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2420-578711EA/032
BUPYCHBIE BEKTOPBI, COAEPKAIIIME OBJIACTH, KOAUPYIOLIUE RDH12, 1
CIIOCOBHI JIEYEHHUS IUCTPO®HUI CETYATKH

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3ABKI

[0001] Ilo aToOi 3asiBKe MCHPAIIMBAETCA NMPUOPUTET IO BPEMEHHOH 3asBKE HA NAaTEHT
CHIA Ne 62/586624, nomanHoi 15 HostOpss 2017 ropma, xoTopasi BKJIIOUEHAa B HACTOsIIEE
OTHCAHUETIOCPEICTBOM CChUIKH.

BKIIFOYEHHME TITOCPEACTBOM CCBIJIKM MATEPHUAJIOB, TIOJAHHBIX B
3JIEKTPOHHOM BUJIE

[0002] [HanHas 3asiBKa COAEPIKUT, B KA4€CTBE OTAEJIBHOU HacTU packpwiTus, llepeueHnb
NOCJIeIOBATEIbHOCTEN B MamnHOYUTaeMoi gopme (ums darina: S1914A Seqlisting.txt; co3nan
9 nos1Opst 2018 ropma; 5230 Oaiit - TexcToBblid (aiin ASCII), KOTOPBIHA MOJHOCTHIO BKIIFOYEH B
HACTOSIIEe OMMCAHNUETIOCPEACTBOM CChIIKH B TIOJIHOM OOBEME.

OBJIACTb TEXHUKU

[0003] DToe packpbITHe M300pETEHHs OTHOCHUTCA K MEAMLIMHCKUM CIIOCOOaM JIeUeHUs],
TAaKUM KakK CIOCOOBI JIeUeHHs] 4YeJIOBEKa C O(TaIbMOJIOTHUECKOW IATOJOTHEH, HAIpUMeD,
BPOXKIEHHBIM aMaBpo3oM Jlebepa, BCieACTBHE 1O MEHbLIEH Mepe OJHOW MyTalWU C TOTepeit
¢yHKUME B TeHE, KoxupyroeM Oenok peruHon-geruaporenasy 12 (RDHI12), npu sTom ciocob
BKJIFOUaeT B cebOsi BBemeHHUE CyObeKkTy 3()(EeKTUBHOTO KOJUYECTBA HYKJIEHMHOBOW KHCIIOTHI,
cofiepkaliel aneHO-aCCOLMUPOBAHHBIN BHUPYCHBIH BEKTOp, COAEpPIKAIMUN KOMILIEMEHTAPHYIO
JHK (x1HK) RDH 12 yenosexa.

YPOBEHb TEXHUKH

[0004] Hacnencrennsie 3aboneBanus cetdyatku (H3C) sSBsIOTCS OCHOBHOM MPUYUHOM
NPaKTHYECKOH CclenoThl y neteid. Bpoxnennsiii amaBpo3 Jlebepa (BAJI) u Tspkenast auctpodus
ceryaTku ¢ HadasoM B paHHeM Bospacte (T/ICPH) nmpuBOmAT K Cepbe3HOMY HApPYIIEHHIO
3peHHs], BOSHHKAIOIIEMY B TEPHOI OT POKAEHHUS IO BO3pacTa B HECKOJBKO JIET, U BMECTe
coctaBisitoT 5% wmnmm Oombme ot Bcex H3C (Koenekoop et al. 2004). BAJ/TACPH
aCCOLIMMPYETCSI € ayTOCOMHO-IOMHHAHTHBIM M ayTOCOMHO-PELIECCHBHBIM  THIIAMH
HACJIEIOBAHUS, BOBJICKAsl NMUTMEHTHBIH SMHUTENHA CeT4aTKu U (POTOPELenTOPhl - MAJOYKU |
KOJIOOUKM, B KaudecTBe OCHOBHbIX wumeHeii (Weleber et al. 2013). Tlpumepno 10%
BAJI/TIACPH Bb3Baercst mytaumsimu B reHe, komupyromeM RDHI12 (Kumaran et al. 2017).
Yuuteias poixs RDH12 B nukie npespaiieHuii pogoncHHa, KOTOPbIi obecrnednBaeT XpoModop
s poropenentopubix kietok (Haeseleer et al. 2002; Chen et al. 2012), u KOTOpBIi SBISETCS
KPUTHYECKON TepamneBTHYeCKOH MHIIeHbto, RDHI2 sBisieTcs ONHUM W3 HamOoliee BasKHBIX
reHoB BAJL

[0005] HecmoTpst Ha pacrpOCTPAHEHHOCTb O(TAIBMOJOTHUECKUX TTaTOJIOTHH, TAKHX KaK
HACJIEICTBEHHOE 3a00JieBaHME CETYATKH Yy JIoJell W He OTHOCAIIMXCS K YeJOBEKY
MJIEKOTIMTAIOLINX, W 3HAHUS O T€HaX, KOMUPYIOIIUX PETHHOJI-AETHAPOreHaspl, a Takxke sddexre,
KOTOPBIM OKa3bIBAIOT HEKOTOPBIE MyTallUHd B 3TUX I'€HAX, HE CYLIECTBYET M3BECTHOTO JIEUEHHSI

BAJIL, BBI3BAaHHOTO OHUM WM OOJBIIMM KOJU4eCTBOM MyTauuu B RDH /2. COOTBETCTBEHHO, B



TaHHOW 00JIaCTH TEXHHKH TO-TIPEKHEMY CYLIECTBYET MOTPEOHOCTh B MaTepHaliax U CHocoax,
NOJIE3HBIX Ui JIeYeHUs AUCTpoduil cerdyaTku, Takux kak BAJL, a Takke B marepuanax H
crioco0ax, MOJIE3HBIX Js1 KOPPEKIMHU TNeHETUYECKMX AaHOMAJIWH, KOTOPblE MOTYT TPUBECTH K
TaKUM JTUCTPOPHM.

KPATKOE OIIMCAHUE CYIIHOCTu U30BPETEHMA

[0006] [lanHOe m300peTeHHe mpeasiaraeT BEeKTOP Ha OCHOBE aJeHO-aCCOLMHUPOBAHHOTO
Bupyca (AAV), conepskaiiuii KOTUPYIOLIYO 00J1acTh AJisl TeHHOTO npoaykTa reHa RDH 2, reHa,
KOIUPYIOIIero pepMeHT peTHHON-Ieruaporesasy. Bekrop AAV, conepxawmuit RDH 12, none3eH
IUISL JIeUEHHs TUCTPOPHUECKUX HAPYIICHUI CEeTYaTKH, TAKMX KaK BPOXKICHHbIH amaBpo3 JlebGepa
(BAJI), myreM mnpenocTaBiieHHs PEKOMOWHAHTHOW KOHCTPYKLMH, B KOTOPOH KOIUPYOINAs
obmacte RDHI2 HaxomuTcsi TOJX KOHTPOJIEM PEryJIMpyeMOro WM  KOHTPOJIHPYEMOTO
IPOMOTOPA, TAKOTO KaK reTePOJIOrHYHBIN POMOTOP, YTOOBI 00€CTIeUNTh BOCIIOTHEHNE (PYHKLIUN
PETHUHOJ-IETUAPOTreHas3bl y CyOBEKTOB, Y KOTOPBIX OTCYTCTBYeT akTuBHOCTE RDHI12 yporei
OWKOTO THIA, Kak 3TO OyJeT MNpoucXoauTh mnpu Myrtauusx B RDHI2. Hecmotps Ha
NPENMYIIECTBA OTHOCUTENBHO HEOOBIIOTO pa3Mepa reHoMa, OTHOCUTEIbHO HU3KOH TeHACHLINH
k wuHrerpauun B JIHK Xo03fMHA W OTHOCHTEIBHO HHM3KOTO HMMMYHOTE€HHOTO MpPOQHIs,
HEO)KMJAHHBIM OTKPBITHEM CTaJi0 TO, YTO HEKOTOpble KOMOWHaumu cepotuna AAV, wimm
NCEBAOTUIIBI, AT YPOBHU JKCOpeccHH sl kopupyemoro mnpoaykra RDHI2, kotopeie He
SIBJISTIOTCSL TE€PAIEBTHYECKU 3(P(PEKTUBHBIM /W KOTOPBIE JTEMOHCTPUPYIOT HEXKENIATENbHYIO
TOKCHYHOCTb TIPU BBEACHHUHU CyObeKTaM il jiedeHus: nuctpoduu cerdatku. CoBmaneHHEM C
STHUM OTKPBITHEM SIBIISIETCS OOHApY)KEHHE TOTrO, YTO HEKOTOpBbIE IICEBIOTHUIIBI, TaKHUe Kak
ncepnotunn AAV2/S, neMOHCTPUPYIOT HEOXHMJAHHbIE U YAUBUTENBHO 3(Q(EKTUBHBIE YPOBHU
SKCIPECCUH U NMPOPUIM TOKCHYHOCTH, COBMECTHUMBIE C TEPAIEBTUYECKUM INPHUMEHEHHEM IS
nedeHust auctpodum cerdatku. CyObEKTBI, KOTOPbIX MOKHO JIEYHTh C IOMOIIBIO ITaHHBIX
croco0OB, MOTYT BKIIFOYATh B ce0sl T€X, KTO MMEET MOTEePI0 3pUTeNIbHON QyHKIMU (Hampumep,
HAPYLUICHHbIH OTBET NpPH HUCCIEAOBaHMHM C 3JyekTpoperuHorpammoii (OPIY)), HO KoTOpBIE
COXPAHSIFOT HEKOTOpbIe (POTOPELENTOPHBIE KJIETKH, KaK OMPEAEJICHO C MOMOIIBI0 ONTUYECKOM
xorepenTHor Tomorpaduu (OKT). Takum oOpazom, B OJHOM acmekTe, NaHHOE H300peTeHue
OTHOCHUTCSI K croco0y JieueHHst CyObeKTa-ueIoBeKa, Y KOTOPOro UMeeTcs: OTaIbMOJIOTHUECKast
NATOJIOTHsI, Takas Kak BPOXAEHHbIH amaBpo3 Jlebepa mmm BAJL, wnm npyras KIMHHYECKH
ornpezneneHHast OpTaaIbMOJIOrHYecKast MaTOJIOTHS BCJIEACTBHE OIHOW MM OOJIbLIETO KOJUYECTBA
MyTalMid C moTeped (QYyHKUMH B TEHE, KOAHMPYIOLleM OeNOK peTHHOJ-AeruaporeHasy 12
(RDH12). bonee KOHKPETHO, OAMH aCIEKT JAHHOTO PACKPBITUS OTHOCUTCS K CIOCOOY JICUEHHSI
cyObeKTa-ueoBeKa, KOTOPbIi HMeeT O(TaIbMOIOTHYECKYIO MATOJOTHIO BCJIEACTBUE OJHON MIIH
OoNbLIeT0 KOJIMYECTBA MYTAlMil ¢ moreped (YHKIMHU B IeHe, KOOUPYIOIIEeM OeJIOK PEeTHHOJI-
neruaporenasy 12 (RDH12), npudem crioco0 BkiroHaeT B ¢ceOsl BBEICHUE B IO MEHbIIEH Mepe B
OIIMH IJa3 CyOBeKTa aJeHO-aCCOLUPOBAHOTO BUPYCHOT'O BEKTOPA, COAEPIKAIIErO HYKJIEHHOBYIO
KHUCJIOTY, pu4yeM HykJenHoBas kuciora conepxutr JHK RDH12 ugenoseka, Hanpumep k/IHK
RDH12 uenoseka, u npu 3toM JIHK RDH2 (manpumep, JHK RDHI2 4enoBeka) KOgupyer

Oenmok, koTopwlii 1Mo MeHbinedr mepe Ha 70%, 80%, 90%, 95% wmm 99% wuneHTHueH



nonHopazmepHoii SEQ ID NO: 2. B  HeKkoTOpeIX BapHaHTax  OCYIIECTBJICHMUS,
o(ranbMoNOrnyeckas naToJOrus MPenCcTaBisAeT coOol BpoxkaeHHbIN amaBpo3 Jlebepa (BAJI). B
HEKOTOPBIX BApPMAHTAX OCYINECTBJICHUsS, OTMEYEHHBIX BbIIe, O(TaIbMOIOTHYECKasl MaTOJOTHs
npexncrasisier coOol BpoxkiaeHHbIH amaBpo3 Jlebepa (BAJI). B HekoTOopbIXx BapuaHTax
ocymectenenus, JAHK RDHI2, nanpumep xJIHK RDH/2, Haxogutcs NOA KOHTPOJEM, Ha
ypoBHe dKcmpeccun, nmpomortopa pononcun-kuHasbl 1 (hGRK1) yenoBeka tTakum o0pasom, 4To
npu stoM npomorop hGRK1 comepxxut mnmm cocrour mo cymectsy u3 SEQ ID NO: 3. B
HEKOTOPBIX ~ BapUAaHTaX OCYIIECTBJICHHUS, aJE€HO-aCCOLMHPOBAHHBIA  BUPYCHBIH  BEKTOP
npencrasisier cobor AAV-2, ceporun-5 (AAV2/S) unu AAV-5. B HEKOTOpBIX BapuaHTaX
ocymectsienus, JAHK RDHI2, nanpumep xJIHK RDHI2, copepXUT MNOCIENOBaTENbHOCTD,
KOTOpasi, Mo MeHblIel Mepe, Ha 60% unu 70% unentuyHa nocienosarensHoctd SEQ ID NO: 1.
B HekoTOpBIX BapHaHTaX OCYIIECTBIIEHHs], HYKJIEHHOBYIO KHCJIOTY BBOIST B TUTPE OKOJIO OT
2x10' BUPYCHBIX r€eHOMOB Ha MUJLTHJIUTP (BI/MN) 10 okono 2x10'? Br/mn, Hanpumep, B TUTpe
okoJ10 oT 2x10'° BUpyCHBIX reHOMOB Ha MUIIUAMTP (Br/Mi) 10 okono 2x10'? Br/mn, Hanpumep
okono 2x10Y Br/ma umu oxomo 2x10' Br/mMa. B HEKOTOpLIX BapHaHTAaX OCYIIECTBIEHMS,
HYKJICMHOBYIO KHCIJIOTY BBOAST B CyOpeTHHAJbHOE MPOCTPAHCTBO, HANMPHUMEP, MPH 3TOM
MHUKDPOHHBEKLHOHHYIO KaHIOJIKO BBOIAT B CyOpETHHAIBHOE MPOCTPAHCTBO.

[0007] HApyroii actieKT U300peTeHHsI OTHOCUTCS] K HYKJIEMHOBOW KUCJIOTE, KOTUPYIOIIEH
JHK RDH 12 ygenoseka, Hanpumep kJIHK RDH12 uenoseka, npudem JIHK RDH 12 (nanpumep,
JHK RDH 1?2 uenoseka, Takas kak kJIHK) xonupyer Oenok, KOTOpBII MO MeHbIIEH Mepe Ha
70%, 80%, 90%, 95% wunu 99% wunentuuen nosHopazmepHoit SEQ ID NO: 2, mpuuem [JHK
RDH12 naxomutcst mon KoHTpojeMm mnpomoropa poponcuHkuHasel 1 (hGRK1) uenosexka. B
HEKOTOpBIX BapuaHTax ocyumectsieHus, npomorop hGRK1 comepkutr umm cocTouT Mo
cymecty u3 SEQ ID NO: 3. B mexoropsix Bapuantax ocyuiecrsienus, JIHK RDH 12 uenosexka,
Harpumep kJAHK RDHI2 denoseka, komupyer Oenok, comepxammii SEQ ID NO: 2. B
HEKOTOpbIX BapuaHTax ocyuiectsienus, JJHK RDHI2 yenoseka, nanpumep kJIHK RDHI2
4yeJioBeka, o Menbinei mepe Ha 60% unmu 70% unentuuna nonnopasmeproit SEQ ID NO: 1.

[0008] Eme omuH acmekT AAaHHOTO PACKPBITHS MPEACTABIsET COOOW HYKJIEHMHOBYIO
KUCJIOTY, PACKPBITYIO B JaHHOM JOKYMEHTE, JUIsi IPUMEHEHHUS! B JIEYEHUH CyObEKTa-uelioBeKa,
KOTOpPBbIi uMeeT O(TaJIbMOJIOTHYECKYIO MATOJOTHI0 BCJIEACTBHE ONHOW WJIM OOJbIIero
KOJINYECTBA MyTallUi ¢ oTepel (PYHKLUU B T€HE, KOIUPYIOIIEM OEJIOK pETHHOI-AETHIPOTeHA3Y
12 (RDH12). B HEKOTOpBHIX BapuUaHTaX OCYLIECTBJIEHHs, O(PTAIbMOJOIHMYECKasl IMaTOJOTHS
npeacTaBIsieT CoO00 BpokIeHHbIN amaBpo3 Jlebepa (BAJI).

[0009] Eme oguH acmeKkT NaHHOTO PACKPBITHS MPEACTaBsieT COOON BUPYCHBIN BEKTOP,
COAEpIKAIIUM HYKJIEMHOBYK) KHCJIOTy, koaupyroomyrw RDHI12, kak omnucaHo B AaHHOM
IOKyMeHTe. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHUs, BUPYCHBIH BEKTOP MPEACTABIAECT COOOH
aJIeHO-aCCOLIMMPOBAHHBINA BUPYCHBIH BEKTOP. B HEKOTOPBIX BapHaHTaX OCYLIECTBIECHHUS, afeHO-
aCCOLIMMPOBAHHBIA BUPYCHBIH BEKTOp Mpenctasisier coboit AAV-2, ceporun-5 (AAV2/S) nmu
AAV-S.

[0010] [Ipyroii acmeKkT AAHHOTO PACKPBITHANPENCTAaBJIsAET COOONW BHPYCHBIH BEKTOP,



OINMCAHHBIN B JAHHOM JIOKYMEHTE, JUI IPUMEHEHHUS B JICYEHUU CYyOBEKTa-ueOBeKa, KOTOPBIH
uMeeT O(TaNIbMOJIOTHYECKYIO ITaTOJIOTHIO BCJIEACTBUE OXHOW WIJIM OOJNBINEro KOJWYECTBA
MyTalMi Cc moreped (QYHKUMU B TeHE, KOAMPYIOLleM O€NOK peTHHOJ-AeruaporeHasy 12
(RDHI12). B HekOTOpbIX BapuUaHTaX OCYILIECTBJIICHUs, OQTAIbMOJOTHYECKAs TaTOJIOTHS
npescTasJsieT coOol BpokaeHHbIH amaBpo3 JleGepa (BAJI).

[0011] HApyroii aciekT AaHHOTO PACKPBITUS OTHOCUTCS K BBIAEJIEHHOH KJIETKE-XO35UHY,
cofepskallel BUPYCHBIM BEKTOp, KaK ONHUCAHO B JAHHOM JOKYMEHTE, WM HyKJIEHHOBYIO
KUCJIOTY, KaK ONHCAaHO B JAHHOM JOKyMeHTe. B HeKOTOphIX BapuaHTax OCYIIECTBJIECHUS,
BbIJIEJICHHAsI KJIETKA-X03sIMH dKkcnpeccupyer 6enok RDH12 uenosexka.

[0012] Ecnu He yka3aHO MHOE, BCe TEXHUYECKHUE U HAyYHbIE TEPMUHBI, UCTIOJIb3yeMbIC B
JaHHOM JOKYMEHTE, UMEIOT TO K€ 3HAYE€HHE, KOTOPOe OOBIYHO MOHUMAETCS CHEIHAMCTaMH B
JIaHHOW OOJIaCTH TEXHUKH, K KOTOPOW OTHOCHTCS JaHHOE M300pereHHe. B maHHOM mOKyMeHTe
ONMHUCaHbl CIIOCOOBI M MaTepHalbl JJIsi UCIOJIB30BAHHUS B JaHHOM H300PETEHHH, TAK:KE MOTYT
OBITh HCIIONIB30BaHbl APYTHE IMOAXOIIINNE CIHOCOOBI M MaTepHasbl, M3BECTHbIE B INaHHOH
o0nacT TeXHUKU. MaTtepuabl, CiocoObl U MPUMEPHI SIBISIFOTCS TOJBKO WIUTIOCTPATHBHBIMU U HE
NpefHa3Ha4deHbl Ul OrpaHudeHus. Bce mnyOnmkanmuy, 3asiBKM Ha TATEHThI, IMATEHTBHI,
MOCJIEIOBATENIbHOCTH, 3alMUCH B Oa3e NaHHBIX M APYrue UCTOYHUKH, YIIOMSHYTbIE B JaHHOM
JIOKYMEHTE, BKIIFOYEHbI TOCPEICTBOM CCBUIKH B NMOJHOM oObeme. B ciydae koH(INKTA, TaHHOE
OTNMCaHNe, BKJIIOYAs ONpeaeNeHns, OyaeT IMETh IPEUMYIIECTBO.

[0013] Hdpyrue mpusHAKH M NMPEUMYIIECTBA JAHHOTO M300peTeHus: OYAYT OYEBHIHBI W3
CJIEAYIOIIEro NoAPOOHOTO OMMCaHus U GUTyp, a TakxKe U3 GopMyJIIbl H300PETEHHS.

KPATKOE OIIMCAHUE I'PAOHUYECKHNX MATEPHUAJIOB

[0014] @ur. 1. AxtuBnocte RDH B 1ukie mnpeBpaiieHuii poAONCHHA U
¢oTopeuenTopHbIX KieTkax. (A) B mukie npesparueHuii pogoncuHa BUTaMUH A npeoOpasyercs
B 11-yuc-pernHanb, XpoMo(pOp 3pUTEIbHBIX TUIMEHTOB, U YTHJIN3UPYETCS MTOJHOCTBIO-MPAHC-
pervHanib, BbICBOOOKmaromuiicss mocie  obecueunmBanus. (B) s maper  I19C-
(oTopenenTOpHBIX KJIETOK MNPOAEMOHCTPUPOBH peTuHOoMAHbIA myTh. RDH8 B HapyxHOM
CEerMEeHTE MOXKET YMEHbIIATh KOJu4ecTBO TpaHc-peTuHanss. RDHI12 Bo BHyTpeHHEM cermeHre
MOKET YMEHBUIaThb KOJUYECTBO MOJHOCTbIO-mpanc-peTuHans, 1l-yuc-petuHans u Apyrux
TOKCHUYHBIX KOPOTKO-LlenoueuHblx anpaeruaos. Coxpamenus: 110PAJL, 11-yuc-perunans,
11uPOJL, 11-yuc-perunon; IITPAJI, monHOCTRIO-Mpanc-perunans; [ITPOJI, monHocTerO-mpanc-
perunos; RCHO, xopotko-nienoueunsiii ansaerua, RCHOH, kopoTtko-nenoueunsnii cnivpt; Pr,
pononcul; Mpa, MeTapOAONICHH.

[0015] dur. 2. Dxcmpeccuss u Jokajgm3amus pekomOmHantHoro RDHI12 B wblmax,
uabepoBaHHbIX AAV2/5-hGRK Ip.hRDH12. (A) Cxema AAV2/5-hGRKIp.hRDHI2 reHHO-
TepaneBTUYeCKON KOHCTpykumu, B kotopoi kJIHK RDHI2 uenoBeka KJIOHHPYIOT HUKE
NPOMOTOpPa POJONCHHKHHA3bl Y€JOBEKa, MEXAy IOCIeA0BAaTEIbHOCTAMU WHBEPTHPOBAHHBIX
KOHLIEBBIX IIOBTOPOB, mony4deHHbIX U3 reHoma AAV2. (B, C) Dxcnpeccus 6enka RDHI12
YeJOBEeKa B CeTYaTKaxX MBIIMHU CIyCTs 6 Hexenb mocie CyOpeTuHanbHON uHbekumu AAV2/5-

hGRKIp.hRDH12 (13x10° Br) umu ®CB, oLeHEHHas C HCHONb30OBAHUEM AHTHTEN,



cneunduunbix K Rdh12 meimmm nnmn RDH12 yenoseka. (B) BecrepH-aHanu3 IH3aTOB CETYATKH
u3 wmpimeit CS7BL/6J, wmbimeit Rdhi2”, wabvenuposannbix @®CB, u wmbmmeit Rdhi2™,
uHbeLpoBaHHbIX  AAV2/5-hGRKIp.hRDH12. (C) VMMyHOTHMCTOXHMHYECKHH  aHAJIM3
neMoHcTpupyeT sokanuzauuio HatuBHOro Rdh12 memmm (temno-cepeiit) 8 BC, HAC u HCC
cerdatku y mbimeii C57BL/6J, Ho He y Mbimeit Rdhl27", Torma kak pexomOunanTHbii RDH12
yeJoBeka (CBeTJIO-cephlil) B pesynbrare uHbekuuu AAV2/5-hGRK Ip.hRDHI2 nemoHcTpupyer
OIMHAKOBYIO JIOKAJU3alMI0 Kak s Meimeir CS7BL/6J, tak u mna Rdhi2”". ®a3oso-
KOHTpacTHbIe n3o0paskenus (cnera). Cokparuenusi: MKII, nHBepTUPOBaHHBIN KOHIIEBOH MOBTOP;
hGRK1, mnpomorop pomomncun-kuHasbl 4enoseka, CJI/CA, cmnaiic-noHOpHBIN/ CruTaiic-
aKLEeNTOPHbINA caiiT Bupyca obes3bsiH 40 (Simian virus 40); hRDH12, k/IHK RDH12 yenoBeka;
NOJHA, CHTHaJ TOJHaneHWIupoBaHus Bupyca o0e3bsiH 40; I13C, murMeHTHbIN SHUTENnit
ceruatky; HC, HapyxHble cermentsl; BC, BHyTpenHue cermentsl; HAC, HapyxHBI saepHBbIi
cinoit, HCC, HapyxHbIil ceTyatsiii cnoit, BAC, BHyTpennuii saepHubiii cioii; BCC, BHyTpeHHUI
ceryatbiii cioit, CI'K, ciioii raHrIMO3HBIX KIIETOK.

[0016] @ur. 3. AAV2/5-hGRKIp.hRDHI2 reHHO-3aMeCTHTENIbHAS  Teparusi

BoccTanaBnuBaer (QyHkumro RDHI12 y wmbmmeit ¢ pedpexrom Rdhi2. (A) BIXX anamms
a

2

MHbeIpoBaHHbIX AAV2/5-hGRK Ip.hRDH 12 (1,3%10° Br) unu ®CB, unu He UHbELMPOBAHHBIX.

penyKTa3HON AaKTUBHOCTH CeTdyaTku B cerdarkax wu3 wmbimed CS7BL/6) wu Rdhi2

Cnycts 6 Henmenb 1ToCiHe HHBEKIUH  (OPMHPOBAHHE  IMOJHOCTBIO-MPAHC-PETUHONA
KOJIMYECTBEHHO OIpeNeNsyIi B aHalM3ax C TOJHOCTBIO-MPAHC-PETUHAIEM B KadyecTBe
cyoctpara. Kaknas Touka Ha rpaduke mpencrasisier coOON cpenHee + CpeIHEeKBaApaTHIECKast
omrOKa s MUHUMYM 5 HE3aBHCHUMBIX JKCIIEPUMEHTOB, TJI€ CETYaTKH W3 OT 3 O S5 MbIIIei
OOLEeNUHSIN W aHAJU3UPOBAIM B Tpex mopTopHocTsx. CS7BL/6J; Rdhi127-; Rdhi2™,
unbemposannble DCB; % Rdh12”", wawvemupoBanbie AAV. (B) HMMyHOrHCTOXHMHUS
pexoMOuHaHTHOIT 3kcripeccun RDH12 B noiHOM cpese ceruatku Muium Rdh127, onenennas 16
Henenb mnocine uHbekuuu AAV2/5-hGRKIp.hRDHI2. RDHI12 4enoBeka (cBeTJIO-CepbIii)
nokammsyercs B BC, HAC u HCC wunbeuupoBanHO#H oOnactu cetyaTku (TpaBasi CTOpPOHA
U300paKeHHs ).

[0017] @ur. 4. AAV2/5-hGRK I[p.hRDH12 renHo-3amMecTUTENIbHAS TEPAMHs YMEHbIIAET
CBETOBOE MOBPEXKICHUE Y MbIIeH-anb0MHOCOB ¢ aedexkrom Rdhl2. Anann3 OPI” nmposonnmm 3a
OZIHY HEJENI0 0 U OAHY Henento nociie Bo3aencTsusa S000 roKC B TeueHUe 2 4acoB, HA MbILIAX,
KOTOPBIM UHBeLMPOBaH B ofuH rna3 AAV2/5-hGRK [p.hRDH 2 v KOTOpPBbIX HE HHBELUPOBAJIH B
KOHTpaJlaTepaJIbHBIN rJ1a3. Peakium B cympake (TOJbKO ISl MaOueK U KOMOMHHPOBAHHBIE IS
Nao4YeK-Koa0oueK) ObUIM KOJIMYECTBEHHO ompenesieHbl 1t rpynn u3 10-13 mbnmeit, u Obin
paccuuTaH IMpPOLEHT MepBOHaudaibHON peakuuu no OPI, ocrasuielics mociie CBETOBOTO
noBpexxaeHus. llpeacraBieHbl  yCPEAHEHHBIE PE3YJbTaTbl C  CPEIHEKBAIPATUUECKUMHU

OLHI/I6KaMI/I, d TaKXXE€ 3HAYNUMOCTD pa:sm/mm‘/'l MCXKAY UHBCHUPOBAHHBIMU U HCUHBCIUPOBAHHBIMU

rmasaMy, pacCHiuTaHHAss C HCIIOJb30BAHHUEM aHaAJIM3a ABYCTOPOHHEIO IMAPHOr0 KPUTCPUs



CrrroneHra.
[0018] @ur. 5. AAV2/5-hGRKIp.hRDH12 He OKa3bIBaeT CYINECTBEHHOIO BJIMSHUS Ha

yCTaHOBUBLIWECS ypoBHH |l-yuc-permHans B ceryarke. Mpimu mnonydamu AAV2/5-
hGRKIp.hRDH12 (1,3 x 10° Br) unu ®CB nyTeM cyOpeTUHAbHON WHBEKIMM, WM OHU HE
Obutn  uHBenMpOBaHbL. llocne TEMHOBOH ajanTaluMd B TEUEHHWE HOYM  PETUHOMIIBI
SKCTPArupoBaji B TYCKJIOM KPAaCHOM CBET€ M KOJMYECTBEHHO ompeaessuin aHanuzoM BOXKX.
(A) TunuuHbIe XpOMATOrPaAMMBI TSI KQXKIOTO pekuMa 00pabOTKH; yKa3aHbl MUKU s CUH-11-
yuc-peTHHANb OKCHMA, aHTU-ll-yuc-peTHaab OKCUMAa U CHH-TIOJHOCTBIO-MPAHC-PETUHAND
okcuma. Obume ypoBuu B cerdatke (B) 11-yuc-perunans u (C) mONMHOCTBIO-MPAHC-PETHHAIS
ISl KaKIoro peskuma obpabortku + cpennexsanparuueckas omudka ( M meunbemmposannbie
C57BL/6]; HeMHbeLMpoBaHHble Rdh12”"; % wunvenuposanuele AAV  Rdh12":
unbermpoBanubie ®Ch Rdhl 27 .

[0019] ®ur. 6. AAV2/5-hGRKIp.hRDHI2 He BnuseT OTPUIATENHLHO Ha (PYHKIIHIO
ceTyaTku. JyekTpopeTuHOorpammubie (OPI) peakmuu B cympake (TONBKO IJIsl TAJIOYEK H
KOMOWHUPOBAHHBIE JJII TAJOYEK-KOJOOYEK) W TIPU JHEBHOM CBeTe (OMOCpEIOBaHHBIC
KOJIOOYKAMH) 3amuChIBAIM CHyCTs 6 Hexenb mocie obOpaborkm nmst mbimedn CS5S7BL/6J,
HEUHDBELMPOBAHHEIX, Rdhl2™”", nennbemupoBaHHbIX,; U Rdhl2”, wabemmposaHHbIX AAV2/5-
hGRK Ip.hRDH 12 (8rinots 1o 2x10° r). ITokasansl DPIT 17151 penpe3eHTaTHBHOTO KMBOTHOTO B
KaXJI0# rpyrmie oOpaboTKH, U3MEPEHHBIE CIyCTsI 6 HEeNb MOCIe HHBEKLIUH.

[0020] Dur. 7. Jlokamu3anysi 3pUTENbHBIX IIMIMEHTOB He Hapymaercs AAV2/5-
hGRKIp.hRDH12. Cniycts 16 Henenb nocie o0paboTKu OLIEHUBAIU UMMYHOTHCTOXHUMUYECKYIO
JIOKQJIM3ALMI0 POJONCHHA U OINCHHA KOJIOOYEK Yy HEHMHBEIMPOBAHHBIX U HMHBELUPOBAHHBIX
(1,3x10° Br) memmeit Rdhl12”". Dxcnpeccust 6enka RDHI12 uenoseka 8 BC u HAC (cBerio-
cepbiil). POIONCHH M KpacHBIN/3eNIeHbIH ONCUH (TEMHO-CEpbIi) B I1a3ax, HHBELHPOBAHHBIX
AAV2/5-hGRK 1p.hRDH12. CokpalueHus Takue e, Kak 1 dur. 2.

[0021] ®ur. 8. CTpykTypa ceT4aTKH HE IMOBPEKAAETCS NPU JUIMTEIbHONW SKCIPECCHH
AAV2/5-hGRK Ip.hRDH12. AHanu3 ¢ mOMOLIBIO onTu4Yeckoi korepentHon Tomorpaduu (OKT)
rna3 meimeit CS7BL/6J u Rdhi2™,
hGRK Ip.hRDH 12 (snnots 0 2x10° Br).

[0022] @ur. 9. UudunbTpanus makpodparos CD68+ u sxcnpeccust RDH12 B ceTuaTkax,
MHbeMPOBAHHBIX AAV2/8-hGRKIp.hRDHI12. Mpmme#i Rdh12- u C57BL/6] ouenmsamu c
MOMOIIBI0 MMMYHOTHCTOXMMHYECKOTO aHajH3a CIyCcTs 8 Heenp mocie CyOpeTHHaJIbHOM
unbexiun AAV2/8-hGRK Ip.hRDH12 (2x10° Br). Dxcnpeccus RDH12 yenoseka 8 BC, HAC u
HCC (cBerno-ceprrii) u CD68-meuenue makpodaros (0enpiii). CokpalneHns: Takue ke, Kak it
Qur. 2.

ITOAPOBHOE OITMCAHME CYIITHOCTU M30BPETEHN A

[0023] HacnencTBeHHasi NereHepalusi CETUATKHU SIBJSIETCS PENKOM MPUYMHOM TMOJHOU

MpOBEJIEHHBIN cnycTs 54 Hexenu nocnie BBeneHust AAV2/5-

NOTEPU 3PEHUs], KOTOpask HAaXOAMUTCS B LIEHTPE COBPEMEHHBIX YCWIMH MO pa3paboTKe LieneBOil



reHHoil Tepanuu. OnocpenoBaHHass BUPYCHBIM BEKTOPOM COMaTH4eckash TeHHas Tepamus
NPOJEMOHCTPUpPOBAIAa OONBLINE MEPCHEKTHBBI B JIEYUEHHUH OJKUBOTHBIX MOIENEH Ui
YeJIOBEUECKHX JIereHePaTUBHBIX 3a0oneBaHuil ceryatku. Ha ceromHsimHuii neHb ObLT MPOBeneH
pPsiA YCHEIIHbIX MCCIENOBAHUIN C HCIOJB30BAHHUEM AOCTaBKM IE€HOB, ONOCPENOBAHHON aAeHO-
accoLMMpPOBaHHBIM BUpyCcOM (AAV), mna u3baBineHus OT AereHepanuu (pOTOpeLenTopoB B
mozersix ¢ HeOompmumu kuBOTHBIMU (Ali et al. 2000; Pang et al. 2012; Pawlyk et al. 2010;
Pawlyk et al. 2005; Tan et al. 2009) u B Mozensix ¢ Gonbiumu skuBoTHbIME (Acland et al. 2001,
Alexander et al. 2007, Beltran et al. 2012; Komaromy et al. 2010; Lheriteau et al. 2009). B stux
ciy4asix, murMeHTHbIH snutenuii ceryarku (I19C) mmm dortopeuenTopsl ObUTM OCHOBHBIMH
HeJSIMU Il OKCTIIPECCHM TpaHCreHa. Kpome TOro, KIMHUYECKHE HCIbITaHus ¢asel I
BKJIFOYAKOIIHE B ceOsi TeHHYIO TEparuio Uil MALMEHTOB C BPOXACGHHBIM aMaBpo3oM JleGepa
(BAJI), nauenennyro Ha I[I9C (Bainbridge et al. 2008; Cideciyan et al. 2008; Maguire et al.
2008), u coBcem HemaBHO Xopuonnepemuro (Maclaren et al. 2014), y»e TOCTUTIIM HEKOTOPBIX
ycnexoB. B JaHHBII MOMEHT HET KJIMHHUYECKHUX WCIBITAHUH C HUCMONb3oBaHHeM AAV-
OTIOCPEIOBAaHHON MeHHON 3aMEeCTUTEIbHON Tepanuy AJis JIeUeHUs MallUeHTOB C HACJIeICTBEHHOM
JereHepannei ceT4aTky, BbI3BaHHON MyTauussmu B RDH12.

[0024] 3auHTepecoBaBmUCh pa3paboTkoii AAV-0mocpenoBaHHOW T'€HHOUW Teparuu s
JieueHusl UHAUBUIOB ¢ MyTauussMu B RDH /2, Mbl co3fany afieHo-aCCOLMNPOBAaHHbIE BUPYCHBIE
BekTOpbl, Hecymue k/IHK RDH 2 yenoseka, 3kcnpeccuss KOTOPbIX HAXOAUTCS MOJ KOHTPOJIEM
NPOMOTOpPA POAOIICUH-KHUHA3bl. B JaHHOM pacKpbITOM MCCIEAOBAHUU BEKTOPOB C KalCHAaMmuy,
nojgyyeHHeIMU U3 ceportuna AAV 5 umu ceporuna AAV 8, Mbl NPOAEMOHCTPUPOBAIH, UTO
cybperunanbHas noctaska AAV2/5-hGRKIp.RDHI2 y meimeii ¢ nedextasiv Rdh12 (Rdhi127)
NPUBOAMT K 3Kcrpeccuu pekomOuHaHTHOro RDH12 yenoBeka, KOTOphIi cTaOuieH, MpaBUIIbHO
JIOKAJIN30BaH, BOCCTAHABIMBACT  PEAYKTa3HYHO  AaKTUBHOCTb  CETYAaTKHU,  CHUXKAET
BOCIIPUUMYHMBOCTb K CBETOBBIM TIOBPEXKICHUSM U HE BbI3bIBAET TOKCHUYHOCTHU CETYATKH,
HaOmonaemorn nipu AAV2/8-hGRKIp.hRDH12. Jrta xouctpykims AAV2/5-hGRKIp.RDHI2
obecreynBaeT MPOAYKT I 3aMECTUTENbHOM reHHoi Tepanu RDH12.

RDH12

[0025] Myranuu B TreHe, KOOUpYIOIIEeM peTuHod-aeruaporenasy 12 (RDHI12),
BBI3BIBAIOT TSDKENYIO JEereHepalyio CeT4aTKH C HadaJoM B PaHHEM BO3pacTe, dYallle BCEro
IMAarHOCTHPYEMYIO KakK BpOKIAeHHbI amaBpo3 JleOepa (BAJI) wimm Tspkenas auctpodust
cetuatku ¢ HavyasoM B panHem Bospacte (TJICPH). Unen cemelicTBa KOPOTKOLIETIOYEYHBIX
nerunporenas/penykras, RDHI12 HeoOxomum ansi yMEHbLIEHHUS YPOBHEH PETHHAJbIETHAOB,
KOTOpbl€ MOPOXKIAIOTCA aKTUBHOCTBIO LMKJIA IMpeBpalleHUil BUTaMUHA A, KOTOpBIN SBISETCS
HEOTHEMJIEMOI YacCThIO CBETOBOTO OTBeTa (HOTOPELEenTOpHbIX KieTok. Korma 3purenbHble
MUTMEHTHI, conepskamue xpomodop 11-yuc-perunans, nornomarT ¢GoToH cBera, 11-yuc-
peTHHAJb U30MEPH3UPYETCS B IIOJTHOCTBIO-MPAHC-PETUHAID, HHULIUUPYS TAKUM 00pa3oM Kackas
TPAaHCAYKLMU CHUTHAJa, KOTOPbI peryaupyer CHHANTUYECKYl0 IepeAady CHUTHaJOoB.
WHakTuBanys 3pUTENIbHBIX MUTMEHTOB BKJIOYAET B C€0sl BHICBOOOXKAECHUE IMOIHOCTBIO-MPAHC-

pe€TuHajisi, €ro BOCCTAHOBJICHUC OO0 IOJTHOCTBIO-MPAHC-PETUHOJIA U BO3BpPAT B MU MEHTHBIN



snutemi cerdatku (I12C) nnst BozodHoBeHUs Xpomodopa 11-yuc-perunans (Pur. 1A). Korna
3TH peakuun mnepepaboTku He3(PEeKTHBHbI WM HApPYIIAIOTCS, HANpUMeEp, B pe3yJibTare
CTapeHHs] WJIM HACJE[CTBEHHOrO 3a00/eBaHus, PEeTHHANbIEIUAbl U KOHIEHCUPOBAHHbBIE
NPOAYKTBl PETUHANBIAETHAOB HAKAIUIMBAIOTCA B (POTOpELenTopax M MUTMEHTHOM SIUTENUH
CeTYaTKH, YTO MPUBOIUT K CEPbE3HOMY IOBpEXIeHHIO BHelIHel cerdyaTku (Ben-Shabat et al.
2001; Thompson et al. 2003; Sparrow, 2010; Chen et al. 2012).

[0026] [lms 3ammThl OT TOKCHYHOCTH B CETYATKE HKCIPECCUPYETCs psif OeIKoB U
bepMeHTOB,  CBs3bIBArOIIMX  permHOouabl. RDHI2  sBisiercss  4ieHOM — ceMelcTBa
KOPOTKOLIETIOYEYHBIX ~ JeTUApPOreHa3/peaykra3, Kortopele ucnojsdytor HAJAPH  mns
BOCCTAHOBJICHUS] LIMPOKOTrO CIEKTpa CyOCTPaTOB, BKJIKOYAS yUC- W MPAHC-PETUHAIbICTUBI
(Haeseleer et al. 2002), ampmermnbl C9, oOpa3oBaHHbIE B pe3yJbTaTe JUMHIHOTO (OTO-
okucnenne (Belyaeva et al. 2005; Lee et al. 2008, Marchette et al. 2010), u cTepounHbie
cyocrparsl (Keller et al. 2007). UnauBuael ¢ MytanusiMu ¢ norepei GpyHkuuu B rene RDH12
IEMOHCTPHUPYIOT (EHOTUIT TSDKEJOH AereHepaluyd CeTYaTKH, YacTO JAMArHOCTHPYEMOW Kak
BpoxkaeHHbIN amaBpo3 Jlebepa (BAJI) (Janecke et al. 2004; Thompson et al. 2005; Perrault et al.
2004; den Hollander et al. 2008; Mackay et al. 2011), nns KOTOpOW B NaHHBIH MOMEHT HET
neuenust win siekapcts. RDHI12 nmokanmu3yercss B BHYTPEHHHX CerMEHTax (hOTOPELeNnTOPHBIX
KJIETOK - majiouek u kojdouek (Haeseleer et al. 2002; Maeda et al. 2006), rne oH 3amuIIaeT OT
CBETOBOI'O MOBPEXIEHMS, BBI3BAHHOTO, M0 MEHBINEH Mepe YaCTUYHO, PEAKIMOHHOCTIOCOOHBIMH
perunanbaerunamu (Maeda et al. 2006). Bbuto MpOAEMOHCTPUPOBAHO, YTO MOJTHOCTBIO-MPAHC-
peruHanb, (GOPMHUPYIOIIUNCS TOCHEe BO3MEHCTBHS CBETA, IPOCAYMBAETCS M3 HAPYIKHBIX
CerMeHTOB (POTOpELENTOPa BO BHYTPEHHUE CETMEHTHI, U I ero 3()(EeKTUBHOTO yAaNeHUs U3
¢oTopeuenTopHbIX KiIeTOK TpeOyercs akTHBHOCTh Kak RDHS8, mpucyTcTByIOIIero B Hapy »KHbIX
cermenrax, Tak 1 RDH12, npucyrctByromero Bo BHyTpeHHuXx cermentax (Chen et al. u np.
2012) (®ur. 1B). Takum obpazom, RDH12 Taxke MOXeT UrpaTh BaXKHYIO POJIb B YMEHBIICHUH
npucytcTBust 11-yuc-peTuHans B u30BITKE MO CPAaBHEHHIO C OMOCHHTE30M OICHHA, KOTOPBIH
MOKET MPOHUKATh BO BHYTPEHHUI CerMeHT u3 cyOperuHanpHOro npoctpanctsa (Chen et al.
2012).

[0027] UrtoObl wccrenoBaTh TMMOTEHIMAT TEHHOH 3aMECTHTENIbHOW Tepamnuu st
BAJI/TACPH BcnenctBue mytaumii RDH /2, Mbl co3ganu aneHO-aCCOLMUPOBAHHBIE BHPYCHBIE
BekTopbl, Hecyiue kIHK RDH 2 uenoBeka, B KOTOPBIX SKCIPECCHS] HAXOAUTCS MO/ KOHTPOJIEM
POMOTOpPA PONONCHH-KWHA3bI, KOTOPBIA yrHpaBisier creunupuyeckol Uit (pOTOpeLenTOPHBIX
kierok skcnpeccueii (Khani et al. 2007; Sun et al. 2010; Young et al. 2003). JITHK-koHCTpYKIHIO
VIAKOBBIBAJIM B KalCui, TMOJdy4deHHbIn u3 AAV ceporuna 8, KOTOpBIM OMOCpPEAyeT
3¢ (hEeKTUBHYIO U HAIEKHYIO TPaHCOYKIHUIO (oropeuentopHbix kiaeTok (Allocca et al. 2007,
Natkunarajah et al. 2008; Vandenberghe et al. 2011; Vandenberghe et al. 2013), unu B kancun
AAV ceporuma 5, KOTOpBIA OMOCPeNyeT TPaHCAYKIHIO (oTopenenTopoB, HO ¢ Oonee
MENJIEHHOW KMHETHKOM M MEeHee BBIPaXKEHHOW 3KCIpeccHeil Mo CpaBHEHUIO ¢ KancuaoM AAV
ceporumna 8 (Yang et al. 2002; Lotery et al. 2003; Allocca et al. 2007; Lebherz et al. 2008).

[0028] B cpaBHUTENBHBIX HCCJIECIOBAHUSX, BBIMIOJHEHHBIX HAa MBIIIMHON MOAENU C



nedextabim Rdh12 (Rdhi27) (Kurth et al. 2007), Hama paGoTa HpOAEMOHCTPUPOBAJIA, UTO ABA
BEKTOpa HMEIOT CYILIECTBEHHO pasHble mnpopunu Oe3omacHocTH, mnpu 3>ToM  AAV2/5-
hGRKIp.hRDH12 neMOHCTPUpPYET HEOKWAAaHHbIE M YAUBHUTEIbHblE 3((eKTHBHbIE YPOBHHU
SKCIPECCUH M NMPOPUIM TOKCHYHOCTH, COBMECTHUMBIE C TEPAIEBTUYECKUM IMPHUMEHEHHEM IS
JIeUeHUs AMCTPOPUHN CETUATKH.

ITocnenosarenbHocTs RDH12 uenosexa

[0029] ITocnenoBatenbHocTh mnmocTpaTuBHO k/JIHK RDH12 uenoseka, cocrosias u3
HYKJIEOTUIO0B OT -10 10 +980 OTHOCUTENBHO CcaliTa MHUIMALUKU TPAHCISILUN, KOJUPYIOIIasi BCe
ceMb TpaHciaupyeMbix 5k30HOB RDHI12 (GenBank Ne NM 152443), npencrasinena B SEQ ID
NO: 1.

[0030] IMonHOpa3mepHas nocienoBaTebHOCTh Oeika RDH12 yenoseka npencrasieHa B
SEQ ID NO: 2.

ITpomotop pononcun-kuHas3sel (WGRK1p)

[0031] B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHS CIOCOOOB, ONMHCAHHBIX B IAHHOM
JOKYMEHTE, HCHOJB3YIOT 3aMElIalollyl0 TFeHHYH KOHCTpykuuiwo, B kotopoil k/[HK RDHI2
4eJIOBEeKa, KaK OMHUCAHO B JAHHOM JOKYMEHTE, [IOMELIAI0T 0]l KOHTPOJIb POMOTOpPa POAOIICHUH-
kuHa3pl uvenoBeka (hGRK1). B Hekoropeix BapuaHTax ocymectsienusi, npomorop hGRKI1
uMeer anuHY npumepHo 200 map ocHoBaHMH (1. 0.), U COAEPXKHUT KOPOTKHI MPOMOTOP,
nojgyueHHbri w3 reHa hGRK1  pomoncuu-kmnaser  (PK), koTopeiii, kak ObuUIO
NPOJIEMOHCTPUPOBAHO, YIIPABISET CIELU(PUUECKON I KJIETOK SKCIPEecCHel B Majodkax M
xonboukax (Khani et al. 2007, Sun et al. 2010; Young et al. 2003). MmmoctpaTtuBHas
nocnenosatesnpbHoCcTh TpomMoropa hGRK1 coxepxur Hykneoruas! ot -112 no +87 SEQ ID NO: 3
(Khani et al. 2007).

BupycHblii BEKTOp AOCTaBKU

[0032] Vkopouennyro k/JIHK RDHI2 udenoBeka, Kak ONHUCAHO BBIIIE, YIIAKOBBIBAIU B
BEKTOpP IOCTaBKHU, Hanpumep BekTop AAVS wnmu AAV2/S.

[0033] 3amemaromue rensl (k/IHK) moryt ObiTh BBemenbl B Jr000M 3(ddekTuBHOM
HOCUTEJIe, HampuMmep B JIIOOOM TMpemaparte WIM KOMIIO3UIUH, CIOCOOHBIX 3(PEKTUBHO
IOCTaBJISITh KOMIIOHEHT-TeH B KJeTKu i1 vivo. Ilomxonpl BKIOYAOT B ceOsl BCTABKY I'eHa B
HEMATOTeHHbIE HEPEIUTMLUPYIOIINECS BHPYCHbIE BEKTOPbI, BKJIOYass PEKOMOMHAHTHBIE
PETPOBUPYCHI, aACHOBUPYC, aJ€HO-aCCOLMHPOBAHHBIN BUPYC, JEHTUBHPYC U BUPYC IPOCTOrO
reprieca-1, wim pekoMOWHAHTHBIE OaKTepUaIbHbIC WM SYKapUOTHYECKHE TUTa3MHIbL. BupycHble
BEKTOPBI TPAHCHUIUPYIOT KIETKH HAnpsaMyro; tasmMuaHas JJHK MokeT 1oCTaBisAThCS KO0
WU C TTIOMOIIBIO, HATIPUMEP, KATHOHHBIX JINTIOCOM (JINMTO(EKTaMIHA) WIH AEPUBATU3HPOBAHHBIX
(HampuMep, KOHBIOTUPOBAHHBIX C AHTUTENIAMH) KOHBIOTaTOB TNOJHM3MHA, TpaMalUAnHA S,
HCKYCCTBEHHBIX BUPYCHBIX 000JIOUEK WJIM APYTHX TAKUX BHYTPHUKJIETOYHBIX HOCUTEJIEH, a TAKXKe
in Vivo BBITIOJNHAOT NPSMYIO0 HHBEKIHMIO FeHHON KOHCTpYKumU min nperumuTaimo Caz(POs):.

[0034] IIpennoyTUTENbHBIM MOAXOAOM ISl BBEACHUS /77 ViVO HYKJIEMHOBOW KHUCJIOTHI B
KJIETKY SIBJISIETCS WCIOJIb30BAHME BHUPYCHOIO BEKTOpA, COAEPIKALIEro HYKJIEHMHOBYHO KHCIOTY,

HaIlpuMep K . Un HIIUPOBAHUEC KJICTOK BUPYCHBIM BCKTOPOM HMECT TO MIPECHUMYILICCTBO, YTO
y >
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Oomblrasi 4acTh KIETOK-IENIell MOXKeT TOJIyYHTh HYKJIEHMHOBYIO kucioty. Kpome Toro,
MOJIEKYJIbI, KOIUPYEMBIE B IIpelesiax BUPYCHOro BekTopa, Hanpumep, kIHK, conep:xawelics B
BUPYCHOM BEKTOpe, 3(PQPEKTUBHO OKCIPECCHUPYIOTCA B KJIETKaX, KOTOPbIE MOIJIOMAKOT
HYKJIEMHOBYIO KHUCJIOTY BUPYCHOTO BEKTOpA. PeTpoBUpyCHBIE BEKTOPBI U BEKTOPBI, ITOJTyUYE€HHBIE
U3 aJ€HOBUPYCOB, MOJKHO HCIIOJIb30BATh B Ka4€CTBE CHUCTEMbl JOCTABKH PEKOMOWHAHTHBIX
T€HOB JUJIs1 IEPEHOCa HK30TE€HHBIX I'€HOB i/l ViVo, B YaCTHOCTU B JIFOACH, B PsiA TUIIOB KIJIETOK.
OnHako OHM HE TPAHCAYLHPYIOT (HOTOPELENTOPHBIE KIETKH C AOCTATOYHOH 3P PeKTUBHOCTHIO,
94TOOBI CAENAaTh UX MOJIE3HBIMHU JIJIsl STOTO MPUMEHEHHS.

[0035] Eme onHOW BHPYCHOM BEKTOPHOM CHCTEMOM, TOJIE3HON IJisi JOCTaBKU
HYKJIEMHOBBIX ~ KHUCJIOT, SIBJISIETCS — afeHo-accouuupoBaHHbili  BUpyc (AAV).  AneHo-
ACCOLIMMPOBAHHBIA BUPYC MPEACTABISIET COOOH BCTPEUArOIIMIACS B MpHpoe NeeKTHBIH BHPYC,
KOTOpoMy Tpelyercsi APyrod BHPYC, TAKOW KakK aJeHOBHPYC WM BUPYC Teprieca, B KauecTBe
BCIIOMOTaTeIbHOrO BHpyca Uid 3(PQPEeKTHBHON periMKauuu M MPOAYKTHBHOTO SKU3HEHHOTO
mikna (Muzyczka et al. 1992). Dto Takke OAWMH M3 HEMHOTHMX BHPYCOB, KOTOpPbIE MOTYT
uaTerpupoBath cBor JIHK B Henensmmecs KIeTKU U MPOSBIISIOT BBICOKYIO YaCTOTY CTaOMIIBHOM
uHTerpanuu (cmortpure, Hapumep, Flotte et al. 1992; Samulski et al. 1989; u McLaughlin et al.
1988). Bekropsl, comepkamue Bcero 300 map ocHoBaHuii AAV, Moryt ObITH YIakOBaHbI U
MoryT uHTerpuposartbcs. IIpoctpanctBo nist sk3orenHoit JIHK orpammueno komo 4,5 kO.
Bextop AAV, Ttakoii kak onucanHbii B Tratschin et al, 1985, MoxxHO HCTONIB30BaTH AJIS
BeeneHus JIHK B knerku. C ucrnonp3oBaHneM BEeKTOPOB AAV B pa3iMyHble TUIMBI KJIETOK ObUTH
BBE/ICHBI PA3JIMYHblE HYKJIEHHOBBIE KUCJIOTHI (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 mpennoyTUTENbHbIX BAPUAHTaX OCYLIECTBJIEHMs], BUPYCHBIN BEKTOpP JOCTaBKU
npencTasisieT co0oi pekoMOuHaHTHBIN BUpyC AAV2/S5. Tlepen BBeneHHEeM KOHEUYHBII MPOIYKT
MOXKET TIPOWTH CEepUI0 3TaloOB YJIbTPAOYHCTKH, YTOOBI COOTBETCTBOBATH KPUTEPHUSIM
KJIMHUYECKON CTeTIeHU YHCTOTHL.

Bri6op cyObekTa

[0037] CyObeKkTbl, KOTOpbIE SIBJISIFOTCS KaHAUAATAMU Ui JAHHBIX CIOCOOOB JIEUEHUS,
BKJIFOHAIOT B ce0sl TeX, KOTOpble HUMET auarHo3 BAJI, BbI3BaHHbBI MyTalUsIMH B TE€HE,
konupyromem RDH12. CyObekTsl, cTpafaroimue oT Apyrux o(QraabMOJIOTHYeCKUX KITHHUYECKH
ONpeAeeHHbIX NMAaTOJOIMM, BBI3BAHHBIX MyTalMsiMU B reHe, koaupyromem RDHI12, nanpumep,
NUTMEHTHAs! AUCTPOUS CETYATKH C HAYaJOM B PAHHEM BO3PACTE, TAKXKE MOTYT JIEYUTHCS C
UCTIOJIB30BAaHUEM CIOCOOOB, OMHUCAaHHBIX B AaHHOM AokyMeHte. [lmarHo3 BAJI wmm nmpyroii
0(hTabMOJIOTHYECKON TATOJIOTHH, BBI3BAHHOW MyTalUsIMH B TeHe, komupyroomem RDHI2,
MOXET OBITh MIOCTABJIEH C HCIIOJIb30BAHHEM CIIOCOOOB, U3BECTHBIX B JAHHOW OOJIACTH TEXHUKH.

[0038] CmocoObl, omucaHHBIE B JTaHHOM JOKYMEHTE, MOTYT BKJKOYaTh B CeOs
uneHTHuKanmo cyObekTa, HanmpuMep pedeHKa, MOAPOCTKA WIIM MOJIOZIOTO B3POCIIOro CyObeKTa,
y xotoporo umeercst BAJI unu npyras odraabMoiorudeckast maToJorHs, BbI3BaHHAST OJHON WIIN
OONBLINM KOJMMYECTBOM MyTalui B reHe, konupyromeMm RDHI12, unu y koToporo nono3peBaroT

Hannaue BAJI win apyroit oranbMoiorndeckoil maTojJoruy, BbI3SBAHHOW OJHOW HITH OOJIBIITNM
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KOJIMYECTBOM MyTalii B reHe, koaupyromem RDHI2 (mampumep, ucxomst W3 HaJIHM4us
CHUMIITOMOB TNAaTOJOTMH U OTCYTCTBUSI APYIOH OUEBUIHON NPUYMHBI), U TOJIy4eHHEe o0pasua,
conepxkamiero renomuyro JIHK u3 cyOwpekra, obnapyxenume Hammuus mytauuii 8 RDHI12 ¢
UCTIOJIb30BAHHEM M3BECTHBIX MOJIEKYJIAPHO-OMONIOTHYECKUX CIOCOOOB, M BBIOOP MALMEHTa,
KOTOpBIH MMeeT MyTaimioo B oboux amiensix RDH12, koropeie Bbi3piBatoT BAJI mmu apyryro
natojoruro. CHUMOTOMBI MATOJOTUU BKIFOUAIOT B CeOsl aTpO(UIO XKENTOro IsTHA, NCTOHUEHHE
(oBeasbHON 30HBI M HapyLIEHNUE JJAMHHAPHOW apXUTEKTYpPbI, YTO MPHUBOIUT K PaHHEH morepe
MAaKyJSIPHOTO 3peHusi u nporpeccupoBanuio 10 3penust 11C (mpaktudeckoit cnenotsr). Tlos
3peHHusl CYXKaloTCs B CAMOM PaHHEM BoO3pacTe u3MepeHus, U peakuuu no DPI' craHOBsSTCS He
pPEerucTpUpyeMbIMU B paHHeM B3pociioMm Bospacte. OOHapyxkeHue mytanuii B RDHI12 mosxker
BKJIFOUATh B ce0Osi CeKkBeHHMpoBaHHe Bcero wim vyactu reHa RDHI2 y cyOwekta u cpaBHEHUE
NOCJIEZIOBATEIbBHOCTH € KOHTPOJIBHOH TOCJIEAOBATENbHOCTEIO (HANpUMeEp, HOMEp AOCTyma
GenBank - NG 008321.1) mmsa oOHapyxeHHs MyTanmud. MyTalu CO CIOBUTOM pPaMKH
CUMUTBHIBaHMS, YKOPA4YMBAIOLIHME MYTalU{, MyTalUHd, KOTOpble HU3MEHSIOT KOHCEPBATHBHYIO
AMUHOKHCJIOTY, MYyTal{, KOTOpbl€ BIWSIOT HAa CIUIAWCHUHI TPAHCKPUNTA, WIM MyTaluH,
KOTOpBIE BIHMSIOT HA PETYJIATOPHYIO (HApUMep, IPOMOTOPHYIO) O0JIACTh, PACCMATPUBAIOTCS KaK
MyTalll{, KOTOpPbIE MOTYT BbI3bIBaTh BAJI mim npyryio opTaipMOJOTHYECKY0 MAaTONIOTHIO, Kak
OIHMCAHO B JAHHOM JIOKYMEHTE; H3MEeHEHHe (PYHKLIMH MOXKET OBITh MOATBEPIKIEHO SKCIIPECCUE
MyTaHTa i1 Vifro (Hanpumep, B KyJbTHBUPYEMBIX KJIETKAX ) U aHAIM30M, HarpuMep, pepMeHTHOM
¢ynkunn. MmocTpaTHBHBIE MYTaliM B TOMO3UTOTHOM COCTOSIHUM BKJIIOYAIOT B CeOs:
Glul27X, GIn189X, Tyr226Cys, Ala269GlyfsX1 u Leu274Pro (Bce CCBUIKM Ha NO3ULUHU
oTHOcATCs K nocaenosarenbHoctu 6enka RDH12 SEQ ID NO: 2). MnmocTpaTuBHbIE MyTalluH B
KOMIayH-I€TepO3UrOTHOM COCTOSIHUM BKJIFOYAIOT! Thr49Met/Arg62X;
Arg65X/Ala269GlyfsX1; His151D/Thr1551le; His151D/Arg269GlyfsX1 (Janecke et al. 2004;
Schuster et al. 2007). (ITo3uumu oTHOCATCS K mocnenoBareabHocTH Oenka SEQ ID NO: 2)

[0039] [Mauentsr ¢ BAJI wnu npyroii ohTanbMONIOrH4eCKOi MaToNorHel BCISICTBHE 1O
MeHbLIel Mepe ogHOoH MyTauuu RDH12, koTopble MOXHO JIEYUTh ¢ UCTIOIB30BAHUEM CIOCO0a,
OMHCAHHOTO B JAHHOM JJOKYMEHTE, IPEANOYTUTENIbHO COXPAHSIOT HEKOTOPBhIE (POTOpenenTopsl 1
3pUTeNIbHBbIE (PYHKLWHU, HAMPUMEP, KaK 3TO HM3MEPEHO C TOMOIIBK) CTAHAAPTHBIX IMPOBEPOK
3pUTENIbHBIX (DYHKIMH FUIM TOJIEBBIX MPOBEPOK H/HJIM ONTHYECKONH KOTePEHTHOH Tomorpaduu
(OKT, nanpumep, OKT cnekrpanbhoii obnactu (OKT-CO)). CniocoObl, omucaHHbIE B JaHHOM
JIOKYMEHTE, MOTYT BKJIIOYATh B ce0s MACHTU(UKALUIO CYOBEKTOB, KOTOPHIM OBLI MOCTABJIEH
mrarHo3 BAJI wim apyrodi opTambMOJOru4ecKol MaToJOrWU BCJICACTBHE IO MEHbLICH Mepe
onnon myrauuu RDH12, koTopele UMEOT MO MeHbLIEH Mepe OAHY NOATBEPKAECHHYK MYTaLHIO
B RDHI2, koropas sBiaseTcs MNPUYMHOM MX MAaTOJIOTUMU, U MPOBEPKY HX 3PUTEIBHON
CIIOCOOHOCTH U OOHAPY’KEHHUE MPUCYTCTBHUSL OCTATOUHBIX LIEHTPAJIbHBIX (POTOPELIETITOPOB.

ITPUMEPBI

[0040] PackpwITblii UM 3asBJIEHHBbIH OOBEKT ITAHHOTO HW300PETEeHUs] IOMOJHUTENBHO
OIHKCaH B CIEAYIOLINX MPUMepax, KOTOPbIe HE OIPAaHUYMBAIOT O0BEM M300PETEHNUs], ONUCAHHBIN

B (popmyJie H300peTeHMs.
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Marepuainsl 1 criocoObl

[0041] Crnenyromme Matepualbl U CrocoObl OBUTH HCIOJIb30BAHBI B JKCIIEPUMEHTAX,
PACKPBITBIX B IPUBEIEHHBIX HIDKE IPUMeEpax.

JKuBoTHBIE

[0042] Passenenue u aHanu3 Mbimeii Rdhl2"" 6pimn onucans panee (Kurth et al. 2007).
Mo  Rdh12”", ucrnonb3oBaHHBIE B JAHHOM MCCIEOBAHMM, ObLIM BbIBEIEHbI MyTeM
criapuBaHMs OpaTbeB M CECTep CPEAN HYyJb-3UTOTHBIX CAMILIOB U CAMOK, KOTOPBIX COIEpIKaIH B
BUBapuu Hamero yupexaeHus. Meimu [T (gukoro Tuma), HMCMIOJNB30BAaHHBIE B JAHHOM
uccienoBanuu, mnpencrassuin codborr CS7BL/6 w3 JlaGopatopum [xxekcona (The Jackson
Laboratory) (Yunmunrron, Maccauycerc).

[0043] Bpumm WCTONB30BaHBI TPAHCTEHHBIE MBI CIEAYIOIINUX TE€HOTUIOB IS
HCCIIeIOBAHNH, ONMMCAHHBIX B JAHHOM AOKyMeHTe: Mbumu Rdhi27~ Ha ocrHose CS57BL/6J,
rOMO3UTOTHBIE TIO BapuaHTy Rpe65-Met450 (M/M) (Kurth, 2007), u MbIuu-ais0HMHOCH
Rdh127" na ocnoe BALB/c, romosurotHsie o Bapuanty Rpe65-Leud50 (L/L) (Chrispell, 2009),
KOTOpbIe OBLIM MOJYYEHbI CKpelnuBaHueM. Mplmeil BeipamuBany B nukie 12 gacos (cBet)/12
4acoB (ThbMa) M MOJBEPrayd 3BTaHa3uu myteM BiabixaHust COz ¢ MocaenyroImmuM IBYCTOPOHHUM
ITHEBMOTOPAKCOM.

KoHcTpyupoBaHue mia3sMuIbl 1 MojiydeHue pekoMOuHaHTHBIX AAV2/S 1 AAV2/8

[0044] Yenoseueckyro kK IHK RDH 12 ammmmpruumposanu n3 kK IHK ceTuaTku dyenoseka ¢
nomouipto IIIP ¢ wucnonp3oBaHMEM NpaliMepoB, MPENHA3HAYEHHBIX [Js1 OXBaTa BCEU
xonupyrommen obnactu RDH12, kioHHpOBaHHON M CEKBEHHPOBAHHOM 1Jisl IPOBEPKU TOYHOCTH,
Kak onucaHo panee (Janecke et al. 2004). [Ina kocTpyuposanus BekropoB AAV, xk/IHK RDH 12
BCTPaMBaM B MOJIJIMHKEp HcXonHoro Bektopa pAAV-hGRKI-hrGFP. Tlony4yeHHbli B
pesynbrate BekTOop pAAV-hGRKI-Rdhi2 Obin ynakoBan B AAV. IlceBmoTHMUpOBaHHBIE
BekTOpbl AAV2/5 u AAV2/8 Obutn monyueHbl myTeM ABOIHHON TpaHchekuuu: (1) BEKTOpHOI
wiasMuabl AAV, koaupyrouieldi reH wuHTrepeca, (2) BCIOMOraTeNnbHOW miasmMuabsl AAV,
xonupyroine o6enku Rep AAV u3 ceporuna 2 u Oenku Cap U3 ceporurna S5 WM cepoTumna 8, u
aJICHOBUPYCHBIE BCIIOMOTATeNIbHbIE 3JIeMEeHThl, B KiIeTkH 293T. TpaHCHeKkuuro U OYHCTKY
OCYIIECTBJISUTA ¢ UCTOJIb30BaHUeM omyOmukoBaHHOTo npoTokosa (Nishiguchi et al 2015). Uepes
IBa JTHS MOCJIe TPAHC(EKIMH KJIETKU JIM3HPOBAJIU MyTEM MOBTOPHBIX ITHKJIOB 3aMOPAKUBAHUS U
orramBanus. [locie mepBOHAYATBHONW OYHCTKH KJIETOYHOTO NeOpHca, KOMIIOHEHT HYKJIEMHOBOH
KHUCJIOTBI  KJIETOK-TIPOAYLIEHTOB BUpyca yaansiau obpabotkoii bensonaszol. YacTuirel
pekoMOMHAHTHOTO BekTopa AAV ounmanu ¢ mnoMmoueio adgduHHON Xpomarorpadpuu ¢
ucnonb3oBaHreM Matpunsl AVB, npomeiBamu B 1x @Cb u koHuenTpuposanu no oosema 100-
150 mn ¢ ucnonp3oBaHueM KoHIeHTpaTopoB Vivaspin 4 (10 x/la). BekTopsl TUTpOBamm mytem
amruudukarpm k[1L[P.

CyOperuHanpHbIe HHBEKLIUH

[0045] ITonrpymnmel Mellieil B BO3pacTe NMPUMEPHO 4 Heneau HaXOMWIMCh MOJ oOIeit
aHecTe3ueil BHyTPHOPIOIINHHON MHBeKLMed keramuHa (90 mr/kr)/kcunasuna (9 mr/kr). 0,5%

pacTBOp MpomapakavHa HAHOCUJIM HAa POTOBULY B KAayeCTBE MECTHOIO AHECTETHKA. 3Payuku
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pacummpsuii  MeCTHbIM npumeHeHueM Ttporukamuzna (0,5%). Ilox odranbmomorundeckum
XUPYPTUIECKUM MHKPOCKOIIOM OBLI caenaH HeOONBbIION pa3pes3 B POTOBHIE, NMPHIIETAIOLIEH K
KaeMmKe, ¢ momombo uriel 30-ro kammuOpa. Tymas urna 34-ro kanuOpa, yCTaHOBIIEHHasl Ha
mnpun [amunpToHa, ObUla BBEIEHAa Yepe3 paspes MOo3aau XpycTaluKka U NMPOTHCHYTA uepes
ceTdyaTky. Bce mHBEKIMM OBUIM BBIMOJHEHBI CYOPETHHANIBHO B MpeAeNax HOCOBOTO KBagpaHTa
cerdatku. Kaxnpiii rnas nmosyuan BmioTh 10 2 x 10° Br A4V2/5-(hGRK1)-hRDH12 B obbeme
BIUIOTh 70 2 MKJI. Bekrop, xomupyromuii RDH12, BBOAMAN OTAENBHO B OAWH INa3 KaKIOU
MBIIIH, TOJNYYAIOINel JeYeHne, a KOHTpJaTepajbHble Tja3a He ObUlM WHbEUpoBaHbl. [lpu
OCMOTpE TJIA3HOTO JHA TOCJIe MHBEKUUU ObUIO OOHApYKEeHO, 4YTO B OOJIbIIMHCTBE CIy4acB
orciomsioch Oosbine yeM 30% ceT4aTkd, YTO MOATBEPKAAET YCIEUIHYK CyOpeTHHAIbHYIO
JOCTaBKY.

AHTUTENA

[0046] B kauecTBe mMepBUYHBIX aHTUTEN wucHoNb3oBaIH. aHTH-Rdh12 kponmuube
noyukioHanpHoe anTuTeno (CSP), cnennduunoe k 6enky mbimu (k 252SPFFKSTSQGAQ263,
SEQ ID NO: 4), u antu-RDH12 moHoknoHanpHOe anTUTeNno Mbimu (2C9), cnenndudanoe
Oenxy uenoseka (k C-284DCKRTWVSPRARNNKT299; SEQ ID NO: 5) (Kurth et al. 2007);
antu-RHO wmonoknonanpHOe antuteno mbimm (1D4) (MacKenzie et al. 1984); amtu-RHO
NOJMKJIOHAJIPHOE AaHTUTENO KPOJHKA, IIOJYYeHHOE K JIGHATYpHPOBAHHOMY O€JKy;, W
NOJIMKJIOHAJIBHOE aHTUTEJNIO KPOJIMKA K KPaCHOMY/3eIeHoMy oncuHy kojobodek (Millipore kart.
Ne AB5405).

AHanmm3 UMMyHOOJIOTTHUHIOM

[0047] benku B romoreHarax cerdaTku pasgensuiu ¢ nomowbo JICH-ITAAT
anexTpodopesa, MepeHOCHUIIN Ha HUTPOLIEIIIOJIO3HbIE MEMOPaHBbI, KOTOPBIE 3aTeM OJIOKMPOBAIIH,
MHKYOUpPOBAJIM C TEPBUYHbIM AHTHTEJIOM B TEYEHHE HOYM, NPOMBIBAIM, WHKYOMPOBAJIH C
BTOPUYHBIM AHTHUTEJIOM, KOHBIOTHPOBAHHBIM C INENOYHOH (ocdarasoir, u mnpoBOAMIN
OMpeneNieHue ¢ WCMONb30BaHHEM S-OpoM-4-xyop-3'-unnonundocdar N-TONYHOUH U HUTPO-
CHUHUH XJIOPUI TETPA3OJIHUSI.

I'ucronorust 1 UMMYHODITFOOPECICHITHS

[0048] Mplmeli yMepIIBJIsIN, OLEHUBAIA OPUEHTAIHIO TJ1a3, 3aTEM MX SHYKJIEHPOBAJIH.
JUisl KpHOCPE30B XPYCTAIUK H MEPEIHIE CErMEHThI ObLIH YIaJIeHbl, I1a3a ObICTPO PUKCHPOBAIN
4% mapadopmanpaerunoM, npombiBaiu DPCh, nepenocwnn B caxapoly/OKT, MrHOBEHHO
3aMOPaXUBAJIM U AeNaiud cpe3bl ToamuHon 10 Mxm. [ mOATOTOBKM KPUO3aMEIICHUs LEJbIe
rjla3a MCHOBEHHO 3aMOpPaKUBAJM B M3OMNEHTAaHE, OXJAKIEHHOM CYyXHUM JIbAOM, B TedeHue 30
CEeKYHJ, a 3aTeM IMEepPEeHOCWIM B METAaHOJ, OXJAXKAEHHbIH CyXUM JbAOM, coiepxamui 3%
JeNsTHON yKCycHOH KucioTel. ['nasza mHkyOuposamu npu 80 °C B TeueHue 48 4acos, 3aTeM B
TedeHne Houu mnpu -20 °C, morpyxaimm B mapaduH M JAeJald Cpe3bl TONIIHHOH 6 MKM.
[TapaduHOBBIE Cpe3bl AenapapUHU3UPOBAIH, U TOJIYyYaIl AaHTUTeHBI ITyTeM WHKyOarwu B 1 MM
OTA, 0,05% Tsun 20, pH 8,0, mpu 90 °C B Teyenue 30 MUHYT nepes UMMYHOMEUYEHUEM Kak
yKa3zaHo Huke. Bkpatue, nonepeunsie cpesbl ceruaTku npombeisanu PCb u npocaunsanu @Ch-

T (0,3% Triton X-100), OmoxupoBamu 1% ObMBUM CBIBOPOTOUHBIM anbOyMuHOM, 10%
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HOpPMaJibHON Ko3bel cbiBOpoTKOH U 0,3% Tpuron X-100; u mHKyOMpOBadM C NEPBHYHBIMU
aHTuTenamMu B TedeHne Houn 1npu 4 °C, mnpombiBaiM, 3areM HHKYOMpOBalIU C
KOHBIOTHPOBAHHBIMU C (hy1yopoopoM BTOPUYHBIMH AHTHUTENAMH B TedeHHe | daca mpH
KOMHATHOH TemriepaTtype. Cpe3bl HaKpbIBaJIU MOKPOBHBIM CTEKJIOM C MCIOJIb30BAaHUEM TI'eJIeBOM
rucrosiorudeckoii cpensl ProLong Gold, conepxkameit 4°,6-nuamununo-2-penmnuanon (DAPIL
Invitrogen), ¥ BU3yaJIM3UPOBAIM C HCIOJIb30BAaHHEM (hIIyopecLieHTHOro MHKpockomna Leica
DM6000.

3amuce OPT

[0049] OPI' BemonHsM, kak omucaHo paHee (Thompson, 2012), ¢ ucmonb3oBaHHEM
cucrembl 3ammcu Espion e2 (Diagnosys, Jloysmi, Maccauycerc). Bkparue, Mblmeit
alanTHPOBAIM K TEMHOTE B TEUEHHE HOYM M aHECTE3HPOBAJN BHYTPHOPIOIIMHHON WHBEKLUEH
ketamuHa (93 mr/kr) um kcwnasuHa (8 Mr/kr). 3paykyl pacIIUPsUIA MECTHBIM NPUMEHEHHUEM
tpormukamuna (0,5%). Temmeparypy tena mnommepxkuBanmu npu 37 °C ¢ TOMOIIBIO
snektporpenku. DPIT poroBuipl 3anmuchiBain Ayl 000MX IJla3 C HCIOJB30BAHUEM IETENb U3
30JI0TOM IPOBOJIOKU C MECTHOM aHecTeszueit 0,5% TeTpakanHOM U Karjeil 2% MeTUIILENII0I03bl
JUIA TUApATallud POTOBULIBL. 30JI0Tasl MPOBOJIOYHAsS METJIs, TOMEILIEHHAsl BO PTY, UCIOJIb30BaJach
B KQueCTBE KOHTPOJIS, a 3a3eMJBIFOIIMK 3JiekTpon Obul Ha xBocTe. [IpoTokon DPI coctosn us
perucTpanuy amanTUPOBAHHBIX K TEMHOTE (CyMEpEeuHBIX) peakluii Ha KOpOTKue Oembie
senbimku (2,31 log xa.c.m? ais B-ponH Tonbko manodek; 1,09 log ka.c.m™ mns A- u B-onn
KOMOMHHMPOBAHHBIX  MAJIOUEK-KOJOOYEK). ApanTupoBaHHble K cBeTy (mHeBHble) OPI
3amuchBaIK yepes 10 MUHYT nociie aganTtauuu K 6enomy Gony 32 log ka.c.M™, NOAABISIOMEMY
Nago4yKH, B OTBET HAa BCHBINIKUA C MHTEHCUBHOCTBIO 1,09 log kxa.c.m? (ans B-BomH TOMbKO
konbouek). OTBeTsl ycunuBanu ¢ kpatHoctbio 1000 mpu 1,25-1000 I'u, u oundposBbBaIu npu
yacrote 2000 I'u. [lns ynanenus myma juaud 60 't Obl1 MCIONB30BaH PeXKEKTOPHBIH (GHUIIBTP.
OTBeThl yCpPEeIHSUIUCh C TIOMOLIBIO KOMITBIOTEPA U 3alMChIBAINCH C MHTepBajtaMu oT 3 no 60
CEeKYHA B 3aBHCUMOCTH OT WHTEHCHBHOCTH CTHUMyJa. JlJIs CTaTHCTUYECKOrO aHajIu3a
UCTIOJIB30BAJIM JIBYCTOPOHHHI t-kputepuii CThIONEHTa, Y4TOOBI ONpPENeUTh, 3HAYUTEIBHO JIU
ommmyanuchk aMmuTy el DPIT 06padoTaHHbIX ri1a3 0T HeoOpaOOTaHHBIX.

AHaJM3 UHIYLHMPOBAHHOTO CBETOM IOBPEKICHUS

[0050] Mpmmam-ansbunocam Rdhl2”" wnvenmposamn B omamH  rnas  AAV2/5-
hGRKIp.hRDH12 (1,3x10° Br)

KOHTpAJIaTCpalibHbIC Ijla3a OCTaBaJIUChb HCUHBCIUPOBAHBIMU. LIepes 6 HEACDb MOCJIE MHBCKIUU

, wmmn comocrtaBumbiii  odvem @®@CB, u mnpu 3TOM
Obut mpoBeneH aHanmu3 OPIT M KONMWYECTBEHHBIH aHATN3 CYMEPEUYHBIX OTBETOB, KaK OITHMCAHO
BbIlEe. Yepes Henemro Mbllleil afanTHPOBAIN K TEMHOTE B T€UEHHE HOUM, UX 3pauKU pacIlupsiIu
tponkamuaoMm (0,5%), u 3aTeM HX MOMEIIaTu B KOPOOKY CO CBETOM B OTAENIbHBIE MTPO3PAuHbIE
orcekd. Mpimein nmoasepranu BosnaeiicTBuro 5000 nrOKC B TedeHUME 2 4acoB, a 3aTeM HX
Bo3Bpamanu B BuBapui (12 gacoB TeMa/l12 wacoB ceer (<20 mokc)) Ha 7 AHEH, MOCie 4Yero
nostopsiiu ananu3 OPI'. Ilpouent ucxoanoro oreera npu JPI', ocraBierocs nocjiae CBETOBOTO
NOBPEKACHUS, PACCUMTHIBAIN I KAXKOTO TJ1a3a, U Ha rpapK HAHOCUJIM CPEAHUE 3HAUEHUS C

CPeAHEKBaIPaTUUEeCKUMHU oOwmuOKkaMH. JIByXCTOPOHHHME MapHble INPOBEPKH MO t-KPUTEPHIO
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CTprofieHTa WCHONB30BANM JUIsl ONpeAeNieHUs TOro, 3HAuuTeNnbHO Ju ammiauTyasl OPIT B
00paboTaHHBIX IJ1a3aX OTIMYAIUCH OT HEOOPaOOTAHHBIX IJIa3.

Onruyeckast KorepeHTHasi ToMorpadust

[0051] Mbrueit anectesupoBaiy, a 3padku pacmupsiiu 0,5% tponukamunoMm. Cucrema
ontudeckoil korepeHtHoi Tomorpadguu (OKT) B cnekTpanbHOi obnactu (cucrema Bioptigen
Envisu R2200 SD-OCT (apem, Cesepnast Kaponuna, CIIIA)) ¢ pasmepom 00beMHOTO aHAIN3a
1,4 x 1,4 MM Oblia HalleJeHa Ha TOJIOBKY 3puUTeNbHOro HepBa. CMasbiBaromme Karum Systane
(Alcon) UCTIONB30BAIMCH HA MPOTSPKEHUH BCErO MPOLIeCCa BU3YaTU3ALH.

AHanu3 copepKaHusl peTHHOUIOB

[0052] TlomHocThIO-mpanc-peTuHadb u 11-yuc-peTnHanb B Ta3ax MBI OBLIH
U3BJICUEHBI C UCMOJb30BaHHEM Moaupukanmu panee ommcaHHoro crmocoda (Bligh and Dyer,
1959). IllecTrHenENbHBIE MBIIIHN TIOCIEe MHBEKLMH ObUIM aAalTHPOBAHBI K TEMHOTE B TE€YCHHE
HOYH, 3aT€M B TYCKJIO-KPacHOM CBeTe, MOABEPrHyThI SBTaHa3uM myTeM nepeno3uposku COz, u
rj1a3a ObUTH SHYKJIEUPOBAHBI M 3aMOPOKEHBI B XKHIAKOM N2. B TyCKIIOM KpacHOM CBeTe U Ha JIby
KaX/IbIH TJIa3 TOMOTEHU3UPOBAIH B | MJI cMecH XJIOpO(hOpPM:METaHOJ: THAPOKCHWIaMuH (2 M)
(3:6:1) u uHKyOMpOBaNIM MPU KOMHATHOH TEMIIEpaType B TeUEHHE 2 MUHYT. 3aTeM HO0aBIIsIIH
200 mka xjopodopma u 240 MK BOIBI, U KaX bl 00pa3el] BCTPSIXUBAIN U [HEHTPU(PYTHPOBAIH
npu 14000 06/MuH B Teuenne S MunyT. HiokHioo a3y coOupainm, pacTBOPUTEINb BEINTAPUBAIIH B
atMocdepe a3ora W o0pa3en pacTBOpsUIM B TekcaHe. PeTHMHOMABI B  9KCTpPaKTax
UIEHTUQUUUPOBATM M ONPEAENSUIM  KOJHMYECTBEHHO C IOMOINBI  BBICOKO3(PEKTHBHOI
KHUIKOCTHOHN xpomarorpadpuu (BIXKX), ucnone3yst monynb paspenenus Waters Alliance u
MaTpUUHBINA POTONUONHBIN eTekTop ¢ kKonoHkon Supelcosil LC-31 (25 cm Ha 4,6 MM Ha 3 MKM),
¢ 3anonHeHueM 5% 1,4-nuokcaHoMm B rekcane. MnenTudukanms nukos ObLia BHIMOJIHEHA MyTEM
CPaBHEHMsI C BPEMEHEM yJIep>KaHHs CTAHAAPTHBIX COEIUHEHUNH U OLIEHKU MAaKCUMYMOB JUTMHbI
BOJIHBL. KOnn4uecTBeHHBIN aHAIN3 BBINOJHSIN MyT€M CPAaBHEHHUs IUIOIIAJed MUKOB npu 347 u
351 uM ans cuH- U aHTU-1 l-yuc-peTnHanb OKCUMa COOTBETCTBEHHO, U npu 357 u 361 HM nus
CHH- U aHTH-TIOJIHOCTBIO-MpaHC-peTuHAb-okcuMa cootBeTcTBeHHO (Kurth et al. np. 2007).

AHanu3 peaykTa3HON aKTUBHOCTH CETYATKU

[0053] T'omorenarsl ceT4yaTOK MbIIeH aHAJU3UPOBAIN HA PEAYKTa3HYK) AaKTUBHOCTH
CeTYaTKH CIyCTsl 6 Helelb MOCIe MHBEKIUH. AANITUPOBAHHBIX K CBETY MbIIIEH YMEPLIBISLN U
KOKAYI0 CETUYaTKy TOMOTE€HU3UpPOBaiu oTaeabHO B 125 mka 0,25 M caxaposel, 25 MM Tpuc-
anerata, pH 7, 1 MM nutnotpenrona. ['omorenarsr nenrpudyruposanu npu 1000 x g B TeueHue
5 MHHYT AN yAaneHus HEepaspyLICHHBIX KIJIETOK, W 3aTeM CylnepHaTtaTtel oOpabaTeiBanu
YJIBTPa3BYKOM C MOMOIIBI0 MUKPOKOHYMKOBOTO 30HAA (30 pa3 B TedeHHne | CEKYHIbI KaKIbli)
Ha jpay. KonuenTpauuu Oenka onpenensun moaudukanueli npouenypst Jloypu (Peterson et al.
1977), a yposau RDH12 ouenuBanu BectepH-OnorTuHroM. [logobnbie 00pasisl 0ObeaHHATHN 1
20 MKr Kaxmoro oObeAMHEHHOIO JIM3aTa aHAIM3UpPOBATIH (B TpeX MOBTOPHOCTSX) B Oydepe,
cogepkamem 200 MkM nonHOCTBIO-mpanc-pernHans u 200 MmxkM HAJI®H B Oydepe HEPES
(pH 8); peakimonHble cMecH HHKYOupoBanu B TeueHue 0-45 MUHYT Ha BoAsiHON Oane npu 37 °C

(TemnepaType peakiuy, KOTOpas CBOAMIA K MHMHHUMYMY TEPMHUYECKYI0 H30MEPH3ALHIO
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PETUHOMAHBIX CyOCTPaTOB, a TAaK)K€ MHAKTHUBALMIO (pepMeHTOB). POPMHPOBAHHE TOIHOCTHIO-
mpanc-peTUHONA ONPEAEISUTN KOIUYeCTBEHHO ¢ moMoInbio aHann3za BOYKX ¢ oObrHoOM (dasoii B
cpaBHeHHNHU ¢ u3BecTHbIMU cTanfapTamu (Chrispell et al. 2009).

ITpumep 1

AAV-onocpenosanHas skcnpeccust RDH12 uenoseka

[0054] Beuio pa3paboTaHO M HCIBITAHO MHOKECTBO BEKTOPOB JJISI 3aMECTHTENbHOM
tepamui RDH12. OnrumansHas BexTopHast koHcTpykuuss RDHI2 nponemoncTpupoBaHa Ha
@ur. 2A. Ona conmepxur kJIHK RDH 2 4enoBeka moa KOHTPOJIEM MPOMOTOPHOTO (parMeHTa
pononcun-kuHasel (GRK1). Koncrpykuuro ynakoswsiBain B ceporun AAV2/5. bwuio
MPOAEMOHCTPUPOBAHO, 4TO Kamcun AAV  ceporuma S5  omocpeayeT  TPaHCOYKLIHIO
¢doTopenenTopoB, HO ¢ OoOJiee MEIIEHHON KUHETUKOW U MEHee BBIPAKEHHOH JKCIPECCHEH Mo
cpaBHeHnto ¢ karmcugoM AAVS8 (Yang et al. 2002; Lotery et al. 2003; Allocca et al. 2007;
Lebherz et al. 2008). Dkcnpeccuro Oenxa RDH12 yenoBeka B ceryaTke MbIIIN depe3 6 HEIeNlb
nocie cyOperuHanbHol unbekiuu AAV2/5-hGRKIp.hRDHI2 (1,3 x 10° Br) oueHuBanu c
ucronb3oBaHueM antuten, crnenuuuabix kK Rdh12 memmm mnm Oenkam RDHI12 uenosexa.
OobycnosneHnbie BekTopoM ypoBHH RDH12 yenoBeka, mo-BUAUMOMY, TPUMEPHO COMOCTABUMBI
¢ xonmuuecTBoM Rdh12 mbimu (@ur. 2B). Henpsmas nmmyHO(IIyopeclieHTHAs BU3yan3alus Ha
cpe3ax cerT4aTku Obla UCTONB30BaHa it oueHku HatuBHoro Rdhl2  wmemmm  w
pexkomOnnanTHOro RDHI12 denoBeka ¢ HCMOMB30BAaHUEM BUAOCHEIM(PUIECKUX AHTHTEIN.
Jlokanuzauuss SHOOreHHOoro u pexkomOuHaHTHOro RDHI2, mo-BuamMoMy, HIEHTHYHA, YTO
yKa3bIBaeT Ha TO, YTO Oeslok mpoueccupyercst HopmainbHO (Dur. 2C).

[0055] CnocobHOCTh ceTdaTku Mblmeil Rdhl2” yMeHbIIaTh ypPOBHM 3K30T€HHBIX
pPETHUHANBAETUIOB 3HAUYUTENIPHO CHMKEHA MO cpaBHeHUI0 ¢ Mblmamu aukoro tumna (Chrispell et
al. 2009). CriycTst 1mecTb Henenb nocine cyopeTuHanbHol uHbekiuu Mbimam Rdh127 1,3x10° Br
AAV2/5-hGRK Ip.hRDH 12, ananu3supoBajdd IOMOTEHAThl CETYaTKU HA in Vilro PenyKTa3HyIo
AKTUBHOCTh  CETYATKH. ®opMHUpPOBaHUE  TOJHOCTBIO-MPAHC-PETHHONA  ONPEAesIsin
KOJIMYECTBEHHO ¢ HCIoyib3oBaHueM aHajm3a BOXKX ¢ oOwbruHOM (aszoit. Kaknmas Touka Ha
rpaduke MpencTaBisieT COOOW cpenHee * CpenHEKBaapaTHUeCKas OMIMOKA IJii MUHUMYyM S
HE3aBUCHMBIX JKCIIEPUMEHTOB, TIJ€ CeTYaTKH W3 OT 3 70 S5 Mblmeil Oo0BequHsUIn |
AHAJM3UPOBAIM B TPEX MOBTOPHOCTSX. HadanmbHble CKOPOCTH (POPMUPOBAHUS TOJHOCTBHIO-
mpanc-peTUHONA B CETYATKAX U3 HEMHbEIMPOBAHHBIX Mblie Rdhi2” u C57BL/6] coctasmsiu
0,013 nmonb munyTa™ Mir 6enka™, u 0,071 nmomas MuHyTa™ ' MKr Genka™, cooTBeTcTBeHHO (DU,

3A). Ocrato4Hass aKTHBHOCTb, TIPHCYTCTByRoIas y mbimeii Rdh12” orpasxaer mpucyTcTpue

2

apyrux m3opopm RDH, koTopsie cCIOCOOHBI YMEHBIIATH YPOBHHU MOJHOCTBIO-MPAHC-PETUHAIS
(Rattner et al. 2000; Haeseleer et al. 2002). Y wmbimeit Rdhi2"

hGRK1p.hRDH12, ckopoctb (pOpMHPOBaHUS MOJHOCTBIO-MPAHC-PETUHONA, COCTABIISIOIIAs
v

2

, MHbELUpPOBAaHHBIX AAV2/5-
0,046 mmosnb MuHyTal MKr Genkal Oblna 3HauUMTENbHO Oonblle uyeM y Mblmneil Rdhil2
nHbenpoBaHHbix ®CB (0,016 nmonbs mMunyTa™ Mkr Genka™). BoccTaHoBeHHE pemyKTa3HOM
aKTUBHOCTH ceTyaTku (okosio 50%) cornacyercss ¢ 4aCTUYHOHN TpaHCAYKLUEH ceT4aTKu (OKOJIO

30%) u yka3blBae€T Ha TO, YTO BEKTOP BOCCTAHABJIMBAET OOBIYHBIE YPOBHM AKTHBHOCTU B
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TpaHCOyUHPOBAHHBIX (hoTopernentTopax. TpaHCTEH SKCIPECCHPOBANICS B TeueHue 12 mecsien
(Hanbonee AIUTENBHBINA UCCIIENOBAHHBIN MOMEHT BpeMeHH ). IMMyHO(IyopeClIeHTHOE MeueHue
MPOAEMOHCTPUPOBAJIO CTEIIEHb TPAHCAYKIUU CETYATKU M peKOMOMHAHTHOH skcnipeccun RDH12
y Meimu Rdh127", onenennbie crycTst 16 Hezmeb 1OCI€ MHBEKIMH, MOKPBIBAIOIINE MPUMEPHO
OJIHY TpeTh NMoBepXHOCTU ceTyaTku (Pur. 3B).

[0056] Bnusuue AAV2/5-hGRKIp.hRDHI2 Ha 4yBCTBUTEJIBHOCTb K IOBPEXICHUSM,
BBI3BAHHBIM CBETOM, OLIEHMBAIM Ha MblIax-anbOuHocax Rdhl2”) KOTOPHIM HHBEIUPOBATH B
omua rnas 1,3 x 10° Br umu pasHbli 00bem ®CB, U KOTOpbIE HE MOMyYaaM JIEUEHMs NI
KOHTpajaTrepaibHOro riasza. Anamu3 OPI' cyMepedHO#l aKTUBHOCTH CeT4aTKu (OTHAENbHO IS
najoyeKk U KOMOMHHPOBAHHO JUIS MAJOYEK-KOJI0OUeK) MpoBoAmIH 3a 1 Hememro 10 u cmycTts |
HENleNI0 TOoCJie BO3JEHCTBUS Ha MbIleH YpPOBHEHM CBeTa, KOTOpPbIE BbI3BIBAIOT 3HAYUTENILHOE
MOBPEKACHUE CETYATKU Y JKUBOTHBIX-alIbOMHOCOB (5000 mroxc B TeueHue 2 yacos). [IpoueHT
AKTUBHOCTH CETYATKH, OCTAroIlelcss B 0OpaOOTaHHBIX BEKTOPOM TIJa3ax, ObUl 3HAYHTEIHHO
BBILIIE, YeM OCTaBIUWiics B HeoOpabortamHbix rmaszax (p < 0,0168) (®ur. 4). Hanporus, y
KOHTPOJIBHBIX >KMBOTHBIX, KOTOpPbIM HHBbeLupoBanu PCb, npoueHT cyMepeuHOil aKTHBHOCTH
CeTYAaTKH, OCTAIOIIEHCs B HEMHBELUPOBAHHBIX IJIa3aX, HE ObLI 3HAYUTENBHO BBINIE, YEM B
HeoOpaboTaHHbIX r1azax (p > 0,2255). DTu maHHBIE COMNACYIOTCS ¢ OmocpenoBaHHOM AAV2/5-
hGRKIp.hRDH12 3amyToii OT TOBBIIIEHHONH YYBCTBUTEIBHOCTH K BBI3BAHHOMY CBETOM
NOBPEKACHHUIO, CBsi3aHHOH ¢ nedpexrom RDH12.

[0057] ToxkcM4HOCTb BEKTOpa OLIEHMBANIM MO NPsIMOMY BiIHsHUIO akTHBHOcTH RDHI2
YyejoBeka Ha MeTaboiM3M pETHMHOMJOB U IO KOCBEHHBIM BO3JEHCTBUSAM Ha CTPYKTYpYy U
(YHKLHIO CeTYaTKH, KaK OIMMCAHO B ClieAyrolieM ad3ane.

[0058] Iupokas cyocTpatHas cneunduanocts RDH12, koTOpast mo3BOsSeT YMEHBIINUTb
ypoBHU Kak 1l-yuc-petuHans, Tak U NONHOCTBIO-MPAHC-PETUHANA, CO3AAET MOTCHLMANT AJIS
CBEPXIKCIIPECCUH WIIM HETPABHIBHOHN JIOKAJIN3AIMH PEKOMOMHAHTHOTO Oesika, 4TO HEeraTUBHO
BJIMSIET HA (QYHKIMIO [IUKJIA MpeBpaineHuii poxporncuna. BOXKX-aHanus coneprkaHusi pETHHOUIOB
UCTIONIB30BAIM [JIs1 OLIGHKM aKTHBHOCTU LIMKJIA MPEBpAIleHUN pPONONCHHA B TIJla3aX MbILIEH
Rdh12”, xoropeim  wunbenuposamu  AAV2/5-hGRKIp.hRDHI12, wma ®CB, wm
HEMHBELMPOBAHHBIX KOHTposed CS7BL/6J. AHamu3 peruHOMZOB dYepe3 O Henenb IocCie
cybperunanbHoit  mHbeximu AAV2/5-hGRK Ip.hRDHI12 (13x10° Br) wmbmmam Rdhi12”
NpoAeMOHCTpUpoBal, uTo 3Kkcnpeccuss hRDH12 He BimsieT 3HAYUTENBHO HA yCTAHOBUBIITHECS
ypoBHu 1l-yuc-perunans B ceruatke (@ur. 5A). HumoctpatuBHas Xpomarorpamma
JE€MOHCTPUPYET pa3iNyHble KOHTPOJM C YKA3aHHBIM BPEMEHEM 3JIFOMPOBAHUS UIsl PA3JIUYHBIX
peruHonnos. O6mue ypoBHH 11-yuc-peTHHANS U TOIHOCTBIO-MPAHC-PETHHAIS TIPEACTABISIOT
co0OH cpenHHe 3HAUEHUs] £ CpenHEKBaApaTHyeckas OLIMOKa sl MUHUMYM S5 HE3aBHCHUMBIX
skcnepumenToB (Pur. 5B, C). Orersr DPI' akTHUBHOCTH CeTHaTKH ObUIM W3MEPEHBI y MBILIEH
C57BL/6] u Rdh12"", xoropbie monyunmu 1,3x10° Br AAV2/5-hGRK Ip.hRDH12 u coep:Kanuch
B BuBapuu (12 wacoB TbMa/l12 wacoB cBer (<20 lux)). CymepeuHnble (TONBKO Ui MaJOYeEK,
ctumyn -2,3 log ka.c.m?), KOMOMHUPOBAaHHbIE IS MaNouek-konobouek (ctumyn 1,09 log ka.c.m™

2 cTuMyJI), U IHEBHbIE (PEAKILMH, ONOCPENOBaHHbIe Konboukamu, ctumya 1,09 log ka.c.m™) DPT
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OT PeMNpe3eHTaTUBHOIO JKUBOTHOTO B KaKAON IpyIIe JIeUeHHUs,, N3MEpPEeHHbIE CIyCTs O Henenb
MOCJIE UHBEKLUUH, HE MPOAEMOHCTPUPOBAIN 3HAYUTENBHOrO BiMsHMs 3kcnpeccun RDHI12
yenoBeka Ha PyHKIuro ceryatku (Pur. 6).

[0059] HempaBuibHast JIOKaM3amusi POAOIICUHA U OTICUHA KOJIOOYEK SIBJIIETCS XOPOIIO
OXapaKTEPU30BAHHBIM IOKA3aTeNeM CHIKEHHs KU3HECIIOCOOHOCTH (POTOpELeNnTOPHBIX KJIIETOK
(Adamian et al. 2006, Turney et al. 2007; Brunner et al. 2010, Lopes et al. 2010).
HMMMyHOTHCTOX UMUYECKYIO JIOKAJINU3ALMI0 POJOIICHHA U KPACHOT'O/3€JIEHOT0 ONCHHA OLICHUBAIIH
y mbimeit Rdh127

x 107 Br). V Mblimei, 1€MOHCTPUPYIOIIUX YCTOMUMBYIO 3KCHIPECCUIO TPAHCI'e€Ha, He HAOMIOAaIH

, HEMHBEIIMPOBAHHBIX WU UHBEUUPOBaHHbIX AAV2/5-hGRK Ip.hRDH12 (1,3
CHIDKEHHSI YPOBHEH 3KCIPECCHM OTNCHHA WJIM MPU3HAKOB HENPABUJIBHOHN JIOKATM3ALUU OTICHHA
najouek u kojbodek cmycts 16 Henmenb mocyie oOpabOTKH, CTPYKTypa CETYATKH OCTaBajach
HETPOHYTOM cnycTs 54 Hepenu nocne nabekun (Pur. 7).

[0060] AHanu3 ¢ momompl onTHYeckol korepeHTHOW Tomorpaduu (OKT) wmbmmeit
C57BL/6] u Rdh127, ouenennbix ciycts 54 nenenu nocne seenenus AAV2/5-hGRK Ip.hRDH 12
(2 * 107 Br), He BBISIBUJI CEPbE3HBIX M3MEHEHUI B OTCIOEHHH CETYATKH Ha IIMPOKOMH IJIOMay,
BKJIFOYasi 00€ CTOPOHBI 3pUTENbHOTO HepBa. CTPyKTypa ceTdaTku Oblia cTaOMIBHON B TEUEHUE
N0 MeHbIIEH OFHOro Troja TNOCiAE€ WHBEKIUH TPH CPaBHEHWH C HEHHBEIUPOBAHHBIMU
KOHTpaJlaTepabHbIMU ria3amu (Pur. 8).

ITPUMEP 2. IToBpexnenne ceryaTky, BbisBaHHOE AAV2/8

IToBpexxnenue ceryaTkul y Mblmel, nHbennpoBanHbix AAV2/8-hGRK1p. hRDH12.

[0061] IIpomeMOHCTpUPOBAHO, YTO KalCHUA, MOJy4YeHHbII u3 ceporuna AAV 8,
obecnieunBaeT 3(pPEKTUBHYIO U HAAECKHYIO TPAHCAYKLIHIO poTopeuenTopHbix kieTok (Allocca et
al. 2007; Natkunarajah et al. 2008; Vandenberghe et al. 2011; Vandenberghe et al. 2013).
[TepBoHauaNbHbIE HCCIENOBAHMS MPOBOAWIM C cepoTurnoM AAV2/8, HecyluM BEKTOPHYIO
KOHCTPYKI[MIO, ~ONHUCaHHyr Bbime. Mpbimeii Rdhl2” obpabaTbiBami ¢  MOMOIIBIO
cyoperunanbHoit unbekimu AAV2/8-hGRKIp.hRDHI12 B noszax 103-10° BUpyCHBIX reHOMOB
(Br), 4TO B pe3yJbTaTe OaBaJIO YCTOHUMBYIO SKCIpeccuro pekomMOuHaHTHOro Oenka RDHI12
yenoBeka. OTHAKO B MHBEILMPOBAHHBIX IJ1a3aX BO3HUKIIO 3HAYUTEIBHOE MOBPEKIEHUE CETUATKHY,
Ha4yaBIIeeCs yKe CIyCTs 3 HEJeNU MOoCcie HHbEKLUU U MOYTH BO BCEX CIIyHasX CIycTs 6 Henesb
nocine wuHbeKUMH. HWHQunbTpauus wmakpodaroB HaOmoganach B OOJBIIMHCTBE CJIy4acB
BeyiencTBue Hammuusi kietok CD68+ (Pur. 9). IloBpekneHne ceTyaTKH HE CMArYajioch
CHCTEMHBIM BBezleHHeM MbiuaMm Rdhl2” nmknocnopuna (Borel et al. 1976), HempepbIBHO ¢
paHHEro BO3pacTa /0 MOMEHTA YCHIIUIEHHs, YTO YKa3bIBAET HA TO, YTO WMMYHHBIE OTBETHI
NPOTHUB BEKTOpA WJIM TPAHCTE€HA HE OBLIM MPHYMHON, BBI3BIBAIOLIEH MOBpPEXKIEHHE. JTa BEPCHS
COMJIaCyeTcsi C pe3yJbTaTaMu, IMOJyYeHHbIMH JIsi Mblmel aukoro tuma CS7BL/6J, koTopeiM
UHBELPOBAIM  KOHCTPYKUMH, Koxmupyromue Juobo RDHI12  uenoseka  (4A4AV2/S-
hGRK Ip.hRDH 12), mu6o Rdh12 mbimm (A4V2/8-hGRK Ip.mRdhi12), y KOTOPBIX 3HAUYUTENBHOE
UCTOHUYEHHE CETYATKU U MHPMIbTpaLUs MaKkpogaroB Takke MpOU30IIa CIycTs 6 HeNeNb 1ocie
UHBEKLIUH.
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®OPMYJIA U3OBPETEHUS

1. Cooco0 neueHusi cyObeKTa-4elioBeKa, CTpadaromero OQTaIbMOJOTHUYECKUM
COCTOSIHHUEM, BBI3BAHHBIM OJTHOW WM OoJiee MyTaluii ¢ motepeii pyHKIUU B TeHe, KOJUPYIoIEM
oenok perunonneruaporenassl 12 (RDH12), Bximtodaromuii BBeIeHHE B 1O MEHbIIEH Mepe ONH
rjma3 cyObekTa aJeHOaCCOLMHUPOBAHHOIO BHPYCHOTO BEKTOPA, COAEPIKAIIEro HYKJIEHHOBYIO
KUCJIOTY, TpUYeM HykJeuHoBas kuciora coxepxur JIHK RDHI2 uenoseka, u npudem JIHK
RDH 2 genoBeka koxupyer OOk, KOTOphIN 1Mo MeHbnel mepe Ha 70%, 80%, 90%, 95% wnnun
99% wunentuyen nonHopasmepHoit SEQ ID NO:2, rae ameHoacCOUMHUPOBAHHBIN BUPYCHBIH
BEKTOp mpencraensier coborr AAV-2, ceporun-5 (AAV2/S), u raoe odrampmonoruyeckoe
COCTOSIHUE MPENICTABIIAET COO0H paHHIOK TspKenyro nuctpoduro ceruatku (EOSRD).

2. Cnocob mo 1.1, rae sxcnpeccus JJHK RDH 2 HaxomuTcsi o1 KOHTPOJIEM POMOTOPA
pononcunkmnHasbl 1 uenoseka (hGRK1).

3. Cnocob no n.2, rae nmpomorop hGRK1 comepxxur SEQ ID NO:3.

4. Cnocob mo .3, rne mpomotop hGRK 1 cocrout mo cymectsy u3 SEQ ID NO:3.

5. Cnocob no .1, rne IHK RDH12 conepskut mocienoBaTebHOCTb, 0 MEHBIIEH Mepe
Ha 60% wnu 70% unenarnunyo SEQ ID NO:1.

6. Cnoco® mo m.l, BkIOYaOIUI BBEeNEHHE HYKJIEMHOBOM KHCJIOTBI B TUTPE OT
npubmusuTenbHo 2x10'° BUPYCHBIX TeHOMOB Ha MUTUAMTP (BI/MJT) 10 THTPa MPUOIU3UTETHLHO
2x10'? Br/mu.

7. Criocob o mrobomy u3 . 1-6, re HyKJIEHHOBYIO KUCJIOTY BBOZAT B CyOpeTHHAIBHOE
IPOCTPAHCTBO.

8. Crocob 1o 1.7, rae B cyOpeTHHaIbHOE NPOCTPAHCTBO BBOAST MUKPOUHBEKIIMOHHYIO
KAHIOJTIO.

9. Cnocob mo .1, roe JIHK RDH12 uesnoseka koaupyeT Oenok, copepskammii SEQ ID
NO:2, u mpuuem JIHK RDHI2 Haxomurcs mox KOHTPOJEM 3KCIPECCHHU MPOMOTOpA
pononcunkunHasbl 1 yenoseka (hGRK1), mpuuem mpomorop hGRK1 cocrout mo cymectsy u3
SEQ ID NO:3.

ITo noBepenHocTH
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