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(AAV9), KOTOPEHIH CONEP>KAT OTHY HIIM HECKOTHKO AMHHOKHCIOTHBIX 3aMCH IO CPAaBHEHHIO ¢ OemkoM VP1 xancuaa AAV9 muxoro
THIIA, KOTOPHIC HOBHIMAT 3(M(MEKTHBHOCTE MPOIYKUHH (COOPKH) BEKTOPA HA OCHOBE PEKOMOHHAHTHOTO aACHOACCOMHHPOBAHHOTO
Bupyca 9 cepotuna (rAAV9), Kancuay U BEKTOPY HA OCHOBE BBIMEYKA3aHHOTO VP1, a Taroke K HX MPUMEHEHHIO.
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BbIAENIEHHBIN MOOVN®ULIMPOBAHHbIV BENTOK VP1 KANCUIA AAV9

OBJIACTh TEXHUKHU

Hacrosiimast 3asiBka OTHOCHUTCA K OOJAacTH TE€HHOH Tepamuu W MOJEKYJSPHOH
Ouonornu. bonee KOHKPETHO, HAcTosIee H300pETEeHHE OTHOCHTCS K BBIICIEHHOMY
monudunuposanHomy Oenky VP1 kamcupa aaeHOacCOMMHUPOBAHHOTO BUpyca 9 ceporuma
(AAV9), KOTOPBIH COAEPIKUT OJHY WU HECKOIBKO aMHUHOKHCIOTHBIX 3aMEH IO CPaBHEHHIO
¢ Oenkom VP1 kancuna AAV9 aukoro Tuma, KOTOpbIe MOBBIMAKT 3()PEKTHBHOCTH MPOAYKLIUN
(cOopkH) BeKTOpa Ha OCHOBE PEKOMOMHAHTHOIO aICHOACCOLIMMPOBAHHOIO BUpyca 9 cepoTuma
(rAAV9), xaricuay U BEKTOPY Ha OCHOBE BbIlIeyKa3aHHOTO VP1, a Takke K X MPUMEHEHHIO.

YPOBEHb U30bPETEHUA

AnenoaccounnpoBaHHblii BUpyc (AAV) mpencraenser coboit HeOombmoi (25 HM),
HECNIOCOOHBI K CaMOCTOSATENbHOW peruTHKaluy, 0e3000J04YeuHblii BUpPyC. Y 4YeloBeKa U
MIPUMATOB OMMCAHO MHOXECTBO pa3iMuHbIX cepoTUnoB AAV. 'eHOM afeH0acCOLMUPOBAHHOIO
BUpyca comepxkut (+ wimm -) omHouenoueunyro JIHK (ssDNA) mmuHoii okojio 4,7 Thicsd
Hykineotunos. Ha koHmax monekynbl renomuon JIHK pacnonararorcs WHBEPTHPOBAHHBIE
KOHIeBble MOBTOPHI (aHri. inverted terminal repeats, ITRs). 'eHoM comep:kuT B€ OTKPBITHIE
pamku cuntbiBanus (anri. ORF): Rep u Cap, cogepskamue B cebe HECKOIBKO albTePHATUBHBIX
PaMOK CUMTBHIBAHMS, KOAMPYIOIIUX pasindHble OenkoBble mpoaykThl. IIpoaykrsl Rep mmeror
BaXKHOE 3HaUeHHe JUIsl perukauni AAV, npu stom red Cap, TOMUMO JPYTUX aJIbTEPHATHBHBIX
pOAyKTOB, KomupyeT 3 kancugubix 0enka (VP1, VP2 u VP3). benku VP1, VP2 u VP3 Haxonsitcs
B cootHowenun 1:1:10, obpasys ukocasnpuyeckuii karcua (Xie Q. et al. The atomic structure of
adeno-associated virus (AAV-2), a vector for human gene therapy. Proc Natl Acad Sci USA, 2002,
99:10405-10410). Ilpu obpasoBanuu pexomOnMHaHTHOrOo BekTopa AAV (rAAV) kaccera
skcnpeccun, pankuposannast TR, ymakosbiBaercst B karcun AAV. I'eHbl, HeoOXoauMbIe st
permnkaim AAV, He BXOIAT B KacceTy. PekomOnHanTHBII AAV cunTaercs: caMbiM 0€30MacHbIM
U OIHUM U3 HauboJiee MHUPOKO UCIONb3yEeMbIX BUPYCHBIX BEKTOPOB IS IEPEHOCA T€HOB i1 ViVo.
BexTopsl MOryT HHQUIIMPOBATH KJIETKU MHOXKECTBA TUIIOB TKaHel, obecneunBas 3(eKTUBHYIO
U YCTOWYMBYIO 3KCTIpECCHIO TpaHcreHa. OHU TakKe SIBIIIOTCS HETATOTEHHBIMHI U UMEIOT HU3KUH
npodrie ummyHoreHHoctd (High KA et al., «xrAAV human trial experience» Methods Mol Biol.
2011; 807:429-57).

OnHo#l M3 HacyIIHBIX IeNiell uccienoBaHUil B oOnactu pa3padoTku 3¢ dexkTuBHON
reHOTEPaiu SBJSIETCS ONTHMH3ALMs BEKTOPOB Ul YJYYIIEHUS TE€X WMJIM MHBIX CBOWCTB

AaHHBIX BEKTOPOB.
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HsBecTHO, uTO pasnuuHble cepoTunbl AAV  XapakTepu3ylOTCs CpPOJICTBOM K
pPa3IMYHBIM pELEeNnTOpaM Ha IOBEPXHOCTH KJIETOK-XO031€B, K KOTOPBIM OHH OOJamaroT
Tponu3MoM. Tak OCHOBHBIM H3BECTHBIM peuentopoM st AAV?2 aBisieTcs renapaHcyiabdar-
NPOTEOTJIMKAH, KOPELENnTOpaMHU BBICTYNAIOT MHTEIPUHOBBINA rerepoauMep aVPSs, peuenrtop
¢daxtopa pocra ¢udpobIACTOB MEPBOro TUIMA U perenTop GakTopa pocTa remnaToiuToB, C-
Met. AAV12 cBs3bIBaeTCA C remnapaHcyyb(aT-mpoTeOrINKaHaMU U CHAJIOBON KHCIOTOM.
AAV4 u AAVS ceaspiBatoTcsi ¢ N- #  O-CBSI3aHHBIMH CHAJIOBBIMU  KHCJIOTaMU
cootrBeTcTBeHHO. AAVS 3axeiicTByer peuentop ¢akropa pocra Tpombountos. Ilpu 3Tom
YCTAHOBJICHA CBSI3b MEXAY AaMHUHOKHCJIOTHOH MOCIENOBATENbHOCTBIO O€MKOB Karcuaa AAV
¢ mpoueccoM ero cOOpKH, WHKANCUIUPOBAHUS M€HOMAa M CPOJICTBOM K Pa3JIMYHBIM THIIAM
peLenToOpOB, PENPEe3eHTUPOBAHHBIX HA MMOBEPXHOCTH KiIeToK-x03sieB (Govindasamy L. et. al.
Structural insights into adeno-associated virus serotype 5. J Virol. 2013 Oct;87(20):11187-
99).

B MEXIYyHapOIHON 3asBKE W02012145601 OIMMHCAHBI BUPHOHBI
aJleHoacCOUUpPOBaHHOrO BUpyca (AAV) ¢ BapraHTHBIM KallCUIHBIM OEJIKOM, T/I€ BUPUOHBI
AAV 1eMOHCTPUPYIOT OONBINYI0 HHPEKIIHOHHOCTh PETUHAJIBHBIX KJIETOK, KOTJa BBOISITCS
HHTPABUTPEATbHON UHBEKIUEH, MO CpaBHEHUIO ¢ AAV QUKOro tuma.

B wmexnynapomnoit 3asiBke WQO2013158879 ommcan BEKTOp Ha OCHOBE
aJeHoaccouupoBaHHOro Bupyca (AAV) nns OOCTaBKH CyOBEKTY TeTepPOJIOTHYHOU
MOCIIeIOBATEIbHOCTH HYKJIEMHOBOW KHUCJIOTHI, coOJepskameil kancunaselii Oemnok VPI,
KOTOpPBIH COAEPKUT OAHY MJIM HECKOJbKO 3aMeH JIM3MHA, IJe OJHA 3aMeHa JHM3HUHA
npeactasnsier K137R, rme ynomsiHyTas 3aMmeHa Jau3uHa sBisercss 3>(PQGEeKTUBHOW IS
UHTUOUPOBAHUA YOUKBUTUHHJIMPOBAHHS YINOMSHYTOTO KalCHIHOro Oelika, U TeM CaMbIM
yBEJIUYUBAETCS TPAHCAYKL U YIOMSHYTOro BekTopa AAV B KJleTKe-MULIEHU.

Ha nanHBIi MOMEHT cymiecTByeT NMOTPeOHOCTh B BBICOKO3((PEKTHBHON MPOMYKIMU
(cOopke) WHKanCHIMPOBAHHBIX BHPYCHBIX BEKTOPOB Ha OCHOBE PEKOMOMHAHTHOTO
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9), To ecth B 3(QPEKTUBHOM MOJYYESHUU
BHPYCHBIX BEKTOPOB Ha OCHOBE PEKOMOWHAHTHOTO aJ1€HOACCOLIMUPOBAHHOTO BHpyca 9 cepoTumna
(rAAV9), «koTopele comep)KaT TpaHCreH (MHKANCHAUPOBAHHYID  TE€TEPOJIOTHYHYIO
HYKJIEUHOBYIO KHUCIIOTY).

OITMCAHME U30BPETEHMA

ABTOpaMu n300peTeHust OBLIO HEOXKUIAHHO YCTAHOBJIEHO, YTO HAJIMYHME OJHON WIH
HECKOJIbKUX aMHHOKHCIJIOTHBIX 3aMeH B Oenke VP1 kancuma AAV9 nukoro tumna, KOTopble
BBIOPAHBI U3 T'PYIIIIHL:

F422W,
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F422W u Y446F,

1601M,

IPUBOAUT K BBICOK03(ppexTrBHOM npoaykunu (COOpKe) MHKAIICHANPOBAHHBIX BUPYCHBIX
BEKTOPOB Ha OCHOBE PEKOMOMHAHTHOTO aJ€HOACCOLMHUPOBAHHOTO BUpyca 9 ceporuna (rAAV9)
0 CPAaBHEHHMIO CO COOPKOW MHKAICHUANPOBAHHBIX BHUPYCHBIX BEKTOPOB Ha OCHOBE rAAVO
aukoro tuma (0e3 BBIIEYKAa3aHHBIX MyTalUl), TO €CTb NMPU COOPKE HMHKANCHUANPOBAHHBIX
BHUPYCHBIX BEKTOPOB Ha OcHOBe TAAVO, comepskamux BbIIEYKa3aHHblE MOAU(UKALUU B
kancuge AAV9, nony4aroT BUPYyCHbIE BEKTOpa Ha OCHOBE TAAV9, KOTOpBIE COepKaT TPaAaHCTEH
(MHKANICUAUPOBAHHYIO T€TEPOJOTUYHYIO HYKJIEHHOBYIO KHCIOTY), 3HAUHTENBHO Yalle 4eM
npu cOOpKe MHKAICHANPOBAHHBIX BHPYCHBIX BEKTOPOB Ha ocHOBe TAAV9 nukoro Tuma (0e3
BBIIIEYKA3aHHBIX MYTALIHMH).

Kpamxoe onucanue uzoopemenus

B omHOM u3 acmekToB Hacrosimee H300pETEHHE OTHOCHTCA K  BBIACICHHOMY
mMomudumposanHoMy Oenky VP1 kamncupa aneHOAacCOLMHPOBAHHOTO BHpyca 9 ceporuma
(AAV9) nnsa BbIcOKO3( G EKTUBHOW TpoxyKuun (COOpKHM) HHKANCUANUPOBAHHBIX BHPYCHBIX
BEKTOPOB Ha OCHOBE PEKOMOMHAHTHOTO aJIeHOACCOLMMPOBAHHOTO BUpyca 9 ceporumna (rAAV9),
KOTOPBIN CONEPIKUT aMIUHOKHCIIOTHYIO TIOCIenoBaTeNbHOCTh Oestka VP1 kamcuna AAV9 nukoro
THMa, Kogupyemyro reHom Cap, ¢ OIOH MM HECKOJIbKHUMH 3aMEHAMH, KOTOPbIE BBIOpaHbI U3
IPYIIBL:

F422W,

F422W u Y446F,

[1601M,

rIe aMUHOKHCJIOTHAs TocienoBarenbHOCTh Oenka VP1 kxancuma AAVO nukoro tuma
HMeeT aMHUHOKHUCJIOTHYIO TTOCIeN0BaTEIbHOCTD, NpencTasiaenHyo SEQ ID NO: 1.

B HEKOTOPbIX BapHaHTax OCYII€CTBJIEHUS n300peTeHust BbIJI€JIEHHbIN
monupunmposanubiii 6eok VP1 kancuna AAV9 BrmouaeT 3ameHy B mojioxkeHuu F422W.

B HEKOTOPbIX BapHaHTax OCYII€CTBJIEHUS n300peTeHust BbIJI€JIEHHbIN
MOnU(pUIUPOBAHHBIT OeJlox VP1 Kancuna AAV9 aMeeT AMHUHOKHCJIOTHY FO
nociie0BaTeNbHOCTD, NpencrasiaedHyo SEQ ID NO: 2.

B HEKOTOPbIX BapHaHTax OCYII€CTBJIEHUS n300peTeHust BbIJI€JIEHHbIN
monupummpoBanubiii 6eok VP1 kancuna AAV9 Brmodaet 3amenbl F422W u Y446F.

B HEKOTOPbIX BapHaHTax OCYII€CTBJIEHUS n300peTeHust BbIJI€JIEHHbIN
momudumpoBanHeli  Oemok  VP1 kancuga  AAV9  umeer  aMUHOKHUCJIOTHYIO

noclie0BaTeNbHOCTD, NpencrasiaedHyo SEQ ID NO: 3.
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B HEKOTOPbIX BapHaHTax OCYILECTBIICHHSI n300peTeHust BbIJICJICHHBIH
monupunuposanubiii 6enok VP1 kancuna AAV9 Bxmouaer 3ameny [601M.

B HEKOTOPbIX BapHaHTax OCYILECTBIICHHSI n300peTeHust BbIJICJICHHBIH
MomuduimpoBanHeli  Oemok VPl  kamcmpa  AAV9  umeeT  aMHHOKHCIOTHYIO
MOCJEA0BAaTENIbHOCTD, npeacTaBieHHy0 SEQ ID NO: 4.

B onmHOM M3 acmeKkToOB HacTosIIIee N300PETEHNE OTHOCUTCS K BBIICJICHHON HYKJICHHOBOU
KHCJIOTE, KOTOpas KOAHMPYeT JII0OOW W3 BhIMIEYKAa3aHHBIX MOAU(HUUMpOBaHHBIX OenkoB VP1
Karcujaa aJeHOAaCCOLMMPOBaHHOTO BUpyca 9 ceporuna (AAV9), HCMONB3YHOIMUXCS IS
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aJIEHOACCOMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9).

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYeT MoauduimpoBanHbiil 6enok VP1 kancuaa aaeHoacCOUUUPOBAaHHOTO BUpyca 9
ceporuna (AAV9) ¢ amMuUHOKUCIOTHOW 3ameHod F422W u mpencraBiieHa HYKJIEHHOBOH
nocnenosateabHOCThIO ¢ SEQ ID NO: 6 unu mr00o0#t apyroil mociaenoBaTeNbHOCTHIO,
KOJMPYIOLIeH COOTBETCTBYOLIYI0 AMUHOKHUCIOTHYIO MTOCIE0BAaTEIbHOCTD.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYeT MoauduimpoBanHbiil 6enok VP1 kancuaa aaeHoacCOUUUPOBAaHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHokucnoTHeiMu 3amMeHamu F422W u Y446F u mnpencrasieHa
HYKJIenHOBOW mocaenoBarenbHocThio ¢ SEQ ID NO: 7 wunmu nrobolt  agpyroi
MOCJIe10BaTENbHOCTBIO, KOJAUpYIOIei COOTBETCTBYIOIIYIO AMHUHOKHCJIOTHYIO
MOCJIeI0BATENbHOCTD.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYeT MoauduimpoBanHbiil 6enok VP1 kancuaa aaeHoacCOUUUPOBAaHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHOkucCIOTHOW 3ameHoi I601M wm mpeacTaBieHa HYKJIEHHOBOM
nocnenosateapbHOCThI0O ¢ SEQ ID NO: 8 wunu nr00o#t apyroil mociaenoBaTeIbHOCTHIO,
KOJMPYIOLIeH COOTBETCTBYOLIYI0 AMUHOKHUCIOTHYIO MTOCIE0BAaTEIbHOCTD.

B ogHOM U3 acnekToB HacTosIee H300PETEHNE OTHOCUTCS K BBIAEJIEHHOMY KarlCuay AJis
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9), KOTOPBIH BKIIOYAET
JF00O0 13 BBINIEYKA3aHHBIX MOIU(PUIIUPOBAHHBIX OeikoB VP 1 karcuna ageHoacCOLUMPOBAHHOTO
Bupyca 9 ceporuna (AAV9).

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
JF00O0 13 BBINIEYKA3aHHBIX MOIU(PUIIUPOBAHHBIX OeikoB VP 1 karcuna ageHoacCOLUMPOBAHHOTO
Bupyca 9 ceporumna (AAV9), 6enok VP2 xancuga AAV9 unu ero MoguUUMpOBaHHBIN BapHaHT

u Oenok VP3 kancuna AAVO unn ero MoauduuupoBaHHBINA BapHUAHT.
4
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B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
6enok VP2 kancuna AAV9 aukoro Tuma.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
O6emok VP2 kamcuma AAV9  gukoro THma, KOTOPbIH HUMEET aMHHOKHCIOTHYIO
noclie0BaTeNbHOCTD, NpencrasiaedHyo SEQ ID NO: 9.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmupoBaHHbiii Oenok VP2 kamncuna aneHoacconumupoBaHHOro Bupyca 9 ceporuna (AAV9).

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunuposanubiii 6eok VP2 kancuna AAV9, koTopsiii conepskut 3ameny F285W.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeiii Oenok VP2 kancuma AAV9, xotopblil conepkut 3ameny F285W, u umeer
AMUHOKHCJIOTHYIO TOCJIEA0BATENbHOCTD, NpeacTasieHnyo SEQ ID NO: 10.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHbli 6enok VP2 karncuna AAV9, kotopslii conepkut 3amensl F285W u Y309F.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
mMomudumposanHbiii 6enok VP2 karcuna AAV9, kotopslit conepxut 3amensl F285W u Y309F,
U UMEET aMUHOKHUCJIOTHYIO MOCENOBaTEIbHOCTD, ipencTasiennyo SEQ ID NO: 11.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmuposanubiii 6eok VP2 kancuna AAV9, xoTopsiii conepskut 3ameny [464M.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeiii 6enok VP2 xancuma AAVY, koTopeiii conep:kuT 3ameHy 1464M, u umeer
AMHUHOKHCJIOTHYIO TOCJIEA0BATENbHOCTD, NpeacTasieHnyo SEQ ID NO: 12.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
6enok VP3 kancuna AAV9 aukoro Tuma.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
bemok VP3 kancmma AAV9 gukoro Tuma, KOTOPBII HMEET aMHHOKHCIOTHYIO
nociie0BaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 17.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmpoBaHHbiii Oenok VP3 karncuna aneHoacconumupoBaHHOro Bupyca 9 ceporuna (AAV9).

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmposanubiii 6eok VP3 kancuna AAV9, xoTopsiii conepskut 3ameny F220W.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHbiii Oenok VP3 kancuma AAV9, xotopblil conepkut 3ameny F220W, u numeer

AMUHOKHCJIOTHYIO TOCJIEA0BaTENbHOCTD, NpeacTasieHnyo SEQ ID NO: 18.
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B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeli 6enok VP3 karncuna AAV9, koTopslii conep:kut 3ameHsl F220W u Y244F.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
mMomudumposanHeii 6enok VP3 karcuna AAV9, kotopelit conepkut 3amensl F220W u Y244F,
U UMEeT aMHUHOKHCJIOTHYIO MOCIEeN0BaTENbHOCTD, TipencTasiennyo SEQ ID NO: 19.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
mMomudumposanHblii 6enok VP3 kancuga AAVY, xotopslii conepkut 3ameHy 1399M.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeiii 6enok VP3 kancuma AAVY, kotopeiii conepkut 3ameHy 1399M, u umeer
AMHUHOKHCJIOTHYIO TOCJIEA0BATENbHOCTD, NpeacTasieHnyo SEQ ID NO: 20.

B ogHOM U3 acnekToB HacTosIIee H300pEeTeHNEe OTHOCUTCS K BBIACJICHHON HYKJIEHHOBON
KHCJIOTe, KOTOpas KOmupyeT J000H W3 BBILIEYKA3aHHBIX KAICHAOB, MCIOJB3YIOIIUXCS IS
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aJIEHOACCOMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9).

B omHOM M3 acmekToB Hacrosiiiee H300pETeHHE OTHOCHTCS K BEKTOPY Ha OCHOBE
PEKOMOMHAHTHOTO aJIeHOACCOLMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9) mns mocTaBku
CyOBEKTy TeTepOJIOTHYHOM TOCJIENOBATENBbHOCTH HYKJICHMHOBOW KHCIOTBI, KOTOPBIH
BKJIIOYAET:

1) mroboff w3 BBIIEyKa3aHHBIX MoaUUUUpoOBaHHBIX OenkoB VPl  kancuma
aJICHOACCOLIMUPOBAHHOTO BHpyca 9 ceporuna (AAV9) umu nr000k U3 BhIIIEYKA3aHHBIX KaTICHJIOB,
u

2) TeTepOJOTUYHYIO IOCIEA0BATEIbHOCTh HYKJIEHMHOBON KHCIOTBI, COIEPIKALIYIO
pPeryJATOpHbIE MOCIENOBATEIbHOCTH, KOTOpble OOECHEYMBAIOT 3KCIPECCHIO MPOAYKTA,
KOJIMPY€E€MOTO FeTepOJIOTHYHON MOCIeN0BaTEeIbHOCTIO HYKIEHHOBOM KUCJIOTHI, B LIEJIEBBIX
KJIETKaX.

B HEKOTOpBIX BapuaHTax OCYINECTBJIEHHs H300peTeHHs BEKTOp Ha OCHOBe rAAV9
BKJIIOUAET FeTEePOJIOTUYHYIO MOCIE0BaTENbHOCTh HYKJIEMHOBONW KHCIOTBI, COAEpPKAIIYIO
PeryJATOpHBbIE MOCIEA0BATEIbHOCTH, KOTOPbIE 00ECIEYNBAIOT HKCIPECCUIO MPOAYKTA, TAe
NPOAYKT OKCIPECCUM TeTEpPOJIOTUYHON TOCIEA0BATENbHOCTH HYKJIEUHOBON KHUCIOTHI
NPEACTABIAET COOOH TEPaneBTUUECKHUH MOJUIENTH/ HJIH PEITOPTEPHBIA MOJUTISTITHI.

B omHOM H3 acmekToB HacTosinee H300peTeHHe OTHOCUTCS K (papmareBTHUECKOH
KOMITO3UIIUU JJIsI TOCTABKH T€HHOTO MPOAYKTA HYXAAOLIEMYCSl B 3TOM CyOBEKTY, KOTOpast
COAEPIKUT:

a) 000 M3 BBILIEYKAa3aHHBIX BEKTOPOB Ha OCHOBE TAAVY; n

b) bapmaneBTHUECKH TPUEMIIEMbIH 3KCITUTTUEHT.
6
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B onHOM U3 acniekToB HacTosIee H300PETEeHNE OTHOCHTCS K CITOCOOY JOCTaABKU T'€HHOTO
NPOAYKTA HYXKAAKIEMyCs B 3TOM CYOBEKTY, KOTOPBIH BKJIIOUAET BBEIAEHUE CyOBEKTY
mo00ro W3  BBINIEYKA3aHHBIX BEKTOPOB Ha OCHOBe TAAV9O wnm  BbIIeyKa3aHHOM
(dapManeBTHUECKOH KOMITO3HIINH.

B oxHOM M3 acmekToB HacTosllee U300PETEeHNE OTHOCHTCS K IPUMEHEHHIO JII0OOro U3
BBIIIEYKA3aHHBIX BEKTOPOB Ha OCHOBe TAAV9 wunu Bhileyka3aHHONW (apMameBTHYECKOM
KOMITO3ULIUU JJIs JIedeHUs1 3a00JIeBaHUs y HY KAAOLIETOCs B ’TOM CyOBeKTa.

B HekoTOphIX BapuaHTaxX OCYLIECTBIEHHS NPHUMEHEHUs 3a0oJieBaHHWE BBIOHMPAIOT U3
rpynmsl: 3a00eBaHUs KPOBH; 3a00JIeBaHUS LIEHTPAJIbHON HEPBHOU CHCTEMBbI, 3a00IeBaHMs
MeTaboaM3Ma;, 3a00JIEeBaHKST MBIIIL], HACIEACTBEHHbBIE 3a00JIEBAHMUSI.

B ogHOM U3 acmeKkToB HACTOsIIEe U300PETEHNE OTHOCHUTCS K CIIOCO0Y MOTyYeHUs TFOOO0Tro
U3 BBIIIEYKA3aHHBIX BEKTOPOB Ha OCHOBE TAAVO, KOTOpPBIN BKIIIOUAET TPAHCHEKIUIO KIIETOK-
NPOAYLIEHTOB, COOTBETCTBEHHO, JIFOOOH M3 BBIMIEYKA3aHHBIX HYKJIEHMHOBBIX KHCIOT, KOTOPBIE
CoIlepKaT TOCJEeNOBATEIBHOCTh, KOMUPYIOMYK MoauduimpoBanHeii Oenok VP1  kamcuna
aZleHoacCcOLMUpPOBaHHOrO BHpyca 9 ceporuna (AAV9), uiam BhIIEYKAa3aHHOW HYKJIEHHOBOU
KHUCJIOTOM, KOAUPYIOLIEH KarCum.

KpaTkoe onucanue uyeprexei

Qdurypa 1 mnpexacraBisger coOOH KOJbLEBYIO cxeMy Imiasmunael  pAAV-linker,
NpeaHa3HAuYeHHON MU KIOHHPOBaHUsI OMOJNMOTEK CIy4YaiHbIX BAapUAHTOB reHa kamcuma AAV
JIEBATOrO CEPOTHUIIA.

GFP- nocienoBaTeIbHOCTh, KOIUPYIOLIAs 3€IeHbIH (IyOpeceHTHBIN OeoK,

Poly A — curnan nosmaneHIUINPOBAHMS,

ITR - uHBEpTHPOBAHHBIN KOHILIEBON MOBTOP aA€HOACCOLIMUPOBAHHOIO BUPYCA,

T2A — mocnenoBaTeNbHOCTb, KoAupylomas 2A pacIlerJIsFoIIuiics MenTus, KOTOpPbIH
MO3BOJISIET OCYIIECTBIISATh KOSKCIIPECCHIO LIEJIEBOIO H PENOPTEPHOTo OEJIKOB,

HBG intron - uHTpOH OeTa-rno0nHa YeI0BeKa,

CMVpromoter - mpOMOTOp LUTOMETAJIOBUPYCA YEJIOBEKA,

AmpR- mocnenoBaTenbHOCTh T'eHa OeTa-JakTamasbl, OOECIIeYHBANOIIAS YCTOHIHUBOCTD
E.coli x ammuumnnuny,

pUC origin — BBICOKOKOIMIHBIA OPUIKIH PETUTMKALIMHA OAKTEePHI.

durypa 2 npencrasisier co00i KOJIbLIEBYIO cxeMy uasMuasl pAAV-GFP.

EGFP-  mocnenoBaTtenpHOCTh,  KOXMUpPYIOIIass  MOAU(DHUIMPOBAHHBIA  3€JIEHBIN
(IyOpecLeHTHBIH OeOoK,

Poly A — curnan nosmaneHIUINPOBAHMS,

ITR - uHBEpTHPOBAHHBIN KOHILIEBON MOBTOP aA€HOACCOLIMUPOBAHHOIO BUPYCA,
7
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HBG intron - uHTpOH OeTa-rno0nHa YeI0BeKa,

CMYV promoter - mpoMOTOp HUTOMETAJOBUPYCa YEIOBEKa,

AmpR- mocnenoBaTenbHOCTh T'eHa OeTa-JakTamasbl, OOECIIeYHBANOIIAS YCTOHIHUBOCTD
E.coli x ammuumnnuny,

pUC origin — BBICOKOKOIMIHBIA OPUIKIH PETUTMKALIMHA OAKTEePHI.

Qurypa 3 mpencraBiasier coOoif  KoNbleByr0 cxemy mmiasmuael  pAAV-Rep,
npeaHa3HauYeHHOH Al HapaOOTKH PEKOMOWHAHTHBIX BUPYCHBIX NPENapaToB QUKOro tuma AAV
AEBSITOrO CEpOTHUINA U3 OMONMMOTEKH CITy4aliHbIX BAPHAHTOB.

AmpR- mocnenoBaTenbHOCTh T'eHa OeTa-JakTamasbl, OOECIIeYHBANOIIAS YCTOHIHUBOCTD
E.coli x ammuunnuny,

pUC origin — BBICOKOKOUHHBINA OPUIIKHH PEIUIMKALUN OaKTEepHH,

AAYV Rep genes — nociaenoBaTelbHOCTD, Koaupyomas Oenku Rep, HeoOxomumble aist
JKU3HEHHOTO LIUKJIA BHPYCA.

durypa 4 npencrasisier coO0H KOIbLEBYIO cxeMy IuasMuabl pHelper, npenHasHaueHHON
IUT HApaOOTKH peKOMOWHAHTHBIX BUPYCHBIX MPENapaToB AUKOro Tuna AAV 1eBsToro cepoTurna
u3 OMONMNOTEKH CITydalHbIX BAPHAHTOB.

AmpR — ren 6era-nakramaspl, 00€CIEUUBAIOLINHA YCTOMYHUBOCTD K AMITHLUJLIHHY,

Ori- OpUIKHH peIUINKauy B OaKTepHUsX,

Adeno E2A — mocnenoBarenbHOCT IéHa XEJNNEePHOro aneHOBHUPYCA, YYAaCTBYIOINAS B
perukauuu supycHoit JIHK,

Adeno E4 - mocnenoBaTenbHOCTh T€HA XENMEPHOrO aACHOBHPYCA, YYACTBYIOINAS B
perukauuu supycHoit JIHK,

Adeno VARNA - nocienoBaTelbHOCTh F'eHA XENMEPHOro aIeHOBUPYCa, OTBEYAOINAs 32
CTHMYJISILIMIO TPAHCIISLUK KaK PAHHHX, TaK U IMO3HUX BHPYCHBIX T€HOB.

durypa 5 npexncrasiseT co0oi rpaduk, KOTOPBIN MOKa3bIBAET H3PPEKTUBHOCTh HAPAOOTKH
BEKTOPOB HA OCHOBE MOAU(HUIIMPOBAHHOTO aJ€HOACCOLMHMPOBAHHOIO BHpyca 9 ceporuma
(rAAV9), Bxmouaromero MmoaudunupoBanasiii 0enok VP1 kancuna AAVO.

AAV9-01Mut-GFP  o0o3HadaeT  BEKTOp Ha  OCHOBE  MOAHM(UIIMPOBAHHOTO
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 cepormmna (rAAV9), BKIIIOUYAIOMEro MOAU(HITUPOBAHHBIH
6enok VP1 kancuga AAV9 ¢ myTtauueit F422W.

AAV9-02Mut-GFP  o0o3HadaeTr  BEKTOp Ha  OCHOBE  MOAH(DUIIMPOBAHHOTO
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 cepormmna (rAAV9), BKIIIOUYAIOMEro MOAU(HITUPOBAHHBIH

6enok VP1 kancuga AAV9 ¢ myTtauueit 1601 M.
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AAV9-03Mut-GFP  ofo3Hawaer  BeKTOp Ha  OCHOBE  MOAM(PHLHUPOBAHHOTO
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 cepormmna (rAAV9), BKIIIOUYAIOMEro MOAU(HITUPOBAHHBIH
6enok VP1 kancuga AAV9 ¢ mytauusimu Y446F u F422W.

AAV9-NullMut-GFP o6o3HauaeT BEKTOp Ha OCHOBE aJI€HOACCOLMUPOBAHHOTO BUpyca 9
ceporuna (rAAV9), sxmrovarommii 0enok VP1 xancuma AAV9 nukoro tuma.

Vg/ml xx ob03Ha4aeT KOMNYECTBO BUPYCHBIX F€HOMOB Ha MHJUIUJIMTP KYJIBTYpPaJTbHON
KUIKOCTH.

durypa 6 npencrasisier codoil rpaduk, KOTOPBIH MOKa3bIBAET OLEHKY 3(PPEKTHBHOCTH
TPAHCAYKLIMHU KJIETOK IpenapaTaMy Ha ocHOBe TAAVO, KOTOpbIe comep kaT OHY WIJIN HECKOJIBKO
ToueuHbIX MyTarmi B 6enke VP1 xancuna AAV9 aukoro tuma.

AAV9-01Mut-GFP  o0o3Hawaer  BEKTOp Ha  OCHOBE  MOAH(PHLHUPOBAHHOTO
aIeH0acCOLMUPOBAaHHOTO BHpyca 9 ceporuna (rAAV9), Bxmouaromero Moau(uIupoBaHHbBIN
6enok VP1 kancuga AAV9 ¢ myTtauueit F422W.

AAV9-02Mut-GFP  ofo3Hawaer  BeKTOp Ha  OCHOBE  MOAM(PHLHUPOBAHHOTO
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 cepormmna (rAAV9), BKIIIOUYAIOMEro MOAU(HITUPOBAHHBIH
6enok VP1 kancuga AAV9 ¢ myTtauueit 1601 M.

AAV9-03Mut-GFP  ofo3Hawaer  BeKTOp Ha  OCHOBE  MOAM(PHLHUPOBAHHOTO
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 cepormmna (rAAV9), BKIIIOUYAIOMEro MOAU(HITUPOBAHHBIH
6enok VP1 kancuga AAV9 ¢ mytauusimu Y446F u F422W.

AAV9-NullMut-GFP o6o3HauaeT BEKTOp Ha OCHOBE aJI€HOACCOLMUPOBAHHOTO BUpyca 9
ceporuna (rAAV9), sxmrovarommii 0enok VP1 xancuma AAV9 nukoro tuma.

durypa 7 npencrasisier coO0i CXeMy MOJIOKEHHsI CTPYKTYPHBIX OenkoB karcuaa AAV9
B MOCJIEIOBATEbHOCTH KoAupyome kancug AAVO.

1-737 ak - VP1,

138-737 ak — VP2,

203-737 ak — VP3.

Onpeodenenus u obwyue memoost

Ecnu nHOe He onpezneneHo B HACTOSIINEM TOKYMEHTe, HayUHble U TEXHUYECKHE TEPMUHBI,
UCTIONIB3YEMBIE B CBSI3H C HACTOSIIIUM H300peTeHnemM, OyIyT HMeTh 3HaYeHUs, KOTOPbIEe OOBIMHO
MIOHSATHBI CIIELMAJIMCTAM B JaHHOH 00JacTH.

Kpome Toro, ecn mo KOHTEKCTY He TpeOyercss MHOe, TEPMUHBI B €AMHCTBEHHOM YHCIIE
BKJIFOYAIOT B CE€0s1 TEPMUHBI BO MHOKECTBEHHOM YHUCIIE, H TEPMUHBI BO MHOKECTBEHHOM YHCIIE
BKJIFOYAlOT B ce0s TEepMHUHBI B €OUHCTBEHHOM umcie. Kak mnpaBwiio, HCHOJIb3yemMast

Knaccmbnxaum U METOABI KYJIbTUBUPOBAHUS KIICTOK, MOJ'IGKy.]'I;IpHOfI 6I/IOJ'IOFI/II/I, HUMMYHOJIOTUH,
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MUKpPOOHMOJNIOTHH, TEHETHKH, AaHaJUTHYeCKOH XHMMHH, XHMHH OPTaHHYeCKOrO CHHTE3a,
MEIUIUHCKOW M (papManeBTUYEeCKOH XMMHH, a TaKKe THOpPHIM3aluMud M XUMUH Oenka U
HYKJIEMHOBBIX KHCJIOT, OIIMCAHHBIE B HACTOSIIIEM JOKYMEHTE, XOPOILIO U3BECTHBI CHELUAINCTAM
U LIMPOKO MPHUMEHSIOTCS B NaHHOH oOjacTu. PepMeHTaTHBHbIE PEAKLUU U CIOCOObI OYHCTKU
OCYIIECTBIIIIOT B COOTBETCTBHM C HWHCTPYKUMSIMH MPOM3BOIUTENS, KaK 35TO OOBIYHO
OCYILECTBIIIETCS B JAHHOH 00JIaCTH, MM KaK OMHCAHO B HACTOSIIEM JIOKY MEHTE.

«BplgeneHHplil» O3HAYaeT M3MEHEHHBIH WIH yAAJEHHBIH W3 MPUPOAHOTO COCTOSTHUS.
Hanpumep, HykjIenHOBas KHCJIOTAa WIM MENTHA, B INPUPOAE NPUCYTCTBYHOIIHUE B >KUBBIX
OpraHu3Max, He SIBJIIOTCS «BBIAEJICHHBIMW», HO T€ € HYKIEHMHOBas KHUCJIOTAa WIM MENTHT,
YaCTUYHO WJIH MOJHOCTBIO OTAEJEHHbIE OT MaTE€PHAOB, COMYTCTBYIOLIUX UM B UX MPUPOTHOM
COCTOSIHUH, SIBIISIIOTCS] «BbIIEJEHHBIMIW». BhIneneHHast HyKJIeHHOBask KUCIOTa WA OEJIOK MOTYT
CYLIECTBOBATh, MO CYLIECTBY, B OUHINEHHOH (hOpMe MIIM MOTYT CYIIECTBOBATH B HEIIPHPOJHOM
OKpY>KEHUH, TAKOM KaK, HallpuMep, FTeHETHIeCKH MOAN(PUIIUPOBAHHON KJIETKE.

OnpeneneHust «BCTpPeYAIOLIUICA B MPUPOAE», «HATUBHBIN» WIH «OUKOTO THUIA»
UCTIONB3YIOT ISl OMHCAaHUs OOBEKTa, KOTOPBIA MOMKHO OOHAapy>XKUTh B TIPUPOAE Kak
OTJMYAIOIIMNACA OT TOJIy4aeMOro HCKyCCTBEHHO. Hampumep, Oenok WM HyKJIEOTHAHAS
MOCJIEIOBATEIbHOCTD, MPHUCYTCTBYIOIINE B OpraHu3Me (BKIIOYAs BHUPYC), KOTOpPbIE MOKHO
U30JIUPOBaTh M3 HCTOYHMKA B NPUPOAE, W KOTOpPbIE HE MOIU(UIIMPOBAHBI yMBIILICHHO
CHELUAIMCTOM B JIAOOPATOPUH, SBIISTFOTCSI BCTPEUYAIOIIUMHUCS B IPHPOIE.

TepMHuH «reHOM» OTHOCHUTCS K TOJIHOMY T'€HETHYECKOMY MaTepually OpraHusma.

B HacTosimmem onucaHuy U B ocienyromeit popmyie n3o0peTeHusi, ecim KOHTEKCTOM He
MPEAyCMOTPEHO HMHOE, CIOBA «BKJIOYATB) M «COAEPXKaTb» WIM HUX BapHallMM, TAKUE Kak
CUMEIOIINI», «BKIOYAETY», «BKIHYAKOIUN», «COACPKUT» WIH «COAEpKALIUN», CIeAyeT
MIOHMMATh KaK BKJIIOYEHHE YKA3aHHOTO LEJIOr0 WM IPYMIBI LENbIX, HO He UCKITFOUEHHEe JIF000ro
JAPYTroro Lenoro Uiy rpynnsl HebIX.

benox (Ilenmuo)

B HacTosilieM OMMCaHUM TEPMHHBI KIIETITHIY», KIOJIHIENTHI» U «OENOK» HCHOIb3YIOT
B3aUMO3aMEHEMO, 1 OHH OTHOCATCS K COEAMHEHUIO, COCTOSIIIIEMY U3 AMUHOKHUCIJIOTHBIX OCTaTKOB,
KOBAJICHTHO CBSI3aHHBIX NENTUAHBIMU CBA3sIMH. benoxk wnm nentua AOJDKEH COAepKaTh IO
MEHBIIEH Mepe ABE AMMHOKHCIOTBL, M HE CYLIECTBYeT OrPaHUYEHUH IO MaKCHUMaJIbHOMY
KOJINYECTBY AMHMHOKHCIIOT, KOTOPBIE MOXKET COHEepKaTh IIOCIEN0BATEbHOCTD Oenka WiIn
nentuga. IlomumenTunsl BKIOYaOT M000H menTun uim OeNok, copepikaliuii aBe win Oosee
AMHUHOKHCIJIOT, COEJUHEHHBIX IpPYyr C APYTOM NENTUAHBIMU CBs3siMu. Kak npuMeHsroT B
HACTOSIIEM OIMMCAHWM, TEPMHH OTHOCHTCSI M K KOPOTKHM ILETsIM, TaKKe OOIIENPUHSITO

0003HauaeMbIM B 3TOHM O0NACTH, HANpPUMEpP, KaK MENTHABI, OJUTOMENTHAbI U OJIUTOMEPHI, H K
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OoJiee AMMHHBIM LETSIM, KaK MPaBUIO, 0O03HAYaeMbIM B 3TOH OOJNACTH Kak O€NKH, MHOXKECTBO
TUINOB KOTOpBIX cyuiecTByeT. «llomunmenTunabpy BKIOYAKOT, MOMHMMO IpPOYEro, HampuMmep,
OWoNOrnYeckn axkTHBHbIE (parMeHTh, TO CYLIECTBY, TOMOJIOTUYHBIE IOJHIIENTHIBL,
OJIUTONENTH/BI, TOMOIUMEPHI, TETEPOAUMEPDI, BAPHAHTHI MOJUNENTUAOB, MOTU(PHUIINPOBAHHBIC
MOJIUIIETITH/IbI, TIPOM3BOIHBIE, AHAJIOTH, CIUTHBIE Oenku. [lomunenTuapl BKIFOYAIOT MPUPOIHBIE
NEeNTHUIBL, PEKOMOMHAHTHBIE TIENTUbI, CHHTETUIECKHE TIENTHUABI JTH UX KOMOMHALIUIO.

Monexyner HyKkeunogvIx Kuciom

TepMuHBI «HYKJIEUHOBas KUCJIOTa», «HYKJIEHWHOBas IIOCIENOBATENbHOCTDY WU
«HYKJICUHOBOKHUCJIOTHAsl ~ IOCJI€AOBATEIbHOCTLY,  IOJUHYKJIEOTU», «OJUTOHYKJIEOTHUI,
«TIOJIMHY KJIEOTHIHASl MTOCJIEA0BATEIbHOCTEY U «HYKJIEOTHHAs MOCIeA0BaTENbHOCTDY, KOTOphIE
UCTIONB3YIOTCSl PAaBHO3HAYHO B JTAHHOM OIMMCAHWU, OOO3HAYAIOT YETKYHO IOCIIEIOBATEIbHOCTD
HYKJICOTHUOB, MOAN(HULINPOBAHHBIX WM HE MOAW(UIMPOBAHHBIX, OMPEACISIOIYI0 (pparMeHT
WIM Y4YacTOK HYKJEHMHOBON KHCIOTBI, COJEPKAllyl0 HJIM HE COAEp:KALlYI0 HEeNpUpOAHbIE
HYKJIEOTUABl U sBJsHoIMytocs mubo asyxuenodeuHod JIHK wmu PHK, nmubo ogHOouenodyeuHoi
JHK nmu PHK, mu6o nponykramu TpaHcKpunuuH ykasanHbeix JJHK.

Kax mpuMeHsOT B HAcTOsAIIEM ONHCAHWUM, IMOJMHYKJIEOTHAbl BKIIOYAKOT, B KauyecTBe
HEOTpaHUYHBAIOLIMX IPUMEPOB, BCE MOCJIEA0BATEIbHOCTH HYKJIEMHOBON KUCIIOTHL, MOJIyYaeMble
Tr0OBIMH cIOCO0aMH, TOCTYIHBIMH B 3TOH 0ONACTH, BKJFOYAs, B KAYECTBE HEOTPAHUIHBAIOIINX
PUMEPOB, PEKOMOMHAHTHBIE CIIOCOOBI, T.€. KJIOHHPOBAHHE TIOCIIENOBATEbHOCTEN HY KIIEHHOBON
KHUCJIOTBl U3 PEKOMOWHAHTHOM OMONMMOTEKM WM T€HOMAa KIJIETKH, HCIOJb30BaHHE OOBIMHOMN
TexHoNoruu KinoHuposanus u [P u T.1., u ciocobaMu cuHTE3a.

3mecy TaKkKe Cclenyer YIOMSHYThb, YTO JaHHOE HW300peTeHHe He OTHOCUTCS K
HYKJIEOTUAHBIM MOCIEN0BATENBHOCTSIM B UX IPUPOAHON XPOMOCOMHOM Cpefie, T.€. B IPUPOAHOM
cocrosinuu. [locnenoBaTeIbHOCTH JAHHOTO M300peTeHusl ObUTH BBIAEIEHbI W/ WJIH OYUINEHBI, T.€.
OBUIN B3ATHI MPSMO WJIM KOCBEHHO, HAIIPUMED, Iy TEM KONMPOBAHUS, TIPH 3TOM HX cpena Oblia 1mo
MeHbIIeH Mepe dYacTUyHO wmoaupuuupoBaHa. Takum o0pa3oM, Takke 37eCh CIeoyeT
NoJipa3yMeBaTh H30JIMPOBAHHbIE HYKJIEHHOBBbIE KHUCIOTBI, MOJy4Y€HHbIE MyTeM IE€HETHUYECKOMN
pPeKOMOMHALIMY, HAaNpUMEp, C TOMOINBI TNPHUHUMAKOLINX KJIETOK (KJIETOK-XO035€B), WU
MOJIyY€HHBbIE [TyTeM XUMHUECKOIO CUHTE3a.

TepMuH HyKJI€OTHAHAsl MOCJENOBATENLHOCTb OXBATBbIBAET €r0 KOMIUIEMEHT, €ClIH He
ykazaHo wHoe. TakuMm 00pa3oM, HYKIEHHOBYIO KHCIOTY, HMEIOMYIO OINpPeneIeHHYO
MOCJIEI0BATENBHOCTD CJIeyeT MOHUMATh KaK OXBaTbIBAIOIINE €€ KOMIIJIEMEHTAPHYIO LIeTb C ee
KOMIUIEMEHTapHON MOCIEN0BATENBHOCTBIO.

Aoenoaccoyuuposannuiii éupyc (AAV)

11
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Bupychr cemeiicta Parvoviridae npencrasisitor coboit HeOombinne JIHK-comepskamue
BUpYyCHI kHUBOTHBIX. CemeiicTBo Parvoviridae mMoxkeT ObITh pa3neseHo Ha ABa MOACEMEHCTBa!
Parvovirinae, mpencTaBuTeaN KOTOPOro HHQULIUPYIOT MO3BOHOUHBIX JKUBOTHBIX, U Densovirinae,
NPEACTABUTENN KOTOPOro HHGUIMPYIOT HacekoMbIx. K 2006 rony Obutn onucans! 11 cepoTumnos
aneHnoaccouunposanHoro Bupyca (Mori, S. ET AL, 2004, «Two novel adeno-associated viruses
from cynomolgus monkey: pseudotyping characterization of capsid proteiny», Virology, T. 330 (2):
375-83). Bce u3BecTHBIE CEPOTHIBI MOTYT HMH(MULHUPOBATh KJIETKHM MHOTHX BHIOB TKaHEH.
TkaHeBast CreU(PUIHOCTD OMPENeNsIeTCs CEPOTUIIOM OEJIKOB KarCHia, MO3TOMY BEKTOPHI Ha
OCHOBE aJ€HOACCOLMMPOBAHOTO BHPYCa KOHCTPYUPYIOT, 3aAaBas HEOOXOIHUMBIH CEPOTHIL
JononHutensHass MHGOPMALMS MO MAapBOBHpPYCaM W APYTUM mpencrasutessiM Parvoviridae
omucana B nutepatype (Kenneth 1. Berns, «Parvoviridae: The Viruses and Their Replicationy,
Chapter 69 in Fields Virology (3d Ed. 1996)).

I'eHoMHas opraHuzaLusl BceX M3BECTHBIX cepoTUNoB AAYV oueHb cxoaHa. 'eHom AAV
npeacTaBisieT coOol MuHelHy0 ogHouenodedHyo mojekyny JAHK, kotopas comep:kut MeHee
yeMm npumepHo S000 Hyksneotunos (HT) B ;unHy. MiHBepTHpOBaHHBIE KOHIEBbIe MOBTOPHI (ITR)
(bIaHKUPYIOT yHHKaJIbHBIE KOAMPYIOLIHE HyKJIEOTHIHBbIE MocienoBareabHOCTH OenkoB (Rep),
HEOOXOIUMBIX Il OOECTeYeHUs] JKU3HEHHOrO LUKJIAa BHUPYCA, a TaKXKe MOCIEeNOBATEIbHOCTU
nepekpoiBarouxcs OenkoB kancuaa (Cap). I'en Cap xomupyer 6enku VP (VP1, VP2 u VP3),
KOTOpble OO0pasyroT Kamcun, a Tak ke Oenmku AAP (Oenok, akTtuBupyrommid cOOpKY
anenoaccounupoanHoro supyca (AAV) Sonntag F, Kother K, Schmidt K, et al. The assembly-
activating protein promotes capsid assembly of different adeno-associated virus serotypes. J Virol.
2011;85(23):12686-12697. doi:10.1128/JVI.05359-11) u MAAP (BcmomorartenbHbIii Oenok
ceszbiBaHms ¢ MemOpanoit Ogden PJ, Kelsic ED, Sinai S, Church GM. Comprehensive AAV
capsid fitness landscape reveals a viral gene and enables machine-guided design. Science.
2019;366(6469):1139-1143. doi:10.1126/science.aaw2900). D aHKUPYOLIHE
nocienosatenbHocTd  reHomMa  AAV  amuHOMt B 145 HYKIEOTUIOB  SIBJISIFOTCS
CaAaMOKOMILUIEMEHTAPHBIMH M OPTraHU30BaHbl TaKMM O0pa3oM, YTO MOXKET ObITh CPOpPMHPOBaH
SHEPreTUYeCKH CTAOWIbHBIH BHYTPHUMOJEKYJISIPHBIN ayruiekc, obOpasyromuii T-oOpasHyro
IIMWIEYHYI CTPYKTypy. Takue mmuiedHble CTPYKTYphl (QYHKIHOHHPYIOT KaK TOYKH Havana
permmkamn  JIHK Bupyca, sBnssice mpaiimepamu 11t kierouHoro JIHK-monmumepasnoro
komruiekca. [Tocne nHpekunu knerok muekonutaromux AAV aukoro tuna (WtAAV) rensr Rep
(marmpumep, Rep78 u Rep52) skcnpeccupyrorest ¢ momometo PS npomotopa u P19 nmpomotopa,
COOTBETCTBEHHO, 1 00a Oenka Rep BBIMONHAIOT onpeneneHHyo (yHKIUI0 B PEIUIMKALUN T€HOMA
Bupyca. Cruaiicunr B oTkpeiTol pamke cunteiBanus Rep (Rep ORF) mpuBomut k sxcnpeccnu

¢dakTuaeckn vereipex Oenxo Rep (manpumep, Rep78, Rep68, Rep52 u Rep40). OgHako Obu10
12



WO 2023/022634 PCT/RU2022/050258
nokaszaHo, 4yro HecruialicupoBanHas MPHK, kommpyromas Oenku Rep78 m Rep52, sBusercs
DOCTAaTOYHOM 1T MPOAYKIUH BeKTopa AAV B KJI€TKaX MIJIEKOMUTAIOINX.

Bexmop na ocrnose pexomounanmno2o aoenoaccoyuuposanno2o supyca (rAAV)

TepMHUH «BEKTOpP» NMPU HCTOJIB30BAHWH B HACTOALIEM JOKYMEHTE O3HAYAET MOJIEKYJTy
HYKJIEMHOBOH KHCJIOTBI, CIOCOOHYIO TPaHCHOPTHPOBATH IPYIYIO HYKJIEWHOBYIO KHCIOTY, C
KOTOpOH OHa coenuHeHa. Kpome TOro, TepMHH «BEKTOpP» B JaHHOM HACTOSIIEM JOKYyMEHTE
O3Ha4aeT BUPYCHYIO YaCTHUL, CIIOCOOHYIO TPAHCIIOPTHUPOBATH HYKJIEHHOBYIO KHCIIOTY.

Kak npuMeHSIOT B HACTOSIIIEM OIMMCAHWU, TEPMUH «IKCIPECCHsD» OIPEACNSIOT Kak
TPAHCKPUILMIO W/WIA TPAHCISALUIO KOHKPETHOH HYKJIEOTHOHOH IIOCJIEAOBATENbHOCTH,
3aIlyCKaeMy0 €€ IIPOMOTOPOM.

Ilpumenenue

«'eHHas Tepanusay» NpeAcTaBisieT cOOOM BCTaBKY I'€HOB B KJIETKH W/HJIM TKAHU CyObeKTa
i JedeHust 3a0oseBaHus], OOBIYHO, HACJIEACTBEHHBIX 3a00NE€BaHUM, NMpH 3TOM Ae(eKTHBIHN
MYTAHTHBIH aJUIeb 3aMEHSAETCS WIIH AOTIOTHIETCS (PyHKLIMOHAIBHBIM aJIEJIEM.

«JleanuTpy, «eueHne» M «Teparus» OTHOCATCS K METOAY CMSTUSHHs WM YCTPaHEHUS
OHMOJIOrNYEeCKOr0 PAaCcCTPOMCTBA W/WIM MO MEHbLIEH Mepe OOHOIO W3 COMYTCTBYIOIIMX €My
cumntoMoB. Kpome Toro, conepskaiunecs: B JaHHOM JOKYMEHTE CCbUIKH Ha «JIEYEHUE» BKIFOUAET
CCBUIKH Ha JIEYeOHY 0, TAJUTMATUBHYIO U MPOPUIAKTHUECKYIO TEPAITHIO.

B opHOM acrekte CyOBeKT J€UeHHMsS WIM TMALUEHT SBISIETCS MIICKOIMTAIOLIHM,
NPEATIOYTUTENLHO YeJIOBEUECKUM CYOBEKTOM. BrIeynoMsHyTbIii CyOBEKT MOXKeT ObITh
MY>KCKOTO WJIH JKEHCKOTO I10JIa JIF0O0r0 BO3PACTA.

Tepmun «HapymeHue» oO3Ha4daeT JHOOOE COCTOSHUE, KOTOPOE MOXKHO VIIYYIINTH B
pe3yJbTaTe JISYeHUS 110 HACTOALIEMY H300PETEHHIO.

«3aboneBaHne» SIBIAETCS COCTOSHHEM 3I0POBbs CYOBEKTa, rae CyOBEKT HE MOXKET
NOAAEPKUBATh TOMEOCTa3, U rne, eciau 3abojeBaHHe He OOJerdarT, TO 30pPOBbE CyOBEKTa
MPOMIOJDKAET YXYIIIATHCS.

TepMuH «CyOBEKTY», «MALUEHT», (UHIUBHUAYYM» M T.II.. HCIOJB3YIOT B HACTOSIIEM
OMHCAaHUH B3aUMO3aMEHSIEMO, U OHU OTHOCSTCSA K JIIOOOMY >XKMBOTHOMY, KOTOPOE IMOIIAeTCs
BO3ACUCTBUIO CHOCOOAMH, MPEICTABJIEHHBIMH B HACTOSINEM OIUCAHUH. B KOHKPETHBIX
HEOTPAaHNYMBAIOIINX BAPHAHTAX OCYLIECTBICHMS CyOBEKT, MALMEHT WM WHIAUBHAYYM SIBISIETCS
YeJIOBEKOM. BBIIeynOMAHy T CyOBEKT MOXKET OBITh My’KCKOTO WJIM JKEHCKOTO MoJjia JIro0oro
BO3pacTa.

IMoapoGHoe onucanue u3odpereHust

Buioenennoit moouuyuposannoii 6enox VP 1 kancuoa aoenoaccoyuuposanto2o eupyca 9

cepomuna (AAV9)
13



WO 2023/022634 PCT/RU2022/050258

B omHOM u3 acmekToB Hacrosimee H300pETEHHE OTHOCHTCA K  BBIACICHHOMY
mMomudumposanHoMy Oenky VP1 kamncupa aneHOAacCOLMHPOBAHHOTO BHpyca 9 ceporuma
(AAV9) nnsa BbIcOKO3( G EKTUBHOW TpoxyKuun (COOpKHM) HHKANCUANUPOBAHHBIX BHPYCHBIX
BEKTOPOB Ha OCHOBE PEKOMOMHAHTHOTO aJIeHOACCOLMMPOBAHHOTO BUpyca 9 ceporumna (rAAV9),
KOTOPBIN CONEPIKUT aMIUHOKHCIIOTHYIO TIOCIenoBaTeNbHOCTh Oestka VP1 kamcuna AAV9 nukoro
THIA, KOOHPYyeMyto reHoM Cap, ¢ OTHOH UM HECKOJbKIMH 3aMEeHAMH, KOTOPbIE BEIOPAHBI U3
IPYIIBL:

F422W,

F422W u Y446F,

[601M,

rIe aMUHOKHCJIOTHAs TocienoBarenbHOCTh Oenka VP1 kxancuma AAVO nukoro tuma
uMeeT AMHUHOKUCJIOTHYIO MOCJIE€JOBATEIbHOCTD
MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPG
NGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGG
NLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRL
NFGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWH
CDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFT
DSDYQLPY VLGSAHEGCLPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQML
RTGNNFQFSYEFENVPFHSSYAHSQSLDRLMNPLIDQYLYYLSKTINGSGOQNQQTLKFSV
AGPSNMAVQGRNYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGP
AMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVA
TNHQSAQAQAQTGWVOQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGF
GMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPE
IQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 1).

B HEKOTOPbIX BapHaHTax OCYII€CTBJIEHUS n300peTeHust BbIJI€JIEHHbIN
monupunmposanubiii 6eok VP1 kancuna AAV9 BrmouaeT 3ameHy B mojioxkeHuu F422W.

B HEKOTOPbIX BapHaHTax OCYII€CTBJIEHUS n300peTeHust BbIJI€JIEHHbIN
MOnU(pUIUPOBAHHBIT OeJlox VP1 Kancuna AAV9 aMeeT AMHUHOKHCJIOTHY FO
MOCJIEA0BATENBHOCTD
MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPG
NGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGG
NLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRL
NFGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWH

CDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFN
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RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFT
DSDYQLPY VLGSAHEGCLPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQML
RTGNNFQFSYEFENVPWHSSYAHSQSLDRLMNPLIDQYLY YLSKTINGSGQNQQTLKFS
VAGPSNMAVQGRNYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPG
PAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQV
ATNHQSAQAQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGG
FGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 2).

B HEKOTOPBIX BAapUAHTaX OCYLIECTBJICHUS n300peTeHust BBIICJICHHBIN
monupummpoBanubiii 6eok VP1 kancuna AAV9 Brmodaet 3amenbl F422W u Y446F.

B HEKOTOPBIX BAapUAHTaX OCYLIECTBJICHUS n300peTeHust BBIICJICHHBIN
momudumpoBanHeli  Oemok  VP1 kancuga  AAV9  umeer  aMUHOKHUCJIOTHYIO
MOCJIEA0BATENBHOCTD
MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPG
NGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGG
NLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRL
NFGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWH
CDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFT
DSDYQLPY VLGSAHEGCLPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQML
RTGNNFQFSYEFENVPWHSSYAHSQSLDRLMNPLIDQYLYFLSKTINGSGQNQQTLKFS
VAGPSNMAVQGRNYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPG
PAMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQV
ATNHQSAQAQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGG
FGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 3).

B HEKOTOPBIX BAapUAHTaX OCYLIECTBJICHUS n300peTeHust BBIICJICHHBIN
monupunuposanubiii 6enok VP1 kancuna AAV9 Bxmouaer 3ameny [601M.

B HEKOTOPBIX BAapUAHTaX OCYLIECTBJICHUS n300peTeHust BBIICJICHHBIN
MomuduimpoBanHeli  Oemok VPl  kamcmpa  AAV9  umeeT  aMHHOKHCIOTHYIO
MOCJIEA0BATENBHOCTD
MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPG
NGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGG
NLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRL

NFGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWH
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CDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFT
DSDYQLPY VLGSAHEGCLPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQML
RTGNNFQFSYEFENVPFHSSYAHSQSLDRLMNPLIDQYLYYLSKTINGSGOQNQQTLKFSV
AGPSNMAVQGRNYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGP
AMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVA
TNHQSAQAQAQTGWVQNQGMLPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGG
FGMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNP
EIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 4).

Buioenennvie mooudhuyuposanneie 6eaxu VP2 u VP3 kancuoa adenoaccoyuupo6anno2o
supyca 9 cepomuna (AAV9)

«IIpaBas yacte» (+)-uenu renomuol JIHK aneHoaccOMUpPOBAHHOTO BUPYCA CONEPIKHUT
MePEeKPBIBAIOIINECS MTOCIEN0BATEIHPHOCTH, KOAUPYOIKe Tpu Oenka karncuga — VP1, VP2 u VP3.
TpaHckpunuus 3THUX TE€HOB HA4YMHAETCS C OAHOro mnpomoropa, p40. MosekynspHas Macca
COOTBETCTByIOIUX OenkoB cocrabisier 87, 72 u 62 k/la, coorBercTBeHHO. Bee Tpu Oenka
TpaHcaupyroTcss ¢ opHor MPHK. Ilocne tpanckpunummu mnpe-mPHK Moxer noaseprarbes
CIUTAfiCHHTY IBYMs PasHbIMH CIIOCOOAMH, MPU 3TOM BhIpe3aercs Oojee JIMHHBIA Wi Oojee
KOPOTKHi UHTPOH U obpazyrorcst MPHK mimunO# 2300 nnm 2600 HyKI1€0THIOB.

Taxkum oOpaszom, BBeneHne MyTanuii B reH Cap Oyaer BIMATh HE TOJBKO Ha Oenok VP1
karncuna AAV9, Ho n Ha VP2 u VP3 xancuna AAVO.

Ha ¢urype 7 npuseneso cxemMaTuyHoe M300pakeHUE TONOKEHUS! CTPYKTYPHBIX OEJIKOB
kancuaa AAV9 B nocnenosarenbHocTy reHa Cap AAV:

1-737 ax - VP1,

138-737 ak — VP2,

203-737 ak — VP3.

C yderoMm mepeKkpbIBarOIIEHCs MOCIeI0BATENBHOCTH, KOOUPYIOLIEH Tpu Oeska Karcuaa -
VP1, VP2 u VP3, amunokuciotHas 3ameHa F422W B VP1 Oynet cooTBeTCTBOBATH:!

aMHUHOKHWCJIOTHOM 3amMeHe B nojioxkenuu F285W B VP2,

AMHUHOKMCJIOTHOM 3aMeHe B nonoxenun F220W B VP3.

C yderoMm mepeKkpbIBarOIIEHCs MOCIeI0BATENBHOCTH, KOOUPYIOLIEH Tpu Oeska Karcuaa -
VP1, VP2 u VP3, amunokuciotHas 3ameHa Y446F B VP1 Oyner cOOTBETCTBOBATH:

aMHUHOKHWCJIOTHOM 3amMeHe B nojioxkennu Y309F B VP2,

AMHUHOKMCJIOTHOM 3aMeHe B nonoxkenuu Y244F B VP3.

C yderoMm mepeKkpbIBarOIIEHCs MOCIeI0BATENBHOCTH, KOOUPYIOLIEH Tpu Oeska Karcuaa -

VP1, VP2 u VP3, amunokuciotHas 3ameHa [601M OyneT COOTBETCTBOBATS:
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aMHUHOKHWCJIOTHOM 3aMeHe B mojioxkeHuun [464M B VP2,

AMHUHOKMCJIOTHOM 3amMeHe B nonoxeHnuu I399M B VP3.

3asBUTENb TAK)XKE CUUTAET LIEJIeCOOOPa3HbIM YKa3aThb OKPYKEHHE HAWIEHHBIX MyTalWi
NyTeM YyKa3aHus KpaTKOH aMUHOKHCJIOTHON IIOC/IEAOBAaTEIbHOCTH, BKJIIOUAIOLIEH JaHHbIE
myTauun B VP1/VP2/VP3:

Hnsa F422W B VP1 (F285W B VP2/ F220W B VP3) - NVPWHSS;

Hnsa Y446F 8 VP1 (Y309F B VP2/ Y244F B VP3) — YLYFLSK;

Hnsa 1601M B VP1 (1464M B VP2/ I399M B VP3) - NQGMLPG.

B HekoTOpBIX BapMaHTaxX aMHUHOKHCJIOTHAs MOCIEAOBaTeNbHOCTh Oenmka VP2 kamcuna
AAV9 nukoro THUNa UMeeT aMHUHOKUCJIOTHYIO IIOCJEN0BATEeNbHOCTb, MPEICTABICHHYIO
TAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAP
SGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP
TYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNW
GFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGC
LPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSOQMLRTGNNFQFSYEFENV
PFHSSYAHSQSLDRLMNPLIDQYLY YLSKTINGSGQNQQTLKFSVAGPSNMAVQGR
NYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGE
DRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQ
AQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKH
PPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQY
TSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 9).

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHUs N300peTeHns MO (UIIMPOBAHHBINA Oetok VP2
kancuna AAV9 conepxxut 3ameny F285W.

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHUs N300peTeHns MO (UIIMPOBAHHBINA Oetok VP2
karncuna AAV9 conepxur 3ameny F285W u nmeer aMUHOKUCIOTHYIO MOCJEI0BAaTEIbHOCTD,
NpeCTaBICHHY IO
TAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAP
SGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP
TYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNW
GFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGC
LPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSOQMLRTGNNFQFSYEFENV
PWHSSYAHSQSLDRLMNPLIDQYLYYLSKTINGSGOQNQQTLKFSVAGPSNMAVQGR
NYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGE
DRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQ

AQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKH
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PPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQY
TSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 10).

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHUs N300peTeHns MO (UIIMPOBAHHBINA Oetok VP2
kancuaa AAV9 conepsxut 3amensl F285W u Y309F.

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHUs N300peTeHns MO (UIIMPOBAHHBINA Oetok VP2
kancupa AAV9 copmepxur 3amensl F285W u Y309F u wuMeeT aMHUHOKHCIOTHYIO
MOCJIENOBATEIbHOCTD, NPEACTABIECHHY IO
TAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAP
SGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP
TYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNW
GFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGC
LPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENV
PWHSSYAHSQSLDRLMNPLIDQYLYFLSKTINGSGOQNQQTLKFSVAGPSNMAVQGR
NYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGE
DRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQ
AQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKH
PPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQY
TSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 11).

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHUs N300peTeHns MO (UIIMPOBAHHBINA Oetok VP2
kancuaa AAV9 conepxut 3ameny [464M.

B HeKOTOpBIX BapHaHTaxX OCYIIECTBICHUs N300peTeHns MO (UIIMPOBAHHBINA Oetok VP2
kancuaa AAV9 comepxur 3ameny [464M u mmeeT aMUHOKHUCIOTHYIO IMOCJIEA0BATEIbHOCTD,
NPEACTABIECHHY IO
TAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAP
SGVGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALP
TYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNW
GFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGC
LPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENV
PFHSSYAHSQSLDRLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGR
NYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGE
DRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQ
AQAQTGWVQNQGMLPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKH
PPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQY
TSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 12).
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B HexoTOphIX BapwaHTax OCYyINeCTBIEHHUs u300pereHus Oenok VP3 kamcuma AAV9
OUKOTO  THMA HWMEET AaMHHOKHCJIOTHYK  IOCIEAOBATENbHOCTb,  MPENCTABICHHYIO
MASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHL
YKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKR
LNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPA
DVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSY
AHSQSLDRLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPS
YRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLS
GSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTG
WVOQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIK
NTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYK
SNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 17).

B HekoTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHnss MOTU(UIMPOBaHHbINA Oeok VP3
kancunga AAV9 conepxut 3ameny F220W.

B HekoTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHnss MOTU(UIMPOBaHHbINA Oeok VP3
kancuaa AAVO conepxut 3ameny F220W u nmeer aMHHOKHUCIOTHYIO MOCJIEA0BATEIbHOCTD,
NPEACTABIECHHY IO
MASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHL
YKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKR
LNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPA
DVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPWHSSY
AHSQSLDRLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPS
YRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLS
GSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTG
WVOQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIK
NTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYK
SNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 18).

B HekoTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHnss MOTU(UIMPOBaHHbINA Oeok VP3
karcuna AAV9 conepxxut 3amensl F220W u Y244F.

B HekoTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHnss MOTU(UIMPOBaHHbINA Oeok VP3
karnicuga AAV9  copmepxur 3amenbl F220W u Y244F u uMeer aMHUHOKUCIOTHYIO
MOCJIENOBATEIbHOCTD, NPEACTABIECHHY IO
MASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHL
YKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKR

LNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPA
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DVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPWHSSY
AHSQSLDRLMNPLIDQYLYFLSKTINGSGOQNQQTLKFSVAGPSNMAVQGRNYIPGPS
YRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLS
GSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTG
WVOQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIK
NTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYK
SNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 19).

B HekoTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHnss MOTU(UIMPOBaHHbINA Oeok VP3
karcuna AAV9 conepxxut 3ameny 1399M.

B HekoTOpBIX BapHaHTaxX OCYIIECTBICHUS N300peTeHnss MOTU(UIMPOBaHHbINA Oeok VP3
kancuaa AAV9 comepxur 3ameHy [399M u nmeeT aMUHOKHUCIOTHYIO IMOCJIEA0BATEIbHOCTD,
NPEACTABIECHHY IO
MASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHL
YKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKR
LNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPA
DVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSY
AHSQSLDRLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPS
YRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLS
GSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTG
WVQNQGMLPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILI
KNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYY
KSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 20).

Kancuo

B ogHOM U3 acnekToB HacTosIee H300PETEHNE OTHOCUTCS K BBIAEJIEHHOMY KarlCuay AJis
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9), KOTOPBIH BKIIOYAET
JF00O0 13 BBINIEYKA3aHHBIX MOIU(PUIIUPOBAHHBIX OeikoB VP 1 karcuna ageHoacCOLUMPOBAHHOTO
Bupyca 9 ceporuna (AAV9).

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
JF00O0 13 BBINIEYKA3aHHBIX MOIU(PUIIUPOBAHHBIX OeikoB VP 1 karcuna ageHoacCOLUMPOBAHHOTO
Bupyca 9 ceporuna (AAV9), 6enok VP2 kancuga AAV9 unu ero MonuUIMpOBaHHBIN BapHAHT
u Oenok VP3 kancuna AAVO unn ero MoauduuupoBaHHBINA BapHUAHT.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET

oenok VP2 kancuna AAVY nukoro turma.
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B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
O6emok VP2 kamcuma AAV9  gukoro THma, KOTOPbIH HUMEET aMHHOKHCIOTHYIO
MOCJEA0BATENIbHOCTD, npeacTaBieHHy0 SEQ ID NO: 9.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmupoBaHHbiii Oenok VP2 kamncuna aneHoacconumupoBaHHOro Bupyca 9 ceporuna (AAV9).

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunuposanubiii 6eok VP2 kancuna AAV9, koTopsiii conepskut 3ameny F285W.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeiii Oenok VP2 kancuma AAV9, xotopblil conepkut 3ameny F285W, u umeer
AMUHOKHCJIOTHYIO TOCJIEA0BATENbHOCTD, NpeacTasieHnyo SEQ ID NO: 10.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHbli 6enok VP2 karncuna AAV9, kotopslii conepkut 3amensl F285W u Y309F.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
mMomudumposanHbiii 6enok VP2 karcuna AAV9, kotopslit conepxut 3amensl F285W u Y309F,
U UMEET aMUHOKHUCJIOTHYIO MOCENOBaTEIbHOCTD, ipencTasiennyo SEQ ID NO: 11.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmuposanubiii 6eok VP2 kancuna AAV9, xoTopsiii conepskut 3ameny [464M.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeiii 6enok VP2 xancuma AAVY, koTopeiii conep:kuT 3ameHy 1464M, u umeer
AMHUHOKHCJIOTHYIO TOCJIEA0BATENbHOCTD, NpeacTasieHnyo SEQ ID NO: 12.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
6enok VP3 kancuna AAV9 aukoro Tuma.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
bemok VP3 kancmma AAV9 gukoro Tuma, KOTOPBII HMEET aMHHOKHCIOTHYIO
MOCJIeA0BAaTENbHOCTD, npeacTasieHHyo SEQ ID NO: 17.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmpoBaHHbiii Oenok VP3 karncuna aneHoacconumupoBaHHOro Bupyca 9 ceporuna (AAV9).

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
monupunmposanubiii 6eok VP3 kancuna AAV9, xoTopsiii conepskut 3ameny F220W.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHbiii Oenok VP3 kancuma AAV9, xotopblil conepkut 3ameny F220W, u numeer
AMUHOKHCJIOTHYIO TOCJIEA0BaTENbHOCTD, NpeacTasieHnyo SEQ ID NO: 18.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET

momudumposanHeli 6enok VP3 karncuna AAV9, koTopslii conep:kut 3ameHsl F220W u Y244F.
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B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
mMomudumposanHeii 6enok VP3 karcuna AAV9, kotopelit conepkut 3amensl F220W u Y244F,
U UMEeT aMHUHOKHCJIOTHYIO MOCIEeN0BaTENbHOCTD, TipencTasiennyo SEQ ID NO: 19.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
mMomudumposanHblii 6enok VP3 kancuga AAVY, xotopslii conepkut 3ameHy 1399M.

B HekoTOpbIX BapHaHTax OCYLIECTBIEHHS M300PETEHUs BBIACJICHHBIN KalCH BKJIIOYAET
momudumposanHeiii 6enok VP3 kancuma AAVY, kotopeiii conepkut 3ameHy 1399M, u umeer
AMHUHOKHCJIOTHYIO TOCJIEA0BATENbHOCTD, NpeacTasieHnyo SEQ ID NO: 20.

Buioenennas nyxneunosas xucioma

B onmHOM M3 acmeKkToOB HacTosIIIee N300PETEHNE OTHOCUTCS K BBIICJICHHON HYKJICHHOBOU
KHCJIOTE, KOTOpas KOAHMPYeT JII0OOW W3 BhIMIEYKAa3aHHBIX MOAU(HUUMpOBaHHBIX OenkoB VP1
Karcujaa aJeHOAaCCOLMMPOBaHHOTO BUpyca 9 ceporuna (AAV9), HCMONB3YHOIMUXCS IS
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aJIEHOACCOMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9).

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYeT MoauduimpoBanHbiil 6enok VP1 kancuaa aaeHoacCOUUUPOBAaHHOTO BUpyca 9
ceporuna (AAV9) ¢ amMuUHOKUCIOTHOW 3ameHod F422W u mpencraBiieHa HYKJIEHHOBOH
nocnenosateabHOCThIO ¢ SEQ ID NO: 6 unu mr00o0#t apyroil mociaenoBaTeNbHOCTHIO,
KOJMPYIOLIeH COOTBETCTBYOLIYI0 AMUHOKHUCIOTHYIO MTOCIE0BAaTEIbHOCTD.

Ilon  «apyrol  mocienoBaTeIbHOCTBIO,  KOAUPYIOINEH  COOTBETCTBYIOLIYIO
AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP1  kamcuna
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporuna (AAV9) ¢ aMUHOKHUCIOTHON 3ameHoit F422W»
MOApa3yMeBaeTcsi  HYKJIEeMHOBas  IMOCJIEeAOBaTEelIbHOCTb,  KOTOpas  ajbTepHAaTHBHA
HykJenHoBol nociaenosarenbHocTd ¢ SEQ ID NO: 6, Tak Kak ¢ y4eTOM BBIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOJIMPOBATh AMUHOKHCJIOTHYIO MOCI€0BaTENbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE Kak
SEQ ID NO: 2. CnenuanucrtaM B JaHHOW OOJAaCTH XOPOLIO M3BECTHO IMOJYUYEHHE TaKHX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJOTHBIE nocienosatenbHOCTH. Takume BapuanTHele JIHK-mocneposaTenpHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYeT MoauduimpoBanHbiil 6enok VP1 kancuaa aaeHoacCOUUUPOBAaHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHokucnoTHeiMu 3amMeHamu F422W u Y446F u mnpencrasieHa

HYKJIenHOBOW mocaenoBarenbHocThio ¢ SEQ ID NO: 7 wunmu nrobolt  agpyroi
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MOCJIe10BaTENbHOCTBIO, KOJAUpYIOIei COOTBETCTBYIOIIYIO AMHHOKUCJIOTHY IO
MOCJIeI0BATENbHOCTD.
Ilon  «apyrol  mocienoBaTeIbHOCTBIO,  KOAUPYIOINEH  COOTBETCTBYIOLIYIO

AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP1  kamcuna
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporuna (AAV9) ¢ aMUHOKUCIIOTHBIMU 3amMeHamu F422W u
Y446F» noapasyMmeBaeTcsi HyKJIEHMHOBAs IOCIEAOBATENbHOCTb, KOTOpas ajbTepHATHUBHA
HykJenHoBol nociaenosarenbHocTd ¢ SEQ ID NO: 7, Tak Kak ¢ y4e€TOM BBIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOJIMPOBATh AMUHOKHCJIOTHYIO MOCI€0BaTENbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE Kak
SEQ ID NO: 3. CnenuanucrtaM B JaHHOW OOJACTH XOPOLIO M3BECTHO IMOJYUYEHHE TaKHX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJOTHBIE nocienosatenbHOCTH. Takume BapuanTHele JIHK-mocneposaTenpHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYeT MoauduimpoBanHbiil 6enok VP1 kancuaa aaeHoacCOUUUPOBAaHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHOkucCIOTHOW 3ameHoi I601M wm mpeacTaBieHa HYKJIEHHOBOM
nocnenosateapbHOCThI0O ¢ SEQ ID NO: 8 wunu nr00o#t apyroil mociaenoBaTeIbHOCTHIO,
KOAUPYIOIIEH COOTBETCTBYOIYK) aMUHOKUCIOTHYIO OCIEN0BATEIbHOCTD.

Ilon  «apyroii  mOCAE€NOBAaTENbHOCTBK),  KOAUPYKOLIEH  COOTBETCTBYHOIIYIO
AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP1  kamcuna
aJICHOACCOLIMUPOBAHHOTO BHUpyca 9 ceporumna (AAV9) ¢ amuHOKMCIOTHOW 3ameHou 1601 M»
MOJPa3syMeBaeTCsl  HYKJIEHHOBAsi  IOCIENOBATENbHOCTb,  KOTOpas  albTepHATHUBHA
HykJenHoBol nociaenosarenbHocTH ¢ SEQ ID NO: 8, Tak kak ¢ y4eTOM BBIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOJIMPOBATh AMUHOKHCJIOTHYIO MOCI€0BaTENbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE Kak
SEQ ID NO: 4. CnenuanucrtaM B JaHHOW OOJAaCTH XOPOLIO M3BECTHO IMOJYUYEHHE TaKHX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJOTHBIE nocienosatenbHOCTH. Takume BapuanTHele JIHK-mocneposaTenpHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B ogHOM U3 acnekToB HacTosIee H300PETEHNE OTHOCUTCS K BBIAEJIEHHOMY KarlCuay AJis
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9), KOTOPBIH BKIIOYAET
JF00O0 13 BBINIEYKA3aHHBIX MOIU(PUIIUPOBAHHBIX OeikoB VP 1 karcuna ageHoacCOLUMPOBAHHOTO

Bupyca 9 ceporuna (AAV9).
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B onmHOM M3 acmeKkToOB HacTosIIIee N300PETEHNE OTHOCUTCS K BBIICJICHHON HYKJICHHOBOU
KHUCJIOTE, KOAMPYIOIEeH BbIIIEyKa3aHHbIH MoaupuuupoBanHblii Oenok VP2 kancupa
aJIeHOaCcCOLMUPOBAaHHOTO BUpyca 9 ceporumna (AAV9).

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYET MoaudpuImpoBaHHbiil 6enok VP2 kancuaa aaeHoacCOUUUPOBAHHOTO BUpyca 9
ceporuna (AAV9) ¢ ammHOKMCIOTHOW 3ameHoi F285W wu mpeacraBieHa HYKJIEHHOBOM
nocnenosateapbHOCTI0O ¢ SEQ ID NO: 14 unu mobol npyrodl mocienoBaTelbHOCTHIO,
KOAUPYIOIIEH COOTBETCTBYOIYK) aMUHOKUCIOTHYIO OCIEN0BATEIbHOCTD.

Ilon  «apyroii  mOCAE€NOBAaTENbHOCTBK),  KOAUPYKOLIEH  COOTBETCTBYHOIIYIO
AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP2  kamcuna
aJICHOACCOLIMUPOBAHHOTO BHpyca 9 ceporuma (AAV9) ¢ aMUHOKHUCJIOTHOU 3ameHor F285W»
MOJPa3syMeBaeTCsl  HYKJIEHHOBAsi  IOCIENOBATENbHOCTb,  KOTOpas  albTepHATHUBHA
HykJenHoBol nocnenosatenbHocTu ¢ SEQ ID NO: 14, Tak kak ¢ y4eTOM BBIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOAUPOBATh AMUHOKHUCJIOTHYIO MOCIEA0BATEIbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE KaK
SEQ ID NO: 10. Cneunanucram B JaHHOW OOJACTH XOPOIIO M3BECTHO MOJYYEHUE TaKHX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJIOTHBIE mociaeaoBaTeabHoCcTU. Takune BapuanTHble JIHK-mocnenosatenbHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYET MoaudpuImpoBaHHbiil 6enok VP2 kancuaa aaeHoacCOUUUPOBAHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHOKHMCIOTHBIMH 3ameHamu F285W wum Y309F u mnpencrasieHa

HYKJIEUHOBOW mocnenoarenbHocTeio ¢ SEQ ID NO: 15 wmm moboit  npyroi

MOCJIe10BaTENbHOCTBIO, KOJAUpYIOIei COOTBETCTBYIOIIYIO AMHHOKUCJIOTHY IO
MOCJIeI0BATENbHOCTD.
Ilon  «apyrol  mocienoBaTeIbHOCTBIO,  KOAUPYIOINEH  COOTBETCTBYIOLIYIO

AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP2  kamcuna
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporuna (AAV9) ¢ aMHHOKUCTOTHBIMY 3aMeHaMu F285W u
Y309F» noapasyMeBaeTcsi HYKJIEMHOBas NOCJIENOBATEIbHOCTb, KOTOpas ajbTepPHAaTHBHA
HyKJenHoBoH nocnenosatenbHocTu ¢ SEQ ID NO: 15, Tak kak ¢ y4eTOM BBIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOJIMPOBATh AMUHOKHCJIOTHYIO MOCI€0BaTENbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE Kak
SEQ ID NO: 11. Cneunanucram B JaHHOW OOJACTH XOPOIIO M3BECTHO MOJYYEHUE TaKHX

anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
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AMUHOKHUCJIOTHBIE mociaeaoBaTeabHoCcTU. Takune BapuanTHble JIHK-mocnenosatenbHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYET MoaudpuImpoBaHHbiil 6enok VP2 kancuaa aaeHoacCOUUUPOBAHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHOKHCIOTHOH 3ameHol [464M u mnpencTaBlieHa HYKJIEHHOBOM
nocnenosateabHOCTI0O ¢ SEQ ID NO: 16 unu moboli npyrodl mocienoBaTelbHOCTBIO,
KOAUPYIOIIEH COOTBETCTBYOIYK) aMUHOKUCIOTHYIO OCIEN0BATEIbHOCTD.

Ilon  «apyroii  mOCAE€NOBAaTENbHOCTBK),  KOAUPYKOLIEH  COOTBETCTBYHOIIYIO
AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP2  kamcuna
aJICHOACCOLIMUPOBAHHOTO BHUpyca 9 ceporuna (AAV9) ¢ aMUHOKUCIOTHOH 3ameHoit [464M»
MOJPa3syMeBaeTCsl  HYKJIEHHOBAsi  IOCIENOBATENbHOCTb,  KOTOpas  albTepHATHUBHA
HyKJenHoBoM nocnenosatenbHocTu ¢ SEQ ID NO: 16, Tak Kak ¢ y4eTOM BbIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOAUPOBATh AMUHOKHUCJIOTHYIO MOCIEA0BATEIbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE KaK
SEQ ID NO: 12. CneunanucramM B JaHHOW OOJACTH XOPOIIO M3BECTHO MOJYYEHUE TaKHX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJIOTHBIE mociaeaoBaTeabHoCcTU. Takune BapuanTHble JIHK-mocnenosatenbHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B omgHOM M3 acmekToB Hacrosmee H300peTeHHe OTHOCHTCS K BBIIEIEHHON
HYKJIEMHOBOW KHCJIOTE, KOAHMPYIOIEH BbINEyKa3aHHBIH MOAN(PUINPOBaHHBIA Oenok VP3
Karcuaa aaeHoacCoIMUpPOBaHHOTO BUpyca 9 ceporuna (AAV9).

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYET MoaudpuimpoBaHHbiil 6enok VP3 kancuaa aaeHoacCOUUUPOBAHHOTO BUpyca 9
ceporuna (AAV9) ¢ ammHOKMCHIOTHOW 3ameHoi F220W wu mpeacrtaBieHa HYKJIEHHOBOM
nocnenosateapbHOCTI0O ¢ SEQ ID NO: 22 unu mobol apyrodl mocienoBaTelbHOCTHIO,
KOAUPYIOIIEH COOTBETCTBYOIYK) aMUHOKUCIOTHYIO OCIEN0BATEIbHOCTD.

Ilon  «apyroii  mOCAE€NOBAaTENbHOCTBK),  KOAUPYKOLIEH  COOTBETCTBYHOIIYIO
AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP3  kamcuna
aJICHOACCOLIMUPOBAHHOTO BHpyca 9 ceporuma (AAV9) ¢ aMUHOKHUCIIOTHOU 3ameHor F220W»
MOJPa3syMeBaeTCsl  HYKJIEHHOBAsi  IOCIENOBATENbHOCTb,  KOTOpas  albTepHATHUBHA
HyKJenHoBoH nocnenosatenbHocTu ¢ SEQ ID NO: 22, Tak Kak ¢ y4eTOM BBIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOAUPOBATh AMUHOKHUCJIOTHYIO MOCIEA0BATEIbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE KaK
SEQ ID NO: 18. CneunanucramM B JaHHOW OOJACTH XOPOIIO M3BECTHO MOJYYEHUE TaKHX

anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
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AMUHOKHUCJIOTHBIE mociaeaoBaTeabHoCcTU. Takune BapuanTHble JIHK-mocnenosatenbHOCTH
HaxOAsATCsl B 00beMe HaCTOSIEero N300peTeHUs.

B HekoTOphIX BapuaHTaxX OCYLIECTBJICHUS W300pPETEHHs] BBIIEICHHAS HYKJICHHOBAS
KHCJIOTa KOAUPYET MoaudpuimpoBaHHbiil 6enok VP3 kancuaa aaeHoacCOUUUPOBAHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHOKHMCIOTHBIMH 3ameHamu F220W wu Y244F u npencrasieHa

HYKJIEWHOBOW mocnenoarenbHocTeio ¢ SEQ ID NO: 23 wmm moboit  npyroi

MOCJIe10BaTENbHOCTBIO, KOJAUpYIOIei COOTBETCTBYIOIIYIO AMHHOKUCJIOTHY IO
MOCJIeI0BATENbHOCTD.
Ilon  «apyrol  mocienoBaTeIbHOCTBIO,  KOAUPYIOINEH  COOTBETCTBYIOLIYIO

AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP3  kamcuna
aJICHOACCOLIMUPOBAHHOTO BUpyca 9 ceporuna (AAV9) ¢ aMMHOKUCTOTHBIMY 3aMeHamMu F220W u
Y244F» noapasyMeBaeTCsi HYKJIEMHOBas MOCJIENOBATEIbHOCTb, KOTOpas ajlbTepHAaTHBHA
HyKJenHoBoH nocnenosatenbHocTu ¢ SEQ ID NO: 23, Tak Kak ¢ y4eTOM BbIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOAUPOBATh AMUHOKHUCJIOTHYIO MOCIEA0BATEIbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE KaK
SEQ ID NO: 19. Cneunanucram B JaHHOH OOJACTH XOPOIIO M3BECTHO MOJYYEHUE TaKHUX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJOTHBIE nocienosatenbHOCTH. Takume BapuanTHele JIHK-mocneposaTenpHOCTH
HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.

B HekoTOpBIX BapHaHTax OCYLIECTBICHHsS H300pPETEHUs BBbIACICHHAS HYKJIEHHOBAs
KHCJIOTa KOAUPYET MoaudpuimpoBaHHbiil 6enok VP3 kancuaa aaeHoacCOUUUPOBAHHOTO BUpyca 9
ceporuna (AAV9) ¢ amuHOkuCIOTHOH 3ameHod I399M u mnpencTaBlieHa HYKJIEHHOBOM
nocnenosateapbHOCTI0O ¢ SEQ ID NO: 24 unu mobol npyrodl mocienoBaTelbHOCTBIO,
KOAUPYIOIIEH COOTBETCTBYOIYK) aMUHOKUCIOTHYIO OCIEN0BATEIbHOCTD.

Ilon  «apyroii  mOCAE€NOBAaTENbHOCTBK),  KOAUPYKOLIEH  COOTBETCTBYHOIIYIO
AMHUHOKHCJIOTHYIO  TOCJIENOBATENbHOCTh  MonuduiupoBanHoro Oenka VP3  kamcuna
aJICHOACCOLIMUPOBAHHOTO BHUpyca 9 ceporuna (AAV9) ¢ aMUHOKUCIOTHOH 3ameHoit [1399M»
MOJPa3syMeBaeTCsl  HYKJIEHHOBAsi  IOCIENOBATENbHOCTb,  KOTOpas  albTepHATHUBHA
HykJenHoBol nocnenosatenbHocTu ¢ SEQ ID NO: 24, Tak Kak ¢ y4eTOM BbIPOXKAEHHOCTH
FeHETUYEeCKOro Kkojaa wmupokudl psa pasnauudbix  JHK-nmocnenoBatenbHOCTEH MOXET
KOAUPOBATh AMUHOKHUCJIOTHYIO MOCIEA0BATEIbHOCTD, PACKPBITYIO B JAHHOM JOKYMEHTE KaK
SEQ ID NO: 20. Cneunanucram B JaHHOW OOJACTH XOPOIIO M3BECTHO MOJyYEHUE TaKHX
anpTepHaTuBHbIX  JIHK-mocnemoBarenbHOCTEH,  KOAMPYKIOMX OAHH W T€  XKe
AMUHOKHUCJOTHBIE nocienosatenbHOCTH. Takume BapuanTHele JIHK-mocneposaTenpHOCTH

HaxoIsTCsl B 00bEeMe HACTOSIIEero n300pEeTeHHs.
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B ogHOM U3 acnekToB HacTosIIee H300pEeTeHNEe OTHOCUTCS K BBIACJICHHON HYKJIEHHOBON
KHCJIOTe, KOTOpas KOmupyeT J000H W3 BBILIEYKA3aHHBIX KAICHAOB, MCIOJB3YIOIIUXCS IS
BbICOKO3( (heKTHBHOMN NpoayKunH (COOPKH) HHKATICHIUPOBAHHBIX BUPYCHBIX BEKTOPOB HAa OCHOBE
PEKOMOMHAHTHOTO aJIEHOACCOMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9).

B HeKkoTOpBIX BapWaHTax BbIACNEHHAs HYKJIEHHOBAs KHUCJIOTA, KOIUPYIOIIAs
BBILIEYKA3aHHBIM KalCHA, BKJIOYaeT JIOOYI0 W3 BBIEYKAa3aHHBIX I[OCIENOBATEIBHOCTEH
HYKJIEHHOBBIX KHCIIOT.

Bexmop na ocnose pexombunanmno2o aoenoaccoyuuposanno2o eupyca 9 cepomuna
(rAAV9)

B omHOM M3 acmekToB Hacrosiiiee H300pETeHHE OTHOCHTCS K BEKTOPY Ha OCHOBE
PEKOMOMHAHTHOTO aJIeHOACCOLMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9) mns mocTaBku
CyOBEKTy TeTepOJIOTHYHOM TOCJIENOBATENBbHOCTH HYKJICHMHOBOW KHCIOTBI, KOTOPBIH
BKJIFOYAET:

1) mroboff w3 BBIIEyKa3aHHBIX MoaUUUUpoOBaHHBIX OenkoB VPl  kancuma
aJICHOACCOLIMUPOBAHHOTO BHpyca 9 ceporuna (AAV9) umu nr000k U3 BhIIIEYKA3aHHBIX KaTICHJIOB,
u

2) TeTepOJOTUYHYIO IOCIEA0BATEIbHOCTh HYKJIEHMHOBON KHCIOTBI, COIEPIKALIYIO
pPeryJATOpHbIE MOCIENOBATEIbHOCTH, KOTOpble OOECHEYMBAIOT 3KCIPECCHIO MPOAYKTA,
KOJUPYEMOTO IeTEePOJIOTHYHON MOCJIE0BATENIbHOCTBI0 HYKJIEHHOBOW KHCIOTHI, B LEJIEBBIX
KJIETKaX.

B omHOM M3 acmekToB Hacrosiiiee H300pETeHHE OTHOCHTCS K BEKTOPY Ha OCHOBE
PEKOMOMHAHTHOTO aJIeHOACCOLMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9) mns mocTaBku
CyOBEKTy TeTepOJIOTHYHOM TOCJIENOBATENBbHOCTH HYKJICHMHOBOW KHCIOTBI, KOTOPBIH
BKJIFOYAET:

1) mroboff w3 BBIIEyKa3aHHBIX MoaUUUUpoOBaHHBIX OenkoB VPl  kancuma
aJIeH0acCOLMUPOBaHHOTO BUpyca 9 ceporumna (AAV9), u

2) TeTepOJOTUYHYIO IOCIEA0BATEIbHOCTh HYKJIEHMHOBON KHCIOTBI, COIEPIKALIYIO
pPeryJATOpHbIE MOCIENOBATEIbHOCTH, KOTOpble OOECHEYMBAIOT 3KCIPECCHIO MPOAYKTA,
KOJUPYEMOTO IeTEePOJIOTHYHON MOCJIE0BATENIbHOCTBI0 HYKJIEHHOBOW KHCIOTHI, B LEJIEBBIX
KJIETKaX.

B omHOM M3 acmekToB Hacrosiiiee H300pETeHHE OTHOCHTCS K BEKTOPY Ha OCHOBE
PEKOMOMHAHTHOTO aJIeHOACCOLMUPOBAHHOTO BUpyca 9 ceporumna (rAAV9) mns mocTaBku
CyOBEKTy TeTepOJIOTHYHOM TOCJIENOBATENBbHOCTH HYKJICHMHOBOW KHCIOTBI, KOTOPBIH
BKJIFOYAET:

1) nr060¥ U3 BhIIEyKa3aHHBIX KAICHUIOB, U
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2) TeTepOJOTUYHYIO IOCIEA0BATEIbHOCTh HYKJIEHMHOBON KHCIOTBI, COIEPIKALIYIO
pPeryJATOpHbIE MOCIENOBATEIbHOCTH, KOTOpble OOECHEYMBAIOT 3KCIPECCHIO MPOAYKTA,
KOAUPYEMOT0 IeTepOJIOTHYHON MOCIEA0BATENbHOCTBIO HYKJIE€MHOBON KUCJIOTHI, B LEJIEBBIX
KJIETKaX.

TepMHUHBI «BEKTOP Ha OCHOBE PEKOMOMHAHTHOTO aJ€HOACCOIMUPOBAHHOIO BUpyca 9
CepoTHUIay, «peKOMOMHAHTHBIN BUPYC Ha OcHOBE AAV9», «BHpyCcOnogoOHast 4acTHIIa HA OCHOBE
AAV9, «pekOMOMHAHTHBIA BUPYCHBIH TaMM AAV9y, «pekoMOMHAaHTHBIN BeKTOp AAVO» nnu
«BEKTOp Ha ocHOBE TAAV9» B KOHTEKCTE HACTOALLIErO ONMUCAHUSA UMEIOT OMHAKOBOE 3HAUEHHUE.

B  HekoTOphIX BapmaHTax OCyIIECTBICHUs u300pereHuss TrAAV9  Bkimovaer
reTepOJOTHYHY IO MOCJIENOBATEIBHOCTD HYKJE€UHOBOM  KHCJOTHI, COAEPIKAILY IO
PeryJATOpHBbIE MOCIEA0BATEIbHOCTH, KOTOPbIE 00ECIEYNBAIOT HKCIPECCUIO MPOAYKTA, TAe
NPOAYKT OKCIOPECCUHM TEeTEePOJIOTUYHON MOCIENOBATEIbHOCTH HYKJIEHHOBONW KHCJIOTHI
NPEACTABIAET COOOH TEPaneBTUUECKHUH MOJUIENTH/ HJIH PEITOPTEPHBIA MOJUTISTITHI.

Bektop rAAV mo u300peTeHHIO HE COAEPKUT HYKJICOTHUAHBIE MOCIENOBATEIBHOCTU
TeHOB, KOIUPYIOIIUX MOCeN0BaTebHOCTH OenkoB (Rep), HeoOXOmMMBIX IJisi oOecTredeHus
YKU3HEHHOTO LIMKJIa BHPYCA, & TAKXKE MOCIENOBATENbHOCTH NMEPEKPBIBAIOLINXCS OEKOB Karcuaa
(Cap).

XapakTepruCcTHKA KancHuaa moapoOHO ONMMCaHa B BBILIEYKA3aHHOM Pa3esie OMUCAHMSL.

I[Ton  «peryJasaTOpPHBIMH  TOCIEAOBATEIbHOCTSAMH,  KOTOpbIe  O0ECHNeYHuBarOT
SKCOPECCUI0  NPOAYKTa,  KOAUPYEMOrO0  TEeTEepPOJIOTHYHOM  MOCIE€AOBATEIbHOCTHIO
HYKJIEHHOBOM KHUCJIOTBHI, B LEJEBbIX KJETKax» IMOJApPa3yMeBaeTCss B paMKax JAaHHOIO
N300peTeHns] TOJHMHYKJICOTHIHBIE IIOCIEA0BATEIbHOCTH, KOTOpPblE HEOOXOOUMBI IS
BO3JIEHCTBUSI HA OJKCIPECCHI) M MNPOLECCUHI KOAUPYHIOIIMX MOCIEA0BATENbHOCTEH, K
KOTOPBIM OHM KJIOHHUPOBaHbI. Perynupyromue 3kCnpecCuro nociaea0BaTeIbHOCTH BKIOYAIOT
COOTBETCTBYIOLIME [OCJIEAOBATENbHOCTH MHULMALWUU TPAHCKPUNLUM, TEepMHHALUH,
MpoMOTOpa u 3HXaHcepa, dpdexTuBHbIe cUrHabI nporeccunra PHK, takue kak crijalicuHr
U CUTHAJbl TMOJUAJEHUJIUPOBAHUSA, TOCJIENOBATEIbHOCTH, KOTOpPbIE CTAOUIU3UPYIOT
nuromiazmMatudeckyro MPHK; nmocinenoBatenbHOCTH, KOTOpBIE MOBBIMAIT 3()(HEKTUBHOCTH
TpaHcnAnuH (T.€. KOHCEHCYCHas TocjenoBarelbHOCTh Ko3aka), MoCienoBaTeNbHOCTH,
KOTOPBIE MOBBILIAIOT CTAOUIBHOCTD O€JIKa; U, P KEJaHUH, TOCIEeI0BATENIbHOCTH, KOTOPbIE
YCUJIMBAIOT CEKpeLHto Oeika. XapakTep TaKMX PEeryJHpyOIIUX IOCIeA0BATEIbHOCTEH
pasnu4aeTcss B 3aBUCHMMOCTM  OT OPraHU3Ma-xoO3sMHA, B NPOKAPUOTAX Takue
KOHTPOJUPYIOLIHE TMOCJHENOBATEIbHOCTH, KakKk MPaBUJIO, BKJIOYAT MNPOMOTOpP, CauT
CBSI3BIBAHMS PHOOCOMBI, a TaK)Ke MOCIEAOBATEIbHOCTH TEPMHUHALMH TPAHCKPHUIILHUH, B

OYKapuoTax, KaK TIpaBUJIO, TaKHUE KOHTPOIUPYHOIIHUE MOCICAOBATCIBHOCTHU BKIIHOYAKOT
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MPOMOTOPBI U MOCAEI0BATEIbHOCTH TEPMUHALIUN TPAHCKPUNLMHU. TepMUH «peryisiTopHbIe
MOCJE0BAaTENbHOCTU» BKJIOYAET, KaKk MHUHHUMYM, BCE€ KOMIIOHEHTBI, HajJu4due KOTOPBIX
UMeeT Ba’KHOE 3Ha4YeHUe AJs SKCIPECCUM U NPOLEeCCHUHIa, M MOXKET TakXe BKIHYaTh
JOMOJIHUTENbHbIE KOMIIOHEHTBI, 4Yb€ IMPUCYTCTBUE SBISETCS IOJE3HBIM, HampuMep,
MOCIe0BAaTENbHOCTH JUAEPHBIX NENTUAOB.

B KOHTEKkCTE HACTOSIIEro OIMUCAHMSA TEPMHH «IPOMOTOP» OTHOCUTCS K (pparMeHTy
HYKJIEMHOBOI KHCJIOTBI, KOTOPBI KOHTPOJUPYET TPAHCKPUMLMIO OAHONH WM HECKOJbKHUX
KOIUPYIOLINX TIOCJIEA0BATEIbHOCTEH, a TaKXKe KOTOPBIH CTPYKTYPHO HAEHTHQULUPYETCS IO
Hamuuuio caita cBasbiBanus aia JHK-3aBucumolni PHK-nonumepasel, CailiToOB HHULIMALIMHA
TPAHCKPUIIMU U Ipyrux nochenosarenbrocTeil JIHK, BrIFOYaromux, 6e3 orpaHu4YeHus], CalThl
CBSI3bIBaHMS (hAKTOpa TPAHCKPUIILMH, CANWTBI CBSI3bIBAHUS PEIpeccopa U akTUBaropa Oenka, a
TaKKe JI0Oble APYrue MOCIeNOBaTebHOCTH HYKJIEOTHIOB, U3BECTHBIE CIIELMAINUCTAM B JAHHOM
00J1acTH, KOTOPBIE HEMOCPEICTBEHHO WJIM OMIOCPEIOBAHHO PETYJIUPYIOT YPOBEHb TPAHCKPHUITLIUU
C JaHHBIM POMOTOPOM. «KOHCTUTYTHBHBII» MPOMOTOP MPEACTABIAET COOOH TaKOH MPOMOTOD,
KOTOPBII aKTHUBEH B OOJIBIIMHCTBE TKAHEH B OOBIYHBIX (PU3NOJIOTHUECKUX YCIOBHUSX U yCIOBHAX
pasBuTHs. «MHIynuOeNnbHbI» MPOMOTOP NPEACTaBIsieT CcOOOM  MPOMOTOP, KOTOPBIH
noaBepraercss (PU3NOJOTHUECKOH PEryJIILUH WIH PEryJSIIUU B XOI€ Pa3BUTHS, HAPUMEp, MPU
BO3ACHUCTBUM XUMHUYECKOTO MHAYKTOpA. « TkaHecmeun(pudHbIi» NPOMOTOP aKTHBEH TOJBKO B
KOHKPETHBIX TUIaX TKaHeH UJIN KJIETOK.

IIpoMOTOpBI, KOTOPBIE UCTIONB3YIOTCS JJI MPOAYKLIMU BBICOKOTO YPOBHS NOJUIENTHOB B
SYKApUOTUYECKUX KJIETKaX M, B YACTHOCTH, B KJIETKaX MJIEKOMUTAIOIIUX, IOJUKHBI OBITH
CIJIbHBIMU U, TPEINOYTHTENbHO, NOJDKHBI OBITh aKTHBHBIMH B LIMPOKOM JAHAIa30HE THUIIOB
kJeToK. CHJbHbIE KOHCTUTYTHBHBIE TIPOMOTOPBI, KOTOPBIE CIIOCOOHBI 3aITyCKaTh SKCIPECCHIO BO
MHOTHX THITaX KJIETOK, XOPOIIO U3BECTHBI B JAHHOH OOJIACTH U, TIO3TOMY, HET HEOOXOIUMOCTH B
UX TMOAPOOHOM ONHMCAHMM B JAHHOM JOKYMeHTe. B cooTBercTBMU C wunmeell HacTosImero
n300peTeHNs MPEANOYTUTENBHO HCIIONB30BaTh MPOMOTOp nutoMeranosupyca (CMV). IIpomorop
WIM TPOMOTOp/SHXaHCep, TMoJy4deHHble u3 HememneHHod pamHed (IE) oOmactu
uromeranosupyca (hCMV) denoBeka, B 0COOEHHOCTH MOIXOIST B Ka4eCTBE MPOMOTOpA IS
BeKkTOpa Ha ocHoBe TAAVO no Hacrosimemy n3ooperennto. Hemennennas paunsss (IE) oGmacte
nuromeranosupyca (hCMYV) uenoBeka u nosiyueHHble U3 Hee (PyHKLUHMOHAJBHBIE 3aITyCKArOIINe
SKCTPEcCHr0 (pparMeHThl W/WaM (DyHKIMOHANBHBIE yCHJIMBAIOIINE 3KCIPECCH0 (PparMeHTsl,
Hanpumep, onucanbl B EP0173177 u EP0323997, a Tak»ke XOpOLIO U3BECTHBI B JAHHOI 00IacTH.
Takum oOpaszom, Heckonbko (pparmeHToB HememneHHol panHelt (IE) obmactu hCMV wmoryT

HCTIOJIb30BATHCS B KAYECTBE MPOMOTOPA H/WITH MTPOMOTOpPa/IHXaHCepa.
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TepMHHBI «3HXaHCEPBD WM «IHXAHCEP», HCMOJb3yeMble B H300PETEHUH, MOTYT
oTHocuTbcsi k mnocienosBarenbHoct JHK, xotopass pacrnosnoxkeHa Kak CMeXHas C
nocienosarenbHocThio  JIHK,  komupyrommeidl peKOMOMHAHTHBIA MPOAYKT. DHXaHCEPHBIC
3JIEMEHTBI OOBIYHO PACTIONIOKEHBI B 5'-HAMPaBJIEHUH OT MPOMOTOPHOTO JIEMEHTA MITH MOTY T OBITh
pacToJIoKeHbl HUXKE WM B Mpeaenax komupyromieil mocnenosarensHoctu JIHK (Hampumep,
nocaenosarenbHoctd JIHK, TpaHCKpHOMpPOBaHHON MM TPAaHCIUPOBAHHOH B PEKOMOWHAHTHBIN
NPOAYKT WX MPOAYKTHI). Takum o0pa3oM, SHXaHCEPHBIH 3JIEMEHT MOXKET ObITh PACIIONIOKEH Ha
paccrosiunu 100 map ocHoBanwmid, 200 map ocHoBaHM# 1k 300 mtk GoJbIe Map OCHOBAHUH Nepen
nocaenosarenbHocThi0 JIHK, KoTOpas kogupyer peKOMOMHAHTHBIN MPOAYKT, WIN IOCHE 3TOU
MOCJIEA0BATENbHOCTH.  ODHXAHCEPHbIE  BJIEMEHTbl  MOTYT  YBEJIMYMBATH  KOJUYECTBO
JKCIIPECCUPYEMOro PeKOMOMHAHTHOTO TpoxaykTa ot mnocienosarensHoctd JIHK, mpesbimas
JKCIIPECCHUIO0, O0YCIOBJIEHHYO ONMUHOYHBIM TPOMOTOPHBIM 3JieMeHTOM. CrieninaarcTaM B JaHHOM
00J1aCTH TEXHUKH JOCTYITHO MHOXECTBO SHXaHCEPHBIX 3JIEMEHTOB.

B HekoTOpBIX  BapWaHTax  OCYINECTBJEHUs  HM300pETEeHHs  TeTepOJIOrHYHAs
MOCJIeI0BATENbHOCTD HYKJIEHHOBOM KHCJIOTHI, coaep:xalnas peryJsiTopHble
MOCJIEIOBATEIbHOCTH, KOTOPBIE OOECIEeUUBAIOT SKCIPECCHI0 TPONYKTA, KOAUPYEMOTro
reTepoJOrMYHON NOCIeA0BATENbHOCTHIO HY KII€MHOBOM KHUCIIOTHI, B LIENIEBBIX KJIETKaX MOXKET
BKJIIOUATh CIEAYIOLINE 3JIEMEHTHI B HAIPaBJIeHUH OT 5'-KOHIA K 3'-KOHIY:

nesblit (nepsbiif) ITR (MHBEpTHPOBaHHBIE KOHIIEBBIE TIOBTOPHI);

CMYV (uuromerajoBUpyCHBII) SHXaHCED,

CMYV (uuromerajoBUpyCHBIN) MPOMOTED;

uHTpoH reHa hBG1 (ren cyObeanHMLbI reMoriodnaa raMmma-1);

HYKJIEMHOBAas KUCJIOTa, KOAUPYIOLAas MPOAYKT;

curHan nojmaneHunuposanus hGHI1 (curnan nonmaaeHUIUPOBaHNUS TeHa TOPMOHA
pocTa 4eyoBeKa),

npasslii (Bropoii) ITR.

B HekoTOpbIX BapuaHTax pealu3allid HYKJIEHHOBAass KHUCJIOTA, KOAMPYIOIas MPOAYKT
(TpaHcreH) npencTaBiseT cOOOM MO MEHbINEH Mepe ONIUH I'eH, KOAUPYoImuii Oenok. B HekoTopbIx
BApPHAHTAX pPeATH3alMU TPAHCTEH KOAMPYET MO MEHbINEH Mepe OaHy HeOOJbLIYIO HYKJIEHHOBYIO
KHCJIOTY-MHrHOUTOp. B HEKOTOPBIX BapHaHTaxX pealu3alld TPAHCTEH KOTUPYET MO MEHbIIEeH
Mepe OJHy pelnopTepHyK MOJeKysly. B HexkoTopelx BapuaHTax peanusallid —Majas
WHTHOUPYIOINAsl HYKJIEMHOBAsI KUCJIOTa npencrasisier coboii miRNA. B HeKoTOpbIX BapHaHTax
peanu3aiuu Majiasi MTHrHOUPYIOINasl Hy KJISMHOBAsi KUCJIOTa TpeacTaBiisieT coboli sponge miRNA
wii TuD-RNA, kortopas HMHruOMpyeT aKTUBHOCTb IO MeHblLIed Mepe omHoi mMiRNA y

JKUBOTHOTrO. B HEeKoTOpBIX BapuaHTax peanuzanuud miRNA skcnpeccupyercst B KJIETKE TKaHH-
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MUIIEHH. B HEKOTOpBIX BapHaHTaX pealn3alud TKaHb-MUIIEHb MPEACTaBIsieT COOOW TKaHb
neueHu, uUeHTpaspHOW HepBHOH cuctembl (LIHC), rnas3, XKemynoyHO-KHIIEYHOTO TPAKTa,
JBIXaTEJbHBIX Ty TEH, MOJIOYHOM JKeJIe3bl, MOKETy JOUHOM KeJle3bl, MOYEBBIBOALIUX Iy TEH WIH
TKaHU MaTKHU.

B HekoTOpbhIX BapuaHTax BEKTOp Ha OCHOBe TAAVO uMeeT NPOAYKT SKCIPECCHH
reTEPOJIOTUYHON IMOCIeNOBATEIbHOCTH HYKJIEHHOBOW KHCJIOTBI, KOTOPBIM IpeacTaBisier coOoi
TEepPaNeBTUUECKUI MONUNENTH]] UIN PENOPTEPHBIN MOJUNENTUS,

B HexkoTOpbIx BapuaHTax BeKTOp Ha OcHOBE TAAV9O COIEpKUT TIeTepOIOTHYHYIO
MOCJIEIOBATEIbHOCTb HYKJIEMHOBOM KHUCJIOTBIL, KOAUPYIOLIEH MPOAYKT, KOTOPBIM MPEACTaBISAET
co0OM TepaneBTUYEeCKUH MONUIIENTH], Tl TePANEeBTHUECKUI MOTUNENTH MPEACTABISIET cOO0H
(bakTOp CBEPTHIBAHHS KPOBH, BBIOMPAEMBbIil U3 rpynIbl, cocTosmei u3 pakropa VIIL, ¢pakropa IX
WK X (PYHKIHOHAJIBHOTO BapHUAHTA.

B HexkoTOpbIx BapuaHTax BeKTOp Ha OcHOBE TAAV9O COIEpKUT TIeTepOIOTHYHYIO
MOCJIEIOBATEIbHOCTb HYKJIEMHOBOM KHUCJIOTBIL, KOAUPYIOLIEH MPOAYKT, KOTOPBIM MPEACTaBISAET
cobotii pakrop VIII mnum ero GyHKIIMOHAIBHBINH BAPUAHT.

B HexkoTOpbIx BapuaHTax BeKTOp Ha OcHOBE TAAV9O COIEpKUT TIeTepOIOTHYHYIO
MOCJIEIOBATEIbHOCTb HYKJIEMHOBOM KHUCJIOTBIL, KOAUPYIOLIEH MPOAYKT, KOTOPBIM MPEACTaBISAET
coboii pakrop IX mmu ero GyHKIMOHATBHBINA BAPHUAHT.

B HexkoTOpbIx BapuaHTax BeKTOp Ha OcHOBE TAAV9O COIEpKUT TIeTepOIOTHYHYIO
MOCJIEIOBATEIbHOCTb HYKJIEMHOBOM KHUCJIOTBIL, KOAUPYIOLIEH MPOAYKT, KOTOPBIM MPEACTaBISAET
coboii 6enok SMN1 (60K BBDKUBAEMOCTH MOTOPHBIX (IBUTaTENIbHBIX ) HEHPOHOB)

B HexkoTOpbIx BapuaHTax BeKTOp Ha OcHOBE TAAV9O COIEpKUT TIeTepOIOTHYHYIO
MOCJIEIOBATEIbHOCTb HYKJIEMHOBOM KHUCJIOTBIL, KOAUPYIOLIEH MPOAYKT, KOTOPBIM MPEACTaBISAET
coboii nonunentun RBD-S (pekoOMOMHAHTHBIN peLIeNTOP-CBA3BIBAIOIIUI JOMEH IIIMKOIPOTEHHA
S) Bupyca SARS-cov2 (kopoHaBUpPYC 2 THIA, BHI3BIBAIOINUHN TKETBIA OCTPBIN PECITUPATOPHBIHI
CUHJIPOM).

Dapmayesmuyeckas KOMROZUYUSA

B omHOM H3 acmekToB HacTosinee H300peTeHHe OTHOCUTCS K (papmareBTHUECKOH
KOMITO3UIIUU JJIsI TOCTABKH T€HHOTO MPOAYKTA HYXAAOLIEMYCSl B 3TOM CyOBEKTY, KOTOpast
COIEPKUT:

a) 000 M3 BBILIEYKAa3aHHBIX BEKTOPOB Ha OCHOBE TAAVY; n

b) bapmaneBTHUECKH TPUEMIIEMbIH 3KCITUTTUEHT.

B Hexoropeix BapmaHTax (apManeBTHYECKas KOMIIO3WULUS HCIOJb3YEeTCS IS

AOCTAaBKH 'CHHOTO MPOAYKTA HYXKAAOIEMYCA B 5TOM HYCITOBEKY.
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B KOHKpETHBIX BapuUaHTaxX OCYINECTBJEHHUs HacTosliee M300peTeHHe OTHOCUTCA K
(apManeBTHUECKOW KOMITO3ULMHU, COAEpIKaIlell BUPYCHYIO 4acTHLy Ha ocHoBe TAAV9 mo
n300peTeHn0 B (papMaleBTUIECKH MPUEMIIEMOM HOCHTENIE HJIM B JIPYTHX JIEKAPCTBEHHBIX
COEOMHEHUsX, (PapMalEeBTHYECKUE AareHThl, HOCUTENH, aAbIOBAHThI, pa30aBUTENH U T.I.
Hocurens nns uHbekuuil oOBIMHO siBisieTcs kuakuM. Hocurtenb nias apyrux cnocoOoB
BBEIEHUS MOXKET OBITb WJIM TBEPAbIM, WJIHU JKUIKUM, TAKUM KaK CTEPUJIbHAs anmupOTeHHAs
BOJIa MJIM CTEPWIIBHBIN amupOTeHHbIH pocaTHO-coneBol OydepHslii pacTBop. s BBeneHUs
NyTeM HWHTAJSIIUU HOCHUTENb SBJISETCS BABIXa€MBbIM U MPEANOYTHTEIHHO HAXOOUTCA B
TBEpPAOW WM KUAKOH naucrnepcHod ¢opme. B kauecTBe WHBEKIMOHHON Cpenbl
NPEATIOYTUTENIBHO HCIOJBb30BATh BOAY, COIEpXKAamyr A00aBKH, OOMIENPUHATBIE s
UHBEKIIMOHHBIX PAaCTBOPOB, TaKHe KaK CTAOMIU3MPYIOIIHUE areHThbl, COJH HWJIH COJEBbIE
pacTBopbl u/unu Oydepsr

B npyrux BapmaHTax OCYINECTBJEHHUs HAcCTOsInee H300PETeHHE OTHOCHUTCS K
(apManeBTHUECKOH KOMITO3HUIINH, COAEPIKAIIEH KIETKY, B KOTOPOH BEKTOp Ha ocHOBE TAAV9
UHTETPUPOBAH B TE€HOM, B (papMameBTUYECKH MPUEMJIEMOM HOCHUTENE WIN IPYTUX
JEKapCTBEHHBIX COEAMHEHUAX, (papMaleBTHUECKUX areHTax, HOCHTENSIX, aJbIOBAHTAX,
pa3baBUTENSAX U T.1.

«®@apmarieBTHUECKasT KOMITO3ULH» 0003HAUAeT KOMITO3MIMIO, BKIIFOYANOIIYI0 B CeOs
BBILIIEYKA3aHHBIH BEKTOP HAa OCHOBE TAAVO, cornacHo M300peTeHHIO |, N0 KpaliHel Mepe, OnuH
U3 KOMIIOHEHTOB, BBIOPAHHBIX M3 TPYIIIbL, COCTOALIEH M3 (papMaleBTUUECKH MPHEMIIEMbIX U
(bapMaKoJIOTHYeCKH COBMECTHMBIX SKCLUIHEHTOB, TAKUX KaK HAIOJHHUTENH, PAaCTBOPHUTEIIH,
pazOaBuTeNM, HOCHUTENH, BCIIOMOTATEJbHbIE, pACHpeAessIoNIe, CpPeAcTBa  JOCTaBKH,
KOHCEPBAHTBI, CTaOWIM3aTOPbI, AMYJbraTopbl, CYCIEHAMPYIOLINE AareHTbl, 3aryCTHTEINH,
PeryJsTOpbl MPOJIOHTUPOBAHHONH JOCTaBKH, BBIOOP M COOTHOIIEHHE KOTOPBIX 3aBHCHUT OT
NPUPOABI U crtoco0a HA3HAYEHHS U JO3UPOBKH. PapMarieBTUIECKIE KOMITO3ULIMHU 10 HACTOSIILEMY
HU300pPETEHHIO U CITOCOOBI UX M3TOTOBJICHUS OyIyT OECCIIOPHO OYEBHIHBIMU JIJIsI CIIELIUAIUCTOB B
sToi obnactu. IIpom3BomcTBO (hapMaleBTHUECKUX KOMIIO3ULUHN MPENNOYTHTEIBHO TOJDKHO
coorBercTBOBaTh  TpeboBanusiM GMP  (Hamnexamedl  NPOM3BOACTBEHHON — NPAaKTHKH).
Komno3nnus MoxeT BKIIFOYaTh Oy pepHYI0 KOMIO3ULNIO, TOHMYECKHE ar€HThI, CTAOMIN3aTOPBI U
COJIFOOUITH3aTOPBL.

«®@apMaleBTHUECKH TPUEMIIEMBbIM» CUHUTAETCS MaTepHual, KOTOpPbIH HE HUMEeT
OHMOIOTNYECKUX WM APYTUX NMPOTHUBOMOKA3aHUH, HATIPUMED, MaTePHall MOKHO BBOAHUTD CYOBEKTY
0e3 kakux-mmOO HekenmaTeNnbHbIX Ouonormueckux 3ddexro. Takum obOpa3oM, Takue
(apmaLieBTHUECKHE KOMIIO3ULIUK MOYKHO UCTIONB30BATh, HAIPUMED, JUIS TPAHC(PEKIIMH KIETKH eX

VIVO WJIH [T BBEZIEHHS in VIVO BHPYCHOW YaCTHIBI HJTH KJIETKH HETTOCPEICTBEHHO CYOBEKTY.
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TepMUH «3KCLUUMHUEHT» WU «BCIIOMOTaTeIbHOE BELIECTBO» HCIOJB3YeTCsl B JAaHHOM
JOKYMEHTE JJIl ONMHUCaHHWsA JIFOOOro KOMITOHEHTA, OTJIMYAIOLIErocs OT paHee OIMHCAHHBIX 10
JAHHOMY M300pETeHHI0. JTO BEIECTBA HEOPTaHMYECKOTO MM OPTaHUYECKOTO MPOHCXOMKICHHS,
UCIIOJIb3yeMble B TIPOLIECCE IPOU3BOJCTBA, WU3IOTOBJIEHHUS JIEKAPCTBEHHBIX IMpPENapaTroB s
NPUAHUS UM HEOOXOAMMBIX (PU3UKO-XUMUYECKHX CBOICTB.

ITon «cTabminM3aTopoM» TOHHUMAETCS BCIIOMOTATENIbHOE BELIECTBO HIJIM CMECh JIBYX U
OoJiee BCIIOMOTaTEIbHBIX BEINECTB, KOTOPbIE O0ECIEYMBAIOT (PUINUECKYIO /I XUMHYECKYIO
CTaOMIIBHOCTD aKTUBHOTO areHTa.

ITon Tepmunom «Oydepy, «OydepHas koMno3uLus», «Oy(epHbIi areHT» MOHUMAeTCs
pacTBOp, CHOCOOHBIA COXpaHATb 3HaueHwe pH, Omaromapsi B3auMONEHCTBHIO KHUCJIOTHBIX H
IIeJIOUYHBIX KOMIIOHEHTOB, BXOASIIHUX B €r0 COCTaB, KOTOPbIH AaeT BO3MOXKHOCTb Ipenapary
BeKkTOpa Ha ocHOBe TAAVY, mposBisATh ycTONUMBOCTD K M3MeHeHussM pH. B obmem ciyuae,
NPEeNMY LIeCTBEHHBIMH ABJISIOTCS 3HaueHus pH gapmanesrnueckoit komnozuuuu ot 4,0 1o 8,0. B
KadecTBe Oy(QepHBIX areHTOB MOTYT OBITh HCIIONB30BAHBI, HANIPUMEp, alleTaTHbIH, (ochaTHBbIH,
LUTPATHBIN, THCTUAUHOBBIN, CYKIIMHATHBIA U T.1. Oy(epHble pacTBOPHI, HO, HE OTPAHUYUBASIChH
UMHU.

dapmarieBTHUECKAsT KOMIIO3ULUS SIBIISIETCS «CTAOMJIBHOW», €CITM aKTHBHBIM areHT
COXpaHseT CBOK (PU3MUECKYH) CTAaOMJIBHOCTh W/WIM XUMHUYECKYIHO CTaOUJIBHOCTb W/WIIH
OHMONIOTNYEeCKY0 aKTHMBHOCTb B TEUYEHHE 3asiBIEHHOTO CpPOKAa TOAHOCTH MPH TEMIepaType
xpaHeHus1, Hanpumep, npu 2-8 °C. IlpennmouturenpHO, YTOOBI AKTUBHBIA areHT COXPAaHsI H
(bU3NIECKyI0, U XUMHUYECKYI0 CTa0MJIBHOCTb, a TaKke OWONIOTHUECKYI0 aKTUBHOCTB. llepmon
XpaHEHMUs] BBIOMPAETCS HA OCHOBAHMHU PE3yJIbTATOB HCCIENOBAaHMS CTAOMIBHOCTH TIPH
YCKOPEHHOM U €CTECTBEHHOM XPAHEHUH.

dapmarieBTHUECKAsT KOMIIO3HULUS MO JAHHOMY H300PETEHHI0 MOXKET HM3rOTaBIMBATHCS,
yIaKOBbIBATHCS WM IIHPOKO MPOJABATHCSA B BUAE €IUHUYHON CTAaHAAPTHOM 103bI MJIM MHOXKECTBA
€IMHUYHBIX CTAHIAPTHBIX 103 B BUJE TOTOBOM JIeKapcTBeHHOMH (popmbl. Mcronb3yeMblii B JaHHOM
JOKYMEHTE€ TEpMHUH «EIWHUYHAs CTaHAapTHas [03a» O3Ha4daeT MJUCKPETHOE KOJINYECTBO
(apMaLIeBTHUECKOW KOMITO3ULIUH, COAEpIKALIEeH 3apaHee ONpeesieHHOe KOJUIECTBO aKTHBHOTO
uHrpenuenTa. KomudecTBO aKTUBHOTO HHTPEeNUeHTa OObIYHO PAaBHO JO3UPOBKE AKTUBHOIO
UHTPEINEeHTa, KOTOPBIH OyAeT BBOOUTBCA CYOBEKTYy, MJIM YOOOHOW HacTH TAaKOH IO3MPOBKH,
HanpuMep, MOJOBUHE WIH TPETU TAKOH TO3UPOBKH.

Cnocob oocmasku 2enno2o0 npooykma

B onHOM U3 acniekToB HacTosIee H300PETEeHNE OTHOCHTCS K CITOCOOY JOCTaABKU T'€HHOTO

NPOAYKTAa HYKIAIIEMYCs B 3TOM CyOBEKTy, KOTOPBbIH BKJIIOYAET BBENCHUE CYOBEKTY
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mo00ro W3  BBINIEYKA3aHHBIX BEKTOPOB Ha OCHOBe TAAV9O wnm  BbIIeyKa3aHHOM
(dapManeBTHUECKOH KOMITO3HIINH.

ITox cyObexkToM NoApa3yMeBaroT JIFOOOMH KIUBOUW OpraHU3M, KOTOPBIN MOAAAETCs
BO3ACHUCTBHUIO CIIOCOOAMH, MIPEACTABICHHBIMU B HACTOSIIEM OMMCAHUH. B KOHKPETHBIX
HEOTPAaHMYMBAIOIINX BAPHAHTAX OCYIIECTBJICHUS CyOBEKT SIBJIIETCS YEIIOBEKOM.
BrieynoMsiHy Tl CyOBEKT MOXKET OBITh My KCKOTO FUTH JKEHCKOTrO ToJia JF0OOoro Bo3pacra.

JIroboii crmoco® BBeAeHHsI BEKTOpa Ha OCHOBe TAAVO, mpuHsTHIA B HaHHOW 00JacTH,
MOJKET COOTBETCTBYIOIIUM OOpPa30M HCIOIb30BATHCS ISl BBIIIEYKa3aHHOTO BEKTOPa Ha OCHOBE
rAAV9, no naHHOMy U300PETEHHIO.

ITpumepsl crtocoO0B BBENEHHSI BKJIFOYAIOT B ce0s1 MECTHOE PUMEHEHNE, UHTPAHA3AIbHOE,
UHTJSIIUOHHOE, YPE3CIU3UCTOE, TPaHCAEPMabHOE, SHTepabHOE (HAmpuMep, NepOpasbHOE,
pEeKTalbHOE), TapeHTepalbHOe (HAmpuUMep, BHYTPHBEHHOE, IMOAKOXKHOE, BHYTPUKOXKHOE,
BHYTPHUMBIIIEYHOE) BBEACHHUS, a TAKKE WHBEKIIMY HETIOCPEACTBEHHO B TKaHb UJIM B OPTaH.

UHBEeKIMOHHBIE  TIpenapaTtbl MOIYT  OBITh  TPUTOTOBIEHBI B OOLIENPUHSTHIX
JEKapCTBEHHbIX (OpMax: B BHIE JKUIKUX pPACTBOPOB WM CYCIIEH3UH, TBEPABIX (HopMm,
MOJX OMSALINX JUIsl IPUTOTOBJICHUS PACTBOPOB UJIH CYCIIEH3HUH B JKUAKOCTH Nepe MHbEKLUUEH, HITH
B BUJI€ SMYJIbCUI. AJNBTEPHATHBHO, MOJKHO BBOJIUTH BBIIIEYKAa3aHHBIN PEKOMOMHAHTHBINA BHPYC
Ha ocHOBe AAVY 1o 1aHHOMY M300pPETEHHUIO JIOKAJIbHO, & HE CUCTEMHO, HANIPUMED, B BUAE JETI0
WIA B KOMITO3ULIMH € 3aMeJJICHHBIM BBICBOOOKICHHEM.

PexomOuHanTHBIT BuUpyc Ha oOcHOBe AAVO BBOmAT B OpraHusM B 3(PQPEKTHBHOM
KonuvecTse. PekoMOMHAHTHBIN BUPYC HA OCHOBE AAVO NpeanoYTHTENbHO BBOAST B OPTaHU3M B
Ononornyeckn sddexTuBHOM KommuectBe. «buonormueckn 3¢ ¢eKTUBHOE» KOJIMYECTBO
PEeKOMOMHAHTHOTO BHpPyCa MPEACTaBISIET COOOM KOJNUYECTBO, KOTOPOE AOCTATOYHO, YTOOBI
BbI3BaThb WH(EKIHMIO (WM TPAHCAYKLHIO) M KCIPECCHIO MOCIENOBATENbHOCTH HYKJIEHHOBOU
KHCJIOTHI B KJieTke. Ecin Bupyc BBOZAT B KIIETKY in Vivo (Hampumep, BUPYC BBOIAT CyOBEKTY, KaK
OMHCAHO HUXKeE), «Ononorudecku 3G heKTUBHOE» KOJIMYECTBO BUPYCHOTO BEKTOPA MPEACTABIISET
co0Ol KOJNUYECTBO, KOTOPOE MAOCTATOYHO, YTOOBI BBI3BATH TPAHCAYKIHUIO M SKCIPECCHUIO
NOCJIEIOBATEIbHOCTH HY KJIIEHHOBOM KHCIIOTHI B KJIETKE-MHUIIEHH.

KrneTka nist BBeZIeHUs BBIIIEYKA3aHHOTO PEKOMOMHAHTHOTO BUpyca Ha ocHoBe AAVO mo
H300pPETEHUI0 MOXKET OBITh KJIETKOM JIF00OTr0 THIA, BKIIOUas B ce0s1 0€3 OrpaHNYeHHs], MOTOPHBIE
HEHpPOHbI WJIM TMpOYME TKAHW HEPBHOH CHCTEMBl, STHUTEIHAJIbHBIE KJIETKH (HarmpuMmep,
SMUTENNANbHBIE KJIETKU KOXKH, IbIXaTeNbHBIX NyTeH M KUIIEYHHKA), TEYEHOYHbIC KIETKH,
MBILIEYHbIE KJIETKH, KIETKH Celle3eHKH, (uOpOONacThl, HHIOTENHANbHBIE KIETKH W TOMY

ono0HOE.
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BeimeykasaHublli peKOMOWHAHTHBIM BUpYC Ha ocHOBe AAVO mo wm3o0pereHunro He
UCTIONB3YETCs TSI MOIU(UKALMN Te€HETUYECKOH LEJOCTHOCTH KIIETOK 3apOIBIIICBON JIMHUU
JeJIOBeKa.

Ilpumenenue

B oxHOM M3 acmekToB HacTosllee U300PETEeHNE OTHOCHTCS K IPUMEHEHHIO JII0OOro U3
BBILIEYKA3aHHbIX BEKTOPOB Ha OCHOBe IAAVO wmnm BelmeykasaHHOW (apmareBTHUYeCKOH
KOMITO3ULIUU JJIs JIedeHUs1 3a00JIeBaHUs y HY KAAOLIETOCs B ’TOM CyOBeKTa.

B HekoTOphIX BapuaHTaxX OCYLIECTBIEHHS NPHUMEHEHUs 3a0oJieBaHHWE BBIOHMPAIOT U3
rpynmsl: 3a00J€BaHUsl KPOBH, 3a00JI€BaHUS LEHTPAIbHON HEPBHOH CUCTEMBI, 3a00eBaHM
MeTaboaM3Ma, 3a00JI€BAHUS MBIIIIL, HACIEACTBEHHbIE 3a00IE€BaHUS.

ITon cyOBEKTOM MOAPa3yMEBAIOT JIFOOOE KMBOTHOE, KOTOPOE MOANAETCS BO3IEHCTBUIO
crioco0amu, TPEACTaBICHHBIMUA B HACTOSIIEM ONMUCAHMU. B KOHKPETHBIX HEOTPaHUYMBAOLINX
BAPHAHTAX OCYIIECTBJIEHHUsS] CyOBEKT SIBISIETCS YEJIOBEKOM. BBIIEyOMSHYTBIH CyOBEKT MOXKET
OBITH My>KCKOTO HJTH JKEHCKOTO TI0J1a JIF0OOTo BO3pacTa.

Beenenne Bekropa Ha ocHOBE TAAV9 10 HacTosIEMY H300pPETEHHIO CYOBEKTY-4EJI0BEKY
WIA KUBOTHOMY, HYJKAAIOLIEMyCsl B 3TOM, MOXKHO IPOBOIUTH JIFOOBIM H3BECTHBIM B JaHHOH
o0yactu crocoboM 171 BBEEHHSI BUPYCHBIX BEKTOPOB.

ITpumepsl crtocoO0B BBENEHHSI BKJIFOYAIOT B ce0s1 MECTHOE PUMEHEHNE, UHTPAHA3AIbHOE,
UHTJSIIUOHHOE, YPE3CIU3UCTOE, TPaHCAEPMaIbHOE, SHTepabHOE (HAmpuMep, NepopasbHOE,
peKTalbHOE), TapeHTepalbHOe (HAmpuUMep, BHYTPHBEHHOE, MOAKOXKHOE, BHYTPUKOXKHOE,
BHYTPUMBILIEYHOE) BBEACHHS, & TAKIKE HHBEKLMH HETOCPEICTBEHHO B TKAHb MJIU B OPraH.

UHbeKUMOHHBIE Mpenaparbl MOTYT ObITb TPUCOTOBICHBI B OOLIENPHHSITHIX
JEKapCTBEHHbIX (OpMax: B BHIE JKUIKUX pPACTBOPOB WM CYCIIEH3UH, TBEPABIX (HopMm,
MOJX OMSALINX JUIsl IPUTOTOBJICHUS PACTBOPOB UJIH CYCIIEH3HUH B JKUAKOCTH Nepe MHbEKLUUEH, HITH
B BHJE OMYJIbCHI. AJIbTEPHATHBHO, MOKHO BBOJUTH BbILICYyKAa3aHHbIH PEKOMOUHAHTHBINA BUPYC
Ha ocHOBe AAVY 1o 1aHHOMY M300pPETEHHUIO JIOKAJIbHO, & HE CUCTEMHO, HANIPUMED, B BUAE JETI0
WIA B KOMITO3ULIMH € 3aMeJJICHHBIM BBICBOOOKICHHEM.

B HEekOoTOpBIX BapuaHTax NMpUMEHEHHs 3a00IeBaHNe BIOMPAIOT U3 TPYIIIBL: 3a00JIeBaHUS
KPOBH; 3a00JI€BaHNsI LICHTPAJIbHON HEPBHON CHCTEMBI, 3a00eBanus MeTabon3Ma; 3a00IeBaHus
MBILIILT, HACJIEACTBEHHbBIE 3a00IeBaHMSI.

B HexkoTOphIX BapHaHTax MPUMEHEHHs 3a00JeBaHUE MpEACTaBisieT coOoH 3aboeBaHne
KPOBH.

B HexkoTOphIX BapHaHTax MPUMEHEHHs 3a00JeBaHUE MpEACTaBisieT coOoH 3aboeBaHne

MBIIIIT.
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B  HexoTOppIX BapuaHTax MpUMEHeHHs 3a00NeBaHUE  TPEACTABISET  COOOH
HacJIeCTBEHHOE 3a00IeBaHeE.

B HekoTOpBRIX BapHaHTAaX OCYLIECTBJICHUS MPUMEHEHHUS MPOAYKT OSKCIPECCHU
reTEePOJIOTUYHON MOCNIeN0BATEIbHOCTH HYKJIEHHOBOH KHUCIIOTHI MpeacTaBisieT codoit ¢pakrop IX
WK ero (pyHKIMOHAIBHBINA BApUAHT.

B HekoTOpBRIX BapHaHTAaX OCYLIECTBJICHUS MPUMEHEHHUS MPOAYKT OSKCIPECCHU
reTePOJIOTUYHOH MMOCIEN0BATEIPHOCTH HY KIIEHHOBOM KUCIIOTHI IpencTasisieT codol dpaktop VIII
WK ero (pyHKIMOHAIBHBINA BApUAHT.

B HekoTOpBRIX BapHaHTAaX OCYLIECTBJICHUS MPUMEHEHHUS MPOAYKT OSKCIPECCHU
reTEePOJIOTUYHON TOCJIEOBATENbHOCTH HYKJIEMHOBOM KHCJIOTBI TPEACTaBISIET CO0OH Oenok
SMNI (6enok BBLDKMBA€MOCTH MOTOPHBIX (JIBUTaTENbHBIX) HEHPOHOB)

B HekoTOpBRIX BapHaHTAaX OCYLIECTBJICHUS MPUMEHEHHUS MPOAYKT OSKCIPECCHU
reTePOJIOTUYHOH MOCIEeN0BATEIBHOCTH HY KJICHHOBOH KHCIIOTHI MMPEACTABIISIET COOOH MOIMITENITH
RBD-S (pexoMOMHAHTHBIH peLenTop-CBA3BIBAIOIINN OMEH TriukonporenHa S) Bupyca SARS-
cov2 (KOpOHABUPYC 2 TUIIA, BBI3BIBAIOLIUN TSKENBIA OCTPBIN PECIUPaTOPHBIA CHHAPOM).

B HeKOTOpBIX BapuaHTax OCYINECTBJIEHHs NPUMEHEHMs JFOOOH W3 BbIIEYKa3aHHbBIX
BEKTOPOB Ha OCHOBe TAAVO wunu BhlmeykazaHHOH (apManeBTHUECKOH KOMITO3HIINU
UCIIOJB3YIOTCS B TEPAIEBTUIECKH 3PPEKTUBHOM KOJIMUECTBE.

ITon «repaneBTHUeCKH 3((EKTUBHBIM KOJIHUYECTBOMY) MOIPA3yMEBAECTCS KOJIUYECTBO,
KOTOPOE AOCTATOYHO Uit oOnerdenus (Hanmpumep, IJIsl CMATYEeHUs, YMEHbIIEHUS], CHUKEHHUS ) TIO
MeHbIIEH Mepe OJHOrO M3 CHMIITOMOB, CBS3aHHBIX C MATOJOTMYECKHM COCTOsSIHHEM. [[pyrumu
CJIOBaMH, «TepamneBTU4Yecku 3(PQeKTHBHOE» KONMYECTBO NPEACTaBISIET COOOH KOJUYECTBO,
KOTOPOE OCTATOYHO ISl 00eCIieueH s] HEKOTOPOr'o YIJIyUIIeHHUsI COCTOSIHUS CYObEKTa.

JI03UPOBKH BBILIEYyKa3aHHOTO PEKOMOMHAHTHOTO BUpyca Ha ocHoBe AAV9 1o maHHOMYy
n300pereHnio Oy Iy T 3aBUCETh OT croco0a BBEAEHUs, KOHKPETHOIO BUPYCHOTO BEKTOPA U UX
MOXHO ONpPENeNATh PYTHHHBIMU crocoOamu. IIpuMepHbIMH 1M0O3aMU IJ JTOCTHIKEHHS
TepaneBTUYeCKoro 3¢ dexra sSBISIOTCSI BUPYCHbIE TUTPBI, COCTABIISIFOLINE IO MEHbIIEH Mepe
npumepso 10°, 10%, 107, 108, 10°, 10'°, 10!, 102, 10%3, 101, 10'°, 10 Tpancayupyromux
eIUHULL UIu Oonbie, NPEATIOYTUTEIBHO npUOJU3UTETBHO oT 10° no
10'° TpancaynMpylOmUX eAMHHI, elle Oojee mpeamouTutenbHo 10 Tpancayuupyromux
€IUHULl Ha KUJIOTPAMM.

Takum oOpa3zoMm, peKOMOWHAHTHBIN BUPYC Ha ocHOBe AAVO, peareHThl M CHOCOOBI 1O
HACTOSIIEMY H300PETEHHI0O MOJKHO HCIIOJIb30BATh JAJIS HAIPABJICHHS HYKJICHMHOBOW KHCJIOTBHI B
AeNnAInecss WIM HeOeNsdmuecs KIeTKH W Ul CTaOWIBHOM OKCIPECCHH B JTHX KJIETKaX

reTepoJIOTUYHON HYKJIEMHOBON KHUCHIOThI. C HUCIIONB30BaHUEM STOM BEKTOPHOM CHUCTEMBI CTalO
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BO3MOYKHO BBOJHUTH B KJIETKH B YCJIOBHUSX 1N VIVO IeHbI, KOTOPBIE KOAUPYIOT OEJKH, BIUSIOIINE HA
¢usnonoruro kKiIeTok. TakuMm 00pa3oM, BEKTOPBI MO HACTOALIEMY H300PETEHHIO MOTYT OBITh
NOJIE3HBIMU B T€HHOH TEPAIUU MPH MATOJOTHIECKUX COCTOSHUSX.

Hacrosimmee m300peTeHre MOMHO HCIIONB30BaTh Ui JOCTaBKH JIFOOOH dUy»KepOaHOU
HYKJIEMHOBOH KHCJIOTHI ¢ OHONOrn4eckuM 3PpQPEeKToM AJIsl JIeUeHHsT WIH OCIabJIeHNUs] CHMIITOMOB,
CBSI3AHHBIX C KaKUM-JIMOO paccTpOHCTBOM, OOYCJIOBJICHHBIM TeHHOH sKcmpeccued. Ilpumepst
NATOJIOTUYECKUX COCTOSTHUN BKJIFOHAIOT B cebst Oe3 orpaHrueHHs! KUCTO3HbIN GuoOpo3 (u npyrue
3a0o0neBaHysl JIErKux ), remMopuimo A, remod o B, Tanaccemuro, aHeMUH 1 IpyTrye HApy I EHHS
ceepreiBaemoctn kpoBu, CIIM]I, Gone3nr Amnbureiimepa, Oonesnb IlapkuHcoHa, 0OJe3HBb
I'erTuHITOHA, OOKOBOW aMHOTPOGUUECKUN CKIIEPO3, SIWICTICHI0 U JAPYTHe HEBPOJOTHUYECKHE
paccTpoiicTBa, caxapHblii nuaber, MblmeuHsle nuctpodpru (Hampumep, [lromenna, bekkepa,
criuHaibHass wbinedHass arpodus (SMA)), OGonesnp ['ome, Oonesnp Xeprepa, nepuIUT
aJIeHO3MHIeaMHIHA3bl, OOJIE3HN HAKOIUIEHHs TJIMKOTeHAa W JIpyrue Merabonudeckue ne(eKTsl,
3a00s1eBaHNsI COTUAHBIX OPTAaHOB (HANPUMeEp, MO3Ta, IIEYSHH, TIOUEK, CEepALa) U TOMY OAO0HOe.

ITepeHoc reHoB 0OMaaeT 3HAUYUTENBHBIM TOTEHLUIMAIOM NMPUMEHEHUS U TOHUMAaHUSA U
CO3MIaHUsI CIIOCOOOB JIEUEHHS MATOJOTMYECKHX COCTOSTHUHN. CyImecTByeT psii HAacJeICTBEHHBIX
3a00seBaHui, AJs1 KOTOPBIX OBUIM M3Y4YEeHBI M KJIOHHPOBAHbI Ae(EeKTHbIE I'eHbl. B HEKOTOPBIX
cilydasix W3BeCTHa (YHKLHMS 3THUX KJIOHHPOBAHHBIX T'€HOB. B 1e0oM, yIOMSIHyTBIE BbIIIE
NAaTOJIOTUYECKHE COCTOSIHMSI EJATCS Ha JABa Kiacca: AeQULIUTHBIE COCTOSHUS, KakK IMPaBHIIO,
nepuuT (GepMeHTOB, KOTOpPbIe OOBIMHO HACJIEAYIOTCS PELECCHBHBIM OOpa3oM, M COCTOSHUS
HapyIeHus OajaHca, MHOTA C BOBJICUEHHEM 110 MEHBIIEH Mepe PEryIATOPHBIX W CTPYKTY PHBIX
OesKoB, KOTOpBIE HACIEAYIOTCS IOMHHAHTHBIM oOpasom. Ilpu nedunurtHbIX 3a00neBaHUIX
MO>KHO HCTIOJIb30BaTh NMEPEHOC T€HOB, YTOOBI BHECTH HOPMAaJIbHBIN ['eH B MOPAYKEHHbIE TKAHH JJIs
3aMeCTUTENbHON Tepanuu. lIpyM maTtonorndyeckux COCTOSHHSIX HAapyIIeHHs OanaHca MepeHoc
I€HOB MOKHO HCIIOJIb30BaTh Il CO3AaHMS MATOJIOTHYECKOTO COCTOSIHUS B CMOZENHUPOBAHHON
chucTeMe, KOTOPYK 3aTéM MOXKHO HCIIONb30BaTh A  pa3pabOTKH Mep MpPOTHB 3TOTO
MATOJIOTHYECKOTO COCTOsiHUSL. Takum 00pa3oM, CHocoObl MO HACTOSIIEMY H300PETEHHIO
MO3BOJISIFOT JICYNTh TIeHeTHueckue 3aboseBaHus. CornacHO H300pETeHMIO, MATOJOTMYECKOoe
COCTOSIHUE JICYUTCSl TyTE€M HYaCTHYHOI'O WIJIM TOJHOTO YCTpaHeHus aedekra win aucOanaHca,
KOTOpPBII BbI3bIBaeT 3a00JIeBaHHE WIN YCYIyOJsieT CTENeHb €ro TSKeCTH. Takike BO3MOXKHO
UCTIOJIB30BAHUE CaNT-CIIeMU(PUUHON HWHTErpaliil HYKJIEHHOBBIX MOCIENOBATEIBHOCTEH IS
3arycKa MyTalui WK UCTIPABIIEHUS 1e(PEKTOB.

Cnocob nonyuenus éexkmopa na ocrose r4AV9

B ogHOM U3 acmeKkToB HACTOsIIEe U300PETEHNE OTHOCHUTCS K CIIOCO0Y MOTyYeHUs TFOOO0Tro

U3 BBIIEYKA3aHHBIX BEKTOPOB Ha OCHOBE rAAV9, KOTOPBIN BKIHOYAET TPAHCHEKIMIO KIETOK-
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NPOAYLIEHTOB, COOTBETCTBEHHO, JIFOOOH M3 BBIMIEYKA3aHHBIX HYKJIEHMHOBBIX KHCIOT, KOTOPBIE
CoIlepKaT TOCJEeNOBATEIBHOCTh, KOMUPYIOMYK MoauduimpoBanHeii Oenok VP1  kamcuna
aZleHoacCcOLMUpPOBaHHOrO BHpyca 9 ceporuna (AAV9), uiam BhIIEYKAa3aHHOW HYKJIEHHOBOU
KHUCJIOTOM, KOAUPYIOLIEH KarCum.

benku kamcupga MOryT OBITh 3KCIPECCHPOBAHBI M3 PEKOMOMHAHTHOT'O BHPYCA, BEKTOPA
SKCIIPECCUN WJIM U3 JIMHUM KJIETOK, B KOTOPYIO CTAOMJIBHO MHTETPHPOBAHBI I'€HbI OMHMCAHHBIX
MOIU(UIIMPOBAHHBIX KarmcuaoB AAV WM KOAMPYIOIIHE MOCIenoBaTebHOCTH. Kpome Toro,
u3o0pereHne odecrieunBaeT nojydeHne kancuaos AAV ¢ ONMMCaHHBIMH MyTAlMSIMU in Vitro u3
OenkoB kancunoB AAV M KOHCTPYHPOBAaHME yTNAKOBAaHHBIX KarcuaoB in vitro. M3o0pereHue
Takke oOecrednBaeT IoJyuyeHHe MOIU(UIIMPOBAHHBIX KamcuaoB AAV, KoTopele ObUIH
FeHeTUYECKH CKOHCTPYMPOBAaHbl [JIi JKCIPECCUH TIe€TEePOJOTHYHBIX AIUTONOB KIMHUYECKU
BAKHBIX AHTUT'€HOB, YTOOBI BBI3BATb UMMYHHBIH OTBET.

Crioco6 mony4yenus BekTopa Ha ocHoBe TAAV9 nmoapoOHO onrcaH B MpUMeEpax.

1panceennoe xcueomuoe

CornacHo HEKOTOPBIM ACMEKTaM PACKPBITHS MPEAOCTABISETCS CIOCO0 CO3MaHMs MOAEITH
COMAaTHYECKUX TPAHCTEHHBIX JKHBOTHBIX. B HEKOTOPBIX BapHaHTaX peayn3aliui Croco0 BKIFOYAET
BBEICHNE JIFOOOTO M3 BBILEYMOMSHYTHIX TAAV He SIBIAIOLIEMYyCsl UEIOBEKOM JKUBOTHOMY, Iie
rAAV conepXUT 1Mo MEHbIIeH Mepe OOUH TPAaHCTeH, H rae TAAV HHQUIMPYET KIETKU TKaHH-
MUIIEHU KUBOTHOT'O, HE SABJISIOLIErOCs YeJIOBEKOM.

B HexoTOpBIX BapHaHTax BO3MOKHO UCTIOJIb30BAHUE ONMMUCAHHBIX BAPHAHTOB KaTrlCUIOB ISl
CO3/1aHMsl MOJENN COMAaTUYECKUX TPAHCTEHHBIX >KUBOTHBIX, KOTOpble BKJIIOUAIOT BBEJEHUE
1r000r0 M3 BBILIEYTIOMSHYTHIX TAAV HE OTHOCSAIIEMYCSl K UEJIOBEKY JKHBOTHOMY, rae rAAV
COZIEP>KUT IO MEHbLIeH Mepe OAMH TPaHCreH. B HEKOTOpBIX BapHaHTax pealn3alliy TPaHCTeH
npeacTasisier coOoH Mo MeHbIIel Mepe OIMH I'eH, Koaupyromuii 0enok. B HekoTopeIx BapraHTax
peanr3anyy TPAHCT€H KOJUPYET MO MEeHbIIeH Mepe OnHY HeOONBLIYI0 HYKJIEHHOBYIO KHUCIIOTY-
UHruOUTOp. B HEKOTOPBIX BapHaHTaxX peajn3alMy TPAHCTEH KOAMPYET IO MEeHbIIEH Mepe OgHy
PENOPTEPHYIO MOJIEKYJTY.

Comarndeckoil TpaHCTEHHOM KMBOTHOH MOIEJBIO MOXKET OBITh MIIEKONUTAOIIEE, TAKOE
KaK MBIIIb, KPbICA, KPOJIUK, COOaKa, KOIIKA, OBLIA, CBUHBS, PUMAT, HE SBIISTFOIIUNCS YEJTOBEKOM.

B HekoTOpBIX BapHaHTax peaju3alud MPEAroJaraéMblil TEPaneBTUUYECKUN ar€HT MOMKHO
BBOIUTb MOJEIH COMATHYECKOTO TPAHCI'€HHOrO >KMBOTHOTO IJIsi ompeneieHus s¢dexra

npeanojaracMoro TePanCBTUICCKOro arcHra Ha naToJJorutdeCKkoe COCTOAHUEC KUBOTHOTO.

IIpumepsl
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JUts HawydInero NMOHUMAaHUS HU300pPETeHUs] MPUBOIATCS CIEAYIOINE TPUMEpPBhL. IJTH
NpUMEpPBl MPHUBEIEHBI TOJBKO B WJUIFOCTPATHBHBIX LENSIX M HE JOJDKHBI TOJKOBATBCS Kak
OrpaHUYHBAIOLINE chepy MPUMEHEHHUs H300peTeHHs B 000 dhopMe.

Bce myOmukainyy, maTeHTHl M TATEHTHBIE 3asBKH, YKa3aHHbIE B 3TOH crenuQukanuu
BKJIFOUEHbI B JAHHBIA JOKYMEHT NMyTe€M OTCHUIKU. XOTS BBIIEYIIOMSIHYTOE M300peTeHHne ObLIOo
IOBOJIbHO TMOAPOOHO OMUCAHO MyTeM WUIIOCTPAIMA U TpUMepa B LESX HCKIOYSHHS
IBYCMBICJICHHOTO TOJIKOBAHHSI, CIIEIIAJIIICTAM B JAHHOM 00J1aCTH Ha OCHOBE HJIeH, PACKPBITHIX B
JaHHOM H300peTeHuHu, OyZeT BIOJIHE MOHATHO, YTO MOTYT OBbIThb BHECEHBbI ONpENeICHHBIC
U3MeHeHHs1 1 Mogudukanuu 0e3 OTKIOHEHHs OT CYIIHOCTH U 0ObeMa NMpUjIaraeMbIXx BapHAHTOB
OCYIIECTBIIEHHS] U300PETEeHUSI.

Marepuanbl 1 00He METOABI

Memoowr pexomobunanmmuoii J[HK

s manunyssiauii ¢ JIHK ucnons3oBanu craHaapTHBIE METONBI, OMMCaHHbIe y Sambrook
J. u gp., Molecular cloning: A laboratory manual; Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, 2012. Pearentbl s MOJNEKYJSIpHOW OHOJNIOTHH HCIOJIB30BAIH
COTJIACHO MHCTPYKLUAM IPOU3BOAUTENEH.

Cunmes eenog

TpeOyemble CerMeHTBHl T'€HOB MOJNyHYalH M3 OJUTOHYKJIEOTHIOB, CO3IAHHBIX IyTEM
XUMHYECKOro cuHTe3a. [ enHble cermMeHTsl uHOM oT 300 1o 4000 m.H., KOTOpbIe (hJTAHKHPOBAHBI
VHUKQJIbHBIMA ~ CaliTaMH  PECTPUKLMH, coOMpasu TyTeM ODKUIa U JUTHPOBAHUS
OJIUTOHYKJIeOTUOB, BKirovast ITP-ammmudukanmio U mocienyrliee KIOHHPOBAaHHE dYepes
yKa3aHHble caiTel pectpukumu. I[locnemoBatensHocTrn JIHK CyOKJIOHMPOBaHHBIX T'€HHBIX
(bparMeHTOB MOATBEP KN NyTeM cekBeHuposanus JJHK.

Onpeoenenue nocredosamensnocmeil JJHK

IMocnenosarensuoctu JJHK onpenensinu nytem cexkBernnpoBanus no CeHrepy.

Ananuz  nocneoosamenvnocmeii  J[HK u  6eaxkoe u odpabomrka OaHHBIX O
HnoC1e006amMeIbHOCHIAX

IIpumensiiu naket nporpamMm SnapGene Bepcuu 5.1.4.1 ana co3pnaHus, KapTUPOBaHMUS,
aHanu3a, AHHOTHPOBAHUS U WILTIOCTPALIUU NTOCJIEI0BATEIbHOCTEH.

Cmamucmuyeckuii AHANU3 OAHHBIX

Pe3ynbTaTel mpeacTaBiIeHbl B BUAE CPEIHET0 3HAYSHHS = CTaHAApTHOE OTKIoHeHHE (SD),
IJIsl CpaBHEHHs pe3yJbTaTOB TeCcTa U KOHTPOJSA MCMONb30BAIM JUCIEPCUOHHBIN aHalu3
(ANOVA), u oHu ObUTH ONIpeNIeIeHbl KaK CTATUCTHYECKH 3HAYUMBIE.

Ipumep 1. Ioayyenne 0UOIHOTEK BAPHAHTOB Kancuaos rAAV9
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[Tonyuenne 6uOMMOTEK BApUAHTOB Kancuaos rAAVO npon3BOININ METOIOM CITy4aifHOTO
MyTareHe3a rmocienoBarenbHoctTy reHa Cap (Davidsson M. et al, 2016). Bkparue,
NOCJIe0BaTeNbHOCTh AuKoro Tumna reHa Cap nessitoro ceporumna (GenBank ID AYS530579.1)
Obuta coOpaHa de novo, mociie 4ero CHHTE3MPOBAHHYIO HYKJIEOTHIHYIO MOCIIEIOBATENbHOCTD
karcuna AAV9 nukoro tumna ¢pparMeHTHPOBAJIH ¢ UCTob30BaHueM yparmi-J{HK-rinko3unassr,
MOJTy4eHHbIe ()parMeHThI COOMpay B MOHOpa3MepHbIi red Cap ¢ momorbio JIHK-nonmumepassr,
He oOmamaromedl KOPPEeKTHPYIOLIEH AaKTHBHOCTBIO (B pe3yJbTare B IOCIENOBATENbHOCTH
BO3HHUKAJIU CiydaiiHble MyTanuu). IlomHOpasMepHble MyTaHTHBbIE BapHUaHTHI KJIOHHPOBAIU B
wiasmMuay-Hocurenb pAAV-linker (@ur.1.) mo cafitam pectpuximu Ascl/EcoRI B o0mmyro paMky
CUUTBIBAHUSI C 3eieHbM (QuyopecuentHeiM Oenmkom (GFP), mpoayuupyst mMHOrooOpasHyro
cydaitHyr0 OuOnnoTeky KamncuaoB rAAV9, KOTOPYH 3aTeM HCIONb30Bad JUisi O0TOOpa
BAPUAHTOB KAaIlCHUIOB C MOBBIMEHHOW 3(P(EKTUBHOCTHIO COOPKH WM TPAHCAYUPYIOIINEH
AKTUBHOCTBIO.

ITonoxxuTenpHbIH OTOOP BHUPYCHBIX HYACTHUIl C TOBBIMEHHOH 3(PQeKTHBHOCTBIO COOpKU
npoBOAMIH in vitro Ha kjerkax JuHuu U-87 MG. Ilpu 3TOM 11si TpaHCAYKIUK HCIIOIB30BAIN
4acTULIbI, OuMIeHHble ¢ oMolnbio YLD B rpaauente Honukcanona. Crycts 48 4acoB KIeTKU
cobuparm  w  Bbimesnsn reHomHyro  JJHK  ang mocnenyromeidt  ammmmduxanuu
NOCJIEIOBATEIbHOCTEH T€HOMOB BHPYCOB, CHOCOOHBIX K 3((eKkTuBHOW TpaHCOYKIMH.
[TonyueHHBIE TIOCIENOBATEIBHOCTH 3aTE€M NEPEKJIOHUPOBAIM M MOBTOPHO HapaOaThIBATIH IS
MOCJIEAYIONUX UTepalyii 0TOOpa C 1eNbio oborameHus ONOIMOTeKH BapuaHTaMu ¢ HaubobIIeH
s¢pdexTuBHOCTEIO cOOpkm. Ilocme S5 paynmoB otOopa reHsl kamncuaoB 100  KJIOHOB
MPOCEKBEHUPOBAM JUIsl ONpeaesieHus Haubojiee YCHEIIHbIX MyTanwid U wx codetaHwit. [lo
pe3yJibTaTaM CEKBEHUPOBAHHS MPeOoOIaNaloUMU COYeTAHUSIMA MyTaluid okazaiuch Y446F u
F422W B VP1 AAV9- nopsinka 10% KJI0HOB, a Tak e KJIOHbI COAepKallie eMUHUYHbIE My Talluu
F422W umn 1601M B VP1 AAVO. JlanHble BapuaHThl KallCUAOB KJIOHUPOBAJIU B BEKTOP AJIS
HapaOOTKH BUPYCHBIX YAaCTHUI[ U B JaJbHEHIIEM HUCIOIb30BAIHN I BU3YaIH3aMH U CPABHEHUS
npoduneit s¢pdexruBHOCTH HapaboTKu rAAV HacTUIl ¥ TPAHCAYKIIMH OTHOCUTENbHO AAV9
TUKOTO TUTIA.

IIpumep 2. HapadoTka u nocaeaywomui oT00p peKOMOMHAHTHBIX BUPYCHbBIX YaCTHI]
U3 NMOJIyYeHHOH OHOIHOTEKH MOCIeA0BATEeIbHOCTEN

Jns Hapa®OTKM W MOCHenyroiero orbopa peKOMOMHAHTHBIX BHPYCHBIX YacTHI] M3
MOJTyYeHHOUM OMOJIMOTEKH MOCIeIOBATEIbHOCTEH Obllla pa3padoTaHa cepusl MIa3Mu; TUTa3MHIa-
HOCHUTENb, IUJIa3MHUJA, COAepXkallas IOCJIeN0BaTellbHOCTh I'eHa Rep, a Takke KOHCTPYKLHS,

coacprkamas aaCHOBUPYCHBIC I'CHBI, HGO6XOI[I/IMI:>IG AJI PpEITMKAIUNA BUPYCHBIX YaCTHULI.
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ITnasmuna-mocurens pAAV-linker (®@ur. 1), nmpenHasHaueHHast Uil KJIOHHUPOBAHUS
OuONMMOTEeK CIy4allHbIX BapHAaHTOB reHa kKamcuga AAV AEBSITOro cepoTura B OOHY PaMKy
CUMTBIBAHUSI C PEMOPTEPHBIM OeNKOM, OblIa MOJy4YeHa IyTeM 3aMeHbl MOCIIEAOBATENIbHOCTH
MOIU(PHUIIMPOBAHHOTO 3€JIEHOTO (PiryopeciieHTHOro Oeska B MICXOqHOH KOHCTpyKUuuu pAAV-GFP
(®wur.2), ¢ TOMOIIBIO PECTPUKTAZHO-IUTa3HOTO MeToa KiioHupoBanus o caritam HindIII/EcoRI,
Ha mnociaenosatenbHOCTh 12A-GFP, cunTe3upoBanHyro de novo ¢ pobOaBieHHEM CalTOB
pectpuxiu EcoRI ¢ 5’-konna u HindIlI ¢ 3’-koH1a.

ITnasmuna pAAV-Rep, comepxamas mocienoBaTeqbHOCT reHa Rep (Pwur.3),
NOJIYYEHHYIO TyTeM KJIOHUPOBAHUS de nOVO CHHTE3UPOBAHHOHN MOCIIEAOBATENIbHOCTH reHa Rep
AAYV Broporo ceporuna (GenBank ID AF043303.1) ¢ nobaBnenuem caiira pectpukiuu Pcil Ha
5’ xonen u calita pectukiuu Psil Ha 3’ koHue, B masmuny pGem-T Easy Tak ke 00paboTaHHYIO
pectpuktazamu Pcil/Psil.

B xadecTBe HCTOYHMKA AaJCHOBHPYCHBIX T€HOB MJs1 HApabOTKH pPEeKOMOMHAHTHBIX
BUPYCHBIX YaCTHL OblJIa UCTIONIb30BaHa KOHCTpyKuus pHelper (Pur.4), conepkamas AmpR — rexn
Oera-nakTamaspl, 00eCTIEYMBAIOIINH YCTOWYMBOCTh K aMIMLMILTHHY, Ori- OpUIKHH pPerTHKauy
B Oaktepusix, Adeno E2A — nocnenoBaTebHOCTb FeHa XEJIEPHOro aICHOBUPYCA, YIaCTBYOIIAs
B perumkaiuu supycHoit JIHK, Adeno E4 - mocienoBarebHOCTb TeHa XEJITIEPHOTo aIeHOBUPYCa,
ydactBytomasi B perunkaunu BupycHoit JIHK, Adeno VARNA - mocnenoBaTeslbHOCTh T'eHa
XEJIMEePHOro aIcHOBUPYCa OTBEYAIOIIAsl 32 CTUMYJISILIUIO TPAHCIIALMHU KaK PAaHHUX, TaK U MO3JHUX
BHUPYCHBIX I'€HOB.

Ipumep 3. IpdekTHBHOCTL HAPAGOTKH BEKTOPOB HA OCHOBE MOAH(PHUNPOBAHHOIO
aJeHoACCOLMHPOBAHHOIO BUpYyca 9 ceporuna (rAAVY)

Jnsa monyvenus yactull tAAV ¢ MonuUUIMPOBAHHBIM KarCUAOM 9 CepoTHIIa, KIETKH-
nponyuentsl HEK293 TpancdermpoBanu ¢ HCONB30BaHUEM MTOJUITUICHUMHUHA OTHOBPEMEHHO
3 mnasMuaamu:

1) TIlnasmumoii, comep:kamed HYKJICOTHIAHBIE IOCIEIOBATEILHOCTH aJCHOBHPYCA,
kopupytome 6enku 1 PHK, HeoOxonumere nist cOopku yactun rAAV (xenmnepHas 1ia3Muzaa);

2) [Tna3Munoi, coaepskalieil Hy KJICOTUIHYIO MPUPOIHYIO MOCIeA0BATEIFHOCTh TeHa Rep
aJIeHOAaCCOLMUPOBAHHOTO BHPYCA, & TAKXKE MOCIEI0BATENBHOCTh Mo unpoBaHHoro reHa Cap,
KOTOPYIO BBIOMPAIOT U3 TPYMIIBL; HyKJIeoTuaHast nocienosatenbHocTh SEQ ID NO: 6, 7 win 8 wn
mobass  zapyras HYKJIEOTHAHAs IOCIENOBATENIbHOCTh, Koaumpyroomas Oemok VPl ¢
aMUHOKHUCIOTHBIMH nocienoBarenbHocTssMu SEQ ID No: 2, 3 unu 4, u 6eaxku VP2 u VP3 ¢
anbTePHATUBHBIX PAMOK CUMTBHIBAHMS MCIIOJIb3Y€EeMOI HyKJIEOTUIHOM MOC/IEA0BaTEeIbHOCTH, Te

VP2 MoxeT uMeTh JI00y10 U3 aMUHOKUCIIOTHBIX nocnienoBatenpHocTeit SEQ ID No: 9, 10,

11 unmu 12;
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a VP3 moskeT uMeTh JTF00YI0 U3 aMUHOKHUCIIOTHBIX rocienosarenbHocTeid SEQ ID No: 17,
18, 19 unm 20,

3) IIna3munoii, comepskalieil reTepoNIOTHUHBIA TeHOM HacTULbl TAAV, KOOupyromui
LIeJIeBOM I'eH, NpeHa3HAYeHHbIH U1 JOCTaBKU B KJIETKHU NalleHTa.

Jannerii HaOop TreHOB o0ecrmeunBaeT CcOOpPKYy BHUpPYCHBIX uactHn TAAV wu
WHKAaINCUAUPOBAaHNE B HUX LEJEBOr0 reHoma B TedeHue 72 4dacos. Uepes 72 waca mocie
TpaHC(HEKUUN KIETKU-MPOAYLEHTHl MOABEPra JM3UCY C BbICBOOOXKIEHHEM HacTHLl TAAV,
nojiy4eHHble BekTopa obpadareBanmu JIHKazoi I B Teuenne 2 wacos mpu 37 ° C, 3aTem erue 2
yaca nporenHa3oil K npu 56 © C. Tutp nonydeHHsx yacTul rAAV onpenensan ¢ MOMOLIbIO
konuyecTeeHHON IILIP ¢ mcnonp3oBaHMeM ceTa ONMIOHYKJIEOTHIOB COCTOSILIErO U3 MPsIMOrO
npaiimepa 5- ACCACATGAAGCAGCACGAC -3°, ofparHoro mpaiimepa 5°-
TCAGCTCGATGCGGTTCAC -3, u 3onga 5°- HEX-CATGCCCGAAGGCTACGTCCAG-
BHQI1 -3’ cneunguynoro k nocnenosatenbHocTd GFP.

ABTOpamMu mM300peTeHHs ObLIO HEOKUJAHHO YCTAHOBJIGHO, YTO HAJIWYHME €JUHHYHON
3aMeHbl, BBIOpaHHOW w3 rpynmbl, Bkrodaromein: F422W wmm [1601M, wnm omHOBpeMeHHOE
Hannune mytauuii Y446F u F422W B Genke VP1 kancuna AAV9 pukoro Tuna, NpuBOAUIO K
CYLIECTBEHHOMY YBEJIWYEHHUIO BBIXOJAa HHKAICHAMUPOBAHHBIX BHUPYCHBIX YaCTUL[ Ha OCHOBE
rAAVO c ykazaHHbIMU Bblllle MyTauuaMu. K npumepy, npu nomomu MeTofa KOJIMYECTBEHHON
TP ynanocek BbIABUTH U3MEHEHHE KOJIWYECTBA KOMUI yIIaKOBAaHHOIO IeTepOJIOTHYHOIO NreHOMa
gactuiel rAAV, kogupyroiero nenesoi red GFP (®wur.5).

IMpn nHamuuun wmytaumn F422W  (AAV9-01Mut-GFP) komu4ecTBO yIakOBaHHBIX
BHUPYCHBIX T€HOMOB, yBenmmuuBanock B 1,71 pasa ¢ 1,82E+09 sr/ma mo 3,12E+09 Br/mn mo
CpaBHEHMIO ¢ KOHTPOJbHBIM AAV9 ¢ 6enkom VP1 kancupa nukoro tuna (AAV9-NullMut-GFP).

IMpn wammyum wmyrtaumu 1601M (AAV9-02Mut-GFP) konu4ecTBO ymakOBaHHBIX
BHUPYCHBIX T'€HOMOB, yBeiquuuBasioch B 2,1 pasa ¢ 1,82E+09 sr/ma mo 3,76E+09 Br/mn mo
CpaBHEHMIO ¢ KOHTPOJbHBIM AAV9 ¢ 6enkom VP1 kancupa nukoro tuna (AAV9-NullMut-GFP).

IIpn onmHOBpemMeHHOM Hamuunu MyTtammin Y446F u F422W  (AAV9-03Mut-GFP)
KOJINYECTBO YNAKOBAHHBIX BHPYCHBIX F€HOMOB, yBennunBanoch B 1,88 pasa 1,82E+09 Br/mn no
3,42E+09 Br/mn mo cpaBHeHHIO C KOHTpOJbHBIM AAV9 ¢ Oenxom VP1 kamcupa nmukoro Tuma
(AAV9-NullMut-GFP).

IIpumep 4. Ouenka 3¢¢peKTHBHOCTH TPAHCAYKIHUH KJETOK MpenapaTaMu HA OCHOBe
rAAV9Y9, koTopslie cogepaT ToueuHble MyTanuu B 0eske VP1 kancuaa AAV9 aukoro Tuna.

B nyHku 24-nyHOUHBIX TUTaHIIETOB ObUTH MocesHbl kieTku ouHuu U-87 MG. Iloces
npoeoausn B pocTtoByio cpeny: EMEM c¢ rmyramunoM, 10% CBIBOPOTKM KpYHHOI'O pOraToro

ckoTa. I110THOCTB Mocaaku kaeTok coctasuna 10 000 knetok/cm?. TIpu MOCTaHOBKE TPAHCTY KLIHH
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NOATOTOBJICHHBIE 3apaHee KJIeTKH Obuth Tpancayuuposansl npu MOI 400000 sr/knerka. Bee
00pa3ipl ObUTH MOCTABJIEHBl B TPUILUIUKATaX. JJIs1 HEraTUBHOrO KOHTPOJISI ObUTH MCIIOJIb30BAHbI
HUHTAaKTHBIE KJIETKU.

Anamn3 3((EeKTUBHOCTH TPAHCAYKLIUH TPOBOAMIM IO HWHTEHCHBHOCTH CHrHasia
penoptepHoro 6enka GFP ¢ momombto mporounoro uromerpa Guava EasyCyte u nmporpaMMHOTo
obecnieuenns GuavaSoft.

ABTOpamMu u300peTeHus ObIJIO YCTAHOBJIEHO, YTO HAMUNE AMHUYHON MyTauun F422W
win [601M, a Takxke ennHOBpeMeHHOe Hanmnune Mytaruii Y446F u F422W, B 6enke VP1 kancuna
AAV9 nukoro Tuna, He MPUBOIIIO K CYIIECTBEHHOMY CHIKEHUIO 3()(QEKTHMBHOCTU NOCTaBKU
TpaHCreHa BEeKTOpaMU Ha OocHOBe TAAV ¢ ykasaHHBIMU Bblillle MyTauusmu. K mpumepy, npu
MOMOLIM METOAa IMPOTOYHON LUTOMETPUU YJAJoCh BBIIBUTH H3MeHeHue konudecrBa GFP
MO3UTUBHBIX KJIETOK cnycTs 48 dacoB nocie TpaHcaykuuu nuHun U-87 MG npenapatamu Ha
ocHoBe TAAV ¢ 6enxom VP1 xancuma AAV9 aguxoro tuma min 6enxkom VP1 xancuma AAVO
JUKOrO THMA, COAEpKAIUM eAuHWYHyI MyTanuio F422W umm [1601M, a Taxxke BapuaHTHI
Karcuaa OMHOBPEMEeHHO coxeprkamue myTarvu Y446F u F422W, B 6enke VP1 kancuma AAV9
nukoro tumna (Pur.6).

IIpn ncnonp30BaHUU KOHTPOJIbHOTO mpenapara rAAVY ¢ 6enxom VP1 kancupa aukoro
tuna (AAV9-NullMut-GFP) xonmuecrBo kietok, skcmnpeccuposaBmnx GFP, cocrasisuio
95,58%.

IIpn wHammumm wmytaumun  F422W  (AAV9-01Mut-GFP)  konmuecTBO  KIIETOK,
skcnpeccuposasmux GFP, cocrasmsino 96,15 %.

Ipn wHammumu wmytammun  [601M (AAV9-02Mut-GFP)  konmu4ecTBO — KIIETOK,
skcnpeccuposasmux GFP, cocrasmsiino 93,75%.

ITpu onHOBpeMeHHOM Hajmuuu Mytanuu Y 446F u F422W (AAV9-03Mut-GFP)
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®opmyaa uzodpereHust

1. Beinenennenii MonudunupoBansbiii 0emok VP1 kancunma aneHoaccOLMHPOBAHHOTO
Bupyca 9 ceporuna (AAV9) nns BbICOKO3((EKTUBHOW NPONYKIUH WHKATICHIUPOBAHHBIX
BHPYCHBIX BEKTOPOB Ha OCHOBE PEKOMOWHAHTHOTO aJ1€HOACCOLIMUPOBAHHOTO BHpyca 9 cepoTumna
(rAAV9), copmepxamuii aMHHOKHCJIOTHYIO TOCJenoBarenbHOCTh Oenka VP1 kamcuma AAV9
AUKOTO THIA, Konupyemyro reHoMm (ap, ¢ Odoi WM HECKOJbKUMHU 3aMEHaMH, KOTOpbIe
BBIOpPAHBI U3 TPYIIIHI:

F422W,

F422W u Y446F,

[601M,

rIe aMUHOKHCJIOTHAs TocienoBarenbHOCTh Oenka VP1 kxancuma AAVO nukoro tuma
HMeeT aMHUHOKHUCJIOTHYIO TTOCIeN0BaTEIbHOCTD, NpencTasiaenHyo SEQ ID NO: 1.

2. Buinenennsiii moguduiupoBannbiii 6enok VP1 kancupa AAV9 mo n. 1, xoTopbiid
BKJIFOUYAET 3aMeHy B nojoxeHuu F422W.

3. Beigenennsiii Moguduimposanubiii 6eaok VP1 kancuna AAV9 o 1. 2, KOTOPBIi IMeeT
AMHUHOKHCJIOTHYIO MOCJIEeI0BaTEbHOCTD, npeactasiaeaHyo SEQ ID NO: 2.

4. Bwinenennsiii moguduiupoBannbiii 6enok VP1 kancupa AAV9 mo n. 1, xoTopbiid
BKJrOUaeT 3aMeHbl F422W u Y446F.

5. Beigenennsiii MmogudunupoanHbiii 0enok VP1 kancuna AAV9 no m. 4, KOTOpbId nMeeT
AMUHOKHCJIOTHYIO MOCJIEeI0BaTEIbHOCTD, npeactasieaHyo SEQ ID NO: 3.

6. Beimenennsii Momguduuposanubiii 0enok VP1 kancuma AAV9 mo n.l, koTopblit
BKJIIO4aeT 3aMeHy 1601 M.

7. Boinenennnnii mogudunupoBanHbiii 6emok VP1 kancuma AAV9 mo m. 6, KOTOpbIH
HMeeT aMHUHOKHUCJIOTHYIO TTOCIeN0BaTEIbHOCTD, NpencTasieanyo SEQ ID NO: 4.

8. BrimeneHHass HyKJIEMHOBAsI KHCJIOTA, KOAUpPYIOMas MoguduupoBanHbiii 6emok VP1
Karcujaa aJaeHOacCCOIMUPOBAHHOTO BUpyca 9 ceporuma o Jjrbomy w3 nm. 1-7, KOTOpBIH
UCTIOJIb3Y €TCs JUTsI BBICOKOA(()EKTUBHOM MPOAYKIMH WHKAICUIUPOBAHHBIX BUPYCHBIX BEKTOPOB
Ha OCHOBE PeKOMOWHAHTHOTO aJIeHOACCOIIMMPOBAHHOTO BUpyca 9 cepoTHma.

9. BrineneHHasi HyKJI€MHOBAsI KUCJIOTA TIO M. 8, KOMUPYIOIas MOTU(PUIIUPOBAHHBIN OEJIOK
VP1 kancuna aaeHoacCoOUMUPOBAHHOTO BUPYCa 9 cepoTuna ¢ aMUHOKUCIOTHOM 3aMeHom F422W,
KOTOpast MpeACTaBJIeHa HyKJIEeHHOBOH nocienoaTeabHOCThI0 ¢ SEQ ID NO: 6 unu moboi
APYroil IOCNeNOBaTeNbHOCTbIO, KOAUpPYIOLIEH COOTBETCTBYIOLIYI0 aMHUHOKHUCIOTHYIO
MOCJIEA0BATENIBHOCTD.

10. BrigeneHHass HYKJIEHMHOBAs KHCJIOTA MO M. 8, KOXUPYIOIAs MOAH(HULHNPOBAHHBIN

O6emok VPl kamcunma aneHOACCOLMHPOBAHHOTO BUpyca 9 cepoTuna ¢ aMHHOKHCIOTHBIMU
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3ameHamu F422W n Y446F, xoTtopas npeacTasiieHa HyKJIEMHOBOHN MOCIEN0BATEIbHOCTBIO €
SEQ ID NO: 7 uu mo6oii Apyroi Nociaea0BaTeIbHOCTHIO, KOIUPYIOIEH COOTBETCTBY OO
AMUHOKHCJIOTHYIO MTOCJIEA0BATEIBHOCTD.

11. BrigeneHHass HYKJIEHHOBas KHCJOTA MO M. 8, KOXUPYIOIAs MOAM(HULNPOBAHHBIN
oenok VP1 kamncuma aaeHOACCOUMUPOBAHHOTO BUPyca 9 cepoTUIa ¢ aMHUHOKHCIIOTHON 3aMeHOMH
[601M, xoropast mpeacTaBlieHa HyKJieMHOBON nocnenosatenbHocTeio ¢ SEQ ID NO: 8 unu
000 IPyTroi MOCIeT0BATENBbHOCTBIO, KOIUPYIOIIeH COOTBETCTRYIOIIY aMUHOKHUCIOTHY O
MOCJIEA0BATENIBHOCTD.

12. BeigeneHHslil Kancun Ajisi BbICOKO3((EKTUBHON MPOAYKLIUH HHKATICUAHPOBAHHBIX
BHPYCHBIX BEKTOPOB Ha OCHOBE PEKOMOMHAHTHOTO aJIeHOACCOLMMPOBAHHOTO BUpyca 9 ceporura,
KOTOPBIH BKJIHOYaeT MoauduuupoBaHHbiil Oenok VP1 kancuna aneHoacconMupOBaHHOTO BUPYCa
9 ceporumna no modomy u3 m. 1-7.

13. Beigenennslii kancug no m. 12, KOTOpeId BKIFOYaeT MOAN(PUIHPOBaHHBIN Oenok VP1
Karcuaa aaeHOACCOIMUPOBAHHOTO BHpyca 9 ceporuna mo Jyrodomy u3 mmn. 1-7, Genok VP2
karicuna AAV9 wmm ero MopuuiupoBaHHbiil BapuanT u O0enok VP3 kamncupa AAVO wimm ero
MOIU(HUIIMPOBAHHBINA BAPHUAHT.

14. Beinenennsiii karcua o 1. 13, kotopsiii BkirovaeT 6enok VP2 kancuna AAV9 nukoro
THUIIA.

15. Beinenennslii karcua o 1. 14, kotopsiii BkirodaeT 6enok VP2 kancuna AAV9 nukoro
TUMNA, KOTOPbI MMeeT aMHUHOKHCJIOTHYIO MOCIEI0BaTelbHOCTb, NMpeacTaBieHHyo SEQ ID
NO: 9.

16. BeigenenHsiii kancun no m. 13, KOTOpbIH BKIItOYaeT MOAU(pUIIPOBaHHBIH Oenok VP2
Karcuaa aJlecHoacCOLIMMPOBAHHOTO BUpyca 9 cepoTuna.

17. BeigeneHHslii kancug 1o m. 16, KOTOpBIH BKIOUaeT Moau(ULUpoBaHHbIi Oenok VP2
karcuga AAV9, kotopslii conep:xuT 3ameny F285W.

18. Brigenennslii kanicug no m. 17, KOTOpBIH BKIOUaeT MoauuUpoBaHHbIi Oenok VP2
karcuga AAV9, xortopeiii comepxkur 3ameHy F285W, u umeer aMHUHOKHCIOTHYIO
nociieoBaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 10.

19. BeyneneHHbIi Karcuy 1o m. 16, KOTopbIi BKIFOYaeT MOauUIpOBaHHbIN Oejok VP2
kancunga AAV9, koropelii conepxut 3ameHbl F285W u Y300F.

20. BeigenenHbii karcun mo m. 19, KoTopblil BKIrO9aeT MoauduIpoBaHHblii Oegok VP2
karncuga AAV9, xotopelii conepxxut 3amenbl F285W u Y309F, u nmeer aMHHOKHCJIOTHYIO
nociie0BaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 11.

21. BeigeneHHblIi Karcus mo m. 16, KOTopblil BKIIOYaeT MoauUIMpoBaHHbIN Oejok VP2

kancuaa AAV9, koropslii conepkuT 3ameny [464M.
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22. BpleneHHsbli Karncu 1o 1. 21, KOTopsId BKIFOYaeT MOTU(PULMPOBAHHBINH Oenok VP2
karcuga AAV9, koropbiii conmepxkur 3ameHy [464M, u uMeeT aMHUHOKHCIOTHYIO
nocie0BaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 12.

23. BeineneHHbId karcua o 1. 13, kotopeii BkitovaeT 6esok VP3 kancuna AAV9 nukoro
THMA.

24. BeineneHHbIN Karcua 1o 1. 23, KoTopeIi BKitovaeT 6esok VP3 kancuna AAV9 nukoro
TUMNA, KOTOPBI HMMEeT aMHUHOKHCIOTHYIO IOCJIe0BaTeNbHOCTD, npeacTasieHHyo SEQ ID
NO: 17.

25. BeigeneHHbIN Kancu 1o m. 13, KoTopblil BKiIIOUaeT MOgu(pUIPOBaHHbIH Oenok VP3
Karcuaa aJlecHoacCOLIMMPOBAHHOTO BUpyca 9 cepoTuna.

26. BeigeneHHbIH Kancuy 1o M. 25, KOTOpBId BKIOUaeT MoauduuupoBaHHbiil 6enok VP3
karcuga AAV9, kotopslii cogepxkuT 3ameny F220W.

27. BelaeneHHbIi Karcu 1o M. 26, KOTOphId BKIIFOYaeT MoauduupoBanHbiii 0eixok VP3
karicuga AAV9, xortopeiii comepxkur 3ameHy F220W, u  umeer aMHUHOKHCIOTHYIO
nociieoBaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 18.

28. BelaeneHHbIi Karcu o M. 25, KOTopbhId BKIrOYaeT MoauduupoBanHbiii 0exok VP3
karncunga AAV9, kotopelii conepxuT 3ameHbl F220W u Y244F.

29. BelaeneHHbIi Karcuy 1o 1. 28, KOTopbId BKIrOYaeT MoauduupoBanHbiii 0eixok VP3
karncuga AAV9, xotopelii conepxxut 3aMmenbl F220W u Y244F, u nmeeT aMHUHOKHCIOTHYIO
nociieoBaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 19.

30. Beigenennslil Karicuz 1o 1. 25, KOTOPBIi BKIOYaeT MOTU(pUIIUPOBaHHbIH Oeok VP3
karcuna AAV9, kotopelii conepxuT 3ameny [399M.

31. Breigenensslii karcup ro 1. 30, KOTOPBIN BKIFOUaeT MOAU(GHUIHUPOBaHHBIN Oenok VP3
karcuga AAV9, koropbiii conmepxkur 3ameHy I399M, u uMeeT aMHUHOKHCIOTHYIO
nociie0BaTeNbHOCTD, npencrasnenHyo SEQ ID NO: 20.

32. BrigeneHHast HyKJIEHMHOBasl KUCJIOTA, KOTUPYIOIAs Karcuz mo jgodomy u3 mm. 12-

31, KOTOpBI HCHOJB3YyeTCsl Ui BBICOKO3((PEKTHBHON NPOAYKUMH WHKANICUIUPOBAHHBIX

)
BHPYCHBIX BEKTOPOB HA OCHOBE PEKOMOMHAHTHOIO a/IEHOACCOLMUPOBAHHOTO BUpyca 9 cepoTHIa.
33. BekTop Ha OCHOBE PeKOMOMHAHTHOTO aJI€HOACCOIMUPOBAHHOIO BUpyca 9 cepoTumna
IJIs1 AOCTaBKU CyOBEKTYy TIeTEepPOJIOTHYHON MOCJIENOBATENbHOCTH HYKJIEHHOBOH KHCJIOTHI,
KOTOPBIN BKJIFOYAET:
1) monmudumuposannblii Oenok VPl kamncupa aneHOAcCOMHPOBAHHOTO BHpyca 9
cepoTuna mno jodomy u3 m. 1-7 uiau kancua no jrodomy w3 om. 12-31, u

2) reTepoJIOTUYHYIO IOCJIENOBATEIbHOCTh HYKJIEMHOBOH KHCIIOTBI, COJEPIKAIIYIO

PETYIATOPHBIE MOCICOAOBATCIBHOCTH, KOTOPbLIC 00€eCIIeYnBaOT SKCIIPECCUIO TIPOAYKTA,
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KOAUPYEMOT0 IeTepOJIOTHYHON MOCIEA0BATENbHOCTBIO HYKJIE€MHOBON KUCJIOTHI, B LEJIEBBIX
KJIETKaX.

34. Bextop Ha ocHOoBe TAAVY mno n. 33, rae npoayKT 3KCIPECCUM IeTepOJOrHYHON
MOCJIEIOBATEIPHOCTH HYKJIEHHOBOW KHCJIOTBI MpeACTaBiser CcOOOW TepameBTUYECKUH
MOJIUIIENTU A UIIN PENOPTEPHbIA MONUIENTUA.

35. @apmaueBTHUECKas KOMMOO3ULMUA A JOCTaBKM T[E€HHOrO IMPOIAYKTa
HYKIAI0IIeMyCsl B 3TOM CyOBEKTY, coaepkamas:

a) BekTop Ha ocHOBe TAAV9 no mrobomy u3 nm. 33-34; u

b) bapmaneBTHUECKH TPUEMIIEMbIH 3KCITUTTUEHT.

36. Ciocob 1oCTaBKM T€HHOTO MPOAYKTA HY KA IEMYCsl B 3TOM CYOBEKTY, KOTOPBIH
BKJIIOYAET BBEAEHUE CYOBEeKTy BekTOpa Ha ocHOBe rAAV9 mo mobomy u3 nm. 33-34 win
dbapmaneBTUUECKONW KOMITO3ULIMH MO . 35.

37. IlpumeHenue BekTOpa Ha ocHOBe rAAV9 mo mwobomy w3 nm. 33-34 wam
¢apManeBTHUECKOW KOMIIO3UIIMH MO M. 35 s jeueHust 3a00NeBaHus Y HYKIAOIIEeTrocs B
3TOM CyOBeKTa.

38. Ilpumenenne no mn. 37, rae 3a0oneBaHue BHIOMPAIOT U3 TPYNIBL: 3a00I€BaHUS
KpoBH;, 3a0ONeBaHUS LEHTPAJbHOH HEPBHOW cHCTeMbl, 3a0oneBaHus MeTaboIU3Ma,
3a00JIeBaHUS MBILIL], HACJIEICTBEHHbIE 3a00JIEBAHMS.

39. Crocob monyueHust BeKTopa Ha ocHOBe TAAV9 mno mobomy u3 mm. 33-34, KOTOpbIH
BKJIFOYAET TPAHCQPEKIHIO KJIIETOK-TIPOAYLIEHTOB, COOTBETCTBEHHO, HYKJIEHMHOBOW KHCIIOTOH,
colepskalleil MmocieI0BaTeIbHOCTh, KOOUPYIOYy0 MonuduiupoBanubiii 6enok VP1 kamncuna
aJICHOACCOLIMUPOBAHHOTO BHpyca 9 ceporuma, mo jrobdomy u3 mm. 8-11 wim HyKJIEWHOBOU

KHUCJIOTOH, KOIUPYIOLIEeH Kancup, no m. 32.
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T'pagal ITocnemoBaTenbHOCTH(M) HYKIeOTHIOB H/miin amuHOKHCIOT (IIpoxozkenne myHkTa l.c mepsoro Jincra)

1. OrHocuTenbHO 000 MOCIEI0BATENFHOCTH HYKICOTHIIOB W/ WIIM aMUHOKHUCIIOT, PACKPBITOM B MEX/IYHApPO/IHOI 3asBKe,

MEXYHAPOAHBIHM IMOUCK ITOJIMOTOBIICH HA OCHOBE MEPEUHS MOCICN0BATEILHOCTEH:
a. B BUJIC HEOTHEMIIEMOM HacTH MEK/[yHApOAHOM! 3asBKM B TOM BHJIC, KaK OHA I10J1aHa.
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