercs
cioHcopoM), oreeT ELISPOT) B Teuenue 2 mecsues nocie noctaBku AAV. Uepes nsa mecsa
1OCJIe IOCTaBKM CBUHEH YMEpPIUBJLUIN U MOJyYalu CepALa U APyrue TKaHU (CM. CIIUCOK HIDKE)
(oOpasupbl B3sITHl s (pukcauu (GOPMATMHOM U CBEKE3aAMOPOKEHHBbIE), W TKAaHU ObLIH
JOCTYITHBI.

HeO6XOZII/IMbIe 33.601’)]31 KpPpOBH.

CBIBOPOTOUHAS XUMHUSI - |1 IpoOupKa ¢ KpaCHOM KPBIIIKOH

naHeJb o01ero ananu3a KposH - 1 mpodupka ¢ 3JTA ¢ hrosaeToBOM KPBIIIKOMA

Anamuz MDA nporus AAVrh10 - 1 npobupxka ¢ KpacHOH KpPbIIIKOH

ELISPOT ne menee 1 nmpobupku B 10 M ¢ D/ITA ¢ ¢proneToBoit KpbIrkoii
ITocmepTHBIE NpOoLEAYPHI

CreunasnpHble IPOLIENY Pbl

Konnekuusi cBexe3aMOpPOKeHHbIX TKaHed M (PUKCHPOBAHHBLIX (opMAIHHOM,

NMOrPYKEHHbIX B Napa(uH TKaHeH

Mpbimna/ Opran Coxpamenue Ulesbiii/IlpaBbiii
[lepenusis oonpmedepuosasgR/L TA O06e
MBIIIILIA

JlnaHBIH pasrubartens nansues  [R/L EDL O06a
KambanoBuHast MbIIILa R/LSOL O06e
brernc R/L BIC O06a
Tpunernc R/L TRI O06a
Cepnaue HRT -
Jlerxoe LUNG -
[Iouka KIDNEY -
[IeueHb LIV -
Cenesenka SPLN -
[Tonosas xenesza GND -
[TomxenynouHas sxenes3a PANC -
[TonkoneHHbIH TMpoy3em POPLN -
[TaxoBbIii TUMGpOy3en ING LN -

b promrHHBI TMMdOoy3en MES LN -
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benpennas aprepus R/L FEM ART  |O6e
M kpoHOKHas apTepus R/LSUR ART O6e
Mo4eBon my3bIphb BLADDER -
Jlnadparma DIA -
PKenynok STMCH -
I 0510BHOIM MO3T BRAIN -
CIMHHOM MO3T SPN CORD -
Heps INERVE -
M KxpOHOKHBII HEPB SUR L/R
BopoTHast BeHa Portal Vein -
Aopta Aorta -
Hroxass monnas BeHa [VC -
BopoTHas BeHa nneueHu HPV -

Ilpumep 8: Bexmopwvt mna ocnose pexombunanmuoeo AAV ¢ noswviuennoi
aghpexmueHOCHbIO YNAKOGKU U GbICOKUMU MUMPAMU

beun paspaboTaHbl BEKTOpBI HA OCHOBE pekoMOmHaHTHOTO AAV (rAAV), xotopsie (1)
yMeHbIIam conepskanue ryano3una (G) u nurosuna (C) B Tpancrene S100A1 u (2) comepxanu
APYrod, MEHbINUH CHUTHAJ MOJHUA, 4eM paHee pa3pabOTaHHbIE BEKTOPHI (BKIIOYAs T€, YTO
ykazanel B SEQ ID NO: 9-12). Tpancrenst S100A1 ¢ nonmwxkeHHbIM copepxkanuem G/C,
KOTOpBIE paHee ObUIM ONTUMHM3MPOBAHBI IO KOJOHAM ISl SKCIPECCHH Y JIIOAeH Win co0ak,
nokasansl B SEQ ID NO: 25 (uyenosek) u 26 (cobaku). Tpancrenst CARC, B koTOpble He ObUIO
BHECEHO HHKAKMX M3MEHEHUIH OTHOCHTENIbHO MPEAbIIYINNX WUTEepPalMid U KOTOpbIe paHee ObLIH
ONTUMH3HPOBAHBI 110 KOJOHAM JIJIsl SKCTIPECCHUU Y Jitoaer nin codak, nokasanbsl B SEQ ID NO: 6
(uenosek), 7 (uenoBek) u 16 (cobaku). Jpyroii, MEHbIIMI CUTHAN TOJHA, UCIOJb3YEMBbIH B
HOBOpa3paboTaHHbIX BekTOpax, mokazaH B SEQ ID NO: 28. Hosopa3paboTaHHbBIE MOJHbIE
BeKTOpPBI Ha OcHOBe TAAV mokazansl B SEQ ID NO: 22 (uesnosek) u 23 (cobaku).

Hosopaspaboranubie BekTOpbl Ha OCHOBE TAAV ObUIM ONTHMH3UPOBAHBI IS
NoBbIIeHNsT 3()()EKTUBHOCTH YIAKOBKM, YTO MPHUBEJIO K OoOJiee BBICOKMM THTPAM BEKTOpPa H,
TaKUM OOpa3oM, K CHIDKEHHIO IMPOU3BOACTBEHHBIX 3aTpar. UTOOBI OLEHUTH, MPOSBISUIA JIH
HOBOpa3paboTaHHbIE BEKTOPHI Ha OCHOBE TAAV 3TH CBOWCTBA OTHOCHUTENIBHO AHAJIOTHYHBIX
BEKTOPOB Ha OCHOBe TAAV, paHee pa3paOOTaHHBIMH aBTOPAMH M300peTeHus], ObLJIO MPOBEIEHO
CJIETIOE HCCIIEIOBAHME, B XO/I€ KOTOPOTrO B CTOPOHHIOKO ITPOM3BOICTBEHHYIO J1aO0OpaTOpHio ObLia
npenocrasnena JIHK st HenaBHO pa3paGoTaHHOrO BeKTOpa Ha OCHOBE TAAV nyis uenoBeka C

yMmeHbIneHHbIM coaeprkanueM G/C B TpancreHe S100A1 u menpnm curxanom nojuA (SEQ ID
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NO: 22) u panee paspaboraHHOTrO BekTOpa Ha ocHOBe TAAV mis denoseka (SEQ ID NO: 9).
CTOpOHH:s1 MPOM3BOJACTBEHHAS JTA0OPATOPHUS HE 3HANA O PA3INYMsIX, CYIIECTBOBABIIUX MEXKIY
xkoHcTpykuusamu JIHK, npenocraBnenHbiMu aBropamu nzodpereHus. OObeM MpOU3BOACTBA IO

KaXXJIOMy BEKTOPY MOXKHO yBuzaeTh B Tabnure 2.

Tadauna 2
Ha3panue BexTopa SEQ Turp Oobem u | Odmee
ID NO | (conep:xkanue ATMKBOTA (MJI) | comep:KaHue
reHomMa/mJi) reHoma

AAVrh.10.cTnT.cARC- 9 1,00x10"3 6,8 w34 6,80x10%
Opt IRES cS100A1-Opt #1 pOOHPKH,

34%200 Mk
AAVrh.10.cTnT.cARC- 22 2,70x10"1 18 MU, 6 | 4,86x10
Opt IRES cS100A1-Opt #2 npobupok, 6x3

MUIT

Panee ckonctpyupoBanHas koHcTpykuus (SEQ ID NO: 9) memoncTpHpoBania THUTP
1,00x10" xonmii reHoma Ha M, Kak M B NPEABLIyLIMX HCCIENOBaHUSX. [IpUMeYaTeNnbHO,
OHAaKO, 4YTO HenaBHO paspabortanubiii Bekrop (SEQ ID NO: 22) moxkasan 2,7-kpaTHoe
yJIydllleHhe TUTpa M mokasan TuUTp 2,7x10 xomuii renoma nHa mn. Kpome Toro, uucrora
BEKTOpPOB Ha OcHOBe TAAV He m3menunach (¢pur.20). Takum oOpa3oMm, HeaBHO pa3padOTaHHBIN
BEKTOp Ha OCHOBe IAAV s uenoBeka ¢ yMeHbLIEHHbIM conepkaHueM G/C B TpaHCreHe
S100A1 wu wmenbmmm curdajom nonuA (SEQ ID NO: 22) nokasbiBaeT yJydlleHHE
5(p(PEeKTUBHOCTH YMAaKOBKM M TUTpa B 2-3 pa3a IO CPAaBHEHUIO C paHee pa3paboTaHHBIM
BeKTOpoM Ha ocHOBe rAAV mns uenoeka (SEQ ID NO: 9). Ilossinenue 3¢¢ekTuBHOCTH
YIAaKOBKH U THTPA MPU MPOU3BOACTBE TAAV SBIISETCS BXKHBIM, IMOCKOJIBKY TaKUE YITy4LICHUS
3HAYUTEIHPHO CHUKAIOT OOIIYI0 CTOMMOCTh MPOU3BOACTBA TAAYV.

B HekoTOphIX BapuaHTaX OCYINECTBJICHUS HEOABHO Pa3paOOTaHHBIA BEKTOP Ha OCHOBE
rAAV nns denoBeka co cHikeHHbIM coneps:kanueM G/C B Tpancrene S100A1 u MeHbIIUM
curHasioM oA (SEQ ID NO: 22) nemoncTpupyeT yiaydmeHne 3G(eKTHBHOCTH YIIaKOBKU U
TUTpPa OT 2 10 3 pa3 MO CPaBHEHUIO C paHee pa3pabOTaHHBIM BEKTOPOM Ha OCHOBE TAAV mis
gyenoseka (SEQ ID NO: 9), u Hukakux M3MeHEHHH B (PYHKIHMOHAJIBHOCTH BekTOopa rAAV He
HaOJIrogaeTcs..

JKBHBAJIEHTHI

HecmoTtpst Ha TO, 4TO B HACTOSAIIEM JOKYMEHTE OBLIO OMHMCAHO WM MPOMJUIOCTPUPOBAHO
HECKOJIbKO BAapHAHTOB OCYILIECTBJICHUS COIJIACHO M300pPETEHMIO, CHENMAIMCThl B JTAHHON

00JNacCTH JIETKO NPEACTaBAT MHOXECTBO IPYTUX CPENCTB W/WIM CTPYKTYP U BBINOJHEHUS
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(YHKUMM WWIM TONyYeHUs] pPe3yJIbTaTOB H/MIM OJHOTO MM HECKOJbKUX IPEUMYILECTB,
npenJiaraeéMbIX B HACTOSIILEM JOKYMEHTE, U KaXKIblli U3 TAKMX BApPUAHTOB W/WIN MOAH(UKALHIA
CUUTAETCS BXOAALIMM B OOBbEM BapUAHTOB OCYIUECTBICHHUS H300PETEHUs, MpearacMbix B
HACTOsIIEM TOKyMeHTe. B Oosee o0mmem cMbIciie, CenuaaucThl B JAHHOH 00JIaCTH € JIETKOCTBIO
HOMMYT, YTO BCE MapaMeTpbl, pa3Mepsbl, MaTepuabl U KOHQUTYpALIMK B HACTOSIIEM JAOKYMEHTE
NpenHa3sHAYeHbl JUIsI ONHMCATEeNbHBIX Leied, M uYTo (PakTUUeCKue mapaMeTpsl, pasMephbl,
mMarepuangbl Wuiau KoHpuUrypauuud OyayT 3aBUCETb OT KOHKPETHOTO TMPHMEHEHHs WU
NPUMEHEHHH, IJIsi KOTOPBIX UCTIONB3YIOT Haero n3o0perenus. CrieruaaucTsl B JaHHON 00nacTu
pacro3HAIOT WM CMOTYT YCTAaHOBHTh C TIOMOINBIO He Oojiee, 4YeM OOIIENpPUHSITOrO
OKCTIEPUMEHTUPOBAHUS,, MHOTME SKBUBAJIEHTbI KOHKDPETHBIX BapHAHTOB OCYIIECTBJICHUSI
n300peTeHus;, npeaiaraeMbiX B HACTOSIIEM NOKyMeHTe. Takum oOpas3om, Ciieayer MOHHMATh,
YTO YKa3aHHbIE BAPUAHTHI OCYILIECTBJICHHS MPEICTABJICHBI TOJBKO B Ka4ECTBE MPUMEpa U 4YTO B
o0bpeme mpuiaraeMoii (popMyJibl U300pETEHHUs] W €€ SKBUBAJICHTOB, BAPUAHTHI OCYINECTBIICHHS
M300peTeHuss MOTyT OBITh peajn30BaHbl MHAue, 4YeM KOHKPETHO OIKHCAHO U 3asBJCHO.
MHOKeCTBO BapUAHTOB OCYLIECTBJICHHS HACTOSILIETO PACKPBITHSI OTHOCITCS K KaKAOMY
OTHENBHOMY MPHU3HAKY, CUCTEME, U3EIUI0, MaTepuaty, Habopy w/uiu crocody, mpeniaraeMbIM
B HacTosilieM aokymeHte. Kpome Toro, moOoe coderaHue OByX WM OoJiee TAKUX MPHU3HAKOB,
CHCTEeM, W3JENIUil, MaTephajoB, HAOOPOB /MM COCOOOB, €CIM TaKUe MPU3HAKH, CHCTEMbI,
U31eNUs], MaTepuasbl, HaOOpBl W/WIM CHOCOOBI HE NMPOTHUBOpEHYAT APYr APYTYy, BKIOYEHO B
00beM U300peTeHH s 110 HACTOSIIEMY PACKPBITHIO.

Bce ompenenenusi, kak OHM ONpeneseHbl U UCIIOJNB3YIOTCS B HACTOSIIEM IOKYMEHTE,
clienyeT TIOHMMAaTh Kak MMEIOIIUe IPEeUMYINeCTBO HAJA  ONpPENENeHUSIMH  CJIOBapS,
OlpefieJIeHUsIMM B JJOKyMEHTaX, BKJIIOUEHHBbIX TOCPEICTBOM CCBUIKH, W/WJIH OOBIYHBIMU
3HAYEHHUSIMU OTPEIEIEHHBIX TEPMHUHOB.

Bce cchuikM, MAaTeHThl U MATEHTHBIE 3asBKHU, MpEAjaraeMble B HACTOSIIEM IOKYMEHTE,
BKJIFOYEHBI MOCPEICTBOM CChUIKH B OTHOLIEHHH O00BEKTa H300PETeHus], sl KOTOPOTro Kakaast u3
HHUX LIUTHPYETCS, YTO B HEKOTOPBIX CIYYasX MOKET OXBATbIBATh BECh TOKYMEHT.

HeonpeneneHHble apTUKIN «a» M «any, UCIOJNb3yeMble B HACTOSIIEM JOKYMEHTE B
omucaHuu U B Qopmysie n300peTeHHs, eCu SBHO HE yKa3aHO MHOE, CJeOyeT MOHMMAaTb Kak
O3HAYAIOIINE KTI0 MEHbILIEH Mepe, OIHHY.

@pazy «u/win», Kak TPUMEHSIOT B HACTOSILEM JOKYMEHTE B OMUCAHUH U B Qopmylie
u300peTeHus, ClieAyeT IOHUMATh KaK O3HAUAIOUIYI0 <«JI000W wiu 00a» W3 3JIEMEHTOB,
COEMHEHHBIX TaKUM 00pa3oM, T. €. 3JIEMEHTOB, KOTOpPbIe B HEKOTOPBIX CIIy4asX COBMECTHO
NPUCYTCTBYIOT U B APYIHX CJIy4YasX Pas3aeibHO MPUCYTCTBYIOT. MHO)KECTBEHHBIE 3JIEMEHTHI,

NEPEUUCICHHBIE C ((I/I/I/I.]'II/I», JOJIZKHBI TOJIKOBATBCA OAMHAKOBO, T.C., KOAHWH HJIK HECKOJIBKO»
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3JIEMEHTOB, COEIMHEHHBIX TakuM oOpa3oMm. He o0si3aTenbHO MOTYT MPHUCYTCTBOBATH APYTHE
3JIEMEHTBI, OTJIMYHbIE OT 3JIEMEHTOB, KOHKPETHO HICHTU(ULMPOBAHHBIX ITyHKTOM «HU/HJII,
HE3aBUCHMO OT TOTO, CBs3aHbl OHM WJIM HE CBA3aHbl C OTHUMH KOHKPETHO
UIeHTU(ULMPOBAHHBIMU 3JieMeHTaMHi. TakuM 00pa3oM, B KauecTBe HEOTPAHUYHBAIOIIETO
npuMepa, CCbUTKa Ha «A u/uim By, koraa ee uCrob3yIOT B BRIPAXKEHHSIX C HEOrPAaHUMYHUBAKOIIEH
(bopMyIMPOBKOMN, TaKOH KaK «COAEpKAIUUNy, MOXKET OTHOCHUTBCS, B OJHOM H3 BapUAHTOB
OCYILECTBIIEHHSI, TOJBKO K A (HeoOs3aTebHO BKJIFOYAs 3JIEMEHTBI, OTJIUYHbIE OT B), B mpyrom
BapHaHTEe OCYINECTBJICHHUs], TOJBKO K B (He 00s3aTebHO BKIIIOUAsT 3JIEMEHTBI, OTIIMYHbIE OT A),
elle B OJHOM BapHWaHTE OCYINECTBJIEHMs, U K A, U Kk B (He 00s3arepbHO BKIIKOYAs IPyrHe
3JIEMEHTBI), U T.]I.

Kak nmpuMeHsFoT B HACTOSIIEM JOKYMEHTe B OMUCAHUH U (OpMYJie H300PETEHHUS, KT
ClielyeT MOHUMAaTh KaK MMEIOIee TO K€ 3HAUEHHUE, YTO U «W/HIINY, KaK OMPENeNICHO BBIIIE.
Hampumep, mnpu pasneleHMH 3JIEMEHTOB B CIHCKEe «WIM» WU «W/WIH»  CleAayeT
WHTEPIPETUPOBATh KaK BKIIFOYAIOIIEe, T.€. BKIIIOYEHHE, [0 MEHBIIEeH Mepe, OIHOTO, HO TaKXkKe

HeoOs13aTeNIbHO,

2

BKJIIOYeHHE OoJiee dYeM OfOrodjieMeHTa U3 psAda WM CIHCKa, |
AOIMOJIHUTECJIIbHBIX HEYKA3dHHBIX JJICMCHTOB. Tonpko TCPMHHBL, SBHO YKa3bIBAKOIIHWE Ha
o6paTHoe, TAKHUE KAaK «TOJIbKO OAWH H3» WU «TOYHO OAHWH H3», WJIKW NPU HUCIOJb30BAHHUU B
bopmysie H300peTeHHs] «COCTOSIIUN U3» OyAyT OTHOCHTBCS K BKJIFOYEHHIO POBHO OIHOTO
JJIEeMEHTA U3 Psiia WM CIUCKa 3JeMeHTOB. Kak MpaBuiio, TEPMHUH «HJIW», KaK MPUMEHSIOT B
HACTOSIIEM  JTOKYMEHTE, JOJUKeH TOJKOBaTbCA Kak  OOO3HAYAIOLIMHA  HCKJIIOYAOLINE
aNbTepHATHBBI (T.€., KOAUH WM JPYroM, HO He 00a») TONbKO TOrAa, KOTAAa €My MPEAIEeCTBYIOT
TEPMHUHBI HCKITFOYUTEIBHOCTH, TAKUE KAK <«JIFOO0I», KOJUH U3», «TOJBKO OIUH U3» WM «POBHO
onuH u3». « COCTOsIIUMN MO CYLIECTBY U3» MPU HCIOJIb30BAaHUH B (popMyie n300peTeHus: nMeeT
cBOe OOBIYHOE 3HAYEHHE, UCIIOIb3yeMOe B 00JIACTH MATEHTHOTO TpaBa.

Kak nmpuMeHSIIOT B HACTOSIIIEM JTOKYMEHTE B OMHUCAHUU U (hopMyJie u3odperenus, Ghpasy
«II0 MEHBIIEN MEpPE, OAUH», OTHOCAIOYIOCA K CIIMCKY M3 OAHOI'0 MW HECKOJIBKHUX 3JICMCHTOB,
ClienyeT MOHUMATh KaK O3HAYAIOMIYI0, 10 MEHbLIEeH Mepe, OJMH 3JIEMEHT U3 JIFOOOTro OJHOTO WK
HECKOJIbKUX BBIOPAHHBIX 3JIEMEHTOB B CIHCKE 3JIEMEHTOB, HO HE OO0s3aTENbHO BKIIKOYAS, IO
MEHBIIIEN MEpPE, OAWH U3 .]'II'O6I:;IX SJIEMCHTOB, KOHKPCTHO NEPEUYNUCIICHHBIX B CITUCKE 3JICMEHTOB, U
He MCKJIFoYasi JiFoOble KOMOMHALIMU 3JIEMEHTOB B CIHCKE 3JIEMEHTOB. JTO OMpenesieHHe TakkKe
AOIyCKa€T, 4TO MOIrYyT HeO6$I3aTeJ'IbHO NPUCYTCTBOBATb 3JIECMECHTDBI, OTJIUYHBIC OT 3JICMCHTOB,
KOHKPETHO I/II[eHTI/I(l)I/II_II/IpOBaHHbIX B CIIMCKE JJICMCHTOB, K KOTOPBIM OTHOCHUTCH (bpasa «I10
MEHBIIIEN MEpPE, OAUH», HE3ABUCUMO OT TOT'O, CBA3aHbl OHU WJIM HE CBA3aHbI C 3TUMU KOHKPETHO
UIeHTUQULIMPOBAHHBIMU 3JIeMEHTaMH. TakuM o00pa3oM, B KadeCcTBE HEOrPAHMYHBAIOINETO

npuMepa, «Io MeHblIeH Mepe, onuH u3 A u B» (mnu, 9ro TO e camoe, «IO MeHbIIel Mepe,
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onuH U3 A wiu By, nim, 4To TO XKe camoe, «Io MeHbInel mMepe, onuH 3 A u/unu By») mMoxket

CCbUIAaTbCsA, B OAHOM U3 BApPUAHTOB OCYLICCTBJICHUA, HaA, IO MEHbIIIeH MEpE, OAHH,

>
HeoOs13aTeNbHO BKIIFOYasi Oosiee omHoro, A, Oe3 mpucyTctBus B (M HeoOs3aTeNnbHO BKIIOUAs
3JIEMEHTHI, OTJINYHbIE OT B); B Ipyrom BapuaHTe OCYLIECTBIIEHHs, MO MEHbIIEH Mepe, OIuH,
HeoOs3aTeNbHO BKIFOUaromuii Oonee oxHoro, B, Oe3 mpucytctBus A (M HeoOs3aTeNbHO
BKJIIOYAIOLINHA 3JIEMEHTBI, OTJIMYHBIE OT A); B €Ile OAHOM BapUAHTE OCYIIECTBICHUsS, IO
MEHbIIEH Mepe, OIMH, HeoOs3aTeIbHO BKIFOUas Oojee OfMHOTro, A, U, IO MEHbIIEeH Mepe, OIUH,
HeoOsi3aTeNbHO  BKJIOYArOLIMii  Oosiee onmHoro, B (HeoOs3aTenbHO BKIIOUAKOLIMNA ApyTHE
3JIEMEHTBI); U T.JI.

Taxke ciaenyer MOHMMATh, YTO, €CJIU MPSIMO HE YKa3aHO HHOE, B JIOOBIX Crocobax,
3asBJIEHHBIX B HACTOSINEM JOKYMEHTE, KOTOpbIE MpeayCMaTpUBAOT Oojiee OMHOM CTaguul WU
JEWUCTBUS, MOPSIOK CTAANN WIN OeHCTBUI criocoda He 0053aTeNIbHO OrPAaHHYUBAETCS MTOPSIIKOM,
B KOTOPOM IEPEUNCIISIFOTCS CTauN WIIN AeHCTBUSI.

B ¢opmyne nzobpereHus, a Takke B MPHUBEISCHHOM BBIIIE OMHCAHUU BCE MEPEXOTHBIE
(bpasbl, Takue Kak «COAEPKAIIHIY, «BKIIIOUAIOLIHID, HECYIIUNY, K UMEIOIIHIT», « COCTOSIIIHI,
«copmepskamui B cebey», « BKIFOYAIIUI B ce0s», KCOCTOALIMNA M3» U T.II. CIEAYyET NOHUMATh KaK
HEOTpaHUYEHHbIE, T.€., BKJIOUAIOLINE B KA4YECTBE HEOrPAHWYMBAKOIIMX MNpuUMepoB. Tonbko
nepexonHble (Gpasbl «COCTOALIUM H3» M «COCTOSIMIMHA 1O CYIIECTBY H3» JIOJDKHBI OBITh
3aKPBITBIMM WJIM TIOJY3aKPBITBIMU TEPEXOJHBIMU (Ppa3aMu, COOTBETCTBEHHO, KaK YKa3aHO B
Pyxosoactee IlarentHoro BemomcTBa Coeaunennbix IllTaToB Amepuku no mnpouenypam
nateHTHOH skcneptusbl, Pazgen 2111.03. CrnenyeT yunThIBaTh, YTO BapUAHTHI OCYILECTBIICHUS,
OIMCaHHBIE B 3TOM JOKYMEHTE C HCIIOJIb30BAHUEM OTKPBITON MepexomHo ¢pasbl (Hampumep,
«coaeprKalluii»), B albTEPHATHBHBIX BapUAHTAaX OCYIIECTBIIEHUS TaK)K€ PAaCCMATPHUBAIOTCS Kak
«COCTOAILIME M3» U «IIO CYINEeCTBY COCTOSLINE W3» IMpPHU3HAKA, OMHUCAHHOIO B OTKPBITOH
nepexonHou ¢pase. Hanpumep, ecii B paCKpBITUN OMUCHIBAETCS] K KOMIIO3HMLIMS, coaeprKamas A
u B», B packpelTuu Takke paccMaTpPUBAIOTCS allbTEPHATUBHbIE BapUAHThl OCYIECTBICHMUS

«KOMITO3ULIUSA, cocTosimast u3 A u B» 1 «koMmo3unusi, CocTosIIas 1o CymecTsy u3 A u By.
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DPOPMYJIA H3OBPETEHNUA

1. Bekrop Ha OCHOBE HY KJICHHOBOM KHUCJIOTHI PEKOMOUHAHTHOTO
aICHOACCOLMUPOBAHHOTO BUpyca (TAAV) st 1OCTaBKU BYX WM OOJiee TPAHCTEHOB B CEepLe
UHIUBUAYYMa, NPUYEM YKa3aHHBIM BEKTOP COIEPKUT IOCIEAOBATENbHO OT 5™ K 3’ MepBYyIO
HIOCJIEIOBATEIbHOCTh MHBEPTHPOBAHHOTO KOHLEeBoro nostopa (ITR) ameHoacconmmupoBaHHOTO
Bupyca (AAV), nBa unu Oojiee TPaHCTEHOB U MPOMOTOP, (PYHKIIMOHAIBHO CBSI3AHHBIN C JABYMSI
win  Oojee  TpaHCTeHAMH, CHTHAJI  TNOJHAJASHWIUPOBaHHMA  (MOJHMA) U BTOPYIO
nocienoBaTebHOCTh ITR AAV,

B KOTOPOM J1Ba WK OoJjiee TPAHCTEHOB KOIUPYIOT Oeok cemeiictBa S100 u mHrHOUTOP
amorTo3a, COOTBETCTBEHHO, U

B KOTOpPOM TpaHCreH, komupyromuii Oenmok  cemeiictea S100  comepskut
MOCJIEIOBATEIbHOCTD, KOTOPAs, 10 MEHbIEH Mepe, Ha 95%, nmo MeHbinei Mepe, Ha 98% uiu, 1o
MeHbIIel Mepe, Ha 99,5% uneHTudHa 000N U3 HYKJIEOTHAHBIX TOCenoBaTebHOCTeH u3 SEQ
ID NO: 25 u 26.

2. BexTop Ha OCHOBE HYKJIEMHOBOM KHCIOTHI TAAV mo m. 1, B KOTOPOM TpaHCTEH,
komupyrommii  O6emok  cemeiictea S100  comepxkuT OOy M3 HYKJICOTHUAHBIX
nocnenoarenbHocTer 13 SEQ ID NO: 25 u 26.

3. BekTop Ha OCHOBE HYKJIEUHOBOI KUCJIOTHI TAAV no n. 1 wiu 1. 2, B KOTOPOM CUTHAJ
NOJUA COAEPKUT HYKJIECOTHIHYIO MOCIENOBATEIbHOCTb, KOTOpas HUMEET, MO MEHbIIEH Mepe,
90%, 92,5%, 95%, 98% wumu 99% uAEHTUYHOCTH C HYKJIEOTHUIHON MOCIIENOBATEIbHOCTBIO U3
SEQ ID NO: 28.

4. BekTOp Ha OCHOBE HYKJIEMHOBOW KUCJIOTHI TAAV mo modomy u3 nm. 1-3, B koTopom
CUTHAJI TTIOJIMA COIEPKHUT Hy KJIIEOTHAHYIO nochenoBarenbHocTh u3 SEQ ID NO: 28.

5. BexTop Ha OCHOBE HYKJIEMHOBOH KHCIOTHI TAAV 1o modomy u3 mm. 1-4, B KOTOpOM
TpaHCreH, Koaupyromuii Oenok cemeiicta S100 cCoOmep:KUT MOCIENOBATENBHOCTD, MMEKOIYIO
cHkeHHOoe conepkanue ryanHosuHa (G) u uwrosumna (C) (G/C) ortHocuTenpHO OO0
HykJeotunHoi nocnenosarenbHocTu u3 SEQ ID NO: 5, 8, 19 u 20.

6. BekTop Ha OCHOBE HYKJIEHHOBOW KUCIOTHI TAAV 1o 11. 5, B kKoTopoMm conepskanue G/C
cHIkeHo Ha 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14% unu 15%,
OTHOCHTEJIbHO JIFOOOM U3 HYKJIEOTHAHBIX nocyenosareapbHocTed u3 SEQ ID NO: 5, 8, 19 u 20.

7. BexTop Ha OCHOBE HYKJIEHHOBOH KHCIOTHI TAAV 1o mobomy u3 mm. 1-6, B KOTOpoM
UHTHOUTOp AaronTo3a MNPEeACTaBiIsAeT COOOH CepHedHbIl pempeccop amonro3a ¢ JAOMEHOM
pexpyTtupoBanus kacrnasbl (ARC) unu ero BapuaHT.

8. BexTop Ha OCHOBE HyKJIEMHOBOH kHCIOTEI TAAV 1o mobomy u3 mm. 1-7, B KOTOpoM
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TPAHCTEH, KOAUPYIOIUI WHIMOUTOpP amonTo3a COAEPIKUT IOCIEAOBATENbHOCTb, KOTOpast, IO
MeHblel Mmepe, Ha 90%, mo meHblied Mepe, Ha 95% wunu, mo MeHbiiedr mepe, Ha 99,5%
UJIEHTUYHA JIFOOO0M M3 HYKJIEOTUIHBIX rocienosarenbHocTed 3 SEQ ID NO: 3, 6, 7 u 15-18.

9. BexTop Ha OCHOBE HYKJIEHHOBOH KHCIOTHI TAAV 1o mobomy u3 mm. 1-8, B koTopom
TPAHCTeH, KOOMPYIOIIMH MHIUOMTOP Aamonro3a COAEPXKUT JHOOYI0 U3 HYKJICOTHUAHBIX
nocnenoateabHocTel n3 SEQ ID NO: 3, 6, 7u 15-18.

10. BekTop Ha OCHOBE HYKJIEMHOBOH KHUCJIOTHI TAAYV mo mobomy u3 mm. 1-9, B KoTOpom
BHYTPEHHHUI y4acToK cBs3biBaHUs pubocombl (IRES) mpucyTcTByeT Mexay TpaHCTEHOM,
xonupyrommm 6enok cemeiictsa S100, 1 TpaHCTEHOM, KOIUPYIOIIMM HHTHOUTOP aronTo3a.

11. BexTop Ha OCHOBE HYKJIEHHOBOW KUCIOTHI TAAV 1o mobomy u3 nm. 1-10, B koTopom
TPAHCTEHBI SIBJISTFOTCS CrielMUHBIMU [UTsl hlomo sapiens W canis lupus familiaris.

12. BexTop Ha OCHOBE HYKJIEHHOBON KUCIOTH TAAV 1o mobomy u3 nm. 1-11, B koTopom
NPOMOTOP MPEACTABIISAET COOOH MPOMOTOP, OrPAHUIECHHBIH CEPASUHON TKAHBIO.

13. BexTop Ha OCHOBE HYKJEHMHOBOH KHCIOTBHI TAAV 1o m. 12, B KOTOpOM NPOMOTOP
npencTaBisierT coOoi MPOMOTOp, OrpaHHYEHHBIN CEpAEYHON TKaHBIO, BBHIOPAHHBIA W3 TPYIIIIHI,
cocrosiieii u3 cepaevyHoro TpononuHa C, cepaeu”oro TponoHuHa I u cepreynoro tpononuHa T
(cTnT).

14. BekTop Ha OCHOBE HYKJEHUHOBOHN KucjaoThl TAAV no n. 12 unu n. 13, B koTOpOoM
npomoTop npencrasisier coboii cTnT.

15. BexTop Ha OCHOBE HYKJIEHMHOBOH KHCJIOTBI TAAV 1o m. 12, B KOTOpOM NPOMOTOP
npencTaBisieT coO00i MPOMOTOpP, OTPaHUYEHHBIH CEepAEYHOIN TKAHBIO M MOJYYEHHbIH W3 TeHa,
BBIOPAHHOTO M3 TPYIIIbI, COCTOSIIEH U3 T'eHa TSKEJOW LeNU (.-MUO3WHA, TeHa TSDKEJION Lenu 6-
MHO3HWHA, T€Ha JIETKOHW Ilenu 2V MHO3WHA, TeHa Jierkoil 1enu 2a muo3uHa, reHa CARP, rena
CEepPIEUYHOr0 (-aKTHHA, M€Ha CEePAEYHOro m2-MyCKapuHOBOro peuentopa auetunxonuHa, ANF,
reHa cepreuHoi Ca-AT®a3bl capKomIa3MaTHIeCKOro PeTUKYJIyMa U FeHa CKEJIeTHOIO O-aKTHHA
WIN TIPEICTABISIET COOOW MCKYCCTBEHHBIM NMPOMOTOP CEPAEYHOH TKaHH, MOJYyYEHHBIH U3 T'€Ha
MLC-2v.

16. BekTop Ha OCHOBE HYKJIEHHOBOW KHCIOTHI TAAV 1o mobomy u3 mm. 1-15, npuuem
BEKTOP Ha OCHOBE HYKJIEHHOBOU KUCJIOTHI TAAV SBISETCS] OJHOLIETIOUEYHBIM.

17. BexTop Ha OCHOBE HYKJIEHMHOBOW KHCIOTHI TAAV mo mobomy u3 mm. 1-16, npuuem
BEKTOP HA OCHOBE HYKJIEMHOBOU KUCJIOThI TAAV SBJSETCS CAMOKOMILIEMEHTAPHBIM.

18. BexTop Ha OCHOBE HYKJIEHHOBOWH KHCIOTHI TAAV mo mobomy u3 mm. 1-17, npuuem
BEKTOP Ha  OCHOBE  HYKJIEMHOBOW  KUCIOTBI TAAV ~ COmepXUT  HYKJIECOTHIHYIO
MOCJIEIOBATEIbHOCTD, KOTOpAsi, 10 MeHbIel Mepe, Ha 90%, no MeHbiuel Mepe, Ha 95% uny, 1o

MeHbIel Mepe, Ha 99,5% unenTuyHa 000 U3 HYKJIEOTHUAHBIX MOcenoBaTenbHOCTe u3 SEQ
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ID NO: 22 u 23.

19. BekTop Ha OCHOBE HYKJIEMHOBOI KUCIOTBI TAAV 1o 1. 18, mpuueM BEKTOp Ha OCHOBE
HYKJIEMHOBOM KUCJIOTHI TAAV coAepKUT HYKJIEOTUIHYIO nocieaosarenbHocTh u3 SEQ ID NO:
22.

20. BekTop Ha OCHOBE HYKJIEMHOBOM KUCIOTBI TAAV 1o 1. 18, mpuuemM BEKTOp Ha OCHOBE
HYKJIEMHOBOW KUCJOTHI TAAV cofepkUT HyKJIEOTHUAHYIO nocienoBareabHocTh n3 SEQ ID NO:
23.

21. Yactuua rAAV, copepskaiias BEKTOP Ha OCHOBE HYKJIEMHOBOH KHUCJIOTHI TAAV 1o
mobomy u3 mm. 1-20, 3akmoueHHbIi B Karcug AAV.

22. Yactuma rAAV mo n. 21, B kotopoii kancuny AAV conmepkuT OeNoK Karcuna,
nojiyueHHblii u3 ceporuna AAVI1, AAV2, AAV3, AAV6, AAVS, AAVrh.74, AAVrh.10,
AAV2/6 umiu AAVO.

23. Yactuua rAAV mo nm. 21 wunm m. 22, B kotopoil karmcung AAV comepKuT Oerok
Karcuza, moyy4eHHslil u3 ceporuna AAVrh.10.

24. Komno3unwsi, copepskariasi yactuiy rAAV no jgrobomy us mm. 21-23.

25. Cnoco® nedeHMsT WHAMBHIYYMA, CTPAjarOLIero OT 3a0oneBaHHs CepaLa,
NpeayCMaTpUBAIOLINI BBEACHHE UHAUBUAYYMY KOMIIO3UIMM MO M. 24 Uiy dactuupl rAAV 1o
mobomy m3 mm. 21-23.

26. Crmoco® mo m. 25, B KOTOpoM 3a0o0yieBaHHE CEpAlLia BbI3BIBAET Y HHIUBUAYYMa
CepAEUYHYH HEIOCTATOYHOCTb.

27. Cnocob mo m. 25 win m. 26, B KOTOpoM 3abosieBaHKe cepala MpeacTaBisier coboit
KapAUOMHOIATHUIO.

28. Cnocob mo mobdomy u3 mm. 25-27, B KOTOPOM 3a0ojieBaHUE CeplLa MPEeACTaBiseT
co00H runepTpOPUUECKYI0 KapAHOMHONATHIO WIIH AUJIATALUOHHY IO KapAHOMHONATHIO.

29. Cnocob mo m. 25 wiu m. 26, B KOTOpoM 3a00jieBaHKe Cepana MPeACcTaBisieT coOok
OCTPYIO ULIEMHUIO.

30. Cnocob mo mrodoMy u3 1. 25-29, B KOTOPOM KOMITO3HUIIHIO BBOIAT MyTEM HHBEKIUH
B cep/le HHAMBHIyyMa WM IyT€M BHYTPUCOCYAUCTON HHBEKLUH B KOPOHApHbIE apTepHUH
UHIUBUAYYMA.

31. Crmocod mo mobomy u3 mm. 25-30, B KOTOPOM CTamusi BBEOEHHS NPUBOIUT K
SKCIPECCUH IBYX HIH OOJiee TPAHCTEHOB B CEpILE HHANBUIYYMA.

32. Cnocob no mobomy u3 mm. 25-31, B KOTOPOM HHAMBHUAYYM IPENCTABISAET COOOM
MJIEKOIUTAIOLIEE.

33. Criocob mo 1. 32, B KOTOPOM MJIEKOITUTAIOLIEE SIBJISIETCS YEIOBEKOM.

34. Criocob mo 1. 32, B KOTOPOM MJIEKOITUTAIOLIEE SIBJISIETCS JOMAITHIM SKHUBOTHBIM.



77

35. Cnocob mo m. 34, B KOTOPOM JIOMALITHEE }KUBOTHOE SIBJISIETCST COOAKON MJTH KOLIKOHA.

36. Crmoco® mo mobomy u3 mm. 25-35, B KOTOPOM CTagusi BBEAEHHS NPUBOIUT K
YJIYULIEHUIO CepAeYHON (PYHKLINU Y HHIUBUAYYMA.

37. Criocob no m. 36, B KOTOPOM CTaf¥s BBEJIEHHs MPUBOAUT K YJIYUIIEHUIO CEPIEUHOM
byHKIIMM Yy HHOAUBHAYYMA B TedeHue Oonee yem 10 mecsiues.

38. BekTop Ha OCHOBE HYKJIEMHOBOMW KUCJIOTHI TAAV no mobomy u3 mm. 1-20, B KOTOpOM
TpaHcreH, koaupyromuii 6enok cemeiictea S100, pacrnonoxkeH 5' Mo OTHOIIEHUIO K TPAHCTEHY,
KOIUPYIOLIEMY UHIHOUTOP aromnTo3a.

39. BekTop Ha OCHOBE HYKJIEMHOBOH KUCJIOTHI TAAYV 1o modomy u3 nm. 1-20, B KoTOpom
TPAaHCTeH, KOAUPYIOIIUHA HHTUOUTOP aronTos3a, PacloiiokeH S5' Mo OTHOLICHUIO K TPAaHCIEHY,
Konupyromemy oenok cemerictea S100.

40. BekTop Ha OCHOBE HYKJIEMHOBOW KHCIOTHI TAAV 1o mrobomy 3 mm. 1-20, 38 u 39,
NpUYeM BEKTOP Ha OCHOBE HYKJIEMHOBOH KHCIOTBI TAAV koxmupyer Oenok, comepskamui
AMHUHOKHCJIOTHYIO TOCJIEIOBATEIbHOCTh, IO MeHblnel Mepe, Ha 90%, mo meHblued Mepe, Ha
95% wnu, no MeHblIel Mepe, Ha 99,5% UAEHTUYHYI0 aMUHOKHUCJIOTHOM MOCIEA0BATEIbHOCTH U3
SEQ ID NO: 13 unu 14.

41. BekTop Ha OCHOBE HYKJIEHHOBOU KHCIOTHI TAAV 1o jgrobomy u3 mm. 1-20 u 38-40,
NpUYeM BEKTOP Ha OCHOBE HYKJIEMHOBOH KHCIOTBI TAAV koxupyer Oenok, comepskaiuit
aMUHOKHUCJIOTHYO nociienoBatenbHOCTh U3 SEQ ID NO: 13 unm 14,

42. BekTop Ha OCHOBE HyKJIEHHOBOU KHCJIOTHI TAAV mo mobomy u3 mm. 1-20 u 38-41,
IpUYEM BEKTOP HAa OCHOBE HYKJIEMHOBOH KHUCIOTBI rAAV komupyer Oenok, conmepiKauiui
AMHHOKHCJIOTHYIO IIOCJIE€OBATEIbHOCTb, MO MeHblnel Mepe, Ha 90%, mo MeHblIeH Mmepe, Ha
95% wnu, o MeHbInel Mepe, Ha 99,5% UIEHTUYHYI0 aMUHOKHUCJIOTHOM MOCIEA0BATEIbHOCTH U3
SEQ ID NO: 24 unu 29.

43. BekTop Ha OCHOBE HYKJIEHHOBOU KHCIOTHI TAAV mno jrobomy u3 . 1-20 u 38-42,
NpUYeM BEKTOP Ha OCHOBE HYKJIEMHOBOH KHCIOTBI TAAV komupyer Oenok, comepskaui

aMUHOKHUCJIOTHYO mocienoBatebHOCTh U3 SEQ ID NO: 24 um 29,
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Kansun WnM3
Jmnacrona

Bpems 1

Bpemst 572 mc,
Koporkasn ocs MS/MP/SSFP,
Ucxonupii/nepenunstin/GDC, KK,

KOpOTKadA ¢Cb
INHKAPAMANBLHBIH KOHTYP

| DugoKapIHAILHBIH KOHTYD

Cpes 1, spemsa 572mc, Jnunanan oce (4 xanana)
KKT'-SSFP, Hexopustit/nepsaansiin/GDC
KKI'(4 xanana)

Cpes 1, Bpemsa 414 mc, Anunnan oce (4 kanana) KOpPOTKafA 0Ch
KKI'-SSFP, Hcexopumit/mepsrnunniit/GDC, KKI'(4 xanana)
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®@ur. 3
Kansun WnM3
Cucrona
Bpewmsn 1

p 5

Koporkas oc MS/MP/SSFP,
Hexonnnii/nepenansiit/GDC, KKT,
v : e . ' OTKANA OCH
Cpes 1, spema 220 mc, Inunnas ock (4 kanana) Boemsa 2 NUKADINAILHBIE KOHTYD

KKI'-SSFP, Ucxoausiit/mepsuunsiit/ GDC p DHAOKAPAHALHABIH KOHTYD

KKTI'(4 xananma
) N

Cpes 1, ppems 184 mc, nunnas oce (4 Kanana)
KKT'-SSFP, Hexonumit/nepsuuns i/ GDC, KKI'4 xanana)
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AKTHBHOCTh KpCaTHHKHHA3bI

En/n

WT HenedeHan
KameHH CedacTHaH GRMD

AKTHBHOCTD KpeaTHHKHHA3LI,
HOPMAMTH30BAaHHAaA 110 MacCe TCJ/A

500

B CebacTuan
[ Kanguu

400
300
250
200
150
100

Ea/n/kr
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dur. 11

ATGOGCAACKXCCAGOAGBCGBCCCAGCGAGACCATCOGACCBGEAGCEGAA

0 - 1 o k] 4 50
s HposanHeni ARC cobaxn
ATGGECAACAGCCAGGAGCRBLCCAGOBABACCATCBACCROBAGLEEAL &0
ETBRSCAACOCCOABOAGCABLCUABLBABRCCATOBACCEGEARCBRAA B
10rmroeHposaenit ARC wemorexa

R R e R e e
GCEGECTGOT GRAGACCCTGCAGGLOBALAGLEGGLCTGCTGCTGRACBLCT

P rooosxperanent ARC cobaxu & 7 & i 100
GUGECTGOGTOGAGACCLT GUAGEGOCGACAGDGRLCTGCTGCTGGACGCCC 10

GCGECTGOTGOAGACCCT GUAGEGLCCBACAGCBERCTGCTGCTGGACGCCC. 100
POnmroenporament ARC wenmorexa

TGCTGGCCECGEGHCGT GCT GXCCGGCOCUGAGTACGAGGCCCT GGALGLE

. tlo 120 130 40 150
POmmonouporamsti ARC cofaxn
TOCTGEUCCOGERCGTHLTORCCERCCCCBABTACGAGOLOLT GOACGCC 150
TELTIGGUCCOREROBTRCTRACCORCCCCBAGTACGAGRCCLT GRACBCD 10
Omroenporaymeti ARC wenorexa

CTOCOCCGACGOCBAGEBGCBOGTBCOGLBACTBCLTACTOCT 6T GCAGES
1 0 180 10 00

10OmmooneHporasni ARC cofaxu
CTGCCCGACBLCOBAGLGBCOGETELORCEGBCTORTBCTOCTGETGCAGAG 20

CTOCCCBACOCCOABLREUEBETOCRBREBLTGETACTOCTEGGTGCAGEE 2
OmTrooHporavHeTH ARC vemorexa

CAAGGGCOAGGCCGCLTGCCAGGAGCTBCTOCRBTGLCOCCCAGCBBACCS

- 210 ] ] 40 250
Orrivosuporamisni ARC cobaxd
CAAGGGCCGAGGCCOLCTGOCAGRBAGET BT GCTEBTGCGLCCCAGLGRACCE =

CAAGOGCOAGOCOBCCT GCCAGRBABCT BT OLGETRLCCCCAGEBRACES 0
10rTooHporaiHeIi ARC yemorexa

CCEGEGCCCOCOGACCODEGRCT BOGACTSOCAGRACGT GG ACCEGEOTAC
Prmpooxpoamsr ARC P— zh 20 20 alg

CCCEEECCLOUGACRRRERETGHGACT BBCAGCACGT GEHCACCOGCTAD 300

COGRCOUCCCOBALCCCRONT GEGACT BECAGCACHT GEGCCCCERLETAC 300
10rmroeHposanmenit ARC wemorexa

CGGGAXCGBAGCT XXBACKCCXCCTBCXCCGGLCACT GGACCTCCCGAGEE

IOmTmooHporanHei ARC coBaxyt 0 50 320 30 30

COGRAGLOGAGCTERGACBCLBLCTECOLCEOBCCACTREGACCCCOCBAGRC. 300
COGOACCOGAGCTACGACCRCCCCTOCCCUBRBCOACTBBACCCLCGAGEC 350
ll)rmmnmipimmnmm ARC yemopexa

CACCACCTBCCCCGXECTGUCLCOBOICKATGACK
0 £-0] £ 75
KOrnmonouporamsnt ARC cobax

EGS&E&@A%Q&GQ%&ﬁmﬂﬁ?%QEEﬂ@AhETGﬂﬁﬁﬁ@%bﬁﬁ@tﬁﬁhﬁ?&ﬁé 400

ji.63&&@&@@@&@ﬁ&ﬁﬂT@ﬁ@ﬂC%%@ﬁTGfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ@&ﬁﬂﬁﬁﬁ 400
I)rmmmsrmnnmnmm YeTOEEKA

CCCCoBEAGEX
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XCGAGXCCGGCGXCCCCGXXGGCABCGAGGCCGEXCAGAGCGGCAXCCXX
£\g 40 440 440 450

Onmposhposamstt ARC cobaxn
GCBAGCCCBGCEBLCCCCBBORACABLEABRECLBCCCABABCEGRCAGLCTG 450
ACGAGGCCOGCEBCCCOBAGBOLAGREABELCET GCAGAGLDGRCACCCOL 450

Onrivoshporanedi ARC yemorexa

GAGBAGLCCGAXNCOCGAGLTGOAGHLCENYGCCAN KR XX LR LAL X GAGCK

o . 480 470 420 0 500
Onnoosxpesamet ARC cobaxu
GAGOAGCCCOGACCCCOAGCTOOAGBROOABLGBO0 « « « s« » s« =« « GAGCT 483
GAGGAGCCCGAGCCCGAGCTOBAGOUCOACGOCCAGLAAGGAGECCGAGCC 50
OnrivneHporannsri ARC yemorexa

KGAGKXCGAGCCCXAGKXXGAXCT GGAGCCCGAGCL GAGGCCGAGCCCG
' sio 520 530 540 550

Onrineuporamsr ARC cobaxy

CLAGCCCOABLCOGAGLOUOABCT GOAGCCCOABRCCBAGGOOBAGCELG 50
Onrroenporannsiit ARC vemorexa

AGCCCGAGCTGBAGCX NGABCCCGAXCCCBAGCCOGAGLCCBACKTXGAG
£ £ B B B

Onrinexporamisi ARC cobaxn™
AGCCCGAGCTOGAGLGROAGLCCEABLLLBAGLUCGAGUCCGACLTGRAG 588
AGCCCGAGLTOOAGCCCGABOCCGACCCCOAGUCCGABCCOGACTTCBAG 800
Oz HpoEaHHeH ARC wyemorexa

GEx jﬁ”m&’ COAGACGLGAGGACAGLT GA
gln #20

Ornrirvneuporannsnt ARC cofaxx

GCCGGCGACGAGAGCGAGGACAGETSA  (SEQ ID NO: 16) 615
GAGCGGGACGAGAGCGAGGACAGLTGA (SEQ ID NO: 6) &
OnrirnsHpokaHHe ARC vemorexa

(SEQ ID N 15)
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dur. 12

ATGCBCAACGCECAGGABE BN N Y GAGACYAT COACEORGAGCOBAA

Haryenan THK hARC w 2 % “ =
ATGOGCAACGUBCAGBAGCBBLCBT CABAGRACTATCBACCBUBAGLGEAL B0
ATGOOCAACGLCCCAGOAGBCEBRACCLAGC BABACCATCBACCOGBAGLGOAA

Ormrochposanmeni ARC wemorexa

ECBACTBOTX AﬁmmkmwwmmmmmM@mw%mﬁmmxm?muwﬁmweaAcacxc

8 70 0 80 1o
Harwenan JTHE hARC
ACGRCTGGETCGAGACGRT GUAGGOGEACTLGEGREACTGUTGTTGGACGLGT 100
GLEBCTGRETORABARCCTGCAGOBRCGACAGOGBUCTGCTGCTEGGACGCCC 10
Onrroonporamneni ARC vemorexa

TG@TEﬁﬁgﬁGﬁ@ﬁGﬁTﬁﬂ\,ﬁﬁﬁﬁﬁ CCXGAGTACGAGGCXXT GGAXGCX

1o 140 130 10 120
Harnenaa JJHK hARC , oy o o , e e )
TGLTERCELEEERUETERTOACCEHBCCABAGTACGAGECATTGRATGCA W0
TECIGGLCLGLEEEUGTEUT GACCBBLCCCBAGTACGAGECLCTGGACECL 150
Onrmvoenporanneri ARC ve morexa

CTGCCXGAXGCCGAGCGXAGGGT GCGXCGXCTXCTGCT GCT GET GG
10 170 165 200
Harnzwan JHE hARC

CTOCCTGATOOCBAGCOCAGEETGORCCRRCCTACTBCT GCT GRT GCAGGS 20

CTGCCCGACGLCOAGLEBECOEETRCEBACEBLTRCTBCTBCTEETECAGEE 20
Onriroenporannenit ARC wemorexa

CAABGGGCBAGBCCOCCTBCCAGBAGCT GLTACGXT GXGCCCAGCGXACCE

Harssmast JHK hARC 2io 20 20 20 250
CAAGOGUEAGELLEBLETOCCAGRBAGLTOGCTACBUT BT GCCCAGLEGTACCE 200

CAAGGOCGAGRBUCBRCTOCCAGHAGLT GCTOCEET BCGLCCAGCGGACCE I8
Onrvocnporannei ARC vemorexa

GKGGCGC@@ﬂiGAEEEE@EHVﬁ@ﬁh@T&&@Kﬁﬁkm@Tﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁTAﬁ

200 2in 20 2o o
Harnenan THK hARC ,
CHGGCECECCOGACCCCHBETTGRRALT GECABCACOTOGGTCCEEGLTAC 20
COGGUBCCCCCRACURCRBUOT BEHEACT GOLAGCACOTOGEECCOCEECTAC 300
Onrnosnposanmedi ARC yemorexa

CGGGACCGXAGCTAXGACCCXCCXT GCCCXGGCCACT GEACXCCXGAGGET

sho 340 330 £ 250
Haryzwan JHEK hARC
COGGACCCCAGCTATGACECTCCATBCCLABGLCACT BBACGCLGBAGGE 280
COGOACCCOAGLTACBACCOCCCUTGLCCCGBCOACTBGACCCCCGAGEE 38
Onmroenporawnenit ARC we morexa

ECCCGBLXE GO AC CAC L TBECCUBBIATBCCCAGRGLIXNABACCCEG
Hamuemast THK hARC 350 310 =0 =0 <o
ACCCGGOTOGOGGACCACATECOCOOGATTAOCOABAGCTTCAGACCETG 4

E%ﬁﬁ?&@hﬁﬁﬁ&ﬁhﬁ@kﬂ@?ﬁﬁ@ﬂﬁ@@ﬂﬁTﬁﬂﬂ@ﬂﬁ@@ﬁﬂA@ﬂﬁﬁﬁﬁgﬁé 400
O ITHMHZ HD OF AHHEIH YeEEKa
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ACGAGGLCOGNGECLCXGAGBACEXCBAGGCNGT BGCAXXXCEGOXACCCOX.

4% 43 430 adp 450

ACGAGGCCGGGGGGEGTGA&GGG?ECGA%GCGQTGﬂRﬁTGGGEQﬁSCECG 450

ACGAGGCUBBLEGBCCCOGABEEUAGLEAGELCGT GCAGAGCGECALCCCCC 450
ﬁnnmmmqmmmmmARCummmxa

Harnenan THE hAR

‘GAGGAGCCﬂGAﬁﬂﬂx@AmmTﬂWAwmeﬂmmmmﬂ&MWAﬁx@h@ﬂtXGAXCC

Hamsast JTHK hARC 4% N 40 0 s
GAGBAGCCAGAGCCAGAGCTGHAAGOT GAGGCCTCTAAAGAGSCTGAACT 500
GAGGAGCCCGAGCCOGAGUTBEAGBLCHAGGLCAGCAAGGAGBCCBABCT 500

OnnmmmqmmmmmARCummmxa

xEAﬁEExGAGEQhﬁAﬂﬁﬁx@%ﬁmTﬁﬁAxﬂCGﬁAﬁmﬂﬁﬁﬁﬂﬁG&GAxﬁﬁﬁﬁ
sin 3.5 53 540 5o
ﬁﬁﬁ%&ﬁ&é&@@ﬁﬁﬁﬂﬁ@ﬁﬂ&h@ﬂ?ﬁGhAEGﬁGAQQGTGﬁﬂG&AﬁAAﬁﬁAG £50

COAGCCUGAGLCLBAGLOOGABCT BBAGLCCBAGBLCEAGEBCCGAGLECE 550
GnnmmmqmmmmmﬂRCummmna

Harnenan [JHK hAR

AGCCXGAXCTGBAGCCXGAXCCUGACCCKGAGCCCGAGCCCBACTT CBAG

; - = =
Harssmas JTHK hARC 560 80 520 540 0o
AGLCOGAACTOEOAGLCCAGAACCOBACCUABAGLCCGAGLCCCBACTTCBAG B0
AGCLCCGAGCTGOAGCCCGABLCCEACCLCBAGLCCBAGCCCGACTTCEAG &
DnnmmmmwmmmmﬂRCummmxa

CGARELGEGACGAGREG

Harwenast JTHK hARC &l
GAAAGGOACGAGTCCGAABATTCCTEA (SEQ ID NO: 18)
GAGCGGGACGABAGCGAGGACAGETA (SEQ ID NO: 6)
O HposaHHei ARC yemorexa

XCTon (SEQ ID NO: 17)

i
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ATGGBCXXXGAGCT GGAGACXGCXATGGAGACCCTXATCA

Harmemaa JHK h§10041  '° 20 30 40
ATGGGUTCTGAGLCTGOAGACGGCGATGGAGACCCTCATCA 40
ATGOGCAGCGAGCTGGAGACCGCCATGGAGACCCTGATCA 40

OnrmvonupopaHHeni hS100A1

CGTGTTCCACGCCCACXXXGGCAAXGAGGGXGACAAGT A

k)

e ) X
Harmpras THKhS100A1 2 0 70 80
ACGTGTTCCACGLCORACTOCGOGUARAGAGGGGGACAAGTA 8D

ACGTGTTCCACGCCCACAGCGGCALGEAGRGLGACAAGTA &0
OnTvinUpoeaHuenT hS100A1

CAAGCTGAGCAAGAAGGAGCT GAAXGAGCTGCTGCAGACK
i 100 140 20
Harmeuaa JHK hS1004A1
CAAGCTOAGUAAGAAGGAGETGARAGAGCTGCTGCAGACTE 120

CAAGCTGAGCAAGAAGGAGCTGAAGGAGCTGCTGCAGACC 120
OnrmnorHpoeaHHenT hS1004

GAGCTXXXXGGCTTCOTGGAXGCCCAGAAGGAXGT GGAXG
Harsmmaa JHK hS100A1 130 140 150 10
GAGCTCTCTGGCTTCCTGGATGCCCAGAABBATGTGGATG 160

GAGCTGAGCGGCTTCCTGGACGCCCAGAABGACGBTBGACG 160
OnravonHpopaHaenT hS100A1

CXGTGGACAAGGTGATGAAGGAGCT XGACGAGAAXGGXGA
Harusras JHK hS10041 ' 190 190 200

CTOTOGOACAAGOGTGAT GAAGGAGCTAGACGAGAAT GOAGA 200

CCOTGOACAAGGTOATGAAGRAGCTGGACGAGAACGGCGA 200
OnrvonHpoeaHHen hS100A1

CGGXGAGGT GGACTT CCAGGAGTAXGTGGTGCTXGT GGCX

210 220 230 240
Haruenaa JHK hS100A1
CGGGGAGGTGBACTTCCAGBAGTATGTGGTGBCTTGTGGCT 240

CEGGCOAGETOGACTTCCAGGAGTACGTOGOT GCTAGATEGECC 240
OnrmnoiapoeadHeni hS100A1

GCXCTXACKXGTGGCCTOXAACAAXTTCTTCT GGGAGAACA

260 210 280
Harmeuaa JHK hS10041
GCTCTCACAGTGGCCTGTAACAATTTCTTCTGGGAGAACA 280

GUCCCTOACCOTGECCTGCAACAACTTCTTOCTOEGEAGAACA 280
OnrivonHpopaldHeni hS100A1

GXTGA (SEQ ID NO: 19)
Harmeuaa JHK hS100A1
A GTTGA (SEQ ID NQ: 5) 285

O THMITHD unam?ﬁiﬁ?iﬁll]l]ﬁl (SEQ ID NO-: 8) 285
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ATG@GCRGGG&GETGGAG&CCGCG&TGGAG%SEETGATBﬂ

L 13

20 30 40
OnTIvorHpoBaHHBE hS 1[I[IA1
ATGGGCAGCGAGOCTOGOAGACCEGOCATGGAGACCCTGAT CA

ATGGECAGCOAGCTGAGAGACLOCCATGEAGACCCTBATCA
OnTivnrupoeaHasni cS100A1

ACGTGTTCCACGCCOACAGCGGOAMAGGAGGEGOXACAAGTA

50 60 0 80
Onrmviorupoeadssni hS100A1
ACGTGTTCCACGOCCACAGLGGUAAGGAGGGLCGACAAGTA

ACGTGTTOCCACGUCCACAGLGGOAAGEAGGGLAACAAGTA
OnTHMIHpoBaHHELE cS100A1

T T e
CAAGCTGAGCAAGAAGOBAGCTGAAGGAGCTGCETGCAGACCE

N 90 100 110 120
OnrimvorupopadHeni hS100A1
CAAGODTORBAGDAAGAAGODAGCT GAABOAGCTOGCTBCAGALCCD
CAAGLTGAGCAAGAAGGAGCTGAAGOABCTOCTRGCAGACT
O THMI HD 0B aHHE I cSlI]I]Al

GAGCTGAGCGGCTTCCTGGACGCCCAGAAGGACGXXGACG

OnTHMIZHpOBAHHBE hd IDDAIM 140 150 160
GAGUCTGAGUCGGCTTOCTGOACGLCCAGAAGGALCGTGRALG

GAGCTGAGCOGCTTOCCTOGBACGUCCCAGAAGGALGCCGALCG
Onrimvonupoeadasni cS100A1

L
CCOCTOGGACAAGOGTGATGAAGGAGCOTGEGACGAGAACEGLGA

{ONTHMIT3HD 0BAHHE L hS l[llllgﬂklf',‘”tj 130 190 200
CCOGTGOGACAAGGTOATGAAGEAGCTGRACGAGARAACGGLGA

CCGTOGACARGETGATGAAGGAGCTGEACGAGAACGGECGA
Onrivonupopadseni cS100A1

A e e
CGGCBAGGTGGACTTCCABGAGTACGBTGBGTGCTGGETGGCC

.. A 240 230 4
OnTHMITIHD 0BaHHB I hSll]l]Af 0 20 230 240
CEGOCOAGOETEOACTTCCAGGAGTACGTGGTGCTGGTEGGCC
CGGECBAGGTGGACTTCCAGRBAGTACBTGGBTBCTGETGGECC
OnTivonHposaHHabLE cS100A1

GCCCTGACCGTGGLCTGCAACAACTTCTTCTGGGAGAACA

OnTHMIHpoBaHHBLET hS ll]l]ﬁ!klz‘@3
GUCCTGACCOGTGOCCTORAACARCTTCTTCTGGGAGAACA
GOCCTGACCOGTGUCCTGLAACAACTTCTTLTGGBAGAACA

Onrinoiupoeadasni cS100A1

GCTGA (SEQ ID NO: 20)

OnrmvorHpopaddeni hS1004A1
GOTGA (SEQ ID NO:8)

DnTmmrrpuBam%%%ﬁlﬂﬂAl (SEQ ID NO: 21)

260 270 380

40
40

&0
&0

120
120

160
180

200
200

240
240

280
280

285
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