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P87755406EA

BUPYCHBIE BEKTOPBI U1 HAIIEJINBAHUSA HA TKAHHU I'JIA3A

HEPEKPECTHASA CCBIJIKA HA POACTBEHHBIE 3AAABKH

[0001] [lanHas 3asBKa MCIpallMBaeT MPUOPUTET MO mnpenasapurenbHoil 3asBke CIIA Ne
62/652108, nomanHoi 3 anpens 2018 r., noaHOE conepkaHUe KOTOPOH BKIIOUEHO B JaHHBIH

JOKYMEHT MOCPEACTBOM CCBUIKH.
OBJIACTDb TEXHUKH

[0002] Hacrosiee n3oOpeTeHne OTHOCUTCS K MOAU(PHULMPOBAHHBIM KAINCHIHBIM OellkaM U3
aIeHOaCCOLMHUPOBAHHOTO BUpyca (AAV), a Takke K COAeprKalluM UX BUPYCHBIM KarlCHIaM U
BUPYCHBIM BEKTOpaM. B dYacTHOCTH, H300peTeHHe OTHOCUTCS K MOAH(DULIHPOBAHHBIM
KancuaHeiM OenkaM AAV U comepskaliM MX Karncuaam, KOTOPble MOTYT OBbITh BKJIFOUEHBI B
BUPYCHBIE BEKTOPBI ISl IPUAAHUS JKeJIaeMOro MpOoGUJIsi TPAHCAY KLMU B OTHOIIEHHUH LIEJIEBOM

TKaHU(-el), IPeACTaBISIOIEH HHTEPEC, TAKOM KaK TKaHb IJ1a3a.
HEPEYEHB HOCJIEJJOBATEJIBHOCTEM

[0003] PaccmarpuBaemas B  HACTOAIIMM MOMEHT 3asBKa COJAEPXKHUT  IE€PEUCHb
NIOCJIEIOBATEILHOCTEH, MOJAHHbIN B 3JeKTpoHHOM Bune B (hopmate ASCII 1 BKIFOUECHHBIH B
JaHHBIA JOKYMEHT B MOJIHOM OOBeMe MyTeM CChUIKH. YKkasanHas komnws B opmarte ASCII,
co3manHas 3 ampens 2019 r., naswBaercs STRD-007 01WO ST25.txt u umeer pasmep
652 0.

YPOBEHb TEXHUKU

[0004] HoBbie mTaMMbl ageHOACCOMUPOBAHHOTO BUpyca (AAV), BbIIEICHHbIE W3 TKaHEH
JKUBOTHBIX M 3aIacOB aJ€HOBHPYCOB, PACIIUPHUJIN TMaHENIb BEKTOPOB AAV, HOCTYNHBIX AJIs
MIPUMEHEHUSI B MEPEHOCE TEPANEBTUUECKUX T'€HOB B HacTosiee BpeMsi NpeanpUHUMAIOTCS
KOMIUJIEKCHBIE YCHJIMS 1O KapTUPOBAHHIO TKAHEBBIX TPOIMU3MOB 3THX H30JsTOB AAV Ha
JKUBOTHBIX Mozenssx. CrocoOHOCTh HAmpaBiisiTh XOMUHT BEKTOPOB AAV K KOHKPETHBIM

opraHaMm IoJie3Ha AJil FTeHHOW Teparuu U APyTruX NPUMEHEHUN B TEPANeBTUUECKUX LIEIISAX.

[0005] I'ennas Tepamusi mepcreKTHBHA IS JieUE€HUsI O(TaIbMOJIOTHUECKUX 3a00NIeBaHIH, U
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ObuTO MoKa3aHo, 4to AAV crnocoOeH TpaHCAYyLHPOBaTh HECKOJIBKO THIIOB KJIETOK U CJIOEB
KJIeToKk Tiasa. Kommosmmmum W cnocoObl, TpEensiokeHHblE B JAaHHOM JOKYMEHTE,
yIOBJIETBOPSIIOT TMOTPEOHOCTh B MAAHHOW OOJNACTH TEXHUKH B BEKTOpaxX MUl JTOCTABKU
HY KJIEMHOBBIX KHCJIOT ¢ HEOOXOAMMBIMH (Y HKIIMSIMU HALIEINBAHUS, TAKIMH KaK HALlEINBAHUE
Ha KOHKpeTHble 00JacTh rnasza (Hampumep, NMUrMeHTHbIN snurenuii cetdatku (RPE) nmm

CEeTYaTKy).
CYIHHOCTD U30BPETEHUA

[0006] B nanHOM MOKyMeHTE NpensioKeHbl KarcuaHble Oenku AAV U BUPYCHBIE BEKTODPBI
AAV, kotopsle crieriuduuecKy HaleneHbl 1 HHQULIUPYIOT OAHY WM OoJiee MpeCTaBISIOIINX
MHTEpeC TKaHel, Takux Kak TkaHu rinaza (Hanpumep, RPE wmnm cerdatky). B HexkoTopbix
BAPUAHTAX OCYLIECTBJICHHUS HACTOsIIee W300peTeHHe OTHOCHTCS K KalCHAHOMY Oelky
PEKOMOMHAHTHOT'O aJ€HOACCOLMUPOBAHHOTO BHpyca (AAV), comepskamemMy ofaHy win Oonee
AMUHOKHCJIOTHBIX 3aMEH, I7Ie OfHA MJIH O0Jiee aMHUHOKHUCIIOTHBIX 3aMeH MOAH(ULMPYIOT OTHY
win Oojiee pPacHoOJIOKEHHBIX HAa MOBEPXHOCTH TMETeNb Ha KarmcugHom Oenke AAV. B
HEKOTOPBIX BApPUAHTAX OCYILECTBJICHUs MOIU(UKALNS OTHOMN 1K Oosee pacroOKeHHbIX Ha
NOBEPXHOCTH TIE€TENIb NPUBOAUT K YCHJIEHHIO NPO(UIs TPAHCAYKIMU MO OTHOLICHHIO K
L[eJIeBOM TKaHW. B BapuaHTax OCYINECTBJIEHMs, KOrJa KarCUIHbIN Oelok AAV BKIOYEH B
BekTOp AAV, Monmudukaius ogHOH wiu Oojee pacroyioKEHHBIX HA MOBEPXHOCTH TETENb
NPUBOAUT K YCUJIEHHOW TpaHCAyKUMM B TKaHb TIJla3a. B  HEKOTOpPBIX BapuaHTax
OCYILECTBIIEHHsI, KOrJa KancuaHbeli Oenok AAV BkimouyeH B BekTop AAV, Momudukarus
OmHOW mju 0oJiee PACTOJOKEHHBIX HAa TOBEPXHOCTH NeETeIb MPUBOAUT K YCHJICHHOM
TPAHCAYKLUMHU K MUTMEHTHOMY smuTenuto cetdatku (RPE) w/unm ceryatke mo CpaBHEHHIO C

HUCXOOAHBIM KaIICUuaoM, KOTOprfI HE COOCPKUT MOL[I/I(l)I/IKaL[I/I}O.

[0007] B HekoTOpBIX BapHaHTaX OCYINECTBJICHHs] HACTOsIIEE H300peTeHHe O0ecTeYnBaeT
PEeKOMOHMHAHTHBIN KancCUAHbI Oenok AAV, OTIMYAOIIUIICS TEM, YTO KaICHUAHBIN Oeok
COJZIEP>KUT 3aMEHY B PaCIIOJIOKEHHOHN Ha MOBEPXHOCTH IMETJIe KaCUIHOro 0eika AAV, mpudeM
3aMeHa UMeeT MocienoBaTeabHoCcTh 0ok u3 SEQ ID NO: 14, 15, 16, 17, 18, 19, 20, 21, 22,
187, 188, 189, 190, 191, 192, 193, u 194. B HEKOTOpBIX BapuaHTaX OCYILUECTBJEHUs KAICHUJ
peKOMOMHAHTHOTO AAV COIEPKUT aMHUHOKUCIIOTHYIO ITOCJIEOBATENIbHOCTD C 1O MEHBIIEH
mepe 80% WAEHTHYHOCTBHIO MOCIENOBATEIBHOCTH C KAICUIHBIM OelkoM Jrodoro m3 AAVI,
AAV2, AAV3, AAV4, AAVS, AAV6, AAVT7, AAVS, AAV9, AAVI10, AAV11, AAVI12,
AAVrh.8, AAVrh.10, AAVrh32.33, AAVrh74, Owbrubero AAV u nruusero AAV. B
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HEKOTOPBIX BAPUAHTAX OCYIIECTBIICHUS] PeKOMOWHAHTHBIN KanCUAHbIN O0eok AAV conepskut
AMUHOKUCJIOTHYIO TOCJIEIOBATEIbHOCTh, KOTOpass HMeeT 1o MeHblued wMepe 90%

UIEHTUYHOCTD MOCIeN0oBaTeNbHOCTH ¢ 0001 u3 SEQ ID NO: 11-12, 2349 unmu 195-254.

[0008] B HeKOTOpPBIX BapHaHTaX OCYIIECTBICHUS N300PETEHUS MPEIJIOKEH KATCHIHbIN OeIoK
AAV, coxepxaluii aMHUHOKHCJIOTHYK 3aMEHy, TIpUYe€M AaMHHOKHCJIOTHas 3aMeHa
0o0ecreunBarOT 3aMEHbl AMHUHOKHCJIOT B OOJIACTH, COOTBETCTBYIOLIEH aMHUHOKHUCIOTHBIM

nosoxkeHusiM 591-596 SEQ ID NO: 11 wnn amunokucnoram 590-595 SEQ ID NO: 12.

[0009] B HexkoTOpBIX BapHaHTaxX OCYINECTBJIEHHs HACTOsIIee H300peTeHHe olecredynBaeT
PEeKOMOMHAHTHBIA KarcuaHbli O0emok AAYV, OTIMYArOLIMICS TeM, YTO KAIlCHIHBIN Oeok
CONEP)KUT  3aMeHy, COIEPKALIYK MOCIEAOBATEIbHOCTh M3  IIECTH AaMHHOKHCIIOT
(X'-X2-X3-X*-X°-X%), koropas He BCTpeuaercs B HATHBHOM KaricHmHoM Genke AAV, roe X
npexacrasysier codoit V, a X npexacrasisier codoit L (SEQ ID NO: 186). B HekoTopbIxX
BAPUAHTAX OCYLIECTBJICHHsI 3aMEHy HAXOOUTCS B PACHOJIOKEHHOH HAa MOBEPXHOCTU METJIe

KarcunHoro oenka AAV.

[0010] B HexkoTOpBIX BapHaHTaX OCYINECTBJIEHHs HACTOsIIee H300peTeHHe oOecreYrBaeT
KarncuaHbii  Oejjok AAV, mnpuueM KamnCHIHBIA OeJNIOK COHEPKUT aAMHHOKHCIIOTHYIO
nocienosatenbHOCTh 000 13 SEQ ID NO: 11-12, 2349 unmu 195-254. B HEekoTOpBIX
BapUAHTAX OCYINECTBJICHUs HacTosIee n300peTeHne obecrneynBaeT BUPY CHbINA BEKTOp AAV,
comep:kaumuii  KancuaHblH  Oemok  AAV,  KOTOpPBIH  COOEPKUT  aMHHOKHCIIOTHYIO
MOCJIEIOBATEILHOCTh Ha MO MeHbInel Mepe 90%, mo meHbleit Mepe 95%, mo MeHbLIel Mepe
96%, nmo menbinei mepe 97%, nmo MenbIue Mepe 98%, no menbieit mepe 99%, umu 100%
UIEHTUYHYIO TiochenoBaTenbHOCTH Jrodoi u3 SEQ ID NO: 11-12, 23-49 unmu 195-254. B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHUS] BHPYCHBIH BeKTOp AAV crnieunpuvecku HaleJeH Ha
RPE w/unu cetuatky 1 nHQUUUpYyeT uX. B HEKOTOPBIX BapHaHTaxX OCYINECTBIEHHS BUPY CHBIN
BEeKTOp AAV nIeMOHCTPUpPYET MOBBIMIEHHOE HalenuBanue W uHpuuuporanne RPE w/wnu
CETUaTKU IO CPAaBHEHMIO C UCXOAHBIM BUPYCHBIM BEKTOPOM AAV uiu BUPYCHBIM BEKTOPOM

AAYV nukoro tuna.

[0011] B HacTosiimeM M300peTeHNN Tak:Ke MPENIOKEHbI HY KIIEOTHIHAS TIOCIIeIOBATENIbHOCTD
WIN COAEP AN €€ BEKTOP IKCIPECCHU, KOTOPbIe KOAUPYIOT OJUH MM Oojiee KarCHIHBIX
6enxoB pekoMOnHaHTHOTO AAV cornacHo n3o0pereHuro. B HacTosmeM H300peTeHNN TakxKe

Npesio’)keHa  KIIETKAa, KOTOpas  COHNEpXKHT OmHy Wid  Oonee  HYKICOTHIHBIX
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MOCJIENOBATEILHOCTEN HIIN SKCIIPECCUOHHBIX BEKTOPOB IO 1/1306peTeH1/1}0.

[0012] B HacrosimeM W300peTEeHUH TaKXke TNpemIokeH kKarmcun AAV, comepskamiwii
peKOMOUMHAHTHBIN KamncUIHbIN Oenok AAV cornacHo naHHoOMy m3o0perenuto. Kpome Toro,
NPEeIJIO’KEH BUPYCHBIN BEKTOp, COAEpIKAIIUi Karncuj peKkoMOMHaHTHOro AAV coriacHo
HACTOSAIIEMY H300pPETEHHIO, a TaKXke KOMIIO3ULUs, Conepskamas pPeKOMOMHAHTHBIH
KarcuaHbli 6emok AAV, kancun AAV w/uinm BUPYCHBIH BEKTOpP COTJIACHO HACTOSIIIEMY

n300peTeHNI0 B (hapMalleBTHUECKH MIPUEMIIEMOM HOCHUTEJE.

[0013] B Hacrosimem u300peTEeHUH JOMOJHUTENBHO TMPEIJIONKEH Crnocod BBEACHUS
HYKHGHHOBOﬁ KHCJIOTBI B KIICTKY, BKJ'IIOLIaIOI_HI/II\/'I MNPpUBECACHUEC B KOHTAKT KJICTKHU C BUPYCHbBIM
BEKTOPOM COIJIACHO JaHHOMYy wu3o0pereHuro. KieTrka MOXXeT HaxOOuUThCs B OpraHu3Me
CcyOBeKTa, U IMPH 5TOM B HEKOTOPBIX BApHAHTAX OCY LIECTBICHHS CyObEKT MOKET MPEIACTABIISTh

coboii cyObekTa-uenoBeKa.

[0014] B HexoTOpBIX BapHaHTax OCYLIECTBICHUs MPEIJIOKEH CIOCOO JIeYeHUs MalueHTa,
Hy KJAIOLIETrocsi B 5TOM, IPU 3TOM CIIOCOO BKIIFOYAET BBEASHME IMAIMEHTY TePareBTHYECKH

3¢ PeKTUBHOrO KOJIMYECTBA BUPYCHOTO BeKTopa AAV 10 n300peTeHHIo.

[0015] OTu u npyrue acmekThl pacCMaTPUBAIOTCS Oosiee MOIPOOHO B MOAPOOHOM ONMUCAHHH,

MIPEACTABICHHOM HUXKE.
KPATKOE OITUCAHUE I'PAOUYECKUX MATEPHAJIOB

[0016] ®ur. 1A u Pur. 1B. Ily3bpbKoBbIE AMarpaMMbl, AEMOHCTPUPYIOLINE aHAIN3
pa3HoOoOpasust OMONMOTEK, HAMPABIEHHON 3BOJIIOIUK W OOOTAIleHHs HOBBIMU OOJIACTSIMU
y3HaBaHHs aHTHreHOB. Poxgurensckuii (Pur. 1A) u spomounonnposasuimii (Pur. 1B) Genkos
MOABEPTAN BBICOKOIIPOU3BOANTEIHPHOMY CEKBEHHPOBAHUIO C HCIIOJIb30BAHHEM IUIAT(HOPMBI
[llumina MiSeq. [Tocne aHanM3a ¢ TOMOLIBIO CIIEIHABHOTO cLieHapusi Perl Oblin HaHECeHBI HA
rpaguk  oboramieHHblE AMUHOKUCIIOTHBIE —IIOCIENOBATENbHOCTH. Kaxnaplii  my3bIpex
NpeCTaBIsieT COOOH OTNENbHY0 AMHHOKHCIOTHYIO TOCJIEAOBATEIbHOCTD KAINCH/IA, TIPH 3TOM
pamuyc Ty3bIpbKa MPONOPLHMOHAJNEH KOJHYECTBY CUWUTBIBAHUHN JUIsI 3TOrO BapHaHTa B
cooTBeTcTBytomel Oubnmuoreke. Ha ocuy mpencraBieHO aOCONIOTHOE KOJUYECTBO
CUNTBIBAHUH, MPUBEIEHHOE K Jlorapupmy ¢ ocHoBaHHeM 2. JlaHHbBIE pacnpeaeneHsbl Mo OCH X
s oOnerdeHus: BU3yanm3anud. [IponeHTHOe CHIDKEHHE KOJIWYECTBA YHHUKAIBHBIX KIIOHOB

(70,3%) IPsIMO IEMOHCTPHUPY €T, 4TO MHOT'OYHCJIEHHBIE CHETIOAXOISILIUE
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NOCJICAOBATCIIBHOCTHU IMOCJIC NMEPBOIr0 NUKJIA 3BOJIFOLNN ObLTH YAAJICHBIL.

[0017] ®ur. 2A u ®Dur. 2B. Ily3pippkoBble TpaduKH, AEMOHCTPHUPYIOMHE OUOIUOTEKH
poaurenbckux (Pur. 2A) u 3BomonnonupoBasmx (Pur. 2B) 6enkoB st mepBoro payHna
spomonn. Ha ®@ur. 2A n ®@ur. 2B nokaszaHbl Te ke naHHble, 4TO U HA Pur. 1A u ®ur. 1B,
COOTBETCTBEHHO, HO JaHHble OBUIM HOPMAJIM30BaHbl K IMPOLEHTY OT OOLIero 4ucia
CUUTBHIBAHMM, YTO MO3BOJIAET MPOBOAUTH MPOJOJBbHOE CPAaBHEHUE HA MOCJIEAYIOLIMX 3Tarnax

OBOJIFOIIHH.

[0018] ®Dur. 3A u ®ur. 3B. Ily3eippkoBble rpaduky, AEMOHCTPHPYOLIHE OUOIUOTEKH
poaurenbckux (Pur. 3A) u sBonmormonuposasux (Pur. 3B) 6enkoB 11 TpeTbero payHnua
SBOJIIOLIMY, BBIMIOJIHEHHOTO B CETYAaTKE, HOPMAJIM30BAaHHBIE K MPOLEHTY OT OOIIero umcia

CYHUTBHIBAHHUM.

[0019] ®ur. 4A u ®Dur. 4B. Ily3pippkoBbie Tpaduky, AEMOHCTPHUPYIOIIHE OUOIHOTEKH
poaurenbckux (Dur. 3A) u sBonmouoHnpoBaBux (Pur. 3B) GenkoB 1ist TpeThero payHnaa
SBOJIIOLIMH, BbIMOJHeHHOro B RPE, HOpmanmu3oBaHHbIE K MPOLEHTY OT OOIIero uucia

CUYUTBHIBAHUH.

[0020] Pur. 5. I'padux, IEMOHCTPUPYIOLIMHA TPAHCAYKLIMIO pA3JIHYHBIX BEKTOPOB
AAV-moumdepassl, conepskamux MmytanTHbie kancuaubie Oenku (STRD-1, SEQ ID NO: 34;
STRD-2, SEQ ID NO: 32; STRD-3, SEQ ID NO: 36; STRD-4, SEQ ID NO: 195; STRD-5,
SEQ ID NO: 35; STRD-6, SEQ ID NO: 196; STRD-7, SEQ ID NO: 37; u STRD-8, SEQ ID
NO: 40) B xnerkax U87 B kynbrype. Kierku Obutm MHOUIIMPOBAHBI C TOKa3aTeileM
MHOKecTBeHHOCTH wuHpuuupoBanus (MOI) paBabiM 10 000 Br/kierka. OTHOCHTEIbHBIE

ceeroBble enuHUIBl (RLU) m3Mepsim uepes 48 4acoB mociie TpaHCIy KIHH.
HOJAPOBHOE OIIMCAHUE CYIIHOCTHU U30OBPETEHUA

[0021] Ecin He ykazaHO WHOe, BCe ymoTpeOisieMble B JAaHHOM JOKYMEHTE TEXHHUYECKHE U
HAay4YHbIE TEPMHHBI UMEIOT TO )K€ 3HAYCHHE, KOTOPOE OOBIUHO IMONPAa3yMEBAETCS CPEIHUM
CIIELHAJINCTOM B TOH 00JIacTH, K KOTOPOH OTHOCHUTCSI JaHHOE m300pereHue. TepMuHONOrHS,
ucronbp3yemast B pasgene «IlompoOHoe ommcaHue CyIIHOCTH H300pETEHUsD» HACTOSILIETO
JNOKYMEHTA, IPUMEHSIETCsI TOJIBKO JJIs1 ONMMCAHNS KOHKPETHBIX BAPUAHTOB U HE MOAPA3y MEBAET

OrPaHUYCHUS.

[0022] Bce nmyOnukanmy, MaTeHTHBIE 3asBKH, MATEHTHI, HOMEpa AOCTyma B 0ase HaHHBIX
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GenBank wnmu npyrux 0a3ax AaHHBIX, a TaK)K€ IPYTHE CCBUIKH, YIIOMSHYTBIE B IAHHOM

AOKYMEHTEC, BKJIFOUYECHDbI B HETO B ITOJIHOM o0BeMe NMOoCPEACTBOM CCBLIKU.

[0023] OGo3HaUeHHe BCEX MOJOKEHHI aMUHOKHUCIIOT B KAlICUIHBIX Oekax AAV B ONMMCaHUH
U TipustaraeMoii popmyJie H300peTeHNst COOTBETCTBYET HyMepaLuu cy ObequanL Karcuaa VP1.
CrnenmanicraM B JaHHOM oOnacTy OyIeT MOHSATHO, YTO OMHCAHHBIE B HACTOSALIEM JIOKYMEHTE
MoAu(UKaIMY, €CIIM OHU BCTAaBJIEHBI B TeH Karcuaa AAV, MOTYT NPUBECTH K MOTU(PUKALHSIM
cyobpenuaun VP1, VP2 n/unn VP3 kancuna. AnbTepHAaTUBHO, CyOBEAMHULIBI KAIICHAA MOTYT
OBITb HE3aBHCHUMO SKCIIPECCUPOBAHBI I JOCTHXKEHUS] MOAU(PUKALIMNA TOJBKO B OJHOM WIIH

naByx cyowpenununax kancuna (VP1, VP2, VP3, VP1 + VP2, VP1 + VP3 unu VP2 + VP3).
Onpenenenus

[0024] B onucanuu u B npunaraemoii Gpopmysie n300peTeHus: UCTIONb3YOTCS MPUBEICHHBIE

HUKE TCPMHHBIL.

[0025] Ecnu u3 KOHTEKCTa SIBHO HE ClienyeT HHOe, ((OpMbI €IMHCTBEHHOTO YHCJIa BKJIFOUAIOT

(OpMBI MHOKECTBEHHOTO YHCIIA.

[0026] Kpome Toro, TepMHUH «IIPUOTU3UTEITBHOY, HCTIONB3yEeMblil B HACTOSLIEM JTOKYMEHTE B
OTHOIIEHHUH H3MepsieMON BEJUYUHBI, HANpUMEp B OTHOIIEHUU T[IOKa3aTeNis JUJIUHbBI
MOJIMHY KJICOTUAHOW WM MOJUNENTUAHOW  IOCJIENOBATEIbHOCTH, JO3bl, BPEMEHH,
TEMIIEpaTypbl U T. 1., OXBAaThIBAET BapHallUU yKa3aHHOro mnokasarens + 20%, + 10%, + 5%,

+ 1%, + 0,5% um naxxe £ 0,1%.

[0027] Takke B KOHTEKCTE HACTOSILIETO JTOKYMEHTAa TEPMHH «H/MJIM» OTHOCHUTCS KO BCEM U
KaKJ10M BO3MOYKHOH KOMOMHALIMU OHOTO MJIH 0OJIee CBSI3AHHBIX MEPEUHCISIEMbBIX JIEMEHTOB,
a Tak)ke K OTCYTCTBHIO KOMOWHALIMI MPU MHTEPIPETALUHN B BUJAE AJTbTEPHATUBBI (KHUIIH») H

OXBATbIBACT UX.

[0028] Eciu KOHTEKCT HE YKa3bIBA€T HA MHOE, CIIELIMAIBHO MPEATNOIaraeTcs, 4To pa3jindHble

NPU3HAKY, OMMCAHHBIC B JAHHOM JIOKYMEHTE, MOTYT UCTIOIBb30BATHCS B IFOOOH KOMOMHALIUY.

[0029] Kpome Toro, B HacTOSIIEM H300PETEHUU TaK:Ke MPEATNOJIaraeTcsi, YTO B HEKOTOPBIX
BapHAHTaX OCYINECTBJICHHS JJFOOON MPHU3HAK WJIM KOMOWHALINS TIPU3HAKOB, MPEICTABJICHHBIX B
JAHHOM JOKyMEHTe, MOTYT OBbITb WCKJIIOYeHbl WM omnyiensl. HWubopmamms s

HOHOHHHTGHBHOﬁ WIUTIOCTpaluu. €CJIM, HAlpuUMEpP, B OMHCAHUKU YKA3dHO, YTO KOHKPETHAaA
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AMHUHOKHCIIOTa MOKeT ObITh BeIOpana u3 A, G, [, L w/wnu V, 3T0 BeIpaskeHHE TaKKe O3HAYAET,
YTO aMHUHOKHCJIOTa MOXKET OBbITh BBIOpaHa M3 JIFOOOTO TMOAMHOMKECTBA 3THX AMHUHOKHCIIOT,
Hanpumep, i3 A, G, lwm L; A, G, [ wiu V; A wnu G; Tonbko L; u T. 1., Kak eciu Obl KaKaast
Takas TONKOMOHMHAIMSI TpsIMO YKa3aHa B JaHHOM JIOKyMeHTe. bosee Toro, Takas
dbopMyIMpOBKa TakKe O3HA4YaeT OTPHULAHWE BO3MOXKHOCTH HAJIM4Usl ONHON wim Oolee
YKa3aHHBIX ~aMHHOKHUCJIOT. Hampumep, B KOHKPETHBIX BapHaHTaX OCYIIECTBICHUS
aMuHOKHCIIOTa He siBisieTcss A, G wim I; He siBisiercst G wim V; U T. 4., KaK eclid Obl Kaxmoe

TAKOC€ BO3BMOXKHOEC OTPULAHHUE HAJTNYIUA ObLIO OBI IPsAMO HU3JIOXKEHO B HACTOALIEM JOKYMCHTE.

[0030] B xoOHTEkCTe HACTOSIIEr0 JOKYMEHTa TEPMHUHBI «YMEHBIIATBHY, «yMEHBILIAET,
«yMEHbIIEHHE» U TMOJOOHBIE TEPMUHBI O3HAYAIOT YyMEHbLIEHHE 10 MeHbIIeH Mepe
npubnusutensHo Ha 10%, mnpubmmsurensHo Ha 15%, mnpubnusurensHo Ha  20%,
npubnusutenvHo Ha 25%, mnpubmmsurensHo Ha  35%, mnpubnusurenbHo Ha  50%,
npubnusutensHo Ha 75%, mnpubmmsurensHo Ha 80%, mnpubnusurenbHo Ha  85%,

npubnuzutensHo Ha 90%, npubnusnuTensHo Ha 95%, npudnusurensHo Ha 97% wu Gonee.

[0031] B xOHTEKCTe HACTOSILErOo HOKYMEHTa, TEPMUHBI «YBEIUYUTH», «YJIYULIUTHY,
«TIOBBICUTB», «IIOBBIIIAET», «IOBBIIEHHWE» U AaHAJIOTMYHbIE TEPMMHBI YKa3bIBalOT Ha
yBEJIMYEHUE IO MEHblLIeH Mepe mnpubnusutenbHo Ha 10%, npubmusurensHo Ha 15%,
npubnmusutenbHo  Ha 20%, npubnusutensHo Ha 25%, mnpubmmsurensHo Ha  50%,
npubnmusutensHo Ha  75%, mnpubmmsurensHo Ha 100%, npubnmsurtensHo Ha 150%,
npubmusutensHo Ha  200%, npubnusutensHo Ha 300%, mnpubmusutensHo Ha 400%,

npubau3uTensHo Ha S00% wmu Oonee.

[0032] B kOHTEKCTE HACTOALLErO TOKYMEHTAa TEPMHUH «IMAPBOBUPYC» OXBATHIBAET CEMENUCTBO
Parvoviridae, BKJItOYast aBTOHOMHO PETUTHLUAPY FOLIHECS TTAPBOBHPYCHI U 3aBUCUMBIE BHPY ChI.
ABTOHOMHBIE TIApBOBUPYCHI  BKJIOYAIOT  MpeacTaBUTeNed  pomoB  Profoparvovirus,
Erythroparvovirus, Bocaparvovirus, u mnoacemeiictBa Densovirus. WnnroctpaTuBHbIC
ABTOHOMHBIC TAPBOBUPYCHI BKIIFOYAIOT, 0€3 OrpaHWYeHUH, MENKUH BHPYC MBbIIIEH,
NApBOBUPYC KPYIHOTO POraTroro CKOTa, MapBOBUPYC coOak, MapBOBHPYC KypPHULBL, BUPYC
MaHJIeMKONEHNH KOLIIEK, TaPBOBUPYC KOLIEK, MAPBOBUPYC ryceil, napsosupyc H1, napsosupyc
MYCKYCHBIX YTOK, BUpPYyC B19 m mo0oii npyroii aBTOHOMHBIH MapBOBHUPYC, M3BECTHBIA B
HACTOsIIIEe BpPEMS WM TOT, KOTOpbI OyneT OTKpeIT mo3ke. Jlpyrue aBTOHOMHBIE
MapBOBUPYCHI U3BECTHBI CHeNMaINCTaM B maHHOH oOnactu. Cm. Hampumep, BERNARD N.

FIELDS et al, VIROLOGY, Tom 2, rnaBa 69 (4th ed., Lippincott-Raven Publishers; Cotmore et
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al. Archives of Virology DOI 10.1007/S00705-013-1914-I).

[0033] B KOHTEKCTE HACTOALIETO AOKYMEHTA TEPMHUH «aJ€HOACCOLMUPOBAHHBIN BHUPYCH
(AAV), Bxirouaer, 6e3 orpanndenuii, AAV tumna 1, AAV tuna 2, AAV tuna 3 (BKIIFOYasi TUTIBI
3A u3B), AAV tuna 4, AAV tuna 5, AAV tuna 6, AAV tuna 7, AAV tuna 8, AAV tuma 9,
AAYV tuna 10, AAV tuna 11, AAV tuna 12, AAV tuna 13, AAV tuna rh32.33, AAV Tuna
th8, AAV tuna rh10, AAV tuna rh74, AAV tuna hu.68, ntuunit AAV, Obrunii AAV, cobaunii
AAV, nomamuueiii AAV, oseunii AAV, 3meunbnii AAV, AAV OoponaToil sIIepuIIbl,
AAV2i8, AAV2g9, AAV-LKO3, AAV7m8, AAV Anc80, AAV PHPB u nmpyrue AAV,
W3BECTHBIE B HACTOsINEE BpPEeMsl WIN Te, KOTOpble OyAyT OTKPBITHI mo3ke. CM. Hampumep,
BERNARD N. FIELDS et al, VIROLOGY, tom 2, rnaBa 69 (4th ed., Lippincott-Raven
Publishers). UnenTudgunuposan psig cepoTUNOB U Kiaj (CUCTeMaTUdecKux kateropuii) AAV
(cm., Hampumep, Gao et al, (2004) J. Virology 78:6381-6388; Moris et al, (2004) Virology
33-:375-383; u Tabnuia 2).

[0034] B xoHTEeKCTE HACTOSALIErO JOKYMEHTA TEPMHUH «XUMepHbIii AAV» otHOCUTCS kK AAV,
coeprKaleMy KarCUIHbIH OeoK ¢ 00NacTsiMU, TOMEHAMH, OTAEIbHBIMH aMUHOKHCIIOTAMH,
MOJIy4YeHHBIMU M3 JBYX WK Oojiee pa3nu4HbiX cepoTunoB AAV. B HekoTOpbIX BapuaHTax
OCYIIECTBIIEHHUs] XUMEPHbIH AAV CONEp>KUT KanCUAHBIA OEJNOK, COCTOSIIUN U3 TMEepPBOM
o0jacTu, MOJNy4eHHOW 3 mepBoro ceporuna AAV, u BTOpoi 00JacTH, TONy4YEHHOH U3
BTOporo ceporuna AAV. B HEKOTOpBIX BapuUaHTaxX OCYLIECTBJIEHUS XHUMEpHbII AAV
COIEP KUT KAICHIHBIA OEJOK, COCTOSIUI M3 TMepBOH OOJACTH, MOJYYEHHOW W3 MEPBOTO
ceporuria AAV, BTOpoi 00JacTH, MOJYy4YeHHOW u3 BTOporo ceporuna AAV, u TpeTbeil
001acTH, MOy YeHHOH U3 TpeThero ceporuna AAV. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHSI
XUMepHbIi AAV MoxeT comepxkath 00JACTH, IOMEHBI, OTHEJbHbIE AMHHOKHCIOTHIL,
nonyueHHbie 13 AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAVY,
AAV10, AAVI11 wum AAV12. Hanpumep, xumepHblii AAV MOXeT BKIHOYaTh B ceOst
00JIaCTH, TOMEHBI W/WUJIH OTAENbHbIE AMUHOKHCIIOTHI M3 TIEPBOTO M BTOPOTO CEPOTUIIOB AAV,
KakK Toka3aHo Hwxke (tabnuua 1), rne AAVX+Y o3HauaeT xumepHbiid AAV, BKIIIOUYAIONMUH B

ceOst MoCIe0BaTENbHOCTY, MoNTyueHHble 13 AAVX 1 AAVY.



TABJIMLIA 1. XumepHbie AAV

Btopoii cepotun AAV

ITepebiii ceporun AAV

AAV1

AAV2

AAV3

AAV4

AAVS

AAV6

AAV7

AAVSE

AAV9

AAVI10

AAVI1I

AAV12

AAVI

AAV] +

AAVI] +

AAV] +

AAVI +

AAVI +6

AAVI] +

AAV] +

AAV] +

AAVI +1

AAVI] +11

AAVI + 12

AAV2

AAV2 +

AAV2 +

AAV2 +

AAVZ +

AAV2 +6

AAV2 +

AAV2 +

AAV2 +

AAV2 +1

AAV2 + 11

AAV2 + 12

AAV3

AAV3 +

AAV3 +

AAV3 +

AAV3 +

AAV3 +6

AAV3 +

AAV3 +

AAV3 +

AAV3 +1

AAV3 +11

AAV3 + 12

AAV4

AAV4 +

AAV4 +

AAV4 +

AAV4 +

AAV4 +6

AAV4 +

AAV4 +

AAV4 +

AAV4 + 1

AAV4 +11

AAV4 + 12

AAVS

AAVS +

AAVS +

AAVS +

AAVS +

X

AAV5 +6

AAVS5 +

AAVS +

AAVS +

AAV5+1

AAV5+11

AAVS5 + 12

AAV6

AAV6 +

AAV6 +

AAV6 +

AAV6 +

AAV6 +

X

AAV6 +

AAV6 +

AAVG6 +

AAV6 + 1

AAV6 + 11

AAV6 + 12

AAV7

AAVT +

AAVT +

AAVT +

AAV7 +

AAVT +

AAV7 +6

X

AAV7 +

AAVT +

AAVT +1

AAV7+ 11

AAVT + 12

AAVS

AAVSE +

AAVS +

AAVSE +

AAVSE +

AAVS +

AAVE +6

AAVSE +

AAVE +

AAVE +1

AAVE + 11

AAVE + 12

AAV9

AAVO +

AAV9 +

AAVO +

AAVY +

AAVY +

AAV9 + 6

AAV9 +

AAVO +

AAV9 + ]

AAVI + 11

AAV9 + 12

AAVI10

AAVI10

AAVI0

AAVI10

AAVI10

AAVI10

AAVIO+6

AAVI)

AAVI10

AAVI10

X

AAVI10+1

AAV10+ 12

AAVI1

AAV11

AAV11

AAV11

AAV11

AAV11

AAVI1L+6

AAV11

AAVI11

AAVI11

AAVI1I +

X

AAVI11 + 12

AAV12

AAV12

AAV12

AAV12

AAV12

AAV12

AAVI12 +6

AAV12

AAVI12

AAVI12

AAV12 +

AAVI2 +1

X
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[0035] TTocpencTBOM BKIIFOUEHUS] B OAWH KAIlCHUAHBIA OEJIOK OTAENbHBIX aMUHOKHUCIIOT WJIH
o0acTeit U3 MHOXKECTBA CEPOTHIIOB AAV, MOKHO MOJYYUTh KAaNICHIHBIE O€NKH, 00Iaaarmue

MHOXKCCTBOM KCJIACMbIX CBOI>'ICTB, MOJIYYCHHBIX OTACJIBHO U3 MHOXKECTBA CEPOTUIIOB AAV.

[0036] I'eHOoMHBblE NOCHENOBATENBHOCTH pPA3NIMUYHBIX cepoTunoB AAV U aBTOHOMHBIX
MAPBOBHUPYCOB, a TaK)Ke MOCIIENOBATEIBHOCTH HATUBHBIX KOHLEBBIX MOBTOPOB (TR), Oenkos
Rep u cyObeamHMIl Karcupa W3BEeCTHBI B JaHHON oOmactu. MHpopmanmmoo O Takux
MOCJIEZIOBATENBHOCTAX MOXKHO HAalTH B JIMTEPAType WM B OOINEAOCTYNHBIX 0a3ax HAAaHHBIX,
takux kak GenBank. Cm., Hanpumep, HOMepa noctyna B 6aze nanabix GenBank NC 002077,
NC 001401, NC 001729, NC 001863, NC 001829, NC 001 862, NC 000883, NC 001701,
NC 001510, NC 006152, NC 006261, AF063497, U89790, AF043303, AF028705,
AF028704, J02275, J01901, J02275, X01457, AF288061, AH009962, AY028226, AY028223,
NC 001358, NC 001540, AF513851, AF513852, AY530579; onucanusi KOTOPBIX BKJIFOUEHBI
B HACTOSINMI JOKYMEHT TIyTeM CCBUIKM JUId [pefocTaBieHus uHpopMamuu o
MIOCJIEZIOBATENBHOCTAX HYKJIEMHOBBIX KHMCJIOT U aMHUHOKHCIOT napsoBupyca u AAV. Cwm.,
Harpumep, Takke myOmmkanum Srivistava et al., (1983) J. Virology 45:555; Chiorini et al.,
(1998) J Virology 71:6823; Chiorini et al., (1999) J. Virology 73: 1309; Bantel-Schaal et al.,
(1999) J Virology 73:939; Xiao et al., (1999) J Virology 73:3994; Muramatsu et al., (1996)
Virology 221:208; Shade et al., (1986) J. Virol. 58:921; Gao etal, (2002) Proc. Nat. Acad. Sci.
USA 99:11854; Moris et al., (2004) Virology 33:375-383; MexnyHapOAHbIE MATCHTHBIC
nyOnukanun WO 00/28061, WO 99/61601, WO 98/11244; u matent CILIA Ne 6,156,303;
ONUCAHMS KOTOPBIX BKIIFOYEHBI B HACTOSILIUI JOKYMEHT IMyTEeM CChUIKU JUIS TIPEAOCTABIICHHSI
UH(pOPMALIUH O MOCIENOBATEIPHOCTSIX HYKJIEHHOBBIX KHCJIOT U AMHHOKHUCIIOT MapBOBUpPYyCa U
AAV. Cm. Taxxe Tabmuiy 2. CTpyKTypbl Karcruaa aBTOHOMHBIX TApBOBUPYCOB U AAV Oornee
noapobHo onucanbl B myOnukaimin BERNARD N. FIELDS et al.,, VIROLOGY, Tom 2, riassi
69 u 70 (4th ed., Lippincott-Raven Publishers). Cm. Takke ommcaHue KpHCTALUTHYECKOM
crpykrypsl AAV2 (Xie et al., (2002) Proc. Nat. Acad. Sci. 99: 10405-10), AAV9 (DiMattia et
al.,, (2012) J. Virol. 86:6947-6958), AAV8 (Nam et al, (2007) J. Virol. 81: 12260-12271),
AAV6 (Ngetal., (2010)J. Virol. 84:12945-12957), AAVS (Govindasamy et al. (2013) J. Virol.
87, 11187-11199), AAV4 (Govindasamy et al. (2006) J. Virol. 80:11556-11570), AAV3B
(Lerch et al., (2010) Virology 403:26-36), BPV(Kailasan et al., (2015) J. Virol. 89:2603-2614)
u CPV (Xie et al., (1996) J. Mol. Biol. 6:497-520 u Tsao et al., (1991) Science 251:1456-64).
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TABJIALIA 2
Howmep Howmep Howmep
I0CTyTa B IOCTyTia B IOCTyTIa B
0ase nJaHHBIX 0ase maHHBIX 0ase maHHBIX
GenBank GenBank GenBank
TTonHbIE TEHOMBI Knana C Rh57 AY530569
Anenoaccoruupoannbiii| NC 002077,
spyc 1 AFossaor | HU9 | AYS30620 Rh50 AY530563
ARICHOACCOUMMPOBAHKEIH 01401 | Huto | AY530576 Rh49 AY530562
BUPYC 2 -
ANICHOACCOUMMPOBAHKEIH \ (31770 | tru11 | AY530577 Hu39 AY530601
BUpPYC 3 -
ANICHOACCOUMMPOBAHKEIH \ 1\ 01863 | 153 | AY530615 Rh58 AY530570
Bupyc 3B -
ANICHOACCOUMMPOBAHKEIH 1+ 01670 | 155 | AY530617 Rh61 AY530572
BUpYyC 4 -
AnenoaccormupoBaHHbIN| Y 18065,
N AFoss g | HUS4 | AYS30616 Rh52 AY530565
ANICHOACCOMMMPOBAHKBI \ (01660 | 1u7 | AY530628 Rh53 AY 530566
BUpPYC 6 -
) AY186198,
g;“gg? AAV, ATCC |\ v620583. | Huls | AYS30583 Rh51 AY530564
NC_004828
ITTuauit AAV, mramm | NC 006263,
DAL Ayeaoces | HUlS | AY530580 Rh64 AY530574
NC 005889,
Borunit AAV AY388617, | Hul6 | AY530581 Rh43 AY530560
AAR26465
AAT46339,
AAV11 Aves oce | HU2S | AYS30591 AAVS AF513852
ABI16639,
AAV12 bOsIa647 | HUGO | AY530622 Rh8 AY?242997
Knama A Ch5 | AY243021 Rhl AY530556
NC_002077,
AAVI1 Arosaaqr | HU3 | AYS30595 | Kuaza F
AAV6 NC 001862 | Hul | AY530575 |Hul4 (AAV9)| AY530579
Hu.48 AY530611 | Hu4 | AY530602 Hu31 AY530596
Hu 43 AY530606 | Hu2 | AY530585 Hu32 AY530597
Hu 44 AY530607 | Hu6l | AY530623 HSC1 MI332400.1
Hu 46 AY530609 |Knama D HSC2 MI332401.1
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Krana B Rh62 | AY530573 HSC3 | MI332402.1
Hu. 19 AY530584 | Rh48 | AY530561 HSC4 | MI332403.1
Hu. 20 AY530586 | RhS4 | AYS30567 | HSCS | MI332405.1
Hu 23 AY530589 | Rh55 | AYS30568 | HSC6 | MI332404.1
Hu22 AY530588 | Cy2 | AY243020 | HSC7 | MI332407.1
Hu24 AY530590 | AAV7 | AF513851 HSCS | MI332408.1
Hu2l AY530587 | Rh35 | AY243000 | HSCO | MI332409.1
Hu27 AY530592 | Rh37 | AY242998 | HSC11 | MI332406.1
Hu28 AY530593 | Rh36 | AY242999 | HSCI12 | MI332410.1
Hu 29 AY530594 | Cy6 | AY243016 | HSCI3 | MI332411.1
Hu63 AY530624 | Cy4 | AY243018 | HSC14 | MI332412.1
Hu64 AY530625 | Cy3 | AY243019 | HSC15 | MI332413.1
Hul3 AY530578 | CyS5 | AY243017 | HSCl6 | MI332414.1
HuS6 AY530618 | Rh13 | AY243013 | HSC17 | MI332415.1
HuS7 AY530619 |Knama E Hu68
Hu49 AY530612 | Rh38 | AYs30558 | Kionanbibiil

HU30JIAT

Y 18065,

Hus58 AY530620 | Hu66 | AY530626 |  AAVS AFO857 16
Hu34 AY530598 | Hud42 | AY530605 | AAV3 | NC 001729
Hu35 AY530599 | Hu67 | AY530627 | AAV3B | NC 001863
AAV2 NC 001401 | Hu40 | AY530603 | AAV4 | NC 001829
Hu45 AY530608 | Hudl | AY530604 Rh34 AY243001
Hu47 AY530610 | Hu37 | AY530600 Rh33 AY243002
HuS1 AY530613 | Rh40 | AY530559 Rh32 AY243003
Hu52 AY530614 | Rh2 | AY243007 | [lpyrue
Hu T41 AY695378 | Bbl | AY243023 Rh74

AAV
Hu S17 AY695376 | Bb2 | AY243022 | Goponaroii

ﬂH_[epI/ILU::I

Hu T$8 AY695375 | Rh10 | AY243015 3M:ff;lﬁ NC 0061481
Hu T71 AY695374 | Hul7 | AY530582
Hu T70 AY695373 | Hu6 | AYS30621
Hu T40 AY695372 | Rh25 | AY530557
Hu T32 AY695371 | Pi2 | AYS530554
HuT17 AY695370 | Pil | AY530553
HuLGl5 AY695377 | Pi3 | AYS530555
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[0037] B xOHTEKkCTe HACTOALIErO JOKYMEHTAa TEPMHH «TPONM3M» OTHOCUTCS K
NPEATIOYTUTETEHOMY BXOYy BHPYCa B KOHKPETHBIE THITbI KJIETOK FJTH TKaHEH HEOOs3aTENIbHO C
HOCNIeAYIOIEeH 3KcIpeccuell (HampuMep, TPAHCKPUIIMEH U, HeoOs3aTeNbHO, TPAHCIALHEH)
NIOCJIEZIOBATENBHOCTH (-€i), IepEHOCUMOM (-bIX) BUPYCHBIM T'€HOMOM B KJIETKY, HAIpHUMEp B
cilydae peKOMOMHAHTHOTO BHPYCa, SKCIIPECCUEN TeTepOIOTHYHON (-bIX) HYKJIEHHOBOM (-bIX)

KUCJIOTBI (KHCJIOT), IPEACTABISIONIEH (-1X) UHTepeC.

[0038] CrienmanucraM B JaHHOW OOJAaCTH OyIeT MOHSTHO, YTO MHULMALUS TPAHCKPHUIILIHH
MOCJIEA0BATEIBHOCTHU M€TEPOIOTUYHON HY KJIEMHOBOM KHUCJIOTHI U3 BUPYCHOIO T€HOMA MOXKET
HE TIPOMCXOAUTb B OTCYTCTBHE TpPAHC-ACUCTBYIOLINX (DAKTOPOB, HAMpHUMeEp, B Ciydae
UHIYIUPYEMOr0 TPOMOTOpa WJIM HHBIM 00pa3oM peryiupyeMol IOCIeqoBaTeIbHOCTU
HYKJIEMHOBOM KHUCJIOTHI. B ciayuae reHoma rAAV, skcnpeccusi reHa U3 BUPYCHOTO F'€HOMa
MOKET MPOUCXOIUTh M3 CTAOMJIBHO MHTErPUPOBAHHOTO MPOBHPYCA, U3 HEHMHTETPUPOBAHHOM
SMHUCOMBI, a TAKXKE U3 JIIOOOU APyroii (POPMBbI, KOTOPYIO HYKJIEHHOBASI KUCJIOTA BUPYCAa MOKET

NPUHUMATh BHYTPH KJIETKHU.

[0039] B xoHTEkCTE HACTOALLETO AOKYMEHTa TEPMUHBI K CUCTEMHBIN TPOIU3M» U «CUCTEMHAsI
TPAHCAYKIMD (M SKBUBAJICHTHBIE TEPMHHBI) 03HAYAIOT, YTO BUPY CHBII KATICUA I BUPY CHBIN
BEKTOP MO N300PETEHUIO MPOSIBIISIET TPOIM3M MJIA TPAHCIY IUPYET, COOTBETCTBEHHO, TKAHHU BO
BCEM OpraHu3Me (HampuMmep, TOJIOBHOH MO3T, JIETKHUE, CKEJIETHbIE MBIIILbI, CEpPAILe, NeUeHb,
MOYKM W/WIM TOIKENyAOYHAsl jKejie3a). B BapuaHTax OCYLIECTBJIEHUs HAOJIOmaeTCs
CHCTEMHAsl TPAHCIYKIUsI MBILIEYHBIX TKAHEH (HApUMep, CKeJIETHON MBILIIIbI, ArnadparMbl 1
CepAeyHOW MbIILbI). B JApyrux BapuaHTax OCYLIECTBICHUS JOCTHIAeTCs CHCTEMHAst
TpaHCAYKLMS TKaHeW CKeleTHbIXx Mblml. Hampumep, B KOHKpPETHBIX BapHaHTax
OCYIIEeCTBJIEHUS] POUCXOIUT TPAHCIY KLU MO CYLIECTBY BCEX CKEJIETHBIX MBILIL] BCETO Tela
(x0T1st 53¢ (HEeKTHBHOCTH TPAHCAYKIIMH MOKET BAPHbUPOBATHCS B 3ABUCUMOCTH OT THIIA MBIIIILIBI).
B KOHKpeTHBIX BapuaHTax OCYLIECTBJIEHHUS IOCTUrAeTCsl CUCTEMHAas TPAHCAYKLUS MBILIL]
KOHEYHOCTEH, CepIeYHON MBI U MBIIIBI quadparmbl. HeoOs3aTenpHO, BUPYCHBIN KaTllCH
WA BUPYCHBIN BEKTOP BBOIST CHCTEMHBIM IyTeM (HANPUMED, TAKUM CHCTEMHBIM Iy TeM, KaK

BHYTPHBEHHBIN, BHY TPUCY CTABHOW WJIN BHY TPUIMM(ATUIECKUN ).

[0040] AnpTepHaTUBHO, B APYTUX BapUAHTaX OCYIIECTBIEHUS KallCUJ WU BUPYCHBINH BEKTOP
JOCTABJISIIOT JIOKAJIBHO (HAMpUMeEp, B MOAYIIEYKY CTOIMbI, BHYTPHUMBIIIEYHO, BHYTPHKOXKHO,
NOAKOKHO, MecTHO). Ecim He yka3aHo mHOe, TepMHUHBI «3()()EKTUBHAS TPAHCAY KLU, WIIH

«3(h(HeKTUBHBINA TPOITU3MY, HITH aHAJIOTUYHBIE TEPMUHBI, MOTYT OBITh OIPEIEJIEHbI CO CCHUIKON
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Ha TOAXONALINA KOHTPOJb (HAampuMep, MO MeHblIeH Mepe mnpubmmsutensHo 50%,
npubmusuTensHo 60%, npudmmurensro 70%, npubnusurensHo 80%, npubnusurensHo 85%,
npubmm3utesnbio 90%, npubnmusurenbHo 95% wnm Ooniee OT TPAHCAYKIMH WM TPOIHU3MA,
COOTBETCTBEHHO, KOHTPOJISI). B KOHKPETHBIX BapuaHTaX OCYLIECTBIEHUS, BUPYCHBIH BEKTOP
s¢dexTuBHO TpaHCAyUupyeT i obnamgaer 3P(HEKTUBHBIM TPOIMU3MOM B OTHOIIEHUU
CKEJIETHOW MBIIILBIL, CEPAEYHON MBIIIIBI, MbIIIEl AUadparMpl, MOMKENYAOUHOH KeJe3bl
(BKJIIOUAsT OCTPOBKOBBIE KJIETKH), CEJIE3€HKH, JKEIyAOYHO-KHIIEUYHOro TpakTa (Hampumep,
SIUTENHS VUK TJIaJKUX MBIIIL), KJIETOK LIEHTPAJIbHON HEPBHOH CHCTEMBI, JIETKUX, KJIETOK
cyctaBoB w/minu nouek. Ilogxopsique KOHTpoau OyAyT 3aBUCETh OT MHOXECTBA (PAaKTOPOB,
BKJIIOYast skeJtaeMblii mpoduib Tporusma. Hanpumep, AAV8 1 AAV9 oueHb 3 deKkTUBHBI TPH
TPAHCAYKLNHU CKEJETHON MBIIILbI, CEPAEUYHON MBIIIIBI U MBIl JHaQparMbl, HO UMEIOT
HEZOCTATOK, 3aKJIOYAIOIIUICS B TOM, YTO OHM TaKKe C BBICOKOW 3((PeKTHBHOCTHIO
TPAHCAYLHUPYIOT Me4yeHb. Takum o0pa3oM, MOXXHO HIEHTU(DHLIHUPOBATH BUPYCHbIE BEKTOPBHI,
KOTOpbIE IEMOHCTPUPYIOT 3P ek TUBHY 0 TpaHCIy K0 AAVS umn AAV9 CKeeTHBIX MBbIIIILI,
CepIeYHOM MBILILbI H/WJIM MBIIIIBI Tuadparmsl, HO € ropasno Oonee HU3KoH 3¢ GpekTHBHOCTHIO
TpaHCAYKIMU TmeueHn. Kpome TOro, NOCKOJbKY MNPEACTABIIOMMNA HHTepeC NpoQHIb
TPOIM3Ma MOKET OTPA’KaTh TPOIIU3M K MHOXKECTBY TKaHEN-MUIIEHEH, clielyeT IOHUMATh, YTO
MOAXOMSLINN BEKTOP MOXKET MPENCTAaBJIATh HEKOTOPbIE KOMIIPOMHCCHI. JIJIsi MIUTIOCTpaLiuu:
BUPYCHBII BEKTOp MO H300PETEHHI0 MOXKeT ObITh MeHee 3(PQPEKTUBHBIM B TPAHCIY KLU
CKEJIETHOW MBILIIBI, CEPACYHON MBIIILbI W/ UM MbIIIbI quadparmel, yem AAVS i AAVO,
ONHAKO Onarojapss HU3KOMY YPOBHIO TPAHCAYKLUH TI€YEHH, OH MOXKET OBITh OYeHb

JKEJIATCIBbHBIM.

[0041] To4HO Tak ke TEPMHHBI, OMUCHIBAIOIIUE, YTO BUPYC «HE OCYINECTBIISIET 3 (HEKTUBHY IO
TPAHCAYKLHUIOY» TN «He obsanaer 3pPeKTHBHBIM TPOIIU3MOM» B OTHOIIEHUH TKAHU-MHIICHH
WK aHAJIOTUYHBIE TEPMUHBI MOTYT OBITH ONPENEICHbI CO CCHUIKOH Ha MOAXOASIIUN KOHTPOIIb.
B KOHKpEeTHBIX BapHaHTaX OCYINECTBJICHUS, BHUPYCHBIH BEKTOP HE OCYIIECTBIISAET
s¢dexTUBHYIO TpaHCAYKIUIO (T. €. He obnanaer 3¢ (EeKTUBHBIM TPOMH3MOM B OTHOIIEHHH)
NIEUeHH, MMOYEK, FOHA/l W/HMJIM TIOJOBBIX KJIETOK. B KOHKPETHBIX BapHaHTAaX OCYIIECTBICHUS,
HEe)KeNaTeNbHasl ~ TPAHCAYKLUMS  TKaHU(TKaHed) (Hampumep, TMEYEHH)  COCTaBJISET
npubmusuTensHo 20% wnn Menee, npudausutensbHo 10% unm MeHee, mpuOIU3UTENBHO 5%
Wi MeHee, npuonusuTenbHo 1% unm menee, npubnmsurensHo 0,1% wnm MeHee OT ypOBHS
TPAHCAYKLUWHU JKENATebHOH TKAaHU-MULICHU (TKaHEH-MHIIeHeH) (HampuMep, CKeJETHbBIX

MBIIIL, CEPAEYHON MBIIIBI, MBIIIBl AHadparMbl W/ KIETOK LEHTPAJbHOH HEPBHOM
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CHCTEMBI).

[0042] B kOHTEKCTE HACTOSAINErO OOKYMEHTAa TEPMHH «IOJUIENTHUI» OXBATbIBAET Kak

MEeTNTH/IbI, TaK U OCJTKH, €CJIU He YKa3aHO WHaYe.

[0043] «IlomuHykKiI€OTHI» TpPEACTaBIsIeT COOON MOCIEAOBATEIBPHOCTh HYKJICOTHIHBIX
OCHOBAHUH, 1 MOXeT IpeacTanisTh coboit mocnenoarensuoctr PHK, JIHK v rubpunabie
nocnenoBarenbHocTd JIHK-PHK (Bkirowast kak BCTpedaromiuecs B MPUPOAE, TaK H HE
BCTPEUAIOILINECS] B MPUPOAE HYKJICOTHABI), HO B THUIIMYHBIX BAPUAHTAX OCYLIECTBJICHUS

MPEACTABIISIIOT COOON OTHOLIETIOUEYHBIEC UJIH By XLIeTIOUYedHbIe TochenosaTenbHocTu JJHK.

[0044] B xoHTEekcTe HACTOSLIEr0 NOKYMEHTA TEPMHUH «BBIACJICHHBINY» MOJHUHYKJICOTU
(narmpumep, «BbiaeneHHas JJHK» nnu «Beinenennas PHK») o3navaer monuHykieotua, 1o
MEHbIIEH Mepe YacTHYHO OTHAEJEHHbI OT IO MEHbLIEH Mepe HEKOTOPbIX M3 JPYyrHX
KOMIIOHEHTOB NPHUPOAHOrO OPTaHHU3Ma WM BHUPYCA, HAPUMEP CTPYKTYPHBIX KOMIIOHEHTOB
KJIETKH WM BHPYCA, WM JPYTUX IOJHIIENTUAOB WM HYKJIEHHOBBIX KHCIOT, OOBIYHO
OOHapy)XMBaeMbIX B CBA3M C MOJHHYKJIEOTHIOM. B MIUIIOCTPaTHUBHBIX BapUaHTaX
OCYLIECTBJICHHS «BBIICICHHBII» HyKJI€OTH 00OTalleH [0 MeHbLIeH Mepe MPUOIU3UTEIBHO B
10 paz, npubnusutensHo B 100 pa3, npubnusurtensHo B 1000 pa3, mpubmusurensHo B 10 000

pa3 uin oosiee o CpaBHCHHIO C HCXOOHBIM MAaTCPHAJIOM.

[0045] TTomoOHBIM 0OOpa3OM, «BBIOENEHHBIMN» MNOJUNENTH OOO3HAYAET MOJHUIMENTH, IO
MEHbILIEH Mepe YaCTUYHO OTHAEJEHHBIM OT IO MEHbIIEH Mepe HEKOTOPBIX W3 APYIHX
KOMITOHEHTOB MPUPOJHOIO OpraHM3Ma WM BUPYCA, HAIPUMEDP CTPYKTYPHBIX KOMIIOHEHTOB
KJIETKH WJIU BUPYCa, WM JAPYTHX TMOJHUMENTHUAOB WM HYKJIEHHOBBIX KHCJIOT, OOBIYHO
OOHapY KUBAEMBIX B CBSI3U C MOJUMNENTHAOM. B MIUTIOCTPATUBHBIX BAPHAHTAX OCY IECTBICHHSI
«BBIACJICHHBII MOJMNENTHA 00OTaIleH Mo MeHblIel Mepe npudiamsurensHo B 10 pas, B 100

pa3, B 1000 pas, B 10 000 pa3 wiu OoJjiee Mo CPaBHEHUIO C UCXOIHBIM MaTePHATIOM.

[0046] B xoHTekcTe HACTOALIENO NOKYMEHTAa TEPMHUHBI «BBIACIUTBHY WU «OYUCTUTHY
BUPYCHBII BEKTOpP (WJIM UX rpaMMaTHYECKUE SKBHBAJICHTbI) O3HAYAIOT, YTO BUPYCHBIN BEKTOP
10 MEHbIIIEN Mepe YACTUYHO OTAEJIEH OT IO MEHBLIEH Mepe HEKOTOPBIX APYTMX KOMIIOHEHTOB
HUCXOHOIO MaTtepuaja. B HIIOCTpaTUBHBIX BapHUAHTAX OCYLIECTBIEHUS «BBIAEICHHBII WU
«OYHIICHHBII» BUPYCHBIN BEKTOp oOorameH mo MeHblnell Mepe mpudmusnutensHo B 10 pas,
npubmu3uTensHo B 100 pas, mpubnusurtensHo B 1000 pas, mpubmmsurensao B 10 000 pa3 wmm

ooutee 1o CPaBHCHHUIO C UCXOAHBIM MaTCpUAJTIOM.
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[0047] «TepaneBTUYECKHIA OMUITENTHY MPENCTABISIET COOOU MOJUITENITH/, KOTOPBIA MOXKET
o0yeryaTh, YMEHBIIATh, MPEIOTBPAINATh, 33J€PKUBATh PA3BUTHE W/WIN CTAOMIU3UPOBATH
CHMIITOMBI, BO3HHUKAIOIIHE B Pe3yJbTaTe OTCYTCTBHA WM Aedexra Oenka B KIETKE WIH Y
CyOBEKTa, I MOJHUIENITHI, HHBIM 00pa3oM 00eCTeunBAOLINI MPEUMYLIIECTBO IJIsl CYOBbEKTa,

Harpumep, MPOTUBOPAKOBbIE 3((EKThI WIIN Yy YIIEHHE NPHKUBAEMOCTH TPAHCIUIAHTATA.

[0048] Ilon TEepMHUHOM <JIEUUTHY, «IOABEPraTh JICUCHUIO» WIH «JieueHue» (Wid
rpaMMaTHYE€CKH SKBHBAJIEHTHBIMU TEPMHUHAMH ) IOHUMAIOT, YTO TSDKECTh COCTOSTHUSI CyObeKTa
YMEHBIIAIOT WA 10 MEHbIIEH Mepe YaCTUYHO YJIYYINAT WIH CTaOWIM3UPYIOT, W/WUJIH 4TO
JOCTUTAIOT HEKOTOPOro OOJerdeHws, CMATYeHHs, YMEHbBIIEHUS WIH CTa0WIN3aluud TI0
MEHbBIIEeH Mepe OHOrO KJIMHUYECKOTO CHMITOMA, W/MJIM YTO MPUCYTCTBYET 3aJepiKKa

nporpeCcCupOBaHmsA 3a00JIeBaHUS UITH paCCTpOﬁCTBa.

[0049] TepmuHBI «IpenOTBpAILaTLY, IPENOTBpPAINAET» WIM «IpenoTBpalleHue» (U Hx
IpaMMaTHYECKHE SKBUBAJIEHTBI) OTHOCATCS K 3aZiepKke Hadasa 3a00JeBaHus], PacCTPOHCTBA
W/WIN TOSIBJIEHUS] KJIMHHYECKOTO (-MX) CHUMINTOMA (-0B) Y CyObeKkTa W/HIH K CHIDKEHHIO
TSKECTH Havasa 3a00JieBaHus, pacCTPONHCTBA W/WIIM KJIMHAYECKOro (-UX) CUMIITOMA (-OB) TIO
CPaBHEHHIO C TeM, 4TO ObUIO ObI B OTCYTCTBHE CIIOCOO0B 1O n3o0perenuto. [Ipenorparnenue
MOKeT ObITh TIOJIHBIM, HAIPUMEP, TIPU MOJIHOM OTCY TCTBUH 3a00JI€BaHUSs, PaCCTPONCTBA 1/ HIIH
KJIMHUYeCKoro (-ux) cumnroma (-oB). IlpenoTBpalineHne Takke MOXKET OBbITb YaCTUYHBIM,
TAKUM, YTO BO3HUKHOBEHHME 3a0OJIeBaHMS, pPACCTPOIMCTBA W/WIM KIMHHYECKOTO (-MX)
cumMnToMa (-0B) y CyOBbeKTa W/WIIH TSKECTh Havajia SBJISIETCS] MEHbIIE, YeM MOTJIH Obl OBITH B

OTCYTCTBHUE HACTOALIECTO 1/1306peTeH1/151.

[0050] B koHTEKkcTe HACTOSILIEr0 IOKYMEHTa TEPMHUH «TepameBTU4YecKH 3(PQPeKTUBHOE
KOJIMYECTBO» OTHOCUTCSI K KOJIMYECTBY, KOTOPOE MPU BBENEHHU CYOBEKTY Ui JICUSHHSI
3a0oNeBaHysl WM 10 MEHbLIEH Mepe KJIMHUYECKOTO CHMIITOMAa 3a00JIeBaHUS SIBISIETCS
IOOCTaTOYHBIM JUIi OOECHeueHUss TaKOro JiedeHHs 3a0OJeBaHUS WJIM €ro CHMIITOMA.
«Tepanesruuecku 3¢(heKTHUBHOE KOIMUECTBOY» MOKET U3MEHSTHCS B 3aBHCUMOCTH, HAIIPUMeEp,
ot 3a0ojieBaHUs W/WIH CUMIOTOMOB 3a00JI€BaHMs, TSXKECTH 3a00JIeBaHMS W/HIM CUMIITOMOB
3a00NIeBaHMs WM PACCTPONCTBA, BO3PACTA, MACCHI TEJIA H/HITH COCTOSIHUS 30POBBS MALIUEHTA,
MOJIEKAIIETO JICYSHHUIO, M PELIeHUs Jiedaero Bpada. [loaxopsinee KOJHMYECTBO B JIFOOOM
KOHKPETHOM CJIy4ae MOKET OBbITh YCTAHOBIIEHO CIIELIUAIIMCTAMHU B JAHHOH O0JIACTH WITH MOKET

OBITh OnpeacICHO OOBIYHBIM SKCIIEPUMEHTUPOBAHUCM.
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[0051] B xOHTeKkCTE HACTOSLIErO NOKYMEHTAa TEPMHHBI «BUPYCHBIA BEKTOP», «BEKTOP» WIH
«BEKTOp JJIs1 JOCTaBKU I'€HA» OTHOCATCS K BHUPYCHOH dactuue (Hampumep, AAV), koropas
(YyHKIMOHUPYET B Ka4deCTBE HOCHTENS JJI OCTABKH HYKJIEHMHOBOW KHCIIOTBI, U KOTOpas
comepkuT reHoM BekTopa (Hampumep, BupycHyro JHK [B[IHK]), ymakoBaHHYH BHYTpH

BHUPHOHA.

[0052] AnpTepHATUBHO, B HEKOTOPBIX KOHTEKCTAX TEPMUH «BEKTOP» MOXET MCIIONb30BAThCS

st 0003HaueHHs1 reHoMa BekTopa/Tosbko BJIHK.

[0053] «PexomOunanTHBIN reHOM BekTopa AAV (rAAV)» umn «reaom rAAVy» nipencrasisieT
coboii renom AAV (t. e. B/IHK), koTOpBIil copepxut oqHy win O60jee mocienoBaTebHOCTeH
IeTepPOJIOTUYHBIX HYKJIEMHOBBIX KHCJIOT. [ monyuyeHus: Bupyca BekTopaM rAAV oOblMHO
HeoOxoauM (-bI) KoHLEBOH (-bie) ToBTOp (-b1) (TR) B Luc-nonoxxenun. Bee npyrue BupycHbie
HOCJIEIOBATEIbHOCTH  SIBJISIIOTCSL  HEOOSI3aTeNbHBIMH U MOTYT OBbITh TPENOCTAaBIICHBI B
Tpanc-nonoxkenuu (Muzyczka, (1992) Curr. Topics Microbiol. Immunol. 158:97). OGeruHO
reHoM BekTopa rAAV Oyaer COXpaHsTh TOJBKO OHY WK Ooyiee mocnenoBareabHocTel TR,
yTOOBI MAaKCHMAJIbHO YBEJUYUTH Pa3Mep TPAHCTeHa, KOTOPbIH MOXeT ObIThb 3((EeKTHBHO
yIaKOBaH BEKTOpOM. [locienoBaTenbHOCTH, KOAUPYIOUINE CTPYKTYPHBIH M HECTPYKTYPHBIH
0enok, MOryT OBbITh MPENOCTaBIEHBI B TpaHC-GpopMe (HApUMEp, M3 BEKTOPA, TAKOTO KaK
TUIA3MUZA, WIM MyTeM CTaOWJIbHOW MHTErpalMy MOCIEA0BATEIbHOCTEH B YIIAKOBBIBAIOILYFO
KJIETKy). B BapuaHTax OCylecTBjeHUsI TeHOM BekTopa TAAYV COINEp:KUT MO MEHbIIEH Mepe
onHy mocienoBaTesbHOCTh TR (Hanmpumep, nocienoBateibHOCT TR AAV), HeoOs13aTeIbHO
nse TR (wampumep, nBe TR AAV), KoTOpBIE, KaKk NMpaBHJIO, MOTYT HaXOAMTHCS Ha S5'- U
3'-KOHLIAX BEKTOPHOTO reHoMa U (DJIAHKUPOBATH FETEPOJIOTMYHYIO HY KIIEHHOBYO KUCJIOTY, HO
He 00s3aTeNIbHO JOJIKHBI OBITh CMEKHBIMH ¢ Hell. TR MOryT ObITh OTMHAKOBBIMH WJIH MOTYT

OTJINYATBCA APYT OT Apyra.

[0054] Tepmun «koHLEeBOH MOBTOPY» MK « TR» BKITIOUaeT 10001 BUPYCHBIN KOHIIEBOU TOBTOP
WIN CHHTETHYECKYIO0 IOCIEeIOBATEIbHOCTh, KOTOPbIE (POPMUPYIOT CTPYKTYpPY LIMHJIBKH H
(YHKIMOHMPYIOT B KaueCTBE HHBEPTHPOBAHHOIO KOHIIEBOIO MOBTOpPA (T. €. OMOCPENYIOT
JKeJaTenbHble (PYHKLIUHW, Takue KaK PpEeIUIMKALUs, YMaKOBKAa, WHTErpalus BUpPyca W/ WU
BOCCTaHOBJICHHE TMpoBupyca u T. 1.). TR moxer npencrapnsate coboit TR AAV unmu TR, He
oTHocsuics k AAV. Hanpumep, He oTHocswyocs K AAV nocnenosatenbHocTh TR, Takyro
KaK MOCJeNOBATEIbHOCTh U3 APYTUX MapBOBUPYCOB (HampuMmep, cobadbero napBOBUpPYCa

(CPV), wbmmmboro mapsoBupyca (MVM), denoBedeckoro mapeoBupyca B-19) wm
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MOCJIEIOBATENBHOCTD U3 JIFOOOTO APYroro MOAXOASIIEro Bupyca (Hanpumep, mmuwibky SV40,
KOTOpasi CIY>KUT TOYKOHM Hayana perukannd SV40), MOXKHO HUCTONB30BaTh B KauecTBe TR,
KOTOPBbI MOXHO JOTIOJIHUTENPHO MOAMMHIIMPOBATh MOCPEACTBOM YCEUEHHs], 3aMEHBbI,
nenenyy, BcTaBku wuinn pobasneHus. Kpome Ttoro, TR moxker ObITb HaCTHYHO WK

NOJHOCTBKO CHMHTCTUYCCKHUM, TAKHM KaK ((I[BOI\/'IHaH-D NnocCJaea0BaTCIbHOCTL»?, KaK OIMHCAHO B

natenTe CIITA Ne 5,478,745 ot Samulski et al.

[0055] «Konuesoit mosrop AAVy mnmn «TR AAV» moryt npoucxoauts u3 nodoro AAV,
BKJIFOUasi, HO Oe3 orpaHudenHuii, ceporurnsl 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13 wunu aroboi
npyroii AAV, U3BECTHBIN B HACTOSIIEE BPEMsI WJIM TOT, KOTOPBIA OyIeT OTKPBIT MO3xkKe (CM.,
Hanpumep, Tadbmuny 2). Konueoii nosrop AAV HeoOs3aTenbHO JOIDKEH MPENCTaBIATh COOO0MH
MOCJIEIOBATEIbHOCTh HATUBHOTO KOHLIEBOTO IOBTOpa (HAmpuMep, IMOCJIeA0BaTeIbHOCTD
HaTuBHOTO TR AAV MOXHO M3MEHSATb MOCPEICTBOM BCTABKH, NENEIHH, YCEUEHHs W/ MU
MyTaluid C HM3MEHEHHEM CMbICNa), TPU YCJIOBHH, YTO KOHIIEBOH IOBTOpP OIOCPENyeT
JKeJateabHble (DYHKUMHM, HampuMmep, PEIUIMKALIUI0, YIAKOBKY, WHTErPAlLlHI0 BHpyCa W/WIH

BOCCTaHOBJICHHE IIPOBUPYCA U T. II.

[0056] BupycHble BEKTOpBI MO M300PETEHUIO MOTYT OBbITh JOMOJHHUTEIBHO «HALCTIECHHBIMID
BUPYCHBIMH BEKTOpaMH (HampuMep, HWMEIOIUMH HAMpPABICHHBI TPOMU3M)  W/WJIH
«TUOPUIHBIMIY MAPBOBUpPYCAMHU (T. €. TEMH, B KOTOpbIX BUpyCHbIe TR 1 BUPYCHBIN Kamncun
MPOUCXOAST W3 Pa3HbIX MApPBOBUPYCOB), KaK OMHCAHO B MEKAYHAPOIHOW MATEHTHOU

nyOnmkarmu WO 00/28004 u B Chao et al, (2000) Molecular Therapy 2:619.

[0057] BupycHble BEKTOpPBI MO U300PETEHHIO MOTYT AOIMOJHHUTEIBHO TPENCTAaBJIATh COOOH
OYTUIEKCHbIE TApBOBUPYCHBIE YACTHULbI, KaK OMNHCAHO B MEXIyHAPOJHOW MATEHTHOH
nyOmukaruu WO 01/92551 (ommcanne KOTOPOH TMOJIHOCTBIO BKJIFOUEHO B HACTOSIIUN
JOKYMEHT IyTeM CCBhUIKH). Takum 00pa3oM, B HEKOTOPBIX BapHAHTAX OCYINECTBIICHUS
IBYXIIETIOUEYHbIE (IYIUIEKCHbIE) TEHOMBI MOTYT OBITh YIIAKOBaHBI B BUPYCHBIE KAINCHIIbI 11O

H300PETEHHIO.

[00S8] Kpome TOro, BUpyCHBIN KarCH WA T€HOMHBIE 3JIEMEHTBI MOTYT COAEPkKATb IPyTrHe

MOI[I/I(I)I/IKaL[I/II/I, BKJIIO4Yas BCTaBKU, ACJICITUU 1/WJTA 3aMEHBL.

[0059] B xoHTEKCTe HACTOSIIIEro JOKYMEHTa TEPMHH «AMHUHOKHCIIOTa» OXBATBHIBAET JIFOOYIO
BCTPEUAOLIYIOCS B MPHPOAE AaMHUHOKHCIOTY, €€ MoauduuupoBaHHbIE (QOPMBI |

CHHTECTHYECKHUEC aMHUHOKHCJIOTHI.
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[0060] Bcrpeuarommecss B mpupone Jnesoppamaromme (L-) aMHHOKHCIOTHI MOKa3aHbBI B

Tabmuue 3.

TABJIMLIA 3. AMUHOKHUCIIOTHBIE OCTaTKU U COKPAIeHUSI.

AMHMHOKHCJIOTHBIN OCTaTOK Coxpauere
TpexOykBeHHBIH KOA OnHOOyKBEHHBIH KOA

AnaHuH Ala A
ApruauH Arg R
Acnaparux Asn N
AcmnaparuHoBasi KUCJIOTa (acraprar) Asp D
Lucrenn Cys C
I'mytamun Gin Q
I'myramuHoOBas kucnora (riayramar) Glu E
I'uus Gly G
Iuctunun His H
H3zoneiinun Ile I
Jleinun Leu L
JIuzun Lys K
Metuonus Met M
DeHnnataHuH Phe F
IIponun Pro P
Cepun Ser S
Tpeonnn Thr T
Tpunrodan Trp W
Tuposzun Tyr Y
Banun Val A%

[0061] AnbTepHATUBHO, AMHHOKHCIIOTA MOKET HMETh MOIU(PUIIUPOBAHHBIN AMIUHOKHUCIOTHBIH
OCTAaTOK (HEOTPaHUYHUBAIOIINE TPUMEPhl IMOKa3aHbl B TaOmwie 4) W/HIH MOXKET ObITh
AMUHOKHCIIOTOH, KOoTopass Obula MOIU(UIMPOBAHA TMOCPEICTBOM MMOCTTPAHCISILIMOHHON
Momudukanuy  (HarmpuMep, AaneTWIMPOBAHUEM, aMHUIUPOBAHHEM, (OPMIIIUPOBAHHEM,

TUAPOKCUIIMPOBAHUEM, METHIHPOBaHUEM, (HOCHOPHIMPOBAHNEM HITH CYJIb(ATHPOBAHUEM).

TABJIMIIA 4. MoaudurupoBaHHbIE aMUHOKHCIIOTHBIE OCTATKU

MonudunnpoBaHHBI AMUHOKHCIIOTHBIN OCTAaTOK | CokpareHue
ITpon3BOIHbIE AMHHOKUCIIOTHBIX OCTATKOB
2-aMHHOOAJUITMHOBAs KUCJIOTA Aad
3-aMMHOOaJUITMHOBAST KHUCIIOTa bAad
Oera-anaHuH, 6€Ta-aMUHOMIPOITMOHOBASI KUCJIOTA bAla
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2-aMUHOMACJISTHASI KHCIIOTA Abu
4-amMuHOMACJISIHAS] KMCJIOTA, MUIEPUANHOBAS KHCIIOTA 4Abu
6-aMHHOKaNpOHOBAasl KUCJIOTa Acp
2-aMUHOTeNITAHOBAsI KUCJIOTA Ahe
2-aMHUHOHM30MAaCJIsTHAsl KHCJIOTa Aib
3-aMHUHOHM30MACJIsTHAsT KUCJIOTa bAib
2-aMUHOIIMMEJINHOBAsT KUCJIOTa Apm
T-Oy THJTAJTAHUH t-BuA
LuTpynuH Cit
I{ukjioreKkcriajJanuH Cha

2. 4-auaMuHOMaCHsIHAsA KUCJIOTa Dbu
Jecmosun Des
2.2 1-nnaMUHONIUMEJIMHOBAs KUCJIOTa Dpm
2,3-AMaMUHONPONUOHOBAsST KUCJIOTA Dpr
N-3TunrnuuuH EtGly
N-3Tunacnaparus EtAsn
I'omoaprusus hArg
I'omonucTenH hCys
I'omocepux hSer
I'unpoxcunus3ux Hyl
AJIO-TUAPOKCUIIN3UH aHyl
3-ruapOKCUNPOINH 3Hyp
4-ruApOKCUTIPOJTUH 4Hyp
HzonecMo3uH Ide
AJ0-U30JeHIH alle
Cynbhokcun METHOHHHA MSO
N-MeTuIrmunys, Capko3uH MeGly
N-MeTHIHM30JeHIUH Melle
6-N-MeTUITU3UH MeLys
N-MeTuIBaINH MeVal
2-HadTHIIAITAHIH 2-Nal
Hopsanun Nva
Hopaeiinux Nle
OpHutuH Ormn
4-xnopdeHnnaNaHuH Phe(4-C1)
2-¢ropdheHmantaHuH Phe(2-F)
3-pTopdennnananux Phe(3-F)
4-bropdeHnnanaHuH Phe(4-F)
PeHuNruuuH Phg
bera-2-TueHunananns Thi

[0062] Kpome TOro, He BCTpeHarOIIasiCs B MPHPOJAE AaAMHUHOKHCIOTA MOXKET OBITh

HETPUPOAHON» aMHMHOKHUCIOTOH (kak ommcaHo Wang et al., Annu Rev Biophys Biomol

Struct. 35:225-49 (2006)). OTu He BCTpeHAKOLIHECS B TMPUPONE AMHHOKHCIOTHI MOXKHO

YCIEIHO UCITOJIB30BATD AJIA XUMUYCCKOr'O CBA3bIBAHUSA NIPECACTABIIAOINX HHTEPEC MOJICKYJT C

KancuaHbIM OeJikoM AAYV.
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MoaunduunposaHHbie KancuaHble 0eJJKH AAV M coaepkamiue HX BUPYCHbIE KATICHAbI U

BHPYCHBIE BEKTOPBI.

[0063] B HacTosimmem uzoOpereHuu npemioskensl kancunabie oenkun AAV (VP1, VP2 w/um
VP3), conepxamue MogudpuKanuio (HapuMep, 3aMeHy W/WJIH JAEJIELHI0) B AMHHOKHUCIOTHOM
MIOCJIEZIOBATENIbHOCTH, & TAaK)K€ BHUPYCHBIE KalCHUABI U BUPYCHbIE BEKTOPBI, COAEpIKALIUE
MoauuUUpOBaHHBINA KarcuaHblii Oenok AAV. ABTOpBl M300peTeHHss OOHAPYKHIIH, YTO
ONHMCAHHbIE B HACTOSINEM AOKYMEHTE MOAM(UKALMU MOTYT IMPHAABaThb OAHO WU Ooiee
JKEJIaTeJIbHBIX CBOMCTB BUPYCHBIM BEKTOPAM, COMAEP KAIIUM MOAU(DHUINPOBAHHBIN KaNICHIHBIN
Oenok AAYV, BKJIIOUasi, TOMUMO MPOYEro, CENEKTHUBHYIO TPAHCIYKIHIO B MPEACTABIISAIOIYIO
MHTEPEC LIEJIEBYIO TKaHb. B HEKOTOPBIX BapuaHTax OCY IECTBIIEHHS IIPEACTABIIAIOIIAs HHTEPEC
1ieJIeBasi TKAHb MOJKET ObITh TKAHBIO I71a3a, TAKON Kak MUrMeHTHbIN snutenuii ceryatku (RPE).
Takum 00pa3oM, B HacTOsIEM H300pPETEHHM IPEACTaBIEHbl HEKOTOPbIE OrPaHUYEHHS,

CBsI3aHHbIE C OOBIYHBIMU BekTOpamMu AAV.

[0064] B xoHTekCTe HACTOSINErO JOKYMEHTAa «MyTalUs» WIH «MOAMPUKALMSI» B
AMUHOKHCJIOTHOW TIOCJIEIOBATENILHOCTH MOXKET BKJIIOYATh 3aMEHBI, BCTABKU W/MJIH AEJICLUH,
KaXJ1asi U3 KOTOPBIX MOXKET BKJIIOUaTh OAMH, J1BA, TPH, YETHIPE, MATh, LIECTh, CEMb, BOCEMD,
J€BATb, OE€CATb U 0onee aMHUHOKHUCIOT. B KOHKPETHBIX BapHaHTaxXx OCYIICCTBICHUA

MozaudUKaIys IPeNCTaBIsieT cCOO0H 3aMeHy.

[0065] MonuduuupoBaHHble KancCUAHbie OEJNKH BHpPyCa COTJIACHO H300PETEHHIO MOTYT
NPEACTaBJISITh COOOH, HO HE OrpaHMYMBAIOTCS MMM, KarcuaHble Oenku AAV, B KOTOPBIX
AMHHOKHCJIOTBI U3 OJHOTO KarcuaHoro Oenka AAV 3aMeHEeHbl HA aMHUHOKHUCIIOTBI APYTOro
kancunHoro 6enka AAV, a 3aMeleHHble W/WIA BCTPOSHHBIE aMUHOKHCIIOTBI MOTYT OBITh H3
MoOOro HCTOYHHUKA U, KPOME TOTO, MOKET OBITh MPUPOAHBIMU WA YACTHYHO WUJIH MOJHOCTHEO

CHHTECTUYCCKHUMU.

[0066] B HexkoTOpBIX BapuaHTaX OCYINECTBJICHHS B HACTOSIIEM H300pETeHHH MpPEIJIOKeH
KarCUIHbIA OeJIoK ameHoaccoruupoBaHHoro Bupyca (AAV), comepxkamuii onHy win Oonee
AMUHOKHCIIOTHBIX 3aMEH, TIPHU 3TOM OJIHA WJK OoJiee 3aMeH MOAUDUIMPYIOT OHY Wiu Ooee
PACTOJIOKEHHBIX HAa MOBEPXHOCTH IMETebh B KarncugHoM Oenke AAV. Monudukamusi omHOM
i Oojiee pacroNiOKEHHBIX HAa MMOBEPXHOCTHU TETeNb MPUBOIUT K YCUJICHUIO TPAHCAYKIUH B
1eeByl0 TKaHb. lleneBas TKaHb MOKET TMPEACTABIISATH COOOW TKaHb TIJla3a, TAKYKH Kak

nurMeHTHbI srutenuii cetdatkd (RPE). OnnHa mnm Gosnee aMMHOKHCIIOTHBIX 3aMEH MOTYT
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ObITH B OTHOM MK O0JIee PaCTIOIOKEHHBIX Ha TOBEPXHOCTH METIISIX, HACHTU(PUIIPOBAHHBIX C
MOMOIIBI0 KAPTHUPOBAHUS TENTHIHBIX 3TUTONOB H/WIM HCCIENOBAHUHA C HCIIONIb30BAHUEM

KPHUO3JIEKTPOHHON MUKPOCKOIUU.

[0067] KamcungHbeie Oenku COTJIACHO IAHHOMY H300PETEHHUI0 MOAM(DHUIMPYIOTCS  IJIs
nojryueHus kancuaa AAV, KoTopblii NpUCYTCTBYET B BUpYCHOM dacTulie AAV uinm BUpyCHOM
BekTope AAV, KOTOpbIi MMeeT (EHOTHN YCHJIEHHOH TPAHCAYKIUH IO OTHOLIEHUIO K
NPEeACTABISIIONEH HHTEpeC LeNIeBON TKaHU (HarpuMep, TKaHU IJ1a3a, TAKOW KaK MUTMEHTHBIH
SMUTENNH ceTdyaTku). BupycHas gactuna unu Bektop AAV COracHo JaHHOMY H300pETEHUI0

MOT'yYT TaKK€ UMETH (I)eHOTI/IH YKIJIOHCHUA OT HeiﬁTpanmy}ome AHTUTCIJI.

[0068] B HekoTOpBIX BapuaHTax OCYLIECTBJICHUs OfHA WM Oojiee 3aMeH OfHOW mim Oosee
PacHOJIOKEHHBIX HAa MOBEPXHOCTH METENIb MOTYT BBECTH OJIHY WM O0Jiee pacIioioKEHHBIX Ha
NOBEPXHOCTH TeTeIb U3 KarlcuaHoro Oeika mepBoro ceporuna AAV B KalCHOHBIA OeIoK

BTOpOro cepotuna AAV, KOTOpBII OTIIMYAETCs OT yKa3aHHOTrO Nepsoro ceporumna AAV.

[0069] Kancupsbiii Oenok AAV 1o 3TOMy HM300PETEHHUIO MOKET MPENCTaBISATh COOOH
KancuaHeii Oenok ceporuna AAV, BeiOpannoro u3 AAV1, AAV2, AAV3, AAV3B, AAV4,
AAVS, AAV6, AAV7, AAVS, AAV9, AAV10, AAV11, AAVI2, AAVrh8, AAVrh.10,
AAVrh.32.33, AAVrh74, Obiubero AAV, nruybero AAV wumm jroboro apyroro AAV,
W3BECTHOTO B HACTOSALIEE BPeMsi WM TOTO, KOTOPbIA OyIeT OTKPHIT Mo3ke. B HEKOTOpBIX

BapHAHTAaX OCYIIECTBJICHUsI KATICUIHBIN OeIok AAV SIBJISIETCS] XUMEPHBIM.

[0070] B HekOTOpBIX BapuaHTaX OCYINECTBJICHUS AMHUHOKUCJIOTHAs 3aMeHa O0ecreYnBaeT

3aMeHbl JIFOOBIX MIECTH AMHUHOKHCIOT B KancugHoMm Oenke AAV u3 moOOro ogHoro us

CEpOTHUIIOB, MEPEUYHCICHHBIX B MpeabiayineM adsaue. Hampumep, aMUHOKHMCIIOTHAS 3aMeHa

MOJKET 3aMEHUTDb CIIEAYIOIHe aMUHOKUCIOTHI (HyMmepanusi VP1) B kancumHom Oenke AAV

JI0OOT0 U3 CEPOTHUIIOB, TIEPEYNCIIEHHBIX B TpeabinyimeM ad3ame: 397-402, 403-408, 409-414,

415-420, 421-426, 427-432, 433-438, 439-444, 445-450, 451-456,457-462,463-468,469-474, 475-480, 481-4
602—-607, 608-613, 614-619, 620-625, 626—631, 632-637, 638-642, 643-648, 649-654,

655-670, 617-676, 677-682, 683-688, 689-694, 695-700, 701-706.

[0071] B HexOTOpBIX BapuaHTaX OCYIIECTBIICHUS KAIICUIHBIN OeIoKk AAV COIEpKUT ONTHY WJTH
Ooyee aMHHOKHCIIOTHBIX 3aMEH, KOTOPbIE HE BCTPEYAIOTCS B MOCIENOBATENIbHOCTH KaICHIIA,
NMpUYeM aMUHOKHCIIOTHBIE 3aMEHbI BBIOpPAHBI U3 IMOCJIENOBATEILHOCTEH, MEPEYNCICHHBIX B

Tabmuue 5.
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TABJIMIIA 5. AMMHOKUCJIOTHBIE 3AMEHbBI

3aMeHa nocaea0BaTeEILHOCTH SEQ ID NO.
KVRDLF 14
RVLALR 15
RVHALR 16
RVHSLR 17
GVGVLP 18
FVNALN 19
IVRSLN 20
HVLRLN 21
RVLALQ 22
RVRGLR 187
KVRTLR 188
MVGNLV 189
RVLGLR 190
KVAGLC 191
IVRPLV 192
KVRGLA 193
RVRGLG 194

[0072] B HekOTOpBIX BapuaHTaX OCYINECTBJICHUS AMHUHOKUCJIOTHAs 3aMeHa O0eCreYrBaeT
3aME€Hbl aAMHWHOKHCJIOT B O6HaCTI/I, COOTBeTCTBy}OIJ_leﬁ AMHWHOKUCJIOTHBIM ITOJIOKECHUAM

591-596 SEQ ID NO. 11 wnmmn amunokuciaoram 590-595 SEQ ID NO: 12.

[0073] B HekOTOpBIX BapuaHTax OCYILUEeCTBJEHUs Kancua AAV COIEp>KUT aMUHOKUCJIOTHYIO
nocienosatenbHOCTh 1000 3 SEQ ID NO: 11-12, 2349 unmu 195-254. B HEekoTOpBIX
BapMAaHTaX OCYLIECTBJICHUs KaIlCHA CONEPKUT AMHHOKUCIOTHYIO IOCJIENOBATENbHOCTD,
KOTOpasi umeeT no MeHbluel Mepe 90%, o meHsbiuel Mepe 95%, no MeHbleit mepe 96%, no
MeHblel Mepe 97%, mo Menbinet mepe 98% wunm mo Mesblnei mepe 99% romonoruu

nocienoBaTeabHOCTH ¢ r000i u3 SEQ ID NO: 11-12, 23-49 unu 195-254.

[0074] B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS] PEKOMOMHAHTHBIA KAIICUIHBIN O€JIOK MMeeT
MOCJIEIOBATEIbHOCTh TI0 MeHbluel Mepe Ha 90%, mo meHblueit Mepe Ha 95%, 1Mo MeHbInen
Mepe Ha 96%, no meHblueil Mepe Ha 97%, no MeHblIeil Mepe Ha 98%, o mMeHblIel Mepe Ha

99% umm Ha 100% unentuunyto grobdoi u3 SEQ ID NO: 32, 35, 37 umu 40.

[0075] B HexoTOpbIX BapuaHTax ocyiiecTBieHus kancuaHbiii 0enok AAV SEQ ID NO: 4 u

COIIEPKUT ONHO WiH OoJjiee M3 CIEAYIOIUX aMUHOKHUCIOTHBIX 3amernenuii: K492E, KSO3E,
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N585S, TS90K, TS90R, T590G, T590F, TS90L, TS90H, TS90M, D592R, D592L, D592H,
D592G, D592N, D592A, R593D, R593A, R593S, R593V, R593R, R593G, R593T, R593N,
R593P, TS9SF, TS9SR, TS95P, TS95N, T595Q, T595V, TS95C, TS95A, T595G.

[0076] B HexoTopbIx BapuaHTax ocyuiecTsienus karncuaubiil 6enok AAV SEQ ID NO: 11 u
COIIEPKUT ONHO Wim Oojiee M3 CISNyOIINX aMUHOKUCIOTHBIX 3amemenuit: TS91K, T591R,
T591G, T591F, T5911, T591H, T591M, D593R, D593L, D593H, D593G, D593N, D593A,
R594D, R594A, R5948S, R594V, R594R, R594G, R594T, R594N, R594P, T596F, T596R,
T596P, T596N, T596Q, T596V, T596C, T596A, T596G.

[0077] B HexoTopbIx BapuaHTax ocyuiecTsiaeHus karncuanbiil 6enok AAV SEQ ID NO: 12 u
COIIEPKUT OAHO WM OoJiee U3 CIENYOIINX aMUHOKUCIOTHBIX 3amemeHuit: TS90K, TS90R,
T590G, TS590F, T5901, T5S90H, TS590M, D592R, D592L, D592H, D592G, D592N, D592A,
R593D, R593A, R593S, R593V, R593R, R593G, R593T, R593N, R593P, T595F, T595R,
T595P, TSOSN, T595Q, T595V, T595C, T595A, TS95G.

[0078] B HekOTOpBIX BapuaHTaX OCYLIECTBICHHs KanCUAHbIN Oelok AAV comep:KuT 3aMeny,
COZep KaIYI0 MOCJIEN0BATEIbHOCTh U3 LIECTH AMUHOKHCIIOT (XI-X2-X3-X4-X5 -X6), KOTOpasi
He BCTPEYaeTCsl B HATUBHOM KarcuaHOM Oenke AAV, roe X? npencTasisier coboi V, a X’
npencrasisier coboii L (SEQ ID NO: 186). B HEKOTOPBIX BAPHAHTAX OCYLIECTBICHHS X' He
siBnsieTcst T, X® He siBsieTcs D, X* He sBasercs R, X° e sBastercst T (SEQ ID NO: 255). B
HEKOTOPBIX BAPHUAHTAX OCYIIECTBJICHUS X! npencrasisier codoii K, G, F, I, H unu R (SEQ ID
NO: 256). B HeKOTOpBIX BapUAHTaX OCYIIECTBICHHS X’ npenctassiet coboii R, L, H, G unu N
(SEQ ID NO: 257). B HEKOTOpBIX BAPHAHTAX OCYLIECTBICHNs X MpeacTaBiser coboii D, A, S,
V i R (SEQ ID NO: 258). B HEeKOTOPbIX BAPHAHTAX OCYIIECTBJICHHS X' IMPENCTaBISET
coboii F, R, P, N uym Q (SEQ ID NO: 259). B HeKOTOpBIX BapuaHTax X! npencTasisieT coOok
K, X° npexcrasisier coboii R, X' npexcrasisier coGoii D 1 X° npexcrasisier coGoii F (SEQ ID
NO: 14). B HexoTOpbIX BapranTax X' mpencrasisier coboii R, X° npexcrasisier coboii L, X'
npencrasisier coboit A u X° mpencrasmser coboit R (SEQ ID NO: 15). B HEKoTOpBIX
BapUaHTax X! npeacTaBJsieT codoii R, X npeacTasisier codoii H, X! MPENICTaBJISIET CO00M A U
X° npencrasster coboit R (SEQ ID NO: 16). B HekoTopsIx BapraHTax X' MpencTasisier co6oit
R, X’ npexcrasmster coboit H, X' npeacrasmnser coboit S u X° npeacrasmser coboii R (SEQ ID
NO: 17). B HekoTOpbIX BapHaHTax X mpecrasisier coboii G, X° npexncrasisier coboii G, X'
npencrasisier coboit V u X° mpeacrasmsier coboit P (SEQ ID NO: 18). B HEKoTOphIX

1 < 3 9 4 o
BapuaHTax X mnpexacrasisier cobori F, X npencrasisier codoit N, X npeacrasisier codoii A u
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X° mpencrasnser co6oit N (SEQ ID NO: 19). B HEKOTOPEIX BAPHAHTAX OCYIIECTBICHHS X

NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTaBIISIET
IpPENCTaBIIsIET
IPENCTaBIISIET
IPENCTaBIISET
IPENICTABIISIET
IPENICTABIISET
NPEACTaBJISIET
NPENCTABIISIET
NPENCTABIISIET
NPENCTABIISIET
NPECTABIISIET

NPENCTABIISIET

coboit I, X° mnpencrasmsier
coboiri N (SEQ ID NO: 20).
coboit H, X’ mpexcrasmser
cobori N (SEQ ID NO: 21).
coboit R, X’ mpencrasisier
coboit Q (SEQ ID NO: 22).
coboit R, X’ mpencrasisier
coboit Q (SEQ ID NO: 187).
coboit K, X° mpexcrasmser
coboit R (SEQ ID NO: 188).
coboit M, X’ mpencraBnser
coboii V (SEQ ID NO: 189).
coboit R, X’ mpencrasmser
coboit R (SEQ ID NO: 190).
coboit K, X’ mpencrasmser
coboit C (SEQ ID NO: 191).

coboit R, X'
B HexoTOpBIX
coboit L, X*
B HekoTopbIX
coboit L, X'
B HekoTopBIX
coboit L, X*
B nexoTopbIx
coboii R, X*
B nexoTopbIx
coboit G, X*
B nHexoropbIx
coboit L, X'
B HexoTopbIx
coboit A, X*

B HexoTopbIx

o 3 - 4
coboit I, X° mpencraBnser coboit V, X

coboii V (SEQ ID NO: 192).
coboit K, X’ mpencrasisier
coboii A (SEQ ID NO: 193).

o 3
coboii R, X’ mpencrasnsier

npenctassier codoit G (SEQ ID NO: 194).

B HexoTopbIx

o 4
coboii R, X
B nexoTopbIx

coboit R, X*

npexcrassier coboit S u X°
BapHUaHTaX OCYILIECTBJICHUs X!
npexcrassier coboit R u X°
BapHUaHTaX OCYILIECTBJICHUS X!
npencrasisier coboit A u X°
BAPUAHTAX OCYILECTBIICHUS X!
npencrasisier coboii A u X°
BAPUAHTAX OCYILECTBJICHUS X!
npencrasmsier coboit T u X°
BAPMAHTAX OCYLIECTBIEHHS X'
npencrasisier coboit N u X°
BApUAHTAX OCYILIECTBJICHUS X!
npexncrasisier coboit G u X°
BAPUAHTAX OCYLIECTBJICHUS X!
npencrasisier coboit G u X°
BAPHAHTAX OCYLIECTBICHHS X'
npexcrasusier coboit R u X°
BAPUAHTAX OCYLIECTBJICHUSA X!
npencrasisier coboit G u X°
BAPUAHTAX OCYLIECTBJICHUS X!

v 6
npencrasisier codoit G u X

[0079] B HacTosiimeM M300peTeHNN Tak:Ke MPENIOKEHbI HY KIIEOTHIHAS TOCIeI0BATEIbHOCTD
WIN CONepKaIluil ee 3KCIPECCHOHHBI BEKTOp, KOTOpble KOMUPYIOT OIWUH WM Oolee
KancuaHelx OenkoB AAV mo wmsobperenuro. HykneoTunHash mocCienoBaTeNbHOCTb MOKET
npencTaBisitb coboit mocnenosarenpHocTh JIHK wnmum  mocnenosarensHocts PHK. B
HACTOSIIIEM HM300pPETeHHH TaKXKe MPEIJIO’KeHa KIIETKA, KOTOpas CONEP’KUT ONHY WM Oojee

HYKJIICOTUIHBIX HOCHGHOBaTeHBHOCTeﬁ HJIK SKCTIPECCHUOHHBIX BEKTOPOB IO I/1306peTeHI/II'O.

[0080] Taxxe mpennoskeH kancun AAV, comep:kamuii KancuaHbiii 0e1ok AAV mo 3Tomy
u300peTeHno. JIOTONHUTETPHO B HACTOSIIEM H300pPETeHHH TPEIJIOKEH BUPYCHBIA BEKTOD,
comep:kamuii kancug AAV 1o 3ToMy HM300pETeHHIO, a TakKe KOMIIO3WLUS, COAep Karast

KarcuaHbid 0emok AAYV, xancun AAV W/uiu BUPYCHBIA BEKTOP MO 3TOMY H300PETEHHUIO, B
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(hapManeBTHYECKU TPUEMIIEMOM HOCHTEJIE.

[0081] B HexkoTOpBIX BapuaHTax OCYIIECTBJIEHHs Moaudukanmus oxHOW wian Oonee
PACIIONIOKEHHBIX HA MTOBEPXHOCTHU METENb MPUBOANUT K YCUIEHHOMY NMPOQUITIO TPAHCAYKINH B
OTHOLLEHUU MPEICTABIISIOIIE NHTEPEC LENEBON TKaHWU, HAPUMEpP, TKAHU IJa3a, TAKOW Kak
nurMeHTHbli  snutenuit  cetdyatku (RPE). B HekoTOpbIX BapuaHTax OCYIIECTBIEHHS
Moaudukanus OXHOM MM OoJjiee PACIONOKEHHBIX HAa IMOBEPXHOCTU NETEIb NPUBOAUT K
UHTUOMPOBAHUIO CBS3BIBAHMS AHTUTENIOM C OOHMM WM OOjiee aHTHUIE€HHBIMU CaiiTaMd Ha
kancugHoM Oenke AAV. B HEKOTOPBIX BapUaHTaX OCYIIECTBIEHHS MOIU(PUKALIUS OTHON WIIH
Oosee pacroNoKeHHBIX HAa TTOBEPXHOCTH NETENb MPUBOAUT K MHTHOMPOBAHHUIO HENTpaIN3alluu

MH(EKIIMOHHOCTH BUPYCHON YaCTHLIbI, CofieprKaleli karncuaHbiil Oenok AAV.

[0082] Kak onmcaHo B HACTOsIIEM JOKyMEHTe, B JaHHOH OOJAacTH W3BECTHbI
MOCJIeIOBATEIbHOCTU HYKJIEMHOBBIX KHUCJIOT U aMUHOKHCIIOT KalCUIAHBIX OEJKOB psima AAV.
Takum 00pa3oM, aMHUHOKHCIOTBHI, «COOTBETCTBYIOIIMEY» IOJIOKEHHUSIM aMHHOKUCIIOT
HATUBHOTO KaricuaHoro Oemka AAV, MOryT ObITh JIETKO ONpeneseHbl sl JIF0OOro Apyroro

AAV (Hanpumep, ¢ UCHOJIb30BAHUEM BBIPABHUBAHUS [IOCIIEAOBATEIBHOCTEH).

[0083] B u3obperenun npeanosaraercs, 4To MOAU(GULHUPOBAHHBIE KATICUIHBIE OENKH MOTYT
ObITh MOJy4eHBbI MyTeM MOAU(UKALMH KancuaHoro Oenka jroOoro AAV, HM3BECTHOro B

HACTOsIIEe BPEMS UJIM TOTO, KOTOPBIH Oy IeT OTKPBIT MO3KE.

[0084] Kpome Toro, kamcunmHbiii Oejok AAV, mnomiekamuil MOAU(PUKALUU, MOMKET
NPECTaBISITh COOOW BCTPEHAIOLIHMICA B Tpupone KancuuHbli Oenok AAV (Hampumep,
karncuaHbii Oeqok AAV2, AAV3a unu 3b, AAV4, AAVS, AAV6, AAV7, AAVS, AAV9,
AAV10 wmwma AAVI1l wm moboit AAV, mnpencraBneHHblii B Talnuue 2), HO He
orpaHuunBaeTcst 3THM. CrenuaiucTel B JaHHOW OOJIACTH MOWMYT, YTO Ha JAHHOM ypPOBHE
TEXHUKU W3BECTHBI PA3JINYHbIC MAHUITYJISILUH C KaIICUAHBIME Oenkamu AAV, u m300peTeHne
HE OrPaHUYMBAETCS] MOAU(PHUKAIMSIMU BCTPEUAOIIIUXCS B MPUPOJE KAMCUIHBIX OeNKOB AAV.
Hanpumep, karcuaHbli 0€10K, moiexamuil MOgu(UKaIy, MOKET YK€ UMETb U3MEHEHHSI TI0
CPaBHEHHIO CO BCTpeUaroIuMcs B ipupone AAV (Hanpumep, MoJyueH U3 BCTPEUYArOIIErocs B
npupone karcugHoro Oenka AAV, Hanpumep AAV2, AAV3a, AAV3b, AAV4, AAVS,
AAV6, AAV7, AAVS, AAV9, AAVI10, AAV11, AAVI12 wmu moboro npyroro AAV,
W3BECTHOTO B HACTOSIIEE BPEMsI HITH TOTO, KOTOPBIH OyneT oOHapy keH rnosxe). B HeKoTophIxX

BapUAHTAX OCYLIECTBICHUs KAINCUIHBIA OEJOK, KOTOPBIH HY>KHO MOAM(DHINMPOBATH, MOXKET
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NPEACTaBIISITh COOON XUMEPHBIN KariCUAHbBIN OeJIoK. B HEKOTOPBIX BapHaHTaxX OCYINECTBIEHHS
KarCUAHBIA OEJIOK, KOTOPBIA AOKeH OBbITh MONU(MHLIMPOBAH, MOXKET MPEACTaBJISITH COOOU
ckoHCcTpynpoBaHHbIH AAV, Takoit kak AAV2i8, AAV2g9, AAV-LKO3, AAV7m8, AAV
Anc80, AAV PHP.B. B HekoTOpBIX BapHaHTaxX OCYILIECTBIEHHS KaIICUAHBIN O€JIOK, KOTOPBIH
HEOOXOAMMO MOAU(PHUIINPOBATL, MOXKET UMETh nocyieaoBarebHOoCcTh SEQ ID NO: 11 unmu SEQ

ID NO: 12.

[0085] Takum oOpa3oM, B KOHKPETHBIX BapUAHTAaX OCYIIECTBJICHUS KalCUIHbIA Oelok AAV,
HOAJIEKALTIH MOAU(PUKALINH, MOXKET ObITh MOy UYeH U3 BCTpevaroerocs B mpupoae AAV, HO
JOMOJHUTEIBHO COAEPKHUT OHY WM OoJiee Uy KEePOAHBIX MOCIEN0BATENbHOCTEN (Harpumep,
SK30T€HHBIX 110 OTHOLIEHUIO K HATUBHOMY BHPYCY ), KOTOPbIE BCTABJIEHbI B KaIICUAHBIIN O€JI0K
WWUIM 3aMEHeHbl B HEM, W/WIM ObUIM HM3MEHEeHbl IyTeM JeNellMd OJHOW wuiau Ooiee

AMHUHOKHCJIOT.

[0086] CooTBeTCTBEHHO, MPH CCHUTKE B TAHHOM JIOKY MEHTE Ha KOHKPETHBIH KAaICHIHBIN OeJIOK
AAV (nanpumep, kancunnbiii 6enok AAV2, AAV3, AAV4, AAVS, AAV6, AAV7, AAVS,
AAVY, AAV10 wmu orAAV11 wmu moboit kancunHeiii 0enok AAV, mpencTaBiIeHHbIH B
Tabnuie 2, ¥ T. 1.), MPEATIOIaraeTCsi OXBAT HATUBHOT'O KAMICUIHOTO O€eJKa, a TAK)KE KaICUIHBIX
0eJIKOB, KOTOpbIe UMEIT W3MEHEHHs, OTJIMYHbIE OT MOAU(UKALMA O H300peTeHnto. Takue
U3MEHEHHUs] BKJIFOYAIOT 3aMEHbI, BCTaBKM W/WIM JeJelrd. B KOHKPETHBIX BapHaHTaX
OCYILIeCTBJICHUS, KaricuaHbIi Oenok comepxur 1,2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16,
17, 18, 19 umu 20, menee 20, menee 30, menee 40, menee 50, menee 60 unu menee 70
BCTABJICHHBIX B HEr0 aMHHOKUCJIOT (KpOME BCTaBOK IO HACTOSILIEMY H300PETEHHIO) IO
CPAaBHEHUIO C TOCJIEIOBATEIbHOCTBIO HATHBHOrO KamcugHoro Oenmka AAV. B BapuanTax
OCYIIEeCTBJICHUS KaNiCUIHbIN Oeok comepskut 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19 umu 20, menee 20, menee 30, meHee 40, menee 50, menee 60, unu menee 70
AMUHOKHCJIOTHBIX 3aMeH (KpOMe aMHHOKHCJIOTHBIX 3aMEH MO HACTOSIIIEMY U300PETEHHIO) TIO
CPaBHEHUIO C TIOCJIEIOBATEIBPHOCTHIO HATUBHOIrO KarcugHoro Oenka AAV,; B BapuaHTax
OCYIIECTBJICHUS N300peTEeHUs KaTrlCUIHbIN OeJIok comepskut neneuunto 1,2, 3,4,5,6,7, 8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19 unu 20, menee 20, menee 30, menee 40, meree 50, menee 60,
win MeHee 70 aMUHOKHUCIOT (KpOME€ aMHUHOKHCIIOTHOH JeNieluu 10 H300pETEeHUr0) IO

CPaBHEHHMIO C MOCJIEOBATEIBHOCTHIO HATHBHOTO KallCUAHOTo Oenka AAV.

[0087] B KOHKpETHBIX BapUaHTaxX OCYINECTBJICHUs] KalcHOHbIA Oemok AAV  wumeer

MIOCJIEIOBATEIbHOCTh HATUBHOTO KarCHAHOTO Oenka AAV miM MMeeT aMHHOKHCIIOTHYIO
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NIOCJIEIOBATENBHOCTD, KOTOPAsi 10 MeHbIIEH Mepe mpudbmu3utenbHo Ha 90%, MpuONIU3HTENBHO
Ha 95%, npubnmsurensHo Ha 97%, npudmmurensHo Ha 98% wmn npuOam3uTenbHO HA 99%
NOXOKa Ha TOCJIEAOBATENIbHOCTh HATUBHOTO KarCUAHOTO Oenka AAV wim WOeHTH4YHA ei.
Hanpumep, B KOHKPETHBIX BAPUAHTAX OCYILIECTBICHHS KAIICUIHBIN OeoK «AAV4» BKIrOUaeT
MOCJIEIOBATEIbHOCTh HATUBHOTO KamcumaHoro Oenka AAV4, a Takke NOCIENOBATENbHOCTH,
KOTOpbIE Ha MO MeHbIlel Mepe 0koio 90%, okono 95%, okono 97%, okono 98% wunu oKoJIO
99% aHaJOrM4YHBl WINM HMIASHTUYHbI IIOCJIENOBATEIPHOCTH HATHBHOIO KalCHAHOTO Oenka

AAV4.

[0088] Criocobb! onpeneneHust CXOACTBA WM WASHTUYHOCTH TMOCIEI0BATEIbHOCTEH IBYX HIIH
0ojiee aMHUHOKHCIIOTHBIX I1OCJIEIOBATEIbHOCTEH HM3BECTHBI B AaHHON obOmactu. CXoncTBO
W/WIH WIEHTUYHOCTb TOCJIeOBATEIbHOCTEH OMPENENSIOT ¢ HCIONb30BAHHEM CTaHIAPTHBIX
METOJIOB, M3BECTHBIX B JAHHOW OOJNACTH, BKJIOYAs, HO HE OrPAaHMYHBASICh UMH, aJrOPUTM
uneHTU(GUKaLMK JTOKaNIbHOM mocienosarenbHoctu Smith & Waterman, Adv. Appl. Math. 2,
482 (1981), anroput™m BbIpaBHMBAHUsS HIEHTHYHOCTH MocienoBarenbHocTeil Needleman &
Wunsch, J Mol. Biol. 48,443 (1970), nouck no MeToay cxoactaa coryiacHo Pearson & Lipman,
Proc. Natl. Acad. Sci. USA 85,2444 (1988), KOMIBIOTEPU3UPOBAHHBIC peaTU3aAIMK JAHHBIX
anroputmoB (GAP, BESTFIT, FASTA u TFASTA B nporpammHoMm makete Wisconsin
Genetics, Genetics Computer Group, 575 Science Drive, Maaucon, mtat Buckoncus, CIIIA),
nporpamma Best Fit sequence, onrcannas Devereux et al., Nucl. Acid Res. 12, 387-395 (1984),

WIH Iy TE€M NIPOBEPKU.

[0089] [dpyrum mnpuMeHHMBIM anroputmom sBisiercst anroputM BLAST, onmcansbiii B
Altschul et al., ] Mol. Biol. 215, 403—410, (1990) u Karlin et al., Proc. Natl. Acad. Sci. USA 90,
5873-5787 (1993). OcobeHHO mnonmxopmsiued s HCMoNb30BaHUs nporpammoii BLAST
sieyisieTcs: nporpamma WU-BLAST-2, nmonydennas w3 onmcanusi Altschul et al., Methods in

Enzymology, 266, 460-480 (1996);

[0090] http : //blast.wustl/edu/blasttREADME html. B mnporpamme WU-BLAST-2
UCTIONIb3YETCSI HECKOJIBKO MapaMeTPOB MOMCKA, KOTOPhIE OMIMOHHO MMEKOT HACTPOWKH IO
YMOJHYaHUIO. HapaMeprI ABJIAKOTCA OAUHAMUYCCKHUMU 3HAYCHHUAMU U ONPEACIIAIOTCSA camoi
NpOrpaMMOil B 3aBHCHMOCTH OT COCTaBa KOHKPETHOH TOC/IENOBATENIbHOCTH M COCTaBa
KOHKpETHOW 0a3bl HaHHBIX, B KOTOPOW OCYIIECTBISIETCS TOUCK  HCCJIELyEeMOil
NIOCJIEZIOBATENIbHOCTH, OAHAKO 3HAUEHUs] MOTYT OBITh CKOPPEKTHPOBAHBI IS TMOBBIIEHHS

YyBCTBUTCJIbHOCTH. KpOMe TOr0, AOMOJJIHUTECJIbHO MCIOJIB3YyE€MbIM aJITOPUTMOM  ABJIACTCA
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gapped BLAST, xak onmcano B Altschul et al, (1997) Nucleic Acids Res. 25, 3389-3402.

[0091] B m300perennn Takke MpEIIOKEeH BUPYCHBIM KalCUA, CONEp KAIlUi, COCTOSIIUN 1O
CYLIECTBY M3 WIM COCTOSIOUH K3 MOIU(HUIMPOBAHHOTO KarcuaHoro Oenka AAV mo
n300peTeHn0. B KOHKpETHBIX BapHaHTaX OCYILIECTBIEHMS BUPYCHBIH KaIrlCUJ MPEICTABISAET
co0OH Kamcuj MapBOBHUPYCA, KOTOPBIH, KPOME TOTO, MOKET OBITh KalCHIOM aBTOHOMHOTO
MapBOBUPYCa WJIM KalCHIOM 3aBHUCUMOro Bupyca. HeoOs3aTenbHO, BUPYCHBIH Kamcup
npexacrasisier codoit kancun AAV. B KOHKpeTHBIX BapuaHTax OCyINeCTBIeHHs Kancugy AAV
npencrasisier coooit AAV1, AAV2, AAV3a, AAV3b, AAV4, AAVS, AAV6, AAVT, AAVS,
AAV9, AAV10, AAV1I1, AAV12, AAVrh8, AAVrhlO, AAVrh32.33, Obrumii kancug AAV,
nruanil kancun AAV nnu nmoboi apyroit AAV, U3BeCTHBINH B HACTOsLIEE BPeMs WIH TOT,
KOTOpBIM Oyaer oTkpbIT no3xe. Heorpanuumsaromuii cricok cepotunoB AAV mnokasaH B
tabmune 2. Kancun AAV mo HacrosimeMy H300pPETEHHIO MOXKET OTHOCHUTBCS K JIFOOOMY
ceporurty AAV, ykazaHHOMYy B TalOnuie 2, WO MOXeT ObITb MOJNyYeH H3 JIOOOro u3

BBILIETIEPEUNCICHHOTO Iy TeM OHOM Uiu OoJIee BCTaBOK, 3aMEH W/WITH AeJeLHH.

[0092] MopudunupoBaHHble BHUPYCHbIE KalCHABI MOXHO HCIOJNb30BaTb B Ka4deCTBE
«KamnCUJHBIX HOCHUTENei», Kak omnucaHo, Hampumep, B mnareHTe CIIIA Ne 5.863,541.
Mounekybl, KOTOpbIE MOKHO YIAKOBBIBATh MOCPENCTBOM KAIlCHIOB BUPYCa U NMEPEHOCUTDH B
KJIETKY, BKJItOUaroT B cebs rereponorudnbie JJHK, PHK, monunenTuabl, Majibie OpraHuyecKue

MOJICKYJIbl, METAJIJIbI UJIU UX KOM6I/IHaL[I/II/I.

[0093] ['eTeponOruyHbIE MOJIEKYJIBI OMPEAEISIIOTCS KaK MOJIEKYJIbl, KOTOPbIE HE BCTPEYAOTCS
B npupozae npu uHpeknmu AAV, HanmpuMmep, MOJIEKYJbL, HE KOAHpyeMble TeHOMOM AAV
aukoro tuna. Kpome Toro, HCIosb3yeMble B TEPANIEBTHYECKHUX LIEJIIX MOJIEKYJIbl MOTYT OBITh
CBSI3aHHBIMHU C BHEIIHEH 4YacThl0 Kalcuia XHWMEpPHOro BHUpyca A MepeHoca MOJEKYJ B
KJIETKH-MHUIIEHN X03suHa. Takue CBA3aHHbIe MOJIEKYJIbl MOryT BKito4ath B ce0s1 JIHK, PHK,
MaJible OPTaHUYECKHE MOJIEKYJIbI, METAJUIbL, YIJIEBOABL, JUMHUIAbI W/WIM MOJUNentuasl. B
OHOM BAapHaHTE OCYLIECTBIIEHHS H300PETEHUs] WUCIOJb3yeMash B TEPANEBTHUECKUX LEJSX
MOJIEKyJia SIBJISIETCS KOBAQJIEHTHO CBSI3aHHOW (T. €. KOHBIOTHPOBAHHOM WM XHUMHUYECKH
CBsi3aHHON) ¢ KamcumHbIMU Oenkamu. CriocoObl KOBAJIEHTHOTO NPUCOEAMHEHHS] MOJIEKYJI

HU3BCCTHBI CIICHUAJINCTAM B HaHHOﬁ obnactu.

[0094] MoauduuupoBaHHBIE BHPYCHBIE KalCHUABl IO W300PETEHUIO TaKXe HaXOIAT

NPUMECHCHHUE B CTUMYJIALIUA O6pa30BaHI/I$I AHTUTECJI MPOTHUB HOBBIX CTPYKTYP KallCHUIOOB. B
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Ka4uecTBe T ONOJHUTEIbHON aNbTEPHATUBDI, 5K30T€HHYIO AMUHOKHCJIOTHY IO
MIOCJIEIOBATEIbHOCTh MOKHO BCTaBJIATh B MOAMDUIIMPOBAHHBIM BHUPYCHBIA KarCUA JJIs
NPEICTABICHNUS] AHTUI€HA KIIETKEe, HApuMep, Ul BBEIEHHs CYyOBEKTY Ul IIOJTyUYEeHHS

HMMYHHOTI'O OTBE€TA Ha 3K30I'€HHYI0 AMHWHOKHUCJIOTHYHO IMOCJIICA0OBATCIIBHOCTD.

[0095] B npyrux BapuaHTax OCYLIECTBJICHHUSI BUPYCHbIE KAalCHAbI MOXHO BBOJIUTH MJIA
OJIOKMPOBAHUS ONPEAENCHHbIX YYAaCTKOB KJIETOK Iepe] W/WIN OZHOBPEMEHHO C BBEIECHUEM
BUPYCHOIO  BEKTOpa,  JOCTABIIOIIErO  HYKJIEHMHOBYIO  KHCJIOTY,  KOAMPYIOIIYIO
NpeACTaBJSIIOIMe HHTepec noiunentuy win ¢yHkunonansHyo PHK (Hanpumep, ¢ pasHuneit
MEXIy BBEIEHHEM B IpeesiaX HEeCKOJbKMX MUHYT MM 4YacoB). Hampumep, xamcupasl 1o
M300PETEHNI0O MOXKHO JIOCTaBJIATH ANl OJOKMPOBAHUS KJIETOYHBIX PELIENITOPOB HAa KIIETKaX
MEYEHU, & BEKTOP AJIsI NOCTABKU MOKHO BBOIUTH IOCJIE WJIM OJHOBPEMEHHO, YTO MOKET
CHU3UTb TPAHCAYKLMIO KJIETOK I€YEeHW M YCWINTb TPAHCAYKLUUIO APYIMX MHUIICHEH

(HanpuMep, CKEeNETHBIX MBILIL, CePAeYHON MbIIIIBI U/WJIN MBILIL AHadparMbl).

[0096] B  coorBercTBUM €  WUIFOCTPATUBHBIMU  BapUMaHTAMU  OCYILLECTBICHHUS
MOAN(UIMPOBAHHBIE BUPYCHBIE KaIICUABI MOJKHO BBOJHUTH CYOBEKTY Iepe]] BBEIECHHEM H/HIH
OHOBPEMEHHO C BBEIACHHEM MOIU(HUINPOBAHHOIO BHUPYCHOTO BEKTOpA IO HACTOSLIEMY
u3o0perenno. Kpome Toro, B 1300peTeHHH NMPEIOKEHbI KOMITO3ULMU U (hapMaLeBTHUECKUE
mpenapara, coAepkamue MOAN(DHULUMPOBAHHBIE BHUPYCHbIE KAalCUABI, HEOOs3aTeIbHO,

KOMIIO3HIIMSI TAKIKE COMEPIKUT MOIUMDULIMPOBAHHBIN BUPYCHBINM BEKTOP MO H300PETEHHUIO.

[0097] B wu30o0pereHuH Takke MPEJIOKEHbI HYKJIEMHOBBIE KHUCJIOTHI (HEOOsI3aTENbHO,
BBIJICJIEHHbIE HYKJIEHHOBBIE KHCJIOTBI), KOOUPYIOIIHE MOAU(PHUIMPOBAHHBIE BUPYCHBIE
KarnCHUIbl M KarCHIHBbIe Oelku 1o n300peTeHuro. JIOMOMHUTENBHO MPEIIOKEHBI BEKTOPBI,
cofiepKalie HYKJIEHHOBBIE KHUCIOTBL, M KJIETKH (In VIVO WM B KYJbType), COAeprKainue
HYKJIEMHOBBIE KHCJIOTBI W/HIJIM BEKTOPBI MO M300peTeHnr0. B kauecTBe OmHOro mpumepa B
HACTOSAIIEM  HM300pPEeTeHMHM  TPEUIOKEH  BHPYCHBIH  BEKTOp,  coaepskammii.  (a)
MOIU(pUIIMPOBaHHBIN Karmcun AAV mo sToMy m3o0perenuio; u (b) HYKIEHHOBYIO KUCJIOTY,
COZEPIKALIYI0 MO0 MEHBIIEH Mepe OIHY MOCJENOBATENIbHOCTh KOHIIEBOTO MOBTOPA, MPHYEM

Hy KJIEMHOBAas KUCJIOTA 3aKJitoueHa B kancua AAV.

[0098] [lpyrue momxonsiipie BEKTOPBI BKJIIOYAIOT, 0€3 OrpaHMYEHHUs, BUPYCHBIE BEKTOPBI
(HampuMep, aneHOBUPYCHBIM BEKTOP, BEKTOp AAYV, BEKTOp Ha OCHOBE BHpyCa reprieca,

KOPOBBEH OCIIbI, TOKCBHpPYCa, OakyJOBHpyca M T.IL.), IJIa3MHIBL, (ar, HCKYyCCTBEHHYIO
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xpomocomy Oaktepuit (BAC), nckyccrsennyro xpomocomy npoxckeil (YAC) u 1. n. Takue
HYKJIEMHOBBIE KHCJIOTBI, BEKTOPBI M KIETKH MOTYT OBITb HCIIOJIb30BAHBI, HANPHMEpP, Kak
peareHThl  (HampuMep, KaKk KOHCTPYKUMHU-TIOMOLIHMKHM ISl  YNAKOBKM WM Kak
YIaKOBBIBAIOIINE KJIETKH) Ul TOJNYYEHUs] MOAMU(PHIHUPOBAHHBIX BHPYCHBIX KaIllCHUAOB WU

BUPYCHBIX BEKTOPOB, KaK OIIMCAHO B HACTOSALIEM JOKY MEHTE.

[0099] BupycHble Kancuzabl MO H300PETEHHIO MOTYT OBITh IMOJYYE€HBI C HCHOJIb30BAHHUEM
moboro crocoba, W3BECTHOTO B JAaHHOW OONAcTH, HampuMmep, IyTeM OSKCIPECCUU U3

OakynoBupyca (Brown et al., (1994) Virology 198:477-488).

[0100] Monudukanuu kxancupaoro Oenka AAV mo HacrosimeMmy H300PETEHUIO SIBIISTIOTCS
«CEeJNIEKTUBHBIMIY MOIU(PHUKALMAMH. DTOT MOAXOA OTJIMYAETCS OT HpeablayLield paboTsl C
3aMEHAMU LeJIbIX CyObeAMHUL WM OOMEHOM OOJBLIMX JTOMEHOB MEXAy cepoThrnamu AAV
(cM., HampuMep, MeXIyHapOIHYIO mareHTHyro myOmukammo WO 00/28004 u Hauck et al.,
(2003) J. Virology 77:2768-2774). B KOHKpETHBIX BapUaHTaX OCYILECTBIICHHUS, K CENEKTHBHASD)
MoauduKanys MPUBOJUT K BCTABKE, W/WJIM 3aMEeHe, W/WIHM JeJeUdud MpHOIU3UTeNbHO 20,
npubmusutensHo 18, mpubmmsurensHo 15, npubmmsurensHo 12, npubmmsurensHo 10,
npuOIU3UTENIbHO 9, mnpuOaM3uTeNabHO 8, NpHONMM3UTENbHO 7, TPUOIUUTENBHO 6,
NPUOTU3UTENIBHO S, TPUOTU3UTENBHO 4 WM NPUOIU3UTETBHO 3 CMEKHBIX AMHUHOKHUCIIOT HJIH

MCHEE€.

[0101] MopudunumpoBaHHble KarncuaHble O€IKM M KamCUAbl MO HU300PETEHHIO MOTYT
JOTOJHUTEIBHO COAEPKATD JIFOOYIO IPYTyI0 MOAU(DHUKALIUIO, H3BECTHYIO B HACTOSLIECE BPEMs

WIH Ty, KOTOpasi OyIeT OTKPBITA MO3KE.

[0102] Hanpumep, xancunubie Oenku AAV U BHPYCHBbIE KarlCHIbI 10 U300PETEHHIO MOTYT
OBITb XUMEPHBIMH B TOM CMBICJIE, YTO OHH MOTYT COAEPKATh BCIO CYOBETUHHIY WU YacTh
CyOBEIMHULIBI KAIlCHA PYyTroro BHPYCa, HEOOS3aTENIbHO APYroro mapBoBHpyca win AAV,

HaTpUMep, KaK OMUCAHO B MEXKAy HApOAHOU naTeHTHON nmyOmmkamu WO 00/28004.

[0103] B HekOTOpBIX BapuUaHTaX OCYILIECTBJICHUS 3TOrO H300pETeHHsT BUPYCHBIH KarCu
MOKET OBITh HAIEJIEHHbIM BHUPYCHBIM  KAamNCUJIOM, COAEpIKAIMM  HAIEUBAIOIIY IO
MOCJIEIOBATEIPHOCTD (HAMPUMED, 3aMEIIEHHYI0 WM BCTaBJICHHYI) B BHUPYCHBIA KarcCun),
KOTOpasi HampaBJisieT BUPYCHBIM KamnCup ISl B3aUMOJEWUCTBUS C MOJIEKYJaMU KJIETOYHOMU
MOBEPXHOCTH, MPUCYTCTBYIOIINMH Ha KEeJIaeMOW LeeBOW TKaHU (TKaHsX) (CM., Hampumep,

MEKITyHApONIHY 0 aTeHTHY 0 nyOaukanuro WO 00/28004 u myonukaumnu Hauck et al., (2003)
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J. Virology 77:2768-2774); Shi et al., Human Gene Therapy 17:353- -361 (2006) [B KoTOpBIX
ormmucana BcTaBka MotuBa RGD, cBs3pIBarOIErocst ¢ HMHTETPHHOBBIM PELETITOPOM, B
nojioskeHust 520 w/wmm 584 cyOwvenmuanubl kancuga AAV]; u marent CIIIA Ne 7,314,912 [B
KOTOpPOM omnucaHa BcraBka nentuna Pl cogepskamero motus RGD, B cnenyromue nonoxeHust
amuHokuciotr 447, 534, 573 u 587 cybwemmanubl kancuna AAV2]). B manHoil oOnactu
U3BECTHBI IPyTHE TIOJIOKEHUS B Mpeenax cyOpeAnHuIbI Karcuaa AAV, KOTOpbIE IOy CKaroT
BCTaBKH (HarpuMmep, nonokeHust 449 u 588, onucannsie B Grifman et al., Molecular Therapy

3:964-975 (2001)).

[0104] Hanpumep, BUpYCHBIH KamncHj MO 3TOMY H300pPETEHHIO MOXET UMETh OTHOCHTEIBHO
Hed(P(PEeKTUBHBINA TPONMM3M K ONpPENEJCHHBIM NPEACTABIIIOIUM HHTEPEC TKAHAM-MHIIEHIM
(HarpuMep, NMeUeHH, CKEJIETHBIM MBILIIAM, CEPALLY, MbIIILE Auadparmbl, OYKaM, TOJOBHOMY
MO3Ty, OSKeJNYJIKY, KHIIEYHHKY, KOXe€, OHIOTENHaJbHbIM KIETKAM W/WIN JIETKUM).
HamnenuBaromasi mocinenoBaTebHOCTb MOXKET ObITh YCHELIHO BCTPOEHA B OTH BEKTOPBI C
HHM3KOH TpaHCIYKIMEH, YTOOBI TeM CaMbIM IPUIATh BUPYCHOMY KaIlCHY JKEIaeMbIi TPOIHU3M
U, HeoOs3aTeNbHO, CEJeKTHBHBIN TPOMM3M B OTHOLIEHMM KOHKPETHOM (-bIX) TKaHU (-€ii).
Kancuguele Oenku AAV, xancuasl H  BEKTOPBI, COJAEPIKAIMe  HAIEJIHBAIOLINE
IIOCJIEIOBATEILHOCTH OIMCAHBl, HAIPUMEp, B MEXIyHApOJHOH maTeHTHO# myOnukanun WO
00/28004. B kauectBe Apyroro mpumepa, onHa Win 0ojiee He BCTPEHAIOLIMXCS B MPHPOAE
aMHHOKUCJIOT, onucanHbix Wang et al., Annu Rev Biophys Biomol Struct. 35:225-49 (2006)),
MOTYT OBITh BCTPOEHBI B CyOBequHHLY Karcuna AAV 1no 3ToMy n300peTeHHIO B HE3aBUCHMOM
y4acTKe B KaUe€CTBE CPEACTBA NIEPEHAIPABJIEHUS BEKTOPA C HU3KOM TPaHCAYKLMEH K JKeIaeMOu
TKaHU-MUIIEHU. OTH HE BCTPEyaroluecss B MPUPOAE AMUHOKHUCIOTHI MOXHO YCIEIIHO
UCIONBb30BaTh JJIi XHMHMYECKOTO CBSI3bIBAHUS IMPEICTABJSIIOIINX HHTEPEC MOJIEKYdT C
KancuaHbeiM OenkoM AAV, Bkirovasi, 0€3 OrpaHMYeHHs: IIMKaHbI (HALeJIMBAaHHE MaHHO3BI Ha
neHapuTHble KieTku), RGD, OomOe3nH wiu HeWponenTupa IJIsl HALEJIEHHOW JOCTaBKH K
KOHKPETHBIM THIIAaM pakoBbIX kieTok; PHK-amramepsl wiu mnenTuapl, BBIOpaHHBIE U3
(baroBoro aucruies, HaLEICHHbIE HA CIEUU(UIECKHE PELEeNTOPbl KJIETOYHOH MOBEPXHOCTH,

TaKye KaK pelentopbl (PaKTOPOB POCTA, UHTETPUHBI U T. 1.

[0105] Criocobbl xuMUYeCKOH MOAU(UKALIUNA AMHUHOKHCIIOT H3BECTHBI B JAHHOM 001acTH (CM.,

nanpumep, Greg T. Hermanson, Bioconjugate Techniques, 1* edition, Academic Press, 1996).

[0106] B HexoTOpBIX BapHaHTaxX OCYILIECTBJICHNs HALEJIUBAOILIAs TOCIE€I0BATEIbHOCTD MOXKET

NPEACTaBIsATh ~ COOOW  MOCNENOBATENbHOCTb  BUPYCHOrO  Karmcupa  (Hampumep,
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MOCJIEA0BATENBHOCTD KalcHuia aBTOHOMHOIO MapBOBHPYCA, IOCHIENOBATENBbHOCTb Kalcuaa
AAV unu nocnenoBaTeNbHOCTh JFOOOr0 JPYroro BUPYCHOTO KalCuaa), KOTOpasi HalpasJisieT

MH(EKIMIO0 K KOHKPETHOMY (-bIM) TUITY (-aM) KJIETOK.

[0107] B xadecTtBe ApPyroro HEOrpaHUYMBAIOLIEIO MPUMEpPA JOMEH, CBSA3BIBAIOLIUIN relapyuH
WIH remnapaHcysibdar (marmpumep, renapuH-CBsI3bIBAOIINN JOMEH
pecrupaTOpHO-CHHLIMTHAIBHOTO BUPYCa) MOXKET OBITh BCTABJIEH UJIM 3aMEHEH B Cy ObEAMHULIE
Karcuaa, Koropasi oObIYHO He CBs3bIBaeTcs ¢ peuentopamu HS (mampumep, AAV4, AAVS)
I TIpUJAHUA TOJNY4YeHHOMY MYyTaHTy CBOMCTB CBSI3BIBAHUSI C TENapuHOM W/WIK

rernapancy Jb(paTom.

[0108] B19 undunupyer nepBUUHbIE 3PUTPOHUIHBIE KIETKU-TIPENIECTBEHHUKH, UCIIONb3YsI B
kadecTBe peuenrtopa rinobosun (Brown et al, (1993) Science 262: 114). Crpykrypa B19
ompeneneHa ¢ paspemenueM 8 A (Agbandje-McKenna et al, (1994) Virology 203: 106).
Obnactp kancuna B19, xoropast cBsispiBaeTcsi ¢ ri10003MIOM, ObLIa KapTHPOBaHA MEXIY
amuHOKucoTaMu 399—406 (Chapman et al, (1993) Virology 194:419), B obnactu ¢ nerneit
mexay B-ummmanpuaeckumu crpykrypamu E u F (Chipman et al, (1996) Proc. Nat. Acad. Sci.
USA 93:7502). CoOTBETCTBEHHO, IOMEH CBsI3bIBAHUS TII0003MAHOTO perentopa kancuna B19
MOKeT ObITh 3aMEHEH Ha KarcCHIHbIA 0elok AAV 1o 3ToMy H300peTeHUI0 AJisl HALeIUBaHHSI
BUPYCHOT'O KarChaa WIA BHPYCHOTO BEKTOpA, COMAEPIKAIIEro 3TOT OEJIOK, HAa SPUTPOUIHBIE

KJICTKH.

[0109] B  HekOTOpbIX BapuaHTaxX OCYLIECTBJIEHWs HOK30T€HHAs  HalLEIMBAIOILAs
NOCJIEIOBATEIBHOCTh ~ MOXKET ~ TPEACTaBIATh  COOOW  JIIOOYH0 ~ aMHHOKHCJIOTHYIO
MOCJIEI0BATENBHOCTD, KOAMPYIOIIYIO MENTHA, KOTOPbIH H3MEHseT TPONH3M BHPYCHOIO
Karncuaa WM BUPYCHOTO BEKTOpA, COAEpIKaiero MOAU(HUIMPOBAHHBIA KAaICUAHBIA OEJoK
AAV. B KOHKpPETHBIX BapHaHTAX OCYINECTBIIEHHs HALICTHBAIOLINI MENTU WIH OEJIOK MOXKET
OBITb TMPHUPOIAHBIM HJIM, AJBTEPHATHBHO, TMOJHOCTHIO WJM YaCTHUYHO CHHTETHUECKUM.
HnrocTpaTHBHBIE HALIETUBAIOIINE MTOCIIEI0BATEIPHOCTH BKJIFOYAIOT B €051 JIMTaH bl M 1Py THE
NEeNTUIbI, KOTOpble CBS3BIBAIOTCA C  peLenTopaMu  KJIETOYHONW TMOBEPXHOCTH U
IJIMKONIPOTEMHAMH, TaKWe Kak MenTuaHble mnocienosBareabHocTy ROD, OpaaukuHuH,
TOPMOHBI, TIeNTHAHBIE (PaKTOPBI pocTa (Hampumep, 3MHAEPMaNbHbIA (pakTop pocra, dakTop
pocta HepBoB, (akTop pocta ¢ubpodracToB, (QakTop pocTta  TPOMOOLMTOB,
uHCY IMHOMONOOHBIe (akTopsl pocta | m Il U T. A.), UNTOKUHBI, TOPMOH, CTUMYJIHPY FOLIHUIA

MeJIaHOLUTHI (HanpuMep, o, B Ui ), HelponenTHabl U S3HAOPPUHBI U T. I1., H UX (PParMeHTsl,
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KOTOpbIE COXPAHSIIOT CHOCOOHOCTh HALEJHMBATH KJIETKH HAa POJACTBEHHBIE MM PELETTOPBI.
Jlpyrue WUTIOCTpaTHBHbIE MENTUAbl U OeNKU BKIOYAT B ceds BemecTBo P, dakTop pocta
KepPaTHHOLUTOB, HeWponentun Y, TEeNTHI, BBICBOOOKIAIOIIUN TacTPUH, HUHTEPJICHKUH 2,
JM30LIMM KYPUHOTO SIMYHOTO OeJika, 3PUTPOINOITHH, TOHANOIMOKPUH, KOPTUKOCTATHH,
B-arnopdun, neirakedanud, puMmopduH, anbdpa-Heo3HKe(DATNH, AHTMOTEH3HUH, ITHEBMA/INH,
BA30AKTHBHBIA KHUIIEYHbIH MENTH, HEMPOTEH3UH, MOTWIMH U MX (PparMeHThl, KaK OMHUCAHO
Bbille. B KauecTBe ele ONHON aNbTEPHATHBbI CBS3BIBAIOLIMN JOMEH TOKCHHA (Hampumep,
CTOJIOHSTYHOrO TOKCHHA MJIM TOKCHHOB 3M€H, TAKUX Kak alib(a-OyHrapOTOKCHH U T. I1.) MOXKET
ObITh 3aMEHEeH Ha KaICUIHBIH OeOK B Ka4eCTBE HALIEIMBAIOIIEH MOCIeA0BaTeIbHOCTH. B eme
OZTHOM PEINpe3eHTATUBHOM BapUAHTE OCYIUECTBJICHUS KarCUAHBIA Oerok AAV Moxer ObITh
MOAM(UIMPOBAH TOCPEACTBOM 3aMEHbl «HEKJIACCHYECKOrO» CHTHAJIBHOTO MENTHAA
UMIIopTa/sKcnopTa (Harpumep, ¢pakropa pocta pudpodnactos-1 u -2, unrepneiikuna 1, 6enka
Tat BUU-1, Genka Bupyca repneca VP22 u T. 1), kak omucano B Cleves (Current Biology
7:R318 (1997)) B xancumHom Oenke AAV. Takxe OXBaThIBAIOTCS MENTHIHBIE MOTHBBI,
KOTOpBIE HAIPABJIAIOT MOTJIOLUICHHE CIe()UIeCKUMH KIETKaMH, HalmpuMmep, MeNTHAHbIA

motuB FVFLP (SEQ ID NO: 50) 3anyckaer 3aXBat KJIeTKaMH MEUYEHU.

[0110] Metonb! (haroBOro mucIuies, a TAKKe IPYrue METObI, U3BECTHBIE B JAHHON 00JIaCTH,
MOTYT HCIIOJIb30BaThCA JUII WACHTHU(PUKAIMU MENTUAOB, KOTOPbIE pPACMO3HAT 000

MHTEPECY FOLIMI TUI KJIETOK.

[0111] HauenuBaroimasi MOCIENOBATEIPHOCTh MOMKET KOAMPOBATh JIOOOW  menTun,
HAllEJICHHBI Ha yYacCTOK CBSI3bIBAHUS HA KJIETOYHOW TMOBEPXHOCTH, BKJIIOYAS PELENTOpPbI
(Hampumep, OeNoK, YTJEeBOHA, TJIMKOMPOTEWH WM MPOTEeOornukaH). IIpumepsl ydacTKOB
CBSI3BIBAHUSI HA KJIETOYHOW TMOBEPXHOCTH BKIIIOUAIOT, O€3 OrpaHUYeHHi, remnapancyjbdar,
XOHJIPOUTHHCYJb(GAT W JAPYTHe TIMKO3aMUHOTJIMKAHBI, (DparMeHThl CHAJIOBOH KHCIIOTHI,
oOHapy:KeHHbIE B MyLWHAX, TJIUKOMPOTEMHAX W TraHriano3unpax, rimkonporenasl MHC 1,
YTJIEBOHBIE KOMITOHEHTBI, OOHAPY KEHHbIE Ha MIUKOMPOTENHAX MEMOpaH, BKITFOYasi MAHHO3Y,

N-auerunranakro3amut, N-aleTHITNIIOKO3aMUH, (QyKO3y, FaTakTo3y U T. II.

[0112] B xOHKpeTHBIX BapUaHTAX OCYIIECTBJIECHHUS OMEH, CBS3BIBAIOINUN TemnapaHcybdar
(HS) nnun remapuH 3aMeHSIOT B Karcuzae Bupyca (Hampumep, B karcuae AAV, KOTOPBIN B
NPOTHUBHOM cliy4ae He cBsi3biBaeTcsi ¢ HS mnm remapurom). B nanno#t obnacT U3BECTHO, UTO
cesi3biBaHne HS/remapuna onocpenyercss «OCHOBHBIM M3TYEM», KOTOPBIH OOrat apruHUHAMH

u/unm TusuHamu. B WIUTFIOCTPATUBHBIX BapUaHTAX OCYILICCTBIICHUSA MOXKET HCIIOJIb30BATHCA
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NOCJIEIOBATENbHOCTD, clienytomas 3a MotueoM BXXB (SEQ ID NO: 51), rome «B»
npeaCTaBisieT COOOH OCHOBHOM OCTATOK, a X SIBJIIETCS] HEHTPaJIbHBIM H/HIH rHapodoOHbIM. B
KadecTBe HeorpaHmunparomero npumepa BXXB mosket npeacrapisats codoit RGNR (SEQ ID
NO: 52). B xaduecTBe APyroro HEOrpAaHMYUBAIOLIETO MPUMEPA, AMUHOKUCIIOTHBIE TTOJIOKESHHS C
262 mo 265 B HATHBHOM KamncupgHoM Oenke AAV2 Wi B COOTBETCTBYIOIIEM (-HX)

NOJIOXKEHUH (-51X) B KaricugHoM Oenke npyroro ceporuna AAV 3ameHensl Ha BXXB.

[0113] B Tabmuue 6 mnokasaHbl JpyrHe HEOTPAHUYHBAIOIINE MPUMEPHI MMOAXOMSIINX

HaIleJIMBAIOIUX MOCIEeI0OBATEIbHOCTEH.

Tabmuua 6;: Hauenusaroue nocienoBatejibHocTd AAV

ITocaenoBareabHocTh | SEQ Ccpblaka
ID NO

NSVRDL(G/S) 53 | Muller et al., Nature Biotechnology 21: 1040-1046 (2003)
PRSVTVP 54 | Muller et al., Nature Biotechnology 21: 1040-1046 (2003)
NSVSSX(S/A) 55 | Muller et al., Nature Biotechnology 21: 1040-1046 (2003)
NGRAHA 56 Grifman et al., Molecular Therapy 3:964-975 (2001)
QPEHSST 57 Work et al., Molecular Therapy 13:683-693 (2006)
VNTANST 58 Work et al., Molecular Therapy 13:683-693 (2006)
HGPMQS 59 Work et al., Molecular Therapy 13:683-693 (2006)
PHKPPLA 60 Work et al., Molecular Therapy 13:683-693 (2006)
IKNNEMW 61 Work et al., Molecular Therapy 13:683-693 (2006)
RNLDTPM 62 Work et al., Molecular Therapy 13:683-693 (2006)
VDSHRQS 63 Work et al., Molecular Therapy 13:683-693 (2006)
YDSKTKT 64 Work et al., Molecular Therapy 13:683-693 (2006)
SQLPHQK 65 Work et al., Molecular Therapy 13:683-693 (2006)
STMQQNT 66 Work et al., Molecular Therapy 13:683-693 (2006)
TERYMTQ 67 Work et al., Molecular Therapy 13:683-693 (2006)
QPEHSST 68 Work et al., Molecular Therapy 13:683-693 (2006)
DASLSTS 69 Work et al., Molecular Therapy 13:683-693 (2006)
DLPNKT 70 Work et al., Molecular Therapy 13:683-693 (2006)
DLTAARL 71 Work et al., Molecular Therapy 13:683-693 (2006)
EPHQFNY 72 Work et al., Molecular Therapy 13:683-693 (2006)
EPQSNHT 73 Work et al., Molecular Therapy 13:683-693 (2006)
MSSWPSQ 74 Work et al., Molecular Therapy 13:683-693 (2006)
NPKHNAT 75 Work et al., Molecular Therapy 13:683-693 (2006)
PDGMRTT 76 Work et al., Molecular Therapy 13:683-693 (2006)
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ITocaenoBareanHocts | SEQ Ccpbliaka

ID NO
PNNNKTT 77 Work et al., Molecular Therapy 13:683-693 (2006)
QSTTHDS 78 Work et al., Molecular Therapy 13:683-693 (2006)
TGSKQKQ 79 Work et al., Molecular Therapy 13:683-693 (2006)
SLKHQAL 80 Work et al., Molecular Therapy 13:683-693 (2006)
SPIDGEQ 81 Work et al., Molecular Therapy 13:683-693 (2006)
WIFPWIQL 82 Hajitou et al., TCM 16:80-88 (2006)
CDCRGDCFC 83 Hajitou et al., TCM 16:80-88 (2006)
CNGRC 84 Hajitou et al., TCM 16:80-88 (2000)
CPRECES 85 Hajitou et al., TCM 16:80-88 (2006)
CTTHWGFTLC 86 Hajitou et al., TCM 16:80-88 (2006)
CGRRAGGSC 87 Hajitou et al., TCM 16:80-88 (2006)
CKGGRAKDC 88 Hajitou et al., TCM 16:80-88 (2006)
CVPELGHEC 89 Hajitou et al., TCM 16:80-88 (2006)
CRRETAWAK 90 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
VSWFSHRYSPFAV S 91 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
GYRDGYAGPILYN 92 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
XXXY*XXX 93 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
Y*E/MNW 94 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
RPLPPLP 95 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
APPLPPR 96 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
DVFYPYPYASGS 97 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
MYWYPY 98 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
DITWDQLWDLMK 99 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CWDD(G/L)WLC 100 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
EWCEYLGGYLRCYA| 101 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
YXCXXGPXTWXCXP| 102 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
IEGPTLRQWLAARA 103 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
LWXX(Y/W/F/H) 104 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
XFXXYLW 105 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
RWGLCD 106 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
MSRPACPPNDKYE 107 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CLRSGRGC 108 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CHWMFSPWC 109 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
WXXF 110 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CSSRLDAC 111 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CLPVASC 112 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
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ITocaenoBareanHocts | SEQ Ccpbliaka
ID NO
CGFECVRQCPERC 113 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CVALCREACGEGC 114 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
SWCEPGWCR 115 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
YSGWGW 116 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
GLSGGRS 117 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
LMLPRAD 118 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CSCFRDVCC 119 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CRDVVSVIC 120 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
CNGRC 121 Koivunen et al., J. Nucl. Med. 40:883-888 (1999)
MARSGL 122 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanumsr 145-163,
Springer-Verlag, Berlin (2008)
MARAKE 123 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuubt 145-163,
Springer-Verlag, Berlin (2008)
MSRTMS 124 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuub 145-163,
Springer-Verlag, Berlin (2008)
KCCYSL 125 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuibr 145-163,
Springer-Verlag, Berlin (2008)
MYWGDSHWLQYW 126 | Newton & Deutscher, Phage Peptide Display in Handbook
YE of Experimental Pharmacology, ctpanuimsr 145-163,
Springer-Verlag, Berlin (2008)
MQLPLAT 127 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctpanuimsr 145-163,
Springer-Verlag, Berlin (2008)
EWLS 128 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctparuimsr 145-163,
Springer-Verlag, Berlin (2008)
SNEW 129 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctparuisr 145-163,
Springer-Verlag, Berlin (2008)
TNYL 130 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctparuisr 145-163,
Springer-Verlag, Berlin (2008)
WIFPWIQL 131 | Newton & Deutscher, Phage Peptide Display in Handbook

of Experimental Pharmacology, crpaanubr 145-163,
Springer-Verlag, Berlin (2008)
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IMocienoBaTe IbHOCTD

SEQ
ID NO

CebLika

WDLAWMFRLPVG

132

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)

CTVALPGGYVRVC

133

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)

CVPELGHEC

134

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuusr 145-163,
Springer-Verlag, Berlin (2008)

CGRRAGGSC

135

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuust 145-163,
Springer-Verlag, Berlin (2008)

CVAYCIEHHCWTC

136

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctpanuuer 145-163,
Springer-Verlag, Berlin (2008)

CVFAHNYDYLVC

137

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctpanuier 145-163,
Springer-Verlag, Berlin (2008)

CVFTSNYAFC

138

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuubr 145-163,
Springer-Verlag, Berlin (2008)

VHSPNKK

139

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)

CDCRGDCFC

140

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)

CRGDGWC

141

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)

XRGCDX

142

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)

PXX(S/T)

143

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)

CTTHWGFTLC

144

Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaanusr 145-163,
Springer-Verlag, Berlin (2008)
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ITocaenoBareanHocts | SEQ Ccpbliaka
ID NO
SGKGPRQITAL 145 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
AA/QY(N/AYL/YXT/V| 146 |Newton & Deutscher, Phage Peptide Display in Handbook
/M/R)(R/K) of Experimental Pharmacology, crparumsr 145-163,
Springer-Verlag, Berlin (2008)
VYMSPF 147 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuusr 145-163,
Springer-Verlag, Berlin (2008)
MQLPLAT 148 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanumst 145-163,
Springer-Verlag, Berlin (2008)
ATWLPPR 149 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctpanuuer 145-163,
Springer-Verlag, Berlin (2008)
HTMYYHHYQHHL 150 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuubt 145-163,
Springer-Verlag, Berlin (2008)
SEVGCRAGPLQWLC | 151 |Newton & Deutscher, Phage Peptide Display in Handbook
EKYFG of Experimental Pharmacology, crpanuubr 145-163,
Springer-Verlag, Berlin (2008)
CGLLPVGRPDRNVW | 152 |Newton & Deutscher, Phage Peptide Display in Handbook
RWLC of Experimental Pharmacology, crpanuipsr 145-163,
Springer-Verlag, Berlin (2008)
CKGQCDRFKGLPW 153 | Newton & Deutscher, Phage Peptide Display in Handbook
EC of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
SGRSA 154 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
WGFP 155 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
LWXXAr 156 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
XFXXYLW 157 | Newton & Deutscher, Phage Peptide Display in Handbook

of Experimental Pharmacology, crpaanusr 145-163,
Springer-Verlag, Berlin (2008)
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ITocaenoBareanHocts | SEQ Ccpbliaka
ID NO
AEPMPHSLNFSQYL 158 | Newton & Deutscher, Phage Peptide Display in Handbook
WYT of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
WAY(W/F)SP 159 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
IELLQAR 160 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuusr 145-163,
Springer-Verlag, Berlin (2008)
DITWDQLWDLMK 161 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuust 145-163,
Springer-Verlag, Berlin (2008)
AYTKCSRQWRTCMT| 162 |Newton & Deutscher, Phage Peptide Display in Handbook
TH of Experimental Pharmacology, ctpanuuer 145-163,
Springer-Verlag, Berlin (2008)
PQNSKIPGPTFLDPH 163 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, ctpanuier 145-163,
Springer-Verlag, Berlin (2008)
SMEPALPDWWWKM | 164 |Newton & Deutscher, Phage Peptide Display in Handbook
FK of Experimental Pharmacology, crpanuubr 145-163,
Springer-Verlag, Berlin (2008)
ANTPCGPYTHDCPV 165 | Newton & Deutscher, Phage Peptide Display in Handbook
KR of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
TACHQHVRMVRP 166 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
VPWMEPAYQRFL 167 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
DPRATPGS 168 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
FRPNRAQDYNTN 169 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
CTKNSYLMC 170 | Newton & Deutscher, Phage Peptide Display in Handbook

of Experimental Pharmacology, crpaanusr 145-163,
Springer-Verlag, Berlin (2008)
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ITocaenoBareanHocts | SEQ Ccpbliaka
ID NO
C(R/Q)L/RT(G/N)XX 171 | Newton & Deutscher, Phage Peptide Display in Handbook
G(A/V)GC of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
CPIEDRPMC 172 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crparumsr 145-163,
Springer-Verlag, Berlin (2008)
HEWSYLAPYPWF 173 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuusr 145-163,
Springer-Verlag, Berlin (2008)
MCPKHPLGC 174 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanumst 145-163,
Springer-Verlag, Berlin (2008)
RMWPSSTVNLSAG 175 | Newton & Deutscher, Phage Peptide Display in Handbook
RR of Experimental Pharmacology, ctpanuuer 145-163,
Springer-Verlag, Berlin (2008)
SAKTAVSQRVWLP 176 | Newton & Deutscher, Phage Peptide Display in Handbook
SHRGGEP of Experimental Pharmacology, crpanuubt 145-163,
Springer-Verlag, Berlin (2008)
KSREHVNNSACPS 177 | Newton & Deutscher, Phage Peptide Display in Handbook
KRITAAL of Experimental Pharmacology, crpanuubr 145-163,
Springer-Verlag, Berlin (2008)
EGFR 178 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpanuipsr 145-163,
Springer-Verlag, Berlin (2008)
AGLGVR 179 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
GTRQGHTMRLGVS 180 | Newton & Deutscher, Phage Peptide Display in Handbook
DG of Experimental Pharmacology, ctpanuisr 145-163,
Springer-Verlag, Berlin (2008)
TAGLATPGWSHWLA | 181 |Newton & Deutscher, Phage Peptide Display in Handbook
L of Experimental Pharmacology, crpaauubr 145-163,
Springer-Verlag, Berlin (2008)
SMSIARL 182 | Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)
HTFEPGV 183 | Newton & Deutscher, Phage Peptide Display in Handbook

of Experimental Pharmacology, crpaanusr 145-163,
Springer-Verlag, Berlin (2008)
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ITocaenoBareanHocts | SEQ Ccpbliaka
ID NO

NTSLKRISNKRIRR K | 184 |Newton & Deutscher, Phage Peptide Display in Handbook
of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)

LRIKRKRRKRKKTR 185 | Newton & Deutscher, Phage Peptide Display in Handbook
K of Experimental Pharmacology, crpaauusr 145-163,
Springer-Verlag, Berlin (2008)

[0114] B kauecTBe e1e OJHOrO AOMOJHUTENIBHOIO BApUAHTA OCYILECTBICHHs HALICJIUBAOIIAs
MOCJIEIOBATEIBHOCTD MOYET IMPEACTABISATh COOOM MENTHJ, KOTOPBIH MOKHO HCIOJIb30BATh
I XUMHUYCCKOI'o CBA3bIBAHUSA (Haan/IMep, MOXET COACpKAaTb OCTATKU apruHHHa I/I/ W1
JIM3UHA, KOTOPbIE MOTYT OBITh XUMHUYECKH CBSI3aHBI Uepe3 UX rpymnmbl R) ¢ npyroit Mosieky o,

HalleJIEHHOM Ha MNPOHUKHOBCHUEC B KJICTKY.

[0115] B xauecTBe apyroro BapuaHTa OCy LIECTBIEHHS KalCUIHBIN 010K AAV Wi BUPY CHBII
Karcua no HM300peTEeHHI0 MOXKeT COAepkaTh MyTauuio, omucaHHyo B WO 2006/066066.
Hanpumep, xancuaHblii 0€JI0K MOKET COEPKAaTh CEJIEKTUBHYI0 aMUHOKHCIOTHYIO 3aMEHY B
MOJIOKEHHUSIX aMUHOKHUCIIOT 263, 705, 708 v/umu 716 HaTUBHOTO KancumgHoro oenka AAV2 wim

COOTBETCTBYyOLIEE (-1€) H3MEHEHHe (-51) B KAIICUTHOM OeJike u3 Ipyroro ceporuna AAV.

[0116] [lonmOAHUTENBHO WM aNbTEPHATUBHO B MIIIFOCTPATUBHBIX BAPUAHTAX OCYILECTBIICHUS
KaTCUIHBIN O€JIOK, BUPY CHBIN KaIlCH]] HJTH BEKTOP COAEPIKHUT CEJICKTHBHY AMHUHOKHCIOTHYIO
BCTaBKY, HEMOCPEACTBEHHO CIEIYIOIIYIO 32 MOJIOKEHUEM aMHUHOKHUCIOTHI 264 KamnCHUIHOIO
Oenka AAV2, mm COOTBETCTBYIOLIEe H3MEHEHUE B KaricuIHOM Oenke u3 npyroro AAV. Ilox
(bpazoli  «HEMOCPEACTBEHHO  CIENyIOIas 3a  IOJIOKEHHEM  aMHHOKHCIOTBI  X»
MOJIPAa3yMEeBAETCs, YTO BCTAaBKA CJIEAyeT HEMOCPEACTBEHHO 3a YKA3aHHBIM IOJIOKEHUEM
aMUHOKHCIIOTH (Hampumep, (pasa «cienyromas 3a TOJOKEHUEM aMHHOKHCIOTHI 264»
yKa3bIBae€T HA TOYEYHYIO BCTABKY B MOJOXKEHUE 265 mim OoJiee KPYIHYIO BCTaBKY, HATIPUMED

OT TMOJIO3KeHus 265 1o 268 u T. 1.).

[0117] Kpome Toro, B WIUTFOCTPATHBHBIX BapHaHTaX OCYINECTBJICHUS KAarllCUIOHBIA OEJOK,
BUPYCHBIN KaICHJI FJIH BEKTOP IO 3TOMY M300PETEHHIO MOXKET COEPKaTh AMUHOKUCIIOTHBIE
MonupUKaNK, Takhue Kak Te, 4ro onucanel B mybOmukamuu PCT Ne WO 2010/093784
(mampumep, 2i8) w/mmu B nybnukaum PCT Ne WO 2014/144229 (manpumep, IBOHHOIM

TJIUKAH).



WO 2019/195423 43 PCT/US2019/025584

[0118] B HexkoTOpBIX BapHaHTaX OCYINECTBJIEHHs 3TOrO HM300pETEHHs KaIlCHIHBIA OEoK,
BUPYCHBIM KaInCHUJ WA BEKTOP IO 3TOMY HM300PETEHHIO MOXKET MMETh SKBHUBAJICHTHYIO HIIH
NOBBIIEHHYI 3((EKTUBHOCTD TPAHCAYKLUUH IO CPaBHEHHIO C 3(PPEeKTHBHOCTHIO
TpaHCOyKLUUHU cepoturia AAV, U3 KOTOPOTO MPOU3OLIEI KAIICHIHbBIN O€JIOK, BUPY CHBIN KarCu
WIN BEKTOP MO 3TOMYy H300peTeHnr0. B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHUS 3TOTO
M300peTeHNs] KarCUIHBIA O€JOK, BUPYCHBIH KalCHUA WX BEKTOP IO 3TOMY H300pETEHHIO
MOYET UMEThb CHIDKEHHYIO 3P EKTUBHOCTh TPAHCIYKLIUH IO CPABHEHUIO C 3(PPEKTUBHOCTHIO
TpaHCOyKUUHU cepotura AAV, U3 KOTOPOTo MPOU3OLIEI KalICUAHbBIN O€JIOK, BUPY CHBIN KarCum
WIN BEKTOP 1O 3TOMYy H300peTeHH:0. B HEKOTOpBIX BapHaHTaxX OCYINECTBJIEHUS 3TOTO
n300peTeHNs] KarCUIHBbIA OeJOK, BUPYCHBIH KalCHUA WJIH BEKTOP IO 3TOMY H300pETEHHIO
MO’KET MMETb 3KBUBAJICHTHBIN WM TOBBIIIEHHBbIH TPONU3M MO CPABHEHUIO C TPONHU3MOM
ceporuna AAV, U3 KOTOPOrO MPOH30LIEN KallCUAHBIA OeJIOK, BUPYCHBIN KallCU WIH BEKTOP
no 3ToMy u300peTeHHI0. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHS 3TOr0 H300peTeHHs
KariCUAHBIA O€JNOK, BUPYCHBIM KAaIllCHJ FJIM BEKTOP IO 3TOMY H300PETEHHIO MOXKET MMETb
W3MEHEHHBbIM WM OTJIMYHBIA TPONHU3M IO CPaBHEHHIO C Tpomu3mMoM ceporuna AAV, us
KOTOPOTO NPOM3O0IIEN KANCHAHBIN O€JNOK, BHUPYCHBIH KalCHJ WJIH BEKTOP IO STOMY
n300peTeHo. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHHS 3TOrO H300pEeTEeHHs KaNCHAHbIA
OeJoK, BUPYCHBIN KarCHJ{ WA BEKTOP MO STOMY H300PETEHHUIO MOTYT MMETh HJIH MOTYT OBbITh
CKOHCTPYHPOBaHbI, 4TOObI WUMETh TPONMM3M K TKAHH TOJIOBHOTO MO3ra. B HEKOTOpBIX
BAPUAHTAX OCYIIECTBJICHUS 3TOTO M300pETEeHHs KANCUIHBIA O€JOK, BUPYCHBIH KATCHI HJIH
BEKTOP IO 3TOMY HM300pPETEHHI0 MOTYT UMEThb WJIH MOTYT OBITh CKOHCTPYHPOBAHBI, YTOOBI

HUMETDH TPONU3M K TKaHU MEYCHU.

[0119] BpiueynomMsiHyTble BapUaHThl OCYIECTBIEHUsT MOTYT MCIOJIb30BAThCS AJIs1 JOCTABKU
reTEPOJIOTUYHON Hy KJICHHOBOW KHUCJIOTBI B KJIETKY HUIM CYOBEKTY, KaK OMHMCAHO B HACTOSIIIEM
nokymenrte. Hanpumep, MOIU(UIIMPOBAHHBIA BEKTOP MOKET HCIOJIB30BATHCS IJIS JICUCHUS
JM30COMAJIBHBIX OOJIE3HEH HAKOIUICHNUS, TAKMX KaK MyKOIOJIUCaxapua03 (HarmpuMmep, CHHIPOM
Cnas [B-rimroxyponunasza), cunapom ['yprepa [anbda-L-unyponupasza), cunapom Illeiie
[anbda-L-unyponunasza), cungpom ['ypnepa — Illeite [anbda-L-unyponunaszal, cuHapom
I'yurepa [unyponarcyibdarasza], cuagpom Candumunmo A [remapaHcyibbhamuaaszal, B [N-
anerwirmokozamunanaasal, C [anernin-KoA:aneda-rmoko3amuaua aneruntpancdepasal, D
[N- AlleTHIITITFOKO3aMUH 6-cynbdarasal], CHUHIPOM Mopxkuo A
[ranakro3a-6-cynbarcynbdaraza], B [m-ramakrosupasza), cuHapom Mapoto — Jlamu

[N-anerunranakrozaMuH-4-cyibdarasza], etc.), donesap @abpu (a-ranmakro3mnasa), 601Ie3Hb
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I'ome (rmoxonepedposnnasa) win O0JIe3HENH HAKOIUIEHHs TIIMKOreHa (Hampumep, Ooyie3Hb

HOMHG; JIN30COMAJIbHAA KHUCjiasa anb(ba-rmoxoswlasa), KaK OIMUCAaHO B HACTOALIEM JOKYMECHTE.

[0120] CrienmanucTel B TaHHOW OOJACTH MOWMYT, YTO TSI HEKOTOPBIX KATICUIHBIX OEJIKOB
AAV cootBercrByromeil Mmoqudukauueli Oyaer BCTaBKa W/HWIN 3aMeHa, B 3aBHCHUMOCTH OT
TOTO, MPUCYTCTBYIOT JIM COOTBETCTBYIOIIME AMUHOKHCJIOTHBIE TMOJOKEHHUS YaCTUYHO WU

MOJJHOCTBIO B BUPYCE HUIIU, AJIbTCPHATUBHO BAPUAHTE, MMOJIHOCTHIO OTCY TCTBYIOT.

[0121] M3oOpereHuwit  Takke  OXBaTbIBAET  BHUPYCHbIE  BEKTOPBL,  COIEpPIKaLIHe
MOAU(HULMPOBAHHBIE KallCUAHbIE O€NKM W Kancuabl Mo H300peTeHuro. B KOHKpeTHBIX
BapUAHTAX OCYLIECTBJICHUs BUPYCHBIN BEKTOP MPEACTABIsIET COOON MapBOBHUPYCHBIH BEKTOP
(HarpuMep, copeprKaluii MapBOBUPY CHBIN KAIICHJ] /WM T€HOM BEKTOpA), HAaIpUMeEp, BEKTOP
AAV (nanpumep, comepxkamuii karcun AAV w/Wiu reHOM BeKTOpa). B HLIIOCTpaTHBHBIX
BAPUAHTAX OCYINECTBIICHNUS, BUPYCHBIN BEKTOP COAEPKUT MOAU(PHLIMPOBAHHBII Karcug AAV,
cofep Kaluii MOIUPUIHPOBAHHYIO CYyOBEOMHHUIYy KalCHUAa IO H300PETEeHUI0 U T'€HOM

BEKTOpA.

[0122] Hanpumep, B WUIIOCTPATUBHBIX BapUaHTaxX OCYINECTBJICHUS BUPYCHBIM BEKTOP
comepkut: (a) MOAU(HUIMPOBAHHBIA BUPYCHBIM Karncupa (Hampumep, MOAH(DULIUPOBAHHBIHN
kancun AAV), cogepskaiiuii MOTU(pUIIMPOBAHHBINA KANICHIHBINA OeJIoK Mo n3o0peTenuto; u (b)
Hy KJIEMHOBYIO KHCJIOTY, COAEP KAIIYIO MOCIEA0BATEIbHOCTD KOHLIEBOTO MTOBTOPA (HAaIpUMep,
TR AAV), npuuem HyKJIEMHOBasi KHCJIOTA, COAEprKaliasi MoCIeNOBATEIbHOCTh KOHLIEBOTO
MOBTOpA, 3aKJIOYeHAa B MOIUGUIMPOBAHHBIA BUPYCHbIN Karcua. HykienmHoBas KuCIOTa

MOKET HeOOs13aTeIbHO COZIEPIKaTh IBa KOHLIEBBIX MOBTOpa (Hampumep, n8a TR AAV).

[0123] B wumrOCTpaTHBHBIX BAPHUAHTAaX OCYILUECTBJIECHUs BHUPYCHBIA BEKTOp IPENCTABIISIET
co0ol peKOMOWHAHTHBIA BUPYCHBIA BEKTOpP, COAEPIKAIMUI IeTePOJOrHYHYIO HYKJIEHHOBYIO
KUCJIOTY, KOAMPYMINyr mnonunentun wuim ¢yHkouoHaneHyo PHK, mnpencrasmsromue

uHTepec. PeKOMOMHAHTHBIE BUPYCHBIE BEKTOPBI OMHCaHBI O0JIee TOAPOOHO HITKE.

[0124] B KOHKpPETHBIX BapHaHTaX OCYUIECTBJCHUS BHPYCHbIE BEKTOPbI COTJIACHO
u300peTeHn0 (1) UMEIOT CHUKEHHYI TPAHCAYKIHMIO TIEYeHU IO CPABHEHHUIO C yYPOBHEM
TPAHCOYKLMH BUPYCHBIM BEKTOpPOM 0Oe3 MonupHUIUPOBAHHOTO KarcugHoro Oenka; (ii)
JEMOHCTPHUPYIOT TMOBBIMIEHHYIO CHUCTEMHYIO TPAHCAYKIHIO BHPYCHBIM BEKTOPOM Y
CyOBEKTOB-3KMUBOTHBIX 110 CPABHEHUIO C YPOBHEM, HAOIFO1aeMbIM JIJIsl BUPYCHOTO BeKTOpa 0e3

MOAU(PULHUPOBAHHOTO KarCUIHOro Oenka; (iil) JeMOHCTPUPYIOT YJIYUIIEHHOE MepeMelIleHue
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Yyepe3 SHAOTETHANbHBIE KIIETKH [0 CPABHEHHIO C YPOBHEM ITEPEMEIICHUS BUPY CHBIM BEKTOPOM
6e3 MOmu(pUIMPOBAHHOTO KarCUAHOrO Oenka, w/wian (1v) IEMOHCTPUPYIOT CEJIEKTHBHOE
yCHJIEHHE TPAHCAYKLIUHM TKAaHU rja3a (HampuMep, NMUTMEHTHOTrO SIUTENUS CeT4aTkh), (V)
IEMOHCTPHUPYIOT H30MpaTeNbHOE YCHJIEHHE TPAHCAYKIMM TKaHU medeHw, u / wi (V)
JIEMOHCTPHPYIOT CENIEKTUBHOE MOBBIIIEHNE TPAHCAYKLUH TKAHU NIEUeHH W/WiH (V1) CHIDKEHHUE
TPAaHCAYKLUMHU TKaHEW TOJIOBHOTO Mo3ra (Hampumep, HEWPOHOB) MO CPAaBHEHHUIO C YPOBHEM

TPAHCAYKLUWHU BUPYCHBIM BEKTOPOM O€3 MOAN(UIIMPOBAHHOTO KAIICUAHOTO OeKa.

[0125] Cnenmanmucrtam B JaHHOW o00sacTH OyJOeT MOHATHO, 4YTO MOIU(ULIUPOBAHHBIC
KarCcUaHbIe O€JIKH, BUPYCHbIE KATICHIbI U BUPY CHbIE BEKTOPBI IO H300PETEHHIO UCKITIOYAIOT T
KarcuaHble OeNKM, KamnCHAbl U BUPYCHBIE BEKTOPHI, KOTOpPblE HWMEIOT YKa3aHHbIC
AMHUHOKHCIIOTHI B OTIPEAEJIEHHBIX IMOJIOKEHHSIX B UX IPUPOIHOM COCTOSIHUU (T. €. He SBIISTIOTCS

MyTaHTaMN).
Cnoco0bI moJiy4eHusi BHPYCHBIX BEKTOPOB

[0126] B mnactosmem wu300peTeHMM MOMOJHHUTENIBHO MPEAJIONKEHBbl CIOCOOBI IOy YeHUsI
BUPYCHBIX BEKTOPOB, ONUCAHHBIX TYT. TakuM 00pa3oM, B OTHOM BapHaHTE OCYLIECTBICHHS B
HACTOSIIEM H300pETEHHH TPENJIONKEeH Crocod mojydeHusi Bekropa AAV, KOTOpbIH MMeeT
TOBBILIEHHBII TPOMMU3M K TPEACTABISIOMIEH HHTEpeC LEeJIeBOH TKaHHW (HampuMmep, TKaHH
rjia3a), BKIOYAIOMMI, a) HISHTH()HUKAINIO aMUHOKHUCIIOTHBIX OCTATKOB, KOTOPBIE 00pa3yroT
TPEXMEPHYIO pACIOJOXKEHHYI0 Ha TOBEPXHOCTH NETII0 Ha KarmcugHoM Oenke AAV; b)
cozmaHre OuOJNMOTEKH KarCUAHBIX OenkoB AAYV, comepikameil aMHHOKHCIIOTHBIE 3aMEHbI
AMUHOKHCJIOTHBIX OCTAaTKOB, MACHTH()HUIMPOBAHHBIX B M. (a); ¢) mojy4deHue 4dactui AAV,
CoZlepIKaIlIMX KarcuaHble Oenku n3 Oubmuorekn karmcuaHbix OenkoB AAV u3 m. (b); d)
NpUBEACHNE B KOHTAKT YacTH AAV u3 1. (C) ¢ KJIETKAMH B YCJIOBUSIX, PH KOTOPBIX MOTYT
NPOUCXOANTh MH(PUIMPOBAHWE W pPEIUIMKALMS, €) BbIOOp dYacThl AAV, KOTOpble MOTYT
3aBEPIIUTh MO MEHbIICH Mepe OAMH MH(MEKLHOHHBIA LUK U PEIUTHLHAPOBATHCS 10 THTPOB,
AHAJIOTHYHBIX KOHTPOJBHBIM HacTHmaM AAV: 1) mpuBeneHne B KOHTAakT 4acTull AAV,
BBIOPAHHBIX B II. (€), C KJIETKAMHU NMPEACTABISIIOINEH HHTEPEC LEIeBOI TKAHU B YCIOBHUSX, MPH
KOTOPBIX MOXKET MPOUCXOANTh MHPUIMPOBAHUE M PEIUIMKALMS, U &) BBIOOp "acTul AAV,
KOTOPBIE TPAHCAYLHPYIOT MPEACTABISIOYI0 HHTEPEC LENeBYI0 TKaHb. HeorpaHudnsaronie
NpUMepPbl  CIIOCO0OB  MIEHTH(PUKALMKN aMHUHOKHUCIOTHBIX OCTaTKOB PACIIOJNOXKEHHBIX Ha
NOBEPXHOCTH  METJIM  BKIKOYAIOT  KAPTHPOBAHHE  TENTUAHBIX  SMUTONOB  W/HIIH

KPUO3JIEKTPOHHY 0 MUKPOCKOITHIO.
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[0127] Anamu3 u uneHTU(UKANUS OCTATKOB PACIOJIOKEHHOW Ha TIOBEPXHOCTH TETJIU B
TPEXMEPHON PpACMOJOKEHHOM HAa MOBEPXHOCTH IETJIE€ MO3BOJSET MX MOCIEAYIOLIYIO
MO UKALHIO TTOCPEACTBOM CITyYaHHOTO, PALIMOHATIBHOTO W/MJIH BBIPOXKIIEHHOTO MyTareHe3a
Ut co3nanust kancuaoB AAV ¢ jkenaTelbHbIMHU MaTTEPHAMU TPAHCAY KUK, KOTOPbIE MOTYT

OBITh HAEHTU(PUIMPOBAHBI TOCPEICTBOM AAJIBHENUIIIEr0 0TOOpa W/ UM CKPUHUHTA.

[0128] Takum oOpa3om, B MAOIMOJHUTEIBHOM BapHaHTE OCYIIECTBIEHUS B HACTOSIIEM
M300peTEeHNH MPEJIOKEeH Crocod monyyeHust BeKTopa AAV, KOTOpBIH MUMEEeT yIIy4dLIeHHbIH
npopusib TPaHCAYKLMH IO OTHOLIEHWIO K TPEACTABJSAIOLIEH HHTEpeC LeJeBOH TKaHH,
BKJIIOYAOLINI: a) HWACHTU(PHUKALMIO AMHUHOKUCIOTHBIX OCTaTKOB, KOTOpble OOpasyroT
TPEXMEPHYIO pACIONIOKEHHYI0 Ha IOBEPXHOCTH METNII0 B KancugHoMm Oenke AAV; b)
reHepaluy  KancuiaHbix  OenkoB  AAV, copepKalMx  aMHHOKUCJIOTHBIE — 3aMEHBI
AMUHOKHCJIOTHBIX OCTATKOB PACIHOJIOKEHHOIH HA OBEPXHOCTH METIIN, HASHTU()HLIIMPOBAHHBIX
B I. (2) HOCPEACTBOM CJIYYaHHOTO, PALMOHAIBHOTO /MM BBIPOXKIEHHOTO MyTareHesa C)
nosnyyeHue 4actiun AAV, comepikaliux KarcuaHble OENKH M3 KarncuaHbIX OenkoB AAV 1o
. (b); d) mpuBenenue B kOHTaKT yacTull AAV u3 1. (C) C KJIETKAMH B Y CJIOBUSIX, PH KOTOPBIX
MOKET MIPOMCXOANTh HHPULIMPOBAHUE U PEIUTHKALINS; €) BBIOOp yacTul] AAV, KOTOpbIE MOTYT
3aBEPLINTh MO MEHbLIEH Mepe OAWH MH(EKIMOHHBIA LUKJI U PEIUIMLUPOBATHCS IO TUTPOB,
AHAJIOTHYHBIX KOHTPOJbHBIM YacTuiiam AAYV; f) mpuBeneHue B KOHTAkT vacTtul AAV,
BBIOPAHHBIX B II. (€) C KJIETKAMHU MPEICTABIISIONICH HHTEPEC LENEeBON TKAHH B Y CIOBUSX, MPH
KOTOPBIX MOXKET MPOUCXOAUTh MHPULMPOBAHME M PEIUTMKALMS, U &) BBIOOp dacTuil AAV,

KOTOpbIE TPAHCAYLIUPYIOT MPEACTABISIIOIIY 0 HHTEPEC LIEJIEBYIO TKAHb.

[0129] HeorpannuuBaromme npUMepbl CHOCOOOB HACHTU(DUKAIMH aMHHOKHUCIOTHBIX
OCTAaTKOB PACHOJIOKEHHOW Ha IMOBEPXHOCTHU METJIM BKIOYAIOT KAPTUPOBAHUE MNENTUIAHBIX
STUTONOB W/WJIM KPHOAJIEKTPOHHYO MHUKPOCKOMUID. CriocoObl CO3MaHusT KallCHIHBIX OEJNKOB
AAV, conepxalux aMHUHOKHMCIIOTHbIE 3aMEHbl AMHUHOKHCIOTHBIX OCTaTKOB MOBEPXHOCTHOM
NEeTIN TIOCPEACTBOM CJIyYalHOTrO, pPAaLMOHAJBHOTO W/WIM BBIPOKACHHOTO MyTareHes3a

HU3BCCTHBI B I[aHHOfI 00J1aCTH TEXHUKHU.

[0130] DTOT KOMIUIEKCHBIH TOAXOA MPEACTaBisieT coOoi TUAaTHOPMEHHYI) TEXHOJOTHIO,
KOTOpasi MOJKET MPUMEHSIThCS UIs1 Monudukanmn irodoro karncuna AAV. IlpuMmenenne 3Toit
IaTPOPMEHHON TEXHOJIOTHMH TO3BOJSIET TOJydaTh BapHaHTel AAV, TONy4YeHHbIE W3
UCXOOHOW Marpunbl kancuga AAV, KOTOpple HUMET Kemaemyr 3(pQeKTHBHOCTH

TPAHCOYKLHU. B kauectBe OAHOro u3 AOCTOMHCTB U MNPECUMYLICCTB IMPUMCHCHUC 3TOH
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TEXHOJIOTUU PACHIUPUT KOrOpPTy MALUCHTOB, MOAXOAAIINUX MJIA TeHHOH TEpannu BEKTOpaMU

AAV.

[0131] B ogHOM BapuaHTe OCYLIECTBJICHUS] B HACTOSIIEM H300PETEHUH MPENJIOKeH Crocod
NOJY4YEeHUS BUPYCHOTO BEKTOpa, MNpHYeM Crocod BKIOYaeT obecredeHue KIeTKH: (a)
MaTPULEH-HYKJIEMHOBOM  KHUCJIOTOM,  COAEpKallel 1O  MEHbIIEHW  Mepe  OOHY
nocienosarenbHocTh TR (Hampumep, mocnenoBatenbHOocTh TR AAV), u  (b)
NOCJIEIOBATENbHOCTAMU ~ AAV,  [OCTaTOUHBIMH JUII  PEIUIMKALMKM W 3aKIIOYEHHS
MaTpHLbI-HYyKJIEMHOBON KUCJIOTBI B Karcuabl AAV (Hampumep, MOCIEAOBATENbHOCTMU Tep
AAV u nocnenosarenbHOCTAMU cap AAV, konupyromuMu kancuasl AAV no n3o0peTeHmro).
HeoOs3aTenbHO MaTpHLa-HYKJIEMHOBAasT KHUCJIOTAa JOMOJHUTENBHO COAEPKUT IO MEHbLIEeH
Mepe OJHY IOCIEeN0BaTEIbHOCTh T€TePOJIOTHYHON HYKJIEUHOBON KUCJIOTHI. B KOHKpETHBIX
BAPUAHTAX  OCYLIECTBJEHMs,  MATpPHULA-HYKJIEHHOBas  KUCJIOTa  COAEPXKHUT  JBE
nocnenosarenbHocTd ITR AAV, pacnonokeHHble B HampaBiieHUH 5' U 3' OTHOCHUTENBHO
NIOCJIEZIOBATEILHOCTH T€TEPOJIOTHUHON HYKJIEHMHOBOM KHUCJIOTHI (TIIPH HAJMYUM), XOTS OHU He

00s13aTeNbHO AOJIKHBI OBITh HETIOCPECTBEHHO CMEKHBIMU C HEH.

[0132] Marpuily-HyKJIE€HHOBYIO KHCJIOTYy W IOCIeAOBaTeNbHOCTH rep U cap AAV
NPENOCTABJIAIOT B TAaKUX YCJOBHSIX, YTO TAaKOH BUPYCHBIM BEKTOpP, COAEpKALIUN
MAaTpULy-HyKJIEUHOBYIO KHCIOTY, YIIAaKOBAaHHYIO BHYTpHU Karcuaa AAV, mpoayuupyercs B
kietke. Crmocob MOKeT JOTMONHUTEIBHO BKIIIOUATh B ce0si cTaauio cOopa BUPYCHOTO BEKTOpPA

U3 KJIETKU. BUPYCHBIN BEKTOP MOKHO COOMPATh U3 CPEbl W/ U TIOCPEACTBOM JIM3UCA KIIETOK.

[0133] KneTka MOKeT MpencTaBisiTh COOOM KIIETKY, IEPMUCCUBHYIO JJIsl PETUTMKALIMK BUPYCa
AAV. MOXHO UCTIONB30BaTh JIOOYIO KIIETKY, M3BECTHYIO B TAaHHOH 001acTH. B KOHKpETHBIX
BApUAHTAX OCYLIECTBJICHHUs KJIETKa NPEACTaBIsieT COOOW KIIETKYy MIleKomuTaromero. B
Ka4uecTBe APyroro BapUaHTa KJIETKA MOKET NIPEACTABIIATh co0oii
TPaHC-KOMILJIEMEHTHPYIOIIYIO JIMHUIO KJIETOK, 00eCrednBaromyo (YHKIHUHY, yAaJeHHbIE U3
neekTHOro mo perUIMKalud BUPYCA-TIOMOINHUKA, HANpUMep, KJIETKH 293 wnm apyrue

TpaHc-KoMIemeHnTupyromue Ela knerku.

[0134] TTocnenoBaTenbHOCTH AJIs1 perukauud AAV U MOCIen0BaTeIbHOCTU Kancuaos AAV
MOKHO TIOJIy4aTh JIFOOBIM CIIOCOOOM, M3BECTHBIM B NaHHOH obmactu. B coorBercTBHM C
TEKYIIUMH TPOTOKOJIAMH OOBIYHO SKCIPECCUPYIOT reHbl rep/cap AAV Ha OgHOMN Iuta3MHuze.

IMocnenoBatenbHOCTH TSl PETUTMKAIIMA U YIakOoBKU AAV He 00si3aTeNbHO MPENOCTaBIISITh
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BMECTe, XOTs 3T0 MoxeT ObITh ynoOHbM. [TociaenoBarensHocTH rep w/win capAAV MOXKHO
NPEIOCTABIIATh MTOCPENCTBOM JIOOOTO BHPYCHOTO WIIM HEBHUPYCHOTrO BekTopa. Hampumep,
NOCJIEZIOBATENIbHOCTA  Tep/cap  MOXHO  NPEAOCTABISATh  MOCPEACTBOM  THOPUIHOTO
aJIeHOBHPYCHOI'O BEKTOpAa MJIM BEKTOpPAa Ha OCHOBE BHpyca repreca (HarpuMep, BCTABISATH B
obmactn Ela nmm E3 moxgseprHyToro nenenuu ageHOBHPYCHOro BekTopa). Bextopsr EBV
MO>KHO TaK>K€ UCIOJIb30BaTh JJIsl SKCIpeccuu reHoB cap U rep AAV. OnHuM u3 npeumMy1iecTs
3TOro crocoda sBIsIeTCsl TO, 4TO BeKTOpbl EBV SBIAIOTCS SMHUCOMANbHBIME, BCE €lIe
NOAAEpKUBasi BbICOKOE KOJWYECTBO KOMUN HAa MPOTSDKEHUU IOCIENOBATENbHBIX EJICHUN
KJIETKHU (T. €. SIBJIAIOTCS CTAOMJIBHO MHTETPUPOBAHHBIMU B KIIETKY B (JOPME BHEXPOMOCOMHBIX
3JIEMEHTOB, 0003HAUEHHBIX KaK «saepHble snrcoMel Ha ocHoBe EBV», cm. Margolski, (1992)

Curr. Top. Microbiol. Immun. 158:67).

[0135] B kadecTBe MOMOJHUTENBHON ajJbTEPHATUBBI, MOCIEAOBATENILHOCTH rep/cap MOTYT

ObITh CTAOMJIBHO BCTPOEHBI B KJIETKY .

[0136] Kax npaBuio, nmocnenoBareabHOCTH rep/cap AAV He OyayT ¢nankuposanbl TR mist

NPEOTBPALICHHUS CIIACEHHSI W/WITN YIIAKOBKH THX IOCIIE0BATEIbHOCTEH.

[0137] Matpuily-HYKJIE€HHOBY IO KUCIOTY MOXHO MPEAOCTABIISITh B KJIETKY € UCIIONIb30BAHUEM
moboro cnocoba, U3BECTHOTO B AaHHOM obacTi. Hanpumep, MaTpuily MOXKHO MPEAOCTABIISATh
MOCPEJCTBOM HEBHPYCHOrO (HampuMep, IUIa3MHIHOTO) MM BHPYCHOrO BekTopa. B
KOHKPETHBIX BapHaHTaX OCYIIECTBJIEHUS, MaTPUIYy-HYKJIEHHOBYIO KHCJIOTY MPENOCTaBISIOT
MOCPEICTBOM BEKTOpPA HA OCHOBE BHUpYCa reprieca WK aleHOBUPYCHOTO BEKTOpa (Hampumep,
BCTaBJIeHHYI0 B oOmactu Ela wim E3 moxseprHyToro menenuu aneHoBupyca). B kadectse
apyroii mumoctpauuy, B Palombo et al., (1998) J. Virology 72:5025, onncan 6aKkyI0BUpPY CHBIH
BEKTOp, HECYIUMH pemopTepHblil reH, ¢aankupoBanHbli TR AAV. Bextopsl EBV Takke
MO>KHO HCIIOJIb30BaTh AJIsl JOCTABKU MATPULIbL, KaK OMKMCAHO BbIIIE [0 OTHOLIEHHUIO K T'€HaM

rep/cap.

[0138] B apyroM pemnpe3eHTaTUBHOM BapUAHTE OCYILUECTBJICHUS MATPHLY-HYKJIEHHOBYIO
KHCJIOTY TIPENOCTAaBJSIIOT MOCPENCTBOM perunkanuu Bupyca rAAV. B nmpyrux Bapmantax
OCyLIECTBIIEHUs, MPOoBUPYC AAV, comepkaluii MaTpULly-HYKJIEHHOBYIO KHUCJIOTY, SIBJISIETCS

CTaOUJIBHO HUHTETIPUPOBAHHBIM B XPOMOCOMY KJICTKH.

[0139] [ns yBenudeHHs THTPOB BHPYCa B KIETKY MOXKHO NPEAOCTABHTH (PYHKLUUHU

BUPYCa-NIOMOINHUKA (HAMpUMep, aJeHOBUpPyCa WJIM BHUpPyCa Tepreca), CTHMYJIHPYOIIHe
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nponykTuBHyt0 HHpekuno AAV. IlocnenoBaTebHOCTH BUPYCA-TIOMOLITHUKA, HEOOXOIMMBbIE
s pertmukal AAV, u3BecTHbI B NaHHOW oOnactr. OOBIMHO 3T TOCIIENOBATENIbHOCTH
NPEOCTABISAIOT MOCPEACTBOM aJ€HOBHMPYCA-IIOMOIIHNKA WJIM BEKTOpPa Ha OCHOBE BHpYyca
repneca. AJbTepHATUBHO, IMOCJIEA0BATEIbHOCTU aICHOBUPYCA WM BHUpyCa reprieca MOXKHO
MPEOCTABIATh NMOCPEACTBOM APYTrOro HEBUPYCHOIO WM BHPYCHOIO BEKTOpa, HalpHUMep, B
dopme  HeMHPEKIMOHHOH  aJEHOBUPYCHONM  MMHHUIUIA3MUIBI, HECyLIlel Bce W3
TeHOB-TIOMOIIIHUKOB, HEOOXOIMMBIX IUJIsi CTUMYyJIUpOBaHus d(dexTuBHOM nponykuuu AAYV,
kak onucano B Ferrari et al., (1997) Nature Med. 3: 1295, u marenrax CIIIA Ne 6,040,183 u
6,093,570.

[0140] Kpome Toro, (gyHKIMH BHpYCa-MOMOIIHHKA MOXXHO HNPEAOCTABIATh MOCPEICTBOM
YIIAKOBBIBAIOIIEH KJIETKU C IOCJIEI0BATEIbHOCTSIMU-IIOMOLIHUKAMY, UHTETPUPOBAHHBIMU B
XPOMOCOMY WJIM NOAJEPKUBAEMBIMH B (pOpMe CTaOUIBHOIO BHEXPOMOCOMHOTO 3JieMeHTa. [1o
CYILECTBY, TOCJEOBATEIbHOCTH BUPYCA-TIOMOIIHUKA HE MOTYT OBITh YIIAKOBAHbI B BUPHUOHBI

AAV, Hanpumep, He sBIsOTCS QuaHkupoBaHHbIME TR.

[0141] Creumamuctbl B JAaHHOW OOJACTH TEXHHKH MOWMYT, YTO MOXET OBbITb TOJIE3HO

obecreunTthb perumkanuo AAV

[0142] u mnocnenoBaTEeNbHOCTH Karncuaa W TMOCJIEAOBATENbHOCTH BHUPYCA-NMOMOIIHUKA
(HampuMmep, aleHOBUPYCHBIE MOCJIEAOBATEIPHOCTH) HA OJJHOM KOHCTPY KIIUU-TIOMOIIIHUKE, JTa
KOHCTPYKUHUS-TIOMOIIHUK ~MOKET TPEICTABJIATh COOON HEBUPYCHYK) WU BHUPYCHYIO
KOHCTPYKLHMIO. B kauecTBe HEOrpaHUUMBAIOIIEH WIUTIOCTPALMU 3Ta KOHCTPYKLMS-TOMOILITHUK
MOJKET TPEICTAaBJISATh CO0OW TUOPUAHBIA AXSHOBUPYC WM THOPHIHBIA BHPYC Treprieca,

coJiep Kaluii reHsl rep/cap AAV.

[0143] B onHOM KOHKPETHOM BapHaHTE OCYILIECTBIICHUS MMOCIENOBATEILHOCTHU rep/capAAYV u
MOCJIEIOBATENBHOCTH  aJI€eHOBUPYCA-MIOMOLIHUKA IPEJOCTABJISIOT IOCPEACTBOM  OAHOIO
aJICHOBUPYCHOTO BEKTOPA-MOMOIIHUKA. JTOT BEKTOP MOKET JAOTOJIHHUTEIBHO COAEPIKATh
MaTpULy-Hy KJIeHHOBY 10 Kucioty. [TocnenosarensHoctu rep/cap AAV w/unmu matpuily rAAV

MO>KHO BCTaBJISITh B Y IAJIEHHYIO 00nacTh (Hanmpumep, obnactu Ela wiu E3) anenosupyca.

[0144] B nomonHUTETPHOM BapUaHTE OCYLIECTBIICHUS MOCIENOBATENILHOCTU rep/CapAAV u
MOCJIEIOBATEIPHOCTH  4[IEHOBUPYCA-MOMOIIHUKA NPEIOCTABJISAIOT MOCPEACTBOM  OJHOIO
AACHOBUPYCHOT'O BEKTOPA-MOMOIIIHUKA. B cootBeTCcTBUM C 3THUM BApPHUAHTOM OCYIICCTBJICHUA

matpuna rAAV MoxkeT ObITh TPeIOCTaBIeHa B (POpME TIA3MHUTHON MAaTPHIIBL.
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[0145] B npyrom WUTIOCTPATUBHOM BapHaHTE OCYIIECTBIICHUS TOCIEIOBATEILHOCTH rep/cap
AAV u mnocnenoBaTeNbHOCTH aJ€HOBUPYCA-TIOMOILIHUKA MPEJOCTABISAIOT IOCPEACTBOM
OJITHOTO aJICHOBUPYCHOTO BEKTOpa-MOMOIIHUKA, U MaTpully TAAV HHTErpupyloT B KJIETKY B
BUJe MpoBUpyca. ANbTepHAaTUBHO, MaTtpully rAAV mNpenocTaBisiOT MOCPEACTBOM BEKTOpA
EBV, xoTOpblli NOAAEP>KUBAIOT BHYTPU KIETKM B BHAE BHEXPOMOCOMHOIO 3JIEMEHTA

(HarmpuMep, B BUAE sSiA€pHON 31McOoMbI Ha ocHoBe EBV).

[0146] B JOIOJHUTEIIBHOM WUTIOCTPATUBHOM BapHUaHTe OCYLLIECTBJICHUS
NOCJIEIOBATENbHOCTH rep/cap AAV U MOCIeOBaTEIbHOCTU  aJ€HOBUPYCA-TIOMOIIHHIKA
NPEAOCTABIIAIOT MOCPEACTBOM OAHOIO afeHOBUPYCa-nmoMolHuka. Matpuna rAAV mosxker
ObITb MpeAOCTaBlI€HA B BUAE OTAEIBHOTO PEIUTMLUPYIOLErocs BUPYCHOTO BEKTOPA.
Hanpumep, matpuiy rAAV MOXHO IPeNOCTaBIATh NOCPEACTBOM HacTULlbl TAAV niu BTOpoi

PEKOMOMHAHTHOH aIeHOBUPYCHOM YaCTHLIBL.

[0147] B cooTBeTCTBHM C BBIIEONMUCAHHBIME CIOCOOAMH, TMOPUIHBIA aJeHOBHPY CHBIM
BEKTOp, Kak TMpaBWJIO, coOmepkur 5'- u  3'-IMc-mocienoBaTeNbHOCTH — aleHOBUpYCA,
JOCTaTOYHbIE JUIs pEIUIMKALlMM U YIAaKOBKH aJeHoBHpyca (T.e€., KOHILEBbIE IOBTOPbI
aneHosupyca u mnocienosareibHocTb PAC). IlocnenoBarenbHocTH rep/cap AAV u, eciu
NPUCYTCTBYET, MaTtpuuy rAAV BCTaBISIIOT B OCTOB aJeHOBUpPyca U (IAHKHPYIOT S5'- |
3'-1UC-TIOCIEeIOBATENBHOCTSIMU TaK, YTO 3TU IOCJIENOBATEIbHOCTU MOXKHO YIAKOBLIBaTh B
Karcubl aZIeHOBUPY COB. Kaxk OTHCAHO BBILIE, MOCJIEI0BATEIbHOCTH
aJICHOBHPYCA-TIOMOIITHUKA U TOCJIEAOBATENIbHOCTH rep/cap AAV mo cymectBy He

¢nankupoBanbl TR, Tak 4TO 3TH MOCIENOBATENILHOCTH HE YIIAKOBBIBAIOTCS] B BUPHOHBI AAV.

[0148] B Zhang et al., ((2001) Gene Ther. 18:704-12) ommcaH XUMEpHBIH MOMOIIHUK,

conepKallnil U aIeHOBUPYC U reHbl rep u cap AAV.

[0149] Bupyc repmeca MOXKHO TaKK€ HCHOJIb30BaTh B KA4e€CTBE BHUPYCA-NMOMOIIHUKA B
cnocobax ynakoBku AAV. I'mOpuzmHble BUPYCHI reprieca, Koaupyoomue Oenok (Oenku) rep
AAV MOIryT TperMyIIeCTBEHHBIM 00pa3oM CIocoOCTBOBaTh OoJjiee  MOATAFOIIUMCS
MacIITAOUPOBAHHMIO CXEMaMHU MpoAyKUuU Bekropa AAV. OmmcaH ruOpumHBI BEKTOp Ha
ocHoBe Bupyca npocroro reprieca tuna I (HSV-1), skcnipeccupyromuii renst rep u cap AAV-2

(Conway et al., (1999) Gene Therapy 6:986 u WO 00/17377.

[0150] B kayecTBe NOTONHHUTENHHOW AJbTEPHATHBBI, BUPYCHBIE BEKTOPHI MO H300PETEHUIO

MOXHO NOJIy4aThb B KJIETKAX HACCKOMBIX C HCIIOJIb3OBAHUEM 6aKy.]'IOBI/IPYCHbIX BECKTOPOB IJIA
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IOCTaBKU IeHOB rep/cap u matpuubl rAAV, kak onmcano, Hanpumep, B Urabe et al., (2002)

Human Gene Therapy 13: 1935-43.

[0151] 3amacet BektOopa AAV fand  XpaHeHHs, HE COJAep)Kalue 3arps3HeHHi
BUPYCOM-TIOMOLITHUKOM, MOYKHO TIOJTy4aTh JIFOOBIM CIIOCOOOM, M3BECTHBIM B IaHHOM 00JacTH.
Hanpumep, AAV 1 BUpyC-IOMOIIHUK MOXHO JIETKO Pa3fessaTh HA OCHOBaHUM pasMmepa. AAV
MOXXHO TaKXe OTHEeNATh OT BHPYCA-TIOMOIIHMKA HAa OCHOBaHMU a(p(UHHOCTH IS
renapuHoBoro cybcrpara (Zolotukhin et al. (1999) Gene Therapy 6:973). MoskHo
UCTIONIb30BaTh MO/IBEPTHYThIE NeNelUH Ne(QeKTHbIE 110 PEIUINKALUN BHPY ChI-TIOMOIIHUKH, TaK
9TOObI 000N 3arpsA3HAIOLINI BUPYC-TIOMOILIHUK HE OBbLJT KOMIETEHTHBIM IO peruiukaniy. B
Ka4eCTBE JONOJHUTENBbHONW aJbTEPHATUBBI MOKHO HCIOJB30BATh aJ€HOBHPYC-MOMOIIHUK,
JIMIIEHHBII 9KCTIPECCUH NO3HUX T'€HOB, MMOCKOJIBKY IJISl TOTO, YTOOBI ONOCPEI0BATh YIIAKOBKY
BuUpyca AAV, HeoOXommma TONBKO SKCHPECCHs] PAaHHUX T'eHOB aJeHoBHpyca. B maHHOM
o0JlacTH M3BECTHBI MyTAHTHBIE ACHOBHPYCHI, NE(PEKTHbIE MO HKCIPECCUH IMO3AHUX T'€HOB

(Hanpumep, My TaHTHBIe aneHoBUpYCHI ts100K u ts149).
PexoMOHHAHTHBIE BUPYCHBIE BEKTOPBI

[0152] BupycHble BEKTOpPBI IO HACTOSLIEMY M300PETEHHUIO MOJKHO MPUMEHSITh JJIsl JOCTaBKU
HY KJIEMHOBBIX KUCJIOTHI B KJIETKH in Vitro, eX vivo | in vivo. B 4acTHOCTH, BUPYCHBII BEKTOP
MOYKHO TIPEUMY IIIECTBEHHBIM 00pPa30M MPUMEHSITh JJIsi JOCTABKH WJIH IEPEHOCA HY KJICHHOBBIX
KUCJIOT B KJIETKH JKUBOTHOTO, B TOM YHCJIE MJIEKONUTAIOLIEr0. Takum o0pa3oM, B HEKOTOPBIX
BapUAHTAX OCYIIECTBJICHUS HYKJIEHMHOBAs KHCIOTa («KAapro - HyKJIEHHOBAs! KHCIOTA») MOKET

OBITh 3aKJTFOYEHA B KATICUIHBIN O€JIOK MO M300PETEHHUIO.

[0153] B HekoTOpBIX BapUaHTaX OCYLIECTBJICHHS B M300pETeHHH MPENIOKeH BeKTop AAV,
COJZIEep KA PEKOMOWHAHTHBIN KarlCHIHBIA OeJIOK, UMEIIIHi o MeHbIine mepe 90%, mo
MeHbl1el Mepe 95%, o meHbluel Mepe 96%, no meHbiuell Mepe 97%, no Menblueii Mepe 98%,
no MeHbweil mepe 99% wmimm 100% HUAEHTUYHOCTH MOCIIENOBATENbHOCTH C JIFOOOH OIHOHN M3
SEQ ID NO: 11-12, 23-49 unu 195-254. B HekoTOpbIX BapHaHTaxX OCYILECTBJIEHHs BEKTOP
AAYV conepxut peKOMOWHAHTHBIN KaICHAHBIN OeJIOK, IMEIOLIHI 10 MeHbIel Mepe 90%, mo
MeHbl1el Mepe 95%, o meHbluel Mepe 96%, no menbiuell Mepe 97%, no Menblueii Mepe 98%,
no MeHbweil mepe 99% wmnmu 100% HUACHTUYHOCTH MOCIIENOBATENBHOCTH C JIFOOOH OHOHN M3
SEQ ID NO: 32, 35, 37 unu 40. B HEeKOTOpBIX BapuaHTax OCYLIECTBJIEHUs BUPYCHBINH BEKTOP

AAYV conep:xut peKOMOWHAHTHBIN KaICHAHBIN OeJIOK, IMEIOLIHI 10 MeHbIuel mepe 90%, mo



WO 2019/195423 52 PCT/US2019/025584

MeHbl1el Mepe 95%, o meHbluel Mepe 96%, no menbiueil Mepe 97%, no Menblueil Mepe 98%,
no MeHbleil mepe 99% wmnmu 100% HUAEHTUYHOCTH MOCIIENOBATENBHOCTH C JIFOOOH OHOHN M3
SEQ ID NO: 11-12, 23-49 unu 195-254, u 1ONONMHUTENBHO CONEPIKUT KAPTO - HYKICUHOBYIO
KUCJIOTY, 3aKJIIOUEHHYI0 B KalCUAHBIN OeloK. B HEKOTOphIX BapHaHTax OCYINECTBJICHUS
BUPYCHBII BeKTOp AAV COmepXUT PEeKOMOMHAHTHBIA KAICHUAHBIM O€JOK, MMEFOINUN 10
MeHb1el mepe 90%, o mensiuel Mepe 95%, no mensiueil Mepe 96%, no Menblueii Mmepe 97%,
no Mmesnbined wmepe 98%, mno wmenbiieldr wmepe 99% umu  100% upgeHTHYHOCTH
MOCNIeIOBATEILHOCTH ¢ 000 onnol w3 SEQ ID NO: 32, 35, 37 unu 40, u AOTIOJHUTENBHO
COZIEPIKUT Kapro - Hy KJIEMHOBYIO KUCJIOTY, 3aKIIOUEHHYI0 B KarCUIHbINA Oenok. B HekoTopbIX
BapUAHTaX OCYINECTBJIEHUs BeKTOpbl AAV cnermduyeck HalleleHbl Ha TKaHb I1asa (Takyro
kak RPE wmm cerdatky) u uHOUUUPYIOT MX. B HEKOTOpBIX BapuaHTax OCYIIECTBIIEHHS
BEKTOPbl AAV N€EMOHCTPUPYIOT MOBBIMIEHHYIO TPAaHCAYKIMIO B ria3 (Hanpumep, RPE unn

CEeTYaTKY) 0 CPABHEHMIO C UCXOHBIM KarcuaoM AAV.,

[0154] ITocnenoBaTenbHOCTb KAapro-HYKJIEMHOBON KHUCJIOTHI, JOCTABJISEMOW B BHUPYCHBIE
BEKTOPBI o HACTOSILLEMY M300peTeHHIo, MOKET ObITH MOOOH (-pIMH)
MIOCJIEIOBATENILHOCTBIO (-SIMH) TETEPOJIOTUYHOW HYKJIEUHOBON KHCJIOTBI, MPEACTABIISIOLIEH
uHTepec. HykiienHOBBIE KHCIOTBHI, MPEACTABJSAIOIUE HHTEPEC, BKJIIOYAIOT HYKJIEUHOBBIE
KHCJIOTBI, KOAUPYHOIIUEC TMOJUICITHAbI, BKJIIHOYAA TCPANCBTUYCCKUEC (Haan/IMep, JJIA
MEIUILIHCKOTO WJIM BETEPUHAPHOTO NPUMEHEHHs) WM HMMMYHOTEHHbIE (Hampumep, st

BakIMH) nojunentusasl uin PHK.

[0155] TepameBTudeckue MONUIENTHABI  BKIOYAKOT, Oe3  OrpaHU4YeHud, Oeyok
TpancMeMmOpanHblii peryisitop mykosuctmaoza (CFTR), muctpodun (Bkirowass MUHH- U
MUKPOIUCTPOUHBL, cM., Hampumep, Vincent et al, (1993) Nature Genetics 5: 130;
nyOnukanuro  mareHta  CITA  Ne2003/017131;  mexayHapomHast Iy OJTUKAIIHst
WO0/2008/088895, Wang et al., Proc. Natl. Acad. Sci. USA 97: 1 3714-13719 (2000); u
Gregorevic et al,, Mol. Ther. 16:657-64 (2008)), mponenTux MHOCTaTHUHA, (OJUTUCTATHH,
pacTBopumMbiii perentop aktuBuHa 11 Tuma, IGF-1, anonmumonporenHbl, Takue Kak apoA
(apoAl, apoA2, apoA4, apoA-V), apoB (apoB100, ApoB48), apoC (apoCl, apoClIl, apoCIII,
apoCIV), apoD, apoE, apoH, apoL, apo(a), mpOTHBOBOCHAIUTENbHbIEC MMOJIUITEITUIBI, TAKHE
Kak TOMHUHAHTHBIM MyTaHT | kanma B, amuiionn Oeta, Tay, capkocnan, yrpodus (Tinsley et al,
(1996) Nature 384:349), muan-yTpo¢uH, HaKkTopbl CBEPTHIBAHUS KPOBU (HarIpuMep, GakTop

VIII, ¢akrop IX, dakrop X u T. A.), 3pUTPONOITHH, AaHTMOCTATHH, SHIAOCTATHH, KaTajasy,

TUPO3UHTUAPOKCUTIAZY, CYIEPOKCUIIUCMYTA3Y, JIETITUH, peuentop LDL

2
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JUMONPOTEHHIINIA3Y, TPOTPaHyJIUH, OPHHUTHHTpaHCKapOamwiasy, [-riaobuH, o-rJo0uH,
CIIEKTPHH, anb(a-1-aHTUTPUTICHH, a/ICHO3MH/Ie3aMHUHA3Y,
runokcantTuHryannHdochopudosunrpanchepasy, B-rmroxonepedposnaasy, OaTTeHuH,
cUHroMueNnHa3y, JH30COMAJbHYI0 Te€KCO3aMHHUAA3y A, NErnAporeHasy KETOKHCIOT C
pasBeTBieHHON 1enblo, Oenmok RP65, nwurokmubl (Hanpumep, anbga-uHTEP(PEPOH,
Oera-uHTepdepoH, raMMa-uHTEPHEPOH, UHTEPIECHKUH-2, UHTEPIEHKIH-4, abda CUHYKJICHH,
MapKHUH, rpaHy JOLUTAPHO-MaKpOodaraibHbIN KOJIOHUECTHMY JINPY FO LU daxrop,
TMMQOTOKCHH H T. I1.), IENTUAHBIE (PAKTOPBI pocTa, HelpoTpoduueckue GakTopbl U TOPMOHBI
(HampuMep, COMATOTPONMH, WHCYJMH, WHCYJHMHONOAOOHBIE ¢akToppl pocta 1 u 2,
TpoMOOIMTapHBIN  (akTOp pOCTa, SHUAEpPMalbHBI (akTop pocTta, (QakTop pocrta
¢ubpobnactoB, (dakTop pocra HEpPBOB, Heilporpoduueckmii  PakTop-3 u -4,
HelipoTpoduueckuii (akTop TOJOBHOIO MO3ra, KOCTHble MopdoreHeTnueckue Oenku
[Bkmrouass RANKL u VEGF], rnmuanbhbii daxkrop pocra, TpaHchopmupyromuii (HakTop
pocta-o. u -, W T.1.), XaHTHHTHH, JU30COMAJbHYIO KHUCIYIO aib(a-riIroKo3uaasy,
unyponar-2-cyibdarasy, N-cynbdoriaoko3zamuH cybdoruaponasy, aabda-rajaktosunaasy A,
peuenTopsl (HanmpuMep, paCTBOPUMBIH peLenTop dakTopa pocta Hekpo3a omyxoneii), SI00A1,
yOukButuHnporennnurasy E3, mnapBanbOyMHuH, aIeHWIATLUMKIA3y TUNa O, MOJIEKYJY,
Monyupyromy o0padorky kanbius (Hanpumep, SERCA2A, unrubutop 1 PPl u wux
¢parmentsl [Hanpumep, WO 2006/029319 u WO 2007/100465]), MosekyJ1y, BbI3bIBAIOILYEO
HOKJAyH KHHAa3bl COmpspkeHHOro ¢ G-0enmkom peuenTopa Tma 2, TaKyk KakK yCEYeHHBIH
KOHCTUTYTHUBHO akTHBHBIH bARKct, nmporuBoBocnamutenbHble (pakTopsl, Takue kak IRAP,
AHTUMHOCTATHHOBBIE O€NKH, acmapToaliia3dy, MOHOKJIOHAJIbHBIE aHTHTENa (BKIIFOYAs
OIHOLIETIOYEYHbIE MOHOKJIOHAJIbHBIE AaHTUTENA, PUMEPOM MAT siisiercss MAT [epuentun®),
HeliporenTuapl U UX (parMeHTsl (Hanpumep, rajxanuH, Hewporentun Y (cm. matent CIIIA
7,071,172)), uHTHOUTOPBI AHTUOTEHE3a, TAKUE KaK Ba30TUOWHBI U apyrue uHruouropsl VEGF

(marmpumep, BazorubuH 2 [cm., WO JP2006/073052]). Jlpyrue WIUTFOCTPATHBHBIE

)
MOCJIEAOBATENBHOCTH TETEPOJIOrMYHON HYKJIEHMHOBOM KHCIIOTBI KOAUPYIOT IMPOAYKTHI T'eHa
cyunmna (HarpuMep, TAMUAMHKIHA3Y,, HTUTO3MHAE3aMUHA3Y, TUPTEPUHHBINH TOKCHH U (PaKTOP
HEKpPO03a OMyXoJn), OEJIKH, KOTOPBIE yCHIIMBAIOT WJIM HHIHOUPYIOT TPAHCKPHUIILHIO (PAaKTOPOB
X03siMHa (Harpumep, youTsiil Hykjiea3oi Cas9, CBsI3aHHBIN ¢ yCUIUTEIEM TPAHCKPUIIIHH T
3JIEMEHTOM HWHIuOWTOpa, OENKH «IMHKOBBIE TMAibLbl», CBS3aHHBIE C YCHJIHTEIEM
TPAHCKPHUILUK WJIM 3JEMEHTOM HWHruoburtopa, 3¢¢exToprl, mNORoOHBIE aKTUBATOPY

tpanckpunuuu (TAL), cBs3aHHBIE C YCHJIUTENEM TPAHCKPUIILUU WJIH 3JEMEHTOM

uHruOuTOpa), O€NKW, TPHUAAKIINEe YCTOWYMBOCTH K  JIEKAPCTBEHHOMY  CpPEACTBY,



WO 2019/195423 54 PCT/US2019/025584

UCTIOJIB3Y EMOMY B Tepanuu 3JIOKaYeCTBEHHBIX HOBOOOpa30BaHUA, TeHHbIE
NPOAY KThI-Cymipeccopbl onyxousied (Hampumep, pS3, Rb, Wt-1), TRAIL, FAS-murann, RS1,
orncud, TKR-6era, C3, CFH wu mro0ofi apyroil mnoJHMmenTHn, KOTOPBI OKa3bIBAET
TepareBTHUECKOe AeUCTBUE HA CYOBEKTa, HYKNAKOIIErocs B ’TOM. B HEKOTOpBIX BapHaHTax
OCyIIECTBJICHUS] BEKTOp AAV MOXKHO HCHOJB30BaTh IJIsi JOCTaBKH Oejika KOMIUIEMEHTA,
takoro kak C21a, C4b, C3a, C3b, C5a, C5b, C6, C7, C8 wm C9. Bekropsl AAV Takxke MOKHO
UCTIOJIb30BaTh JIJIsl TOCTABKH MOHOKJIOHAJIbHBIX aHTUTEN U (PParMEHTOB AHTUTEJ, HATIPUMED,
aHTHTeNa WK (pparMeHTa aHTUTEJNa, HAMPABJICHHOTO MPOTHB MUOCTATHHA (CM., HAampuMep,
Fang et al., Nature Biotechnology 23:584-590 (2005)). [TocinenoBaTeIbHOCTH T'€T€POJIOTUIHON
HYKJICMHOBOW KHUCJIOTBL, KOAUPYIOLIEH NOJUMENTUAbI, BKIIOYAIOT T€, YTO KOJUPYIOT
periopTepHbIe MONUIENTHAbI (Hanpumep, GepmeHT). PernoprepHble NOIUNENTHIbI H3BECTHBI B
IaHHOM 00J1aCTH M BKIIFOYAIOT B cels1, Oe3 orpaHuueHuil, 3eaeHblil (yopecieHTHbIN OeNoK,
-ramakro3umasa, IIeJ0YHast docdaraza, nrorudepasa u reH

xjopam$peHuKoI-aeTuaTpaHchepasspl.

[0156] HeoOs3aTenpHO, reTepojorudyHasl HyKJIEHHOBAsE KHUCJIOTA KOAHPYET CEKPETHPYEMBbIil
Oenok (HampuMep, MOJMIENTUA, KOTOPBIH SBISETCS CEKPETUPYEMbIM IOJHUIENTHIOM B €ro
HATUBHOM COCTOSIHUM WJIM KOTOPBIA OBUI CKOHCTPYHPOBAH JUIsI CEKPETUPOBAHMUS, HAIPUMeED,
NOCPECTBOM (yHKIIMOHATIBHOM accoluaLuu c CEeKpPEeTOpPHOU CUTHAJIbHOM

NIOCJIEIOBATEILHOCTBIO, KaK U3BECTHO B JTAaHHOH 00JIacTH).

[0157] AnbrepHaTHBHO, B KOHKPETHBIX BapHAHTaX OCYINECTBJIEHUS 3TOr0 H300peTeHUs
reTePOJIOTUYHASL HYKJIEMHOBAsI KHCJIOTa MOXET KOAMPOBATh AHTHCMBICIOBYIO HYKJIEHHOBYIO
KUCIOTY, pubo3uMm (Hampumep, kak ommcaHo B mareHte CIIIA Ne 5877,022), PHK,
BBI3BIBAIOIIYIO OMOCPENyEeMbli CrutaiicocoMoi/ram-crutaiicuar (cm. Puttaraju et al, (1999)
Nature Biotech. 17:246; marenr CIIIA Ne 6,013,487; marent CIIIA Ne 6,083,702),
uareppepupyromue PHK (PHKwu), Bkmrouas mansle unTepdepupyromue PHK (MuPHK),
kopotkue mmmwiednsie PHK (xmPHK) nnn mukpoPHK, onmocpenyromue BbIKITIOUEHHE reHa
(cm. Sharp et al, (2000) Science 287:2431) u npyrue Herpanciaupyemblie PHK, Takme kak
«Hanpasjsiromue» PHK (Gorman et al,, (1998) Proc. Nat. Acad. Sci. USA 95 :4929; mateHT
CIIOA Ne 5,869,248 or Yuan et al.) u 1. n. MmmoctpatuBHble Herpanciaupyembie PHK
Bkao4aroT B cebs PHKum mporuB mnponaykra reHa MHOKECTBEHHOH YCTOMYMBOCTH K
nekapcTBeHHbIM cpeacteaM (MDR) (Hanpumep, auist edeHus u/uinn npoUIaKTHKH Oy X OJIeH
WM U1 BBENEHHWsS B CepAle Nl TPENOTBPAINCHHUS TIOBPEXACHHUS IOCPEACTBOM

xumuorepannu), PHKu mnporuB muocrarmHa (HampuMmep, NpH MBIIEYHOH nuctpoduu
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Hromenna), PHKu nporus VEGF (Hanpumep, 1ist nedeHust u/uim npopuIakTUKY OMyXOJiei),
PHKwu nporus docdonambana (Harpumep, s JISYSHHSI CEPIeIHO-COCY ANCTHIX 3a00JIEBaHUM,
cm., Hapumep, Andino et al., J. Gene Med. 10: 132-142 (2008) u Li et al., Acta Pharmacol Sin.
26:51-55 (2005)); uarudbupyromue pochonamban UM TOMHUHAHTHO-HETATHBHBIE MOJIEKY JIbI,
takue kKak ¢pochonamban S16E (Hampumep, st ISUSHUS CEPASUHO-COCY TUCTHIX 3a00JIeBAaHUH,
cMm., Hanpumep, Hoshijima et al. Nat. Med. 8:864-871 (2002)), PHKu x ameHOo3MHKHHAa3e
(marmpumep, nns neuveHus osmuierncuu) u PHKwu, HampaBneHHas mNpOTHB NAaTOTE€HHBIX
OpPraHU3MOB U BHPYCOB (Hanmpumep, Bupyca renaruta B w/unu C, Bupyca nmmyHozneduunrta

yenoseka, CMV, Bupyca npocToro repreca, BUpyca NanuuIOMbl YeJIOBeKa U T. I1.).

[0158] Kpome Toro, MoxeT ObITh TOCTaBJIE€HA MOCJIENOBATEILHOCTh HY KIIEMHOBOW KHCJIOTHI,
KOTOpasi HaIpaBlieT aJbTEPHATUBHBIM CIUIANCUHT. [l WTOCTpalMM: aHTHCMBICIOBAs
HIOCJIEIOBATENbHOCTD (MU IpyTasi HHTMOMPYIOIIAs OC/IEI0BATEIbHOCTD), KOMIUIEMEHTapHast
5'- w/ mn 3'-yuacTky crutaificuHra 5k30Ha 51 nuctpoduHa, MOKET ObITh JOCTABJICHA BMECTE C
npomoTtopoM Majsioit simepHoii (ms1) PHK Ul wnu U7, 9yToOBl MHAYMPOBATH MPOIMYCK 3TOTO
sk30Ha. Hanpumep, nocnenosarensnocts JAHK, conepskamas npomorop Ul mnu U7 maPHK,
pACTIONIOKEHHBI B  HAMpPaBJIEHHUH 5  OT aHTUCMBICJIOBOH (-bIX)/MHIHOUPYOIIEH (-UX)
HIOCJIEIOBATENBHOCTH  (TTOCTIEOBATEIbHOCTEH), MOKET ObITh yIAaKkOBaHa W JOCTABJIEHA B

MOAU(PULUPOBAHHBIN KATICHI TI0 H300PETEHHIO.

[0159] B HekOTOpbIX BapHaHTaX OCYINECTBJIICHUs] MOXeT ObITb  JOCTaBJICHA
NOCJIEIOBATEIBHOCTh HYKJIEMHOBOH KHCJIOTBI, KOTOpAasi HAINpPAaBISET PENAKTHPOBAHUE T'E€HA.
Hanpumep, HykJenHOBass KUCJIOTa MOXKET KoauposaTh Hamnpasisomyo PHK. B HekoTopbix
BapWaHTax ocymecTBieHus HanpaBisitomas PHK  mpencraBnser  coboil  enuwHyrO
Hanpasistomyrw  PHK  (enPHK), comepkamyro  mocnenoBatenbHocth crPHK
nocienosatenbHOCTh tractPHK. B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHHUS HYKJICHHOBASI
KHCJIOTa MOJKET KOIAMPOBATh HyKJieady. B HEKOTOPBIX BapuaHTaX OCYINECTBJICHUs HyKJiea3a
npeacTaBisieT coOOM HykJieady LWHKOBOIO TNasblia, CAMOHABOMALIYIOCS 3HIOHYKJIEasy,
TALEN (s¢dexTopHyro Hykieasy, MOAOOHYIO aKTHUBATOPY TpaHCKpumuuu), NgAgo
(oHOmoHyKJNeady aproHaBT), SGN (CTpyKTypHO-HampaBisieMyro 3HIOHYKieasy), RGN
(mampasmsiemyto PHK nykieasy) nim ux MoauduuupoBaHHBIE WM YCEUSHHbIE BapUaHTH. B
HEKOTOPBIX BapHaHTax ocyluecTBieHus: Hanpasisiemas PHK Hykneasa mpencrasisier coboit
nykieasy Cas9, nykieasy Casl2(a), nykneasy (Cpfl), nykineasy Casl2b, nykneasy Casl2c,
TrpB-nonobuyro Hykieasy, Hykieasy Casl3a (C2c2), nyknea3y Casl3b, nykneasy Casl4 wiu

nux MOI[I/I(I)I/ILII/IpOBaHHbIe WJIN yCCYCHHDBIC BApUAHThBI. B HEKOTOPBIX BapHUaHTaxX OCYILIECTBIICHUA
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HykJieaza Cas9 BbleNieHa WK NIOJyUueHa U3 S. pyogenes Ul S. aureus.

[0160] B HexkoTOpBIX BapHaHTaxX OCYINECTBJICHUS MOXET OBbITb  JOCTaBJIEHA
MOCJIEIOBATEIbHOCTD Hy KIIEHHOBOM KHUCJIOTBI, KOTOPAasi HAIPAaBJIsIeT HOKAAyH reHa. Hanpumep,
MOCJIEA0OBATENbHOCTh HYKJIEMHOBOW KUCJIOTBI MoxeT koxuposate MuUPHK, xmPHK,
MUKpoPHK min aHTHCMBICIOBYIO HYKJIEMHOBYIO KUCJIOTY. BUPYCHBII BEKTOP MOXKET TAKXKe
comepkKaTb TIETEPOJIOTMYHYK) HYKJIEHHOBYK) KHCJIOTY, pPasfesiiOIyl0 TOMOJIOTHI) U
BCTYMAIOINYI0 B PEKOMOMHAIIMIO C JIOKYCOM Ha XPOMOCOME XO3SMHA. JTOT MOAXOJ MOXKHO

HUCMIOJIb30BATDb AJIsI KOPPEKIHUU Fr€HETUICCKOr'O /:[e(beKTa B KJIETKC-XO34MHE.

[0161] BupycHBII BEKTOP MOKET TAKXKE COAEPKATh N'ETEPOJOTUUHYI0 HYKJIEUHOBYIO KHUCJIOTY,
Pa3IeNSIOIYI0 TOMOJIOTHIO M BCTYIAIOINYK B PEKOMOMHAIIMIO C JIOKYCOM Ha XpPOMOCOME
XO03sIMHA. DJTOT TMOAXOA MOXKHO HCIIOJNB30BAaTh JJISI KOPPEKLUH TeHETHUeCKOro nedexra B

KJICTKC-XO3AHHE.

[0162] B HacTosmemM W300peTeHMH TakKe TPENJIOKEHbl BUPYCHBIE  BEKTOPBI,
3KCIPECCUPYOLIME UMMy HOTEHHBIN NOJUNENTH], HanpuMep, A BakiuHauuu. Hyknennosas
KHCJIOTAa MOKET KOIUPOBATH JIFOOOH MpPEACTABISIOIINN MHTEPEC MMMYHOTEH, M3BECTHBIN B
JaHHOUM 00jacTu, BKJIIOUasi, Oe3 OrpaHUYEHUI, UMMYHOTeHbl M3 BHpPyCa UMMyHonedumuTa
yenoseka (BUY), Bupyca ummynoneduumra obesnsiv (SIV), Bupyca rpunmna, 6enku gag BUY
win  SIV, aHTUreHbl OMNyXOJiel, aHTHIeHbl 3JI0KAYeCTBEHHBIX HOBOOOPAa30BaHUIA,

6aKTepI/IaJ'IbeIe AHTUI'CHbI, BUPYCHbIC aHTUI'CHbI U T. I1.

[0163] IIpumeHeHne NMapBOBUPYCOB B KAa4e€CTBE BAKLMHHBIX BEKTOPOB U3BECTHO B AAHHOU
obsiactu (cm., Hanpumep, Miyamura el al, (1994) Proc. Nat. Acad. Sci USA 91:8507; narenr
CIITA Ne 5,916,563 ot Young et al, matent CIIIA Ne 5,905,040 ot Mazzara et al, marent CIITA
Ne 5,882,652, marent CIHIA Ne 5,863,541 or Samulski et al). AutureH MokeT OBbITH

NpeEACTABJICH B ITAPBOBUPYCHOM KaIllCUAE.

[0164] AnbTepHATUBHO, AHTUT€H MOXXHO 3KCIPECCUPOBATH C T€TEPOJIOTHYHON HYKJIEHHOBOU
KHUCJIOTBI, BBEIEHHOW B pEKOMOWHAHTHBIN FreHOM BekTopa. JIFoOOoM mpecTaBIsIFoIIi HHTEPEC
UMMYHOT'€H, OIUCAHHBIA B HACTOSINEM JOKYMEHTE W/WIM W3BECTHBIM B JAHHOW 00JacTH,

MOXeT OBITh 00OECIIEUeH C MOMOIIBI0 BUPYCHOT'O BEKTOPA IO HACTOSIIEMY H300PETEHHUIO.

[0165] MMMyHOTeHHBIH MOJUMENTHI MOKET MPENCTaBsATh COOOH OO0 MOJHITEeNTH/,

HOI[XOI[;IH_II/Iﬁ AJie CTUMYJIAUUU UMMYHHOI'O OTBETa 1500503011 3aIIUThI CY6"beKTa oT I/IH(I)GKLII/II/I
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w/vnn 3a00J1eBaHMs, BKITIOYasi, 0e3 orpaHUYeHUl, MUKPOOHBIe, OaKTepraibHbIE, IPOTO30UHBIE,
napasuTapHble, TPHOKOBBIE W/WiIM BUpyCHble HHpeknmu u 3abonesBanus. Hampumep,
UMMy HOT€HHBIH TOJIUMIENTHA MOXKET NPENCTaBIATh COOOW WMMYHOT€H OPTOMHKCOBHPYCA
(HarpuMep, UMMYHOT€H BHpPYyCa TPHIIIA, TAKOH KaK MOBEPXHOCTHBIN O€JIOK IeMarrIFOTHHUH
(HA) Bupyca rpunmna uiM HyKJIEONPOTEHH BHpPYCa IPHUIIA, WX HUMMYHOT€H BHUpPyCa IpUIINA
Jomaaei) Wi UMMYHOTEeH JIEHTHBHpycCa (HampuMmep, UMMyHOTeH BUpyca HH(EKIIHOHHON
aHeMUH Jomaael, MMMYHOTeH Bupyca uMmyHonedunura ode3bsH (SIV), nnm ummyHoreH
BUpyca nmmyHonedumura dyenoseka (BUY), takoit kak 6emnok GP 160 odonoukn BUY wnu
SIV, Genku marpuxca/kancuna BUY umu SIV u npoaykrsl reHoB gag, pol u env BUY unu
SIV). HMMMyHOreHHBI NOJMIENTHI MOKET TaKKe IMPEACTaBIATh COOOH HMMYHOTI€H
apeHaBupyca (Hampumep, HMMYyHOreH Bupyca Jjuxopanku Jlacca, Takoil kak Oenok
Hy KJIEOKarcuia BUpyca Juxopanku Jlacca W IIIMKONPOTeHH OOOJOYKM BUPYCA JIMXOPAAKH
Jlacca), IMMYHOT€H ITIOKCBHpY ca (HanpuMep, BUPYCa OCIIOBAKLIMHBI, TAKOH KaK MPOAY KThI T'eHa
LI nnu L8 ocrioBakuuHbI), IMMYHOTeH (i1aBUBHpYca (HapHMep, IMMYHOT'€H BUPY Ca JKEITON
JUXOpPaAKH WJIM HMMMYHOT€H BHpyCa SIIOHCKOTO 3HLEe(aNnTa), UMMYHOTeH (UIOBHpYCa
(HanpuMep, IMMYHOTeH BUpyca D00J1a WM UMMYHOT'€H BUpyca MapOyprckoii 0ose3Hu, TakoH
kak npoayktsl reHoB NP u GP), ummyHoren OyHbsiBUpyca (Hanpumep, UMMy HOT€HbI BHPY COB
RVFV, CCHF wu SFS) wmm WMMyHOreH KOpOHaBHpyca (Hampumep, HMMYHOTEH
UH(EKIIMOHHOTO KOpPOHABUpPYCa YeJOBEKAa, TAaKOW Kak TeH TIJIMKOMPOTeHHa OOOJOYKH
KOPOHABHpYCa YeJIOBEKA, I UMMYHOTEH BUPYCa TPAHCMHUCCUBHOTO FACTPOIHTEPUTA CBHHEHA,
WIK MMMYHOT€H BHpyca HMH(pEKUHOHHOro Oponxura ntuil). Kpome TOro, MMmyHOTeHHBIH
TIOJIMIENTH]] MOXKET NPENCTaBJISATE COOOW MMMYHOT€H BHpPyCa MOJHOMHENNTA, UMMYHOTeH
BUpyca reprieca (Hanpumep, ummyHoreasl CMV, EBV, HSV), umMmyHOreH Bupyca CBUHKH,
UMMYHOT'€H BHPYCa KOPH, IMMYHOT'€H BHPYCa KPaCHYXH, TU(PTEPUIHbIH TOKCUH WIN JPYyTOM
nuTepuiiHbIii IMMYHOT€H, aHTUIeH BO30YAMTENs KOKJIIOIIA, UMMYHOT€H BHpPYyCa IenaThra
(marmpumep, renatuta A, renatuta B, renatura C u T. 1.), w/wim 000l Apyroi BaKIMHHBIHI
UMMYHOT'€H, U3BECTHBI B JaHHOW OOJACTH B HACTOSLIEEC BpPEeMs WM TOT, KOTOPBIA Oyner

OTKPLIT KaK UMMYHOTCH IO3KE.

[0166] AnpTepHATHBHO, MMMYHOTEHHBIN MOJUMENTHI MOXET MPENCTaBISTh COOO0U 00O
AHTUTEH KJIETKH OIyXOJW WJIHM 3JI0Ka4eCTBEHHOro HOBooOpasoBaHus. Heobs3arenbHo,
AHTUTEH OMNyXOJH WIM 3JIOKAYECTBEHHOTO HOBOOOpA30BaHMsI SKCIIPECCHPOBAH  Ha

MOBEPXHOCTHU KIIETKH 3JIOKAYECCTBEHHOTO HOBOO6paSOBaHI/I$I.

[0167] UnrocTpaTUBHBIE aHTUT€HBI KJIETOK 3JI0KaYeCTBEHHBIX HOBOOOPA30BAHUHN M OMyXOJIeH
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ormmcanbl B S.A. Rosenberg (Immunity 10:281 (1991)). Jlpyrue wunoCcTpaTUBHBIE aHTUT€HBI
3JI0Ka4€CTBEHHOTO HOBOOOPA30BaHMsI U OMyXOJIH BKIIFOYAOT, 0€3 OrpaHMYEHHH: POIYKT reHa
BRCAI1, nponykr rena BRCA2, gp100, tuposunasy, GAGE- 1/2, BAGE, RAGE, LAGE,
NY-ESO-1, CDK-4, B-katenun, MUM-1, kacmasy-8, KIAA0205, HPVE, SART-1, FRAME,
plS, anTurens!r onyxonu MenaHombl (Kawakami et al., (1994) Proc. Natl. Acad. Sci. USA
91:3515; Kawakami et al., (1994) J. Exp. Med., 180:347; Kawakami et al., (1994) Cancer Res.
54:3124), MART-1, gp100, MAGE-1, MAGE-2, MAGE-3, CEA, TRP-1, TRP-2, P-15,
tupo3uHasy (Brichard et al., (1993) J Exp. Med. 178:489); nponyxr rena HER-2/neu (marexr
CIITA Ne 4,968,603), CA 125, LK26, FB5 (sumocuanun), TAG 72, AFP, CA 19-9, NSE,
DU-PAN-2, CAS0, SPan-1, CA72-4, HCG, STN (cuammn-Tn-anturen), 6enku c-erbB-2, PSA,
L-CanAg, peuentop 3CTpOreHoB, roOyJIMH MOJIOUHOTO SKHPA; OEJOK-CyNpeccop OmyXxojen
p53 (Levine, (1993) Ann. Rev. Biochem. 62:623); MyLMHOBbIE aHTHI€HBI (MEXKITyHapOIHAs
nareHTHass nyOnukauus Ne WO 90/05142); Ttenomepasbr, Oenku SAEPHOTO MATPHKCA,
MPOCTATHYECKYIO KUCIYI0 (ocdaTasy; aHTHIreHbl BUPYCa MANMIIJIOMBL, W/WJIA U3BECTHHIE B
HACTOsIIee BPeMs WM Te, KOTOpble OyayT OOHapysKeHbI NO3KE, aHTUTEHBI, CBSA3aHHBIE CO
CIIENYIOIMMH  3JIOKQYeCTBEHHBIMH HOBOOOPA30BAHMSIMM. MeEJAHOMA, aJeHOKAPLHUHOMA,
TUMOMA, JTuMpoMa (HarpUMep, HEXOIKKUHCKas TuMpoma 1 tumpoma XOIKKUHA) CAPKOMA,
PakK JIErKOro, pak MeveHu, paK TOJCTON KUIIKU, JIGMKO3bl, paK MAaTKH, PaK MOJIOUYHOMU JKEJe3bl,
pak MpencTaTeNbHOMN JKeJie3bl, paK SUYHUKA, PAK LIEHKH MATKH, pPaK MOUYEBOTO IMy3bIPsi, pak
TIOYKH, PaK TMOIKETyOUHOM JKeJIe3bl, 3JI0Ka4eCTBEHHAs OMyXO0JIb FOJIOBHOTO MO3ra U JIIOObIe
APyTHe 3JI0Ka4YeCTBEHHbIE HOBOOOPA30BAHMS HITH OHKOJIOTHUYECKUE 3a00JIEBaAHMUS1, U3BECTHBIC B
HACTOsIIIee BpeMsl WM Te, KOTopble OynyT oOHapy»keHbl mo3xe (cM. Hanpumep, Rosenberg,

(1996) Ann. Rev. Med. 47:481-91).

[0168] B kauecTBe MOMONTHUTEIBHON abTEPHATUBBI, TETEPOJIOTUYHASL HYKJIEMHOBAasA KUCJIOTA
MOKET KOIUPOBATh JIFOOOU MOJUTMENTH]I, KOTOPBIN KeJlaTeJIbHO MPOIYy IUPOBATh B KJIETKE in
Vitro, ex vivo uiu in vivo. Hanpumep, BUpyCHbIE BEKTOPBI MO3KHO BBOJUTH B KYJIbTUBUPY €MBbIE

KJIETKHU U BBIACIATH U3 HUX BKCHpeCCHpOBaHHbIﬁ TeHHBIN MNPOOYKT.

[0169] Cnienimanucram B qaHHOM o0nacTy OyAeT MOHSATHO, YTO MPEACTABISIONIAs (1e) HHTEPeC
reTepOJIOTHYHAS (-ble) HYKJIEHHOBAs (-ble) KHUCIIOTA (KUCJIOTBI) MOXKET (MOTYT) SIBIISITBHCS
(yHKIMOHAJIBEHO CBSI3aHHOH (-bIMH) c MOAXOSALIUMHU KOHTPOJIbHBIMU
NIOCJIEIOBATENBHOCTAMU. Hampumep, rereposiornyHasl HYKJIEWHOBAsE KUCJIOTa MOXET OBITh
(PYHKIMOHAJIBHO CBSI3aHHOH C KOHTPOJBHBIMH 3JIEMEHTAMH 3KCIPECCHH, TAaKUMH Kak

KOHTPOJIbHBIC CHUI'HAJIbI TpaHCKpI/IHLII/II/I/TpaHCJ'IﬂLII/II/I, TOYKH Ha4dajla PEIIMKaluu, CUTrHAJIbL
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NOJIMAJCHIJINPOBAHNUS, YUaCTKH BHYyTpeHHEN nocanku pudocomsl (IRES), mpomoTops! w/mnu

OHXAaHCEPBI U T. II.

[0170] Kpome Toro, perynupyemasi SKCIIPecCusi HHTEPECYIOImeH (-uxX) reTepoIoruiHON (bIX)
HY KJIEMHOBOM (-bIX) KHUCJIOTHI (KHUCJIOT) MOKET ObITh TOCTUTHYTA HA IMOCTTPAHCKPHUIILIMOHHOM
YPOBHE, HAIIPUMEP, IyTEM PEryJIMPOBAHUS CEIEKTUBHOTO CIUIAHCHHIA PA3JUYHbIX UHTPOHOB
NOCPEICTBOM HAJIMYHS WJIM OTCYTCTBUSI OJIMTOHYKJICOTHUIA, MAJIOW MOJIEKYJIbI W/WIIH APYTOro
COEAMHEHUs], KOTOpOe M30HpaTeNbHO OJOKHUPYET aKTUBHOCTh CIUIAHCHHIA B OIPEIENEHHBIX

ydacTkax (Hampumep, kak ornucaHo B WO 2006/119137).

[0171] Cneumanmucrtam B naHHOW oOnacTu OyneT MOHSTHO, YTO MOXHO HCIIONB30BATh
MHOKE€CTBO IPOMOTOPHBIX/9HXAHCEPHBIX 3JIEMEHTOB B 3aBUCUMOCTH OT KEJIATEIbHOTO Y POBHSI
U TkaHecnerduaHocTH 3Kcnpeccuu. IIpomMoTop/3HXaHCEp MOXKET OBITh KOHCTUTYTHBHBIM
WIN  UHAYLUUPYEMBIM, B 3aBUCUMOCTH OT JKEJaTEeJIbHON MOAENU  3KCIIPECCHUU.
ITpomoTop/>HXaHCEP MOXKET SIBJISITHCS HATUBHBIM WMJIM YYy>KEPOIHBIM U MOXKET MPEACTABIAThH
co00il TPUPOAHYI0 WM CHUHTETHYECKYIO IOCIeNOBaTeNbHOCTh. Ilom ompexneneHueM
«4yKEPOAHBINY MOAPA3yMEBAIOT, YTO 00JIACTh MHULMALIMY TPAHCKPUIILIMK HE OOHApYIKEeHa Y

X03s1MHa JUKOT'O TUIld, KOTOPOMY BBOISAT o0nacTh WHULUAIUA TPAHCKPUIILIHHU.

[0172] B KOHKpeTHBIX BapHaHTaX OCYLIECTBJCHUS MPOMOTOPHBIE/SHXAHCEPHBIE SJIEMEHThI
MOTYT SIBJISIThCSL HATUBHBIMH JJIs1 KJIETKU-MULICHN WM CyObeKTa, MOJIEKAIIEero JIeYeHuo. B
WLTIOCTPATUBHBIX BAPUAHTAX OCYINECTBJICHUS, MPOMOTOPHBIE/SHXAHCEPHBIE 3JIEMEHTbI MOTYT
SIBJISITBCSI HATMBHBIMH JUJISL TIOCJIEOBATENIbHOCTH TETEPOJIOrMYHON HYKJIEWHOBOH KHCIIOTBL
ITpoMOTOpHBIN/YHXaHCEPHBIH 3JIEMEHT OOBIYHO BBIOMPAIOT TaKUM 00pa3oM, 4TOObI OH MOT
(YHKIMOHUPOBATH B MPENCTABISIIOLIEH (-MX) MHTEPEC KJIETKe-MUILICHHU (KJIETKaX-MHUIIEHSX ).
Kpome Toro, B KOHKPETHBIX BAPUAHTAX OCY IECTBJICHUS IPOMOTOPHBII/3HXaHCEPHBIHN 3JIEMEHT
MPEICTABJISET coboit MIPOMOTOPHBIN/3HXaHCEPHBII 3JIEMEHT MJIEKOTTUTAFO LI X .

ITpoMOTOpHBIH/YHXaHCEPHBIH SJIEMEHT MOXKET ObITh KOHCTUTYTUBHBIM HJIH HHIY LIUPY EMBIM.

[0173] HWHayuupyemble 3I€MEHTBI KOHTPOJS OSKCIPECCHH OOBIMHO  00€CreunBaroT
NPEUMYIIECTBO B TE€X BUJAX MPUMEHEHUsI, B KOTOPBIX JKeNaTeIbHO 00eCIeYHBATh PETyISLHIO
SKCTIPECCHU  TOCIIENOBATENIbHOCTH (-€/)  IeTepOJIOTMYHON  HYKJIEWHOBOH  KHCJIOTBL
Unnyuupyembie NpPOMOTOpHBIE/SHXAHCEPHbIE JJIEMEHTbl JJisi JOCTaBKM TI€HOB MOTYT
NPEeNCTaBIsITh COOOW  TKaHecmeUU(pHUYeCKHe WM NPEANOYTUTENIbHbIE Ui TKaHH

NPOMOTOPHBIE/SHXAHCEPHbIE 3JIEMEHTBl, W BKJIIOYAIOT B ceds cnenupuyeckue WM
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NPpEATIOYTUTCIIBHBIC IJIsI MBILILY (BKJ'II-OLIaﬂ KOHKPETHO WU NPEANOYTHUTCIIBHO CEPACUYHYIO,
CKEJIETHBIE W/WJIH IJIAAKHE MBIIIIBI), CeU(UIeCKHe WIA NPEANOYTUTENbHbBIE TSI HEPBHOM
TKaHU (BKJIOUas cCrenuuyeckue WM MPEANOYTUTENbHBIE Ui TOJIOBHOTO MO3ra),
cneumbnqecxne WU IPEATNIOUTUTEIIbHBIC IJIA IJ1a3a (BKJ'[IO‘{aSI cneun(buqecm/le JAJId CETUYAaTKU U
cneumbnqecxne JJIA pOFOBI/ILU:;I), cneundonqecxne WM MNOPEATIOYTUTEIIbHBIE JIA TICUCHH,
cneumbnqecxne Win MnpeanovYTUTCIIbHBbICE Jis1 KOCTHOTO MO3ra, cneumbuqecm/le HJIN
NpeATIOYTUTCIIBHBIC IJIA HOI[)KGJ'IynO‘iHOﬁ JKEJIC3hbI, cneumbnqecm/le WU NPEANOYTHUTCIIbHBIC
JJIA CCJIC3CHKH u cneumbnqecxne 501051 NpeANOYTUTCIIbHBIC JJIA JIET'KOI'O
POMOTOpPHBIE/SHXaHCEPHBIE AJIEMEHTHI. JIpyrue HHAYLIUpYeMble IPOMOTOPHbIE/3HXaHCEPHbIE
3JIEMEHTBI BKJIIOYAIOT B CeOs UHAYHOHUPYEMBIC TOPMOHAMH WJIM UHAYLHUPYEMbBIEC METAJLJIaMU
sneMeHThl. MnmocTpaTuBHbIE MHAYLUpPYEMble IPOMOTOPHBIE/SHXAHCEPHbIE 3JIEMEHTBI
BKJIIOYAOT B cebs1, Oe3 orpaHuueHuid, snemMeHT Tet BKI./BbIkJ., uHaynupyembiii RU486
NPOMOTOP, UHAYLUPY MBI SKJAU30HOM IPOMOTOP, UHAY IUPYEMBII palaMULIMHOM IPOMOTOP

1 NIPpOMOTOP METAJIJIOTUOHEWHA.

[0174] B BapuaHTax OoCyIUECTBJIEHUs], B KOTOPBIX MOCJIENI0OBATEIBHOCTD (-1) reTepOoIOrHIHOMN
HyKJIEMHOBOHM KHCJIOTHI TPAHCKPHOMPYIOT, a 3aTeM TPAHCIUPYIOT B KIETKAX-MHUIIESHSX,
crelipuyeckue CUTHaJNBl HMHULHMALMM, KaK IPAaBWIO, NPUMEHSIOT s 3(hQeKTHBHON
TPAHCJSILMM BCTABJIEHHBIX TOCIEA0BATEIbHOCTEH, KOAMPYIOIMX OENOK. DTH 3K30T€HHBIE
MIOCJIEIOBATEIbBHOCTA ~ KOHTPOJISI  TPAHCISILMM, KOTOPble MOTYT BKJIKOYAaTb B ceOs
I/IHI/ILII/II/IPYI-OH_[I/Iﬁ KOOOH ATG u cMmexHble MOCJCAOBATCIIbHOCTHU, MOI'YyT IHPOHUCXOOUTH U3

MHOKECTBA UCTOYHUKOB, KaK IPUPOAHBIX, TaK U CHHTCTUYCCKUX.

[0175] BupycHbie BEKTOpBI IO HACTOSIIEMY M300PETEHUIO OOECTIEYNBAIOT CIIOCOOBI JOCTABKH
TeTEPOJIOTUYHBIX Hy KJIEHHOBBIX KHCJIOT B ITUPOKUI TUATIA30H KJIETOK, BKITFOYAsl JEJIAIIHECS 1
HeNeslecss KJIeTKH. BHpyCHble BEKTOPbI MOXKHO TPUMEHATb Ui JOCTABKH
NPEACTABISIIOIIEH WHTEPEC HYKJISHHOBOW KHCIOTHI B KJIETKY in Vitro, Hampumep, s
MIOJTYYEeHHUS TTOJUIETITH/IA 1N VItro WM JJIsl TEHOTEPAiH €X Vivo. BUpyCHBIE BEKTOPBI MOJKHO
JOTMOJHATEIBHO UCTIOIB30BATh B CIIOCOOE TOCTABKH HY KIIEHHOBOW KHCIIOTHI HY KIAOIIEMYCSI B
3TOM CyOBEeKTy, Hampumep, Il SKCIPECCHH HMMYHOT€HHOTO WM TEePaneBTHYECKOTO
nojimnentuna win ¢yskauonaapHo PHK. Takum oOpasoMm, y cyOBekTa MOXKHO
nponyuuposate nomunentrn win  ¢pyskmmoHaneHyrdo PHK in vivo. CyObekT cmoker
HYKZIaThCs B MOJIMIIENITUE, TIOCKOJIbKY Y CyOBekTa nMmeercs: nepuuut nonunentuaa. Kpome
TOTO, CIIOCOO MOKHO TPUMEHATh HA MPAKTHKE, MOTOMY YTO MPOAYKLHMS MOJUIMENTHAA WIH

¢ynkunonanpHON PHK y cyObekTa MOXKET OKa3bIBaTh HEKOTOPBIH MOJOKUTENBHBIN 3 PexT.
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[0176] BupycHble BEKTOPBI TaK:K€ MOKHO UCHOJIb30BATh [UIA MOJYUYEHUS MPEACTABIISIOIIETO
uHTepec nonunentuaa win ¢yHkipoHanpHOH PHK B KynbTHBHpPYEMBIX KII€TKAaX WIH Y
cyOBeKTa (Hampumep, ¢ UCTIOIb30BAHUEM CYOBEKTa B KaueCTBE OMOpeakTopa AJIs MOy YeHHSI
NOJMIIENTHAA WM JJIs1 HaOmoneHus: Bo3zaedcTBust ¢pynkunoHampHOH PHK Ha cyObekra,

HarpuMep, B CBS3H CO COCOOAMH CKPUHHHTA).

[0177] Kak mpaBuio, BUPYyCHbIE BEKTOPHI [0 HACTOSIIEMY M300PETEHUIO0 MOKHO NMPUMEHSTh
IUIl TOCTABKHM T€TEPOJIOTMYHON HYKJIEMHOBOM KHCIIOTBI, KOAMPYIOLIEH MNOJUMENTHI WIN
¢ynkuonanpHyo PHK nist neuenust w/mnm npoguiiakTHKH JTIF000T0 COCTOSIHHS 3200 IeBaHMsA,
NpU KOTOPOM JOCTaBKa TepameBTHUECKOro monunentuaa win (yHkuuoHansHoi PHK
NPUHOCUT NONb3Y. MIUTIoCTpaTHBHbBIE COCTOSIHUS 3a00JI€BaHUS BKIIIOYAIOT, O€3 OrpaHu4eHuil:
MyKOBHCLIII03 (OesoK-TpaHCMEMOpPaHHbIH PeryJsiTop KUCTO3HOro ¢udposa) u apyrue
3aboneBanwus jerkux, remodunmo A (paxrop VIII), remodunuro B (paxrop IX), Tamaccemuto
(B-rnobun), aHeMuUIO (3PUTPOIIOITHH) U ApyTrue Oone3nu kposu. bonesup Anbireiimepa (GDF;
HEMPHIN3KH), paccessHHbIN ckiepo3 (B-unrepdepon), bonesns [lapkuHcoHa (BbIIENIEHHBIH U3
JMHUM TJIHABHBIX KJIEeTOK HeHporpoduueckuii ¢akrop [GDNF]), Gonesnp I'eHTHHrTOHA
(PHKwu nnsa ynanenus noBTopoB), 6one3nb KanaBana, 60kOBOH aMHOTPOPHUECKHiT CKIIEPO3,
SIUJIETICUIO (TaJlaHKH, HeHpoTpoduueckre (GakTopsl) U ApyTrue HEBPOIOTHUECKUE HApy IIEHHUS,
3JI0KaYeCTBEHHOE HOBOOOpa3oBaHue (dHmocTatwH, aHruoctatuH, TRAIL, FAS-nmurann,
LIUTOKUHBI, BKt04ast uHTepdeponsl, PHKu, Bxrouass PHKu nporus ®POC wmu nmpoay kT reHa
MHOKE€CTBEHHOH yCTOHYMBOCTH, mir-26a [Hanpumep, AJis renaToueUTIOSIPHON KapLUUHOMBI] ),
caxapHblii 1uaber (MHCYJIMH), MBILIEYHbIE TUCTPO(GHHU, BKIIFOYAS MBILIEYHYIO AUCTPOPHIO
Hromenna u bexkepa (aucTpoduH, MEHHUANCTPOGUH, HHCYJIMHONONOOHBIH (akTop pocrta I,
capkorimkad [Hampumep, o, P, y], PHKu mnpoTuB MHOCTaTUTHUECKOTO MpOMenTUaa
MUOCTaTHHA, ¢domnucraTu, pPacTBOPUMBIN peuenrtop aKTUBMHA  TUIIA 11,
NPOTUBOBOCTIAIUTENbHBIC TIOJHMIIENITHABI, TAaKHE€ KaK JOMHUHATHBIA MyTaHT | kamma B,
capkocmaH, yTpoduH, MHHH-yTpoduH, aHTucMmbicioBas win PHKwu mnporuB rpanun
crutafichHra B TeHe AUCTpopuHA Al MHAYKIHMMA TIPOMYCKa SK30HOB [CM., HAmpumep,
WO0/2003/095647], antucmeicnoBass PHK mporus mMaPHK U7 nns uepykuoum mpomycka
5K30HOB [cM., Hanpumep, WO/2006/021724] u anTuTena uin GparMeHTbl aHTUTEN MPOTUB
MHOCTaTHHA WJM TPOINENTHAAa MHOCTATHHA), M MbIeuHyr auctpoduro bekkepa,
MHOTOHHYECKYI0 nuctpoduro 1 wnm 2, ruiede-nonarouHo-nuneByro muonatuto (FSHD),
oonesnp [ome (raroxonepedposunasa), Oonesnr ['ypnepa (o-L-unyponmnasa), medurmr

aJICHO3UHAEe3aMUHA3bI (aIeHO3MHAe3aMIHa3a), O0JIe3HN HAKOIUICHHUs TJIMKOreHa (Hampumep,
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Oonesup @abpu [o-ramakrosupasa]l wu Oone3sHp Ilomme [muM3ocoManbHas — KUCHAs
anb(a-rmroko3uaasal) W Apyrue HapyleHus MeTadoiM3Ma, BPOKISHHYIO sSMpuzemy
(ambha-1-aHTUTPUTICHH), CUHAPOM Jlemma — Haiixana
(runokcaHTHH-TyaHUH-(pochopudo3ui-Tpanchepasa), bonesunp ~ Humamna —  [luka
(chuarommenunaza), Oonesnp Tes —Cakca (JM30cOMajbHasi reKCO3aMUHKAA3a A),
JOOHO-BHCOUYHYIO IEMEHLNIO, OOJNE3Hh MOYM C 3aMaXOM KJIEHOBOTO CHpOIa (ernaporeHasa
KETOKHCJIOT C Pa3BETBJIEHHOH LIETbI0), JereHepaTHBHbIE 3a00JIeBaHMUs CETYATKU (M Apyrue
3a0oneBaHus ryasza u cerdatku, Hanpumep, PDGF B ciyuae nereHepanyiy >KeNTOro ISITHA
w/nnu Ba3oruOuH win npyrue uaruouropel @®POC mnu npyrue HHruOUTOPBI AHTHOTEHE3a IS
JeueHust/npoduIakTUKK 3a00IeBaHUI CeTUATKH, HapuMep, npu caxapHoM nuabere I Tumna),
3a00JIeBaHMs CONIMAHBIX OPraHOB, TAKMX KaK TOJIOBHOHM MO3T (BKJroudas OonesHb Ilapkuncona
[GDNF], acrpouuromsl [3HmoctratuH, anruoctatiH w/umu PHKu nporus ®PIC],
ruobnacTombl [3HA0CTaTHH, aHruoctatuH w/uin PHKu nmporus @POC]), medeHs, mouka,
cepiale, BKJIOYas 3aCTOHHYI  CEpACYHYI  HEJOCTATOYHOCTh WM  3a00JeBaHHe
nepudepudeckux aprepuii  (PAD) (Hampumep, mMOCPEnCTBOM JOCTaBKM HHrHOUTOpA
nporeuHdpocdarasel 1 (I-1) u ero pparmenros (Hanpumep IIC), serca2a, Oenku ¢ HUHKOBBIMH
naJblaMH, peryJupyrimumu reH ¢ochonambana, Barkct, 32-anpeHeprudeckuii perenTop,
kuHaza 2-anpeneprudeckoro peuentopa (BARK), ¢pochounosurua-3-kunasa (kunaza PI3),
S100A1, napBansOyMHH, aJeHUIATHHKIIa3a THIA 6, MOJIEKYJIa, BhI3bIBAIOINAS HOK/IAYH KHHA3BI
conpspkeHHOro ¢ (G-OenkoM penentopa TUma 2, Takash KaK yCEUEHHBIH KOHCTHTYTHBHO
aktuBHbli  bARKct; kancakpun, PHKu mnporuB ¢dochonambana, HHruOUpyrOIIIKe
¢dochonambaH WM TOMHUHAHTHO-HETATHBHBIE MOJIEKYJIbI, Takue kKak (ochonamdban S16E u
T. 1), apTPUT (MHCY TUHOMIOMOOHBIE (PAKTOPBI pOCcTa), OOJNIE3HH CYCTaBOB (MHCYIMHOMOTOOHbIE
¢axTopsl pocta 1 u/nnu 2), runepria3ui0 UHTUMBbI (HAIpUMep, MOCPEICTBOM JOCTABKH €Nos,
in0s), yJydlleHHe BbDKHBAEMOCTH CEPIEYHBIX TPAHCIUIAHTATOB (CYMEPOKCHUITUCMYTa3a),
CIIMJ (pactBopumsbiii CD4), ucTolneHHe MBIIIEYHOH TKaHU (MHCYJUHOMOMOOHBINA (haKTop
pocta 1), moYeuHy0 HEIOCTATOYHOCTH (SPUTPOMNOITHH), AHEMHUIO (IPUTPOIOITHH), APTPUT
(mporuBoBocnanuTenpHble pakTopel, Takue kak | RAP u TNFo pacTBopuMmBIil perentop),
renatut (o-uHTepdepoH), nepunut penentopa LDL (penenrop LDL), rurnepaMMOHUEMUIO
(opautHHTpaHCcKapOammiasza), donesnr Kpabbe (ramakrouepedposunasa), 6one3nb barrena,
cmHHOMO3roBble  atakcuy, Bikmoudas SCAIL, SCA2 wu SCA3, QeHunkeToHypHro
(benmnanaHMHrUAPOKCUIIA3a), ayTOUMMYHHBIE 3a0oyieBaHuss U T. . M300peTeHne MOXKHO
JOTOJHATEIBHO UCTIOIB30BATH MOCIIE TPAHCIUIAHTALIUH OPTAHOB JJIsl Y BEITMUEHHS! Y CIIEITHOCTH

TPAHCIUIAHTAIMM W/WJIM JUId  YMEHBIIEHUS OTPULIATENbHbIX MOOO0YHBIX 3(ddexTon
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TpPaHCTUIAHTAIIMH OPTAHOB WJIM CPEICTB BCIIOMOTATENIbHOUN Tepanuu (HaIpuMep, OCPEICTBOM
BBEJICHUS HMMYHOAENPECCAHTOB WM HMHTUOMPYIOIIMX HYKJEHMHOBBIX KHUCJIOT  JJIs
ONIOKUpPOBAaHUSI TMPONYKUWU IUTOKWHOB). B KadecTBe Ipyroro mpumepa, KOCTHBIC
mopdorenerudeckue Oenku (Bkmouas BNP 2, 7 u 1. 1., RANKL w/umn VEGF) moxHO
BBOJAWTD C KOCTHBIM aJUIOTPAHCIUIAHTATOM, HAIMIPUMEP, TIOCTIe MepesioMa WA XHPY PrudecKoro

YAQAJICHHUA Y MMallUEHTA CO 3JI0OKAaUCCTBCHHBIM HOBOO6paSOBaHI/IeM.

[0178] B HexkOTOpBIX BapuaHTax OCYILIECTBJIEHUS BHUPYCHbIE BEKTOPbI MO HACTOSILIEMY
M300pETEHNI0O MOXKHO TNPHUMEHATH Ui JOCTaBKU TeTePOJOrMYHON HYKJIEHMHOBOM KHCIIOTBI,
Konupyromen noaunentu win ¢yHkunonanbHyro PHK nns nedenus w/mnm npoduiakTuku
3a0oneBaHys WM HapylleHWs (PyHKUUU IedeHu. 3aboneBaHue WM HapylleHue (QyHKIUU
NEYEHW MOXET MPEeACTaBIATh COOOW, Hampumep, NEpPBHYHBIA OWIHAPHBI LHPPO3,
HEaJIKOTOJIbHY0 kupoByr0 OonesHb mneudeHn (NAFLD), HeankoroibHbIM CT€aTOremaTUT
(NASH), ayrouMmMyHHbII renaTut, renatut B, rematut C, ankorojbHyr OOJie3Hb MEYEHH,
bubpos, xenTyxy, nepBuuHbIi ckiaeposupyomuii xonaurut (PSC), cuaapom bagna — Kuapw,
reMoxpomaros, 6oJjie3Hb BuibcoHa, amkoronpHbId (HUOPO3, HEATKOTroNbHBIN (HUOPO3, CTEaTo3
neueHy, cuHapoM JKunpbepa, aTpesuro JKeNYHbIX MyTel, nepuuuT anbda-1-aHTUTPUICHHA,
CUHAPOM  AJAXWJsl, TPOrPECCUPYIOIUNA CEeMEWHbIH BHYTPUIIEYSHOUYHBIH  XOJIECTas3,
remounuio B, HacnencrBeHHblii aHruoneBporuueckuii otek (HAE), romo3urotHyro
CEMENHY 10 TUIEPXOJIECTEPUHEMHUIO (HoFH), reTePO3UTOTHYIO CEMENHY 10
runiepxonecrepunemuto  (HeFH), ©Oonesup ¢on Tupke (GSD 1), remodumumrio A,
METUIIMAJIOHOBY O AIMIEMHIO, TPOITHMOHOBY O ALUIEMHIO, TOMOLIUCTHHY PHIO,
¢enmnkeronyputro (PKU), Tuposmnemuto Tuma 1, nepunmr aprusassl 1, pedpuuut
APTHHUHOCYKIIMHATINA3BL, AepuuuT kapbamomwidochaTcuuTeTassl 1, UTpyUIMHEMHS THIIA 1,
nepunur uutpuHa, cuHapoMm Kpurnepa — Haiispa 1 tuna, uuctuHo3, Oone3nb Dabpwy,
Oone3Hp HakoruieHus1 rmkoreHa 1b, negunur LPL, nedumur N-aneTwiriy TaMaTCUHTETA3bI,
nepuuuT  OpHUTHHTpaHCKapOammiasel, JAeQULUUT OPHUTHUHTPAHCIOKA3BI,  MEPBUYHAS
TUNIEPOKCANypust TUma | WM TSOKeNnbld KoMOMHMpoBaHHBI uMmMmyHOonedpunur (SCID)

BCJIEACTBHE AeunnTa aneHo3uHae3aMuHa3el (ADA).

[0179] M3o0pereHue Taxke MOXKET ObITh MCIIOJNB30BAHO IS TONYYEHHUS WHAY LUPOBAHHBIX
IUTIOPHUITIOTEHTHBIX CTBOJIOBBIX KiIeTOK. (1PS). Hanmpumep, BUPYCHBIH BEKTOP MO U300PETEHHUIO
MOXeT OBbITb HCIIONB30BAaH sl JOCTaBKHM  HYKJIEWHOBOM (-bIX)  KHCJOTHI (KHUCIIOT),
CBSI3aHHOM (-bIX) CO CTBOJIOBBIMH KJIETKAMH, B HEIUTFOPUIIOTEHTHYIO KIETKY, TaKylK Kak

B3pociibie (PUOPOOIACTHI, KJIETKH KOXKH, KJIETKHU IMEYSHH, MMOUY€YHbIC KIJIETKH, JKUPOBbIE KIIETKH,
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CEPACUHBIC KIICTKHW, HECPBHBIC KIICTKH, SMUTCIINAJIbBHBIC KIICTKHU, SHAOTCJIMAJIBHBIC KJICTKU U

T. II.

[0180] DaxTOpbl, KOAUPYIOLIME HYKIEUHOBBIE KUCJIOTBHI, CBS3aHHBIE CO CTBOJIOBBIMH
KJIETKaMH1, M3BECTHBI B JaHHOW oOjactu. HeorpaHumumparomme mpuMepsl TakKux (PaKTOpPOB,
CBSI3aHHBIX CO CTBOJIOBBIMH KJIETKAMH M IUIFOPUIIOTEHTHOCTHIO, BKiO4aT: Oct-3/4,
cemeiictreo SOX (mampumep, SOX 1, SOX2, SOX3 wwmm SOX 15), cemeiicteo KIf
(marmpumep, Klfl, KHZ Klf4 w/unu KIfS), cemeiicteo Myc (Hanpumep, C-myc, L-myc w/unu
N-myc), NANOG w/mnu LIN28.

[0181] M3o0pereHue Takxke MOXET HCIOJIB30BATHCS HA NPAKTHKE MJIsl JICUEHUS W/WUIH
nponakTUKH MeTabONMYeCKUX HapyIIeHUH, TaKHUX KakK caxapHblii nuaber (Hampumep,
UHCYJINH), reModmnus (Hanpumep, daxkrop IX wnu pakrop VIII), muzocomanbheix GonesHe
HAKOIJICHHUS], TAKUX KaK MyKOMoJrcaxapuno3 (Harnpumep, cunapom Crast [B-riroky poHunasa),
cunapom ['ypnepa [anbda-L-unyponunasa], cunmpom Illeite [anbda-L-unyponunasal,
CUHAPOM I'ypnepa — [Mleite [anbda-L-unyponunaszal, CHUHIPOM I'yarepa
[unypoHnarcynbdaraza], cunmpom Candpununno A [remapancyibdpamunasal, B [N-
anerwirmokozamunnaasal, C [anernin-KoA aneda-rimoko3aMuaua aneruntpancdepasal, D
[N- AlleTHIITTFOKO3aMUH 6-cynbdarasal], CUHIPOM Mopxkuo A
[ranakrosa-cynedarcynsdarazal, B [m-ramakrosupmasza], curmpom Maporo — Jlamu
[N-anerunranakrosaMuH-4-cyibgarasa), etc.), Oonesnp @Dabpu (anbda-ranakrosumasa),
oosne3np [ome (rarokouepedpo3unasa) uau OOJe3HEH HAKOMJIEHHUS] TIMKOreHa (Hampumep,

0ose3ub [Tomre; gr3ocoMasibHast KUCHas anb(a-riroKo3uaasa).

[0182] IlepeHOC r€HOB UMEET 3HAYUTENbHOE MOTEHUUATBHOE TPUMEHEHUE 1JI1 IOHUMAaHUs U
olecrieyeHnsi Teparnuu COCTOsHUH 3aboneBanus. CyImecTBYeT psii HACJIEACTBEHHBIX
3a0oneBaHuid, AT KOTOPBIX H3BECTHBI U KJIOHHPOBaHBbI nedekTHble reHbl. Kak mpasBumiio,
BBIIIEY KA3aHHbIE COCTOSIHUS 3a00JIEBAHUS TIOMAAOT B JIBA KJIACCA: COCTOSIHUS e UInTa, KaK
npaBmwio, (EPMEHTOB, HAclieAyeMble OOBIYHO PELEeCCUBHBIM 00pa3oM, UM COCTOSHUS
HEYPaBHOBEIIEHHOCTH, KOTOPbIE MOTYT 3aTPAaruBaTh PEryJISTOPHBIE WU CTPYKTYPHbIE OENKH,
U KOTOpble OOBIYHO HACJIENYIOTCS IOMHHAHTHBIM oOOpa3oMm. B ciydae 3aboneBaHuii ¢
COCTOSTHUEM Je(UINTa, IEPEHOC FeHa MOKHO HCIIONBb30BATh ISt JOCTABKH HOPMAJIBHOTO TeHA
B MOBPEXKICHHBIC TKAHU JIJISI 3aMECTUTEJIbHON TEPAITUH, a TAKXKE KaK JJIsl IOy YeHHUST MOJIeIen
3a0oneBaHMss HA JKUBOTHBIX C WCIOJB30BAHHUEM AHTHCMBICIOBBIX MyTanwid. B ciydae

3a00JIEBAHHI C COCTOSIHHEM HEYPABHOBCIICHHOCTH, NNEPCHOC I'CHA MOKHO UCIOJIB30BATh JIA
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HOJIyYeHHs] COCTOSTHUSA 3a00/IeBaHNsl B MOIENIbHOM CUCTEME, KOTOPYIO 3aT€M HCHONb3YIOT JJIs
TMOTBITOK IPOTUBOIEHCTBUS COCTOSTHUIO 3a00eBanus. Takum 06pa3om, BUPY CHbIE BEKTOPHI IO
HACTOSIIEMY H300pPETEHHIO TIO3BOJIIOT JICYEHHE W/WIN TPOPHIAKTHKY TI'€HETHYECKUX

3a00eBaHNIA.

[0183] BupycHble BEKTOPBI 10 HACTOSIIEMY M300PETEHUIO TaK)K€ MOXKHO HUCIOJIB30BATh JJIS
npenocTasieHus B kieTky gpyHkunonanbHoi PHK in vitro wnu in vivo. @ynkunonansaas PHK
MOXET TPENCTaBJIATh co0OM, Hampumep, Hekomupyoomyo PHK. B HekoTOphIX BapmaHTax
ocCyIIecTBIeHHs Kcnpecchs pyHkunoHanpHoi PHK B kiieTke MOXKET yMEHbIIATh SKCIPECCHIO
KJIETKOI KOHKpeTHoro Oenka-muineHu. CooTBeTCTBEHHO, ¢yHkunoHaidbHyr0o PHK MoxHO
BBOIUTh JUIsl YMEHBLIEHUs SKCIPECCHM KOHKPETHOro OeNka y Hy)KJAIOIIerocss B 3TOM
cyObekTa. B HEKOTOpBIX BapmaHTax OCyINeCTBieHUs skcrpeccus (ynkiuonansHo PHK B
KJIETKE MOXET YBEJIMYHBATH OKCIPECCHIO KJIETKOW KOHKPETHOTo  OeJiKa-MHIIEHH.
CootBerctBeHHO, (pyHKuMoHanbHY0 PHK MOXHO BBOAWTBH U1l YBEJIHYEHUS SKCIPECCUH
KOHKPETHOro OeNlka y Hy»XXJAWerocs B 3TOM cyObekra. B HEKOTOpeIX BapuaHTax
OCYILIECTBIIEHHs] 3Kcmpeccus (¢yHkuuoHaapbHoli PHK Moxker perynupoBaTh CrUlaiiCHHT
xoHkperHoi nenesoii PHK B knerke. CoorBercTBeHHO, (yHKImoHaNbHYI0 PHK MoxxHO
BBOJIUTH JJIsI peryaupoBaHusi cruialicuHra koHkperHou PHK y Hysknmaromierocss B 3TOM
cyObekTa. B HEKOTOpBIX BapWaHTaX OCYLIECTBIIEHUs 3Kcrmpeccus GyHkuuonanpHo PHK B
KJIETKE MOJKET peryJupoBaTh (YHKIUIO KOHKPETHOTO OeJIKa-MHUIIEHH B  KJIETKE.
CootBerctBeHHO, (yHKuuoHanbHY0 PHK MOXHO BBOAMTH IUIsl PEryJHpPOBaHUs (hyHKIUH
KOHKpPEeTHOro Oejika y HysKharomerocsi B 3Tom cyObekra. @yHkuuonanpHyro PHK Taxke
MOKHO BBOJIUTH B KJIETKH 1N VItro JJisi peryJIMPOBaHUS SKCIPECCHH M€HOB W/WIH (PU3UOJIOTHH
KJIETOK, HarpuMep, AJis ONTHUMH3ALUN CUCTEM KyJbTYp KJIETOK WIM TKAaHEW WM B METOAAX

CKpUHUHTA.

[0184] Kpome Toro, BUpyCHbIE BEKTOPBI B COOTBETCTBHHU C HACTOSIIIMM H300PETEHUEM HAXOJISAT
NPUMEHEHHE B CIIOCO0axX NTUArHOCTUKU M CKPUHHUHTA, B KOTOPBIX MPEACTABISIONIAs HHTEPEC
HYKJIEMHOBAsI KHCJIOTA BPEMEHHO WM CTa0WJIBHO 3KCIPECCHPYETCS B CHCTEME KYJIBTYPhI

KJIETOK, UJIK aJIbTCPHATUBHO, B MOACIIN Ha TPAHCTCHHbBIX KUBOTHBIX.

[0185] BupycHble BEKTOPBI 110 HACTOSIIEMY M300PETEHUIO TaK)K€ MOKHO HMCIOJIB30BATh JJIS
Pa3MUYHBIX HETEPANeBTUYECKUX LeJeH, BKIIOYas, Oe3 OrpaHW4YeHHH, HCIIONb30BAHUE B
MPOTOKOJAX OLEHKH HALleIUBAHUs, KIUPEHCA, TPAHCKPUIILIUK, TPAHCISLUU I'€Ha U T. II., KaK

3TO OyAeT O4YeBHIHO CHENMAJNCTy B AaHHON oOnacTu. BUpycHble BEKTOPBI Takke€ MOKHO
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UCTIONIb30BaTh € LEJBbI0 OLEHKH 0Oe30macHOCTH  (pacrpoCTpaHEHHE, TOKCHYHOCTD,
UMMYHOT€HHOCTb M T. I1.). Takue naHHble, HAPUMEP, PACCMATPUBAIOTCS YTIPABICHUEM I10
CaHUTAPHOMY KOHTPOJIIO 3a Ka4eCTBOM IUILIEBbIX POAYKTOB U JIeKapcTBEHHBIX cpencts CIITA
KaK 4acTb Ipolecca YTBEPKIAEHHUs PeryIupyrIIUMMHU OpraHaMHM AO OLEHKH KIMHHUYECKOH

3¢ (HeKTUBHOCTH.

[0186] B kauectBe ciieqyromiero acrnekTa, BUPYCHBIE BEKTOPBI IO HACTOSILIEMY H300PETSHHIO
MOXHO UCIIOJIB30BATDh JIA MMOJIYYCHHS UMMYHHOI'O OTBETA Y Cy6’beKTa. B coorBeTcTBUM C 3TUM
BAPUAHTOM  OCYILECTBJIEHUs BHUPYCHBIM BEKTOp, COAEPXKALIMH MOCIEA0BATEIbHOCTD
FGTGpOJ'IOFPI‘lHOfI HYKHeHHOBOﬁ KHCJIOTBI, KOAUPYIOIIY IO HMMyHOFeHHbIﬁ MNOJIUIICIITU A, MOKHO
BBOJIUTh CYOBEKTY, U IPU 3TOMy CyOBEKTa DPa3BUBAECTCS AKTUBHBI HNMMYyHHBIH OTBET B
OTHOLIEHUHM HUMMYHOT€HHOIO TNoJunentuna. VMMyHOreHHble NOJUIMENTUAbl SBJISAIOTCS
TaKUMH, KakK OIMCAHO BbIIIE€ B HACTOSLIEM JOKyYMEHTe. B HEKOTOphIX BapuaHTax

OCYIIECTBJICHU BbI3BIBACTCS 3aIMUTHBIN HMMYHHbIﬁ OTBCT.

[0187] AnpTepHaTMBHO, BUPYCHBIH BEKTOP MOKHO BBOIUTH B KJIETKY €X VIVO, U MPU 3TOM
U3MEHEHHYIO0 KIJIETKYy BBOZST CyObekTy. BUpyCHBII BEKTOp cConmepIKaluii IeTepoOrHYHY0
HyKJIEMHOBYIO KHCJIOTY BBOJAT B KIETKY, M 3Ty KIETKYy BBOAAT CyOBEKTy, IPHU 3TOM
réTepoJIOruyHast HYKJICHMHOBast KHCJIOTA, KOOupyromas HMMYHOI'CH, MOKET OBITh
SKCIPECCUPOBAHA  MOXKET MHAYLIUPOBATD y CyOBEKTa MMMy HHBIH OTBET MPOTHB HUMMYHOTEHA.
B KOHKpeTHbIX  BapuUaHTAaX  OCYLIECTBJICHUS  KJIETKa  NPEACTaBIsieT  COOOM

AHTUTEHIIPEICTABIISIOMYIO KJIETKY (HAapUMep, TEHAPUTHYIO KJIETKY ).

[0188] «AKTHUBHBIII UMMyHHBI OTBET» WM «aKTUBHBIH HMMYHUTET» XapaKTEepPHU3YeTCs
«y4acTHeM TKaHEH M KJIETOK XO3sIMHA TOCJie BCTpeYd ¢ MMMyHOreHoM. OH BKIFOYaeT
i depeHIpOBKY 1 IpoTUdEepaio UMMY HOKOMITETEHTHBIX KJIETOK B JIMM(OPETHUKY JIIPHBIX
TKaHSX, YTO NMPUBOIUT K CHHTE3y AHTHTENA WM K PA3BUTHIO OMOCPEIOBAHHON KJIETKAMHU
peakuMOHHON cmocoOHOCTH, WM K ToMy © apyromy». Herbert B. Herscowitz,
Immunophysiology: Cell Function and Cellular Interactions in Antibody Formation, in
IMMUNOLOGY: BASIC PROCESSES 117 (Joseph A. Bellanti ed., 1985). AnprepHaTuBHO
YCTAHOBJIEHO, YTO aKTHBHBIAH MMMYHHBIH OTBET PAa3BHBAETCS Y XO35IMHA MOCJE BO3AEHCTBUS
UMMYHOT'€HOB TpU HHQPEKUWH WIA TPH BAKIUHALUWK. AKTHBHBII HUMMYHHTET MOXKET
OTJIMYATHCS OT MACCHBHOIO MMMYHHTETA, KOTOPBIA MPHOOPETAETCs] MOCPEICTBOM MepeHoca
NpeBapUTENbHO CPOPMUPOBAHHBIX BEIIECTB (AaHTHTEIN, (PAKTOPOB MEPEHOCA, TPAHCILIAHTATA

TUMyCa, HWHTEpJIEHKNHA-2) OT aKTHMBHO HMMYHH3HPOBAHHOTO XO35MHA K HEHMMMYHHOMY
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XO35MHY .

[0189] B kOHTEKCTe HACTOSAINErO MOOKYMEHTA «3aLUTHBIN» MMMYyHHBIH OTBET WIH
«3AIIUTHBII» UMMYHHTET 0003HA4YaeT TO, YTO UMMYHHBIH OTBET OOECHEYHBAET HEKOTOPOE
MPEeUMYINeCTBO i CYOBbEKTa, B TOM YTO OH MPEAOTBpAIlaeT WM YMEHbBIIAET YacTOTY
BO3HUKHOBEHUS 3a00JIeBaHUsl. AJIBTEPHATUBHO, 3aIIUTHBII UMMYHHBIN OTBET HWJIU 3aIATHBINA
UMMYHHUTET MOXKHO HCIOJIb30BATh JUISl JICYEHUs] W/Win TPOPUIAKTHKH 3a00JIeBAHUS, B
YaCTHOCTH, 3JIOKAYECTBEHHOI'O HOBOOOPA30BaHUS WJIHM OIMyXOoJyiel (Hampumep, MmoCpencTBOM
NpeNoTBpalleHsT O00pa30BaHMUs 3JIOKAYECTBEHHOTO HOBOOOPA30BaHMUS WM  OIMyXOJIH,
MOCPEICTBOM BBI30BA PErPECCHU 3JIOKAYECTBEHHOI'O HOBOOOPA30BAHMS WIJIM OIYXOJIH W/ WU
MOCPEACTBOM TPENOTBPALIEHHUS] METaCTa3HMPOBAHUS W/WIH TMOCPEICTBOM TMPEAOTBPAIICHHUS
pocTa METacTaTUYEeCKHX Y3JI0B). 3amuTHble 3((EKTbl MOTYT SBJIATHCS MOJHBIMH WJIH

YaCTUYIHBIMHU, IPU YCJIIOBUHU, YTO NPECUMYLICCTBO JICUCHM ITPEBBILIACT JIFOOBIE €ro HEOOCTATKH.

[0190] B KOHKpeTHBIX BapuUaHTax OCYLIECTBJIEHUs] BHUPYCHBIH BEKTOpP MWJIM KIETKY,
COJIEP>KALIYIO T€TEPOJIOrMUHY 0 Hy KIIEMHOBYH0 KUCJIOTY, MOXKHO BBOJUTDH B IMMY HOJIOTHYECKU

5 PEeKTUBHOM KOJMYECTBE, KaK ONMHUCAHO HIIKE.

[0191] BupycHble BEKTOpPbI MO HACTOSLIEMY H300PETEHHUI0 MOKHO BBOJIUTBH TaKXKe IS
UMMy HOTEPAITUH 3JI0KAYeCTBEHHOIO HOBOOOPA30BaHMS MOCPEACTBOM BBEICHHS BUPYCHOTO
BEKTOpA, SKCIPECCUPYIOIIEr0 OAMH WM Oojiee aHTUICHOB KJIETKU 3JI0KAYECTBEHHOTO
HOBOOOpa3oBaHMs (MJIM HMMYHOJIOTHUECKH CXOOHYIO MOJIEKYJy) Wi JIFOOOH Jpyroi
UMMYHOT'€H, BBbI3BIBAIOIIUN HMMYHHBIII OTBET TMPOTUB KJETKH 3JIOKAYECTBEHHOI'O
HOBOOOpasoBaHusA. [ WJUTFOCTpALMU: UMMYHHBIH OTBET y CYOBEKTa MOXKHO BBI3BIBATH
NPOTUB AHTUTEHA KJETKH 3JI0KAYeCTBEHHOIO HOBOOOPA30BAaHUSI MOCPEICTBOM BBEIEHHS
BHPYCHOI'O BEKTOpA, COAEPIKAILEro reTepOJIOTUYHYI0 HYKJIEHMHOBYIO KHUCJIOTY, KOAUPYIOLIYIO
AHTUTEH KJIETKU 3JIOKAYE€CTBEHHOTO HOBOOOPA30BAHMSI, HAIIPUMEP, IS JIEUeHHsI CyObeKTa CO
3JIOKAUYECTBEHHbIM  HOBOOOpa3OBaHWEM  W/WIM Ui NPEAOTBPALICHUS  PA3BHUTHUSA
3JI0KAYECTBEHHOTO HOBOOOpa30BaHUSl y CyObekTa. BHPYyCHBIH BEKTOp MOXKHO BBOAHTH
CYyOBEKTY in ViVO WM C UCTOJB30BAHHEM CIOCOOOB €X ViVOo, KaK OMHCAHO B HACTOSIIEM

JOKYMEHTE.

[0192] AnbTepHaTHUBHO, AHTUT€H  3JIOKAYECTBEHHOTO  HOBOOOPA30BaHUSI  MOXKET
SKCIPECCUPOBATHCA KaK YaCThb BUPYCHOTO KariCuaa Ujiin 6bITb HMHBIM o6pa30M ACCOLIMHUPOBAH C

BUPYCHBIM KarCUaoM (HarpuMep, Kak OMMCAHO BBILIE).
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[0193] B «kauecTtBe [pyroil ajbTePHATUBBI IS JIEYCHUS WWIH TPOPUIAKTUKH
3JI0KA4ECTBEHHOIO HOBOOOPA30BAHUS MOXKHO BBOAHTH JIFOOYIO APYTYIO TEPANEBTHUYECKYIO
HYKJIEMHOBYI0 kucioty (Hampumep, PHKwu) wmnm nomunentun (Hampumep, LWTOKHH),

W3BECTHBIE B TAaHHOU 00JIaCTH.

[0194] B koHTEeKCTE HACTOALIETO JOKYMEHTAa, TEPMHH «3JIOKAYeCTBEHHOE HOBOOOPA30BaHUE
OXBATHIBAET 3JIOKAYECTBEHHbIE HOBOOOpas3oBaHus, (opmupyromue onyxoiu. [lomoOHbIM
o0pa3oM, TEpPMHUH «3JIOKAYeCTBEHHAs] TKaHb» OXBATBhIBAET OMyXOJU. «AHTUI€H KIETKH

3JIOKa4YCCTBCHHOI'O HOBOO6paSOBaHI/I${)) OXBAaTbIBACT aHTHUI'CHBI Ol'[yXOJ'IGﬁ.

[0195] Tepmun «3noKauecTBEHHOE HOBOOOpa3oBaHME» O0ONalaeT 3HAUYEHUEM, IMOHSATHBIM B
IaHHOH 00NacTH, HampHMep, HEKOHTPOJIHUPYEMBIN POCT TKaHH, OOJaJaloIil MOTEHIHAIOM
IUIl PaclpOCTPaHEHUs K OTHAJIEHHBIM ydYacTKaM oOpraHusma (T. €. MeTacTa3upOBaHMs).
UnnrocTpaTUBHBIE 3JI0Ka4€CTBEHHbIE HOBOOOPA30BaHMsI BKJIOYAIOT B ce0s, Oe3 OrpaHUuEHHI,
MEJIAHOMY, aJIeHOKAPLUHOMY, TUMOMY, JUM(pOMY (Hampumep, HEXOIKKMHCKYIO JTUM(pOMY,
mumbomMy XOIKKHHA), CAPKOMY, PaK JIETKOTO, PaK MEYEHH, PAK TOJICTOH KHUIIKH, JEHKO3, paK
MAaTKH, PaK MOJIOYHOH KeJe3bl, PaK MPEACTATENbHOM KeNe3bl, PaK AMYHUKA, PAK IIEHKN MATKH,
paxK MOYEBOTrO My3bIpsi, paK MOYKHU, paK MOKEIyAOYHOM jKeNe3bl, 3JJ0Ka4eCTBEHHYIO OIyXOJIb
TOJIOBHOT'O MO3Ta U JII000€e Ipyroe 3JI0Ka4eCTBEHHOE HOBOOOPA30BaHHE MJTH OHKOJIOTHYECKOE
3a0onieBaHNe, U3BECTHOE B HACTOSIILEE BpPEeMs WM TO, KOTOpoe OyZeTr OTKphITO mo3ke. B
WUTIOCTPATUBHBIX BAPHAHTAX OCYIIECTBJICHHsI B M300PETEHUU MPENJIONKEH CIOCO0 JIeUeHHsI

W/1i POQUIAKTHKY 3JI0KAYE€CTBEHHBIX HOBOOOPA30BaHMHA, (POPMHUPYIOLIUX OMYXOJIb.

[0196] TepmuH «OmMyXxoNb» TakKe TMOHMMAKOT B JaHHOW OOJNACTH, HANpUMeEp, Kak
MAaTOJIOTHYECKYI0 Maccy HenuddepeHIUPOBAHHBIX KJIETOK BHYTPU MHOTOKJIETOYHOIO
opranm3ma. Omnyxoju MOTYT OBITh 3JIOKQYeCTBEHHBIMH WM JOOpOKAa4eCTBEeHHbIMH. B
WITFOCTPATUBHBIX ~BapHaHTAaX OCYIIECTBJIEHUS CIOCOOBI, PACKPBITbIE B  HACTOSIIEM

AOKYMEHTEC, UCTIOJIB3YIOT IJIA HpO(I)I/IJ'IaKTI/IKI/I " JICUCHUA 3JIOKaYCCTBCHHBIX OHYXO.]'IGI\/’I.

[0197] Tlon TepMuHAMH «TIPOBEACHHE JIEUEHUS 3JIOKAYECTBEHHOIO HOBOOOPA30BAHUSY WJIH
«JIeYeHHe 3JI0KaYeCTBEHHOTO HOBOOOPA30BAHHS» MMOAPA3YMEBAIOT YMEHBIICHUE TSKECTH
3JIOKAYECTBEHHOTO HOBOOOPA30BaHUS WM MO MEHBIIEH Mepe YaCTHYHOE yCTPaHEHUe, /WU
3aMelJieHHe MPOrPecCUpOBaHusl 3a0OJieBaHUsl, WHIH TO, 4YTO 3a0ojieBaHWE OepyT TOA
KOHTPOJIb W/Wiu CTaOUIU3NPYIOT. B KOHKPETHBIX BapHaHTaX OCYINECTBJICHHS 3TH TEPMUHBI

YKa3bIBAKOT Ha MNPCAOTBPALICHUEC HWIIM YMCHBIICHUC WU IIO MEHBIIEH MEPE YaCTHUYIHOC
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yCTPAaHEHWE  METACTA3MPOBAHUS  3JIOKAYECTBEHHOTO  HOBOOOpPA3OBaHHWsSI  W/WIM  Ha
MPEAOTBPALIEHUE WIM YMEHBLIEHHE WIM MO MEHbIIEH Mepe 4aCTUYHOE YCTPaHEHHE pOCTa

METACTaTUICCKUX Y3JIOB.

[0198] Ilom TepMMHaAMHU «HIpPENOTBpALICHHE 3JI0KAYECTBEHHOTO HOBOOOPA30BAHUS» HIIU
«OCYIIECTBJICHHE MPEAOTBPAIICHHs 3JI0KaUeCTBEHHOTO HOBOOOPA30BaHUS) MOIPa3yMEBAIOT,
YTO CIOCOOBI IO MEHBIIEH Mepe YaCTUYHO YCTPAHSIOT WIIH YMEHBINAIOT H/HITH 3a1€PKUBAIOT
3a00/1€BaéMOCTb  W/WJIM  TSDKECTh ~ Hadalla  3JIOKAYeCTBEHHOTO  HOBOOOPA30BaHUSI.
AJNBTEpHATUBHO YKAa3aHO, YTO HA4Yajio 3JIOKAYeCTBEHHOTO HOBOOOpPA30BaHHA y CyObekTa
MO>KHO YMEHBIIIATh B CMBICJIE BO3MOKHOCTH HJIH BEPOSITHOCTh BOSHUKHOBEHUS, W/UJIH MOXKHO

3a/1€P>KUBAT.

[0199] B xOHKpeTHBIX BapHaHTaX OCYLIECTBICHUs y CyOBEKTa CO 3JI0KaueCTBEHHBIM
HOBOOOpPA30BaHMEM MOJKHO H3BJIEKaTh KJIETKH M TMPUBOAUTH MX B KOHTAKT C BHUPYCHBIM
BEKTOPOM, OKCIPECCUPYIOLIUM AaHTHIeH 3JIOKAYECTBEHHOH KIJIETKH, B COOTBETCTBHU C
HACTOSAIIMM M300peTeHneM. 3ateM MOAM(MUIMPOBAHHYIO KIETKY BBOAAT CyOBEKTy,
IOCPEACTBOM  4ero CTUMYJHMPYIOT HMMYHHBIH OTBET TIPOTHUB AHTHI€HA  KIETKH
3JI0Ka4E€CTBEHHOTO HOBOOOPA30BaHMsL. DTOT CIOCO0 o0ecneunBaeT 0COOEHHbIE MPEUMY LIIECTBA
NPU UCTIOIB30BAHUM JJIsI CyOBEKTOB ¢ UMMYHHOMN HEIOCTATOYHOCTBIO, KOTOPbIE HECTTOCOOHBI
pa3BUBATh JOCTATOYHBIH HMMYHHBIH OTBET in Vvivo (T. €. HECHOCOOHBI YCHJIEHHO

O6pa30BbIBaTb AHTUTEJIa B JOCTATOYHBIX KOJII/ILIGCTBaX).

[0200] B nanHol 001acTH U3BECTHO, YTO UMMYHHbBIE OTBETHI MOKHO Y CHJIUBATh MIOCPEICTBOM
UMMy HOMOJY JIUPYIOIIUX UTOKWMHOB (Harpumep, ajbda-uHTepdepoHa, Oera-untepdhepoHa,
ramma-uHTepdepona, omera-uHtepdepoHa, Tay-uHTepdepoHa, UHTeplelikuHa-1-anbda,
uHTepNeiikuHa- 1, uHTepaelknHa-2, WHTEepIeHKUHA-3, WHTEepJIeHKuHa-4, WHTEepJIeHKUHA S,
UHTEPJIEHKNHA-0, UHTEpJEHKUHA-/, UHTEpJIECUKNHA-8, UHTepJeKuHA-9, uHTepreikuHa-10,
UHTEepJIeHKnHa-11, UHTEpJICEHKNHA-12, UHTEpJIeHKuHa-13, UHTEepJeKnuHa-14,
uHTepneiikuHa-18, ¢akropa pocta B-knerok, sumramma CD40, ¢akropa Hekposa
onyxojeit-aabda, (pakTopa HEKpo3a OMyXOieh-f3, MOHOIMTAPHOTO XEMOATTPAKTAHTHOIO
Oenka-1, rpaHyJoIUTApHOMAKPO(DAraJbHOrO  KOJIOHHECTHMYJIMpYIOImero ¢akropa W
mum¢porokcrHa).  COOTBETCTBEHHO, HMMYHOMOAYJHMPYIOIIME LHUTOKUHBI  (Hampumep,
uaaynupyiomue CTL UTOKHWHBI) MOXKHO BBOAWUTH CYOBEKTy B COYETAHHU C BHUPYCHBIM
BEKTOPOM. LIMTOKMHBI MOKHO BBOAWTH JIFOOBIM CITOCOOOM, W3BECTHBIM B JAHHOHW 0OJACTH.

OK30reHHbIe OUTOKHWHBI MOXHO BBOAUTDH CY6"beKTy, WA, AJIbTCPHATUBHO, MOXKHO JOCTABJIATH
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CYyOBEKTY HYKJIEMHOBYIO KUCJIOTY, KOAMPYIOIIYIO LIUTOKUH, C UCTIOIB30BAHUEM TOAXO/SIIIErO

BEKTOpPA, U MPOAYLHUPOBATh IUTOKHH 1N ViVO.
Cy0bexThl, (hapManeBTHYECKHE COCTABBI H CMIOCO0bI BBeAeHHS

[0201] BupycHble BEKTOPBI M KaIICHABI IO HACTOALIEMY M300PETEHUIO HAXOMST NPUMEHEHNE
KaK B BETEPUHAPUH, TaK U B MeauuuHe. [IpurogHele CyObEKThI BKJIIOYAIOT KaK NTHI, TaK H
MJIEKONUTAIOLINX. B KOHTEKCTE HACTOSINEro JMOKYMEHTa TEPMUH «IITHLBDY, BKJIIOUAET, Oe3
OTpaHUYEHUH, Kyp, YTOK, IyceH, mepenenoB, UHAeeK, (pa3aHOB, MOMyraes, JIMHHOXBOCTBIX
MOMYyraidyuKOB U T. II. B KOHTEKCTE HACTOSLIEr0 NOKYMEHTAa TEPMHUH «MJIEKOIMUTAIOLIEE)»
BKJIIOYaeT, O€3 OrpaHHYeHUH, YeloBeKa, HU3LINX MPUMATOB, KPYIHBIH pOraThlii CKOT, OBell,

KO3, JIOIIaJel, Komiek, cobak, 3aiineoOpasHbix u T. 1. CyObeKTbI-IOAU BKIOYAIOT

2
HOBOPOKACHHBIX, IeTel, MOAPOCTKOB, B3POCTBIX M MOXHIBIX CyOBEKTOB. B HEKOTOPBIX
BapUAHTAX OCYIIECTBJICHHUS BO3PaCT CyObeKTa-4eIoBeKa MOXKET ObITh MeHee 6 MECSILIEB, MEHEe
2 niet, menee 5 jer, menee 10 niet, ObiTh B nrana3one 10-18 yer, 19-29 ner, 30-35 ner, 36-40

Jet wiu ObITh cTapiue 40 Jer.

[0202] B mnnmrocTpaTHBHBIX BAPHAHTAX OCYLIECTBICHHUS, CY OBEKT K HYKAAETCSD B IPUMEHEHUU

CHOCO6OB, OMUCaHHBIX B HACTOALIEM JOKYMECHTE.

[0203] B KOHKpeTHBIX BapHaHTaX OCYIIECTBIEHUS TMpeniokeHa (apMaleBTHIECKasI
KOMIIO3UIIMSI, CONeprKaliasi BUPYCHBINA BEKTOP, /WA KATICU, U/ WU KaTICUIHbIN OeJIOK, W/wiu
BUPYCHYIO YAaCTHIy IO H300peTeHHI0 B (hapMaleBTHUECKU MPHUEMJIIEMOM HOCHUTENE W,
HeoOs3aTebHO,  JpyrHe  MEAWIMHCKHE  Tpenaparbl, (apMaleBTHYECKHe  areHThI,
crabunusatopel, Oydepbl, HOCUTENM, aAbIOBAaHTHI U T. . Kak mMpaBuio, HOCHTENb IS
UHBEKIUH SBJISIETCS KUIKUM. J{JIs1 Ipyrux CrocoOOB BBENEHUs, HOCUTEh MOJKET SIBJISThCS
o TBepAbiM, JHOO KUAKUM. [T BBEIEHHUS TIOCPENCTBOM HHTAJSILIMKA, HOCHTEh MOMKET
SIBJIATBCS IPUTOTHBIM JJISI BIBIXaHUS U, HEOOS3aTeNIbHO, MOKET HAXOIUTHCS B (POPME TBEPIBIX

WJIHN JKUAKUX YaCTHILI.

[0204] ITon «dapmaneBTHYECKH TPUEMIIEMBIMY TOHUMAIOT MaTE€PHall, KOTOPBIH HE SIBJISETCS
TOKCHYHBIM MJIH HHBIM 00Pa30M HEXKEJaTeIbHBIM, T. €. MaT€PHaJ MOKHO BBOAHUTH CyOBEKTY,

HE BBI3bIBAsI KAKUX-THOO HEXKeNaTeIbHbIX Ononorndeckux 3h(eKTos.

[0205] OnuH acniekT HaCcTOSIIIEro U300PETEHMsT OTHOCUTCS K CIIOCO0y TepeHOCca HY KIIEMHOBOM

KHCJIOTBI B KJIETKY 1n Vitro. BUpyCHBII BEKTOP MOKHO BBOJIUTH B KJIETKH C COOTBETCTBYIOLIIM
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NOKa3aTeJIeM MHOXKECTBEHHOCTH HWH()HIMPOBAHUS B COOTBETCTBHH CO CTaHAAPTHBIMH
croco0amMy  TPAHCAYKLUWH, TOAXOMSIIIUMH JUISI KOHKPETHBIX KJIETOK-MUIIeHEH. THuTphI
BUPYCHOTO BEKTOpPA, IMOJIEKAINEr0 BBEACHUIO, MOXKHO MEHSTh B 3aBUCHMOCTH OT THIA H
KOJINYECTBA KJIETOK-MHUIIEHEH U KOHKPETHOTO BUPYCHOI'O BEKTOPA, M UX MOXKET ONPENEISTh
CHELMANCT B JaHHON 00JacTu 0€3 M3NUIIHEr0 SKCIEPUMEHTUPOBAHMS. B MILTIOCTpaTUBHBIX
BAPMAHTAX OCYIIECTBICHHS B KJIETKYy BONST MO MeHbIIeH Mepe mpuOmmsuTensHo 10°
MHDEKIHOHHBIX eIMHUL, HEOOA3aTeNbHO IO MeHbuIeli Mepe mnpuOam3uTensHo 10°

I/IH(l)eKL[I/IOHHbIX CAHHUII.

[0206] Knerka (kieTku), B KOTOPYIO (-bl€) MOXXHO BBOAHTDH BUPYCHBIN BEKTOP, MOXKET (MOTYT)
NpUHAJIEKaTh K JIOOOMy THUIy, BKJIFOYas, O€3 OrpaHHYEHHUIl, HEpPBHbIE KJIETKHU (BKIIFOYAsS
KJIETKU Nepu(eprudeckoil U LHEHTPAIbHOW HEPBHBIX CHCTEM, B YACTHOCTH, KJIETKU FOJIOBHOTO
MO3ra, Takhe Kak HEeHpOHBI U OJNIUTONEHAPOLUTHI), KIETKU JIETKUX, KJIETKU Iasza (BKIOYast
KJIETKH CETYATKH, KJIETKU NMUTMEHTHOTO SIUTENHUs] CeTYATKH U POTOBHULIbI), AIHUTEIHAJIbHbIE
KJIETKU (Hampumep, SMUTENHAajbHble KJIETKH KHIIEYHHKA M JbIXAaTENIbHBIX IMyTeH), KIETKH
MBIIIL] (HAPUMep, KJIETKH CKEJIETHBIX MBIIIL, KJIETKH CEpIeYHON MBIIIIbI, KJIETKH IJIaJKUX
MBI W/WIA KJIETKU MBIMIbI AuadparMbl), JEHAPUTHBIE KIETKH, KJIETKH IOKENyIOYHOH
JKeJe3bl (BKJIFOUasi KJIETKH OCTPOBKOB), KJIETKHM NEYEHH, MUOKAPAUAIIbHbIE KIETKH, KJIETKH
KOCTeH (Hampumep, CTBOJIOBbIE KJIETKH KOCTHOTO MO3Ta), T'€éMaTOMO3THYECKHUE CTBOJIOBBIE
KJIETKH, KJIETKU CEeJIE3€HKH, KePATUHOLUTBI, (PUOPOOIACTBI, SHAOTENHATIbHBIC KJICTKH, KIETKH
NPEICTATENIbHON »KeNie3bl, 3apOABILIeBble KJIETKH U T. 1. B MIUTIOCTPAaTHBHBIX BapUaHTaX
OCYIECTBIIEHHs KJIETKAa MOXET MPEACTaBIATh COO0i 0Oy KIETKy-IpeAIecTBeHHUK. B
KauecTBe JOMOJHUTEIbHON BO3MOXKHOCTH KJIETKA MOXKET INPEICTaBIATb COOOH CTBOJIOBYIO
KJIETKY (Hampumep, HEPBHYIO CTBOJIOBYIO KJIETKY, CTBOJIOBYIO KJIETKY IeueHH). B kauectse
JOTOJSHATEIBHON  aJbTEPHATHBBI ~ KJIETKA  MOXKET  TPEACTaBIATb  COOOH  KJIETKY
3JI0KA4EeCTBEHHOIO HOBOOOPA30BaHUs WM KJIETKYy OIMyxoju. bomee Toro, kierka MOXeT

MNpOUCXOOUTHb U3 JIFOOBIX BUAOB, KaK YKa3aHO BbILIE.

[0207] BupycHbIi BEKTOp MOXHO BBOAUTH B KIJIETKM 1IN VItro C LENbI0 BBEACHUS
MOAU(PHUIIMPOBAHHON KJIETKH CyOBbeKTY. B KOHKpETHBIX BapHaHTaX OCYILIECTBJICHHS], KIETKH
U3BJIEKAIOT Y CyObeKTa, BBOAAT B HUX BUPYCHBINH BEKTOp, U 3aT€M KJETKU OOPAaTHO BBOIST
cyOBekTy. B naHHO#H 005acT H3BECTHBI CIOCOOBI H3BJICUEHHS KIIETOK U3 OpraHu3Ma CyObeKTa
s 00pabOTKM eX VIVO C TOCHIEAYIOLINM BBEeIEeHHEM OOpaTHO CyOBeKTy (CM., Hampumep,
nareHT CIIA Ne 5,399,346). AnbTepHaTHBHO, pEKOMOWHAHTHBIA BHPYCHBIH BEKTOP MOJKHO

BBCCTHU B KJICTKH, MMOJIYUCHHBIC OT CY6’beKTa-I[OHOpa, B KYJIbTUBHUPYECMBIC KJICTKU WU B KJIICTKU
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U3 JH000ro APYroro noaxoadamero UCTOYHUKA, U BBOAAT YIIOMSAHYThIC KIICTKU HY JKAAOIEMY CsA

B 3TOM CYOBEKTY (T. €. CYyOBEKTY-« PELIUTTHEHTY » ).

[0208] Kierku, npuronHble sl TOCTABKH HYKJIEHHOBOW KHUCJIOTHI €X VIVO, SIBJISIFOTCS] TAKUMH,
KaK OMHUCAHO BbIlIe. J103bI KJIETOK IJIsl BBEIEHUSI CYOBEKTY Oy Iy T MEHSITHCS B 3aBUCUMOCTHU OT
BO3pacTa, COCTOSIHUSI M BUA, K KOTOPOMY MPHUHAJICIKUT CYOBEKT, THUIIA KJIETOK, HY KIIEHHOBOU
KHUCJIOTBI, SKCIIPECCUPYEMOI KJIETKOH, crocoda BBeneHUs: U T. . Kak mpaBuiio, BBOIAT IO
MEHbIIEeH Mepe OT MPUOIH3UTENHLHO 10* o PUOTH3UTENILHO 10® KeToK WM Mo MeHbLIei
mepe oT npubmusuTensHo 10° 10 npubmmsuTensro 10° KeTok Ha 103y B (apMaLeBTHIECKH
npueMIeMOM  Hocutele. B KOHKpETHbIX  BapuUaHTaX  OCYILUECTBJEHUS  KJIETKHU,
TPaHCOYLIMPOBAaHHBIE BHUPYCHBIM BEKTOPOM, BBOIST CYOBEKTYy B  TEpPareBTUYECKU

3(1)(1)6KTI/IBHOM KOJIMYECTBE B KOM6I/IHa]_II/II/I C (l)apMa]_IeBTI/I“IeCKI/IM HOCHUTCIICM.

[0209] B HexoTOpBIX BapHaHTaX OCYIIECTBIECHNUS BUPY CHbIIl BEKTOP BBOZAT B KIIETKY, U KJIETKY
MOTYT BBOIUTH CYOBEKTYy MAJsI BbI30BA HMMMYHOI€HHOI'O OTBETa NPOTHB IOCTABISIEMOTO
nojunenTraa (Hampumep, SKCIPecCHPOBAHHOTO B (popme TpaHCcreHa miu B karcunae). OObIHHO
BBOJSIT HEKOTOPOE KOJIWYECTBO KJIETOK, SKCIPECCHPYIOINX HMMYHOTeHHO 3(h(eKTHBHOE
KOJIMYECTBO TOJIMMENTHAA, B KOMOMHAIMK ¢ (hapMaleBTHUECKH MPHEMIIEMBIM HOCHTEJIEM.
«MmmyHOreHHO 3 (QeKkTHBHOE  KOJMYECTBO»  MPEACTABISET  COOOW  KOJMYECTBO
SKCIPECCUPOBAHHOrO MmoJMnenTuaa, AOCTATOYHOC IJisI TOrO, yTOOBI BBI3BATH AKTUBHBIN
UMMy HHBIH OTBET MPOTHUB MOJIUIENTHAA Yy CyObeKTa, KOTOPOMY BBOIAT (hapMalleBTHUECKHIT
cocrtaB. B KOHKPETHBIX BapHUaHTax OCYMECTBIICHUA O03a ABJISACTCA I[OCTaTOLIHOI\/‘I JJIA
NOJY4YEeHUS] 3AIIUTHOTO HMMMYHHOro oOTBeTta (kKak onpeneneHo Bboime). CreneHb
obecrieunBaeMoOn 3allUThl HE OOJDKHa OBbITb TIIOJIHOM WIIH 3almuTa HE AOJIKHa OBITH
HOCTOSIHHOI\/'I, Mpu yCJIOBUH, YTO NMPEUMYLICCTBA OT BBEACHHWA MMMYHOI'CHHOI'O MOJIMIICITUAA

NPEBBIIAIOT JFOOBIE €r0 HEOCTATKH.

[0210] Takum oOpa3oM, B HACTOSIIEM U300PETEHUH TNPEIJIOKEH Crocod BBEACHHUS
HYKHGHHOBOﬁ KHCJIOTBI B KIIETKY, IIPUYEM CHOCO6 BKJIFOYACT MPUBCACHUE KJIETKHU B KOHTAKT C

BUPYCHBIM BEKTOPOM, BUPYCHOW YaCTHIIEH H/MIIH KOMITO3UIUEH 110 3TOMY H300pETEHHIO.

[0211] [lonmonmHUTENbHBIM aCHeKT H300peTEeHUs MpeAcTaBisieT coOOW Crmoco0 BBEACHHS
BUPYCHOT'O BEKTOpPA, BUPYCHOM YaCTHUIBI M/UJIM BUPYCHOTO KalCHIA IO 3TOMY H300pETEHHIO
cyOpekTy. Takum oOpa3om, B HACTOSIIEM U300PETEHUH TAKKE MPEIJIOKEH Coco0 TOCTaBKU

HYKJIEMHOBOHW KHCJIOTBI CyOBEKTY, BKIIOYAIOIIUI BBEACHHE CYOBEKTY BUPYCHOH YaCTHIIBL,



WO 2019/195423 73 PCT/US2019/025584

BUPYCHOTO BEKTOpa W/WJIM KOMIIO3ULMHM IO 3TOMy H300peTeHuro. BBeneHue BHpPYCHBIX
BEKTOPOB, BUPY CHBIX YaCTHIL H/MJIH KAIICHAOB TI0 HACTOSLIEMY H300PETEHHIO HY KIAIOLIIEMY CsI
B OTOM CYOBEKTY-UEeJIOBEKY MM YXHBOTHOMY MOYKHO OCYINECTBIISITH JIOOBIMH CIOCOOaMH,
W3BECTHBIMH B JaHHON obOsactu. Heobs3aTeNbHO, BUPYCHBIM BEKTOpP, BUPYCHYIO HYaCTHIY
WK KalCuja JOCTAaBISIOT B TepaneBTHUecku 3(QexkTuBHON n03e B (apMaleBTUIECKH
NpUEeMJIEMOM HOcHUTeNne. B NpeAnodYTUTENbHBIX BapUaHTAax OCYLIECTBJIEHUS JOCTaBISIOT
TeparneBTHUeCKN 3(P(PEKTUBHOE KOJMUYECTBO BHPYCHOTO BEKTOPA, BUPYCHOM YaCTHULBI W/WIH

Karncujaa.

[0212] BupycHble BeKTOpPBI W/MIM KANCHIIBI 10 U300PETEHNUI0 MOKHO, KPOME TOTO, BBOAUTH
MALMEHTy JJIs1 BbI30BA MMMYHOI€HHOIO OTBeTa (Hampumep, B KadecTBe BakIMHbI). Kak
NPaBIJIO, HMMMYHOT€HHbIE KOMIIO3HLIMM IO HACTOSINEMY H300PETEeHHIO COAepIKar
UMMy HOT€HHO 3(h(h)eKTUBHOE KOJIMYECTBO BUPYCHOTO BEKTOPA W/HJIH KallCuaa B KOMOMHALIMH C
(dapmaueBTHYeCKH MpUeMIIeMbIM HocuTeneM. Heobs3aTenpHO m03a SIBISIETCS AOCTATOYHOM
Ui TOJYYeHHs] 3allUTHOTO MMMYHHOro otrBera (kKak ompeneneHo Bboime). CTeneHb
obecrieunBaeMol 3alIUThl HE AOJDKHA OBITH IMOJHOH MM 3alluTa HE MAOJDKHA ObITh
MOCTOSIHHOM, NMPH YCJIOBUHU, YTO MPEUMYLIECTBA OT BBEJIEHHs] HMMYHOT€HHOI'O MOJIUIENTHAA
NPeBBINAIOT JT0ObIe ero HepocTaTkh. CyObeKTbl M MMMYHOTEHBI SIBJISIIOTCSI TaKMMH, Kak

OIIMCAaHO BBILIC.

[0213] /1036l BUPYCHOTO BEKTOpa W/ WM KalCUIa, MOAJIEKAIIUE BBEIEHUIO CYOBEKTY, 3aBUCST
oT crnocoba BBeAeHUs, 3a00JIEBaHUS WM COCTOSIHHS, TOJIEKAIIEro JICUEHUIO W/ IU
npopUITAKTHKE, COCTOSHHSI OTHENIbHOTO CyOBeKTa, KOHKPETHOTO BHPYCHOIO BEKTOpa WU
Karcuaa U HyKJIEMHOBOW KUCJIOTHI, MOJIEKAIIEH TOCTaBKe, U T. I, U UX MOXHO ONPEeNsTh
o0menpuHATEIM criocoboM. ITlpumepHBIMU 03aMU ISl TOCTHOKEHUS] TePareBTHYECKOrO
sddexra SBISIOTCS THTPBI 1O MeHblueil Mepe okoio 10°, okomno 10°, okono 107, okomo 10,
OKOJIO 109, OKOJIO 1010, OKOJIO lOH, OKOJIO 1012, OKOJIO 1013, OKOJIO 1014, okono 10"

AHCIYLIMPYIOIINX €IUHUL], He00s3aTEILHO OKOJIO 10°-10" Tpancay LMPYOIMX eXMHAUL
p yuupy p yuupy

[0214] B KOHKpETHBIX BapUaHTax OCYILUECTBJIECHUS AJsl JOCTUKEHHS KEJNATEJIbHOTO YPOBHS
SKCTPECCUH I'eHa MOXKHO MPUMEHSTh OoJjiee OJHOTO BBENEHUs (HampuMmep, IBa, TPH, YEThIPE
wiu OoJiee BBEIEHHI) B TEUEHUE TIEPHO/IA U3 Pa3IMYHbIX HHTEPBAJIOB, HATIPUMED, €KEeCy TOUHO,

CIKCHEACIIbHO, CXKEMECAYHO, CKETOOHO U T. 1.

[0215] UnmrocTpaTUBHBIE CITOCOOBI BBEIECHHST BKJIFOYAIOT B CeOsl IepOpaibHOE, PEKTABHOE,
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TPAHCMYKO3aJIbHOE, HWHTPaHA3aJbHOE BBEACHUE, WHTALUI0 (HAmpUMEp, MOCPEICTBOM
a’po3oiisi), OykkaimbHOe (Hampumep, TMOABS3BIYHOE), BarMHAJIBHOE, WHTPATEKAIBHOE,
BHYTPHUTIJIA3HOE, YPECKOKHOE BBEICHHE, BBEIEHHE in utero (WK in OVO), MapeHTepaJbHOe
(HanmpuMep, BHYTPHBEHHOE, TMOJKOKHOE, BHYTPHKOKHOE, BHYTPUMBIIIEUHOE BBEICHHE
[BKJIIOYAsi BBEACHUE B CKEJIETHBIEC MBILILBI, B MBIIILY AUaGparMbl W/IH CEPACYHYIO MBILILY |,
BHYTPUKOKHOE, BHYTpPHUIUIEBPAIbHOE, BHYTpHULIEpeOpaIbHOE M BHYTPUCYCTaBHOE), MECTHOE
(HanpuMep, Ha MOBEPXHOCTH KaK KOXH, TaK M CIM3UCTBIX 000JIOUYEK, BKIIFOUAs MOBEPXHOCTH
IBIXaTeJbHBIX MyTeH, U YPECKOKHOE BBEICHHE), BHYTPUIMM(pATUIECKOE BBEIECHHE U T. I, &
TaKke€ B BHUAE HEMOCPEICTBEHHON WMHBEKLMH B TKaHb WM OpraH (Hampumep, B IEYEHb,
CKEJIETHYIO MBILIIY, CEPACYHYIO MBIIILY, MBILIIY AUAPpParMbl HIH TOJOBHOW MO3T). MOXKHO
TaKke MPOBOJKTH BBEJCHHUE B OMyXOJb (HAIPHMED, B OMyXOJb WIH B JUM(paTHIECKUN y3el,
win BOMM3M HMX). B HEKOTOpBIX BapuaHTax OCYINECTBJIECHUS BHPYCHBI BEKTOP WJIH
KOMITO3HULIMIO BBOAAT B IJIa3 CyObeKTa, HApUMEP, WHTPABHTPEAJbHBIM, CyOpeTHHAIbHBIM,
CyOKOHBIOHKTUBAIIbHBIM, peTpolyabOapHbIM, BHYTPUKaMEPHBIM 1/ Wim
CynpaxopHouaadbHbIM MyTeM. Haubonee momxopsuiuii crmoco0 B JIOOOM JaHHOM cCliydae
3aBUCUT OT NPHUPOABI M TSIKECTH COCTOSHHS, MOMJIEKAIIETro JIEYEHUIO, U OT HPHPOIBI

KOHKPETHOI'O UCTIOJIB3YyEMOI'0 BEKTOPA.

[0216] BBenmeHue B CKENETHYIO MBIy B COOTBETCTBUM C HACTOSIIUM H300pETEHHEM
BKJIFOYAET, Oe3 OrpaHUYEHUi, BBEACHHE B CKEJIETHYIO MBIIILY B KOHEYHOCTSIX (HAmpuMep, B
U140, MpeArieube, OepO W/WIK TOJIeHb), B CITUHY, LIEI0, FOJIOBY (HAMIPUMED, SI3bIK), TPYIHYIO

KJIETKY, JKUBOT,

[0217] Tasz/mpomesxHOCTh W/MnM manbLbl. [IpUroaHBIE CKENETHBIE MBIIILBI BKJIOYAIOT, 0e3
OTPAaHUYEHUH, CJIEAYIOLINE. MBIIIIA, OTBOASALIAs MHU3MHEN (B PyKE), MBIIIIA, OTBOASLIAS
MH3HUHEL (B CTOIIE), MBIIINA, OTBOASINAS OONBLION Majel CTOIbI, MBIIIIA, OTBOISIIAS MSATYEO
IUTFOCHEBYIO KOCTb, KOPOTKAsl MBIIILA, OTBOASINAS OOJBINON Masiel] KUCTH, AJIMHHAS MBIIILA,
OTBOIAIIAsE OOJBINON Majiel] KACTH, KOPOTKas MPHUBOMASIIAS MBIIIIA, MBIIIIA, MPUBOASIIAS
OONBLION mMajen CTOMbI, JUIMHHAS TPUBONAINAs MbIIILA, OONbIIas MPUBOIINAS MBIIILIA,
MBIIILA, MPUBOAALIAS OONBIIONW Majel KHCTH, JIOKTEBAas MBILINA, MEPEOHssl JeCTHHYHAS
MBIIINA, CYyCTaBHAsl MBIIILA KOJIEHA, NBYTJaBas MbIIILA IUIeYa, ABYIJaBas MbIa Oenpa,
IUIeYeBasl MBIIILA, [UIeYeslydeBas MbIIILQA, [eYHas MbIIIA, KIKBOBUIHO-IIJIEUYEBAsl MBIIIILIA,
MBIIINA, CMOPIIUBAIOIIAss OpOBb, AENBTOBUAHAS MBIIIIA, MBIIIA, OMYCKAOMAs yroj pra,
MBIIIILIA, OITyCKA0Iask HIDKHIOK IyOy, NBYOPIOIIHAS MBIIINA, THUIbHBIE MEKKOCTHBIE MBIIILIbI

(B pyKe), ThUTbHBIE MEKKOCTHBIE MBILIIIBI (B CTOIE), KOPOTKUH JIy 4€BOH pa3rudaTeb 3amsicThs,
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JUTMHHBIN JIy4eBOW pasrubaTeNb 3arsiCThs, JIOKTEBOH pasruOaTesib 3arsiCThs, pa3rndaTenb
MH3UHIA, pasruOaTesib MajbleB, KOPOTKHH pasrudaTesb MaibleB, MJIUHHBIN pa3rudaresb
NaJbLeB, KOPOTKUH pasrudaTenb OOBLIOrO Maiblia CTOMbI, JIHHHBIA pa3rudareb OOJbIIOro
naJblia CTOIbI, Pa3rudaTeNb yKa3aTeNbHOTO MaJIbIla, KOPOTKUH pa3rudaTesb OOJbIIOTO Mablia
KUCTH, JJIMHHBIA pasrudaresib OOJBIIOrO Maiblida KHCTH, JIy4eBOH CruOaTesib 3arsiCThs,
JIOKTEBOW CcrudaTelb 3aIsiCThsl, KOPOTKUN crudatens MU3HHIA (B pyKe), KOPOTKHUNA crudaTenb
MU3UHIA (B CTOME), KOPOTKUH crudarelib MaJibLeB, JIMHHBIA CrHOaTeb MajibleB, Iy OOKHH
crubaresp MajbleB, MOBEPXHOCTHBIM CrudaTenp MaibleB, KOPOTKUI crudareisb OONBIIOro
naJblia CTOMbI, ATMHHBIN crudaTesb OONBIIOro Majblia CTOMbI, KOPOTKHHA crudaTesb OOJIbIIOro
najblia KUCTH, AJTMHHBIN crudaTenb OObIIOro nanblia, J0OHas MBIIILA, UKPOHOXKHAS MBIIIIIA,
noAOOpPOIOUHO-TIOABA3BIYHAA MbIIILA, OOJblLIAs SrOAMYHAS MBILILNA, CPEOHSS ArOAMYHAs
MBI, Majasi SICOJUYHAsi MBI, TOHKAsl MBIILA, TTOAB3IOLIHO-peOepHas MBIIILA IIEH,
HO/IB3IOIIHO-peOepHasi  MBIIIIA IOSICHUILBL, IOJAB3JOLIHO-pe0epHasi MbIIIA TPYIH,
HOZIB3/IOIIHAS] MBILIIIA, HIDKHsISI OJTM3HEII0BAs MBIIILA, HUKHSS KOCAsl MBILIIA, HYDKHSS IPsiMast
MBIIILA, TOJOCTHAsI MBIIILA, MEKOCTUCTBIE MBIIILIBI, MEXXIIONIEPEYHbIE MBIIILBI, JJATepPATbHAs
KPBUIOBU/IHAS MBIIILA, JaTepajbHasl MpsiMasi MbILIIA, IIUPOYANIIasi MbIIILIA CIIUHBI, MBIIILIA,
NOIHUMAIOIIAsl YTOJI PTA, MBIIIIA, MOJHUMAIOINAS BEPXHIOW TyOy, MBIIINA, TOAHUMAOLIAS
BEpXHIOIO Try0y W KpbUIbSl HOCA, MBbIIINA, [OJHUMAIOINAS BEpXHEE BEKO, MBbIIILA,
NOAHMMAIOIIAsT JIOMATKY, JJHHHBIC MBIIIIbI-BPAIIATEeNM, [UIMHHEHIIAs MbIILA TOJIOBBI,
JUTMHHEWIIIAsi MBILIIA [IeH, JUTMHHEHIIAs MBI TPYAH, AJIHHHAS MBIIILA TOJIOBBI, JTMHHAS
MBIIILA IeH, 4epBeoOpasHble MbIIIBI (B pyKe), 4YepBeoOpa3Hble MbIMIbI (B CTOME),
JKeBaTEeJIbHAS MBIIIIA, MEIUAJIbHAsl KPBUIOBHJHAS MBIIIIA, MEAUAIbHAs TpsSMasi MBILIIA,
CpeAHsIsA JECTHUYHAS MBIIIIA, MHOTOPA3/IEIbHbBIC MBILIIIBI, YEFOCTHO-TIOABS3bIUHAS MBIIILIA,
HIDKHSIST KOCasi MBIIIIA TOJIOBBI, BEPXHsISI KOCAask MBIIILA TOJIOBBI, HAPYIKHAS 3amHpaTesibHast
MBIIILA, BHYTPEHHSS 3aMUpPAaTENIbHAS MBIIINA, 3aThIJIOYHAST MBIIIIIA, JJOMATOYHO-TIO bSI3bIYHAS
MBIIILA, MBIIIA, NTPOTHBONOCTABIIIONIAST MH3HHEL, MBbIIINA, MPOTHBOIOCTABJISIOLIAS
OoNbLIONH mMajen KWUCTH, KPyroBas MBIIIIA TIJla3a, KPYroBas MbIILA pPTa, JIAJOHHbBIE
MEKKOCTHBIE MBIIIIIbI, KOPOTKAs JIAAOHHASI MBIIIIA, JUTMHHAS JIAJIOHHAS MBIIILA, rpeOeHYaTast
MBIIILA, OOJIbINAs rPyIHAS MBIIIIA, MaJiasi TPy IHAsI MBILIIA, KOPOTKas MaIoOepIioBasi MbIIILIA,
IUIMHHAsE Mayio0epLioBasi MBIIIIA, TPETbs MaloOepLOBasl MBIIINA, TPYIIEBUAHAS MBIIILA,
MOZOLIBEHHbIE MEKKOCTHBIE MBI, TIOAOIMIBEHHAS MBIIIIA, MOJKO)KHAS MBIIILIA INEH,
NOAKOJICHHAST MBIIIIA, 3aJHAS JICCTHUYHAS MBIIIIA, KBAaJPATHBIA IPOHATOP, KPYIJIbIHA
NpOHATOpP, OOJbINAS MOSICHUYHAS MBIIIIA, KBagpaTHAs MbIIa Oenpa, KBagpaTHAs MBIIIIA

NMOAOLIBLIL, NEPEAHAA TIPsAMasi MbILILA I'OJIOBBIL, JIaTE€paJibHAA IIpsAMasi MbIIILA I'OJIOBBI, OoubIas
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3aHsIsT MpsiMasi MBIIIIA TOJIOBBI, Majasi 3aJHsis MpsiMasi MbIIIA TOJOBbI, MPsiMasi MbIIILA
Oenpa, Oonpimas poMOOBHIHAS MBIIINA, Majas POMOOBHUIHAS MBIIINA, MBIIIIA CMEXa,
MOPTHSDKHAST MBIIIIA, HAMMEHbIIas JIECTHUYHAS MBbIIINA, [OJyTeperoHyaTasl MBbIIIIa,
MOJTy OCTUCTAsi MBIIIIA TOJIOBBI, TMOJYyOCTUCTAsT MBIIINA €W, MOJYOCTHCTAs] MBIIIIA TPYIH,
MOJTy CYXOKHIIbHAST MBIIIIIA, TepenHsisi 3y0dacras MbIIila, KOPOTKUE MbIIIIbI-BpAIlaTENH,
KaMOaJIOBUIHASI MBIIIII[A, OCTUCTAs MBIIIILA TOJIOBbI, OCTHCTAs MBIIIIIA [IIEW, OCTHUCTAsT MBIIIIA
IPYIH, PpEMEHHAs MbIIIILA FOJIOBbI, PEMEHHAsI MbIIILA e, TPy AUHO-KIFUYUIHO-COCLIEBHIHAS
MBIIILA, TPYAUHO-TIObSI3bIYHASI MBILILA, TPy IHHO-IIUTOBUIHAS MBIIILA, IHJIOMOIbSI3bIMHAS
MBIIILA, TOAKIIOUNYHAS MBIIIA, MOJIONATOYHAS MbIIILA, BEPXHss OJM3HELOBAsl MBIIILIA,
BEPXHsIsl KOCAsi MBILIIA, BEPXHsISI MpsiMasi MBIIIIA, MbIIILA-CYy THHATOP, HAJOCTHAS MBbIIILIA,
BUCOYHAsI MBILIILIA, HAMTPSIraTeJb ITUPOKON (acimu, OoJbInas Kpyriiasi MbILILA, Maias KpyrJiast
MBIIILA, MBIl TPYAH, IUATOMOABSI3bIMHAS MbIIILA, MepenHsst OobliedepoBasi MbIIILIA,
3anHsst OosbineOeprioBasi MbIIILA, TpPAnelHeBUIHAs MBIIIIA, TPEXIJaBas MbIIIIA IUIeYa,
MPOMEKYTOUHAs IIUPOKAsh MbIlILA Oepa, JaTepaibHas MHPOKasi MbIIIa Oeapa, MearuaabHast
IMpOKasi Mblna Oexapa, Oosblasi CKyJIOBasi MbIIIA M Majash CKyJIOBasi MBIIINA, a TAKXKe

nrobast Apyras noaxonsias CKEJIE€THas1 Mblllla, U3BECTHAsI B JIaHHOM obJacTu.

[0218] BupycHbIii BEKTOP U/UJTH KAIICHUI MOKHO JOCTABJISITh B CKEJIETHY O MBIIIIIY C TIOMOIIBIO
BHYTPHBEHHOTO BBEJICHHsI, BHY TPHAPTEPUAILHOTO BBEJICHHS, BHY TPHOPIOLINHHOIO BBEICHUS,
nepdy3un  KOHeuHoCTell (HeoOsi3aTenpbHO, € TOMOLIBK  HM3O0JHPOBAHHOW mepy3uH
KOHEYHOCTEH, HanmpuMep, HOTH WK pyKH; cM., Harpumep, Arruda et al., (2005) Blood 105:
3458-3464) w/wnum ¢ TOMOINBIO MPSIMOM BHYTPHMBIIIEYHOH HWHBEKIUU. B KOHKpPETHBIX
BAPUAHTAX OCYLIECTBJICHHs, BUPYCHBII BEKTOpP H/WIIM KATCUJA BBOAST B KOHEYHOCTH (PYKY
u/wunm HOry) cyObekTa (Hanmpumep, CyObekTa ¢ MbIledHoU auctpodueii, Takoir kak DMD) ¢
MIOMOIIBIO TTePQy3UH KOHEYHOCTEH, HEOOs3aTeIbHO, ¢ TIOMOLIBIO M30JIMPOBAHHON Nepdy3UH
KOHEYHOCTeH (HanmpuMep, MOCPEACTBOM BHY TPHBEHHOT'O WJIM BHY TPUCYCTaBHOTO BBeNeHsT). B
BAPUAHTAX OCYLIECTBICHHUS IO H300PETEHUIO BHUPYCHbIE BEKTOPbI W/WIM KaIlCHIABI 10
H300pETEHHIO MO>KHO NPENUMY LIIECTBEHHO BBOJIUTH oe3 HCTIOJIb30BAHUS
«TUAPOAUHAMUYECKHX» MeToNOB. JlocTaBka B TKaHb (HampuMep, B MBIIIIY) BEKTOPOB
NPEAIIECTBYIOIEr0 YPOBH TEXHUKH YacCTO yCHJIMBAIACH THAPOAUHAMUYECKHIMH METOIaMH
(HampuMep, BHYTPHBEHHBIM/BHYTPUBEHHBIM BBEIEHHEM B OOJBIIOM O0BEME), KOTOpbIE
YBEJIIMYMBAIOT JABJICHHE B COCYIUCTOH CETH M CONEHCTBYIOT CIIOCOOHOCTH BEKTOpa
NPEeooIeBaTh Oapbep SHAOTEIHANBHBIX KJIETOK. B KOHKPETHBIX BapHaHTaX OCYINECTBIICHHS

BUPYCHBIE BEKTOPBI W/MJIM KalCHAbI MO H300PETEHHI0O MOXKHO BBOIUTH NPHU OTCYTCTBHH
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NPUMEHEHUS] THAPOANHAMUYECKUX METOAOB, TAKUX Kak MH(]Y3uu OONbIIoro o0wpema W/HiH
NOBBIIIEHHOE BHYTPUCOCY IUCTOE JIaBJICHNE (HAIPUMED, BBIIIE HOPMAIBHOTO CHCTOJIUYECKOTO
NaBJIEHUs, Hampumep, MeHbine uiu paBHoe 5%, 10%, 15%, 20%, 25% mOBBIIIEHUIO
BHYTPHCOCYAUCTOTO JABJIEHUS TIO CPABHEHUIO C HOPMAJIbHBIM CHCTOJIMYECKUM IAaBIEHUEM).
Takne crmocoObl MOTYT YMEHBIINTH WM IO3BOJSIOT H30ekaTh MOOOYHBIX 3((EKToB,
CBSI3aHHBIX C TMIPOAMHAMUYECKUMHI METONIAMH, TAKUX KaK OTEK, IIOBPEKACHNE HEPBOB H/UJIH
CHHIPOM CAaBlIeHNs. BBeneHre B CepAeUHY 0 MBIIIIY BKIIIOYAET, 0€3 OrpaHUYEHUH, BBEICHUE
B JIEBOE NpEACEpANe, NMPABOE INpencepaue, JIEBBbIH JKeJyIO04YeK, MPAaBbIM JKEIy0ueK W/ UiH
neperoponky. BUpycHbIN BEKTOp W/MIIM KallCUA MOXKHO JOCTAaBJIATh B CEPAEUHYIO MBILIITY C
IOMOIIBI0 BHYTPUBEHHOI'O BBEIECHUs, BHYTPHAPTEPUAIBHOTO BBEIEHHUS, TaKOrO Kak
BHYTPHAOPTAJIbHOE BBEACHHUE, C MOMOIIBIO NPSMON MHBEKLUHU B cepALe (HampuMmep, B JIEBOE
npencepane, TMpaBOe MpeacepAne, JIeBbIH JKeIyJo4YeK, NpaBblii JKeIyJoueK) u/wiu

HIOCPENCTBOM Iepdy3uu KOPOHAPHOH apTepUHL.

[0219] Beemenue B MblmLy auagparMbl MOMKHO TPOBOAMUTH MOCPEICTBOM JIFOOOTO
NPUEMIIEMOTO CITOco0a, BKJIKOYAsi BHYTPUBEHHOE BBENEHHE, BHYTPHAPTEPUATbHOE BBEICHUE

W/ UM BHY TPUOPIOIIMHHOE BBE/ICHHE.

[0220] [ocTaBKy B TKAHb-MHULIEHb MOYKHO TAKK€ OCY LECTBJISITh MOCPEICTBOM JIOCTABKH JEIIO,
COIepIKaILero BUPYCHBI BEKTOP WWIM Karncua. B WUIOCTPaTHBHBIX BapUaHTaX
OCYILECTBIIEHHSI IETIO COZIeprKallee BUPYCHBIN BEKTOP W/WIIM KAICUI UMIUTAHTHPYIOT B TKaHb
CKEJIETHOW MBIIIIIbI, CEPIEYHON MBIIILbI, MBI THadParMbl UM TKAHb MOYKHO MPUBOAHTD B
KOHTAaKT C TUIGHKOH WJIM APYrod MaTpULeH, coaepiKaieil BUPYCHBIN BEKTOP /TN KAICHI.
Takue npurogHbIe AT UMILIAHTALUH MaTPHLbI WM cyOcTpaTel onucansl B nateHTe CIITA Ne

7,201,898,

[0221] B KOHKpPETHBIX BApUAHTAX OCYILIECTBIICHHSI BUPYCHBII BEKTOP W/MJIN BUPYCHBIA KaIICHI
N0 HACTOALIEMY H300pPETEHHIO BBOIST B CKEJIETHYIO MBIIILY, MBIILY AnadparMbl ¥/ Wi
CepACUYHYIO MBIILY (HAIPUMEp, IS JISYCHUST W/ UM TPO(HIAKTHKH MBILIEYHOU TUCTpoduUH,

3aboneBanus cepaua [Hanpumep, PAD win 3acTOIHOM CepIeYHON HETOCTATOYHOCTH ).

[0222] B wumrOCTpaTUBHBIX BapHWaHTaX OCYINECTBICHHUS H300pETEeHHe WCIOMB3YIOT IS
JieUeHUsT WU TPOPUIAKTHKN HAPYUIEHUN CKEJIETHBIX MBI, CePACYHON MBIIIBl W/ UK

MBILIIBI JUa(ParMbl.

[0223] B penpe3eHTAaTHBHOM BapHaHTE OCYIIECTBICHHUS MPEMJIOKEH CIIOCO0 JIEYeHUs W/HITN
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NPOQMIAKTUKN MBIIIEYHOH AUCTPOPHM Yy HYKOAIOIIErocss B 3TOM CyOBeKTa, NpH4YeM
yKa3aHHBIA Croco0 BKIFOYAET: BBENEHHE JIeYeOHO WM MPOPUIAKTHIECKH 3(P(PEKTUBHOTO
KOJIMYECTBA BUPYCHOTO BEKTOPA MO M300PETEHUIO CYOBEKTY-MIIEKOIUTAIIIEMY, TIPH 3TOM
BUPYCHBI BEKTOP COAEPKUT Te€TEPOJIOTUYHYI0 HYKJIEHHOBYIO KHCIOTY, KOAHUPYIOLIYIO
IUCTPOdUH, MUHHU-IUCTPOPUH, MUKPO-TUCTPO(DUH, MPONENTHA MHOCTATUHA, (OJUTHCTATHH,
pacTBopumblii perentop akrusuHa Tumna lI, IGF-1, npoTuBoBOCTIAIUTENbHBIE TTOJUIIECTITUIBI,
Takie Kak JOMHHATHBIH MyTaHT | kanmma B, capkocman, ytpoduH, MHKpOAHUCTPOdUH,
JJAMUHUH-a2, anb(a-capKOTIMKaH, OeTa-capKOIJINKaH, raMMa-CapKOIJIMKaH,
nenvra-capkornukad, IGF-1 antureno mnu QparmMeHT aHTHTENa MPOTUB MUOCTATHUHA HIIU
nponentuna MuocratuHa w/uimun PHK nporuB mmocratmHa. B KOHKpETHBIX BapuaHTax
OCYLIECTBJICHUs, BUPYCHBI BEKTOP MOKHO BBOJUTb B CKEJETHYH) MBILILY, MBILIIY
auadparMbl WHUIH CEPAEYHYIO MBIIIIY, KaK ONHUCAHO B JPYIrOM MeCT€ B HACTOSINEM

JIOKyMEHTE.

[0224] AnprepHaTHBHO HM300peTE€HHE MOXHO OCYIIECTBISITH HAa INPAKTHUKE AJSI JOCTaBKH
Hy KJIEMHOBOH KHCJIOTBI B CKEJIETHBIE MBIIILBI, CEPACYHY O MBIIILYY H/HMJIH MBIIIIY qradparmbl,
YTO UCTONB3YIOT B KauecTBe IUIaT(GOpMbI JAJisl TPONYKIHMH MOJUNEeNnTUaa (Hampumep,
depmenta) wnu ¢pynkuuonanpHoii PHK (Hampumep, PHKu, mukpoPHK, aHTHCMBICTOBOM
PHK), koTopble B HOpME LIMPKYJUPYIOT B KPOBH, WJIHM JJIsl CUCTEMHOH JOCTaBKH B JIPyTHE
TKAHU JUJIs1 JISUeHUs] /Wiy PO UIIAKTUKY HApYIIEeHHs! (HapuMep, Hapy LIeHUs] MeTaboJIn3Ma,
TAKOTO KaK caxapHblil muader [Hampumep, UHCYIHH], remoduins [Hanpumep, daxtop IX nnm
dakrop VIII], mykononucaxapuno3 [Hanpumep, curapom Cnas, cunapom ['yprepa, CHHIpoOM
IIleite, cunnpom I'ypnepa — Illeiie, cunapom I'yurepa, cungpom Candunumnmo A, B, C, D,
cuHapoM Mopkuo, cuHapoM Maporo — Jlamu u T. 1] wimM JmM3ocoMalibHas OOJe3Hb
HAKOIUIEHUs, Takas Kak, Hampumep, Oone3np [ome [rimrokonepeOposumasa] wim 0OJie3Hb
®abpu [a-ranakro3unasza Al, wiu 0oe3Hb HAKOIUJICHHSI TIIMKOTeHa, Takast Kak 0oJyie3Hb [lomrie
[m30coMasbHAsT KUCTIas atbda-riroko3unasa)). Jpyrue npuroassie 6Ky s ISUeHUs |/ Wi
npopuIakTUKH  MeTabONMYEeCKHX HApyIIEHWH OMHMCaHbl B HACTOALIEM JIOKYMEHTE.
Hcnonp3oBaHne MBI B KadecTBe IUIATGOPMBI sl  SKCIPECCHU HWHTEPECYIOLIeH

HY KJIEMHOBOM KHCJIOTHI OMUCAHO B naTeHTHOH nmyOnukauuu CIITA Ne US 2002/0192189.

[0225] Takum 0Opa3oM, B OTHOM acreKkTe H300peTeHHe AOMOJHUTENIBHO OXBATBIBAET CIIOCOD
JiedueHusT W/ TPOPUIAKTHKH MeTabOIMYECKOro HapyIIeHHsl Y HYKITAOLIErocsi B 3TOM
cyOBeKTa, mpr4yeM yKa3aHHbIN CrOco0 BKITIOUAET: BBEEHUE JiIeueOHO WK MPOQPUIAKTHYECKU

3¢ (PEKTUBHOrO KOJMYECTBA BHPYCHOTO BEKTOpPAa MO H300PETEHHIO B CKEJIETHYI MBILIIY
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CyOBEKTa, IPU 3TOM BUPYCHBII BEKTOP COAEPIKHUT T'€TEPOJIOTUUHYIO HYKJIEUHOBYIO KHCIIOTY,
KOZIUPYIOIIYIO MOJHUIENTH I, IPU 3TOM MeTabOINYeCKOe HapyLIEHHE BO3HUKAET B PE3yJIbTaTe
neduumTa wunn nedexra B nonunentuae. MiumoctpaTuBHble METa0OIMUECKUE HAPYLIEHUS U
I€TEPOJIOTUYHbIE HYKJIEMHOBbIE KHCJIOTBI, KOAMPYIOLINE TMOJHUIENTHABL, OIUCaHbl B
HacTosieM HoKyMeHTe. HeoOs3aTenbHO, MOMUNenTus siBIsIeTCs] CEKPETHPYEMbIM (Harpumep,
MOJIMIIETNITH], KOTOPBIN SIBJIAETCS] CEKPETUPYEMBIM MOJIHIIENITHIOM B €r0 HATUBHOM COCTOSTHUH
WIN KOTOpPbI ObUT CKOHCTPYHUPOBAH [UI CEKPETHPOBAHUS, HAIPHUMEP, IOCPEACTBOM
(yHKIIMOHAIBHON aCCOLHALUN C CEKPETOPHOH CUTHAJIBHON MOCHIEN0BATENBbHOCTBIO, Kak
U3BECTHO B AaHHON oOnactu). He orpaHnuuBasch Kakoi-1MOO KOHKPETHOM Teopueit
U300pETeHHs], COrNIACHO 3TOMY BapUAaHTYy OCYINECTBJECHUS BBEJEHHE B CKEJETHYIO MBILILY
MOXET TPHUBECTH K CEKpPEeLMM IOJIUNENTHAAa B CHCTEMHBIH KPOBOTOK M JOCTaBKE K
TKAQHU-MHLIEHU (TKaHsIM-MHLIeHsIM). CriocoObl TOCTAaBKM BHUPYCHBIX BEKTOPOB B CKEJIETHYIO

MBILILY OMUCAHBI B HACTOSIIEM TOKYMEHTe OoJjiee moapoOHO.

[0226] M3oOpereHne TakKe MOXKET OCYILIECTBISTBCS HA TPAKTHKE JUI  TOJYYEHUs
Hekonupyromeii PHK, Takoli kak antucmbicioBas PHK, PHKu wnu apyrasi ¢pyHKIHOHATBHAS

PHK (nanpumep, pubo3um) AJst CHCTEMHOM JOCTABKH.

[0227] B wu3o0pereHHH Takke TNPEIJIONKEH CIOCOO JiedeHHs W/WIM MPOQUIaKTUKH
BPOKAEHHON CepAedHOl HenocTaTouHOCTH Wi PAD y Hy’KmaroIierocss B 3TOM CyObekTa,
npuydeM Croco0 BKIIIOYAET BBeneHHe JieueOHO wiu mnpoduiakTudecku 3¢GEGEeKTHBHOrO
KOJIMYECTBA BUPYCHOTO BEKTOPa MO M300PETEHUIO CYOBEKTY-MJIEKOMUTAIIIEMY, TIPU 3TOM
BUPYCHBII BEKTOP COIEPXKHUT TETEPOJIOTUYHYI) HYKJICHMHOBYI KHCJIOTY, KOTUPYIOIIYIO,
HaIMpuMmep, Ca2+-ATCDa3y capkoriasmatudeckoro  sHpopetukynyma  (SERCAZ2a),
aHruoreHHblii axrop, narudurop 1 ¢ocdaraser (1-1) u ero ¢pparmentsr (Hanpumep, 11C),
PHKwu nporus ¢pochonambdbana; uarudupyromme Gpochonamdban Wim TOMUHAHTHO-HETATHBHBIE
MOJIEKYJIbL, Takue Kak pocdomamdban S16E, O6enok ¢ HMHKOBBIMU MAJbLAMH, PETy JIHPY O
reH pochonambana, OeTa-2-aqpeHePrUUeCKUil perenTop, KuHazy OeTa-2-aipeHepruuecKoro
peuenropa (BARK), kmua3y PI3, kancakpaH, WHrHOUTOp KHHa3bl [-aJApeHEPTHYECKOTO
peuenrropa (PARKct), uarudurop 1 6enka ¢ocdarassl 1 u ero pparments! (Hanpumep, 11 C),
S100A1, mapBanbOyMUH, aqeHWIATIUKIA3y THUMA O, MOJIEKYJy, BBI3BIBAIOINYI HOKIAyH
KHUHAa3bI CONPsKEHHOTo ¢ G-0eNKoM peLenTopa Tuma 2, TaKyr KaK yCe4eHHbIH KOHCTUTY THBHO
aktuBHbli bARKct, Pim-1, PGC-I a, SOD-1, SOD-2, EC-SOD, xammkpeun, HIF,

TUMO3UH-p4, mir-1, mir-133, mir-206, mir-208 w/wniu mir-26a.
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[0228] MHbekunoHHbIE penapaThl MOTYT ObITh IPUTOTOBJIEHBI KAK OOBIUHBIE JIEKAPCTBEHHBIE
¢dopmbl, OO B BHUAE JKUAKHX PACTBOPOB, JHOO B BHIE CYCHEH3HH, B BUAE TBEPABIX (HopM,
MIPUTOAHBIX AJI1 PACTBOPEHUS UM CYCIEHIUPOBAHUS B JKUJIKOCTU NEPEA UHbEKLUEH, WU B
BU/I€ OMYJbCHUH. AJIBTEPHATUBHO, MOXKHO BBOJAWUTH BHUPYCHBIM BEKTOp W/WIN BUPYCHBIE
KaICHJIbI 110 U300PETEHNI0 MECTHBIM, & HE CUCTEMHBIM CIIOCOOOM, HAIIPUMED, B COCTaBE JIETIO
WIN B COCTaBE€ C 3aMEIVIEHHBIM BBICBOOOXKHEHHEM. Kpome TOro, BUPYCHBIH BEKTOp H/HIIH
BUPYCHBIN KaIlCUJ MOXHO JOCTAaBJIATh MPUKPEIUIEHHBIM K XUPYPIUYECKU UMILIAHTUPYEMOU
Marpune (Hampumep, Kak omucaHo B mnareHTHoW — myOmukammm @ CHIA  Ne

US-2004-0013645-A1).

[0229] BupycHble BEKTOpPBI U/UM BUPYCHBIE KAIICH/IbI, PACKPBITHIE B HACTOSAIIEM JOKY MEHTE,
MOKHO BBOJUTb B JIerKHe CyOBeKTa JOOBIMH INPUTOAHBIMH CIIOCOOaMHU, HEOOS3aTeIBHO,
MOCPEACTBOM BBEACHMs a3pO30JIbHOM CYCHEH3UU MPUTOAHBIX MU BABIXaHWS YacCTHILI,
COAEpIKAIUX BUPYCHbIE BEKTOPHI W/HIIM BHPYCHBIE KalCHUABL, KOTOPbIE CyOBEKT BIBIXAET.
ITpuropHele 11 BABIXAHUS YACTUIBI MOTYT OBITh XXKHIKUMH WIIM TBEPABIMH. A3DPO30JH H3
KUAKUX YACTHUL, COJEpPKALINX BHPYCHBbIE BEKTOPBHI W/WIM BHPYCHbBIE KAICHIbI, MOXKHO
HOJTy4aTh JIOOBIMU MPUTOAHBIMU CIIOCOOAMHM, HAIIPUMED, C UCIIOIB30BAHUEM YIIPABIISIEMOTO
JIaBJIEHUEM a3PO30JIbHOIO PACIIBUINTENS WIN YJIbTPa3ByKOBOI'O PACIBUIUTENS, KaK U3BECTHO
crieLuajIucTaM B AaHHoM obnactu. Cm., Hanpumep, nateHT CLIIA Ne 4,501,729. Aspo3onu u3
TBEPIBIX YACTHUI], COMAEP’KAINMX BHPYCHBIC BEKTOPbI W/MJIM KATCHABL, MOXHO TMOJyYaThb
noA00HBIM 00pa3oM C UCTIONIb30BAHHEM JIFOOOTO reHepaTopa JIeKaPCTBEHHBIX MPENnapaToB B

BUJIEC a3PO30JIeH TBEPBIX YaCTHUL], CIOCOOAMH, U3BECTHBIMHU B 00JIACTH (hapMaLIeBTHKH.

[0230] BupycHble BEKTOPBI M BUPY CHbIE Karcuabl MOXHO BBOaUTh B TKaHu LIHC (Hanpumep,
TOJIOBHOH MO3T, IJIa3), U OHH MOTYT NPEUMYINECTBEHHO NPHUBOAMTH K OoJjiee IITHUPOKOMY
pacmpenieleHHI0 BUPYCHOTO BEKTOPA HJIM KaIlCHa, YeM 3TO HaOM0Aanocs Obl B OTCYTCTBHUE

HACTOSIILETO U300PETEeHUSI.

[0231] B KOHKpETHBIX BapHUaHTax OCYLIECTBJICHHUs BEKTOPBI JJIs1 JTOCTaBKH, ONHCAHHBIE B
HACTOSIIEM JIOKYMEHTE, MOXXHO BBOOUTH s JjiedeHus: 3adoneBanmii L1[HC, Bxirogas
FeHETHYEeCKHE  HApYyIIeHHWs,  HEWPONEreHEepaTHUBHbIE  PACCTPOMCTBA,  TMCUXUYECKUE
paccrtpoiictea u omyxonu. HWmmoctpatuBnble 3aboneBanusi I[HC Brmouaror, 0e3
orpaHuueHul, aapeHomuenonespornatuio (AMN), Oone3sHbp AunblreiimMepa, CHHIPOM
AnrenbMaHa, 6one3nb [Tapkuncona, 6Oonesns [ eHTuHrTOHa, O0e3Hs KanaBana, Oonesns Jlu,

bonesup Pedcyma, curnmpom Typerra, mnepBuuHBIE OOKOBOH CKJIepo3, OOKOBOMU
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aMUOTPOQUUECKUN CKIIEPO3, MPOTPECCHPYIOIIYI0 MBIMIEYHY0 arpoduro, OosnesHp Iluka,
MBIIIEYHYIO0 AUCTPO(HIO, PACCESHHBIN CKIIEpO3, MHACTEHHIO rpaBHC, Oosie3Hb buHCBaHrepa,
TPaBMy BCJIEICTBHE MOBPEXIEHHs CIIUHHOTO MO3ra Wiu royoBbl, Oone3sHb Tes — Cakca
(ranrmuosunos GM2), Gonesnp Jlemma — Hatixana, oxkupenne MC4R, MeraxpoMaTHYECKYIO
nerikoguctpopuro (MLD), MPS I (I'ypnep/Illeiie), MPS IIIA (Candununmo A), Oone3Hb
Humanna — I[uka C1, cunppom Petra, cimHanbHy0 Mblmednyo arpoduto (SMA), nepunur
AADC, moHorenHblii OokoBol ammorpodpudeckuii ckiepo3 (ALS), anbda-maHHO3UIO3,
OonesHp  AnbureiiMepa, acHapTHINTIOKO3aMHHYPHUIO, CHHApPOM [IpaBe, THraHTCKYIO
aKCOHAJIbHYIO HeHWpomaTHio, roOOHIHO-KIeTOuHY0 Jelikonucrpodmo (Kpabdbe), nedpuuut
Glutl, ranrmmosuno3 GMI1, wuHbpaHTUIBHYIO (OPMYy HEHPOHAJIBHOTO  LEPOUIHOTO
munopycimaoza (INCL, bartreH), oBeHWIbHYIO (OpMy HEHPOHAIBHOTO LEPOUTHOTO
munodycumnoza (JNCL, barreH), no3aHoor UHQaHTWIbHYI (GOpMy HEHpPOHAJIBHOTO
uepounHoro junodycuunosa (LINCL, barren), MPS II (I'yurep), MPS IIIB (Cauduumnmno
B), MPS HIC (Candununmo C), MPS IVA (cunnpom Mopxkuo), MPS VI (Maporo — Jlamn),
HapyleHuss OuoreHesa mepokcucom (crektp cunapoma Llenmbserepa), 6onesub Canarodda
(raarnmuoszuno3 GM2), snuiencuto, HHPapKThl TOJIOBHOIO MO3Ta, ICUXHYECKHE PACCTPONCTBA,
BKJIFOYAsl PAacCTPOMCTBA HACTpOeHUs: (Hampumep, aempeccus, OumonsipHoe addexTuBHOE
paccTpoiicTBO, cToiikoe ahdekTHBHOE PACCTPOICTBO, BTOPUYHOE PACCTPONCTBO HACTPOEHUS ),
mn30(peHnIo, HAPKOTUYECKYIO 3aBUCHMOCTh (HATpPHUMED, aJKOTOJM3M M 3aBUCHMOCTH OT
OPYyTMX  BEINeCTB), HEBPO3bl (HAMpuUMep, TpeBOra, OOCECCUBHOE  PACCTPOUCTBO,
coMatoOpMHOE PaCcCTPONCTBO, HHMCCOLMATHBHOE pPACCTPOMCTBO, TIOpe, MOCIEPOaOBast
Jenpeccusi), ICUxo3 (HampuMep, TALUTFOLNUHALIMN U Open), AeMEHLHIO, TMapaHOMI0, CHHAPOM
neuUTa BHUMAHUS, TICUXOCEKCYaJlbHbIe pPAaCCTPOMCTBA, pPACCTPOWCTBA CHA, OOJIEBbIE
paccTpoOMCTBa, PaCCTPONCTBA MUINEBOrO MOBEACHUS MM MACChl Tesa (Harmpumep, OKUpPEeHuUe,
KaXeKCHsi, HepBHAsi aHOPEKCHs U OyJIUMHES), a TaKxKe 3JI0Ka4eCTBEHHbIE HOBOOOPA30OBAHUS U

onyxoyu [THC (Hampumep, onyxonu runogusa).

[0232] 3aboneBanmss IIHC wmoryt Brimo4Yarh OQTAIBMOJOTHUECKHE  HAPYIICHHS,
3aTparuBarollie CeTYaTKy, 3aJHUI TPaKT U 3pUTeNbHbIN HepB. Hanpumep, Takue HapyleHUs
MOTYT BKJIKOYaTb NHUTMEHTHBIH PETHHHUT, IHAOETHYECKYI0 PETHHOMATHIO U ApYyTHUe
JereHepaTHBHbIC 3a00JIeBaHHUS CETYATKH, YBEUT, BO3PACTHYIO JACTEHEPALMIO JKEJITOrO IISITHA,
HEBPUT 3PUTEIBHOIO HEPBA, BPOXKIACHHBIN amaBpo3 JleGepa, HACIEACTBEHHYIO ONTHYECKYIO
HepporaTuro Jlebepa, axpomaTorcuro, X-CHEMJICHHbIH PETUHOLIN3UC, HEBPUT 3PHUTEIBHOTO

HEpBa, XOPOUAEPEMUIO, aTPO(HIO 3PUTEIBHOrO HEpPBa, MUCTPOPUIO KOJOOUEK CETHATKH,
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PEeTHHOMIATHIO, peTHHOONacToMy, riaykoMmy, cuHapoMm bappera-bunmna, cuaagpom Vimepa,
aHUpUANIo, atakcuio Dpuapeiixa, BUTETU(GOPMHYIO TUCTPOPHUIO, peTUHOOIACTOMY, OOJIE3HDb
IItaprapara, amuorpoduro Ilapko-Mapu-TyTta, nuctpopuro DPykca, MPONHOHOBYIO

AUACMUIO UK LBETOBYHO CJICIIOTY.

[0233] Taxum oOpa3oM, B HEKOTOPBIX BapHUAHTAX OCYIIECTBJICHUS B JAHHOM H300pETEHUHU
NpeNIoKeH CIocod JieueHus OPTaIbMOJOTHYECKOrO HapylleHHs Wi AedeKkTa y CyObekTa,
BKJIIOYAIOLINH BBEJEHUE CyOBEKTy BHUPYCHOIO BEKTOpA COTJIACHO JAHHOMY H300pETEHHIO,
NpUYeM BUPYCHBIH BEKTOP COAEPIKUT MOJIEKYJy HYKJIEHHOBOW KHCJIOTBI, KOTOpas KOAUPYeET
TepaneBTHueckuii Oenmok wminm  TepaneBrudeckyro PHK, »sddextuBHyro B JeueHun
oranbmonornyeckoro 3adoneBanus win aedexra. B HEKOTOPHIX BapUaHTaxX OCYIIECTBICHHS
AaHHOTO croco0a BHUPYCHBIH BEKTOP BBOAST HMHTPABUTPEATbHBIM, CyOpeTHHAJIbHBIM,
CyOKOHBIOHKTUBAIIbHBIM, peTpolyabOapHbIM, BHYTPUKaMEPHBIM u/Wn

CYNPaxOpUOUAATbHBIM Iy TEM.

[0234] BoabmuHCTBO, eciau He Bce, O(TaabMOJOrudeckue 3a0O0JieBaHMsS W PACCTPONCTBA
CBSI3aHbI C OTHUM WU OoJiee U3 TpeX TUIOB nmoka3anwii: (1) anruorenes, (2) Bocnanenue u (3)
nereHeparyisi. BeKTOpbI JIs1 TOCTABKH MO HACTOSIIEMY HM300PETEHHIO MOYKHO HCIIOJIb30BATh
1Tl TOCTaBKH aHTHAHTHOT€HHBIX (PaKTOPOB; MPOTUBOBOCHAUTENBHBIX (PAaKTOPOB; (PaKTOPOB,
3aMEUISIONINX ~ JIETEHEPALMI0  KJIETOK, CIOCOOCTBYIOIMUX COXPAHEHHMIO KJIETOK WM

CNOCOOCTBY IOLIUX POCTY KJIETOK, 1 KOMOWHAIIMH BhILIETIEPEYHCICHHOTO.

[0235] Hampumep, nuaberwdeckass pPETHHONMATHS XapPAaKTEPU3YETCS AHTHOTEHE30M.
JnabeTH4ecKy0 PETUHOMATHIO MOXKHO JIEYUTh IIyT€M JOCTaBKM OJHOro wiu Oosee
AHTUAHTUOTEHHBIX (PAKTOPOB JHOO MHTPAOKYJISIPHO (HAMIPUMEp, B CTEKJIOBHIHOE TEJIO), JTHOO
NePUOKYJSIPHO (Hampumep, B CyOTeHOHOBY oOsacth). OnauH win Oosiee HEHPOTPOPUIECKUX
(aKkTOpOB TaKkKe MOXKHO JOCTaBJISITh COBMECTHO JIMOO WHTPAOKYJISIPHO (HAmpumep,

HUHTPABUTPEAIIBHO), TNOO NMEPUOKY JIIPHO.

[0236] VBeur BrirodaeT BocnasieHue. OquH uiu 0oJiee MPOTHBOBOCHAUTEBHBIX (DAKTOPOB
MOKHO BBOAHUTH C TOMOIIBI) HHTPAOKYJISIPHOTO (HAmpuMep, B CTEKJIOBUIAHOE TEJIO WU

NIePETHIO0 KaMepy ) BBEIEHNsI BEKTOPA JJIsl AOCTABKHU IO HACTOSIIEMY H300PETEHHIO.

[0237] Jlns cpaBHEHUsl, MUTMEHTHBIN PETUHUAT XapaKTEPU3yeTCsl AereHepaluen ceryaTku. B
WUIIOCTPATUBHBIX BAaPUAHTAX OCYLIECTBICHUS] IUIMEHTHBI PETHHUT MOXHO JIEYUTh

MOCPEICTBOM HHTPAOKYJSIPHOTO (HAmpuMep, B CTEKJIOBUIHOE TEJIO) BBEIACHHsI BEKTOpa IJIs
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JOCTAaBKH, KOAMPYIOLIETO OUH MK Ooniee HeHpoTpodruecKkux (pakTopoB.

[0238] BospacTHas nereHepalusi JKEATOrO IIATHA BKJIOYAET KaK AHTUMOTEeHE3, TakK U
JeTeHepaIfio CeTYATKU. JTO 3a00JeBaHHE MOXKHO JIEYUTh NMyTEM BBEIEHHUS BEKTOPOB IS
IOCTaBKH, KOAMPYIOUIMX OAWH WK Oonee Helporpoduueckux (PaxTOpOB HHTPAOKYJISPHO
(HampuMep, B CTEKJIOBHIHOE TEeJIO) W/WIM OOWH Win Oojiee aHTUAHTHOT€HHBIX (DaKTOPOB

UHTPAOKYJIIPHO WU MEPHOKYJISPHO (HAIpUMep, B CyOTEHOHOBY 00JIacTh).

[0239] I'maykomMa XapakTepu3yeTCsl MOBBILIEHHBIM BHYTPUIJIA3HBIM [ABJICHUEM U IOTEpEu
FaHITIMOHAJIBHBIX KJIETOK CETYAaTKU. JIedeHue IayKoMbl BKJIOUAET BBEIECHUE OJHOIO WIIU
Oonee HEWPO3AIMUTHBIX AreHTOB, KOTOPBIE 3ALIMINAIOT KJIETKH OT 3KCAHTOTOKCUYECKOrO
MOBPEXKJEHUs], C MCIOJb30BAHUEM BEKTOPOB [UIsl JOCTaBKH. Takue areHThl BKJIHYaroT
anraroHuctbl N-metun-D-acnaprata (NMDA), nuToKuHBI B HeWpOTpopuueckue (hakTophl,

AOCTaBJIAEMbBIC UHTPAOKYIJIAAPHO, HEO0sI3aTEIbHO B CTEKJIOBUIHOE TEJIO.

[0240] B npyrux BapuaHTax OCYIIECTBJICHHS HACTOsIIEEe U300PETEHNE MOXHO HCIIOIb30BATh
IUISL JIEUEHUs! CYJOPOXKHBIX NMPUCTYIIOB, HANIPUMED, Ul YMEHbLIEHHs Hadasla, 4YaCTOThl WU
TSDKECTH CY IOPOXKHBIX NPUCTYTIOB. DPPEKTUBHOCTD TEPANIEBTUYECKOTO JICUEHHS Cy TOPOIKHBIX
NPUCTYTIOB MOKHO OLICHHTH C TMOMOLIBIO TOBEACHYECKUX (HAPUMEp, APO’KAHUE, THKHU a3
WIH pTa) WMWiK 3JeKTporpa@uyecknx MeTonoB (OOJBIIMHCTBO CYIOPOKHBIX MPHCTYIIOB
UMEIOT XapakKTepHbIe JJIeKTporpaduyeckne OTKJIOHEHUST OT HOpPMbI). Takum o0paszom,
u300peTeHre MOXHO TaKKe KCIOJMb30BaTh JUISL  JICYCHUS  OIWIENICHH,  KOTOpas

XapPaKTEPUIYETCA MHOKECCTBEHHBIMHA CYJOPOKHBIMU IMPUCTYIMaMU C TCUCHUEM BPEMEHU.

[0241] B ogHOM penpe3eHTaTHBHOM BapHaHTE B TOJIOBHOH MO3T BBOJST COMATOCTATUH (WK
€ro aKTHBHBIH (PparMeHT) ¢ HCIOJIB30BAHHEM BEKTOpPA IUIsl JOCTABKU IO HACTOSIIEMY
M300peTeHmo sl JiedeHus: omyxonu runogusa. CoriaacHo 3TOMy BapHUaHTY OCYLIECTBIICHHS
BEKTOP JUIsI TOCTaBKU, KOJUPYIOIINH COMATOCTaTUH (MJIM €r0 aKTHBHBIA ()parMeHT), BBOIST
nocpenctsoM MukpouH¢ys3un B runodus. ITomoOHBIM 00pa3oM, Takoe JI€YEHHE MOXKHO
UCIIONB30BaTh MAJISI JIGUEHUs] aKpoMerajnu (AHOMasbHas CEKpeuust TOPMOHA poOCTa
runopu3om). B nmaHHOW 0ONACTH W3BECTHBI TOCIEAOBATENBHOCTH HYKJIEHHOBBIX KHCIIOT
(Harmpumep, ¢ HOMepoM noctyna B 6aze naHHbIx GenBank JO0306) m aMMHOKHUCIIOT (Hanpumep,
¢ HoMepoM paoctymna B 6aze manHbIx GenBank P01166; conepxutr oOpaboTaHHBIE aKTHBHBIE

MENTH]IBI COMATOCTaTHHA-28 U cOMaTOCTaTHHA-14) COMAaTOCTATHHOB.

[0242] B xOHKpETHBIX BapHaHTaX OCYILIECTBJIEHUs BEKTOP MOXKET COAEPKaTb CEKPETOPHBIN
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curHaj, kak onucano B matente CIITA Ne 7,071,172.

[0243] B wuIFOCTPATUBHBIX BapUAHTAaX OCYIIECTBJICHUS W300pPETEHUs, BUPYCHBIA BEKTOP
w/nnn BupycHbiil kancuy BeoaaT B LIHC (Hanpumep, B roJoBHOM MO3T wiu ria3). BupycHsrii
BEKTOP W/MJM KalCHUA MOKHO BBOAWTH B CIIMHHOW MO3r, CTBOJ TOJIOBHOIO MO3ra
(MPOAOATrOBATHIM MO3T, MOCT), CPEIHUI MO3T (THIIOTAJIAMYC, TalaMyC, STUTAIaMyC, THITO(H3,
YepHOE BEIIECTBO, IIMINKOBUIHAS JKelle3a), MO3KEeUOK, KOHEUHbII MO3r (T0JocaTtoe Telo,
TOJIOBHOH MO3I, BKJIKOYasl 3aThUJIOYHYIO, BHCOYHYIO, TEMEHHYIO U JIOOHYIO JOJH, KOpY,
0azanpHblE TAHIVIMM, TUMNINOKAMI M MHHIAINMHA), JIUMOMYECKYIO CHCTEMY, HOBYIO KODY,
I0JIOCATOE TEJIO, TOJIOBHOM MO3T M HIKHMH XOJNMUK. BUpPYCHBIN BEKTOp H/HITK KarCH MOJKHO
TaKXK€ BBOJWThb B pas3IuuHble OOJACTH TIJIa3a, TaKkuWe KaK CeTYaTKa, POTOBHUIA W/WIH

3pI/ITeJIbeII>'I HEPB.

[0244] BupycHblii BEKTOp W/HIH KaIllCHJ MOXXHO IOCTABJISTH B CIIMHHOMO3TOBYIO YKHIKOCTb
(HanpuMep, ¢ MOMOLIBIO JIIOMOATIBHON MyHKLUH) At OoJiee TUCTIEPTHPOBAHHOTO BBEICHHS
BEKTOpA UIsl TOCTABKU. BUPYCHBII BEKTOP W/ KanCHUA MOXKHO JOTOJHHUTEIBHO BBOAHTH B
cocyauctyto cetb [IHC B cuTyanusix, B KOTOPBIX HapylleH reMaTodHLedannueckuii 6apbep

(HampuMep, NP OIMYXOJIH FOJIOBHOTO MO3Ta WM UH(APKTE rOJOBHOTO MO3Ta).

[0245] BupycHblit BEKTOp W/MJIH KariCH MOXKHO BBOAMTH B XKeJIATENIbHY0 00s1acTh (001acTH)
[HC nmoObiM criocoO0oM, HM3BECTHBIM B JaHHOW OOJIACTH, BKJIIOYAs, Oe3 OrpaHUYEHUH,
UHTPATEKaJbHYI0, HHTpallepeOpabHy 0, HHTPABEHTPHUKYJISIPHY IO, BHYTPUBEHHY IO (HAMpUMep,
NPU HAJIMYKMH Caxapa, TAKOro KaK MAaHHWT), HHTPaHA3aJbHY 0, BHY TPHY IIIHY IO, BHY TPHUIJIA3HY FO
IOCTaBKy (HAmpUMeEp, TOCTABKY B CTEKJIOBHIHOE TENO, CyOpeTHHANBHYIO TOCTABKY, TOCTABKY
B MEPEIHIO KaMepy) W MEePUOKYJISIPHYIO MOCTAaBKY (Hampumep, B CyOTEHOHOBY 0O0JIaCTh), a
TaK)Ke BHYTPUMBILIEYHYIO OCTABKY C PETPOTPaTHOI JOCTaBKOW K JBUTATENbHBIM HEHPOHAM.
B KOHKpETHBIX BapHaHTaX OCYIIECTBJIEHHS, BUPYCHBI BEKTOP W/WJIM KAICHI BBOIST B
JKMIIKOM COCTaB€ TMOCPEACTBOM TMPSMOW WHBEKIUH (HAMPUMED, CTEPEOTAKCUYECKOM
WHBEKIIMH) B KejaTelbHyr oOmacte wuiau kommaptment I[HC. B nmpyrux BapuaHTax
OCYIIECTBIIEHUsS] BUPYCHBIM BEKTOP W/WJM KalCHUA MOKHO TPENOCTABIISTh MOCPEACTBOM
MECTHOT'O BBEIEHHUS B KeJlaTeJbHY 0 00NacTh WK MOCPENCTBOM HHTPAHA3aJIbHOIO BBEIEHHSI

A3PO30JIbHOTO COCTaBa.

BBeI[eHI/Ie B I'J/Ia3 MOKHO OCYILHECTBJIATH MMOCPEACTBOM MECTHOI'O BBEACHUSA KUAKUX KAIlCIb. B

Ka4ueCTBEC HOHOHHHTGHBHOﬁ AJBTCPHATUBDBIL BHPYCHbIﬁ BEKTOp W/ Karncua MOXHO BBOAUTH B
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¢dopme TBepIOro cocTaBa ¢ 3aMEeIJICHHBIM BbICBOOOXKIeHHEM (cM., Harpumep, mateHT CIIIA

Ne 7,201,898).

[0246] B eme OOMOTHUTENBHBIX BapHaHTaX OCYIUECTBJEHUsS BUPYCHBIA BEKTOP MOXKHO
UCTIONIb30BaTh JUIA  PETPOrPAfHOTO TPAHCIOPTAa Ui JIEYeHHs WHWIH TPOPUIAKTHKH
3a0oneBaHNi W HAPYLICHUH, 3aTPAruBaIOLINX JBUraTeIbHbIE HEHPOHBI (HarpuMep, OOKOBOH
amuorpoduueckuii ckiaepo3 (ALS); crnuHanbHas MblmedHas atpodpuss (SMA) u 1. 1.).
Hanpumep, BUpyCHBIII BEKTOP MOKET OBITh TOCTABJIEH B MBILIEUHYIO TKaHb, U3 KOTOPOW OH

MOKET MUTPUPOBATh B HEMPOHBI.

[0247] Cnenyromue HUKe IPUMEPBI, KOTOPbIE BKIIOUEHbI B HACTOSALIUI TOKY MEHT TOJIbKO ISl

WIKOCTPALIUY, HE MPEAHA3HAUEHBI JJIsl OTPAHUYEHHUS.
NNPOHYMEPOBAHHBIE BAPUAHTBI OCYIIECTBJIEHUA

[0248] Crnenyromue npoHyMepOBaHHBIE BAapPUAHTHI OCYINECTBJICHUsS BKJIIOUEHBI B O0OBEM

M300peTeHusL.

[0249] 1. KancunHeiii Oenok peKOMOMHAHTHOTO aJeHOACCOLMHUPOBAHHOTO BHpyca (AAV),
NPUYEM KaTICHIHBINA OEJIOK CONEPIKUT 3aMEIeHHE B PACIIONIOKEHHON Ha MOBEPXHOCTH IETIIE
karicugHoro  Oemka AAV, mnpu  3TOM  3aMelleHHe UMeEeT  IMOCJIEN0BaTEIbHOCTb,
cooTBeTCTBY IO IO TH060i u3 SEQ ID NO: 14, 15, 16, 17, 18, 19, 20, 21, 22, 187, 188, 189,
190, 191, 192, 193 uyu 194.

[0250] 2. PexomOuHaHTHBIA Karncuasblii Oenok AAV mo Bapuanty wusoOpereHus 1,
OTJINYAIOIINICS TEM, UYTO 3aMEHA COJEPKHT IOCIIEeI0BATENILHOCTD, COOTBETCTBYIOIIYIO JIFOOOMH

onnoit u3 SEQ ID NO: 14, 17, 19 unu 22.

[0251] 3. PekoMOMHaHTHBIHN KarcuaHblil 0e0k AAV 1o BapuaHTy OCyIecTBieHus | wim 2,
OTIMYAIOIIMACS  T€M,  4YTO  KaICUAHbIH  OENOK  COHEPXKUT  aMHHOKHCIIOTHYIO
MOCJIEAOBATENBHOCTD € MO MeHbluel Mepe 80% HAEHTUYHOCTBIO IOCIENOBATENIbHOCTU C
KarncuaHbIM OenkoM jiroboro u3 AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT7, AAVS,
AAV9, AAVI10, AAV11, AAV12, AAVrh.8, AAVrh.10, AAVrh32.33, AAVrh74, Obrubero

AAV wmm ntuusero AAV.

[0252] 4. PexkomOuHaHTHBI KancuaHbli Oemok AAV mo moboMy #W3 BapHaHTOB

ocywmecTBieHust 1-3, ommyaromuiics TeM, YTO KalCHAHBIA  OEJNOK  CONEpIKUT
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AMUHOKUCJIOTHYIO TIOCJIEIOBATENIbHOCTh, KOTOpass HMeeT 1o MeHbiued wMepe 90%

HUIAEHTUYHOCTD MOCIeN0oBaTeNbHOCTH ¢ 0001 u3 SEQ ID NO: 11-12, 2349 wmm 195-254.

[0253] 5. PexkomOuHaHTHBI KancuaHbli Oemok AAV mo moboMy ©W3 BapHAHTOB
OCYIIECTBIIEHHs 1-3, OTIMYAIOLINICA TEM, YTO KaICHA CONEPKUT JFOOYI0 aMHHOKHCIIOTHYIO

nocienoBaTenbHOCTh 13 SEQ ID NO: 11-12, 23-49 unu 195-254.

[0254] 6. PexomOuHaHTHBIA KancunaHblii O0enok AAV 1o BapuaHTy OCYINECTBJIECHHS S,
OTVINYAIOIIUICS TEM, UYTO KAINCHUI COAEPKUT aMUHOKHUCIIOTHYIO MOCJIEA0BATENbHOCTD 000

u3 SEQ ID NO: 32, 35, 37 umu 40.

[0255] 7. PexomOuHaHTHBIN KancuaHbli Oemok AAV mo moboMy #3 BapHUaHTOB
OCyIIECTBIEHHUsS] 1-3, OTJIMYAIOIIUICS TeM, YTO aMHMHOKHCIOTHAs 3aMeHa 00ecreunBaeT
3aMeHbl AMHHOKHCJIOT B OOJNACTH, COOTBETCTBYIOLICH aMHHOKHUCIOTHBIM MOJOXKEHUSIM

591-596 SEQ ID NO: 11 wnu amuHokuciaoram 590-595 SEQ ID NO. 12.

[0256] 8. PexomOnHaHTHBIN KarncuaHbld Oenok AAV, npuueMm KarcHIHbINH OeoK COmepsKUT
3aMEHy, COAEPKALIYI0 MOCJIENOBATEIbHOCT U3 IIECTH aMUHOKHUCIIOT (Xl—X2—X3 -X*-X° -X6),
KOTOpasi He BCTPEYaeTCsl B HATUBHOM KarcuaHOM Oenke AAV, mpu 3ToM X? MIPEICTABIISIET

coboii V u X° npeacrasmsier coboii L (SEQ ID NO: 186).

[0257] 9. PexomOuHaHTHBIA KancuaHblii O0enok AAV 1o BapuaHTy OCYINECTBJICHUS 8,
OTIIMYAIOIIMHCS TeM, 4YTO 3aMeHa OOecreurBaeT 3aMeHbl aMHHOKHCIOT B 001acTy,
COOTBETCTBYIOIIEH aMHUHOKHUCJIOTHBIM TmonokeHusiM  591-596 SEQ ID NO. 11 wumm

amuHokucjoram 590-595 SEQ ID NO: 12.

[0258] 10. PexkomOuHaHTHBIN KanicUaHbIN Oetok AAV 1o BapuaHTaM OCYyINeCTBISHUs 8 1ih 9,
OTVIMYAIOLIUICS TE€M, YTO 3aMEHa HAXOAMUTCS B PACMOJIOKEHHOW Ha MOBEPXHOCTH IMETIIE

Karncugaoro oenka AAV.

[0259] 11. PexomOuHaHTHBIM KamncumHbli Oemok AAV mo gr0OOMy U3 BapHaHTOB
. 1 o 3
ocymecteieHust 8-10, ornuyarommiics Tem, 4yto X He mpexacrasisier coboir T, X He

) 4 v 6 o
npexacrasisier codoli D, X' ve npexacrasisier coboii R  X” He npencrasisier coboii T.

[0260] 12. PexomOuHaHTHBIM KancunmHbli Oemok AAV mno gr0OOMy U3 BapHaHTOB

) 1 o
ocymecteieHust 8—11, ormmuarommiicst Tem, uto X mpexncrasisier codoit K, G, F, I, H, wim R.
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[0261] 13. PexomOuHaHTHBIH KarncungHbii Oenok AAV mo mobomy w3 mm 8-12,

o 3 o
OTIHHAOINUICS TeM, 9yTo X npexacrasisier codoit R, L, H, G wim N.

[0262] 14. PexomOuHaHTHBIM KancunmHbli Oemok AAV mo mgrobOoMy U3 BapHaHTOB

OCyIleCTBAEHUs 8—13, OTANYAIOIUICSA TE€M, UYTO X! npexacrasisiet codoit D, A, S, V wim R.

[0263] 15. PexomOuHaHTHBIM KamncunmHbii Oemok AAV mo moboMy U3 BapHaHTOB

- 6 -~
ocymectsieHus: 8—14, oTnmuarouuiicst TeM, uro X npencrasisier coboit F, R, P, N wmm Q.

[0264] 16. PexomOuHaHTHBIM KancunHbeii Oemok AAV mo moboMy W3 BapHUaHTOB
v 1 9
ocymectieHus 8—11, ornmuuaromuiics TeMm, uto X mpencrasiser codoii K, X’ MIPEACTABIISIET

o 4 93 6 -
coboii R, X" npencrasnser coboit D u X” npencrasisier coboii F.

[0265] 17. PexomOuHaHTHBII KancumgHbii Oenok AAV mo nmoOOMy H3 BapUaHTOB
ocyuecTsieHus 8—11, oTnuuarouiics Tem, 4To X! npencrasisier coboi R, X’ NPEACTABIIAET

coboii L, X* npencrasmser coboii A u X® npencrasnser co6oii R.

[0266] 18. PexomOuHaHTHBII KancumHbli Oenok AAV mo noOOMy H3 BapUaHTOB
ocyiecTBiaeHus 8—11, oTnuuarouuics TeM, 4To X! npeacrasisier codoit R, X NIPEACTaBIIAECT

w 4 9] 6 o
coboii H, X" mpencrasnsier codoit A u X~ npencrasisieT codoii R.

[0267] 19. PexomOuHaHTHBIM KamncumHbii Oemok AAV mno jgr0OOMy U3 BapHaHTOB
o 1 -
ocyuectBieHus 8—11, oTanmyaromuiics Tem, uto X mHpeacTasisier codoi R, X MIPEACTABIISIET

o 4 9] 6 -
coboit H, X" npencrasnsier coboii S u X° mpencrasisier codoii R.

[0268] 20. PexomOuHaHTHBIM KamncumHbli Oemok AAV mo jgr0OOMy U3 BapHaHTOB
o 1 -
ocywectBieHust 8—11, oTnuyaromuiics Tem, uto X mpencrasisieT coboi G, X MIPEACTABIISIET

o 4 9] 6 -
coboii G, X' mpencrapinsier coboii V u X npencrasiisier codoii P.

[0269] 21. PexomOuHaHTHBIM KancumHbli Oemok AAV mo gr0OOMy U3 BapHaHTOB
. 1 ., 3
ocymectBieHust 8—11, ornuuarommiicss Tem, yro X npencrasisier coboit F, X mpencrasnser

o 4 9] 6 -~
coboii N, X" npencrapinsier coboii A u X° npencrasisier codoi N.

[0270] 21. PexomOuHaHTHBIM KamncumHbli Oemok AAV mo gr0OOMy U3 BapHaHTOB
o 1 -
ocywmectBieHust 8—11, ornuyaromuiicst Tem, yto X MpeacTasisier codoit 1, X’ MIPEACTABIISIET

o 4 9] 6 -~
coboit R, X" npencrasnsiet codoit S u X~ mpencrasinsier codoit N.

[0271] 23. PexomOuHanTHBIH Kancug AAV no moOoMy U3 BapHaHTOB ocyliecTBiIeHus 8—11,
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. 1 o 3 o 4
oTnuUaroImuiics TeMm, uto X mnpexacraensier coboi H, X° mpencraBmsier cobor L, X

) 6 )
npexacrasisier coboii R u X” npencrasnsier coboit N.

[0272] 24. PexomOunanTHBIH Kancug AAV no moOoMy U3 BapuaHTOB ocyliecTBiIeHus 8—11,
o 1 o 3 . 4
OTJIMYAIOIIUICSA TeM, 4To 4ro X mpencrasisier coboir R, X° mpexncrasnser cobdoit L, X

- 6 v
npexacrasisiet coboit A u X' npencrasiusier codoit Q.

[0273] 25. PexomOuHaHTHBIM KamncunaHbii Oemok AAV mo mrobOoMy U3 BapHaHTOB
OCYIIECTBIIEHHUs 8—24, OTNMYAIOLIMICA TeM, YTO KarncuiHblii Oerok AAV nmeer cepoTun
AAYV, BoiOpannbnii u13 AAV1, AAV2, AAV3, AAV4, AAVS, AAV6, AAVT, AAVS, AAVO,
AAV10, AAV1I1, AAV12, AAVrh.8, AAVrh.10, AAVrh32.33, AAVrh74, 6brubero AAV u

nruubero AAV.

[0274] 26. PexomOuHaHTHBII KancuaHblii Oenok AAV, comepkaiuii aMHHOKHUCIOTHY IO
MOCJIeIOBATENILHOCTD, COOTBETCTRYOMIY IO JitoOoi oxaHol u3 SEQ ID NO: 11-12, 23-49 wnu
195-254.

[0275] 27. PekomOuHaHTHBIM KancuaHbld Oeok AAV 1O BapHaHTy OCYINECTBJIEHHUs 20,

conepKaliui aMIHOKUCIIOTHY 10 nocienoBarenbHocTh SEQ ID NO: 32, 35, 37 unu 40.

[0276] 28. HykieoTumHas MoOCiIen0OBaTEIbHOCTb, KOMUPYIOIIAsl KarCUAHbIH Oenok AAV 1o

JF0OOMY M3 BApUAHTOB OCYIeCTBICHUs 1-27.

[0277] 29. HyxkneotugHas MOCJIENOBATEIbHOCTh BAapUAaHTy MO OCYILECTBJICHMs 28,
OTIMYAIOIIASACS TeM, 4YTO HyKJIEOTHAHAS MOCIEAOBATEIbHOCTD MPEACTABIseT COOOMH

nocneaosarenbHocTh JHK.

[0278] 30. HyxkneotugHas MNOCIENOBATENBHOCTh IO BAapUAHTY OCYILUECTBJICHMs 28,
OTIMYAIOIASACS TeM, 4YTO HyKJIEOTUAHAS MOCIEAOBATEIbHOCTh MPEACTABIsIET COOOM

nociaenosarenbHocTs PHK.

[0279] 31. DKCHPECCHOHHBIM BEKTOP, COAEPKAIMMMA HYKJICOTHIHYIO MOCIEI0BATEIbHOCTD 10

MF0OOMY 3 BApUAHTOB OCyInecTBiIeHus 28—30.

[0280] 32. Kierka, coxepskamiasi HYKJICOTHIHYIO IOCJIEOBATEILHOCTh MO JIOOOMYy W3

BAPUAHTOB OCy LIeCTBIeHNs 28-30 MM BEKTOp 3KCIPECCUU MO BAPUAHTY OCYLIECTBIeHN: 3 1.

[0281] 33. PexomOmHaHTHBIH BHPYCHBbI BekTop AAV, comepamuil peKOMOHMHAHTHBIN
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KarCUIHBIN OeJIoK Mo MmoO0OMy U3 BAPHAHTOB OCYILIeCTBIeHHU 1—27.

[0282] 34. PexomOuHaHTHBIN BUPYCHBI BeKTOp AAV 1O BapwaHTy OCYINECTBJIEHHUS 33,
OTJIMYAIOIIUICS TEM, YTO BUPYCHBIN BEKTOp AAV HMeeT yIiIydIeHHbIH TPO(HIIb TPAaHCY KIIUH
M0 OTHOLIEHHIO K 1IeJIEBOI TKAHU MO CPABHEHUIO C BUPYCHBIM BeKTOpoM AAV, copepkaiium

KarCUAHbINA OEJIOK, KOTOPBII HEe CONEPIKUT 3aMEHY .

[0283] 35. PexomOuHaHTHBIN BUPYCHBI BeKTOp AAV 1O BapwaHTy OCYINECTBIEHHUs 34,

OTJIMYAIOIIUICS TEM, YTO LieJieBasi TKaHb MPEICTaBIsIeT COOOM TKaHb IJa3a.

[0284] 36. PexomOuHaHTHBIM BUpPYCHBIM BekTop AAV 1o moOoMy U3 BapHUAHTOB
ocylecTsiaeHuss 33-35, AONOJHUTENBHO COAEpIXKALIMM Kapro - HYKIEHHOBYHK) KHCJOTY,

HUHKAINICUAUPOBAHHY IO B KaHCHI[HbIﬁ O€eJIoK.

[0285] 37. PexoMOMHaHTHBIN BHPYCHBI BeKTOp AAV MO BapuaHTy OCYINECTBJIEHUs 30,

OTHHHaIOLHHﬁCH TEM, YTO Kapro-HyKJICUHOBas1 KMCJIOTa KOOUPYET TepaHeBTI/I‘-IeCKI/Iﬁ OeJIoK uIn

PHK.

[0286] 38. PekomOMHAHTHBII BUPYCHBIH BEKTOp AAV Mo BapHaHTy OCYINECTBJIECHUs 30 MK
37, OTIMYAIOIIUICS TeM, YTO Kapro - HyKJEHHOBAas KUCJIOTa KOAMPYET ONWH WM Oojiee 3
cneayromux OeJIKOB MM CBS3BIBAIOIIEECS C HUMH aHTHUTENIO. TPAHCMEMOpaHHBII PEeryJisiTop
mykoBucuuno3a (CFTR), nuctpoduH, nponentua MUOCTaTHHA, (OJTUCTATUH, PACTBOPUMBIN
peuenrop aktuBuHa tuna 11, IGF-I, nomunatHeii myTtanT [ kanma B, capkocnan, yTpodus,
muaH-yTpoduH, ¢akrop VI, dakrop IX, dakrop X, >pUTPONOITHH, AHTHOCTATHH,
SH/IOCTATHUH, KaTajla3a, THPO3MHTHIPOKCUIIA3a, CYMEPOKCHIAMCMYTAa3ad, JICNTHH, PELenTop
LDL, nunonpoTenHJNNAa3a, OPHUTHHTpaHCKapOammiasza, B-rioOuH, O-TJIOOHH, CHEKTPHH,
anb(a-1-aHTUTPHUTICHH, a/ICHO3MH/IE3aMHUHA34,
runokcanTuHryanuHdochopudosunrpanchepasa, B-rrokonepedbposuaasa,
cUHroMHeNnnHas3a, JU30COMaNbHAsE TeKCO3aMUHUAa3a A, OErHpOreHasa KETOKHCIOT C
pasBerBiieHHOH  uenbto, Oenmok  RPE6S,  anbda-unrepdepon, Oera-unrepdepos,
raMMa-uHTep(EepOH, HHTEPIEHKHH-2, HHTEpIeHKHH-4, TPaHyJOLUTAPHO-MaKpodaraibHbII
KOJIOHNECTHUMYJIUPYIOIHKA  (akrop, JTUMGPOTOKCHH, MENTHAHbIE (AKTOPBI  POCTa,
HelipoTpodudeckne GpakTopbl, COMATOTPOITNH, HHCY JIMH, HHCYJIMHONMOAO0HBIE (PaKTOPHI pocTa
1 wmm 2, TpoMOouUTapHBIH (akTOp pPOCTa, SMHUAEPMANbHBIA (PakTOop pocta, (HakTop pocta
¢ubpodnacToB, QakTop pocra HepBOB, Helporpoduyeckuin Paktop-3 wim -4

2

HelipoTpoduueckuii pakrop ronosHoro mMosra, RANKL, ®POC, rauaneHbiil pakTop pocra,
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Tparchopmupyromuii - ¢akrop pocra-anbha wiam  -0Oera, JU30COMAJbHAS — KHCJAs
anb(a-rIroKo3uaasa, anbda-ranakro3unasa A, pacTBOPUMBIA perentop (axTopa pocTa
Hekpo3a omyxojyeld, S100A1, mnapeambOymuH, anmeHwnatuukiaza tuma 6, SERCA2A
uarudurop 1 PP 1 umm ux pparmenTsl, yceueHHbIH KOHCTUTY THBHO akTHBHBINH bARKct, IRAP,
AHTUMHUOCTATUHOBBIA O€JIOK, acmapToalnuiasly, TpPacTo3ymad, rajaHuH, HedpomenTun Y,
Ba30rMOMH 2, THUMUIMHKWHA3a, LIUTO3WHI€3aM1HAa3a, TUPTepUHBIN TOKCHUH, (GakTOp HEKpo3a

onyxoneit, pS3, Rb, Wt-1, TRAIL-6eta, C3, CFH, w/unu FAS-nurann.

[0287] 39. PexomOuHaHTHBIM BUPYCHBIN BEeKTOp AAV 1Mo BapHaHTy OCYINECTBJIEHUs 306 WK
37, OTIMYAKOLIMKCS TE€M, YTO Kapro - HYKJIEHHOBAas KHUCJIOTAa KOAUPYET MOJICKYJIy

pPEOaKTUPOBAHUS I'€HOB.

[0288] 40. PexomOMHaHTHBIN BHPYCHBII BeKTOp AAV MO BapuaHTy OCYINECTBJIECHUs 39,

OTJIMYAIOIINICS TEM, YTO MOJIEKYJIa PEJaKTUPOBAHMS T€HOB MPECTABISIET COOO0H HyKJIeasy.

[0289] 41. PekomMOnHaHTHBINH BUPYCHBIN BeKTOp AAV 1O BapHaHTy OCYIUECTBIEHUS 39 MM
40, OTJIMYAIOIIUICS TEM, YTO MOJIEKYJIAa PeIaKTUPOBAHMS T€HOB MPENCTABISET COOON HyKIeasy
Cas9.

[0290] 42. PekomMOMHAHTHBII BUPYCHBIH BEeKTOp AAV Mo BapHaHTy OCYyINECTBJIECHUs 39 wiu
40, OTJIMYAIOIIUICS TEM, YTO MOJIEKYJIAa PEIaKTUPOBAHMS T'€HOB MPENCTABISET COOON HyKIeasy

Cpfl.

[0291] 43. PexomOuHaHTHBII BUPYCHBIH BeKTOp AAV 1O BapwaHTy OCyInecTBieHHUs 39,
OTIIMYAIOINMHCS TEM, YTO MOJEKyJa pPEeJaKTUPOBAHMUS TE€HOB MPENCTaBIsAET COOOM

Hanpasssromy PHK.

[0292] 44. dapmaueBTHUecKas KOMIIO3UIHUS, COIEp’Kamas PEKOMOWHAHTHBIA BHpPYCHBIN

BeKTOp AAV 1o Mr0O0My U3 BAPHAHTOB OCYINECTBIICHHs 33-43.

[0293] 45. ®apmaueBTUYECKAss KOMIO3ULMS MO M. 44, OTIMYAOLIAsCS TEM, YTO KOMIO3ULIMS

JOTOJTHATEIBHO CONEPKUT (PapMalleBTUIECKH MIPUEMIIEMbIH HOCHUTEIb.

[0294] 46. Criocob neueHus] MalMEHTa, HYKOAOIIEroCsl B 3TOM, BKIIOYAKOIIMI BBEIEHUE
MALUEHTy TepaneBTUYeCKn 3(PQPEKTHBHOrO KOJHUYECTBA PEKOMOMHAHTHOIO BHPYCHOTO
BekTOpa AAV mo moOoMy W3 BapHaHTOB ocyliecTBieHHs 33-43 mimm (papManeBTHUECKOM

KOMITO3HULIMM B COOTBETCTBUH C BAPUAHTOM OCYIIECTBJICHN: 44 mn 45.
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[0295] 47. Cnoco0 cornmacHO BapHaHTY OCYIIECTBJICHUS 40, OTIMYAIOIIUNCS TEM, YTO Y

MalKeHTa UMeeTCs 3a00JIeBaHNe T71a3 UITH HAPYyIIEHUE 3PEHUsL.

[0296] 48. Criocob no BapuaHTy ocyuiecTBICHUs 47, OTIIMYAOIUICS TeM, 4TO 3a00JIeBaHNe
rjla3 WM HapyLIeHWe 3PEHUs] NPEACTaBIsieT COOOW MUTMEHTHBIM PETHHUT, JeTreHEepPaLHio
JKENITOTO IIATHA, HEBPUT 3pUTENIbHOTO HEPBA, BPOXKIEHHbII amaBpo3 Jlebepa, HacIeICTBEHHY O
ONTUYECKYI0 HeBpomaTuro Jlebepa, axpomaroncuro, X-CLEIUIEHHBIH PETHHOIINU3NUC, HEBPUT
3pUTENBHOTO HEPBA, XOPOUAEPEMUIO, aTPO(HIO 3pUTENBHOrO HEepBa, TUCTPOPUI0 KOJIOOUEeK
CeTYaTKH, PETUHOMNATHIO, PETUHOONACTOMY, IJlaykoMy, cuHzapoM bapnera-bumma, cunapom
Yepa, anupunuro, atakcuto @punpeiixa, BUTETUPOPMHYIO AUCTPOPHIO, peTUHOOIACTOMY,
6onesnp ltaprapara, amuorpoduro Ilapko-Mapu-Tyra, auctpoduro Pykca, IPONMUOHOBYIO

AMUACMUIO UJIN LIBETOBYHO CJICIIOTY.

[0297] 49. Criocob mo moboMy M3 BapHAHTOB OCyIIeCTBIEHUs 46—48, OTIMYAIOLIMICS TeM,

YTO MALIEHT IPeCTaBIsieT COOOH MIEKONHUTAIOLIEe.

[0298] 50. Cnoco® mo BapuaHTy ocyuiecTBieHHs 49, OTIMYAIOIIUICS TeM, YTO CyOBeKT

npeacTaBysieT COOOM ueoBeKa.

[0299] 51. Cnocob BBeneHUs MOJIEKYJIbl HYKJIEHHOBOHM KHCJIOTHI B KJIETKY, BKJIOYAIOINUHN
NPUBEACHNE B KOHTAKT KJIETKU C BUPYCHBIM PEKOMOMHAHTHBIM BHPYCHBIM BEKTOpOM AAV 1o

M0OOMY M3 BAPUAHTOB OCYINECTBJICHUs 33-43.

[0300] 52. BupycHbiii BekTop AAV mo mobomy u3 mm. 32-43 asi NpUMEHEHUsI B Ka4eCTBE

JICKaPCTBCHHOT'O Iperapara.

[0301] 53. BupycHsiii BekTop AAV 1o mo00My U3 BapHAHTOB OCYINECTBJIEHUs 32-43 must

NPUMEHEHHUS B CIIOCO0E JICUSHHSI.
NNPUMEPBI

IMPUMEP 1. KomOuHaTopHasi HHKeHepHsI H BbIOOp BeKTOpPoB AAV, Hale/JeHHBIX Ha

TKaHH 1jia3sa

[0302] Cnocob co3manusi mytantoB AAV, HameneHHbIX Ha TkaHu rasza (T.e. RPE w/umm
CeTUaTKy), 3aKJo4aercs B cleayromeM. [lepBblii Imar BKIIOYAET UIACHTH(PUKALIUIO

KOH(OPMALIMOHHONW 3-MEpHOW NETNH, PACIONIOKEHHOH Ha NOBEPXHOCTH Kamcuma AAV,
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HarpuMep, C TOMOIIBI0 KPHO3JEKTPOHHOH MHKPOCKONHWH. 3aTeM BBIOpaHHbIE OCTATKH B
npenesax pachojioKEHHOW HAa  IMOBEPXHOCTU METJIM  IOABEPraroT  MyTareHesy ¢
WCIIOJIb30BAHUEM  BBIPOXKAECHHBIX IMPAaliMEpOB, MPHUYEM KaKAbIM KOAOH 3aMELIA0T
HykseorunamMu NNK, u pparmMeHTsI reHOB 00BETUHSIIOT BMECTE ¢ MOMOIIbI0 cOopku I nbcoHa
w/mnn MHoroctyneHuaToi ITL[P. I'eHpl, kopupyromue Karcua, cofepskaline BBIPOKICHHYIO
OMONMMOTEKy MyTHPOBABILINX AHTUT€HHBIX MOTHUBOB, KJIOHHUPYIOT B TeHOM AAV nuKOro tumna
ana 3aMeHbl ucxonHoil mnocnenosatenbHocT JHK, xomupyromein Cap, ¢ nodydeHueMm
Ooubmuorekn mnasmuzn. IlnasmunHele OuOnMoTekM 3areM TPAaHCPUUUPYIOT B JIMHUH
KJIETOK-TIPOAYLIEHTOB 293 ¢ MOMOUIBIO aACHOBUPYCHOM IJIA3MU/IbI-IIOMOLIHUKA JJI1 CO3AAHUs
Ooubnmorek kancuaoB AAV, KOTOpbIE 3aT€M MOTYT ObITh ITOBEPTHYThI CEJIEKIIMU. Y CIIELIHOe

coznanue o6nonmmorek AAV noareep:kaaroT nocpencTsoM ceksenuponanus JJHK.

[0303] Jlns BbiOOpa HOBBIX ITaMMOB AAYV, KOTOpble HUMEIOT KejlaeMble MPOQIIH
TpaHcAykiuy, OnOnmnorekn AAV TNOABEPraroT MHOTOKPATHBIM LMKJIAM WH(UIIUPOBAHUS Y
OTJINYHBIX OT 4ejioBeka mpumaroB. Ha kaxaom stame y CyObeKTOB-)KUBOTHBIX BBIACISIIOT
uHTepecyromue TkaHu. KietouHele mm3aTel, cOOpaHHBIE W3 MPEACTABIAIOIINX HHTEPEC
TKaHeW, CEeKBEHUPYIOT MJIsi WACHTH()UKALMM BEKTOPHBIX M30JATOB AAV, ycHeurHo
TpaHC(HOPMHUPYIOLIHMX MPEACTABISIOYI0 HHTEPEC LEeJEeBYI0 TKaHb. [locie MHOXKeCTBa LIUKIIOB
UHQULUPOBAHUS ~ HEUEJOBEKOOOPA3HbIX  MPHUMATOB,  OOBEOUHSIIOT  W3OJUPOBAHHBIC
TIOCJIEIOBATEIbHOCTU M3 KaXOM MyTareHW3UpOBaHHOH 00JIaCTH BO BCEX MEPECTAHOBKAX M

KOMOUHALIUSX.

[0304] B xauecTBe HEOrPAaHUUYMBAIOIIEIO KOHKPETHOrO MPUMEpPA, PACMOJIOKEHHAsT Ha
MIOBEPXHOCTH METJIS Ha KancuagHoM Oenke AAV Obula OABEPTHYTa My TareHe3y, KaK OMHCAHO
BBILIE, JJISI MOJYYEHHs BBIPOKACHHBIX OMOIHOTEK BEKTOpPOB AAV. 3aTteM BBIPOXKIEHHBIE
OuONIMOTEKM OABEPTANIN IEPBOMY payHAY HHOHUIIUPOBAHUS Y OTIMYHBIX OT JIFOJI€H MPUMATOB
(®UI'. 1A, ®UI'. 2A). B yactHOoCcTH, OMOSMOTEKHM BBOOWJIM B TJa3 NpPUMATaM IyTeM
UHTpPABUTpeabHON HHBbeKIUH. [IurmenTHbd smutenuii cetdatku (RPE) cobupanu Ha 7-e
CYTKHU TOCJIe MHPUIMPOBAHUS M CEKBEHHUPOBAIU JJISI UACHTH()HUKAIMN OTAEIbHBIX U30JIATOB

AAV (©UT'. 1B, ®UTI. 2B).

[0305] AAYV, BeineneHHble BO BpeMsi nepBoro nukia spomoimn (OUIT. 2B) 3arem moBTOpHO
BBOAWJIM BTOPOMY OTJIMYHOMY OT YeJIOBEKa MPUMATy IOCPEACTBOM HHTPABUTPEATHHOU
uHbekuu. [lurmentHelii snutenuii cerdatku (PI1D) (®UI. 3A) u ceryatky (OUI. 4A)

cobupanu Ha 7-€ CyTKH TOCie WHPHUIMPOBAHUS M CEKBEHHPOBAIHM IUIA HUIACHTU(UKALIIH
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OIUHOYHBIX M30JITOB AAV.

[0306] AAV, BbineneHHble BO BpeMst BToporo payHna ssomouuu B RPE, Obutn moBTOpHO
BBEJICHBI TPETHEMY OTJIMUYHOMY OT HeJIOBeKa puMaTty, a AAV, BblesIeHHbIE BO BpEMs BTOPOTO
payHza 5BOJIFOLINY B CeTYaTKe, ObUIN IIOBTOPHO BBEJEHBI YETBEPTOMY OTIMYHOMY OT YEJIOBEKA
NpUMaTy MOCPENCTBOM MHTpaBUTpeanpHON nHBEKIMH. RPE coOupanm Ha 7-e cyTku mocie
uH(puuuposanus ot Tperbero npumata (PUIL. 3B), a ceruatky coOupanu Ha 7-€ CyTKH Mocie
uH(puuuposanus y derseproro npumata (OUI'. 4B) u cexBeHUpoOBaIU 11 UACHTUDUKALIIH

OTHENbHBIX U30JITOB AAV.

[0307] Ormucanme pasnuuHbIX H30JATOB, HaeHTH(uUuupoBaHHBIX B RPE w/mmu ceryarke,
npexacrasieHo B Tabmune 7. Oty u3omaThl cneuuduyeckn HaueneHbl U uHQuuupyoT RPE

W/WJIA CETYATKY 1N VIVO Y OTJIMYHBIX OT YeJIOBEKa MPUMATOB.

TABJIMLIA 7. 3aMeHbl MOBEPXHOCTHOW METIH B PEKOMOMHAHTHBIX AAV, BBIIENICHHBIX U3

RPE w/unu cetuatku

TlociieqoBaTeIbHOCTD, ITonHas mocjie0BaTeJIbHOCTD
3aMeHsII0 A Kancuaa

MmocJjie 0BaATEIbHOCTh

MOBEPXHOCTHOM NMeTJIH

KVRDLF (SEQ ID NO: 14) SEQ ID NO 32,41
RVLALR (SEQ ID NO: 15) SEQ ID NO 33,42
RVHALR (SEQ ID NO: 16) SEQ ID NO 34,43
RVHSLR (SEQ ID NO: 17) SEQ ID NO 35, 44
GVGVLP (SEQ ID NO: 18) SEQ ID NO 36, 45
FVNALN (SEQ ID NO: 19) SEQ ID NO 37,46
IVRSLN (SEQ ID NO: 20) SEQ ID NO 38, 47
HVLRLN (SEQ ID NO: 21) SEQ ID NO 39,48
RVLALQ (SEQ ID NO: 22) SEQ ID NO 40, 49
RVRGLR (SEQ ID NO: 187) SEQ ID NO 195, 203
KVRTLR (SEQ ID NO: 188) SEQ ID NO 196, 204
MVGNLYV (SEQ ID NO: 189) SEQ ID NO 197, 205
RVLGLR (SEQ ID NO: 190) SEQ ID NO 198, 206
KVAGLC (SEQ ID NO: 191) SEQ ID NO 199, 207
IVRPLV (SEQ ID NO: 192) SEQ ID NO 200, 208
KVRGLA (SEQ ID NO: 193) SEQ ID NO 201, 209
RVRGLG (SEQ ID NO: 194) SEQ ID NO 202,210

HHPUMEP 2. PekomOnHAHTHBIE BeKTOPbI AAV TPaAaHCAYUHPYIOT KJIETKH B KYJbType

[0308] YUToOrr moaTBEpANUTD, SBISIOTCS JH pa3indHble BeKTOpbl AAV, BoineneHHble n3 RPE

W/WIIN CeTYaTKH OTJIMYHBIX OT YEJOBEKa NMPUMATOB, OMMMCAHHBIX B IpuMepe 1, 1o CymecTBy
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UH(PEKIIMOHHBIMH 1 CITOCOOHBIMH TPAHCYy IUPOBATH KJIETKHU B KYJIBTYPE, OBLIH PUTOTOBJICHBI
pa3nuuHble BEKTOPbl AAYV, yIakOBBIBAIOIINE TPAHCTEH JOLM(Epasbl, MPHYEM KaKIbIH
BeKTOp AAV BKIIOYaJd MOCJIEAOBAaTEIbHOCTh KalCHUAA, COAEPXKAIYI0 OAHY M3 3aMeEH,
nepeuncieHHbix B Tabmume 7. Bekropsl AAV npuBogmim B KOHTAKT ¢ kierkamu U87 (uHus
NEPBUYHBIX KJIETOK TJHOOJACTOMBI), TOANEPKUBAEMBIMH B CTaHOAPTHBIX YCIOBHUSX
KyJbTUBHpOBaHus. Knerku Obuin HMHOUIMPOBAHBI C TMOKA3aTeNeM MHOXECTBEHHOCTH
uapuuuposanust (MOI) pasabM 10 000 Br/knerka. Yepe3 48 4acoB KIETKH JU3HUPOBAIIH,
JNU3aT MPUBOAMIN B KOHTAKT C OFOMOJIOMHHUCLIEHTHBIM CyOCTPAaTOM M M3MEpPsUIN 3HAYEHHE

OCE.

[0309] Kax mnokasano nHa @DUI. 5, Bce mporecTtupoBaHHble BeKTOpbl AAV oOmananu
CIOCOOHOCTBIO YCIEIIHOW TpaHCAy KUK KeTok U87 B KyJIBType, YTO MPUBEIIO K IKCIIPECCUU
YIaKOBAHHOTO B HUX TpaHCreHa (Jiroiudepasbl) B KIeTKaX. DTHU JaHHbIE TIOATBEPIKIAIOT, YTO
peKOMOMHAHTHBIE BEKTOPbI AAV SIBJISIOTCS MH)EKIIMOHHBIME U MOTYT HMCIIOJB30BATbCS JIJIs

JOCTaBKH TPAHCTEHA B UHTEPECYIOLIYIO KJIETKY.

[0310] BpleunssoxkeHHOE SBJISETCS WIUTIOCTPALMEH HACTOSIIEro H300peTeHHs U He TOJIKHO
paccMaTpuBaThCs Kak ero orpaHuyeHue. M3obperenue onpenensercs cienyromei Gopmyioi
1/1306peTeH1/151, B KOTOPYHO IOOJIXKHBI OBITb BKJIIOYEHBI DKBUBAJIEHTHI IMTYHKTOB (bOpMy.IIbI

U300peTeHwsl.
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POPMYVYIJIA U3OBPETEHUA

1. PekoMOMHAHTHBIN KaNCUIHBIN OEJOK ageHoacCOmMUpoBaHHOrO BUpyca (AAV - aHIL:
adeno-associated virus), mpuueM KancHIHBINA OEOK COAEPIKUT 3aMeIeHUE B PACIIONOKEHHOM
Ha TOBEPXHOCTH TMeTie KamcuaHoro Oemka AAV, mnpuueM 3aMelIeHHEe HMeeT
MOCJIeIOBATEIBHOCTD, COOTBETCTBYOIYIO Jito0oit 3 SEQ ID NO: 14, 15, 16, 17, 18, 19, 20,
21,22, 187, 188, 189, 190, 191, 192, 193 unu 194.

2. PekoMOMHAHTHBIM KaIrCUAHBIH Oeaok AAV 1o m. 1, OTIMYArOIIMKICS TEM, YTO 3aMeHa
COZIEPIKHUT MOCIIE0BATEIBHOCTD, COOTBETCTBYOINYIO Jr000i ogHol n3 SEQ ID NO: 14, 17, 19

wiu 22.

3. PekoMOMHaHTHBINA KarncuaHbiid O0emok AAV mo m. 1 wiad m. 2, OTIMYAOIIMICS TE€M, YTO
KATCUIHBIN OEJIOK CONEP:KUT AMUHOKHCIIOTHYIO MOCJIE0BATEIbHOCTD C [0 MEHbIIIeH Mepe Ha
80% HIEHTHYHOCTHIO MMOCJIENOBATENILHOCTH C KaIICUIHBIM OesikoM Jiro0oro u3z AAV1, AAV2,
AAV3, AAV4, AAVS, AAV6, AAV7, AAVS, AAV9, AAV10, AAVI11, AAV12, AAVrh38,
AAVrh.10, AAVrh32.33, AAVrh74, 6erubero AAV u nruubero AAV.

4. PexoMOMHAHTHBIA KancuUaHbIA 0eok AAV mo m. 1 win m. 2, OTJUYAOIIHICS TEM, YTO
KarCUIHbIA OeJIOK CONEepPKUT aMUHOKHCJIOTHYIO IOCJIENOBATEIbHOCTb, KOTOpas MMEET IO
MeHbInel Mepe 90% HMIOSHTHYHOCTh MocienoBaresibHocTU ¢ Jiroboit u3 SEQ ID NO: 11-12,

23-49 unn 195-254.

5. PexoMOMHAHTHBIN KancuaHbli Oelok AAV mo m. 3, OTIHYAOLIUNACS TeM, YTO KarlCHI
COZIEPKUT aMHUHOKHCIIOTHY IO TTocsienoBateibHOCTD Jrodoi u3 SEQ ID NO: 11-12, 23-49 unu

195-254.

6. PexOMOMHAHTHBII KaIllCHAHBIM Oeaok AAV 1o m. 5, OTIMYAOIIMICS TEM, YTO KAIICH

COJZIEPKUT AMHUHOKHCIIOTHY IO TIOCIeNoBaTEIbHOCTE Jit000it m3 SEQ ID NO. 32, 35, 37 wnu 40.

7. PexoMOMHAHTHBIH KamncuaHbli Oemok AAV mo 1. 1, OTIMYAKOIIUKCS TEM, YTO

3
AMHUHOKHCJIOTHAsI 3aMeHa 00eCIeYBAIOT 3aMEHbI AMHHOKHCIIOT B 00JIACTH, COOTBETCTBYIOIIEH
AMUHOKHUCIIOTHBIM TtosioskeHusiM 591-596 SEQ ID NO: 11 unu amuHOoKkucnoram 590-595 SEQ

ID NO: 12.

8. PexoMOMHAHTHBIN KarcuaHbIi O0enok AAV, mpuyueM KarCUAHbIH OeNOK COOEPIKUT 3aMEHY,

1 2 3 4 5 b6
COZIEPIKALIYIO TTOCNIEAOBATENPHOCTD U3 MIeCTH aMHUHOKUCIOT (X -X"-X-X"-X"-X"), koTtopas
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2 .
He BCTPEUYaeTCsl B HATUBHOM KaricugHoM Oenke AAV, mpu stom X~ mpencraisier codoit V u

X° npencrasisier coboii L (SEQ ID NO: 186).

9. PekoMOMHAHTHBIN KanCHUAHBIN Oenok AAV 1o M. 8, OTJIMYAIOIIMICA TeM, YTO 3aMeHa
of0ecrieurBaeT 3aMeHy AaMHHOKHCIOT B OOJIACTH, COOTBETCTBYIOIIEH aMHUHOKHCIOTHBIM

nosoxkeHusiM 591-596 SEQ ID NO. 11 unu amunokucnoram 590-595 SEQ ID NO: 12.

10. PexoMOuHaHTHBIN KancuaHbli Oenok AAV mno m. 8 wim 1. 9, OTIMYAIOIIUICS TeM, YTO

3aMEeHa HaXOJMUTCS B PACHOJIOKEHHOH Ha MOBEPXHOCTHU METIe KancuaHoro oenka AAV.

11. PexomOuHaHTHBIH KancuaHblil 6enok AAV no mobomy u3 mi. 8-10, oTiuuaromuics Tem,
o 3 ~ 4 -
aro X' He npexcrasnser coboit T, X° He npexacrasmser coboit D, X' e npeacrasmser coboii R

6 o
u X’ He npexacrassier codor T.

12. PexoMOMHAHTHBIN KancuaHbli Oenok AAV o mobomy u3 m. 8—11, OTIHYarOLIHiics Tem,

yro X' npexacrasisier coboii K, G, F, I, H, um R.

13. PexomMOMHaHTHBIIN KancuaHbii 6e10k AAV no mobomy u3 nm. 8-11, OTIMYArOIIUICS TeM,

uro X° npexacrasisier coboii R, L, H, G wiu N.

14. PexoMOMHAHTHBIN KancuaHbii 0ok AAV o mobomy u3 mi. 8-11, oTauyaromuics Tem,

4 o
yto X' npencrapisieT coboii D, A, S, wiu V, wnu R

15. PexomOWHaHTHBIN KanicuaHbii 6eok AAV no mobomy u3 mim. 8-11, oTauyaromuiics Tem,

yro X° npencrasisier codoii F, R, P, N wiu Q.

16. PexomOuHaHTHBIN KanicuaHbii 6eok AAV o mobomy u3 mim. 8-11, oTnuyaromuiics Tem,
. 3 o 4 o 6
gro X' npencrasmsier coboii K, X° npexncrasisier coboii R, X' npencrasmser co6oii D u X

npencrasJsier coboii F.

17. PexomMOWHAHTHBIN KanicuaHbii 6enok AAV o modomy u3 . 8-11, oTnuyaromuiics Tem,
. 3 o o 6
gro X' mpencrasmsier co6oii R, X° mpencrasister coboii L, X' npencrasmser co6oii A u X

npencrasJsier coboii R.

18. PexomOWHaHTHBIN KanicuaHbIii 6e1ok AAV o modomy u3 . 8-11, oTnuuaromuiics: Tem,
. 3 o o 6
aro X' npencrasmsier coboii R, X° npencrasmsier coboit H, X* mpencrasmster coGoit A u X

npencrasisier coboi R.



WO 2019/195423 3 PCT/US2019/025584

19. PexomOuHaHTHBIM KanicuaHbii 6eok AAV o mobomy u3 . 8-11, oTnuyaromuiics Tem,
. 3 o 4 o 6
aro X' mpexcrasmsier coboii R, X° mpencrasmser coboit H, X' npencrasmser coboit S u X

npencrasisier coboii R.

20. PexoMOMHaHTHBIN KanicuaHbii 6eok AAV no mobomy u3 mm. 8-11, oTnuuaromuiics: Tem,
. 3 o 4 o 6
aro X' npencrasmsier coboit G, X° mpencrasmsier coboii G, X' mpencrasisier coboit V u X

npencrasJsier coboii P.

21. PexoMOMHaHTHBIN KanicuaHbii 6emok AAV no mobomy u3 mm. 8-11, oTnuuaromuiics: Tem,
. 3 o 4 o 6
aro X' npencrasisier codoit F, X npencrasmnsier codoit N, X' npencrapisier coboii A u X

npexacrasisier codoii N.

22. PekoMOMHAHTHBIN KancuaHbii 610k AAV no mobomy u3 . 8-11, OTIMYArOIIUICS TeM,
aro X' mpencrasnsier coboit I, X° npexncrasisier coboii R, X* npencrasmser coboit S n X°

npexacrasJsier coboi N.

23. PekoMOMHAHTHBIN KancuaHbii 6e10k AAV no modomy u3 nm. 8-11, OTIHYArOIIUICS TeM,
aro X' mpencrasmser coboit H, X° npencrasmsier coboit L, X* npexcrasmser co6oii R u X°

npencTassier codoit N.

24. PekoOMOMHAHTHBIN KanicuaHbil 0eok AAV no mobomy u3 mi. 8-11, oTauyaromuiics Tem,
. 3 o 4 o 6
uro X' npencrasisier codoii R, X° mpencrasmisier codoii L, X' npencrapnsier coboii A u X

npexacrasisiet coboi Q.

25. PekOMOWHAHTHBINA KariCUIHbIH Oelok AAV 1o mrobomy u3 . 8—24, OTIIMYAOIIHNACS TEM,
9yTo KarncuaHbiid O0enok AAV umeer ceporunn AAV, BoiOpanHbii u3 AAVI1, AAV2, AAV3,
AAV4, AAVS, AAV6, AAV7, AAVS, AAV9, AAVI10, AAVI1l, AAV12, AAVrhS,
AAVrh.10, AAVrh32.33, AAVrh74, 6erubero AAV u ntuubero AAV.

26. PexoMOWHAHTHBIA KancuaHbIA Oenok AAV, comepkamuii aMUHOKHUCJIOTHYIO
MOCJIEIOBATEIBHOCTD, COOTBETCTRYIOIIYIO JFoOol onuout 3 SEQ ID NO: 11-12, 23-49 wnu

195-254.

27. PekoMOMHAHTHBIN KancuaHbll Oemok AAV mo m. 26, comep:Kamuii aMUHOKHUCJIOTHY O

nocienoarenbHocTh SEQ ID NO: 32, 35, 37 unu 40.

28. HykJeoTuaHasi mocieJOBaTeNIbHOCTb, KOOUPYIOMasl KancuaHbii 6eok AAV 1o modomy
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u3 . 1-27.

29. HykneotuaHas mOCiA€AOBATENbHOCTD MO 1. 28, OTVIMYAIOLIASACS TEM, YTO HYKJICOTHIHAS

MOCJIEIOBATEIBHOCTD MPEACTaBIISIET Co00M mocnenosarenbHoCcTh JTHK.

30. HykneotunHas mocienoBaTeIbHOCTh MO M. 28, OTIMYAKOLIASACS T€M, UYTO HYKJIECOTHUIHAsS

TMOCJIeIOBATEIBHOCTD MPEACTaBIISIeT CO00M mocnenosarenbHOCcTh PHK.

31. DKCPEeCCHOHHBII BEKTOP, COAEPKALINN HY KIIEOTHIHYIO NTOCIEI0BATEIBHOCTS I10 JII00OMY

3 . 28-30.

32. Knerka, comepralnasi HyKJICOTUIHYIO TOCIEIOBATENIbHOCTD 10 JJE0OoMy u3 mit. 28-30 wiu

SKCIPECCUOHHBIN BEKTOp MO II. 31.

33. PekoMOMHAHTHBIIH BUPYCHBII BeKTOp AAV, comeprKamuii KarncuaHbli 00K 1o oMy

u3 . 1-27.

34. PexoMOMHAHTHBIN BUPYCHBIH BeKTOp AAV 10 1. 33, OTIMYAIOLUINICS TeM, YTO BUPYCHBIH
BeKTOp AAV nMeeT yJyuIeHHbIH PO UIb TPAHCAY KIIMH 10 OTHOIICHHIO K LIeJIEBOH TKaHHU I10
CPaBHEHUIO C BUPYCHBIM BekTOpoM AAV, comepskalluM KarCHIHBIN OEJIOK, KOTOPbIA He

COZIEPIKHUT 3aMEHY.

35. PexoMOMHAHTHBII BHPYCHBIH BeKTOp AAV mo n. 34, OTIMYAOIIUNACS TeM, 4TO LeJeBast

TKaHb TPEACTaBIIsIeT COOOH TKaHb IJas3a.

36. PexomMOuHaHTHBIN BUPYCHBIH BekTOp AAV mo mobomy u3 mm. 33-35, HONOJHHUTEIBHO

COJZIEP KA Kapro - HyKJIEHHOBYIO KHCIIOTY, HHKATICHIUPOBAHHY IO B KAIICUIHBINA OEJIOK.

37. PexoMOWHAaHTHBIA BHPYCHbIH BekTOp AAV mo m. 36, OTIMYAOIIUACS TEeM, YTO

Kapro-HyKJIEMHOBAsl KUCJIOTa KOIUPYET TepaneBTuueckuii 0enok mm PHK.

38. PexoMOMHaHTHBIH BUPYCHBINA BeKTOp AAV 1o . 36 wiu . 37, OTIUYAOIIHNACS TEM, YTO
Kapro-HyKJIEMHOBasl KHUCJIOTa KOAMPYeT OAMH Win Ooyee W3 CIEAyIOIUX OEJIKOB WIH
CBSI3bIBAIOILEECS] C HUIMU aHTUTENIO: TpaHCMeMOpaHHbIH peryisitop mykosuciuno3a (CFTR),
IUCTpO(UH, MPONIENTHI MUOCTATHHA, (POJUTMCTATHH, PACTBOPUMBII PELeNTOp aKTUBHHA THIIA
11, IGF-I, nomunatHenii mytant | kanma B, capkocnan, yrpoduH, MUHH-YTpOhUH, PakTop
VI, ¢akrop IX, c¢akrop X, SpUTPONOSTHH, AHTHOCTATHH, SHAOCTATHH, KaTanasa,

TUPO3UHTUAPOKCHUIIA3A, CYIIEPOKCUAIUCMYTA3a, JIENITUH, peuenrop LDL,
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JUMONMPOTENHIINIIA3a, OpPHUTHHTpPaHCKapOammiaza, [B-rJo0uH, O-TJIOOWH,  CIEKTPUH,
anb(a-1-aHTUTPUTICHH, a/ICHO3MH/Ie3aMHUHA34,
runokcanTuHryannHdochopudosunrpanchepasa, B-rrokouepedposnnasa,
cUHroMuennHas3a, JU30COMalbHAasi TeKCO3aMUHHUa3a A, AETUAPOreHa3a KETOKHCIOT C
pasBerBieHHON  1enbto, Oemok  RPE6S, anbda-unrepdepon, Oera-unrepdepos,
raMMa-uHTep(EepoH, HHTEPIEHKHH-2, HHTepIeHKHH-4, TpaHyJOLUTApHO-MaKpodaraibHbIH
KOJIOHHECTUMYJIUpYIOIui  (akrop, JIUMGPOTOKCHH, MNeNnTHAHbIE (AKTOPBI  POCTa,
HelipoTpoduueckre GpakTopbl, COMATOTPOIINH, HHCYJIMH, HHCYJIMHONOAO0HBIE (PaKTOPHI pocTa
1 nmu 2, TpombonuTapHbiil pakTop pocTa, 3muAepManbHbIi (akTop pocta, GakTop pocTta
¢ubpobnactoB, Qakrop pocra HepBOB, HeHporpopuyeckuin Pakrop-3  wmaum -4,
Heliporpoduueckuii pakrop ronosHoro mosra, RANKL, ®POC, rnuaneHbiii pakTop pocra,
TpaHchopmupyrommii  pakrop pocra-anbpa miam  -Oera,  JM30COMaNbHAs — KHUCHAS
anbda-rIroKo3naa3a, ambda-rajJakro3ngasa A, pacTBOPUMBIA peuentop (akropa pocta
Hekpo3a onyxoned, S100A1, mnapBanpOymuH, anenwiatuukiaza Ttuma 6, SERCA2A
uaruourop 1 PP 1 iy ux pparmMeHTsl, ycedeHHbIi KOHCTUTYTUBHO akTHBHBIH bARKCct, IRAP,
AHTUMHOCTATUHOBBIA O€JIoK, acmaproanmiasy, TpacTo3ymad, rajaHuH, HeiponenTtun Y,
BAa30TMOMH 2, THUMUAMHKNHA3A, LINTO3NH/e3aMHHAa3a, TU(TepuiiHbIi TOKCHH, (akTop HEKpO3a

onyxoeit, pS3, Rb, Wt-1, TRAIL-6eta, C3, CFH, u/unu FAS-nurann.

39. PexkoMOMHAHTHBINA BUPYCHBINH BeKTOp AAV 1o 1. 36 wiu 1. 37, OTIMYArOIIUNACS TEM, YTO

Kapro - HYKJICMHOBasA KHUCJIOTa KOAUPYET MOJICKYJTYy PEAAKTHPOBAHUA I'CHOB.

40. PexoMOWHAHTHBINH BUPYCHBIH BeKTOP AAV 10 1. 39, OTVIMYAIOIIUICS TeM, YTO MOJIEKYJIa

peIaKTUPOBAHMS T'€HOB MPECTABIISET COOOM HyKIIeasy.

41. PexoMOVHAaHTHBINA BHPYCHBIH BekTOp AAV 1o 1. 39 unn 1. 40, OTIUYAIOIINICS T€M, YTO

MOJIEKyJIa peIaKTUPOBAHKS T€HOB MpencTaBisieT codboi Hykieasy Caso.

42. PexoMOVHAHTHBIA BHPYCHBIH BekTOp AAV 1o 1. 39 unn 1. 40, OTIUYAIOIIHMICS T€M, YTO

MOJIEKYJIa peIaKTUPOBAHKS T€HOB MpencTanisieT codboit nykieasy Cpfl.

43. PexoMOWHAHTHBINA BHPYCHBIA BEKTOp AAV 10 1. 39, OTIIMYAIOIIUIICS TeM, YTO MOJIEKYJIa

pelaKkTHPOBAHUS '€HOB MPENCTaBIsieT coOoit Hanpassroiyo PHK.

44. @apmarneBTHYECKast KOMITO3ULMS, CONleprKallas peKOMOMHAHTHBINA BUPYCHBIN BEeKTOp AAV

1o modomy 13 m. 3343,
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45. @apmaneBTHYECKass KOMMNO3ULMS MO 1. 44, OTIMYAKOLIAACS TEM, YTO KOMIIO3ULIMS

JOTOJTHATENBHO CONEPKUT (PapMaleBTUIECKH MIPUEMIIEMbIH HOCHUTEIb.

46. Cnoco0 yeyeHusl MalyeHTa, HY>KAAMIErocss B 3TOM, BKJIIOUAIOIINN BBEICHHE CYOBEKTY
TeparneBTHIeCKU 3PPEKTUBHOTO KOJNYECTBA PEKOMOMHAHTHOTO BHPYCHOTO BekTopa AAV 1o

mobomy u3 mim. 33-43.

47. Criocob mo m. 46, OTIMYAOLIUICS TeM, 4TO y TAleHTa UMeeTcs 3a00JIeBaHue TJ1a3 WK

Hapy LIEHUE 3PEHUS.

48. Croco® mo 1. 47, OTIUYAIOLIMHICA TeM, 4TO 3a00JeBaHUE IJ1a3 WK HapyIlIEHHE 3PEHUs
npeacTaBJIACT co0Olf NIUIrMEHTHBIN PETUHUT, ACTCHEPALHUIO KEJITOrO IIsiTHA, HEBPUT
3pUTENBHOIO HEpBa, BPOXKACHHBIH amaBpo3 JleOepa, HACIEACTBEHHYIO ONTHYECKYIO
HeBponatuio Jlebepa, axpomaroncuro, X-CLEIUICHHbIH PETHHOLIM3KUC, HEBPUT 3PUTEIBHOTO
HEpBa, XOPOHIEPEMHIO, aTPO(UIO0 3PUTENBHOrO HEpBa, AUCTPOPUIO KOJNOOYEK CETHaTKH,
pPEeTHHOMATHIO, peTUHOONAcTOMy, riaykomy, cuHapom bappera-bumna, cunapom Vimepa,
aHUPHUIUIO, aTakcuio Dpunpeiixa, BUTEIUPOPMHYIO AUCTPOPUIO, PeTHHOOIACTOMY, OOJIE3Hb
raprapara, amuorpoduro Ilapko-Mapu-TyTta, nuctpopuro Dykca, MPOMHOHOBYIO

AMUACMUIO UKW LHBECTOBYHO CJICIIOTY.

49. Cniocob mo mobomy u3 mi. 46—48, OTIHYAOIIHMIACS TeM, YTO CyObEKT MPEeACTaBIsIeT COOOH

MJIEKOTIUTAIOLIIEE.
50. Cnioco6 1o 1. 49, OTJIMYarOUINICS TeM, YTO MAlMEHT NPeACTaBIsieT coO0i YeIoBeka.

51. Cnoco0 BBeeHHs MOJIEKY JIbl HY KJIEMHOBOM KHUCJIOTHI B KJIETKY, BKJIFOUAIO LM TPUBEICHUE

B KOHTAKT KJIETKU C pEKOMOWHAHTHBIM BUPYCHBIM BEKTOpoM AAYV mo robomy u3 mm. 33-43.

52. Bupychbiii Bektop AAV mo mobomy u3 mm. 32-43 uis NpUMEHEHHs B KauecTBe

JICKaAPCTBCHHOT'O CPCACTBA.

53. BupycHslii BekTop AAV no mobomy u3 mim. 32—43 11 NpUMEHEHHUs B CIIOCO0€e JICUEHMS.
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