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OIIMCAHHUE U30BPETEHHUSA
2420-563463EA/032
BUPYCHBIE BEKTOPBI, COAEPKAIIIME OBJACTH, KOAUPYIOLIUE RDH12, 1
CIIOCOBHBI JIEYEHHUA JTUCTPOP®PHUI CETYATKH

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3ABKH

[0001] Ilo 5Toil 3asiBKe MCHpAIIMBAETCA NMPUOPUTET MO BPEMEHHOMN 3asBKE HA MATEHT
CIIOA Ne 62/586624, nomanHoi 15 HOsOpsi 2017 roma, KOTOpas BKJIFOYEHA B HACTOSIIEE
OMUCAHUETIOCPEICTBOM CCBLIKH.

BKIFOUEHHME TIIOCPEACTBOM CCBUJIKM MATEPHUAJIOB, TTOJAHHBIX B
3JIEKTPOHHOM BUJIE

[0002] JlaHHas 3asBKa COAEP:KUT, B KaueCTBE OTHEIbHOW 4acTH packpbiTus, IlepeueHp
MOCJIEIOBATENIPHOCTEN B MammuHoYnTaeMoin gopme (umst daiina: S1914A Seqlisting.txt; co3nan
9 Hos10pst 2018 roma; 5230 Gaiit - TexcToBblil (aiin ASCII), KOTOPBIH MOJHOCTHIO BKIIOYEH B
HACTOSIIIEe OMICAHUETIOCPEACTBOM CChUIKH B TIOJTHOM O0BEME.

OBJIACTb TEXHUKU

[0003] DToe packpbiTHe M300peTeHHs] OTHOCUTCS K MENMIIMHCKUM CIocobaM JieueHusl,
TAKUM KaK CIOCOOBI JIeUeHHs] 4YeJoBeKa C O(TaIbMOJIOTHUECKON TMaTOJIOTHEH, HampuMmep,
BPOXKIEHHBIM aMaBpo3oM Jlebepa, BCieACTBHE MO MEHbIIEH Mepe OJHOW MyTaluu C MOTepeit
¢yHKIMU B TeHe, KoxupyromeM Oenok peruron-geruaporenasy 12 (RDHI12), npu sTom criocob
BKJIIOUaeT B ceOsi BBeneHUe CyOBEeKTY 3(P(PEKTUBHOrO KOJUYECTBA HYKJIEHHOBOW KHCJIOTHI,
cofiep Kaliel aneHO-aCCOLMUPOBAHHBIA BUPYCHBII BEKTOpP, COAEPIKAIIUN KOMIUIEMEHTapHYIO
JTHK (xIHK) RDH12 genoseka.

YPOBEHb TEXHUKH

[0004] Hacnencreennbie 3a0oneBanus ceryarku (H3C) sBsiFOTCS OCHOBHOW NPUUMHOM
IPaKTHYECKOH ClenoTsl y nereid. Bpoxxnennsiii amaBpo3 Jlebepa (BAJI) u Tspxenast auctpodus
ceryaTku ¢ HadajoM B paHHeM Bo3pacte (TJICPH) mpuBomsT K Cepbe3HOMY HApYLICHHIO
3peHusi, BO3HHUKAIOIIEMY B MEPUON OT POKACHHUS O BO3pacTa B HECKOJBKO JIET, U BMECTE
coctaBisitoT 5% wmimm Oonbme ot Bcex H3C (Koenekoop et al. 2004). BAJ/TACPH
aCCOIIMHMPYETCST € ayTOCOMHO-JOMHUHAHTHBIM M ayTOCOMHO-PELECCHBHBIM  THIIAMH
HACJIEIOBAHMS, BOBJIEKAs] NMUTMEHTHBIA SMUTENHH CeT4aTK U (POTOpPELenTophbl - MAJOYKH U
KOJIOOYKH, B KadecTBe OCHOBHbIX MumneHeil (Weleber et al. 2013). Ilpumepno 10%
BAJI/TCPH Bei3Baercst myrauussmu B reHe, konupyroomeM RDHI2 (Kumaran et al. 2017).
YuureiBas pons RDH12 B ke npeBpaiueHnii pogoncHHa, KOTOPbIA obecrieunBaeT XpoModop
st poropeuentopHbix kietok (Haeseleer et al. 2002; Chen et al. 2012), u KOTOpBIi SBJsIETCS
KPUTHYECKOH TepareBTrndeckoil mumeHbto, RDH12 sBisiercs ogHuM w3 HauboJiee BaXKHBIX
reHoB BAJL

[0005] HecmoTpst Ha pacmpoCTPaHEHHOCTh O(PTAIbMOJIOIHYECKUX MATOJIOTHH, TAKUX KaK
HACNIEICTBEHHOE 3a00JIeBaHME CETYATKM Y JIIOJEH W He OTHOCSIIUXCS K YEJIOBEKY
MJIEKOIUTAIOLINX, M 3HAHUS O Te€HaxX, KOJUPYIOIINX PETHHON-AETHAPOreHasbl, a Takxke dpdexre,

KOTOprfI OKa3bIBAOT HEKOTOPBIC MyTallUU B 3TUX I'CHAX, HC CYHECCTBYCT U3BCCTHOI'O JICUCHUSA



BAJI, BbI3BaHHOTO OHUM WM OonbinM KosmudecTBoM Mytauuu B RDH12. CooTrBercTBeHHO, B
TaHHOHN 00JIaCTH TEXHUKHU MO-NPEKHEMY CYLIECTBYET MOTPEOHOCTh B MaTepHaliaXx U Crocoax,
NOJIE3HBIX Uil JiedeHHus AucTpoduil cerdaTku, Takux kak BAJL, a Takke B marepuanax H
crioco0ax, MOJIE3HBIX MJIs1 KOPPEKIHH TNeHEeTUYECKUX aHOMAJMH, KOTOPble MOTYT NPUBECTH K
TAKUM JTUCTPOPHSIM.

KPATKOE OIIMCAHME CYIITHOCTu U30BPETEHU A

[0006] [lanHoe m300peTeHHe mpemyaraer BEKTOP Ha OCHOBE aJ€HO-aCCOLIMHUPOBAHHOTO
Bupyca (AAV), conepskaliuii KOTUPYIOMIYO 00J1acTh 1Jisi reHHOoro nponykra rena RDH12, reHa,
KOAUpYIOIIero pepMeHT peTUHOI-nerunaporeHasy. Bekrop AAV, conepxxamuit RDH12, nonesexn
IUTS JIEYEHUs] AUCTPOPUUECKUX HAPYLICHUH CEeTUaTKH, TAKUX KaK BPOXKIEHHbII amaBpo3 Jlebepa
(BAJI), myreM mnpemocTaBiieHHs] PEKOMOMHAHTHOW KOHCTPYKLIUH, B KOTOPOW KOAMPYHOLIAs
obmacte RDHI12 HaxomuTcst MOX KOHTPOJIEM PETYJIUPYEMOTO WM  KOHTPOJHPYEMOTO
IPOMOTOPA, TAKOTO KaK reTePOJIOrHYHBINA MPOMOTOP, 4TOOBI 00E€CTIEUYNTh BOCTIOHEHNE (PYHKLIUH
PETHUHOJ-IETUAPOTeHa3bl Y CYOBEKTOB, Y KOTOPBHIX OTCYTCTBYeT akTUBHOCTE RDHI12 ypoBHeii
OUKOTO THIA, Kak 3To Oymer mnpoumcxoautb npu wmytauusx B RDHI12. Hecmorps Ha
NPEUMYIIECTBA OTHOCUTENBHO HEOOBIIOTO pa3Mepa reHoMa, OTHOCHTENBHO HIU3KOHW TEHICHLINH
k wuHTerpaumun B JIHK X03sMHA W OTHOCHTENBHO HHM3KOTO HWMMYHOT€HHOTO TMpoduis,
HEOXKHIAHHBIM OTKPBITHEM CTaJ0 TO, YTO HEKOTOpble KoMOMHauuu ceporuna AAV, wimm
NICEBIOTUIBI, NAIOT YPOBHU 3KCOpeccuu A koaupyemoro mpoaykra RDHI2, xoropeie He
ABIISIIOTCST TepaneBTHUECKH 3()(EKTUBHBIM H/MIN KOTOPBIE NEMOHCTPUPYIOT HEXEIATEIbHYIO
TOKCHUYHOCTb IIPU BBEAECHUU CyOBeKkTaMm ajisl jiedeHus auctpoduu cerdatku. CoBmaneHueM c
STUM OTKPBITHEM SIBIISIETCS OOHApy)KEHHE TOrO, YTO HEKOTOpbIE IICEBIOTHUIIBI, TaKHe Kak
ncesnotunn AAV2/5, neMOHCTPUPYIOT HEOXHMJAHHbIE U YAUBHUTENBHO 3(p(EKTUBHBIE YPOBHH
SKCIPECCUU M MPO(PUIN TOKCUYHOCTH, COBMECTHUMBIE C TEPANeBTUUECKHM MPUMEHEHHEM s
nedenust auctpodun cerdatku. CyObEKTBI, KOTOPBIX MOKHO JIEYHTb C IOMOIIBIO JAHHBIX
CrocO0O0B, MOTYT BKJIFOYATh B Ce0sl TEX, KTO MUMEET MOTEPI0 3PUTENbHON (QyHKIMU (Hampumep,
HAPYLUICHHbI OTBET MpPH HUCCIENOBaHUM C 3JyekTpoperuHorpammoii (OPI)), HO KoTOpBIE
COXPAHSIIOT HEKOTOpbIe (POTOPELENTOPHBIC KJIETKH, KaK OMPEAESICHO C MOMOLIBI) ONTHYECKON
korepenTHor Tomorpaduu (OKT). Takum oOpa3om, B OIHOM acCHeKTe, NaHHOe H300peTeHue
OTHOCHUTCS K Croco0y JieueHHs CyObeKTa-4eI0BEKa, Y KOTOPOro UMeeTCs1 OPTaIbMOJIOTHYECKAsT
NaTOJIOTHS, Takas Kak BPOKACHHBIH amaBpo3 JleOepa mmu BAJL, wnm npyras KIMHUYECKH
ornpeneneHHast OpTaTbMOIOrHyecKast MaTOJIOT Ul BCIEACTBUE OIHOW WM OOJIBIIErO KOJHYECTBA
MyTalMii ¢ moTeped (QYHKUMH B TEHE, KOAHMPYIOLIeM OeJOK pPEeTHHOJ-IeruaporeHasy 12
(RDH12). bonee KOHKPETHO, OAWH aCHEKT JAHHOTO PACKPBITHUS OTHOCUTCS K CIIOCOOY JIeUeHUs
CyOBbeKTa-4eIoBeKa, KOTOPbIi HMeeT O(TaaIbMOIOrHYECKYIO NMATOJOTHIO BCJIEACTBUE OJHOHW MIIH
OoJBIIEr0 KOJMYECTBa MyTAalMil ¢ morepel (yHKIUHM B IeHe, KOAUPYIOIIEeM OeJIOK PEeTHHOII-
nerunporenasy 12 (RDH12), npudem cioco0 BKIIOUaeT B ¢e0sl BBEIEHUE B TI0 MEHbINEH Mepe B
OIIVH IJIa3 CyObeKTa aJeHO-aCCOLUPOBAHOIO BUPYCHOI'O BEKTOPA, COAEPIKAIIEro HyKJIEHHOBYIO
KHUCJIOTY, npuyeM HykienHoBas kucinora comepxxkutr JJHK RDHI12 uyenoseka, Hanpumep k/IHK
RDH12 yenoseka, u npu stom JJHK RDH12 (manpumep, [IHK RDH12 uenoseka) koaupyer



Oenok, KoTopwlii MmO MeHblierr mepe Ha 70%, 80%, 90%, 95% wm 99% wupeHTHYEH
nonHopasmepHoi SEQ ID  NO: 2. B  HeEkOTOpBIX BapHaHTaXx  OCYIIECTBIEHMS,
o(rampMoNOrnUeckas naToJOrus MpencTaBiseT codolt BpoxkaeHHbIi amaspos Jlebepa (BAJI). B
HEKOTOPBIX BapMAHTAaX OCYINECTBJIEHUS, OTMEUYEHHBIX BbIIIE, OPTAIBMOJIOIUYECKasi MaTONOTUsS
npencrasisier coboit  BpoxkaeHHbl amaBpo3 Jlebepa (BAJI). B HekoTOphIX BapuaHTax
ocymecteienus, JJHK RDHI12, nanpumep x/IHK RDHI12, naxomurcs mox KOHTposeM, Ha
ypOBHE 3Kcrpeccuu, npomoTopa ponorncus-kuHasel 1 (hGRK1) yenoseka Takum obpasom, 4To
npu stom npomotop hGRKI1 comepskur wmu cocrour no cymectsy u3 SEQ ID NO: 3. B
HEKOTOPBIX ~ BapUAHTAaX OCYILIECTBJCHUS, Aale€HO-aCCOLMHPOBAHHBIA  BHPYCHBIH  BEKTOP
npeacrasisier coboir AAV-2, ceporun-5 (AAV2/5) umn AAV-5. B HEKOTOpBIX BapuUaHTax
ocymecteienusi, JJHK RDHI12, nmanpumep xJIHK RDHI2, conmepuT mociaenoBaTerbHOCTD,
KOTOpas, o MeHblIel mepe, Ha 60% unu 70% unentuyna nocnenosarensHoctd SEQ ID NO: 1.
B HekoTOpBIX BapHaHTax OCYLIECTBIIEHHs, HYKJIEHHOBYIO KHCJIOTY BBOASIT B TUTPE OKOJIO OT
2x10" BHpyCHBIX reHOMOB Ha MHILTHIUTP (Br/MiT) 10 0koso 2x10'? Br/mu, HanpuMep, B TUTpe
oko110 ot 2x10'” BupycHBIX reHOMOB Ha MuHIHTP (Br/MIT) 10 OoKkono 2x 102 Br/mi, Hampumep
okono 2x10" Br/mn wmm oxomo 2x10'% Br/mn. B HEKOTOPBIX BapUAHTaX OCYIUECTBIIEHUS,
HYKJIEMHOBYIO KHCIJIOTY BBOAST B CyOpEeTHHAJIbHOE MPOCTPAHCTBO, HAMpPUMEpP, NPU 3TOM
MUKPOMHBEKLIMOHHYIO KaHIOJIKO BBOIAT B CyOpPETHHAIBHOE MPOCTPAHCTBO.

[0007] Hdpyro#i aciekT n300peTeHHs] OTHOCUTCSI K HYKJIEMHOBOH KHCIJIOTE, KOAUP YIOIIEH
JIHK RDH12 uenoseka, Hanpumep k/IHK RDH12 genoseka, npuuem JIHK RDH12 (manmpumep,
JJHK RDH12 uenoseka, Ttakas kak k/IHK) xomupyer Oenok, KOTOpBI MO MEHbIIEH Mepe Ha
70%, 80%, 90%, 95% unu 99% wunentuden nonHopasMmepHoi SEQ ID NO: 2, npuuem JIHK
RDH12 naxomutcss mox koHTposieM npomotopa poporncuHkuHaszsl 1 (hGRK1) ugenoseka. B
HEKOTOPbIX BapuaHtax ocymectsienus, npomorop hGRKI1 comepxur wuiam coCTOUT 1O
cymectBy u3 SEQ ID NO: 3. B mekoropsix Bapuantax ocymectsienus, JJHK RDH12 genosexka,
Hanpumep k/IHK RDHI12 u4enoBeka, xomupyer Oejok, comepxammuii SEQ ID NO: 2. B
HekoTopbix BapuaHTax ocyuiectsieHus, JJHK RDHI12 uenoseka, nanpumep k/JIHK RDHI12
4esioBeka, Mo MeHblel Mepe Ha 60% unu 70% unentuuHa nojgHopasmepHoi SEQ ID NO: 1.

[0008] Eme omuH acmeKkT HAHHOTO PACKPBITHS MPEACTABISET COOOW HYKJIEUHOBYIO
KHCJIOTY, PACKPBITYIO B JAHHOM JOKYMEHTE, JUI TPUMEHEHHUs B JICUEHUH CyObeKTa-ueioBeKa,
KOTOPBIi HuMeeT O(QTaJIbMOJOTHYECKYI0 MATOJOTHI0 BCJIEACTBHE ONHOH WM OOJBIIEro
KOJINYECTBA MyTalMi ¢ OTepel (YHKIHUU B T€HE, KOOUPYIOIEM OEJIOK PETHHON-IETUAPOTreHa3y
12 (RDH12). B HeKoTOpbhIX BapHaHTaxX OCYLIECTBICHHs, OQPTaIbMOJOTMYECKash MaTOJOTHS
npencTasisier co0oi BpoxkneHHbI amaBpo3 JlebGepa (BAJI).

[0009] Eme oguH acneKkT JaHHOTO PAaCKPBITHS MPEACTaBIAET COOON BUPYCHBINH BEKTOP,
COAEpKAIIMI HYKJIEHMHOBYK) KHUCJIOTy, komupyroomyrw RDHI2, kak omnucaHo B JaHHOM
IOKyMeHTe. B HEKOTOPBIX BapHaHTax OCYINECTBIIEHHs, BUPYCHBIN BEKTOP MPENCTABISAET COOOM
aJIeHO-aCCOLMMPOBAHHBINA BUPYCHBIH BEKTOP. B HEKOTOPBIX BapHaHTax OCYIIECTBJIECHUS, aeHO-
aCCOLIMMPOBAHHBIA BUPYCHBIN BEKTOp mpezacrasisier coboit AAV-2, ceporun-5 (AAV2/S) wnu
AAV-S.



[0010] Jpyroii acmekT AAHHOTO PACKPBITHANPEACTABIAET COOOH BUPYCHBIM BEKTOP,
OINMCAHHBII B JAHHOM JOKYMEHTE, JUI NPUMEHEHHUS B JIEYEHHU CyObeKTa-4elloBEeKa, KOTOPBIH
uMeeT O(TaNIbMOJIOTUYECKYIO IaTOJOTHIO BCJEACTBUE OAHON WM OOJBIIEro KOJUYECTBA
MyTalMii Cc motreped (QYHKUMH B TeHE, KOAMPYIOLIeM OeNOK pPeTHHOJ-IeruaporeHasy 12
(RDH12). B HekoTOphIX BapuaHTax OCYLIECTBJICHHs, OQPTAIbMOJOrM4YecKast IaTOJOTHs
npeacrasisier cobol BposkaeHHbI amaBpo3 JleGepa (BAJI).

[0011] Hdpyroii acekT AaHHOTO PACKPBITHSI OTHOCHUTCS K BBIAEJIEHHON KIIETKE-XO35MHY,
cofepskaliel BUPYCHBIM BEKTOp, KaK OINHUCAHO B JaHHOM JOKYMEHTE, WM HYKJIEHHOBYIO
KHUCJIOTY, KaK ONHCAaHO B JAHHOM JOKyMeHTe. B HEeKOTOpBIX BapuaHTaX OCYLIECTBJIEHUS,
BbIJIEJICHHAsI KJIETKA-X035TUH dKcnpeccupyer 6enok RDH12 yenosexka.

[0012] Ecnu He yka3aHO WHOE, BCe TEXHUYECKHE U Hay4YHblE TEPMUHBI, UCIIOJIb3yEMbIE B
JaHHOM JOKYMEHTE, UMEIOT TO K€ 3HAUYE€HHUE, KOTOPOe OOBIYHO TOHUMAETCSl CIELUATNCTAMH B
TaHHOHN OOJIACTH TEXHUKH, K KOTOPOW OTHOCHUTCS AaHHOE M300peTeHHne. B maHHOM IOKyMEHTe
OMHUCaHbl CIIOCOOBI M MaTEpPHaJbl JJISI MCIOJB30BAHUS B JAHHOM H300pPETEHUH, TAK)KE MOTYT
OBITH HCIIONIB30BaHBl JAPYTHE TMOIXOASINNE CHOCOOBI M MaTepHaslbl, W3BECTHBIE B ITaHHOM
o0yacTu TeXHUKH. MaTtepuaibl, ciocoObl U IPUMEPHI SIBISTFOTCS TOJIBKO WJUTIOCTPATUBHBIMU U HE
NpeaHa3Ha4deHbl Ui OrpaHuveHus. Bce mnyOnmkanmuy, 3asBKM Ha TATEHTHI, MATEHTH,
NOCJIEIOBATENbHOCTH, 3aMiCH B Oa3e MaHHBIX U APYTHe€ MCTOYHUKH, YIIOMSIHYTHIE B JaHHOM
TOKYMEHTE, BKIIFOYEHBI ITOCPEICTBOM CCHUIKH B MOJHOM oObeme. B ciydae koH(pMKTa, TaHHOE
OTHCaHMe, BKJIOYas ONpeaeNieH s, OyaeT UMETh IPEUMYIIECTBO.

[0013] [Ipyrue nmpu3Haku U MPEUMYLIECTBA JAHHOTO M300peTeHus OyAayT OYeBUIHBI U3
CJIEAYIOLIEro NOAPOOHOro onucaHus U QUryp, a Takxke U3 (OpMyJibl H300peTEHUs.

KPATKOE OIIMCAHUE I'PAOHUYECKHUX MATEPHUAJIOB

[0014] @®ur. 1. AxrtuBHoctb RDH B 1ukne npeBpauieHuii pomonNCHHA M|
¢doropenenTopHbIX KieTkax. (A) B nukie mpesparueHuii pogoncuHa BUTaMHH A mpeoOpasyercst
B 11-yuc-perunanp, xpoMo(op 3pUTEIbHBIX MUTMEHTOB, U YTHIIU3UPYETCS TMOJHOCTHIO -MMPAHC-
peTHHaNib, BbICBOOOXKHarouquiicss mocie  obecuBeuuBanus. (B) na maper  I1OC-
(oTOpeLenTOPHBIX KJIETOK NPOAEMOHCTPHUPOBH peTHMHOMAHBI nyTh. RDH8 B HapyxkHOM
CEerMEHTE MOXKET YMEHbINATh KOJU4ecTBO TpaHC-peTnHand. RDHI12 BO BHyTpeHHEM CermMeHre
MOXKET YMEHbIIATh KOJWYECTBO IOJHOCTBIO-mpaHc-peTuHans, |l-yuc-petuHans u Apyrux
TOKCUYHBIX KOPOTKO-LlenovyeuHblx anpaerunos. Cokpamenus: 110PAJL, 11-yuc-perunans,
11uPOJL, 11-yuc-perunon; IITPAJL, nomHocThIO-mpanc-perurans, [ITPOJI, nonmHocTeO-mparc-
perunos; RCHO, xopotko-uenoueunsiit anpaerun, RCHOH, kopoTko-nienoueunsnii cnupt; P,
pononcuH;, Mpa, MeTapoOAONCHH.

[0015] Dwur. 2. Dxcmpeccuss u Jokajgusanusi pekomOmaantHoro RDHI12 B wblmmiax,
unberpoBaHHbx AAV2/5-hGRK1p.hRDHI12. (A) Cxema AAV2/5-hGRKI1p.hRDHI12 renHo-
TepaneBTUUeCKON KoHCTpykuuu, B kortopoi k/JIHK RDHI12 uenoBeka KJIOHMPYIOT HMKE
IIPOMOTOpPa POJONCHHKHHA3bI YE€JIOBEKA, MEXAY IOCIEAO0BATEIbHOCTAMU HHBEPTHPOBAHHBIX
KOHLIEBBIX TIOBTOPOB, monydeHHbIX H3 reHoma AAV2. (B, C) Dxcmpeccuss Genka RDHI12

YeJioBeKa B CETYATKaX MBIIH CIycTs O Hemedb Iocie cyOpeTHHaJIbHON WHBeKUUu AAV2/S5-



hGRK1p.hRDH12 (1,3x10° Br) mmm @CB, OLEHeHHas C WCIIONb3OBAHHEM AHTHTEIL,
cneunpuyabx kK Rdh12 meimm nmn RDH12 yenoseka. (B) BecrepH-ananus n1u3aToB ceT4aTKu
u3 wmbimeir C57BL/6J, wmbimnei Rdh12'/', uHbeupoBaHHbix @OCb, u Mblei Rdh12™,
unberpoBaHHbix  AAV2/5-hGRKI1p.hRDH12. (C) HMMyHOrHCTOXMMHYECKHH  aHAJIM3
neMoHcTpupyeT sokanuzaunio HatuBHOro Rdh12 wmbimum (temuo-cepsiii) 8 BC, HAC u HCC
ceryatky y Mbimed C57BL/6J, Ho He y Mmbluei Rdh12”, Torpa xak pekomOnHaHTHBI RDH12
yenoBeka (CcBeTyo-ceprlii) B pesynbrare uHbekunun AAV2/5-hGRK1p.hRDH12 nemoncrpupyer
ONMHAKOBYIO JIOKaJM3alMiO Kak s Mmbimedr C57BL/6J, Tak u ans Rdh12”. ®asoso-
KOHTpacTHbIe n3o0paskenus (cnesa). Cokpamenus: MKII, nHBepTUPOBAaHHBIN KOHLIEBOI MTOBTOD;
hGRK1, mpomorop pononcun-kuHassl dyenoseka, CJI/CA, cmnaiic-nqoHOpHBIN/Crakic-
aKLENTOpPHbIN caiiT Bupyca obe3bsiH 40 (Simian virus 40); hRDHI12, x/IHK RDH12 uenoseka,
NOJIMA, CUTHAJ TONHafeHnpoBanus Bupyca o0e3bssH 40; I19C, nUrMeHTHBIH SMUTENHI
ceruatku; HC, HapyxHble cermenTel; BC, BHyTpennue cermentsl; HAC, Hapy:xHBIl saepHbIil
cinoit; HCC, nHapyxHbIiii cetuatsiii cinoit, BAC, BuyTpennuii saepusiii cioii; BCC, BHyTpeHHMI
cetyatbiii cioit, CI'K, ciioi raHrTMO3HBIX KIIETOK.

[0016] @ur. 3. AAV2/5-hGRKIp.hRDHI12 reHHO-3amMecTUTENbHAsT  Tepamus

BoccraHaBnuBaer (pyHkumio RDHI12 y wmbmneit ¢ gedexrom Rdh12. (A) BDXKX anamms

pPEOYKTa3HOH AaKTHUBHOCTH CETYAaTKM B cerdarkax u3 wbimeii CS7BL/6J u Rdh127,

unbenposanHbix AAV2/5-hGRK1p.hRDHI12 (l,3><lO9 Br) unn ©Cb, mm He UHBEINPOBAHHBIX.
Cnycts 6 Hemenb 1ToOCHe HMHBEKIUM  (OPMHPOBAHHE  MOJHOCTBIO-MPAHC-PETHHONA
KOJINYECTBEHHO OIPEIENSIN B aHAIN3aX C MOJHOCTBIO-MPAHC-PETUHANIEM B Ka4eCcTBe CyOcTpara.
Kaxnast Touka Ha rpaduke npeacrasiseT coOol cpeqHee + cpeHEKBaApaTHUECKast OUIMOKa 1Jis
MHHUMYM 5 HE3aBUCHMBIX SKCIEPHUMEHTOB, IJI€ CETUYATKU U3 OT 3 A0 S5 Mbleil o0bequHsIIM U
aHAJIM3UPOBAIN B TpeX MOBTOpHOCTAX. C57BL/6J; Rdh12”; Rdh127, unberupoBanHbie PCh; %
Rdh12”, unvenmposanusie AAV. (B) MIMMyHOIHCTOXMMESI PEKOMOHHAHTHON SKCIPECCHH

RDHI2 B nonHOM cpe3e CeT4yaTKu MbIIIN Rdh12” olLeHeHHass 16 Hemenb IOCJIE UHBEKLUU

2

AAV2/5-hGRK1p.hRDH12. RDH12 uenoseka (cBeTno-cepsiii) gokanusyercs 8 BC, HAC u HCC

UHBEIIMPOBAHHON 00J1acTH ceT4aTKH (MpaBasi CTOPOHA H300pasKeHus).

[0017] @ur. 4. AAV2/5-hGRKI1p.hRDHI12 reHHo-3amMecTUTENbHAS TEpaNHsi YMEHbINAET
CBETOBOE TOBPEXKACHUE Y MblIlIeH-anb0uHocoB ¢ nedexrom Rdh12. Ananus DPI” mposonmnum 3a
OHY HEZAENIO 10 U OAHY Heaento nocye Bo3aenctaus S000 IrOKC B TeUeHUE 2 4aCcOB, HA MbIIIAX,
KOTOpBIM HHBeLpoBanu B onuH rnasz AAV2/5-hGRK1p.hRDH12 u koTopbIx HE HHbELPOBAJH B
KOHTpaJlaTepasIbHbIN IJ1a3. Peaknyuu B cympake (TOJNBKO IS MajJo4ek U KOMOMHUPOBAHHBIE IS
NaJIOUeK-KONO04eK) ObUIM KOJMYECTBEHHO omnpeneneHbl aist rpynn u3 10-13 wmbimeli, 1 Obln
paccuMTaH TMPOLEHT TMepBOHa4YaNbHOU peakuuun no OPI, ocraBiuelics Mociae CBETOBOTO
nospexxaeHus. IlpencraBneHpl yCpeqHEHHbIE PE3yJbTaTbl €  CPEAHEKBAAPATHUYECKUMMU
omuOKaMH, a TaKXKe 3HAUUMOCTb Pa3JINYUi MEXIY HHBELIPOBAHHBIMUA U HEMHBELIUPOBAHHBIMH

rjijasamMi, pacCuuTaHHass C€ HCIOJb30BAHUEM aHAJIN3a ABYCTOPOHHEIO IIAPHOI0 KpPUTEPUA



CThI0zIEHTA.
[0018] @ur. 5. AAV2/5-hGRKI1p.hRDH12 He oka3biBaeT CylIECTBEHHOTO BJIMSIHUS Ha

yCcTaHOBUBLIMECS ypoBHU ll-yuc-permnana B cerdarke. Mbpiuu noaydanu AAV2/5-
hGRK1p.hRDHI12 (1,3 x 10° Br) mmn ®CB myTem CyOpeTHHAIBHON MHBEKIH, HIH OHH HE
Obutn  WHBELMpOBaHbL llocne TEMHOBOW ajanTaluMd B TEYEHHWE HOYM  PETHHOHIBI
SKCTPAarMpoBaJ B TYCKJIOM KPacHOM CBET€ M KOJMYECTBEHHO ompeaessuu aHanusoM BOXKX.
(A) TunuuHbBIe XPOMATOrPAMMBI TSI KAXKIOTO peKuMa 00pabOTKH; yKa3aHbl MUKU IJs1 CUH-11-
yuc-peTHHAIb OKCHMA, aHTU-1l-yuc-peTMHaIb OKCUMAa U CHH-TIOJHOCTBIO-MPAHC-PETUHAND
okcuma. Obuue ypoBHu B cerdyatke (B) 11-yuc-pernnans u (C) mONHOCTBIO-mpAaHC-peTUHAIS
I Kaxkaoro pesxxuma obpaborku + cpenneksanpatudeckas omubka ( M memnbnenmposannbie
C57BL/6]; HEUHBELUPOBAHHBIC Rdh12'/'; % wuHbBenUpoBaHHblE AAV Rdh12'/';
uHbenuposaHHbie @Ch Rdh12'/').

[0019] Pur. 6. AAV2/5-hGRKI1p.hRDH12 He Biuser oTpHULATENbHO Ha (YHKIHIO
cetuaTku. OnektpoperuHorpammubie (OPI) peakmuu B cympake (TOJMBKO ISl TAJlOUueK U
KOMOMHHPOBAHHBIE MJII TMAJOYEK-KOJIOOYeK) U TMpPU JHEBHOM CBeTe (OMOCpPEIOBaHHBIE
KOJIOOUKAMH) 3amuChIBAIM CHyCTs 6 Hemenb mnocie obpaborkm st mbimedn CS57BL/6J,
HEUHBELMPOBAHHBIX, Rdh12'/', HEUHBECLMPOBAHHBIX, U Rdh12'/', WHBELUPOBAaHHBIX AAV2/5-
hGRK1p.hRDH12 (Brutots 10 2% 10° Br). [Tokazansl OPI" aist penpe3eHTaTHBHOTO JKUBOTHOTO B
KaX0 rpymme oOpaboTKu, U3MEPEHHbIE CIyCTsI 6 HEENb TOCIe HHBEKLIUH.

[0020] Pur. 7. Jloxkamu3zauus 3pUTENbHBIX IMIMEHTOB He Hapymaercs AAV2/5-
hGRK1p.hRDH12. Cnycts 16 Henenb nocie o0pabOTKH OLIEHUBATIM UMMYHOTHCTOX UMUYECKYIO
JIOKQJIM3AIMI0 POJONICHMHA M OINCHHA KOJOOYEK Yy HEMHBEIMPOBAHHBIX W HMHBELUPOBAHHBIX
(1,3x10° Br) mpmmeii Rdh12”, Okcnpeccusi 6enka RDH12 yenoseka 8 BC u HAC (cBerio-
cepnlii). POIONICHMH M KpacHBII/3eNeHbIi ONCUH (TEMHO-CEephIl) B TJia3ax, WHbELUPOBAHHBIX
AAV2/5-hGRKI1p.hRDH12. Cokpaiuenus takue xe, kak nis Our. 2.

[0021] @ur. 8. CTpykTypa CeTYaTKU HE MOBPEXKIACTCA NPHU JJIUTEIBHON 3KCIPECCUU
AAV2/5-hGRK1p.hRDH12. AHanu3 ¢ moMOIIbI0 ONTH4YeCKoi kKorepenTHol Tomorpaduu (OKT)
ria3 mpimeii C57BL/6J u Rdh127,
hGRK1p.hRDH12 (Briots 10 2x10° Br).

[0022] @wur. 9. Undpunbrpanus makpodaros CD68+ u skcnpeccust RDH12 B ceruaTkax,
unberupoBaHHbix AAV2/8-hGRKI1p.hRDH12. Mpeiueit Rdh12” u C57BL/6] ouenmBamu c
MOMOIIBI0 HMMYHOTHCTOXMMHYECKOTO aHajH3a CIyCcTs 8 Heenb Iocie CyOpeTHHAIbHOM
nabekiun AAV2/8-hGRK1p. hRDH12 (2x10° Br). Dxcnpeccust RDHI2 wenosexa 8 BC, HAC u
HCC (cBerno-cepsiii) u CD68-meuenne makpodaros (Oemnbiii). CokpalneHus: Takue ke, Kak JJis
@ur. 2.

INOAPOBHOE OITMCAHUME CYIIIHOCTHU U30BPETEHUA

[0023] HacneacTBeHHasi AereHepalysi CETYATKHU SBJISAETCS PEAKON NMPUYMHOMN IOJHOM

MpoBeZieHHbIN ciycTs 54 Henenu mocie BBeneHus AAV2/S-

NOTEPU 3PEHUs], KOTOpash HaXOAMUTCS B IIEHTPE COBPEMEHHBIX YCHJIMH IO pa3paboTKe LeneBOil



reHHoil Tepanuu. OnocpenoBaHHass BUPYCHBIM BEKTOPOM COMAaTH4YecKasi T€HHas Tepamus
NPONEMOHCTPUPOBAa OONbILINE MNEPCHEKTHBBl B JICUEHHMH OJKHUBOTHBIX MOJENeH I
YeJIOBEYEeCKUX JIeTeHepaTUBHBIX 3a0oyieBaHuil ceTyarku. Ha ceromHsmHuii neHb ObUT IpOBeIeH
P YCHEIIHbIX MCCIENOBAHUN C HUCIOJb30BAHUEM JOCTAaBKM I€HOB, ONOCPEAOBAHHOHN aJEHO-
accolMMpoBaHHBIM BUpPYCOM (AAV), mis usbaBneHMs OT AereHepanuu (pOTOpenenTopoB B
mozensix ¢ HeOombimumu xuBOTHbIMU (Ali et al. 2000; Pang et al. 2012; Pawlyk et al. 2010;
Pawlyk et al. 2005; Tan et al. 2009) u B Mmozgensix ¢ Oonbmumu skuBoTHbIME (Acland et al. 2001,
Alexander et al. 2007; Beltran et al. 2012; Komaromy et al. 2010; Lheriteau et al. 2009). B sTux
ciydasix, nmurMeHTHbIN snutenuit ceryatku (I13C) wnmm doropeuenTtopbl ObUTM OCHOBHBIMH
LHeNsIMH T OKCIpeccHH TpaHcreHa. Kpome Toro, KiIMHWYECKHe uchbiTaHust (aser I
BKJIFOHAKOIMEe B ceOsi FeHHYIO TEepaIuio sl MALUEHTOB C BPOKACHHbIM amaBpo3oM JleGepa
(BAJI), nauenennyro Ha IIDC (Bainbridge et al. 2008; Cideciyan et al. 2008; Maguire et al.
2008), u coBcem HemaBHO XopuomunepeMuto (Maclaren et al. 2014), y»e TOCTHINIM HEKOTOPBIX
ycrexoB. B maHHBII MOMEHT HET KJIMHMYECKHMX WCIBITAHUNW C HCIOJb30BaHneM AAV-
OTMOCPEOBAaHHON MeHHOM 3aMECTUTEIbHON Tepamnuu AJis JIeUeHUs MallueHTOB C HACJIeCTBEHHOM
JereHepannen ceTyaTky, BbI3BaHHON MyTauusamu B RDH12.

[0024] 3aunTepecoBaBmnch pa3padboTkoii AAV-0nocpenoBaHHOW T'e€HHOH Teparuu s
JeueHuss MHAUBUIOB ¢ MyTauussMu B RDH12, mbl co3panu ageHo-acCOLIMUPOBAHHbBIE BUPYCHbIE
BekTopbl, Hecymue k/IHK RDH12 genoseka, skcrpeccuss KOTOPbIX HAXOAUTCS MOJ KOHTPOJEM
IIPOMOTOpPA POAOIICHUH-KHHA3bl. B JaHHOM pacKpbITOM HCCIEAOBAHUU BEKTOPOB C KallCHUIaMH,
nony4yeHHeIMU U3 cepotuna AAV 5 umu ceporuna AAV 8, Mbl NPOAEMOHCTPUPOBAJIH, UTO
cybpernnanbras nocraBka AAV2/5-hGRK1p.RDHI2 y meimeii ¢ gedexrasiv Rdh12 (Rdh127)
NPUBOINT K 3Kcrpeccuu pekomOuHaHTHOro RDH12 yenoBeka, KOTOpbIi cTabuieH, MpaBUIbHO
JOKQJINW30BaH,  BOCCTAHABJIMBAET  PENyKTa3HYK)  AaKTHMBHOCTb  CETYAaTKH,  CHIJKAET
BOCIIPUMMYHMBOCTb K CBETOBBIM IIOBPEXICHUSM M HE BbI3bIBAET TOKCHUYHOCTH CETYATKH,
HaOmonaemori mpu AAV2/8-hGRK1p.hRDH12. Dta xonctpykuus AAV2/5-hGRKI1p.RDHI12
obecrnieynBaeT MPOAYKT IJIsl 3aMECTUTENbHOM reHHoi Tepanui RDH12.

RDH12

[0025] Myraiuu B rene, KogupyromeM peruHo-aeruaporesasy 12 (RDH12), Bei3bIBarOT
TSOKEIYK0 JIeTeHepalui0 CeTyaTKd C HayajJoM B paHHEM BO3pacTe, 4dalle BCero
IUAarHOCTHPYEMYIO Kak BpoOkIeHHbI amaBpo3 Jlebepa (BAJI) wmm Tspkenas auctpodust
cetuaTtku ¢ HavyasoM B panHem Bospacte (TJICPH). Unen cemelicTBa KOPOTKOLEMOYEHHBIX
nerunporenas/penykras, RDHI12 HeoOXxomum ansi yMEHbLIEHHS YPOBHEH PETHHAIbIETHAOB,
KOTOpbIE€ MOPOXKIAIOTCA aKTHUBHOCTBIO LIMKJIA IMPEBpAaLIeHU BUTaMHHA A, KOTOpPBIN SBISAETCS
HEOTBHEMJIEMOI YacCThIO CBETOBOTO OTBeTa (HOTOPELENTOPHBIX KieToK. Korma 3purenbHble
MUTMEHTBI, conepskamue xpomodop 11-yuc-peruHans, normomaroT (oroH ceera, 11-yuc-
peTHHAJb H30MEPHU3UPYETCS B MOJTHOCTBIO-MPAHC-PETUHAID, HHULIUUPYS TAKUM 00pa3oM Kackan
TPaHCIYKLMU CHUTHaja, KOTOPbI peryjiupyer CHHANTUYECKYyl Iepefady CUTHAJIOB.
WHakTuBanys 3pUTENIbHBIX MMUIMEHTOB BKJIOYAET B ce€0s1 BHICBOOOXKIIEHUE MOJIHOCTBIO-MPAHC-

pe€TuHajisi, €ro BOCCTAHOBJICHUC OO IOJHOCTBIO-MPAHC-PETUHOIA U BO3BpAT B MU MEHTHBIN



snurenuit cerdatku (II9C) nust BozoObHOBNEeHUs xpomodopa 11-yuc-perunans (Pur. 1A). Korna
5TH peakuuu nepepadoTKu He3(pEeKTHBHbI MM HApyLIAOTCsS, HANpUMeEp, B pe3yJbTare
CTapeHMsT WJIM HACJIEACTBEHHOrO 3a00JIeBaHUs, PETHHANBIAEIUABl U KOHICHCHPOBAHHbIE
NPOAYKTBl PETUHANBIAETUAOB HAKAIUIMBAIOTCA B (POTOPELENTOpaX M NMUTMEHTHOM 3IHUTEINU
CeTUaTKH, YTO MPHUBOIUT K CEPHE3HOMY IMOBPEXkIEHHIO0 BHemHel ceruatku (Ben-Shabat et al.
2001; Thompson et al. 2003; Sparrow, 2010; Chen et al. 2012).

[0026] [Ins 3ammThl OT TOKCUYHOCTH B CETYATKE OSKCIPECCUPYETCs psAn OenKoB U
(dbepMeHTOB,  CBsi3bIBAOLIUMX  peTrHOMAB. RDHI2  sBhusieTcss  4YjeHOM  ceMeicTBa
KOPOTKOLIETIOYEYHBIX ~ JeruApOreHas/peaykra3, Kortopble wucnonp3yor HAJIOH s
BOCCTaHOBJICHUSI LIMPOKOTO CIEKTpa CyOCTpaTOB, BKIIKOYASl YUC- U MPAHC-PETUHAIBICTUIBI
(Haeseleer et al. 2002), ampmerunbl C9, obOpa3oBaHHbIE B pe3yJbTaTe JUNHIHOTO (oTo-
okucnenue (Belyaeva et al. 2005; Lee et al. 2008; Marchette et al. 2010), u crepounHbie
cyocrparsl (Keller et al. 2007). UnauBuael ¢ mytanusiMu ¢ norepeit pyHkiun B reHe RDH12
IEMOHCTPHUPYIOT (PEHOTUIT TSDKEJIOH AeTeHepaluyd CeTYaTKH, YacTO IHArHOCTHPYEMOW Kak
BpoxaeHHbIN amaBpo3 Jlebepa (BAJI) (Janecke et al. 2004; Thompson et al. 2005; Perrault et al.
2004; den Hollander et al. 2008; Mackay et al. 2011), ana KOTOpOH B AaHHBII MOMEHT HET
neuennss wiu sekapcts. RDHI12 nokamu3yercsi B BHYTPEHHHX CErMEHTax (hOTOPELEeNnTOPHBIX
KJIETOK - mayiouek u kojoouek (Haeseleer et al. 2002; Maeda et al. 2006), roe oH 3amuIIaeT ot
CBETOBOT'O MOBPEXKIEHHS, BBI3BAHHOTO, [0 MEHbINEH Mepe HaCTUYHO, PEAKIIMOHHOCTIOCOOHBIMH
perunanbaerunamMu (Maeda et al. 2006). bbuto npoAEMOHCTPUPOBAHO, UTO MOJHOCTBIO-MPAHC-
peruHanb, (HOPMUPYIOIIMHCS TMOCTE€ BO3AEHCTBHUS CBETa, IPOCAUYMBAETCA M3 HAPY)KHBIX
CEerMeHTOB (pOTOpELENTOpa BO BHYTPEHHUE CETMEHTHI, M 111 ero 3(h(EeKTUBHOrO yAaJIeHUs U3
¢doropenenTopHbIX KiIeTOK Tpedyercs akTHBHOCTh Kak RDHS8, mprcyTcTByrOIero B Hapy KHBIX
cermenTax, Tak 1 RDH12, npucyrcrByromero Bo BHyTpeHHuXx cermeHtax (Chen et al. u ap.
2012) (Pur. 1B). Takum obpazom, RDHI12 Takke MOXeT UrpaTh BaXKHYIO POJIb B YMEHBIIEHHH
npucytctBusi 11-yuc-petuHans B uM30bITKE MO CPABHEHHIO C OMOCHHTE30M OINCHHA, KOTOPBIH
MOJKET MPOHUKATh BO BHYTPEHHHUI CerMeHT u3 cyOpermHanmbHOro npocrpanctsa (Chen et al.
2012).

[0027] UroObl wuccrenoBaTh TMOTEHIMAT TE€HHOH 3aMECTHTENbHOW Teparmuu JUis
BAJI/TACPH Bcnencreue mytaumii RDH12, Mbl co3ganu aneHO-aCCOLMHUPOBAHHBIE BHPYCHBIE
BekTopsbl, Hecyiue k/JHK RDH12 uenoBeka, B KOTOPBIX SKCIPECCHs] HAXOAUTCS MO/ KOHTPOJIEM
POMOTOPA POAONCHH-KWHA3bI, KOTOPBIA YIpaBisieT crnenupuyeckoll Uit (pOTOPELenTOPHBIX
kietok sxcnpeccueit (Khani et al. 2007; Sun et al. 2010; Young et al. 2003). JIHK-koHCTpYKIHEO
YIAKOBBIBAJIM B KalCUJ, TMOJy4eHHbI u3 AAV ceporuna 8, KOTOpPBIA OMOCPEAyeT
s dexTuBHYIO M HamexHY TpaHcayknuio (oropeuentopHbix kierok (Allocca et al. 2007
Natkunarajah et al. 2008; Vandenberghe et al. 2011; Vandenberghe et al. 2013), unu B kancun
AAV ceporuma 5, KOTOpBIM OMNOCPEeNyeT TPAaHCAYKIUIO (POTOPEIenToOpoB, HO ¢ Oojee
MEAJIEHHOW KMHETHUKON U MeHee BBIPaXKEHHON 3KCIpEeccCHell MO CpaBHEHHUIO C KamcuaoM AAV
ceporuna 8 (Yang et al. 2002; Lotery et al. 2003; Allocca et al. 2007; Lebherz et al. 2008).

[0028] B cpaBHUTENBHBIX HCCIEIOBAHUAX, BBIMOJHEHHBIX HA MBILIUHOW MOAEIH C



nedextabiM Rdh12 (Rdh127) (Kurth et al. 2007), Hama paGoTa mpoIEeMOHCTPHPOBAA, UTO IBA
BEKTOpPa HWMEIOT CYIIECTBEHHO pasHble mnpodwmu Oe3omacHocTH, mnpu 3ToM  AAV2/5-
hGRK1p.hRDH12 nemoHCTpupyeT HEOXKHUIAaHHblE M YIAUBUTENbHbIE 3>(PQPEKTUBHBIE YPOBHH
SKCIIPECCUN M NMPOQUIN TOKCHYHOCTH, COBMECTHUMBIE C TE€PANEeBTUYECKUM NMPUMEHEHUEM IS
JeUeHHs AUCTPOPUHU CETUATKH.

ITocnenosarenpHocTs RDH12 uenoseka

[0029] ITocnenoBarensuocTh mnmocTpaTuBHOi K/ IHK RDH12 uenoseka, cocrosias us
HYKJIEOTUA0B OT -10 10 +980 OTHOCUTENBHO CaliTa MHUIIMALMKU TPAHCISILUN, KOJUPYIOLIasi BCE
ceMb TpaHcaupyeMbix 5k30HOB RDHI12 (GenBank Ne NM 152443), npencrasinena B SEQ ID
NO: 1.

[0030] TTomHOpa3MepHas mocienoBaTenbHOCTh Oejika RDH12 yenoBeka npencraBieHa B
SEQ ID NO: 2.

ITpomotop pononcun-kuHa3bl (hGRK1p)

[0031] B HekoTOpBIX BapUaHTAaX OCYIIECTBJICHUS CIIOCOOOB, OMHMCAHHBIX B JaHHOM
JOKYMEHTE, HMCHOJIb3YIOT 3aMELIAIOIIYI0 TeHHYK KOHCTpykuuto, B kotopoil k/[HK RDHI2
YeJlI0BeKa, KaK OMHUCAHO B JAHHOM JOKYMEHTE, [IOMELIAI0T M0J] KOHTPOJIb IPOMOTOPA POAOIICHH -
kuHa3bl uvenoBeka (hGRK1). B Hekoropeix BapuaHTax ocymectsieHus, npomorop hGRKI1
umeer aiuuHY npumepHo 200 map ocHoBaHMH (M. 0.), U COAEPIKUT KOPOTKHHA MPOMOTOP,
nonyuenHelii w3 reHa hGRK1  pomoncun-kunaszer  (PK), koTopseli, kak ObUIO
IPOIEMOHCTPUPOBAHO, YIIPABISAET CIELU(PUUECKON Ui KJIETOK SKCIpPecCHeil B Majodykax M
konboukax (Khani et al. 2007, Sun et al. 2010; Young et al. 2003). HMmmoctpaTuBHas
nocienosarenbHOCcTh mpomoTopa hGRK1 conepxur nHykneoruast ot -112 no +87 SEQ ID NO: 3
(Khani et al. 2007).

BupycHblli BEKTOp AOCTaBKH

[0032] Yxopouennyro k/JIHK RDHI12 uenoBeka, kak OMHCAHO BbIIIE, YNAKOBBIBAJIHU B
BEKTOp IOCTAaBKH, HarnpuMep Bektop AAVS miu AAV2/S.

[0033] 3amemaromme rensl (k/JIHK) moryt ObiTh BBemenbl B Jr000M 3(ddekTuBHOM
HOCHTEJIe, HampuMmep B JIOOOM Tmpernapare WIM KOMIIO3UIUH, CIOCOOHBIX 3(dexkTuBHO
IOCTABJIATh KOMIIOHEHT-TeH B KJIETKH in vivo. IToxxonsl BKIOUArOT B ceOsi BCTaBKY I'eHa B
HETIaTOTeHHbIE HEPEIUIMLUPYIOIIUECS BHPYCHbIE BEKTOPBI, BKJIIOYAs pPEKOMOHMHAHTHBIE
PETPOBUPYCHI, aJ€HOBUPYC, a€HO-aCCOLMMPOBAHHBIN BUPYC, JEHTUBUPYC M BUPYC IPOCTOrO
repreca-1, wmm pekoMOMHaHTHBIE OaKTepHUAbHBIE WM SYKAPUOTUYECKHE TUTa3MUIBL. BupycHble
BEKTOPBI TPAHCHULIMPYIOT KIETKU HaNpsMyro; ruasmMunnas JJHK MokeT noCcTaBisAThCS KO0
WJIY C TIOMOIIBIO, HATIPUMEP, KATHOHHBIX JIMTIOCOM (JINNo(eKTaMrHa) WK AePUBATU3UPOBAHHBIX
(HarmpuMep, KOHBIOTUPOBAHHBIX C AHTUTENIAaMH) KOHBIOTATOB IMOJU3MHA, TpamMauuanHa S,
HCKYCCTBEHHBIX BUPYCHBIX 000JIOUEK WJIN APYTUX TAKUX BHYTPHUKJIETOYHBIX HOCUTENEH, a TaKXKe
in Vivo BBIMOJHSIOT NMPSIMYE0 UHBEKIUIO TeHHOM KOHCTPYKUMU Uik nperunutaiuio Caz(POs)s.

[0034] IIpeanoyTUTENBPHBIM MOIXOAOM JJIsl BBEACHHUS in ViVO HYKJIEMHOBOM KUCJOTHI B
KJIETKY SIBJII€TCS HCIIOJIb30BAHME BUPYCHOIO BEKTOPA, COAEPKALLEro HYKJIEHHOBYIO KUCIOTY,

HaIIpuMep K . Un HIITHPOBAHUEC KJICTOK BUPYCHBIM BCKTOPOM HMECT TO MNPECHUMYIIECCTBO, YTO
y >
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Oonplnast 4YacTh KIETOK-LeNell MOXKeT TOJIY4YUTh HYKJIEHHOBYIO kucioty. Kpome Toro,
MOJIEKYJIbL, KOAUPYEMBIE B Mpeaeax BUPYCHOro BekTopa, Hanpumep, k/IHK, conepxkamerics B
BUPYCHOM BeKTOpe, 3((EKTUBHO OKCIPECCUPYIOTCA B KJIETKaX, KOTOpbIE MOIJIOMAIOT
HYKJIEMHOBYIO KHUCJIOTY BUPYCHOI'O BEKTOpa. PeTpoBupyCcHbIE BEKTOPBI U BEKTOPBI, NOJIyUEHHbBIE
U3 aJIEHOBHUPYCOB, MOKHO HCIIOJIb30BATh B KaueCTBE CHUCTEMbl JOCTABKH PEKOMOMHAHTHBIX
I'€HOB JJIsl NIEPEHOCA SK30I€HHBIX ME€HOB iN Vivo, B YaCTHOCTHU B JIIOJEH, B Psl TUIIOB KJIETOK.
OnHako OHU HE TPAHCAYLMPYIOT (HOTOPELENITOPHBIE KIETKH C AOCTATOYHON 3(p(eKTHBHOCTHIO,
9YTOOBI CIIeNIaTh UX MOJIE3HBIMHU JJISl 3TOTO MPUMEHEHUSI.

[0035] Eme opHOW BHPYCHOW BEKTOPHOM CHCTEMOM, TIOJIE3HOW [Jisi JOCTaBKU
HYKJIEMHOBBIX ~ KHCJIOT, SIBJSIETCS  afeHO-acColuupoBaHHbI  BuUpyc (AAV). AneHo-
ACCOLIMMPOBAHHBINA BUPYC MPEACTaBIsieT COOOH BCTpeUaroIuiicss B mpupoae nedeKkTHbIil BUPYC,
KOTOpoMy TpeOyercss Apyrol BHUPYC, TAKOW KaK aJ€HOBHPYC HIIM BHPYC Teprieca, B KadeCTBE
BCIIOMOTATENbHOrO BHpyca Uit 3(PQEeKTHBHON perUIMKau W MPOXYKTHBHOTO >KH3HEHHOTO
mukna (Muzyczka et al. 1992). DT1o Takke OOWMH M3 HEMHOTHMX BHPYCOB, KOTOPBIE MOTYT
uHTerpuposath cBoro JJHK B Henmensmmecs KJIETKH U MPOSIBIISIOT BBICOKYIO YaCTOTY CTaOMIIBHOM
uHTerpauun (cMmotpure, Hanpumep, Flotte et al. 1992; Samulski et al. 1989; u McLaughlin et al.
1988). Bextopsl, comepkamue Bcero 300 map ocHoBaHMil AAV, MOryt ObITb yHakOBaHbI H
moryT wuHTerpuposartbes. IIpoctpancrBo mnst sk3orennoit JIHK orpammueno komo 4,5 kO.
Bektop AAV, Takoit xak ommcanHbli B Tratschin et al.,, 1985, mMoxxHO HCHONIB30OBATH IS
Beenenus JIHK B knerku. C ucnonp3oBaHneM BeKTOpoB AAV B pa3iuyHble THITBI KJIETOK ObLIH
BBEJICHbI pa3JIMYHble HYKJIEHHOBBIE KUCIOTHI (cMoTpure, Hampumep, Hermonat et al. 1984
Tratschin et al. 1984a; Tratschin et al. 1984b; Wondisford et al. 1988; u Flotte et al. 1993).

[0036] B mpennmoyTUTENbHBIX BapUAHTAaX OCYIIECTBJICHUS, BUPYCHBIH BEKTOP AOCTABKH
npencTasisier co0oi pekoMOMHaHTHEIN BUpYC AAV2/5. Ilepen BBeAeHHEM KOHEUHBIH MPOAYKT
MOXET TIPOHTH CEepUI0 STaloOB YJIbTPAOUHCTKH, YTOOBI COOTBETCTBOBATH KPUTEPHSIM
KJIMHUYECKON CTeTIeHH YHCTOTHL.

Bri6op cyObekra

[0037] CyObekTbl, KOTOpbIE SIBJSIFOTCS KaHIUAATAMU I JAHHBIX CIOCOOOB JIEUEHWUS,
BKJIFOYAIOT B ce0sl TeX, KOTOpble WUMEIT auarHo3 BAJI, BbI3BaHHBI MyTalUsIMH B TE€HE,
komupyromem RDH12. CyObekTsl, cTpanaromue ot APyrux oTaabMOJOTHIECKUX KITUMHHYECKU
ONpENENeHHBIX MaTOJOrUH, BBI3BAHHBIX MyTalMsMU B rexHe, koaupyroomem RDHI12, nanpumep,
NUTMEHTHAs! AUCTPOQUS CETYATKH C HA4ajJOM B PaHHEM BO3PACTE, TAKXKE MOTYT JIEYUTHCS C
UCTIONIB30BAHUEM CIOCOOOB, OMHMCAHHBIX B AaHHOM AokyMmeHrte. JluarHo3 BAJI wmmu nmpyroii
0(hTaTBMONIOTHYECKON TAaTOJIOTHH, BBI3BAHHOW MyTalUsIMH B TeHe, komupyromem RDHI12,
MOJKET OBITh MIOCTABJIEH C MCIIOJIb30BAHIEM CIIOCOOOB, U3BECTHBIX B JAHHOM 00JIACTH TEXHUKH.

[0038] CnocoOpl, omucaHHblE B JaHHOM JOKYMEHTE, MOTYT BKIKOYaTb B cebs
uneHTHQUKaINo CyObeKTa, HanpuMep pebeHKa, TOAPOCTKA MIIM MOJIOZOTO B3POCIIOro CyOBeKTa,
y xotoporo umeercst BAJI unu npyras odraapmoiorudeckast maTojorus, BbI3BaHHAsT OJHON WITN
OOJBIINM KOJNIMYECTBOM MyTaluil B reHe, konupyromeM RDHI12, unn y kotroporo nogo3peBarot

Haymmuue BAJI unmi apyroit o TanibMonorndeckoil maTojJoruy, BbI3BAHHOW OJHON WIIH OOJIBIIHM
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KOJINYECTBOM MyTanuii B reHe, komupyromem RDHI2 (mampumep, ucxomss W3 HaIU4Hs
CHUMIITOMOB TAaTOJOTMU WU OTCYTCTBHUS APYrol OYEBHUAHON NPUYMHBI), U TNOJy4eHHe oOpasua,
cogepxamtero renomuyro JIHK u3 cyOwekra, oOHapykeHue Hamuumst myrtanuii B RDHI2 ¢
HCTIOJIB30BAHUEM H3BECTHBIX MOJIEKYJSIPHO-OUOJIOTMUECKUX CHOCOO0B, M BHIOOP TMAlMEHTa,
KOTOpBIH MMeeT MyTaimioo B oboux amensx RDHI12, koropeie Bbi3biBatoT BAJI wnu apyryro
narosoruto. CHMOTOMBI MAaTOJOTUU BKJIFOYAIOT B CeOsl aTpOUIO XKEITOro MATHA, UCTOHUSHHE
¢oBeasbHON 30HBI M HAPYIIEHHE JJAMUHAPHOH apXUTEKTYpPBhI, YTO NMPHUBOAUT K PaHHEH morepe
MaKyJISIPHOTO 3peHusi u nporpeccupoBanuro a0 3penust [IC (nmpaktuyeckoii cienotsr). [Tonst
3pEHHUsl CYXKAIOTCS B CAMOM PaHHEM BoO3pacTe u3MepeHus, u peakuuu no DPI' craHOBATCSA He
pPErUCTPUPYEMBIMU B paHHEM B3pocioM Bospacte. OOHapyxkenune mytaiuii B RDH12 moxker
BKJIFOYATh B ceOsi CeKBeHHMpOBaHHE Bcero M 4yactu reHa RDHI12 y cyObekra u cpaBHEHUE
NOCJIEIOBATEIbHOCTA € KOHTPOJIBHOH TOCJIEAOBATENIbHOCTRIO (HAMpUMEp, HOMEp JOCTyIa
GenBank - NG 008321.1) nmnst oOHapykeHHst MyTamuu. MyTamuud CO CIOBUTOM PaMKH
CUMUTBHIBAHUS, YKOPAayMBAIOL[ME MyTalLU{, MYyTalUH, KOTOPble H3MEHSIOT KOHCEPBATHUBHYIO
AMUHOKHUCJIOTY, MYyTallM{, KOTOpbl€ BIUSIOT HA CIUIAMCUHI TPAHCKPUNTA, WM MyTaluH,
KOTOpBIE BIMSIFOT HA PETYJIATOPHYIO (HarpuMep, MPOMOTOPHYIO) 00JIaCTh, PACCMATPUBAIOTCS KaK
MyTAallH, KOTOPbIE MOTYT BbI3bIBATh BAJI min npyryro oTambMOJIOrHYECKYIO MaTOJNOTHIO, KaK
OIHCAHO B IAHHOM JJOKYMEHTE; H3MEHEHNE (PYHKIIMU MOXKET OBITh MOATBEPIKIEHO SKCIIPECCUei
MyTaHTa in vitro (HampuMmep, B KYJbTHBUPYEMBIX KJIETKAX) U aHAJIM30M, HanIpuMep, PepMeHTHOI
¢bynkuuu. MWmrocTpaTHBHBIE MyTalMM B TOMO3HUTOTHOM COCTOSIHUM BKIIKOYAlOT B CceOs:
Glul27X, GIn189X, Tyr226Cys, Ala269GlyfsX1 u Leu274Pro (Bce CCBUIKM Ha NO3HMLIHU
oTHOocATCs K nocaenosarenbHocty 6enka RDH12 SEQ ID NO: 2). MnmrocTpaTuBHBIE MyTallH B
KOMIAayHA-IeTepO3UrOTHOM COCTOSIHUH BKJIFOYAIOT! Thr49Met/Arg62X;
Arg65X/Ala269GlyfsX1; His151D/Thr1551le; His151D/Arg269GlyfsX1 (Janecke et al. 2004;
Schuster et al. 2007). (ITo3urmu oTHOCATCS K nocnenoBareabHocTH Oenka SEQ ID NO: 2)

[0039] IMauenTs ¢ BAJI wnu apyroii opTaabMoNOrn4eckoi maToiorueii BCiaeacTBUe Mo
MeHbLIel Mepe ogHol MyTtauuu RDH12, koTopbie MOXKHO JIEYUTh ¢ HUCIOJIb30BAHUEM CIIOCO0a,
OMUCAHHOTO B JAHHOM JTOKYMEHTE, IPEATIOUYTUTENIbHO COXPAHSIOT HEKOTOPBIe (POTOpeenTops! 1
3puUTeNbHBbIE (PYHKLWH, HAMPHMEP, KaK 3TO HM3MEPEHO C IMOMOIIBI0 CTAHAAPTHBIX MPOBEPOK
3pUTENbHBIX (DYHKIMHA TN TOJIEBBIX MPOBEPOK H/HIIM ONTUYECKOH KOTepeHTHOH ToMorpaduu
(OKT, nanpumep, OKT cnekrpanbroii obmactu (OKT-CO)). CriocoObl, OnMcaHHbIE B TaHHOM
IOKYMEHTE, MOTYT BKJFOYaThb B Ce0sl MIEHTH(PUKALNIO CYOBEKTOB, KOTOPHIM ObUI MOCTaBJIEH
nuarHo3 BAJI wmm apyroii odrambMoiorndeckoll MaToJOrWM BCIIEACTBHE MO MEHBbIIEH Mepe
onHoit mytaunu RDH12, koTOpble UMEIOT MO MEHBLIEH Mepe OAHY MOATBEPKACHHYIO MyTaLIUIO
B RDHI2, koropass sBiasieTcs NPUYMHOM HX MATOJOTHMH, W TPOBEPKY HUX 3PUTENbHOU
CHIOCOOHOCTH U OOHAPY KEHHE MPUCYTCTBHSI OCTATOYHBIX EHTPAIBbHBIX (POTOPELETITOPOB.

ITPUMEPBI

[0040] PackpwITbiii M 3asiBJI€HHbI OOBEKT ITAHHOTO H300pETEHHUsl JOMOJHUTEIHHO
OIHUCaH B CIEAYIOLUINX MPUMepax, KOTOPble HE OTPAaHUYHMBAIOT 00bEM U300PETEHNUs, ONUCAHHBIH

B (popMmyJie n300peTeHus.



12

Matepuaiiel U CriocoObl

[0041] Crnenyromme Matepualibl U CrOcOObl ObUIM HCIOJIb30BAHBI B HKCIIEPUMEHTAX,
PACKPBITHIX B MPUBENEHHBIX HIKE PUMEpaXx.

/KuBoTHBIE

[0042] PasBenenue u anamu3 mpimeii Rdh12” Geutn omacans: panee (Kurth et al. 2007).
Mbiu Rdh12"l', UCMOJIb30BAHHBIE B JAaHHOM HCCJIEOBAHWH, OBUIM BBIBEIEHBI IMyTEM
CriapuBaHMsl OpaTbeB M CECTep CPEenU HYJb-3UTOTHBIX CAMLIOB U CAMOK, KOTOPBIX COAEPIKAIH B
BUBapuu Hamero yupexaeHus. Meimu [T (gukoro Tuma), UCMIOJNb30BaHHBIE B JAHHOM
uccnenoBanuu, npexacraBsuin coboit C57BL/6 w3 JlaGoparopum [xekcona (The Jackson
Laboratory) (Yunmunrron, Maccauycerc).

[0043] bbu WCMONB30BAaHbI TPAHCTEHHBIE MBIIIHM  CIENYIOIIMX TEeHOTUIIOB IS
VICCIIEIOBAHMH, OIMMCAHHBIX B JAHHOM aokymente: Memun Rdh127 wa ocmose CS57BL/6,
rOMO3HIOTHBIE TIO BapuaHTy Rpe65-Met450 (M/M) (Kurth, 2007), u MbIIu-ais0HHOCH
Rdh127" Ha ocoe BALB/c, romosurotHsle 1o Bapuasty Rpe65-Leud50 (L/L) (Chrispell, 2009),
KOTOpbIe ObLTH MOJYYEHbI CKpelnnBaHueM. Mplmeli BelpamuBany B nukie 12 gacos (cBet)/12
4acoB (TbMa) M MOJBEPrajivd 3BTaHa3uu nyteM BabxaHus CO, ¢ MocnenyrmuM 1ByCTOPOHHUM
ITHEBMOTOPAKCOM.

KoHcTpyupoBaHue miasMuIbl | MOJydeHue peKoMOMHAHTHBIX AAV2/S u AAV2/8

[0044] Yenoseueckyro kK IHK RDH12 ammmuduuuposanu u3 k/IHK ceTdaTku uenoseka ¢
nomoupro IIIP ¢ wucnosp3oBaHMeM mpaiMepoB, MNPEIHA3HAYECHHBIX [JIsl OXBaTa BCEH
koxnupyromen obnactu RDH12, koHnpOBaHHON M CEKBEHHMPOBAHHOW AJISI MPOBEPKH TOYHOCTH,
kak oricaHo panee (Janecke et al. 2004). [Ina konctpyuposanus sekropoB AAV, k/IHK RDHI12
BCTpauBaiu B nonuinuHkep wucxonHoro sekTopa pAAV-hGRKI1-hrGFP. Ilony4yennsiii B
pesyasrate BekTop PAAV-hGRKI-Rdh12 Obi1 ynmakoBan B AAV. IlceBmoTHMHUpOBaHHBIE
BekTOpbl AAV2/5 u AAV2/8 Obutu monyueHsl myTem ABOHHON TpaHchekuuu: (1) BEKTOPHOI
wiasmMuabel AAV, koauwpyrouieii reH wuHTepeca, (2) BCIOMOratenbHOW TmasMuzabl AAV,
konupyroine 6enku Rep AAV u3 ceporuna 2 u Oenxu Cap u3 ceporuna 5 wiu ceporuna 8, u
aJICHOBHPYCHBIE BCIIOMOTATENbHbIE 3JIeMEeHThl, B KJIeTKH 293T. TpaHCHEeKIHIo u OYHCTKY
OCYIIECTBIISUTH C UCTIOIb30BaHUEM omyOnmkoBaHHOro nporokoda (Nishiguchi et al 2015). Yepes
IBa JIHS MOCJIE TPAHC(EKINH KJIETKU JTH3UPOBAJN MyTEM MOBTOPHBIX IIHKJIOB 3aMOPaKUBAHUS U
orrauBanus. [lociie mepBOHAYATBHONH OYHCTKU KJIETOUHOTO AeOpHca, KOMIOHEHT HYKJIEHHOBOM
KHCJIOTBI ~ KJIETOK-TIPOYLIEHTOB BUpyca yaamsuid obpaborkoii  bensonasoi. UYacTuiisl
peKOMOMHAHTHOTO BekTopa AAV ouunmanu ¢ noMmoupi adgguHHON Xpomarorpaduu ¢
ucnons3oBanueM Matpuiel AVB, npomeiBanmu B 1x @Cb u koHueHTpuposanu 1o oobema 100-
150 M ¢ ucnonb3oBanueM KoHeHTparopoB Vivaspin 4 (10 k/la). Bekropsl TuTpoBanu myrem
amrutndukanm KITLP.

CyOpeTuHapHbIE HHBEKLIUU

[0045] Tlonrpynmbsl MbImeli B BO3pacTe MPUMEPHO 4 HENENH HaXOIWINCh MOI OOLIeiH
aHecTe3ueil BHyTPUOPIOIIMHHON MHBbeKuMed keramuHa (90 mr/kr)/kcunasuna (9 mr/kr). 0,5%

pacTBOp MporapakavHa HAHOCWUJIM HA POTOBULY B KAa4€CTBE MECTHOIO AHECTETHKA. 3PauKu
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pacmmpsiim  MeCTHbIM npuMeHeHueMm Ttporukamuna (0,5%). Ilox odranbMomorudeckum
XUPYPTUYECKHUM MHKPOCKOIIOM OBl cienaH HeOONbLION paspe3 B POrOBHIlE, MPHIIETAOLIEH K
KaeMKe, ¢ momommbio uriel 30-ro xamuOpa. Tymas urna 34-ro kanmOpa, yCTaHOBJIEHHas Ha
mnpun ['amunpToHa, ObUIa BBEIEHA Yepe3 paspes I03aau XpycTajluka M INMPOTHCHYTA 4epes
ceTyaTKy. Bce MHBEKIMM OBUIM BBIMOJHEHBI CYOPETHHANBHO B IpeAesiax HOCOBOTO KBAaJpaHTA
ceryarku. Kaxnplil rna3 mojydan BIUIOTH A0 2 X 10° Br AAV2/5-(hGRK1)-hRDH12 B 006Beme
BILJIOTh 10 2 MKJI. Bexrtop, xomupyromuii RDHI12, BBOAMAN OTAENBHO B OAWH IJa3 KaKIOU
MBIIIH, TMONYYaroIeH Je4eHHe, a KOHTpJaTepajbHble TIja3a He ObUTM HHBbEUUpPOBaHbL. [Ipu
OCMOTpE TJIA3HOTO JIHA TOCJIe UHBEKUUH ObUI0 OOHApPY)KEHO, 4TO B OOJBIIMHCTBE CIy4aeB
orciomwnoch Oonbire yeM 30% ceT4aTkH, YTO TMOATBEPIKAAET YCIEUIHYI CyOpeTHHAIbHYIO
JOCTaBKY.

AHTHTENA

[0046] B kauecTBe mMepPBUYHBIX aHTUTEN wucHoNb3oBaIH. aHTH-Rdh12 kpommube
nonukioHanpHOe anTuteno (CSP), cneunduanoe k 6enky memmm (k 252SPFFKSTSQGAQ263,
SEQ ID NO: 4), u antu-RDH12 monoknoHanpHOe anTuUTeNno Mbimu (2C9), cnenuduyuHoe K
oenky uenoseka (k C-284DCKRTWVSPRARNNKT299; SEQ ID NO: 5) (Kurth et al. 2007);
aatu-RHO wmoHoknoHanmpHOe aHtHTeno mbimn (1D4) (MacKenzie et al. 1984); antu-RHO
NOJIMKJIOHAJIPHOE AHTHTENIO KPOJHKA, TIOJyY€HHOE K JIEHATYPUPOBAaHHOMY Oe€nky, H
MOJIMKJIOHAJIBHOE aHTUTENIO KPOJIMKA K KPaCHOMY/3eJIeHOMy omncuHy kojobodek (Millipore kar.
Ne AB5405).

AHanu3 UMMyHOOJIOTTUHTOM

[0047] benku B romoreHarax cetdaTku pasgemsuim ¢ nomombo JICH-TTAAT
snekTpodopesa, MepeHOCHIIN Ha HUTPOLIEIIIOJIO3HbIE MEMOpPaHbI, KOTOPBIE 3aTeM OJIOKUPOBAIH,
UHKYOUPOBAJM C TMEPBUYHbIM AHTHUTEIOM B TEYEHHE HOYM, NPOMBIBAJIM, HWHKyOUPOBAIH C
BTOPUYHbIM AHTUTEJIOM, KOHBIOTHPOBAHHBIM C INeNOYHON (ocdarazoif, U NPOBOAWIH
OTMpeneeHne ¢ WCMONb30BaHUEM S-Opom-4-xyop-3'-unnonuiadocdar N-TONYHUIUH W HUTPO-
CHUHUH XJIOPUA TE€TPA30JIHS.

I'ucronorust U UMMYHODITFOOPECIEHIUS

[0048] Mpimelt yMepIIBIIsIN, OLIEHUBAIM OPUEHTALNIO TJIa3, 3aTeM MX SHYKJICHPOBAJIH.
JUIsl KpHOCPE30B XPYCTAIHK U MEePEIHIE CErMEHThI ObLIH YAAEeHBI, I1a3a ObICTPO PUKCHPOBAIN
4% mnapadopmanpaerunoM, npombiBaiu DCh, nepenocwnin B caxapoly/OKT, MraoBeHHO
3aMOPAKUBAIA U AeNaid cpe3bl TOMIUHONW 10 Mkm. JI1s mMOATOTOBKM KPHO3AMEILECHUS LENble
rjla3a MFHOBEHHO 3aMOpPaKUBAJM B M3OMNEHTAaHE, OXJAXIEHHOM CYXWUM JIbJIOM, B TedeHue 30
CEeKYHJl, a 3aTeM IEePEeHOCUTIM B METaHOJ, OXJAXAEHHBII CyXuUM JbAOM, coaepxawui 3%
JeNsTHOH YKCYyCHOW KucioThl. [ nasa mHkyOuposanmu npu 80 °C B TeueHue 48 4acos, 3aTeM B
tedeHne Houu mpu -20 °C, morpykamu B mapaduH M JA€TaTd Cpe3bl TONIUHOH 6 MKM.
[TapadunoBBIE Cpe3bl AenapapUHU3HPOBAIH, M NOIYYaIH aHTUIeHbI TyTeM WHKyOarwu B 1 MM
O/TA, 0,05% Tsun 20, pH 8,0, mpu 90 °C B TeueHue 30 MUHYT nepel UMMYHOMEUYEHUEM KakK
yKa3zaHo Huxke. Bkpatue, nonepeunsie cpesbl ceruaTku npomsisain PCh u npocauusanun OCh-

T (0,3% Triton X-100); OnokupoBanu 1% OBIYBMM CBIBOPOTOYHBIM aNbOyMuUHOM, 10%
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HOpMaJIbHON Ko3bel cbiBOpoTKOM U 0,3% Tpuron X-100; u MHKYOMpOBaIM C NEPBHYHBIMU
aHTuTeNnaMu B TedeHne Houn npu 4 °C, mnpombiBamM, 3aTeM HHKYOMpPOBaIH C
KOHBIOTHPOBAHHBIMU C (u1yopoopoM BTOPUYHBIMH aHTHUTENAMU B TedeHHe | dYaca mpH
KOMHaTHON Temmneparype. Cpe3bl HaKpbIBaJIU MOKPOBHBIM CTEKJIOM C UCIIOJIb30BAHUEM IeJIeBON
rucrosniornueckoit cpensl ProLong Gold, conepxameit 4°,6-muamunanno-2-penmmunnon (DAPIL
Invitrogen), ¥ BU3yalIM3MPOBAJIM C HCIOJIB30BAaHUEM (PJIyOPECHEHTHOrO MHKpockoma Leica
DM6000.

3amucs OPT

[0049] OPI" Bbmonnusmm, kak ommcaHo paHee (Thompson, 2012), ¢ ucnoab30BaHUEM
cucrembl 3ammcu Espion e2 (Diagnosys, Jloysmi, Maccauycerc). Bkparue, Mbimeit
alanTHPOBAIN K TEMHOTE B TEUEHHE HOYHM M AHECTE3MPOBAN BHYTPHOPIOIIMHHONW WHBEKLHEH
keramuHa (93 Mr/kr) u kcwnasuHa (8 Mr/kr). 3padkul pacIIUPsIA MECTHBIM TPUMEHEHUEM
tpormkamuna (0,5%). Temmeparypy Ttena mnogaepxkuBamu npu 37 °C ¢ TOMOIIBIO
saektporpenku. DPI' poroBuIpl 3amMChIBaIN sl OOOHMX TJla3 C HCIOJB30BAHUEM METENb U3
30JIOTOM MPOBOJIOKU ¢ MECTHOMU aHecte3uelt 0,5% TeTpakanHoM U Kariei 2% MeTUITLEIUITIOI03bI
JUIs TUApPATALlMM POTOBULIBI. 30JI0Tasl MPOBOJIOYHASI METJIsA, IOMELEHHasl BO PTY, UCIOJIb30BaJach
B Ka4eCTBE KOHTPOJIS, a 3a3eMJIFOINNK 3yiekTpon Obul Ha xBocte. IIpotokon OPIT cocrosn us
perucTpany aJanTUPOBAHHBIX K TEMHOTE (CyMEpEeYHbIX) peakluii Ha KOpOoTKue Oembie
Benbimkn (-2,31 log KI.C.M~ U1 B-BoMH TosbKko masouek; 1,09 log KI.C.M”~ uisi A- 1 B-BonH
KOMOVMHHPOBAHHBIX  MAJOUeK-KONOO4YeK). AmanTupoBaHHble K cBeTy (mHeBHble) OPI
3anuchiBaian yepe3 10 MuHyT mocie ananrtanuu Kk 6enomy ¢ony 32 log K)J.C.M'z, IIOJIABJISIFOLIEMY
MaJIO4uKH, B OTBET HA BCIBIIKH ¢ WHTEHCHBHOCTHIO 1,09 log KI.C.M (nnst B-BOJNIH TOJBKO
konbouek). OTBers! yeunuBanu ¢ kpatHoctbio 1000 mpu 1,25-1000 I'n, u oundpoBbiBamu npu
yactote 2000 I'u. [{ns ynanenus myma juHu 60 I'n ObUT MCIONB30BaH PEXKEKTOPHBIH (GHIBT.
OTBeTbl yCPENHSAINCh C TOMOIIBIO KOMITBIOTEPA M 3aIHCHIBAIIMCH ¢ MHTEpBajaMu OT 3 no 60
CEeKyH B 3aBUCUMOCTH OT HMHTEHCHUBHOCTH CTUMyJa. JlJIi CTaTUCTHYECKOTO aHaJIn3a
UCTIONB30BAJIM ABYCTOPOHHMI t-KpuTepuil CThIOAEHTa, YTOObI OMPEeNeuTh, 3HAYUTEIBHO JIU
OTIUYATUCh aMITUTy 16l DPI” 00paboTaHHBIX I1a3 OT HEOOPaOOTAHHBIX.

AHanu3 MHAYLIUPOBAHHOIO CBETOM IOBPEXKIAEHHS

[0050] MpblmaM-ansOUHOCAM Rdh12” WHBELUpPOBAIM B oauH r1nas AAV2/5-
hGRK1p.hRDH12 (1,3x10° Br)

KOHTpAJIaTCpaJIbHbIC Tjla3a OCTaBaJIMCb HCUHBCIUPOBAHBIMU. LIepes 6 HEOCJIb ITOCJIC WHBCKIUU

, win comnocrtaBuMelii obvem @Cb, u mnpu >TOM
Obu1 mpoBeneH aHanmu3 DPI' M KONWYECTBEHHBIH aHATN3 CYMEPEYHBIX OTBETOB, KaK OIMHCAHO
BbIllle. Yepes Henemnro Mblllell afanTUPOBaI K TEMHOTE B T€UEHHE HOUM, UX 3pauKy pPacLINpsIN
tporukamunoM (0,5%), 1 3aTeM HX MMOMEIaaln B KOPOOKY CO CBETOM B OTIENbHBIE MPO3PAYHBIE
orceku. Mpimend noasepranu BosfencTeuio 5000 mOKC B TedeHHe 2 4acoB, a 3aTeM HX
BO3Bpamanu B BuBapuil (12 gacoB TeMa/12 vacoB ceer (<20 nrokc)) Ha 7 JAHEH, Mocie 4ero
nostopsiiu ananu3 JPI'. Ilpouent ucxonnoro orsera npu JPI', ocTaBlierocs nocie CBETOBOIO
NOBPEXIAECHUS, PACCYUTBIBAIIN I KQXKIOTO IJ1a3a, U Ha IrpauK HAHOCWIIM CPEIHUE 3HAYECHUS C

CPeAHEKBAIPAaTUYECKUMHU OIUOKaMH. JIBYXCTOPOHHME IapHbI€ IPOBEPKH MO t-KPUTEPHIO
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CTprofieHTa HCHONB30BAJIM Ul ONpEAENeHUs TOro, 3HAYUTENbHO N aMmiautyasl OPIT B
00paboTaHHBIX IIa3aX OTIMYAIICH OT HEOOPaOOTAHHBIX TJIa3.

Onruueckast KorepeHTHasi Tomorpadus

[0051] Mbuueii anectesupoBaiy, a 3pauku pacmupsiim 0,5% tponukamuaom. Cucrema
ontudeckoil xorepeHtHoi Tomorpaduu (OKT) B cnekrpanbHOii obmnactu (cucrema Bioptigen
Envisu R2200 SD-OCT (apem, Cesepnas Kaponuna, CIIIA)) ¢ pasmepoM 0OBEeMHOr0 aHau3a
1,4 x 1,4 MM OpUta HaleleHa Ha TOJIOBKY 3pUTENbHOTrO Hepsa. CMasplBarolnue Karu Systane
(Alcon) BCTIOMB30BAIMCH HA TIPOTSDKEHUH BCETO MPOLIECCA BU3YATN3ALINH.

AHanus copep kaHusl peTHHOUIOB

[0052] TlonHoCTBIO-MpaHC-peTUHATL W 11-yuc-peTuHanb B TJIA3aX MBIMIH  ObLUTH
U3BJICYEHBl C WCIOJb30BaHUEM Moau(pukanmuu panee ommcaHHoro cmocoda (Bligh and Dyer,
1959). IllecTuHenENbHBIE MBIIIHN MOCTIE MHBEKLMH OBUIM aAanTHPOBAHbI K TEMHOTE B TEYCHHE
HOYH, 3aTEM B TYCKJIO-KPAaCHOM CBETE, MOIBEPTHYThI 3BTaHA3MU nyTeM nepeno3uposku CO,, u
rya3a ObUTH SHYKJIEUPOBAHBI  3aMOPOKEHBI B KHUIKOM Nj. B TYCKJIOM KpacHOM CBeTe U Ha JIbAY
Kbl TJ1a3 TOMOT€HM3HPOBAIN B 1 MJI cMecH XJIOpO(OpM:METaHOI TUIAPOKCHIaMuH (2 M)
(3:6:1) m nHKYOMpOBANIM NMPU KOMHATHOH TeMIlepaType B T€UeHHE 2 MHUHYT. 3aTeM J00aBIsIIH
200 Mk xopodopma u 240 MKJT BOZIBI, U KaXKABIH 00pasel] BCTPSIXUBAINA U LEHTPUPYTHPOBAIIH
npu 14000 06/mMuH B Teuenne S MunyT. HiokHiow (asy coOupany, pacTBOPUTEND BbITAPHBAIH B
atMocepe aszora u oOpasel pacTBOpsUIM B TekcaHe. PeTHWHOMABI B  3KCTPAKTax
UICHTU(QUIUPOBATM M OMNpPENeNSUIM  KOJHMYECTBEHHO C TIOMOIIBI BBICOKO3(peKTHBHOI
KHUIKOCTHON xpomarorpadpuu (BOXKX), ucnone3ys monynb paspenenus Waters Alliance u
MaTpUYHBINA pOoTORANONHBIN neTekTop ¢ kKonoHkol Supelcosil LC-31 (25 cm Ha 4,6 MM Ha 3 MKM),
¢ 3anonHeHueM 5% 1,4-nuokcaHoM B rekcane. Mnentugukarus nukoB Obula BBIIOJIHEHA MyTeM
CPaBHEHMsI C BPEMEHEM YJIeP>KaHUs CTAHAAPTHBIX COCOUHEHUN M OLEHKH MAKCHMYMOB JJIMHBI
BOJIHbL. KONM4YeCTBEHHBIN aHAIN3 BBINOJHAIU MYyTEM CPAaBHEHHUs IUIOIIAAed MUKOB npu 347 u
351 HM ans cuH- U aHTU- 1 1-yuc-peTuHanb OKCUMa COOTBETCTBEHHO, U npu 357 u 361 HM nns
CUH- U aHTH-TIOJIHOCThIO-MPAHC-PeTUHAb-0KkcuMa cooTBeTcTBeHHO (Kurth et al. np. 2007).

AHanu3 peayKTa3HOH aKTUBHOCTU CETYATKH

[0053] I'omoreHaTsl ceT4aTOK MbIIIeH aHATU3UPOBAIU HAa PENYKTa3HYI0 AaKTHUBHOCTb
CeTYaTKH CIyCTs1 6 HeleNb NOCIe UHBEKLMH. AANTHPOBAHHBIX K CBETY MbILIEH YMEPIUBISUIH U
KQKAYI0 CETYaTKy TOMOTE€HU3UpoBaiu otaenbHO B 125 mxn 0,25 M caxaposel, 25 MM Tpuc-
anerata, pH 7, 1 MM autuorpeutona. ['omorenats! nenrpudyruposanu npu 1000 x g B TeueHune
5 MHHYT Ui yOaneHus: HepaspyLIeHHbIX KJIETOK, M 3aTeM CymnepHaTaTtbl oOpalaThiBaiu
YJIBTPa3BYKOM C MOMOIIBI0 MHKPOKOHYHUKOBOrO 30HAA (30 pa3 B TeueHne | CEKYHIbI KaXIblii)
Ha jpay. Konnenrtpauuu Oenka onpenersiu moaudukarueit npoueaypst Jloypu (Peterson et al.
1977), a yposau RDH12 onenuBanu BectepH-OnoTTrHroM. ITonoOHbIe 00pa3iiel 0ObeqHHIN U
20 MKr Kaxnoro oObeIMHEHHOTO JIN3aTa aHAJIM3UPOBaIH (B TpeX MOBTOPHOCTSX) B Oydepe,
cogepxamiemM 200 MkM nonHOCTBIO-mpanc-peruHans u 200 MmkM HAJI®H B 6ydpepe HEPES
(pH 8); peakunonHble cMecu HHKYyOupoBanu B TeueHue 0-45 MuHyT Ha BofsiHON Oane mpu 37 °C

(TemMmepaType peakuuu, KOTOpas CBOAMJIA K MHUHHUMYMY TEPMHUECKYI0 H30OMEPHU3ALMIO
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PETUHOMIHBIX CyOCTpPaTOB, a Tak)Ke MHAKTHBALMIO (pepMeHTOB). POPMHPOBAHNE MOIHOCTHIO-
mpanc-peTUHONA ONPEAEIISIM KOJIMYECTBEHHO ¢ nmoMoibio aHanuza BOXKX ¢ oObrunoi dazoii B
cpaBHeHnH ¢ u3BecTHbIMU cTanfapTamu (Chrispell et al. 2009).

ITpumep 1

AAV-onocpenosannas skcripeccust RDH12 gyenoseka

[0054] Bbuio pa3paboTaHO M HCIBITAHO MHOMKECTBO BEKTOPOB JJISI 3aMECTHTENbHOM
tepanmun RDH12. OntumanbHas BekTopHass koHCTpykuus RDHI12 nponemoHcTpupoBaHa Ha
@ur. 2A. Ona comepxut k/IHK RDH12 yenoBeka moa KOHTPOJEM MPOMOTOPHOTO (parMeHTa
pononcun-kuHasbl (GRK1). Koncrpykuuro ynakoebiBamu B cepotun  AAV2/S. bwuio
MPOAEMOHCTPUPOBAHO, uYTO Kamcua AAV  ceporuma 5  omocpeayeT TPaHCIYKLIHIO
dboTopenenTopoB, HO ¢ OOJiee MEIIEHHON KUHETUKOW W MEHEe BBIPAKEHHOH JKCIpPEecCHel o
cpaBHeHnto ¢ karmcunoM AAVS8 (Yang et al. 2002; Lotery et al. 2003; Allocca et al. 2007,
Lebherz et al. 2008). Dxcnpeccuro Oenka RDH12 yenoBeka B ceryaTke MbIIIN uepe3 6 HEIeNb
nocine cyGpernHanbHONH mHBeKIMH AAV2/5-hGRKIphRDHI12 (1,3 x 10° Br) ouenmsamu c
ucronb3oBaHueM antuten, crneuupuuHbix kK Rdh12 memmu nmm Genkam RDHI2 wenoeka.
ObycnosneHHbie BekTopoM ypoBHU RDH12 denoBeka, mo-BUANMOMY, TPUMEPHO COTIOCTABUMBI
¢ xommuecTBoM Rdh12 mbrmu (Pur. 2B). Henpsmas nmMmyHoQIyopeclieHTHAs BU3yaIn3alus Ha
cpe3ax ceT4aTku ObUla UCMONb30BaHa Juisi  oueHkn HaruBHOro Rdhl2  wmeimm  w
pexomOnHanTHOro RDHI12 denoBeka ¢ HCMONB30BAaHMEM BHIAOCHENM(PUUECKHX AHTHTEIN.
Jlokanuzauust sHHOreHHOro u pexkomOmHantHoro RDHI12, mo-Bumumomy, WOEHTHYHA, YTO
yKa3bIBaeT Ha TO, YTO OeJIOK mporeccupyercs HopmaibHO (Pur. 2C).

[0055] CrocoGHocTs cerdatki Mpimeii Rdh12” yMeHbImIaTh ypOBHH SK30reHHBIX
pPETHUHANBAETUIOB 3HAUYUTENIPHO CHIDKEHA MO CpaBHEHHIO ¢ Mblmamu aukoro tuma (Chrispell et
al. 2009). CriycTs wecTb Heelb Mocie CyGpeTHHAIbHON uHbekiy Mbimam Rdh127 1,3x10° r
AAV2/5-hGRK1p.hRDH12, ananusupoBasn roMOr€HaThl CETYaTKH HA in VIlro peayKTa3HyIo
aKTUBHOCTb  CETYATKH. dopMupoBaHUe  MOJHOCTBIO-MPAHC-PETHHONA  ONpPENesiu
KOJIMYECTBEHHO ¢ wHcmonb3oBanueM aHajm3a BOXKX ¢ oObruHoOM daszoit. Kakmas Touka Ha
rpaduke MPencTaBisieT COOOW cpenHee =+ CpemHEKBaapaTHUeCKas OMMOKA IJisi MUHHUMyM S
HE3aBUCHMBIX JKCIHEPUMEHTOB, T[A€ CETYAaTKU U3 OT 3 10 S5 Mblmed OOBenuHsUI U
AHAJTM3UPOBAIM B TPEX MOBTOPHOCTSX. HadanmbHble CKOPOCTH (HOPMUPOBAHHS ITOJHOCTBHIO-
MPAHC-PETUHOIA B CETYATKAX U3 HEMHBELIUPOBAHHBIX MbIIIEH Rdh12” u C57BL/6J cocrasmsum
0,013 mmonb MI/IHYTa_l MKT 6em<a'1, u 0,071 nmonb MI/IHyTa'1 MKT 6em<a'1, COOTBETCTBEHHO (Dwr.

3A). OcraTtouHas aKTHBHOCTb, TpuCyTcTByIomas y Mbmeii Rdh12”, orpaxaer mpucyrcraue

apyrux uzodopm RDH, koTopbie coCOOHBI YMEHBINATh YPOBHU MOJHOCTBIO-MPAHC-PETHHAIIS
(Rattner et al. 2000; Haeseleer et al. 2002). V mbimeii Rdh12”

hGRK1p.hRDH12, ckopocts (popMHPOBAaHUS NOIHOCTBIO-MPAHC-PETUHONA, COCTABIISIOIIAS

, MHbeUpPOBaHHBIX AAV2/5-
0,046 mMoOJB MI/IHyTa'1 MKT Genka' 6blla 3HAYUTENLHO GONbIIE HYeM y MbllIen Rdh12'/',
unbermposanubx PCB (0,016 mMons MuHyTa ' MKr Genka ). BoccTaHOBIGHHE pexyKTasHOL
aKTUBHOCTH ceTdaTKu (okojo 50%) cormacyercsi ¢ YaCTUYHOHN TpaHCAYKLHUEH ceTdaTKu (OKOJO

30%) m yka3blBaeT Ha TO, YTO BEKTOP BOCCTAHABJINBAET OOBIYHBIE YPOBHU AKTHBHOCTH B
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TPaHCAYLHMPOBAaHHBIX (poTopeunenTopax. TpaHCreH 3KCHpeccHpoBajcs B TedeHue 12 Mecsies
(Hanboee MIMTENBHBIN UCCIIENOBAHHBIN MOMEHT BpeMeHH). IMMyHO(IIy OpecLieHTHOE MeUeHHe
MIPOAEMOHCTPHPOBAJIO CTEIIEHb TPAHCIYKLINN CETYATKH U peKOMOMHAHTHOM skcnpeccuu RDH12
y MBILIU Rdh127, orexennbie crnycts 16 Henenb MOCiae MHBEKLUH, MOKPBIBAKOIIME MPUMEPHO
OJIHY TPE€Th MOBEPXHOCTU ceTyaTku (Pur. 3B).

[0056] Bnusuue AAV2/5-hGRK1p.hRDH12 Ha 4yBCTBUTENBHOCTb K IOBPEXKIECHUSM,
BBI3BAHHBIM CBETOM, OLIEHMBAJIM HA MbIIIAX-aJIbOMHOCAX Rdh12” ", KOTOPBIM MHBELMPOBAIU B
omuu rmaz 1,3 x 10° Br wm paBHbiii 00beM PCB, U KOTOpBIE HE TOJYYATH JICYCHUS IS
KOHTpaslaTepasibHOro riasza. AHanu3z OPIT cymepeyHON aKkTUBHOCTH CETYAaTKH (OTHAENBHO IS
naJiouek U KOMOMHUPOBAHHO JUIS MAJOYEK-KOJI00ueK) MpoBOAIHN 3a 1 Hexenmro A0 U crnycts |
HEJIeNI0 TOCie BO3JENCTBUS Ha MBbIIIeH YpPOBHEH CBeTa, KOTOPbIE BBI3BIBAIOT 3HAYUTENHHOE
MOBPEXKICHHE CETYATKU Y JKUBOTHBIX-abOMHOCOB (5000 srokc B TedueHue 2 yaco). [IpoueHT
AKTUBHOCTH CETYATKH, OCTArOIIelcss B OOpaOOTaHHBIX BEKTOPOM IJIa3axX, ObLT 3HAYUTENBHO
BBILIIE, YeM OCTaBIIWiicss B HeoOpabortamHbix rmaszax (p < 0,0168) (®wur. 4). Hamporus, y
KOHTPOJIbHBIX JKMBOTHBIX, KOTOpbIM HHBbeuupoBain PCb, nponeHT cyMepeuHOll aKTHBHOCTH
CeTYAaTKH, OCTAIOLICHCS B HEMHBELMPOBAHHBIX IJla3aX, HE ObUI 3HAYMTENHHO BBIIIE, YEM B
HeoOpaboTanHbIX rnazax (p > 0,2255). DTu maHHBIE COTNACYIOTCS C OMOCpPenoBaHHOM AAV2/5-
hGRKI1p.hRDH12 3amuToili OT NOBBILIEHHONH YYyBCTBUTEJIBHOCTH K BBI3BAHHOMY CBETOM
NOBPEXASHHUIO, CBsi3aHHOH ¢ nedpexrom RDH12.

[0057] TokCHMYHOCTb BEKTOpa OLIEHHWBAJIU MO MpPsIMOMY BIMsAHMIO akTuBHOCTH RDHI2
4yenoBeka Ha MeTaboNM3M PETHMHOHIOB U MO KOCBEHHBIM BO3JEHCTBUSM Ha CTPYKTYpy H
(YHKLHIO CETYATKH, KaK OIMMCAHO B CleAyIolIeM ad3arlie.

[0058] IIupokast cydcTpaTHas cneuudpuanocts RDH12, koTopasi mo3BOJSIET YMEHBIIUTh
ypoBHU Kak 1l-yuc-peruHans, Tak W NOJHOCTBIO-MPAHC-PETUHANS, CO3[4AeT MOTEHLHANT AJis
CBEPXOIKCIPECCUH WJIM HENPABIJIBHOHN JIOKAIN3alUMd PEKOMOWHAHTHOTrO OeJika, 4TO HEeraTUBHO
BJIMsIET Ha (DYHKIMIO LIMKJIA MpeBpalieHuii pogoncuHa. BOYKX-aHanu3 conep:kanusi peTHHOUAOB
WCTIOJIB30BAIM JUIsI OLIEHKM aKTHMBHOCTU LIMKJIA TPEBpAaIleHUl POJONCHHA B IJa3ax MbIIIel
Rdh127, koTopeiM  uHbenupoBanun  AAV2/5-hGRK1p.hRDHI12, wumu ®Cb, wumu
HEMHBEIIMPOBAHHBIX KOHTposieli CS7BL/6J. Anamu3 peTuHOMAOB depe3 O Henmedab MOCHe
cyGpernHanbHON  mHbeKIEH AAV2/5-hGRK1phRDH12 (1,3x10° Br) wmsmmam Rdh127”
poAeMOHCTpupoBal, uTo dkcnpeccuss hRDH12 He BinsieT 3HAYUTENHHO HA YCTAHOBHUBIIHECS
ypoBHH 1l-yuc-perunans B cerdatke (@ur. S5A). HWumoctpaTtuBHas XpomaTorpamma
J€MOHCTPUPYET pa3InyHble KOHTPOJHU C YKA3aHHBIM BPEMEHEM JJIFOMPOBAHUS Ul PA3IUYHBIX
peruHonnos. OOmue ypoBHH 11-yuc-peTuHaNS U NMOTHOCTBIO-MPAHC-PETUHAIS TIPENCTABIISIOT
co0ol cpenHHe 3HAUEHUs] = CpenHEKBaApaTHUecKas OmHuOKa JJsi MUHHUMYM S5 HE3aBHCHMBIX
skcriepuMeHTOB (Pur. 5B, C). Oteersr DOPI' akTUBHOCTH ceTHaTKH OBLTH M3MEPEHBI y MbIIIEH
C57BL/6J u Rdh12™", KOTOpbIE Noy4Yunu 1,3 x 10° Br AAV2/5-hGRKI1p.hRDH12 u conep:xanuce
B BuBapuu (12 wacoB TbMa/l12 uacoB cer (<20 lux)). CymepeuHnsle (TONBKO IJIs MaJOYEK,
ctumyn -2,3 log K;:[.C.M‘Z), KOMOMHHUPOBaHHbBIE JJIs Majiodek-konodbouek (crumyin 1,09 log ka.c.m”

2 -
CTHUMYJI), U THEBHbIE (peaKkLiy, OnocpenoBaHHble koooukamu, ctumya 1,09 log kio.c.m 2) OPT
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OT PENpe3eHTATUBHOIO JKUBOTHOTO B KAKIOW IPyMIe JICUEHHs, U3MEPEHHbIE CITyCTs 6 Helnelb
MOCJIE UHBEKLMH, HE MPOAEMOHCTPUPOBAIN 3HAYUTENBHOrO BiusHUA 3kcnpeccun RDHI12
yenoBeka Ha QyHkiuro ceryatku (Pur. 6).

[0059] HemnpasuibHast JIOKaIu3alysi POAOIICHHA U OTNICHHA KOJIOOYEK SIBJIIETCS XOPOLIO
OXapaKTEePU30BAaHHBIM IOKA3aTeJeM CHIKEHMs >KU3HECIOCOOHOCTH (DOTOPELENTOPHBIX KJIIETOK
(Adamian et al. 2006; Turney et al. 2007; Brunner et al. 2010; Lopes et al. 2010).
HMMMyHOTHCTOXHMHUYECKYIO JIOKAIU3ALMIO POJONICHHA U KPACHOT'O/3€JIEHOr0 ONCHHA OLICHUBAJIH
y MBbILIEN Rdh12”

x 10 Br). Y MbIIIel, JeMOHCTPUPYIOLINX YCTOHYUBYIO SKCIPECCHIO TPAHCTEHA, HE HAOMOaaIN

, HEMHBELUPOBAHHBIX WJIN MHBeUpoBaHHBIX AAV2/5-hGRKI1p.hRDHI12 (1,3
CHI)KEHUsI YPOBHEH 3KCIPECCHUU OINCHHA WJIM NMPU3HAKOB HEMPaBUJIBHOW JIOKAJIH3ALUU OICHHA
najo4yek u kojbodek cmycts 16 Hemenp mocie oOpabOTKH, CTPYKTypa CeTYaTKH OCTaBasiaCh
HETPOHYTOMH cnycTs 54 Hepenu nocne nabeKIun (Pur. 7).

[0060] Amanm3 ¢ momourpto ontudeckoil korepeHTHOH Tomorpaduu (OKT) wmbrmeit
C57BL/6] u Rdh12™", onenennbix cnycta 54 Heaenu nocine BeaeHust AAV2/5-hGRK1p.hRDH12
(2 x 10° BT'), HE BBIIBIJI CEPbE3HBIX M3MEHEHHH B OTCIIOGHHU CETYATKH Ha IIMPOKOH IJIOMIAH,
BKJIFOUast 00€ CTOPOHBI 3pUTeNbHOrO HepBa. CTPyKTypa ceTdaTku ObLia CTAOMIIBHOM B TEUEHHE
IO MeHbIIEH OJHOro Troja NOCIHE€ WHBEKIHH IPH CPaBHEHUH C HEWHBELHPOBAHHBIMU
KOHTpaJlaTepaibHbIMU T1a3amu (Pur. 8).

ITPUMEP 2. IToBpexneHue ceTyaTky, Bbi3BaHHOE AAV2/8

IToBpexneHue ceTyaTku y Mblmel, nHbennpoBaHHbix AAV2/8-hGRK1p.hRDH12.

[0061] IlpomeMoHCTpUpPOBAHO, YTO KarCUi, MOJy4YeHHbIH u3 ceporuna AAV 8§,
obecrneunBaeT 3(HEKTHBHYIO U HAJESKHYIO TPAHCAYKIMIO (poToperenTopHbIx kieTok (Allocca et
al. 2007; Natkunarajah et al. 2008; Vandenberghe et al. 2011; Vandenberghe et al. 2013).
IlepBoHaYaIbHBIE WCCIENOBAHUS MPOBOAMIM C cepoTurioM AAV2/8, HecymM BEKTOPHYIO
KOHCTPYKIMIO, ~OMHCAHHYI0 Bbime. Memmeii Rdh12”  obpabarhBazu ¢ [HOMOLIBIO
cyOopernnanpHOl uHBeKIUH AAV2/8-hGRKI1p.hRDHI12 B noszax 10%-10° BUPYCHBIX T€HOMOB
(Br), 4TO B pe3yJbTaTe NaBaJO YCTOHUUBYIO OHKCIPECCHI0 pekoMOumHaHTHOro Oemka RDHI12
yenoBeka. OHaKO B UHBELMPOBAHHBIX IJIa3aX BO3HUKJIO 3HAYUTENIbHOE MOBPEKAEHHE CeTYaTKH,
HayaBllleecs y)Ke CIyCTs 3 HeleNu Mocjie HHBEKLUHH U MOYTH BO BCEX CIydasx CIycTs 6 Henenb
nocie wuHbeKUUH. HWHQupTpauus wmakpodaroB HaOmonanach B OOJBIIWHCTBE CIy4aeB
BeencTeue Hanuuusi kietok CD68+ (Pur. 9). IloBpekneHne ceTyaTKH HE CMSATYaioch
cHCTeMHBbIM BBeneHueM Mbimam Rdh127 nukyocnopuna (Borel et al. 1976), HenpepbIiBHO €
paHHEro BO3pacTa /0 MOMEHTAa YCBIIUICHHUS, YTO YKa3bIBAET HA TO, YTO WMMYHHBIE OTBETHI
NPOTHB BEKTOpA WJIM TPAHCTeHA HE OBLIM NMPUYUHOMN, BBI3bIBAIOILEH MOBPEXKIEHHE. JTa BEPCHS
COTJIacyeTcsl C pe3yJbTaTaMH, IMOJyYeHHbIMH JUisi Mbimeld aukoro tuma CS7BL/6J, koTopbeiM
UHBELUPOBAIM  KOHCTPYKUMH, koxmupyroomue smubo RDHI12  uenoseka  (AAV2/8-
hGRK1p.hRDH12), mu6o Rdh12 mbrimu (AAV2/8-hGRK1p.mRdh12), y KOTOPBIX 3HAUUTENBHOE
HCTOHYEHHUE CETYATKU U MHPUIBTPALUS MaKpOo(aros Takke MPOU30LLIA CIYCTs 6 HEAeNIb NOoCie
UHBEKLINH.
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n300peTeHusl.
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D®OPMYJIA U3OBPETEHUS

1. Cnoco0 nedeHus CyOBEKTa-4eJOBEKA, KOTOPBIH HMeeT O(TaIbMOJIOIHYECKYIO
NaTOJIOTUIO BCJIEACTBUE OJHON MM OOJBLIEr0 KOJIUYeCTBAa MyTallli ¢ moTepeil (yHKLNUU B TeHe,
koaupyromeM Oenok perunon-geruaporenasy 12 (RDHI12), Bxmouaromuii BBeeHHE B IIO
MEHbLIEH Mepe OxuMH TIyla3 CcyOBbekTa aaeHO-aCCOLMPOBAHHOTO BHUPYCHOTO  BEKTOPA,
COZIep KALIEer0 HYKJIEHHOBYIO KHCIOTY, MpPHUYEM YyKa3aHHAas HYKJIEWHOBas KUCJIOTa CONEP>KUT
JIHK RDHI12 uenoseka, u npu stom JJHK RDHI12 uenoseka koxupyer O€JOK, KOTOPBIH IO
MeHnbinei mepe Ha 70%, 80%, 90%, 95% unu 99% unenrnuen nonHopazmepHoit SEQ ID NO: 2.

2. Cnocob mo 1.1, B KOTOPOM yKa3aHHast O(pTaIbMOJIOTHYECKAs! TATOJIOTHS TIPEACTABIISIET
cobotli BpoxkaeHHbI amaBpo3 JleGepa (BAJI).

3. Cnocob mo 1.1, B kotopomykaszannast JJHK RDH12 HaxoauTtcs moj 3KCpecCHOHHBIM
KOHTpoJieM nmpomoTopa poxorncu-kuHassl 1 (WGRK 1) yenosexka.

4. Criocob mo 1. 3, B koTopoM ykaszanubiid npomotop hGRK1 conepxut SEQ ID NO: 3.

5. Crocob 1o m.1, B KOTOPOM YKa3aHHBIH aJeHO-aCCOLMNPOBAHHBINA BUPYCHBIH BEKTOP
npexncrasisier coboit AAV-2, ceporun-5 (AAV2/S) umn AAV-S.

6. Criocob mo .1, B kotopoMm ykazanHast JIHK RDHI12 conep:kuT mocienoBaTebHOCTb,
KoTOpas no MeHbuiel Mepe Ha 60% unu 70% unentuuna SEQ ID NO: 1.

7. Cnocob mo m.1, B KOTOpOM BKJIIOHAaeT B ceOsl BBENEHHE YKa3aHHOW HYKJIEHHOBOH
KHMCJIOTBI B TUTPE OKOJIO OT 2% 10" BHUPYCHBIX T€HOMOB Ha MIJLTHJIUTP (BI/MJT) 1O OKOJIO 2x10"
BI/MJL.

8. Crocob mo m.1, B KOTOpOM B CyOpeTHHAJbHOE IMPOCTPAHCTBO BBOAST YKa3aHHYIO
HYKJIEHHOBYIO KHCJIOTY.

9. Cnoco6 mo m 8, B KOTOPOM B CyOpeTHHaJIbHOE IPOCTPAHCTBO BBOJST

MUKPOMHBEKLIMOHHYIO KAHIOJIO.

10. Hyxneunosas kuciota, koaupyromas JIHK RDHI2 uyenoseka, npuueM ykasaHHas
JJHK RDH12 uenoBeka kopupyeT OeJoK, KOTOphI o MeHbLieil mepe Ha 70%, 80%, 90%, 95%
wi 99% wunentuuen nonHopasMmepHoit SEQ ID NO: 2, nmpu stom ykazannas JIHK RDHI12
HAXOIUTCS MOJ KOHTpOJeM nmpomoTopa poponcus-kuHasbl 1 (hGRK 1) yenosexka.

11. Hykneunosas kucniora no m.10, npuuem ykasanubiii npomotrop hGRK1 coxepxur
SEQ ID NO: 3.

12. HykneunoBast kucijora no 1mn.10, nmpuuem ykasanHas RDHI12 JIHK wuyenoseka
koxupyet Oenok, cogeprxkamuii SEQ ID NO: 2.

13. HyxneunoBas kuciora no n.10, mpuuem yxaszanHas JIHK RDHI2 yenoseka mno
MeHnbluel mepe Ha 60% unu 70% unentuyuna nonnopasmeproit SEQ ID NO: 1.

14. Hyknennosas kuciora mo nm. 10-13, nns nmpuMeHeHHsT B JIEYEHUH CyOBeKTa-
YeJIOBEKA, KOTOPBII UMeeT OPTAIbMOJIOTHUECKYIO ATOJIOTHIO BCJIEACTBUE OXHON MITH OOJIbIIEro
KOJINYECTBA MyTallMi ¢ moTepel (yHKUUU B TeHEe, KOOUPYIOIEM OEJIOK PeTHHON-IETHAPOTreHa3y
12 (RDH12).

15. HyxneunoBass xuciora no 114, ommmuarowascs TeM, YTO yKa3aHHas

2

o(rambMooruyeckas naToNIorus MpeAcTaBiIsAeT coOol BposkaeHHbIH amaBpo3 Jlebepa (BAJI).
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16. BupycHblii BEKTOp, COIep KUl YKa3aHHYI0 HYKJIEHHOBYIO KHCJIOTY MO JEOOOMY H3
nm. 10-15.

17. BupycHblii Bekrop 1o 1.16, B KOTOpOM mpencraBiseT coOOH  aneHo-
aCCOLIMMPOBAHHBIA BUPYCHBIN BEKTOP.

18. Bupycubili BekTOp mo 1.17, B KOTOPOM YKa3aHHBIH aA€HO-aCCOLUUPOBAHHBIN
BUPYCHBIH BEKTOp npencrasisier codoit AAV-2, ceporun-5 (AAV2/S) unmu AAV-5.

19. BupycHblii BekTop 1o JrobomMy u3 m. 16-18, 1y npuMeHeHus! B JieueHHH CyObeKTa-
YeJIOBEeKa, KOTOPBI UMeeT OPTATbMOJIOTHUECKYIO MATOJOTHIO BCJIEICTBUE OAHOM MM OOJbIIEro
KOJINYECTBA MyTallHii ¢ IOTepel (PYHKLMU B T€HE, KOOUPYIOIEeM OeJIOK PEeTHHO-IeTHAPOreHasy
12 (RDH12).

20. BupycHbiii BekTOp 10 11.19, B KOTOPOM yKa3zaHHasi 0P TaIbMOJIOrHYeCcKast MaTOJOTHs
npeacTasisieT cobol BpokaeHHbIH amaBpos JleGepa (BAJT).

21. BeineneHHast KJIETKa-X035IUH, CONeprKalasi yKa3aHHbIA BUPYCHBIN BEKTOP MO JFOOOMY
u3 . 16-20, wim yka3aHHYI0 HYKJIEHHOBYIO KHCIIOTY 1O Jirobomy u3 mm. 10-15.

22. BrineneHHas KJIETKa-XO35HUH MO M. 21, oTiMyaroascs TeM, YTO yKa3aHHas KJeTKa
skcripeccupyer 6enok RDH12 yenoseka.

ITo noBepenHocTn
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