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OIIMCAHUE U30BPETEHUA
2420-571401EA/025
KOMITO3UIIUH, ITOJIE3HBIE JIUIA JIEHEHUA BOJE3HU ITIOMIIE

YPOBEHb TEXHHUKH

brI10 MpOAEMOHCTPUPOBAHO, YTO HEHPOTPOIIHBIE BHUPYCHI, TAKME KaK HEHPOTPOIIHbIE
ceporunbl AAB (Hanpumep, AAB9), TpaHCOYLUPYIOT CIIMHANBHBIE alb(pa-MOTOPHbIE HEHPOHBI
IIPU BBEJEHUU BHYTPHUBEHHO B BBICOKHX J103aX HOBOPOKAEHHBIM U MOJIOJBIM >KUBOTHBIM. DTO
HaOJIIOIEHNE TIPHUBENIO K YCIENIHOMY TNPUMEHEHUI0 HelnaBHO noctaBku AAB9 nns nedenus
MJIAJIEHIIEB CO CIHUHAIBHO-MBILIEUHON aTpodueli, NmpeacTaBistome coOoi HacenCTBEHHbIH
nepuumur Oenka BBDKMBAHUS ABHratenbHbIX HelipoHoB (BJIH), xapakrepusyrormmiics
u30uparenpbHON THOENbI0  HIDKHUX — JBUTATENbHBIX  HEWpPOHOB. B mccienoBaHuu ¢
UCTIONIB30BaHuEM npyroro HeiporponHoro AAB (AAVhu68) Obuti mony4eHbl aHAJOTHYHBIE
pe3yabTaTel ¢ 3((EeKTHBHON TpaHCOYKIHMEH IBUTATENbHBIX HEHPOHOB CHHUHHOTO MO3ra M
CEHCOPHBIX HEHPOHOB AOPCANIbHBIX KOPEIIKOBBIX T'aHIVIMEB IOCIE CHUCTEMHOIO BBEIEHUS U
UHTPATEKAbHOTO BBeNEHUs (B cMHHOMO3TOBYIO kuakocthb). (C. Hinderer, et al., Hum Gene
Ther. 2018 Mar;29(3):285-298). Opmnako Tpancaykiusi HelfipoHoB I3K compoBoxknanachk
TOKCUYHOCTBIO [UJIsl 3THX CEHCOPHBIX HEHPOHOB M BTOPUYHOM AKCOHONATHENH B AOPCAIbHBIX
TPaKTaX COIUHHOTO MO3Ta. AHAJIOTHYHBIE PE3YJIbTaThl OBUIM MOJYYEHBI TOCJIE BHYTPUBEHHOTO U
MHTPATEKaJbHOTO BBeAE€HUs BeKTOpoB AAB B BBICOKMX A03aX, HE3aBUCUMO OT CEpOTHIA
karicuna wiu Tpancrena (cMm. J. Hordeaux, Molecular Therapy: Methods & Clinical Development
Vol. 10, pp. 79-88, September 2018).

bonesup Ilomme, Taxke wu3BeCTHas Kak TJIMKoreHo3 Ttuma I, mpencrasiser coOoit
JIM30COMHYI0 OOJIe3Hb HAKOIUIEHHSI, BbI3BIBAEMYIO MYTALMSIMU B T€HE KUCIOW (L-TIFOKO3UAA3bI
(GAA), mpuBOIAIIMMH K HAKOIUIEHHMIO IJIMKOTe€Ha B cepale (KapAHMOMUOMNATHS), MBIILAX U
ABUTaTeNIbHBIX ~ HEWpoHax  (HEpBHO-MblleyHOe  3abonesanue). Ilpm  Kkiaccuueckoit
uHpantwibHOi  Oonmesnun Ilomme, Tspkenmas motepss  akTuBHOCTH  GAA  BBI3BIBAaeT
MYJIBTUCUCTEMHOE U paHHEE HAKOIJICHHUE TJIMKOTeHa, OCOOSHHO B CEP/LE U MBILIIAX, U CMEPTh B
NIepBbIe TONbI JKHU3HU OT CCEPAEYHO-ABIXATENIbHOW HenocTaTouyHoCTH. MHpaHTHIbHAS O0Ne3Hb
[Tomme Takke XapakTepu3yeTCsl BhIPAKEHHbIM HAKOTUIEHHEM TIIMKOTeHa B HeHpoHax (0COOeHHO
IBUTATENIbHBIX HEMpPOHAX) W TUIMAIBHBIX KJeTkax. JleHCTByrOIIMH CTaHAAPT JICYEHUs,
3amecturenbHas (epmentHas Teparmsa (3PT), umeer HeonTUManbHYO 3()(EKTHUBHOCTH IS
KOPPEKIMA MBI W HE MOXET INPOXOAUTh dYepe3 TreMaTodHuedalnyeckuii Oapbep, dTO
NPUBOJUT K TPOTPECCUPYIOLIEMY HEBPOJOTMYECKOMY YXYAIICHUIO Yy JUIMTEIbHO MKHUBYLIUX
MAIUEHTOB ¢ Kjaccumueckoi uHpaHTmibHOM Oone3nbto [Tomme. [Manmentsr, monyyaromue 3DT,
KOTOpBIE JKMBYT AOJbIIE Onaromapsi KapIUOKOPPEKLUNH, IEMOHCTPHPYIOT HOBOE €CTECTBEHHOE
TeueHHe 3a00JIeBaHUS C MPOTPECCHPYIOLIMM HeBpoJjormueckuMm ¢eHorunom. Kpome Toro,
pexoMOMHaHTHasA denoBedeckass GAA sBIsieTCs BBICOKOUMMYHOTE€HHON M JOJDKHA BBOAMTHCS B
O4YeHb OOJIBININX KOJIUYECTBAX H3-3a IUIOXOTO YCBOSHHSI CKEJIETHBIMU MBIIIIIAMH.

CyuiecTByeT HECKOJIBKO HEYJOBJIETBOPEHHBIX IOTPEOHOCTEH NpU JIEYeHUH OONIe3HU

ITomme, Bxirouas morpedHOCTh B KOoppekuuu [{HC-kommnoneHnTa 3a0oneBaHus, mOTpeOHOCTh B



YIYYLIEHUH MBIIIEYHOH KOPPEKIMM M MOTPeOHOCTh B anbTepHaTHBe cymectyromeii 30T,
KoTopasi Obuta Ob1 6oJ1ee 3¢ HeKTHBHON, MEHee UMMYHOTeHHON 1/mn OoJiee yIo0HOM.

CYIIHOCTDb U30PETEHM A

B  HekoTOpHIX BapuaHTaX OCYLIECTBIEHMs H300pETEHUus, MpeayCMaTpUBAETCs
SKCIIPECCHOHHAsl KAacCeTa, KOTOpas COAEPKUT IOCIEAOBATENbHOCTb HYKJIEHHOBOW KHUCIOTHI,
KOZIUPYIOIIeH XUMEPHBIH CIUTBINA OeNoK, comepskaliuii CUrHaj bHbIN nentua u nentun vIGE2,
CIIUTBIE C YeJIOBEUYECKOW Kuciol o-rmoko3una3oil (hGAA), comepkamyro o MeHbLIEH Mepe
akTuBHbI calT hGAA780] mox KOHTPOJEM pPeryJsiTOPHBIX MOCIEAOBATENIbHOCTEH, KOTOpPbIE
HAIPaBJISAIOT €€ 3KCIPECCUI0, IpuueM nojioskeHue 780 ompenensercs Ha OCHOBE HyMepaLUH
MOJIOXKEHUH aMUHOKHUCIOTHOHN nocnenosarenbHocT SEQ ID NO: 3. B HekoTOpbIX BapuaHTax
ocywectBieHust n3odperenusi, hGAA conepkuT 1o MeHblIeil Mepe aMUHOKHCIOTHI 204-890 u3
SEQ ID NO: 3 (hGAA780I) mnu nocaenoBaTenbHOCTb, IO MEHbINeH Mepe Ha 95% HIeHTUIHYIO
¢ Hel, koropas comepxutr lle B monoskeHun 780. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
u3obperenus, hGAA conepxuT mo MeHbineil Mmepe aMuHOKUCIIOTH 204-952 u3 SEQ ID NO: 3,
WM TIOCJIEI0BATEeNbHOCTD, 110 MeHbIlelH Mepe Ha 95% HAEHTUYHYIO C Hell, KoTopas COAEpPKUT
Ile B monoskennu 780. B HeKOTOPBIX BapHaHTax ocyuecTBieHus n3odperenus, hGAA comepkut
Mo MeHblned Mepe aMUHOKHUCIOTHI 123-890 u3 SEQ ID NO: 3, win nocnenoBaTeabHOCTb, O
MeHblIeH Mepe Ha 95% wuneHTHuUHy0 C Hell, kotopas comepxur lle B monoxenun 780. B
HEKOTOPBIX BapUaHTax oOCyLlecTBiIeHUs n3oOpererns, hGAA comepXUT mo MeHbIIEH Mepe
aMuHOKHCIIOTHI 70-952 u3 SEQ ID NO: 3, uiu nociaenoBaTenbHOCTh, 10 MeHblIel Mepe Ha 95%
UJIGHTHYHYI0 C Hell, koropas comepxxut lle B momoxxenunm 780. B HekoTOpbIX BapuaHTax
ocyuecTieHust u3ooperernss, hGAA comepkUT no MeHblIed Mepe aMUHOKHCIOTHI 70-890 u3
SEQ ID NO: 3, unu nociaenoBaTelbHOCTb, 110 MEHblIeH Mepe Ha 95% HAEHTUYHYIO C Hel,
kotopast comepxxut Ile B monoxenumn 780. B ompeneneHHOM BapuaHTe OCYINECTBIICHUS
N300peTeHNs], SKCIPECCHOHHAS KacCceTa JOMOJIHUTENbHO CONEPXKHUT IO MEHbIIEH Mepe IBa
TAHJEMHBIX TIOBTOpa MoOCjenoBaTenbHOCTeH-MuImeHed miR  (3penas ¢opma mukpo-PHK),
IpUYeM yKa3aHHbIE IO MEHbIIEeH Mepe Ba TaHAEMHBIX [MOBTOpa BKJOYAIOT IO MEHbIIEH Mepe
NEPBYI0  MOCHeAOBaTeNbHOCTh-MUIIEHb MUKPOPHK u 1o MeHblieln mepe  BTOPYRO
NOCJIeI0BATENbHOCTb-MHIIEHb MUKPOPHK, KOTOpBIE MOTYT OBITH OTMHAKOBBIMH HMJIH Pa3HBIMU U
(YHKIMOHAJIBHO CBSI3aHBI 3’ -KOHL[AMH C TIOCJIEAOBATEIbHOCTBIO, KOTUPYIOIIEH CIUTBIN OeJIOK.

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS HW300pETEHHs], SKCIPECCHOHHAsl KacceTa,
npeaycMaTpuBaeMasi B JAaHHOM JOKYMEHTE, MEPEHOCUTCS] BUPYCHBIM BEKTOPOM, BBIOPAHHBIM U3
PEeKOMOMHAHTHOTO  MAapBOBHPYCa, PEKOMOWHAHTHOTO  JICHTUBUPYCA, PEKOMOWHAHTHOTO
peTpoBHUpyca M PEKOMOMHAHTHOTO aJCHOBHPYCa. B HEKOTOPBIX BapHUaHTAaX OCYIIECTBIICHHS
n300peTeHus, PEeKOMOMHAHTHBIA MapBOBHPYC MpPencTaBisieT coOOH aJIeHO0acCOLUUPOBAHHBIN
Bupyc kianel F, HeoOs3arenmpHo, AAVhu68. B HEKOTOpBIX BapuHaHTaX OCYINECTBIICHHUS
n300peTeHms, HKCIPECCHOHHAsi Kaccera, IMpeaycMaTpuBaeMas B JAHHOM JIOKYMEHTE,
NEPEeHOCUTCST HEBUPYCHBIM BEKTOpoM, BblOpaHHbiM u3 rosoir JIHK, romoit PHK,
HEOPraHUYeCKOM YacCTHLIbL, JUMUJHON YaCTULIbI, BEKTOPOM Ha OCHOBE MOJMMEPOB WJIH COCTABOM

Ha OCHOBEC XHUTO3aHa.



B HekoTOpbIX BapHaHTax OCYLIECTBIEHHA W300pPETeHUs, B TAHHOM JOKYMEHTE
NpeaycMaTpUBAETCs] PEKOMOMHAHTHBIN afieHOacCOLMUPOBaHHbIl BUpyc (pAAB), comepskarmii:
(a) karcun ageHoaccoMHPOBaHHOrO BUpyca (AAB), KOTOpEIN HalleseH Ha KJIETKU 110 MEeHbIIeH
Mepe 4Yero-To OJHOIO W3 MBI, CEepAla U IeHTpaJbHONW HepBHOW cuctembl, u (b) renom
BEKTOPA, YIaKOBaHHbIN B Kancug AAB, mpuueM reHoM BEKTOPa COAEPKUT MOCIEI0BATENIbHOCTD
HYKJICMHOBOM KHCJIOTBI, KOTUPYIOIIEH XUMEpHbIH CIUTbIi OeOK, COomepKalluii CUTHAJIbHBIH
nentun u nentun VIGF2, crnutele ¢ uenoBeueckoit kucnoit a-rimoko3unaszoii (hGAA),
COIEp KALIYI0 MO MeHbIneld Mmepe akTHBHbIN calT hGAA780I mox KOHTpoJieM peryssiTOpHBIX
MOCJIEIOBATEIbHOCTEH, KOTOPBIE HAINpPABIAIOT €€ OKCIPECCHID, MpudeM mnojoxxkeHnue 780
OTIpeNeNIIeTCs] HAa OCHOBE HyMepalluu MOJIOXKEHUH aMHHOKHUCIIOTHOU rocienoBaTreabHOCTH SEQ
ID NO: 3. B HeKOTOpbIX BapHaHTax oOcCylecTBieHus u3oOpereHus, hGAA coxmepxur mo
MeHbleln Mepe amuHOKUCIOTHI 204-890 w3 SEQ ID NO: 3 (hGAA780I) wm
NOCJIEIOBATENbHOCTD, 10 MEHBIIEH Mepe Ha 95% HOeHTHYHYIO ¢ Hell, koTopas conep:kut lle B
nojoxernn 780. B HekoTOphIX BapuaHTax ocymectBieHust m3odperenns, hGAA conmepxur mo
MeHbleld Mepe aMuHOKUCIOTHI 204-952 mu3 SEQ ID NO: 3, unm mocneaoBaTeNbHOCTb, IO
MeHblIel Mepe Ha 95% wuneHTHUHYIO C Hell, kotopas comepxur lle B monoxenun 780. B
HEKOTOPBIX BapHaHTaxX OCyLIecTBIeHHs mn3o0pereHns, hGAA comepkuT mo MeHbIIeH Mmepe
aMuHOKHUCIIOTHI 123-890 u3 SEQ ID NO: 3, uiu nocnenoBaTeabHOCTh, 10 MEHbBIIEH Mepe Ha
95% wupeHTHUHYIO C Hel, kotopast copepkut lle B monoskennu 780. B HEKOTOPBIX BapHaHTax
ocymectBieHust n3ooperernst, hGAA conepxuT no MeHblIell Mepe aMUHOKHCIOTHI 70-952 u3
SEQ ID NO: 3, unu nociaenoBaTebHOCTb, 10 MeHblIel Mepe Ha 95% uaeHTHUYHyIO ¢ Hel,
kKotopass comepxutr lle B monoxkennn 780. B HeKOTOpBIX BapuaHTaX OCYLIECTBICHHS
n3o0perenus, hGAA conepxut no mensiueil Mmepe amuHokucnorsl 70-890 u3 SEQ ID NO: 3,
WIN TIOCJIeIOBATENbHOCTD, N0 MEHbIIeH Mepe Ha 95% HIEHTUYHYIO C Hel, KOTopasi CONEp>KUT
Ile B monoxxernn 780. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUS M300pereHus, reHoM pAAB-
BEKTOpPa JOMOJHUTENIbHO COAEpPXKUT 1O MEHbIIEeH Mepe [Ba TaHIEMHBIX IIOBTOpa
cneunpuyeckux st ranraueB 3anHux kopemkos (I'3K) mocnenoBarenpHOCTEH-MuIIeHed miR-
183, mpuyem yka3zaHHbIE [0 MEHbIIEH Mepe [1Ba TAHAEMHBIX MOBTOPA BKJKOYAKOT MO MEHbLIEH
Mepe MEPBYI0 MOCIeNoBaTeNbHOCTb-MUIIEHb MHUKPOPHK u nmo MeHblieli Mepe BTOpYIO
NOCJIe0BaTENbHOCTb-MHIIEeHb MEKPOPHK, KOTOpBIE MOTYT OBITH OTMHAKOBBIMH HJIH PA3HBIMHU H
(YHKIIMOHAJIBHO CBSI3aHBI 3’ -KOHLAMH € TIOCJIEAOBATENIbHOCTBIO, KOTUPYIOIIEH CITUTBIN OeJIOK.

B  HekoTOphIX BapuaHTaX OCYLIECTBICHHS HW300pETEHUs, MpPEeayCMaTPHBAETCS
KOMITO3UILUSI, KOTOpast COIEPXKHUT 3KCIPECCHOHHYI KacCeTy, KOAMPYIOINYK CIHUTBHIA Oelok
hGAA780I, kak omWCaHO B JaHHOM JOKYMEHTe, W IO MEHbIIeH Mepe MO OIHOMY U3
dapManeBTHYECKH ~ MPUEMJIEMOTO  HOCHTENsI,  BCIOMOTATENIbHOTO  BEINeCTBA  W/MJIH
CYCIIEHAUPYIOLIEro areHTa.

B HekoTOphIX BapuaHTAaX OCYIIECTBIEHHsS HW300pPETEHUs, MpPeayCMaTPUBAETCS
KOMITO3ULIMSI, KOTOpasi BKJIrOUaeT AAB, comepikamuii 3KCPEeCCUOHHYIO KacCeTy, KOAUPYIOLIYIO
ciutbiit 6eok hGAA7801, kak onmucaHO B JAaHHOM JTIOKYMEHTE, U [0 MEHBIIEH Mepe 10 OJHOMY

u3 (apmaLeBTUYECKH IPHEMJIEMOTO HOCHTENs, BCIOMOTaTeNbHOIO BELIeCTBA  W/MUJIH



CYCIIEHJUPYIOLIETO areHTa.

B HexkoTOphIX BapHaHTax OCYIIECTBJICHUS H300pETeHMs NPENyCMaTPUBAETCS CHOCOO
JedeHus nanuenTa ¢ Oonesnpro [loMmne w/wnmu ynydineHus: GyHKINH CepASYHOM, AbIXaTeIbHOM
W/WIA CKEeJIETHON MYCKYJaTyphl y mauueHTta ¢ nepuuutoM anbda-rimokosunasbl (GAA). Jrot
croco0 BKJIIOYAET JOCTABKY MALEHTY SKCHPECCUOHHOW KacceTbl, pAAB mnm xommnosuimy,
ONUCAHHBIX B JJAHHOM JIOKYMEHTe. JKCIpecCHOHHas kaccera, pAAB unm xoMmno3uuus MOryr
OBITb NOCTABJIEHbI BHYTPUBEHHO W/WIM IyT€M HHTPATEKAJbHOTO, MHTPALUCTEPHAIBLHOTO WU
UHTpaLepeOpOBEHTPUKYISIPHOTO BBeACHUS.. JIOMOJHUTEIBHO HITH aJIbTEPHATUBHO, TaKasi TeHHAsI
Teparusi MOXXeT MPEAyCMaTPUBATh NMPSIMYIO TOCTABKY B CepALe (CEPASUHYIO), TOCTABKY B JIETKOE
(MHTpaHa3aJIbHYI0, WHTASIIHEH, WHTPATPaxeabHYI0) W/WIN BHYTPUMBIIIEYHYIO HHBEKIIHIO.
OnvH W3 yKa3aHHBIX MyTeH BBEOEHHs SKCIPECCHOHHON KacCeThbl, BEKTOpA MJIM KOMIO3HMLIUU
MOJKET OBITh €IUHCTBEHHBIM, HJIH OHH MOTYT BBOAHMTHCS COBMECTHO C IPYTUMH TMyTSAMH
JOCTaBKH.

Tepaneprudeckass cxema JieueHUs] MalueHTa ¢ Ooje3Hbpto Ilomme MOXeT BKIIOYATh
IOCTAaBKY MALMEHTY SKCIPECCUOHHON KacceThl, pAAB MM KOMIO3UIINH, ONTUCAHHBIX B TAHHOM
IOKYMEHTE, 10 OTHENbHOCTH WJIM B COUYETAHMH C KOMOMHHUPOBAHHOW Tepamueil, Hampumep, B
KOMOMHAIIMM C Y€M-TO OJHUM WJIM HECKOJbKUMH W3 HMMYHOMOIYJISATOPA, OPOHXOJIUTHKOM,
UHTUOUTOPOM  ALIETHIXOJMHACTEPA3bl, TPEHUPOBKM CHJIBI AbIxaTenbHbx Mbiun (TM),
3aMeCTUTEIBHON (PepMEHTHON Tepanuel W/ M Teparnuy CTUMYJBIIIN AruadparMaibHOTO HEPBa.

B HEeKOTOpBIX BapHaHTaX OCYIIECTBIIECHHS N300PETEHUs MPENyCMATPUBAIOTCS MOJIEKYJIbI
HYKJIEMHOBOW KHCJIOTBI U KJIETKH-X0351€Ba JIs1 IPOAYLIUPOBAHUS SKCIIPECCUOHHBIX KacCeT W/ MIN
AAB, onucaHHbBIX B JaHHOM JJOKYMEHTE.

B HekoTOpBIX BapuaHTaX OCYIIECTBJECHUS H300pETEHUs]  MpPEayCMaTpHUBAETCs
UCIIOJIb30BAHUE HKCIPECCHOHHON KacceTbl, PAAB w/uiam KOMIOSHMLMH B TPOU3BOICTBE
JIEKapCTBEHHOI'O CPEACTBA.

B HekoTOphIX BapWaHTaX OCYILIECTBJCHUS HM300pETEHHs  MPEayCMAaTPUBAIOTCS
SKCIIPECCUOHHAsT KacceTa, pAAB WM KOMIO3UIMSA, MPUTOIHBIC NI JICUSHHs MAllMEeHTa C
Oonesnbto [Tommne w/wnm muist ynydineHus: GyHKIUUA CEPAESYHOM, NbIXaTeIbHOU W/MJI CKENETHOM
MYCKYJIATypbl Y TALIMEHTA ¢ AeUIuTOM anbda-riaoko3unass (GAA).

JIpyrue acmekThl U NMPEenMyLIecTBa H300peTeHHst OyIyT OYEBHIHBI M3 MPHBEIECHHOI'O
naJee nmoxpoOHOro OMUCAHUS H300PETEHMS.

KPATKOE OIITMCAHUE T'PA@UYECKHNX MATEPHAJIOB

@ur. 1A u ®@ur. 1B nemoHCTpUPYIOT akTUBHOCTh hGAA B medeHu Mblei ¢ 00Ne3HbI0
ITomne (-/-) dyepe3 wueThlpe HENENU IIOCIHE BHYTPUBEHHOIO BBENEHHUS  Pa3JIMYHBIX
AAVhu68 hGAA, wuMermux CKOHCTPYUPOBAHHYK) KOAHMPYIOIIYIO TOCIEIOBATEIbHOCTD
hGAAV780I (SEQ ID NO: 4) nox ympasnenuem npomoropoB CB6 (tpersst kononka), CAG
(uerBeprast kononka) wim UbC (mocmenmsisi konorka). (®ur. 1A) Huskas nosa (1x10' k.
(xommii resoma)). (®ur. 1B) Beicokas go3a (1x10'2).

@ur. 2A u Qur. 2B gemoHcTpupyroT akTuBHOCTE hGAA B cepane Mmbiiiel ¢ O0Ie3HbIO

ITomne (-/-) wuyepe3 ueTblpe HEAENU IIOCHE BHYTPUBEHHOIO BBENEHHUS  Pa3JIMYHBIX



AAVhu68.hGAA co CKOHCTPYHPOBaHHOW Komupyromieil mocienosarenbHOCTbi0 hGAAV7801
nop ympasieHrneM npomotopoB CB6 (tperbst konmonka), CAG (uerBepras xononka) um UbC
(mocenmsis konorka). (@ur. 2A) Huskast nosa (110" «.r.). (dur. 2B) Beicokas no3a (1x10'2).

@ur. 3A u Pur. 3B pemoHCTpupyIOT axkTHBHOCTb hGAA B CKeNeTHOH MbIIILE
(ueThIpexriaBas MbIlIa) Meimeir ¢ Oonesnbto [lomme (-/-) depe3 ueThipe Hemeaw MOCHe
BHYTPUBEHHOTO BBeneHUs pa3andHbix AAVhu68 hGAA co CKOHCTPYMPOBAHHOM KOAUPYIOLIEH
nocnenosarenbHOCTEI0 hGAAV7801 mon ynpasnenuem npomoropoB CB6 (Tperbsi KONOHKA),
CAG (uerBeprast kosoHka) umn UbC (mocnennsis komouka). (®ur. 3A) Huskas mosa (1x10"
k.r.). (dur. 3B) Boicokast nosa (1x10'%).

@ur. 4A u Qur. 4B neMOHCTPUPYIOT akTUBHOCTb hGAA B MO3ry MbILIeH ¢ OOJE3HBIO
ITomne (-/-) wdyepe3 wueThlpe HENENU IIOCJHE BHYTPHUBEHHOTO BBEACHUS  Pa3JIMYHBIX
AAVhu68 hGAA co CKOHCTPYUPOBAaHHOH KOOUPYIOIeH mocienoBaTenbHOCTEIO hGAAV7801
noj ympasieHrneM npomoTopoB CB6 (tperbst konmonka), CAG (uerBepras xononka) um UbC
(mocenmsis KonoHka). (Pur. 4A) Huskas noza (1x10M k.r.). (@ur. 4B) Beicokas nosa (1x10'%).
BexTop, skcnpeccupyemblii on aeiicteuem CB7, obnagaer Oojee HU3KOW aKTHBHOCTHIO B
o0enx no3ax, B TO BpeMsl KaKk BEKTOpPBI, 3Kcrpeccupyembie noa npomoropamu CAG wmu UbC,
00JIaIat0T COMOCTABUMOM aKTHBHOCTBEO TIPH 00Jiee BBICOKOM J03€.

@ur. SA - @ur. SH npexacrapneHa TUCTOJOTHS cepaua y Mblmel ¢ Oone3nbto [lome
(IIIMK-okpamBaHue EMOHCTPUPYET HAKOIUIEHHE TJIMKOTeHa) uepe3 YeThIpe HEAENH IOCHe
BBeneHuss AAVhu68 hGAA. bputn mojiydeHel U INpoaHATU3UpPOBaHbl BEKTOpbl TAAVhuo6S,
coIepsKalle MATh Pa3HbIX SKCIPecCHOHHBIX KacceT hGAA. KOHTposb HOCUTENIEM y MBILIEH C
6onesnpto Ilomne (-/-) (Pur. 5D) u mpimm aukoro tuma (+/+) (®Pur. SA), nomyuuBmnx
uabekuun PCh. “hGAA” orHocuTcs k 3TanoHHoMy npupoaHomy depmenty (hGAAV780),
KOZAUPYEMOMY MOCJIE0BATEIbHOCTBIO JUKOIO THIA C HATUBHBIM CUTHAJIBHBIM mentuaoMm (Pur.
5B). “BiP-vIGF2.hGAAco” OTHOCHUTCSI K CKOHCTPYHPOBAHHOMN KOAHPYIOIen
NOCJIeIOBATENbHOCTH 3TajoHHOTro Oenka hGAA V780, conepskatuero aenemuro nepsbix 35 AK, u
JOTIOJIHUTEIPHO UMeroleil curHanpHbld nentun BiP, cnusaue ¢ Bapumantom IGF2 ¢ Huskoi
appunHoCTRIO K penenropy uHCyauHa (Pur. 5C). “hGAAcoV780I” OTHOCHTCS K BapHaHTY
hGAAV780l, komupyemMoMy CKOHCTPYHPOBAHHOH TIOCIIEIOBATENILHOCTBIO U COAEpIKALIeMY
HatuBHbIM curHanbHbli nentun (Pur. SE). “BiP-vIGF2 hGAAcoV780I” orHOcuTCs K
hGAAcoV780I, conmepxkamemy penennto nepBbix 35 AK, M JONONHUTENBPHO HMEKOLIEMY
curHajpHbld nentun BiP, coureiii ¢ Bapuantom IGF2 ¢ Huskol ap(UHHOCTBIO K peLEnTopy
uHcynnHa, 1 hGAAV780I, xomupyeMoMy CKOHCTPYUPOBAHHOW TOCIEAOBATEIbHOCTHIO (Dur.
5F).

“Sp7.A8. hGAAcoV780I” orrocurcs k Bapuanty hGAAV7801 ¢ menenumeit mepBbIx 35
AK, xogupyemMoMy TOH k€ CKOHCTPYHPOBAHHOM IOCJIENOBATENbHOCTBIO, YTO M MPEAbIAYLIHi
KOHCTPYKT, HO COIEep’KalleMy IOCIeNOBATeIbHOCTH, KOAMPYIOLINE CHUTHAJIBHBIA MENTH
xumorpuncuHorena B2 Bmecro HatuBHOTO curHaibHoro nenruna (@ur. 5G). (@ur. SH) Cnenas
T'HCTONATOJIOTMYECKasi ~ NOJYKOJNUYECTBEHHass  oueHka  TsokecTH.  CepTuduuupoBaHHBIHN

MUHHUCTEPCTBOM 37apaBooxpaHeHus CIIIA BeTepuHapHBI NATOJIONOAHATOM IPOAHAIU3UPOBAI



CNaiiibl B CJIETIOM PEXHMME U ONPEIeNIII CTENeHb TSHKECTH 3a00NIeBaHHUsI HA OCHOBE HAKOIUICHHS
TJIMKOTeHa U ayTodaruu.

@ur. 6A - @ur. 6H neMOHCTPUPYIOT pe3yibTaTbl THCTOJIOTUN YETHIPEXTJIABON MBILILIbI
(IIMK-okpamuBanue) y Meimeii ¢ 6osiesHpro [lomme uepes deTblpe Hemenu MOCe BBEACHHS
AAVhu68, xommupyromero pasmmunbie hGAA (2,5x10" k.r./kr). KOHTpONbHBIE MbIIH C
Gonesnpto Ilomne (-/-) (@ur. 6D) m mpimm gukoro tuma (+/+) (®Pur. 6A), momydusiine
unbekuun P®Cb. “hGAA” ortHocuTcst Kk 3tanoHHoMy mnpupoxHomy depmenty (hGAAV780),
KOUPYEMOMY TOCJIEIOBATEIBHOCTBIO JUKOTO THIA C HATHBHBIM CUTHAJBHBIM mentuaom (Pwur.
6B). “hGAAcoV780I” orHocuTcst k Bapuanty hGAAV7801, komupyemMomMy CKOHCTPYHUPOBaHHOMN
NOCJIEIOBATENIbHOCTBI0 W COZEpIKallleMy HATUBHbIM CUTHajbHbIH mnentuny (@ur. OE).
“Sp7.A8 hGAAcoV780I” ornocurcs k Bapuanty hGAAV780I ¢ nmeneumedi mepsrix 35 AK,
KOIUPYEMOMY TOW € CKOHCTPYUPOBAHHOW TMOCJAEAOBATEIbHOCTBI), YTO W MPEIbIAYIIH A
KOHCTPYKT, HO COAEp:KaLIeEMy MOCAEA0BATEIbHOCTH, KOIUPYIOLIHE CUTHAJIbHBIA nentun B2
XUMOTPUIICHHOT€HA BMECTO HATUBHOTO cUrHasbHOTrO nenrtuaa (Pur. 6F). “BiP-vIGF2 hGAAco”
otHocuTcsi K 3tanoHHoMy hGAAV780, copepxamemy penenmto nepBeix 35 AK, #u
JOTIONIHUTENPHO UMEIOINeMy CHUrHasibHbIA nentun BiP, cimsanue ¢ Bapmantom IGF2 ¢ Huskoi
apPUHHOCTBIO K  peuenTopy  HMHCYJIMHA, W  KOXUPYEMOMY  CKOHCTPYHPOBAHHOM
nocnenoBatebHOCTEIO (Pur. 6C). “BiP-vIGF2 hGAAcoV780I” ortHocutcss k hGAAV780I,
comep kalieMy neienuro nepBbix 35 AK, M JAONMOJHHUTENBHO MMEIOIIEMY CHUTHAJIBHBINA MENTHI
BiP, cnurteii ¢ Bapmantom IGF2 ¢ Huskoili adp@UHHOCTBIO K peUenTopy HWHCYJIHWHA, U
hGAAV780I, kogupyeMoMy CKOHCTPYHPOBAHHOM MoOcenoBaTeibHOCThIO (Dur. 6G). (Pur. 6H)
Cnenasi rucromatonornyeckas MOJIyKOJUYECTBEHHass oueHka Tshkectu. CepruduuupoBaHHBIN
MUHHUCTEPCTBOM 31paBooxpaHeHuss CIIIA BerepuHapHBIM NAaTOJIOrOAHATOM IMPOAHAIU3HPOBAI
CIIAMIbI B CJICTIOM PEKHME U ONPENeIiIl CTeNeHb TSHKeCTH 3a00JIeBaHUs HA OCHOBE HAKOIUICHUS
riaukoreHa u ayroparuu. Onenka O O3HavaeT OTCYTCTBHE MOPAXKEHUs, 1 O3HAYaeT MmopakeHHe
HAKOIJIEHUEM B cpeaHeM MeHee 9% MBIIIeUHbIX BOJIOKOH; 2 o3HavaeT oT 10 no 49%; 3 o3Havaer
ot 50 no 75%, u 4 o3Havaet ot 76 no 100%.

Qur. 7A - ®ur. 7H neMOHCTPUPYIOT pe3yiabTaThl TUCTOJIOTUN YETHIPEXTIIABON MBILIIIbI
(okpamnBanue pearentom Iudda-nepitonnoit kucnoroii (LIIIUK)) meimeit ¢ 6onesnpto ITomme
yepe3 dyerblpe Henmenu mocie BeeneHus AAVhu68, xomupyromero pasnmuuyabie hGAA, mpu
2,5x10" k.r./kr (T.e. B 10 pa3 Gonee Hu3Koii g03e, uem Ha Dur. 6A - ®ur. 6H). KoHTpoIbHbIE
mbiH ¢ Oone3Hpro [Tomme (-/-) (@ur. 7D) u mbimm aukoro tuna (+/+) (Pur. 7A), nonyyusimne
uabekunn P@Ch. “hGAA” ortHocuTcs k 3TanoHHoMy npupomHomy depmenty (hGAAV780),
KOUPYEMOMY TOCJIEOBATEIBHOCTBIO JUKOTO THIIA C HATHBHBIM CUTHAJBHBIM nenTuaoMm (Pur.
7B). “hGAAcoV780I” orHocuTcs k Bapuanty hGAAV7801, kogupyeMoMy CKOHCTPYHPOBAHHON
NOCJIEIOBATENIbHOCTBIO W COZEpIKallleMy HAaTUBHbIA curHajbHblii mentun (@ur.  7E).
“Sp7.A8 hGAAcoV780I” ornocurcs k Bapuanty hGAAV780I ¢ nmeneumeii mepseix 35 AK,
KOIUPYEMOMY TOW € CKOHCTPYUPOBAHHOW IMOCHAEAOBATEIbHOCTBI), YTO W MPEAbIAYIIHI
KOHCTPYKT, HO COIEp’KalleMy IIOCJIEeNOBATEIbHOCTH, KOAUPYIOUINE CHTHAJbHBIA MENTHA

XUMoTpuncuHoreHa B2 Bmecro HaruBHOro curHansHoro nentupa (@ur. 7F). “BiP-



vIGF2. hGAAco” orHocutrcs k 3tanoHHOMy hGAAV780, comepskameMy OeNnenuro MnepBbix 35
AK, ¥ JONOJHUTETPHO UMEKOIIeMy CUTHajbHbIA mentun BiP, cmusHue ¢ Bapuantom IGF2 ¢
HU3KOH ap(UHHOCTBIO K pPELenTopy HWHCYJIWHA, W KOIUPYEMOMY CKOHCTPYHPOBAHHOM
nocnenoBatebHOCTEIO (Pur. 7C). “BiP-vIGF2. hGAAcoV780I” orHocurcs k hGAAV780I,
conepxamemy nenenuio nepsbix 35 AK, u NONONHUTENBHO MMEIOINEMY CUTHAJIBHBIA MENTUA
BiP, caureiii ¢ Bapuantom IGF2 ¢ Hu3koli ap@UHHOCTBIO K pELenTopy HHCYJIUHA, U
hGAAV780I, xonupyeMoMy CKOHCTPYMPOBAHHOM MOCaeA0BaTebHOCThIO (Pur. 7G). (Dur. 7H)
Cnenasi rUCTONATONIOTUYECKAsl TONYKOJUYECTBEHHAs OLeHKa TsokecTd. CepTuduuupoBaHHBIH
MUHHUCTEPCTBOM 31paBooxpaHeHusi CIIIA BerepuHapHBI NATOJOrOAHATOM IPOAHATH3UPOBAT
CJAf/Ibl B CJIETIOM PEXHMME M OMPEIESIII CTENeHDb TSHKECTH 3a00JIeBaHHs HA OCHOBE HAKOIUIEHHSI
rnukoreHa u ayrodarun. Ouenka 0 03Ha4aeT OTCYTCTBHE MOPAKEHUsS;, | O3HAYAET MOpaKeHHE
HAKOIJIEHUEM B CpeaHeM MeHee 9% MBIIIeUHbIX BOJIOKOH; 2 o3Ha4aeT ot 10 no 49%; 3 o3nauaer
oT 50 no 75%, u 4 o3Havaer ot 76 no 100%.

@dur. 8 1EMOHCTPUPYET PE3YJIbTAThl TUCTOJIOTHU CIIMHHOTO Mo3ra (okpamuanue [TTHMK
U JIFOKCOJIOM TPOYHBIM CHHUM) JUJIsi Mblliel ¢ Oone3Hbro [lomrme uepes yeTbipe HEmenu mocie
BBEIICHUS (2,5X1012 k.r./kr) AAVhu68, wuMeromero mnocieaoBaTeIbHOCTb, KOAHPYIOIIYEO
HatuBHbIN hGAA mmu hGAAV7801, conepskamue nenenuto nepsoix 35 AK, u 1ONOTHUTENBHO
uMerole curHaibHbld nentun BiP, ciuteni ¢ Bapuantom IGF2 ¢ Huskoi adhPuHHOCTRIO K
peuenTopy WHCYJIMHA, 51 hGAAV780], KOJAUPYEMBbIN CKOHCTPYUPOBAaHHOMU
MOCJIEIOBATEIHHOCTHIO (“BiP-vIGF2.hGAAcoV780I”). Bbrina npoBeAeHa crernast
I'UCTONATOJIOrMY€eCKas MOJNyKOJINYECTBEHHAs OLIEHKA TSDKECTHU IO Cpe3aM CIIMHHOTO MO3ra.

@ur. 9A - @ur. 9C nokassiBatoT akTUBHOCTh hGAA B mazme u cesizbiBanue ¢ IGF2/CI-
MPR. Mbiiam ¢ 6one3nbto [Tomrne BBomuiau BekTopsl, konupyroinue hGAA aukoro Tuma wim
BiP-vIGF2 hGAA B Huskoii nose (2,5%10'? konwmii reroma). (Pur. 9A, @ur. 9B) Uepes ueThipe
HeJeNn T0CJIe BHYTPHBEHHOI'O BBEICHUS, B ILIa3Me ObUTM OOHApY’KEHBI BBICOKHE YPOBHHU
aktuBHOCTH hGAA  gukoro Tmma W ckoHcTpywpoBaHHOoro hGAA. (®ur. 9C)
ckoHcTpyupoBaHHbii hGAA s¢dexruBHO cBsszbiBaeTcs ¢ CI-MPR.

@ur. 10 neMOHCTPUpPYET KIMPEHC TJUKOT€Ha M paccachlBaHUE ayTo(harajbHOro
HAKOIUICHHUs y MbIlIel ¢ Oone3Hbto [Tomme uepes yeTbipe HeAeIH NOCie BBEIEHHs] KOHCTPYKTOB
AAVhu68 B nose 2,5x10' k.r./kr (nuskas 103a). IlapadiHOBBIE CPe3bl MKPOHOKHBIX MBILILL,
okpameHHbIx DAPI  (4,6-muamunuHo-2-peHmnuHaona auruapoxygopun) u - aHtu-LC3B
aHTUTENaMU.

@ur. 11 uzobpaxaer cxemarndecku KOHCTPYKT BiP-vIGF2.hGAAcoV7801.4xmiR183.

@ur. 12 noka3biBaeT HaKOIUIeHHe rnkoreHa (okpammsaaue LMK, qrokconom CHHIM) B
CTBOJIE TOJIOBHOTO Mo3ra Mblleld ¢ Oone3Hpto I[lomme depe3 deTelpe HeOenu TmOCie
BHYTPUBEHHOTO BBEJICHUS AAVhu68.CAG.BiP-vIGF2.hGAAcoV780L1.4XmiR183
(comepxxarero uetsipe komuu mnocnenoBatenbHOCTH [ 3K-geraprerunra, miR183) B BhICOKOIA
nose (Beicokass mo3a: 2,5x10" k.r./kr) wmm Huskoif nose (mmskas nosa: 2,5%10'% k.r./xr).
Crpenku ykasbiaroT IIIMK-noi0kuTeNbHOE HAKOIIJIEHNE B HEHPOHAX.

@ur. 13 nokasbiBaeT HakorieHue raukoreHa (oxpammusanue MK, nmokconom cuHum) B



CIIMHHOM MO3Te Mbleil ¢ Oone3npto Ilomme yepe3 deTblpe HEAENU TOCIE BHYTPHUBEHHOTO
BBeneHus1 AAVhu68.CAG.BiP-vIGF2 hGAAcoV7801.4XmiR183 B BbICOKOW 103€ (BBICOKAS
no3a; 2,5x10" k.r./kr) unm HE3KOH m03e (Hu3Kas mo3a: 2,5x10' k.r./kr). CTPeKH yKa3blBarOT
ITMK-1onoxxuTenbHOe HAKOIUICHUE B HEMPOHAX.

@ur. 14 nokassiBaer HakoruieHue riaukoreHa (IIIMK-okpammBaHue) B 4eThIpEXTIaBOM
MbIIILE Mblmed ¢ Oone3Hbto [lomme uepe3 ueThlpe HEAENU IMOCie BHYTPUBEHHOT'O BBEICHUS
AAVhu68.CAG.BiP-vIGF2 hGAAcoV7801.4XmiR183 B BbICOKOH mo03e (BbICOKas m103a:
2,5%10" k.r./kr) i HusKoit no3e (Hu3Kas Kosa: 2,510 k.r./kr).

@ur. 15 nokassiBaer HakomeHue rimkorena (ILHIMK-okpammBanue) B cepaie MbIeH ¢
6onesnbto [lomme yepes yerbipe Henenu nocie BHyTpruBeHHOro BBeaeHus AAVhu68.CAG.BiP-
vIGF2.hGAAcoV780L.4XmiR 183 B BHICOKOI 103¢ (BbICOKAs 103a: 2,5%10" K.r./KT) Wit HE3KOIT
no3e (Hu3kasi go3a: 2,5x10'% k.r./kr).

@dur. 16 mnokasbBaeT 3KCIpPecCH0 Mapkepa ayrodaranbHbeix Bakyosei LC3b B
YEeTBHIPEXTJIABOM MBbIIILE MbIIed ¢ Oone3Hbto Ilomme depe3 deThlpe Hemenu TOCTe
BHyTpuBeHHOro BBeneHUus AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801.4XmiR183 B BBICOKOH
n03e (BbIcoKast 103a: 2,5%10" k.r./kr) umm HE3KO# n03€ (Hu3Kas no3a: 2.5%10'% k.r./kr).

Ha ®ur. 17 npencraBneHbl penpe3eHTATUBHbIE H300paxeHus skcmpeccun hGAA
(mvmmynorucroxumuss hGAA) B I'3K 1mefiHoro ormena makak-pe3ycoB depe3 35 mnHel mocne
BeeneHuss B Oonpmyio muctepHy AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801 (cnesa) wim
AAVhu68.CAG.BiP-vIGF2 hGAAcoV7801.4XmiR 183 (cnpaBa) B BbICOKOI n03€, paBHOM 3el3
K.T.

Ha ®ur. 18 mnpencraBneHbl pernpe3eHTaTUBHblE H300paxkeHus oskcmpeccun hGAA
(mmmynorucroxumust hGAA) B I'3K nosicHu4HOrO OTAENa MaKak-pe3ycoB uepes 35 aHel nocie
BBeneHnss B Oombmyro wnucrepny AAVhu68 CAG BiP-vIGF2. hGAAcoV7801 (cnesa) wuim
AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801.4XmiR 183 (cmpaBa) B BBICOKOH 103€, paBHOH 3el3
K.T.

Ha ®wur. 19 npencraBneHbl pernpe3eHTaTUBHbIE H300pakeHus skcrpeccun hGAA
(mvmmyHorucTOXUMHUE hGAA) B HIJKHUX JBUTATENbHBIX HEWPOHAX CIUHHOIO MO3ra MaKak-
pe3ycoB dyepe3 35 ngHell mocie BBeneHuss B Oonbinyro nuctepHy AAVhu68 CAG.BiP-
vIGF2 hGAAcoV7801 (cnesa) wumu AAVhu68 CAG BiP-vIGF2.hGAAcoV7801.4XmiR183
(cripaBa) B BBICOKOH /103€, paBHOI 3e13 K.T.

Ha ®ur. 20 mnpencraBieHbl penpe3eHTATUBHbIE H300paxeHus oskcmpeccmn hGAA
(mvmmynorucroxumuss hGAA) B cepaume Makak-pe3ycoB uepe3 35 AHEH IOCiie BBEICHUS B
Oonpyro LIUCTEPHY AAVhu68.CAG BiP-vIGF2. hGAAcoV7801 (cneBa) WJIH
AAVhu68.CAG.BiP-vIGF2 hGAAcoV7801.4XmiR 183 (cpaBa) B BBICOKOI n03€, paBHOH 3el3
K.T.

Qur. 21A - @ur. 21C u300paXkarOT THUCTOMATOJIOIMYECKYIO OLEHKY HEWPOHAIBbHOU
nerenepaunu [ 3K u uadumibTpannn BocnanmutenbHbix KieTok B [ 3K meilinoro cermenra (®uwur.
21A), rpyaHoro cermenra (®@ur. 21B), u nosicanuHoro cermenra (®@ur. 21C) y mMakak-pe3ycoB

yepe3 35 gHel mocnme BBemeHus B Oompmyro  muctepHy AAVhu68.CAG.BiP-



vIGF2. hGAAcoV780I mmu AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801.4XmiR183 B BeICOKOM
nose 3x10" k.r. JocraBky BekTopoB AAVhu68 ocymecTBisiin nunbekuueii B odomem oobeme 1
M1 crepuiibHOM  uckycctBeHHoW CMOK  (Hocurenb) B OOJNBIIYIO — LUCTEPHY, IOA
¢daroopockonmuuecKkuM KOHTpoJsieM, kKak Obuio omucaHo panee (Katz et al,, Hum Gene Ther.
Methods, 2018, 29:212-9). CeprudunmpoBaHHbelli MHHUCTEPCTBOM 3apaBooxpaHeHus CIIA
BETEpUHAPHBIN IMATOJOrOAHATOM B CJIETIOM PEXHME 10 OTHOIIEHUIO K TpYyIIe, MOJydaBLIel
BEKTOpPBI, YCTAHABJINBAJ CTENEHU TSDKECTHU, ONpeiesieHHble Kak O 1 OTCYTCTBUs MopaxeHus, 1
s MuHuMaibHOro (<10%), 2 nns cnaboro (10-25%), 3 nna ymepennoro (25-50%), 4 nns
3HauuTenbHOro (50-95%) u S5 s Tskenoro (>95%). Kaxknasi ToYka JaHHBIX COOTBETCTBYET
onnomy I'3K. IIpoBonunace orenka MuHuMyM IsiTH ['3K Ha cerMeHT U Ha )KMBOTHOE.

@ur. 22A - ®@ur. 22C gemonctpupyoT ypoBHH ACT (®@ur. 22A), yposuu AJIT (Pwur.
22B) u konmnuectBo TpoMOouToB (Pur. 22C) ni1st Makak-pe3yCcoB MOC/E BBEASHHS B OOJBIIYIO
LUACTEPHY AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801 WJIH AAVhu68.CAG.BiP-
vIGF2 hGAAcoV7801.4XmiR183 B BeICOKOI1 03¢, paBHOI 313 K.T.

@ur. 23 noka3biBaeT ypoBHU akTuBHOCTH hGAA B miasme y NHP (HeuenoBexkooOpa3Hbie
NpUMaThl), KOTOpPBIM BBOAWIM B Oojpmyro nucrepny (ICM) AAVhu68.CAG.BiP-
vIGF2. hGAAcoV780I mmu AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801.4XmiR183 B BeICOKOM
nose, paBHoii 3e13 k.r., B qHu 0-35 mociie UHbEKLNH.

@ur. 24A - @ur. 24G 1EeMOHCTPUPYIOT Pe3yJibTaThl ONpPENeTeHHs] CKOPOCTH HEPBHOM
MPOBOAMMOCTH B HCXOIHBII MOMEHT BpeMeHU U B AeHb 35 y NHP (HeuenoBekooOpasHbie
NpUMaThl), KOTOPbIM BBOAMIM (B Oombimyro mucrepHy, 3el3 kr.) AAVhu68.CAG.BiP-
vIGF2.hGAAcoV780I umu AAVhu68.CAG BiP-vIGF2.hGAAcoV7801.4XmiR183.

@ur. 25A u Qur. 25B u3o0pakaer pe3ysibTaThl AOJITOBPEMEHHOTO HAOMIONEHMS 3a
Maccol Tena mociie MHbeKUMU BekTopa (neHb 0) mo 180 mHel mocie MHBEKIUH Y MBIIEH ¢
Gonesnpto [Tomme, KOTOpBIE MOJyyYaNy JieueHHe Ha MO3AHeH cTaguu 3aboseBaHus B Bo3pacre 7
MECSILIeB M YK€ HMEJIH CHMITOMbI B HA4yaJbHbIi MOMEHT BpeMeHH. OHH TOJyYasiu
AAVhu68.CAG.BiP- vIGF2.hGAAcoV7801 ¢ wucnosibp30BaHHEM AalIbTEPHATUBHBIX MyTEH
BBEJICHUS] U YPOBHEW 103 uHTpauepedpoenTpukysipHo (MLIB) B Bricokoit noze (B.1.) (lell
K.T.) win Hu3ko# nose (H.1.) (5e10 kx.r.), BuyTpuenHo (BB) B BbicOKoit no3e (Sel3 k.r./kr) wim
Hu3Kkoi nose (lel3 x.r./kr), u komOuHauueit M1IB 1 BB B HU3KHX 103aX WJIM BBICOKHX H03aX.
Hzo0pakeHbl cpenHUEe 3HAYECHUs M CTaHAAPTHBIE OTKJIOHEHHS. CTaTHCTUYECKUH aHaiu3 ISt
KQXXIOTO MOMEHTa BPEMEHH IPOBOIWIM C HCIOJb30BAaHHEM KpUTEpHs YHIKOKCOHa-MaHHa-
YUTHH MeXy KOHTPOJbHBIMH rpynnamu HokayT-PCh (pocdarno-conesoit Oydep) u npyrumu
rpymmamu. * p<0,05; **p<0,01

@ur. 26A u Qur. 26B MOKa3pIBAIOT PE3YJNBTATHl JOJTOBPEMEHHOrO HAOMIOAEHUS 3a
COOTHOIIEHHEM CHJIBI CXBAaTa U MAacChl T€Jla C MOMEHTa UHBbEeKINH BekTopa (neHs 0) no 180 nueit
NOCJIe MHBEKIMU Yy Mbllied ¢ OonesHpio Ilomme, KoTOphle MOJydanu JieueHHEe Ha TMO3JHEH
craguy 3a00NIeBaHMS B BO3PACTe 7 MECALIEB U YK€ MMEJIU CHMIITOMBl B HA4aJbHBIH MOMEHT
BpemeHu. (Pur. 26A) Meiun nomaydamn  AAVhu68.CAG.BiP-vIGF2. hGAAcoV7801 ¢

HUCITIOJIb30BAHHUEM AJIbTCPHATHBHbBIX HYTefI BBCIACHUA u ypOBHeﬁ J03:
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uHTpanepedposenTpukysipuo (MLB) B Bbicokoit noze (MLB B.x.: lell k.r.), BHYTpUBEHHO
(BB) B BbICOKOIT 03¢ (BB B.1.: 5€13 k.r./kr), n komOnHauusmu LB u BB B BbicOKHX m03ax H
HUIIB u BB B Huskux pnozax. Culy cxBara U3MEpsUIM B pPa3Hble MOMEHTbI BPEMEHH C
ucnonp3oBanueM u3mepurenst cunbl cxBata (IITC Life Science). IlpeobpaszoBarens B
U3MEpUTENIe CUJIBI CXBAaTa COEIMHEH C IPOBOJIOUYHON CETKOM, COENMHEHHOH ¢ aHOJUPOBAHHOM
OMOPHOM MJIACTUHOMN. JKUBOTHOE A€p:KaT 3a XBOCT M OCTOPOKHO MEPEMEILIAOT HaJ CETKOM, IOKa
OHO He YXBAaTUTCS 3a CETKy 4eTbIpbMs Janamu. IIpoBOmAT Tpu H3MEpEeHUs CHJIbI CXBaTa, U
CpeaHee 3HAYEHHUE 3TUX IMOKa3aTeNell mpencTaBisaeT coOOH CHly CXBaTa KUBOTHOTO B JAHHBIH
MoMmeHT BpemeHH. (Pur. 26B) PesynbraThl B neHb 180, memMoHcTpupyroue npupoct dddexra
BB+UIIB B.n. mo cpaBHeHuro ¢ BB B.A. 3HavueHus BeNMYMH HOPMHPYIOT MO Macce Tela
»uBOTHOrO. N=4 camua u 4 camku Ha rpynmny. CTaTUCTHUECKUH aHaN3 A KaXXIOr0 MOMEHTa
BPEMEHH OCYIIECTBIISIIOT MyTEM MPOBEIASHHUS OIHOCTOPOHHETO MUCTIEPCHOHHOrO aHanu3a (Pwur.
26A) nmu 1ByX(aKTOPHOTO JUCTIEPCHOHHOTO aHajm3a (Pur. 26B), anmoctepuopHOro KpuTepus
MHOXKECTBEHHBIX cpaBHeHHMH ¢ HOKayT-@CBb koHTponpHOH rpymmoi. * p<0,05, ** p<0,01,
*#%p<0,001

@ur. 27A u Qur. 27B 1eMOHCTPUPYIOT PE3YJbTAThl TUIETU3MOrpaduu Al MbIIEH C
6oneznsto Ilomme, kotopsim BBOAmIH BekTOop AAVhu68.CAG.BiP-vIGF2 hGAAcoV7801 BB,
ULIB, wnu BB u ULIB (aBotinoii nyTs BBeneHus1). (Pur. 27A) crumynsus 5% CO2. (Pur. 27B)
crumysiius 7% CO2.

@ur. 28 NOKa3blBAET HAKOIUICHUE TJIMKOI€HAa B YETBIPEXIJIABOM MBIIILE, CEpALE U
CIIMHHOM MO3Te€ TMOCTCUMITOMATHYEeCKUX Mbliiel ¢ Oonesnbto Ilomrie mocne Beenmenust MI[B
BbICOKOM 110o3bl (B.a.: lell x.r.) wim Hm3kod no3el (H.4.. S5el0 k.r.) AAVhu68 CAGBIiP-
vIGF2.hGAAcoV780I.

Qur. 29 noka3pBaeT HAKOIUIEHHE TJIMKOI€HAa B YETHIPEXIVIABOM MBIIIIE, CEpALE U
CIIMHHOM MO3T€ TOCTCUMITOMATHYeCKUX Mblmed ¢ Oosnesnbto Ilomme mnocne BBenenuss BB
BBICOKOM 103kl (B.A.: 5el3 k.r./kr) wiu Huzkou no3wl (H.4.0 lel3 k.r./kr) AAVhu68.CAG.BiP-
vIGF2.hGAAcoV780l.

@ur. 30A - @ur. 30C neMOHCTpHUPYIOT akTUBHOCTh hGAA B m1a3me Mblieit ¢ 00JIe3HbO
ITommne, xotopsim BBOAMIH BekTOop AAVhu68.CAG.BiP-vIGF2 hGAAcoV7801 BB, ULIB, wiu
BB u ULIB (aBoiiHoii myTh BBeaenus1) B aeHb 30 (Pur. 30A), nenp 60 (Pur. 30B) u nensp 90
(®ur. 30C).

@ur. 31 uzobpakaer cxeMy HCCIEAOBAaHUS MO OLEHKe eanHcTBeHHOro (BB wumm B
OonpIIyE0 LMCTEpPHY) U JABOWHOrO myTtei BBeneHuss (BB+B Oonpmyro 1muctepHy) vy
HEeUeJIOBEKOOOPa3HBIX MPHUMATOB.

@ur. 32A - ©ur. 32H nemonctpupytot nerekruposanne hGAA u aktuBrHOCTH hGAA B
miasme U CMJXK HeuenoBekooOpasHeix mnpumaroB mocie BBeaeHns AAVhu68.CAG.BiP-
vIGF2 hGAAcoV7801 BB miu B OOJbIIyIO IUCTEPHY.

@ur. 33A - @ur. 33F neMOHCTPUPYIOT TMCTONATOJOTHYECKYIO OLIEHKY HEHpPOHAJIbHON
nereHeparmu 3K u ununbTpaumn BocmanurenbHbix kieTok (®Pur. 33A - @ur. 33C) u

akcoHornatuu crmHHOro mosra (@ur. 33D - @ur. 33F) y maxak-pe3ycoB IOCie€ BBEIEHUS
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AAVhu68.CAG.BiP-vIGF2 hGAAcoV780I BB (lel3 k.r./kr wim Sel3 x.r./kr) unu B OONbIIyIO
mucrepny (lel3 x.r. mimm 3el3 k.r.). CepTudguurpoBaHHBII MUHHCTEPCTBOM 3JIPABOOXPAHEHUS
CIJA BerepuHApHBIN IATOJOrOAHATOM B CJENOM pPEKUME [0 OTHOLIEHUIO K TPYIIIE,
NOJIy4aBIIEH BEKTOPBI, YCTAHABJINBAJ CTENEHU TSDKECTH, OINpeseseHHble Kak O 1 OTCYTCTBHS
nopakenus, 1 ans MuHuManbHOro (<10%), 2 ans cnaboro (10-25%), 3 nns ymepenHoro (25-
50%), 4 nns 3HaunTenbHOrO (50-95%) U 5 must Tskenoro (>95%).

Ha ®wur. 34 mnpexacraBieHbl penpe3eHTaTHBHbIE H300pakeHus skcrpeccun hGAA
(mvmmyHorucTOXUMHUI hGAA) B 4eTHIPEXTIJIABOM MBIIINE, CEpPALle U CIMHHOM MO3T€ MakKak-
pe3ycoB nocyie BBeaeHus: Hu3koi 10361 AAVhu68 CAG.BiP-vIGF2 hGAAcoV780I (BB - 1el3
K.T./KT, B OOJbInyr0 LUCTEpHY - lel3 k.r.).

INOAPOBHOE OITMCAHUE M30BPETEHUA

[IpennararoTcsi KOMITO3UIMH JJIs1 JOCTABKH CIIUTOrO O€JIKa, CONEpIKaIlero CUrHAJbHBIN
nenrtun 1 nentux VIGF2, ciuTelii ¢ mo MeHbInel Mepe akTUBHON YacThio pepmenta hGAA780I,
nanueHTam ¢ 6onesnbio [Tomme. CiocoObl X M3TOTOBJICHUS U IPUMEHEHHs OMHUCAHbI B JAHHOM
TOKYMEHTE, BKJIFOYAsi CXEMBbI JIEUEHUS MTALIMEHTOB TAKIMH KOMITO3ULIMSIMHL.

Hcnonp3yeMelli B TaHHOM JOKYMeHTEe TepMuH “‘Oone3Hp llomme”, koTopas Takxke
Ha3bIBaeTCs e(PUIUTOM ManbTasbl, Ooyne3Hpr0 HakoruieHus: raukoreHa tuma II (GSDID) wmm
rnmukoreHo3oM Tuna Il mpenHasHaueH Ui OOO3HAYEHHS T'€HETUYECKOTO PacCTPOHCTBA
JM30COMAIIBHOTO HAKOIUICHHS, XapaKTEPHU3YIOIIErocs MOJHBIM OTCYTCTBUEM HIJIM YaCTHYHBIM
nepuUUTOM JH30COMATBHOTO (epMeHTa KUCIOH anbda-rmoko3unassl (GAA), BbI3BIBAEMbIM
myTauusMu resa GAA, KOTOpbIN KOAUPYET KUCIYHO O-IVIIOKO3MAA3y. DTOT TEPMUH BKIIIOYAET,
0e3 orpanudeHuii, ¢Gopmbl 3a00yieBaHUs C PAHHUM M TO3AHUM HadalioM, BKJIOUas, Oe3

OrpaHUYeHU, NHPAHTUIIBHYIO, I0BEHWIbHYIO, U Oone3Hb [ToMiie y B3pOCIbIX.

3 [P

Cnenyer moHuMaTth, 4TO rpedeckass OykBa “anba’ M CUMBOJ “0 HCMONB3YIOTCS
B3aMMO3aMEHSeMO B IaHHOM OIMCAHUU M300peTeHns. AHAJIOIUYHO, rpedyeckas Oyksa “menbra’
U “A” UCTIONB3YIOTCS B3AaUMO3aMEHSIEMO B JAHHOM OIMHUCAHUN H300pETeHUSI.

Hcnonp3yeMblii B JAaHHOM JOKYMEHTE TEPMHUH “‘KHUCHas o-riaroko3upasa’ wid “GAA”
OTHOCUTCSl K JIU30COMAIbHOMY (EPMEHTY, KOTOpbIi rumponusyer o-1,4 cBasu mexnay D-
TNIFOKO3HBIMU 3BEHBbSIMH TNIMKOT€HA, MaJbTO3bl U WM30MAJbTO3bl. AJIbTEpHATHBHbIE HA3BaHMUS
BKJIFOYAIOT, 0€3 OrpaHHuYeHHi, Jru30coMalbHyi0 o-rmoko3unaszy (EC:3.2.1.20); rimrokoamunasy;
1,4-a-D-rnrokaH-TIIOKOTUAPOIA3y,  aMIJIOTJIIOKO3UAa3y, TaMMa-aMuiasy W 3K30-1,4-0-
rmoko3uaasy.  Kwucmas  o-mmokosmpmasza  yenoBeka kogmpyercsi reHom  GAA (NCBI
(Hamwonanbublii ieHTp OuotexHonorudeckoit nadopmanuu (National Centre for Biotechnology
Information)) ID rena 2548), koTopslii ObUT KapTUPOBaH HA JJIMHHOM IUIeYe XPOMOCOMBI 17
(mokyc 17q25.2-q25.3). Konceppatunbiii rekcamentug WIDMNE B  aMUHOKHCIOTHBIX
ocratkax 516-521 HeoOXomuMm [UIs AKTUBHOCTH O€lKa KHCJIOH O-TJFOKO3UAas3bl. TepMuH
“hGAA” oTHOCHTCS K KOAMPYIOLIEH MOCIe0BaTEIbHOCTH YeoBedeckoii GAA.

IIpn ucnonb3oBaHuM B AaHHOM pAo0KymeHTe, “pAAB.hGAA” ortHocurcs k pAAB,
uMmeroeMy karncug AAB, B KOTOpBII yIIakOBaH M€HOM BEKTOPA, COAEP:KALUM, KAK MUHUMYM,

KOZIUPYIOIIYIO MocenoBarenbHoCTh pepmenTa GAA (Hanpumep, BapuanT 7801, ciuTeiit 6enok,
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cofepkaluil curHanbHbii nentua U nentua VIGF2, cnuTelii ¢ mo MeHblell Mepe akTHUBHOM
gacTeio pepmenTa hGAA780I). rAAVhu68 hGAA unn rAAVhu68 hGAA otHocsaTcs k pAAB, B
kotopoMm Karicung AAB mpencrasisier coOoii karmcuny AAVhu68, kak ompeneneHO B JaHHOM
JOKYMEHTE.

Co ccpuikoii Ha HyMepauuio nojxHopasMepHoil hGAA, B aMUHOKHCIOTHBIX MOJIOKEHUSAX
1-27 pacnosnoxeH curHaibHbIi nmentun. Kpome Toro, ykasaHHBIH (EPMEHT acCOLMMPOBAH CO
MHO)KECTBOM 3peJbIX OENKOB, TAKUX KAaK 3peJsiblii OeIOK B aMMHOKHCIIOTHBIX TOJIOKEHUsIX 70-
952, 3penblit Oenok pasmepom 76 kJla, pacmooKeHHBIM B aMHHOKHUCIOTHBIX MOJOKEHUsIX 123-
952, u 3penbiii 6enok pazmepom 70 kJ/la B aMUHOKHUCIIOTHBIX TOJIOKEHUsIX 204-952. “ AKTUBHBIH
KaTaJIuTHuecKuil caiit” comepskut rexcarnentun WIDMNE (amuHOKHCTOTHBIE OcTaTKu 516-521
SEQ ID NO: 3). B HEKOTOpbIX BapHaHTaX OCYLIECTBIICHHS U300PETEHUsI MOKET OBbITh BBIOpAH
Oonee muMHHBIA (parmMeHT, Hampumep, moJoxkeHuss 516-616. Jlpyrue akTUBHBIE CaANTHI
BKJIFOYAIOT JINTAHJCBSI3bIBAIOLINE CANTBI, KOTOPbIE MOTYT OBITh PACIOJOXKEHbI B OJHOH HIIH
HECKOJIbKUX U3 nosuuuii 376, 404, 405, 441, 481, 516, 518, 519, 600, 613, 616, 649, 674.

Eciu He yxazaHo wuHoe, TepmuH “hGAA780I” mmm “hGAAV780I” ortHOCHTCA K
NOJTHOPA3MEPHOMY  TMPENpoOeNKy, HMEIOLIEeMy aMHHOKHCJIOTHYIO — TOCIIENOBATENbHOCTD,
npeacrasieHnyro B SEQ ID NO: 3. B Hekotopeix ciydasx, TepMuH hGAAco7801 wumm
hGAAcoV7801 ucnonb3yercs mnsg O0O3HAYEHUs] CKOHCTPYHPOBAHHOW NOCIIENOBATENIBbHOCTH,
kogupyromer hGAA780L. Ilo cpaBHeHmi0O ¢ 5TajoHHbIM OenkoM hGAA, omMCaHHBIM B
npensinymeM adzane, hGAA7801 umeer msoneiiumH (Ile wmu 1) B monoxkenun 780, rame
stajoHHblii hGAA conepxur BanmuH (Val wiu V). HeoxxuganHo Ob110 0OOHApy»KEHO, YTO TaKOH
hGAA7801 umeer nyummit spdexr u ynydmeHHbIH Tpopuib 0€30MaCHOCTH MO0 CPABHEHUIO C
nocienosatenbHOCTEIO hGAA, umeromeit Banud B nonokeHnn 780 (hGAAV780), koropas
ObLTa MIMPOKO OMHCAHA B JIUTEpPAType Kak “3TajJOHHAs MOCjenoBaTenbHOCTh . Hampumep, kak
MOXHO yBuAeTb Ha @ur. 5A - ®ur. S5H, stanonnas mnocnenoBatenbHOCTE hGAAV780
UHIYLUPYET TOKCUYHOCTD ((PUOPO3UPYIOLIHIA KapIUOMUO3HT), HEe HAOMIOAAIOINYIOCS TIPU TAKOM
xe no3e pepmenta hGAA7801. Takum obpaszom, ucnosbp3oBanrne hGAA7801 MoxkeT ocnadisTh
WIN YCTPaHITh (GUOPOUPYIOMUI KapAMOMHO3UT Y MALMEHTOB, MOJNy4Yaromux Tepanuio hGAA.
[TonokeHNe CUTHAIBHOTO MENTH/A, 3PEJIoro OeNka, aKTUBHBIX KATAJIUTHYECKUX CANTOB U CAalTOB
cBsizbiBaHUsl hGAA Moker ObITh ONpenesieHO Ha OCHOBAHWW AHAJOTHYHOTO TOJOXKEHUS B
hGAA780I, npencrasiennoii B SEQ ID NO: 3, T.e.,, CHTHAJIbHBIN MEeNTHI B aMUHOKUCJIOTHBIX
noJioXKeHusIX 1-27; 3penblii O€JIOK B aMHHOKHCIIOTHBIX MOJOXeHusx 70-952; 3penbiii Oenok
pa3mepoM 76 k/la, pacronioKeHHbIH B aMUHOKHUCIIOTHBIX MOJIOXKeHUsIX 123-952, u 3penbiii Oenok
pasmepom 70 kx/la B aMMHOKHCJIOTHBIX MOJOXKEHUsAX 204-952; “akTHBHBIN KaTaTUTUYECKUN
caiit’, comepxkamuii rexcanentun WIDMNE (SEQ ID NO: 61) B mNoJnoXeHHsX
AMHUHOKHCIJIOTHBIX OCTaTKOB 516-521; apyrue akTUBHbBIE CANThI BKIIOYAOT JIMTAHACBSI3bIBAIOLINE
CalThl, KOTOPbIE MOTYT OBITh PACIOJIOXKEHbI B OJHOW WJIM HECKOJbKHX W3 mo3unmii 376,
404..405, 441, 481, 516, 518..519, 600, 613, 616, 649, 674.

B HEKOTOpBIX BapuaHTaX OCYILIECTBICHHS M300pETeHHUsT MOXET ObIThb BBIOpaH

hGAA780I, koTophIii UMeeT MOCIEeNOBATEIbHOCTh, MO MeHbIIeH Mepe Ha 95% WAEHTHYHYIO
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hGAA7801, no menbIueli mepe Ha 97% unentnunyro hGAA7801, unn no menpiueii mepe Ha 99%
uneatndHyro hGAA7801 SEQ ID NO: 3. B HEKOTOpbIX BapHaHTaX OCYLIECTBIICHHS
n300peTeHNs PEeayCMaTPUBAETCS MTOCIEN0BATEIbHOCTD, KOTOPas ABIISIETCS 10 MEHbIIEH Mepe
Ha 95%, no meHbInel Mepe Ha 97%, WK o MeHblIeH Mepe Ha 99% UASHTHYHON 3pesioMy OeNKy
hGAA780I SEQ ID NO: 3. B HEKOTOpbIX BapHaHTaxX OCYIUECTBJICHHsS H300pETEeHus,
MIOCJIEIOBATEIbHOCTD, MMEIOIasi OT Mo MeHbined mepe 95% no mo mensbinedr mepe 99%
uneHTnyHocTH ¢ hGAA780I, comepKMT MOCHeNOBATENPHOCTh AKTHMBHOTO KaTAJHUTHYECKOrO
caiiTa, COXpaHEHHYI0 Oe3 KaKux-JTM0O M3MEHeHHH. B HEKOTOpPhIX BapHaHTaX OCYILECTBIICHHS
U300peTeHHMsI, MOCIIe0BATEIbHOCTD, UMEIOINAst OT 1O MeHbInel Mepe 95% 10 1Mo MeHbIel Mepe
99% wunentuynoctu ¢ hGAA780I SEQ ID NO: 3, xapakrepu3yercs HaJIUYHEM YJyUIIEHHOTO
ouonorudeckoro s¢dekra u aydmero npoduis O6e3omacHocTH, YeM dTajoHHbIi hGAAV780,
IpU TECTUPOBAHUM HAa COOTBETCTBYIOLIUX >KMBOTHBIX MOJENsIX. B HEKOTOpbIX BapHaHTax
OCYIIECTBIIEHHUsI M300peTeHus, aHain3 akTHBHOCTH GAA MoxkeT ObITh MpOBeNeH, Kak ObUIO
ommcaHo panee (cm., Harmpumep, J. Hordeaux, et al., Acta Neuropathological Communications,
(2107) 5: 66) wu ¢ UCHOIB30BAHNUEM APYTHX MPHUTOJHBIX METOAOB. B HEKOTOpBIX BapHaHTax
ocymecteineHust uzobperenusi, ¢epmeHT hGAA780I conmepkut MomupuKanuu B IPYTrUX
NO3MLMSAX AMHHOKUCIIOTHOH mocnenoBareabHOCTH hGAA. Ilpumepsl MyTaHTOB MOTYT
BKJIIOUaTh, Hampumep, onucanHele B mnareHTe CHIA 9920307. B HeKOTOpBIX BapuUaHTax
ocyuecTBieHust n3obpereHusi, Takoil myraHt hGAA7801 mMoxeT COXpaHSATh, KaK MHUHHMYM,
akTuBHbIN Kartamurudeckuil cait: WIDMNE (SEQ ID NO: 61) n aMUHOKHCIOTEI B OOJNacTH
7801, kak ONMUCAHO HUXKE.

B HeKOTOpBIX BapuaHTaxX OCYIIECTBJIECHUS H300pPETEHUs NPEANaraeTcs HOBBIA CIMTHINA
o6emok hGAA780I, KOTOpBIH COAEPXKUT JHUAEPHBIH MENTHI, OTIWYHBIA OT HATUBHOTO
curHaibHOro nentuga hGAA. B HekoTOpbIX BapuaHTax OCYINECTBICHUS M300pETeHMs, TaKOH
5K30T€HHBIM JINAEPHBI NENTHA MNPEANOYTUTEIbHO HMEET 4eJOBEUECKOe NPOUCXOXKIACHHE U
MOXET BKJIIOYaTh, Hampumep, auaepHelii nentun IL-2. KoHkpeTHbIe 5K30r€HHbIE CUTHAJIbHBIE
NEeNTUIbI, TPUMEHUMbIE B OMPENETICHHBIX BAPHAHTAX OCYIIECTBJICHUS U300PETEHUs, BKIIIOYAIOT
aMUHOKHUCIOTH 1-20 xumoTrpurcuHoreHa B2, curHambHbli mentun aibda-1-aHTUTpUNCHHA
YeJIOBeKa, aMHHOKHUCIOTHI 1-25 upypoHart-2-cynbdarassl, U aMHHOKUCIIOTHI 1-23 mHruburopa
nporeassl Cl. Cwm., nampumep, WO02018046774. Jlpyrue CHUrHaJbHBIE/IUACPHBIC MENTUIBI
MOTYT HAaTHBHO MPHCYTCTBOBAaTb, B YAaCTHOCTH, B HMMYyHorjnoOyiamHe (Hampumep, IgQ),
nurokuHe (Hampumep, 1L-2, 1112, IL18 u T.m.), uHCynuHe, anpOymuHe, B-TIIIOKYpOHHIA3E,
IIEJIOYHON TpoTease, WM CEKPETOPHBIX CUTHANBHBIX mnentunax ¢uOponektnHa. Cm., Takxke,
Hanpumep, signalpeptide.de/index.php?m=listspdb _mammalia.

Taxoii xumepnbiii hGAA7801 MoxeT UMeThb 3K30T€HHBIH JIMACPHBINA IENTHI BMECTO
NOJTHOTO HATHUBHOIO CHrHasbHOro memnruga pasmepom 27 AK. HeobGs3atenbHo, N-KOHIIEBOE
yceuenne ¢epmenra hGAA780I moker KacaTbCsi TOJNBKO YacTH CHUTHAJIBHOTO IENTHIA
(Harpumep, aenenyst OT MPUMEPHO 2 10 MPUMEPHO 25 aMHUHOKHCIOT, WM HMPOMEKYTOYHBIX
3HaYeHWH B YKAa3aHHOM AMAIa30HE), BCEr0 CUTHAJIBHOIO MNenTHaa uid (parmeHra Oonbliei

JUIMHBI, Y€M CUTHAJbHBIA menTun (Hampumep, 10 aMMHOKUCIOTH 70, mo Hymepanuu SEQ ID
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NO: 3. HeoOsi3arenpHOo, Takol ¢epMeHT MoxkeT conep:karTb C-KOHIIEBOE yCEeYeHHe IJTMHOU
okoJio 5, 10, 15 unu 20 aMMHOKHCIIOT.

B HeKkoTOpBIX BapHaHTax OCYINECTBJICHHUsS H300pETeHMs, NMPeNyCMaTPUBAETCS HOBBIN
cnuThI Oenok, kKoTophlii comep:kut 3penbiit Oenok hGAA780I (AK 70-952), 3pensiii 70 x/la
6enok (AK 123-952), wmu 3pensiit 76 x/la 6enok (AK 204-952), cBs3aHHBIH ¢ MapTHEPOM IO
ciusianio. HeoOsi3aTenbHO, COUThI O€JIOK AONMOJIHUTENBHO COAEPKUT CUTHAJIBHBIN IMENTHI,
ABJSIOINMICS HeHaTuBHBIM Ui hGAA. JlonmomHMTENbHO, HEOOs3aTeNbHO, OAMH W3 JTHX
BAPUAHTOB OCYINECTBJICHUS H300pETEHHMsT MOXKET OMOJIHUTENBHO coaepxkarbh C-KOHLEeBOe
ycedeHue okouo 5, 10, 15 nnu 20 aMUHOKUCIIOT B IIUHY.

B HEKOTOpBIX BapuaHTaX OCYIUECTBJICHUS M300PETEHMs, CIUTHIN OEJIOK, COIep Kaluii
6enok hGAA780I, Brirouaer mo MeHblneld mepe amuHOKHCIOTHI 204-890 u3 SEQ ID NO: 3
(hGAA780I) nnu mocienoBaTeNIbHOCTb, 10 MeHbINEH Mepe Ha 95% HIEeHTUYHYIO C Hel, KoTopast
conepxur lle B monoxxernu 780. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHS H300peTeHMs, OeJIoK
hGAA7801 comepxut mo MeHbinedl Mepe aMHHOKUCIOTHI 204-952 n3 SEQ ID NO: 3, wm
NOCJIEIOBATENIbHOCTD, 110 MEHbIIEeH Mepe Ha 95% HIeHTHUYHYIO ¢ Hel, koTopast conepkur lle B
nojoxxernn 780. B HEKOTOpBIX BapuaHTax OCylecTBIeHHs u3oOpereHusi, 6emok hGAA7801

COINEPKUT MO MeHblled Mepe amuHOkuciaoTel 123-890 u3 SEQ ID NO: 3, umm

2
NIOCJIEIOBATENbHOCTD, 110 MEHbIIEeH Mepe Ha 95% HIeHTHUHYIO ¢ Hel, koTopast conepkur lle B
nonoxennn 780. B HeKOTOpBIX BapuaHTax ocyliecTBieHus nzoOperenus, pepmeHT hGAA780I1

COIAEPKUT IO MeHblled Mepe amuHOkuciaorel 70-952 w3 SEQ ID NO: 3, wuwm

NIOCJIEIOBATENIbHOCTD, 110 MEHbIIeH Mepe Ha 95% HIeHTH4HYIO ¢ Hel, koTopast conepkur lle B
nonoxennn 780. B HeKOTOpBIX BapuaHTax ocCyuiecTBiIeHHs u3oOpereHus, Oenok hGAA780I
COIAEPKUT MO MeHblleld Mepe amuHokucnorel 70-890 u3 SEQ ID NO: 3, wumm
HIOCJIEIOBATENIbHOCTD, TI0 MEHbIIEH Mepe Ha 95% HMIOeHTUUHYIO ¢ Hell, KoTopas comepskurt lle B
nojoxenuu 780.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS W300pETEHUs, CIUTHIA OEJOK COOEpPIKHUT
CUTHAJIbHYIO U JIMAEPHYIO MOCIIEN0BATEIbHOCTH U MocienoBareibHocTh hGAA 7801, umerornyto
no MeHbinell Mepe 95% WAEHTHUYHOCTH, MO MeHblueld mepe Ha 97% HOEHTUYHOCTH, WIH IO
Menbineir Mepe Ha 99% wunentuudoctu ¢ SEQ ID NO: 7, He uMeeT U3MEeHEHUIH B aKTUBHOM
caiiTe W/WIM HEe uUMeeT WU3MEeHeHUH B aMmuHokuciorax 3-12 N-xonma w/wnn C-kOHIA IO
CPaBHEHHIO C aKTHBHBIM caiTOM. B mNpeanodyTuTrenpHbIX BapuaHTax OCYLIECTBJICHUS
u300peTeHus, CKOHCTPYUPOBAHHAS JKCIPECCHOHHAs kaccera hGAA koaumpyer Mo MeHbIIeH
mepe ¢pparmeHT hGAA780I venoseka, cocrosiuuii uz: T - Val(V) - P - Ile (7801 - Glu(E) -
Ala(A) - Leu(L) (SEQ ID NO: 62). B HEKOTOpBIX BapHaHTax OCYLIECTBIEHHs H300pETEeHUs,
CKOHCTPYHMPOBaHHAsl JSKCIpeccHoHHast kaccera hGAA xomupyer Oojiee IIMHHBIA (PparMeHT
hGAA780I gyenoseka: Gln (Q)-T-V -P-780I-E-A-L-Gly (G) (SEQ ID NO: 63). B
HEKOTOPBIX BApHAHTAX OCYIIECTBIEHHS HM300pPETEHUs, CKOHCTPYHPOBAHHAS HKCIPECCHOHHAS
kacceta hGAA  xommpyer (¢parMeHT, COOTBETCTBYIOLIWI, IO  MEHbLIEH  Mepe,
nocnenoBatebHOCTH. PLGT - Trp (W) - Tyr (Y) - Asp (D) - LQTVP - 7801 - EALG - (Ser win
S) - L - PPPPAA (SEQ ID NO: 64). AHanoru4yHo, B TPENNOUYTUTEIbHBIX BapHUaHTAX
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OCYIIECTBIIEHUs] HM300pETEHUs, B AKTUBHOM CalTe CBS3bIBAHMA OTCYTCTBYIOT W3MEHEHHSI
amuaokucinor (AK 518-521 SEQ ID NO: 3). B HeKoTOphIX BapHaHTaX OCYIIECTBIICHHS
n300peTeHusi, CaliThI CBsI3bIBAHUS B mojioxkeHusx 600, 616 w/mnu 674 ocratorcst 63 N3MEHEeHUH.
B HexoTOpbIX BapuaHTaX OCYLIECTBJIEHHsS HM300pEeTEeHUs! YKa3aHHBIN CIUTBIA O€JOK MOAEPKUT
CUTHAJIbHBIN NEenTUs, HeoOs3aTeNTbHbII BBICTYII vIGF+2GS, HeoOs13aTeNIbHbIH
NPOTEOIUTHYECKHH MEeNTHA SHAoIasMaTudeckoro perukyiayma (OP) n Bapuant hGAA780I ¢
neneuneil mepbix 35 ammuHOkHCIOT hGAA (T.e., 0€3 HATUBHOIO CUTHAJBHOTO MENTHAA H
AMUHOKHCIIOT 28-35).

B HekoTOphIX BapuaHTAaX OCYLIECTBJICHHS U300pETEeHUs, MpPeayCMaTpPUBAETCS
CEeKPETHPYEeMbIii CKOHCTPYyHpOBaHHbIM GAA, KOTOPBIH CONEPIKUT CUTHANBHBIN mnentun BiP,
Boictynn IGF2+2GS u ammuokucnorsr 61-952 hGAA 7801 (¢ neneuwmeit amuuokucior 1-60
hGAA780]). B HEKOTOpbIX BapHUaHTaX OCYIIECTBJICHUS H300pETEHHs, B JaHHOM JOKYMEHTE
npeaycMaTpuBaetcst Ciuthiil 0enok, conepskauii SEQ ID NO: 6 win nociaenoBaTeibHOCTb, O
MeHbllel Mmepe Ha 95% wupeHTHYHY0O ¢ Heil. B HeEKOTOprIX BapuaHTax OCYLIECTBJIECHMUS
u3obperenus;, cnutblii Oenok komupyercs SEQ ID NO: 7 unm mocienoBaTeNnbHOCTBIO, 10
MeHblled Mmepe Ha 95% wuaeHTHYHOIO ¢ Hell. B HeEKOTOpbIX BapuaHTax OCYILIECTBJIEHUS
n3o0pereHus, CIuThlii Oenok comepxutr mnochenosaredbHocTh SEQ ID NO: 4 wumm
MIOCJIEI0BATENBHOCTD, 110 MeHbIIEeH Mepe Ha 95% uaeHTUUHYIO ¢ Hell. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUsS] U300peTeHus1, CIUThIA Oeok comep:kut mocnenosarenbHoct SEQ ID NO: 5
WM NIOCNIEA0BATENbHOCTD, 110 MEHbLIEH Mepe Ha 95% UAEHTUYHYIO ¢ Hell.

Komnonenmor  ciumsix  0enxos, npedycmampueaemvlx 6 OAHHOM — OOKYMeHHe,
OOONOTHUMENLHO ONUCAHBI HUDICE.

Ilenmuosi, ceazviearowue CI-MPR

B naHHOM nOKyMEHTE INpenyCMaTpUBAIOTCS INMENTUAbL, KoTopble cBs3biBaroT CI-MPR
(KaTHOH-HE3aBUCHMBIH MaHHO030-0-ocdarHeii peuentop) (Hampumep, mnentuasl VIGF2).
Cnuteie Oenku, comepkamiie Takue nentuabl U 6enok hGAA7801, mpu sKCpeccuu U3 BEKTOpa
IUIs TeHHOM Tepanuu, HauennBatoT hGAA7801 Ha HyXHarOUIMecs B HEM KJIETKH, YBEJINYHBAET
KJIETOYHOE TIOTJIOLIEHHE TAKUMH KIETKAMH U HalpaBisieT CYyOKJIETOYHYIO JIOKATH3ALHIO
TepaneBTHUeCKOro Oenka (HampuMep, B JIM30COMbI). B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS
u3zo0perenusi, nentun ciauBaloT ¢ N-koHmom Oenka hGAA7801. B HekoTOphIX BapuaHTax
ocyuiecTBiieHUs] u3obperenusi, nentuy ciauBarT ¢ C-koHuom Oenka hGAA7801. B HekoTOpbIX
BapHaHTaX OCYINECTBJCHUS W300peTeHus], MNEenTua mnpeacrapisier coboit mentun vIGF2.
Hexkotopeie nenrunsl vIGF2 coxpanstoT Bbicokyro addunHOCT cBsizbiBanus ¢ CI-MPR, B ToO
Bpemsi kak ux adpdunHocTh K peuentopy IGF1, penenropy mucynuna u IGF-cBs3biBarommm
6enkam (IGFBP) cHmxaercs nnm ucuesaer. TakuM oOpa3oM, HEKOTOPbIE BapUAHTHI MENTHIOB
IGF2 sBnstroTCst 3HAUUTENBHO O0Nee CENEKTUBHBIMU 1 HMEIOT IOHWKEHHBIE PUCKHU, CBSI3aHHBIE C
6e3omacHocThio, o cpaBHeHUIO ¢ IGF2 nukoro tuma. Ilentuner vIGF2 B maHHOM nokymeHTe
BKJIFOYAIOT TENTHABL, UMEIOIUEe aMUHOKHCIOTHYI0 mnochenoatenbHOCTh SEQ ID NO: 46.
BapuanTel nentunos IGF2 nononHuTeNbHO BKIIOYAIOT MENTH/BI C BAPMAHTAMU aMUHOKUCIIOT B
TIOJIOJKEHUSIX 6, 26, 27, 43, 48, 49, 50, 54, 55 um 65 no cpasHenmo ¢ IGF2 auxoro tuma (SEQ
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ID NO: 34). B HekoTOpbIX BapuaHTax ocyuiecTBieHus uszobperenus, nentun vIGF2 umeer
MOCJIEOBATEIbHOCTD, UMEIOIIYIO OJHY WJIM HECKOJbKO 3aME€H U3 IPYIIbI, cocTosmen u3 EoR,
F26S, Y27L, V43L, F48T, R49S, S50I, AS4R, L55R u K65R. B HekoTOphIX BapuaHTax
ocymectieHust u3ooperenus, nentun VIGF2 umeer mnociaenoBaTenbHOCTb, CONEPIKAILYIO
3ameny E6R. B HekoTophIx BapuaHTax ocyuiectBieHus nsoOperenus, nentun VIGF2 umeer
IIOCJIEIOBATENIbHOCTD, COAepKalylo 3aMeHy F26S. B HekoTOpbIX BapHaHTaxX OCYIIECTBIIEHUS
u3obperenus, nentun VIGF2 umeer mocnemoBaTenbHOCTh, coieprkamyro 3amerny Y27L. B
HEKOTOPBIX BapHUAHTAaX OCYINECTBICHUS  M300peTeHus, nentuny  vIGF2 UMEET
MOCJIEIOBATENbHOCTD, COAEpKalylo 3ameHy V43L. B HeKOTOpBIX BapuaHTax OCYIIECTBJIEHUS
u3zobperenus, nentun vIGF2 wnmeer mocnenoBarenbHOCTh, comeprkamyr 3ameHy F48T. B
HEKOTOPBIX BapHUAHTAaX OCYINECTBICHUS]  M300peTeHus, nentuny  vIGF2  umeer
MIOCJIEI0BATENBHOCTD, cofepKallyo 3aMeHy R49S. B HekoTOphIX BapuaHTaxX OCYIIECTBJICHUS
u3zobperenus;, nmentun VIGF2 ummeer mocienoBarenpHOCTH, coneprkamyro 3ameny SS50I B
HEKOTOPBIX BapUAHTAaX OCYINECTBIICHUS]  M300peTeHus, nentuny  vIGF2  umeer
MOCJIEI0BATENBHOCTD, coAepkallyto 3aMeHy AS54R. B HekoTOpbIX BapuaHTax OCYILECTBICHMUS
u3obperenus;, nentun vIGF2 ummeer mocnenoBaTenbHOCTb, conmepikamyro 3ameny LSSR. B
HEKOTOPBIX BapHUAHTAaX OCYIIECTBICHUS]  M300peTeHus, nentuny  vIGF2  umeer
MOCJIEIOBATENbHOCTD, coAepskamyro 3aMeHy K65R. B HEKOTOpBIX BapuaHTax OCYIUECTBIICHHUS
n3o0perenus, nentun VIGF2 mmeer mocnenoBatenbHOCTh, comepikamyro 3ameHy EO6R, F268S,
Y27L, V43L, F48T, R49S, S50I, AS4R u L55R. B HekoTOpbIX BapuaHTaxX OCYILECTBICHMUS
m3zo0perenuss, nentun VIGF2 umeer N-koHueByro neneunio. B HEKOTOphIX BapuaHTax
ocymectsieHus: u3oOperenusi, nentun VIGF2 wumeer N-kOHIEBYO Aenelui0 OIHOM
AMHHOKHUCJIOTBL. B HEKOTOPBIX BapMaHTax ocyuiecTBieHus usodperenus, nentun vIGF2 umeer
N-kOHLIEBYIO J€leLMI0 [BYX AaMHUHOKHUCIOT. B HEKOTOpBIX BapHaHTax OCYILECTBICHMUS
n3obpetenus, nentun vIGF2 nmeer N-KOHIEBYIO JeNELMIO TPEX aMUHOKUCIOT. B HEKOTOpBIX
BapHaHTaxX OCyIlecTBIeHus n3o0perenus, nentua vIGF2 nmeer N-KOHIEBYIO NEEIHIO YeThIPEX
AMHHOKHUCJIOT. B HEKOTOPBIX BapHaHTax ocyuecTBieHus n3odperenns, nentun vIGF2 umeer N-
KOHLIEBYIO JIE€NIELMI0 4eThIpex aMUHOKHUCIOT U 3ameHy EO6R, Y27L u KO65R. B HekoTOpbIX
BapHaHTaxX OCyIecTBIeHus n3o0perenus, nentun vIGF2 nmeer N-KOHIEBYIO ENEIHIO YeThIpEX
aMHHOKHUCIIOT U 3aMeHy EO6R u Y27L. B HeKOTOpBIX BapHaHTax OCYLIECTBIEHHs M300pETEeHUs,
nentua vIGF2 umeer N-kOHIEBYHO AeNneluI0 MSATH aMUHOKUCIOT. B HEKOTOpBIX BapuaHTax
ocymiectBiieHus: u3oOperenusi, nentua VIGF2 wumeer N-KOHIEBYK JEJEHHIO IIECTH
AMHHOKHUCIIOT. B HEKOTOPBIX BapHaHTax ocymecTBieHus n3ooperenus, nentun vIGF2 nmeer N-
KOHLIEBYIO JENEeLMI0 CEMH aMHHOKUCIOT. B HEKOTOpBIX BapHUaHTaXx OCYLIECTBIICHHUS
uszobperenus, nentun VIGF2 nmeer N-KOHIEBYIO OeNEUI0 CEMH aMHHOKHCIIOT 1 3aMeHy Y271

n K65R.
AMUHOKHUCTOTHBIE TIocenoBaTeibHOCTH IGF2 (BapruaHThI OCTATKOB BBIIEJICHBI

NOJYEePKUBAHHIEM )

Ilenmun IlocnenoBaTeabHOCTD SEQ ID NO:
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Jukoro Tumna AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 32
VSRRSRGIVEECCFRSCDLALLETYCATPAKSE

F26S AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 33
VSRRSRGIVEECCFRSCDLALLETYCATPAKSE

Y27L AYRPSETLCGGELVDTLQFVCGDRGFLFSRPASR 34
VSRRSRGIVEECCFRSCDLALLETYCATPAKSE

V43L AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 35
VSRRSRGILEECCFRSCDLALLETYCATPAKSE

F48T AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 36
VSRRSRGIVEECCTRSCDLALLETYCATPAKSE

R49S AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 37
VSRRSRGIVEECCFSSCDLALLETYCATPAKSE

S501 AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 38
VSRRSRGIVEECCFRICDLALLETYCATPAKSE

AS54R AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 39
VSRRSRGIVEECCFRSCDLRLLETYCATPAKSE

L55R AYRPSETLCGGELVDTLQFVCGDRGFYFSRPASR 40
VSRRSRGIVEECCFRSCDLARLETYCATPAKSE

F26S, Y27L, V43L, | AYRPSETLCGGELVDTLQFVCGDRGSLFSRPASR 41

F48T, R49S, S50I, | VSRRSRGILEECCTSICDLRRLETYCATPAKSE

AS54R, L55R

Al1-6, Y27L, K65R | TLCGGELVDTLQFVCGI3KFLFSRPASRVSRRSRG 42
IVEECCFRSCDLALLETYCATPARSE

A1-7,Y27L, K65R | LCGGELVDTLQFVCGDRGFLFSRPASRVSRRSRG 43
IVEECCFRSCDLALLETYCATPARSE

Al-4, E6R, Y27L, | SRTLCGGELVDTLQFVCGDRGFLFSRPASRVSRR 44

K65R SRGIVEECCFRSCDLALLETYCATPARSE

Al-4, E6R, Y27L SRTLCGGELVDTLQFVCGDRGFLEFSRPASRVSRR 45
SRGIVEECCFRSCDLALLETYCATPAKSE

E6R AYRPSRTLCGGELVDTLQFVCGDRGFYFSRPASR 46
VSRRSRGIVEECCFRSCDLALLETYCATPAKSE
Konupyromue nocnenosarensHoct JJHK IGF2

IMenTug INocnenosarensuocTs JIHK SEQ ID NO

3penblit IGF2

GCTTACCGCCCCAGTGAGACCCTGTGCGGCGG

47
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AMKOTO THIA GGAGCTGGTGGACACCCTCCAGTTCGTCTGTG
GGGACCGCGGCTTCTACTTCAGCAGGCCCGCA
AGCCGTGTGAGCCGTCGCAGCCGTGGCATCGT
TGAGGAGTGCTGTTTCCGCAGCTGTGACCTGGC
CCTCCTGGAGACGTACTGTGCTACCCCCGCCAA

GTCCGAG
vIGF2 Al-4, E6R, | TCTAGAACACTGTGCGGAGGGGAGCTTGTAGA 48
Y27L, K65R CACTCTTCAGTTCGTGTGTGGAGATCGCGGGTT

CCTCTTCTCTCGCCCCGCTTCCAGAGTTTCACG
GAGGTCTAGGGGTATAGTAGAGGAGTGTTGTT
TCAGGTCCTGTGACTTGGCGCTCCTCGAGACCT
ATTGCGCGACGCCAGCCAGGTCCGAA

CuenansHole nenmuost

Komnosnuunu, npeaycmarpuBaeMble B JaHHOM IOKYMEHTE, B HEKOTOPBIX BapHaHTaX
OCYIIECTBJIEHUS, JOMOJHUTENbHO COJEpPKAT CHUTHANbHBIA MENTHA, KOTOPBbIM yJydllaer
cekpeunto hGAA780I u3 KieTKH, TPaHCAYLHPOBAHHOW KOHCTPYKTOM IUIi T€HHOHW TEeparmum.
CurHanpHBII TENTUA B HEKOTOPBIX BApUAHTAX OCYLIECTBICHHS VJIYUIIA€T MPOLECCHHT
TEpaNeBTHUECKUX O€JIKOB M CHOCOOCTBYET TPAHCIOKALMM OOpa3yroIerocsi KOMILIEKCa
MOJIUTIENTHI-prOOCcCOMa B 3HAOIUTa3MaTiueckuii petukynyM (ER) u obecneunBaer Hayiexamme
KOTPAHCISILIMOHHBIE W MOCTTPAHCISALIMOHHbIE Moau(pUKauuu. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHsT HM300pETEeHUs], CHUTHAJbHBIA MEeNTHUA pACIoyiokeH (1) Mepea CHrHaJIbHOW
HIOCJIEIOBATENIbHOCTBIO MHULMALIMY TPAHCISIINY, (11) MEXy MOCIe0BATEIbHOCTIO HHHLIMALUN
TPAaHCISIMM W TepameBTHUecKuM Oenkom, wmin (iii) Tmocjie TepamneBTUYeCKOro Oernka.
CurHanbpHbIe TENTUABI, TPUTOAHbIE JJIs1 UCTIOJIB30BAHUS B KOHCTPYKTaX JJIsi TEHHOW Teparuu,
BKJIFOYAIOT, 0€3 OrpaHWYeHH, CUTHAJIbHBIA MENTH] CBS3bIBAIOIIET0 UMMYHOIJIOOYJIHHOBOTO
Oenka (BiP) u3 cemeiictBa OenkoB HSP70 (manmpumep, HSPAS, unen 5 cemeiictBa A OenkoB
TEIUIOBOTO IIOKAa) W CHTHaJIbHbIe mnentuiael rayccuu ((Gaussia) W HMX BapHaHThl. Takue
CUTHAJIbHBIE TIENTH/IbI 00JIaIal0T CBEPXBBICOKON a(PUHHOCTHIO K YACTHIIE Y3HABAHUS CHTHAJA.
[TprMeps! aMHHOKHCIIOTHBIX MocienoBareiabHocTell BiP u Gaussia mpuBeneHsl B TaOIHIIE HUKE.
B HekoTOpbIX BapuUaHTaX OCYIIECTBJICHUS HM300PETEHHs, CHTHAJbHBIA TENTHA HUMEET
AMUHOKHUCJIOTHYIO TIOCJI€IOBATeNIbHOCTh, KOTOpas Mo MeHblued mepe Ha 90% wuneHTHYHa
MOCJIEIOBATEIBHOCTH. BRIOpaHHOH u3 rpynmbl, cocrosmiei n3 SEQ ID NO: 49-53. B HekoTOpBbIX
BAPUAHTAX  OCYINECTBJIEHUS  W300pETEHHs, CHTHAJbHBIA  MENTHI  OTIMYaeTcs  OT
MOCJIEIOBATEIBHOCTH, BbIOpaHHOW w3 rpymmbl, cocrosimmer w3 SEQ ID NO: 49-53, 5 wm
MeHbIlle, 4 WJIW MeHbIle, 3 WU MeHbIe, 2 WIX MEHbIIe aMUHOKHCIOTaMHu, wnu 1

AMUHOKHUCJIOTOMN.

HOCJ’IGI{OB&TGJ’IBHOCTI/I CHUTHAJIbHBIX IICIITHIOB

CurHaabHbIN TENTU AMMHOKHUCJIOTHASI TTOCIEIOBATEIbHOCTD SEQ ID NO:
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HatuBHbIit MKLSLVAAMLLLLSAARA 49
yenoBedeckuii BiP

MonuduumpoBaHHbIH MKLSLVAAMLLLLSLVAAMLLLLSAARA 50
BiP-1

MonuduimpoBaHHbIH MKLSLVAAMLLLLWVALLLLSAARA 51
BiP-2

MonubuippoBaHHbIH MKLSLVAAMLLLLSLVALLLLSAARA 52
BiP-3

MonubuimpoBaHHbIH MKLSLVAAMLLLLALVALLLLSAARA 53
BiP-4

Tayccus (Gaussia) MGVKVLFALICIAVAEA 54

CurHanpHBII TENTUA TayCCHHM TOJNYyYeH U3 Jronudepasbl TaycCUH MPEBOCXOTHON
(Gaussia princeps) U HaNpaBISIET MOBBIIIEHHbIN CHHTE3 Oellka U CEKPeLHI0 TeparneBTUYeCKUX
OENKOB, CIUTBIX C 3TUM CHTHAJIBHBIM IENTHIOM. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHS
n300peTeHus, CcUrHambHBIA  mentun  rayccun  (Gaussia) UMeeT  aMHHOKHCIOTHYIO
MOCJIEIOBATEIbHOCTh, KOTOpasi mo MeHblned Mepe Ha 90% wupentnuna SEQ ID NO: 54. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHUS M300PETeHUs, CUTHAJIBHBIN nentua orindaercs or SEQ
ID NO: 54 5 unu menblIne, 4 WK MEHbIIE, 3 WM MEHbIIIE, 2 WA MEHbIIIE aMUHOKHCIIOTAMH, WA
1 amuHOKHMCIOTON. JIMHKEPBI

Komnosuiuu, npenycmarpuBaeMble B JAHHOM JAOKYMEHTE, B HEKOTOPBIX BapHaHTaX
OCYLIECTBJICHUSI COAEPKAT JIMHKEP MEXKAy HaLENUBAIOLIUM MENTUAOM U TepPaneBTUYECKUM
Oenkom. Takue JHMHKEpb, B HEKOTOPBIX BAaPUAHTAX OCYLIECTBIEHHS, IOJAEPKUBAIOT
NPAaBUJIbHOE PACCTOSHUE U CMATYAIOT CTepUYeCKHe HeCOOTBeTCTBUs Mexay nentunaoM vIGF2 u
TepaneBTHUeCKUM OenkoM. JIMHKepbl, B HEKOTOPBIX BapHAHTaX OCYLIECTBICHHS, COAEPIKaT
MOBTOPBI OCTATKOB TJIMLIMHA, TOBTOPBI OCTATKOB TJIMLMHA-CEPUHA M HMX KoMOuHanmu. B
HEKOTOPBIX BAPUAHTAX OCYILIECTBJICHUS U300PETEHUS, IMHKEP COCTOUT U3 5-20 aMUHOKHUCIIOT, 5-
15 amunokucnor, 5-10 amuHokucHOT, 8-12 aMUHOKUCIIOT, Wik npuMepHo 5, 6, 7, 8, 9, 10, 11, 12
win 13 amuHOKHCTOT. [IpUroHbIe IMHKEPHI BKIIIOYAIOT, 0€3 OrpaHMYeHUN, MPEICTaBICHHbBIE B

cnenyrolel Tabmuue:

.HI/IHKeprIe MoCJICA0BATCIIBHOCTH

IlocnenoBaTeabHOCTD SEQ ID NO:
GGGGSGGGG 55
GGGGS 56
GGGSGGGGS 57
GGGGSGGGS 58
GGSGSGSTS 59
GGGGSGGGGS 60
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B nanHOM omucaHMM HM300pPETEHUS] pPA3IUYHbIE HKCIPECCHOHHBIE KACCEThI, T'€HOMBI
BEKTOPOB, BEKTOPbl W  KOMIIO3WLMM  OMHUCAaHbl KAk  CoOIepKallue  KOAUPYIOLIYIO
nocnenoBatenbHOCT hGAA7801 wmm Oenok hGAA7801 wnu coureiit Genmok. Crenyer
NIOHUMATh, YTO, €CIIM He YKa3aHO HHoe, JoOble CKOHCTpyupoBaHHble Oenku hGAA780I,
BKJIFOUasi N-KOHLIeBOe yceueHHne, C-KOHILIEBbIe yCeUeHHs U CIUThIe 0K, TaKUe KaK OMMCAHHbIE
B JaHHOM JOKYMEHTE, WM UX KOJUPYIOIIHE MOCIEN0BATENbHOCTH, MOTYT OBITh aHAJOTHYHO
BCTPOEHBI B HKCIIPECCUOHHBIE KACCEThI, TEHOMbI BEKTOPOB, BEKTOPBI U KOMITO3ULUH.

COOTBETCTBEHHO, MPEAyCMAaTPUBAETCS HKCIPECCHOHHAsi KacceTa, KOTOpas CONEpIKUT
NOCJIEIOBATENIbHOCTD HYKJICMHOBBIX KHCJIOT, OMMCAHHBIX B JAHHOM JIOKYMEHTE.

Dxrenpeccuonnas kaccema

B koHTEeKCTe NaHHOTO M300peTeHus], “IKCIPECCUOHHAS KacCeTa OTHOCHUTCS K MOJIEKYJIe
HYKJICHHOBOM KHCJIOTBI, KOTOpasi COAEPKUT MOCJIEAOBATENIbHOCTD HYKJIEHHOBOW KHCIIOTBHI,
KOAUPYIOIIYIO  (YHKIMOHAJIBHBIA TE€HHbIH MNPOAYKT, (YHKIHOHAJIBHO CBS3aHHBIA C
PETYISITOPHBIMH TIOCIIEIOBATEIBHOCTSIMH, KOTOPBIE HANPABISIFOT €0 SKCIPECCHIO B KIIETKE-
MUIIEHH (HampuMmep, KOAMPYIOIIYI0 IMOCIeNoBaTeIbHOCTh ciuroro Oenmka hGAA780I)
NPOMOTOP, U MOXKET BKIIFOYATh JPYTHE €r0 PEryJSITOPHbIE MOCIEN0BATEIbHOCTH. PerynsaropHbie
MOCJIEIOBATENBHOCTH, OYEBUJIHO, (YHKIMOHABHO CBSI3aHBI c KOZUPYIOIIEH
nocJieIoBaTeNbHOCTRIO ciuToro Oenka hGAA7801 Takum oOpa3om, 4ToObI 3TO 00eCreunBaio
€r0 TPAHCKPHIILHIO, TPAHCIIALIUIO W/UJIH SKCIPECCHIO B KJIETKE-MHIIEHH.

B HekOTOpBIX BapHaHTax OCYLIECTBICHHS U300PETEHNs, SKCIIPECCUOHHAS KaCCETa MOXKET
BKJIIOYAaTb ~ OJHY WM  HECKOJbKO  mociemosarenbHocTer  MUKpOPHK-muinenenr B
HeTpaHciaupyemol — obmactu  (obmactsix).  IlocnmemoBarenbHoctnt  MukpoPHK-mumeneit
CKOHCTPYHPOBaHbI TaKUM 00pa3oM, uToOBl OHM cneungpuuecku pacrnosHaBaiuch MUKpoPHK,
NPUCYTCTBYIOLIEH B KJIETKaX, B KOTOPBIX OKCIIPECCHs] TPAHCTEHA SBJISIETCS HEXKEIaTeNIbHOM
W/WIM JKeJIaTeNIbHbl TOHMKEHHBIE YPOBHHU OSKCIPECCHU TPAaHCTeHAa. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHUsS] HM300pETeHUs], SKCIPECCUOHHAS KAacceTa BKIOYAET TOCIEIOBATEIbHOCTH-
muteHn MUkpoPHK, koTtopble cnennduyecku CHIKAIOT SKcnpeccuto ciutoro 6emka hGAA7801
B TaHIIUSX 3aJHUX KOPEIIKOB. B HEKOTOPBIX BapUaHTAaX OCYLIECTBICHUS HW300pEeTeHMUS,
nocienosarenbHocTU-MumeHn MUKpoPHK  pacmonokensr B 3 UTR  (Herpancimpyemast
obnacte), 5> UTR w/mnu B oboux 3° mu 57 UTR. B HEKOTOpBIX BapuaHTaxX OCYINECTBIICHHS
n300peTeHNs], SKCIPECCHOHHAs KacCeTa CONEPKHUT MO MEHbINEH Mepe Ba TAHIAEMHBIX MOBTOpA
cneunduyecknx s ranrmeB 3aaHux kopewmkos (I'3K) mocnenosarenpHOCTEH MHKpoPHK-
MUIIEHH, TPUYEM YKa3aHHbIE [0 MEHbIIEH Mepe 1Ba TAaHAEMHBIX IOBTOPA BKJIOYAIOT I1O
MEHBIIEN Mepe NEPBYIO NMOCIEA0BATENbHOCTh-MULIEHb MUKPOPHK 1 mo MeHbluel mepe BTOpyro
nocienoBaTebHOCTb-MumeHb MUKpOPHK, koTOpBIe MOTYT OBITH OAMHAKOBBIMU HUTH PA3HBIMU.
B HexoTOpbIX BapuaHTaX OCYINECTBJICHUS M300pETeHUs, Ha4aJO0 NIEPBOTo U3 MO MEHbIIEH Mepe
nByx TaHneMHbIXx 1oBTOpoB [ 3K-crneunduueckoit mMukpoPHK nHaxomutcs B mpenmenax 20
HYKJIEOTHZIOB OT 3’-KOHLIAa KOAMpYIOIIeH mnocienosareabHocTH cautoro 6emxa hGAA780L B
HEKOTOPBIX BApHAHTAX OCYINECTBJIEHUS H300pETEHMs, Hayajo MEepBOro M3 IO MeHbIIEH Mepe

nByx TaHfaeMHbIX MoBTOpoB ['3K-cnenmduueckoii mukpoPHK Haxonmurcs Ha paccrosiHMM 1O
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MeHbuied Mepe 100 HykneoTHaoB OT 3°-KOHIA KOAUPYIOIIEH IMOCIEAOBAaTEIbHOCTH CIUTOTO
6enka hGAA780L. B HEKOTOPBIX BapHaHTAX OCYIIECTBJICHUS M300PETEHNs], TAHEMHBIE TIOBTOPHI
MukpoPHK wumeror nmuay or 200 no 1200 nykneotuaos. B ompeneneHHOM BapuaHTe
OCYIIECTBIIEHHs U300peTeHus1, BKIoUeHne miR-MumeHeit He MoguuuupyeT SKCIpeccHio Hin
3¢ (eKTUBHOCTD TEPANIEBTUYECKOIO TPAHCTE€HA B OHON MJIM HECKOJBKUX TKAHSIX-MHUIIEHSX, IO
CPaBHEHHIO C DOKCIPECCHOHHON KacCeTOM WIM TEHOMOM BEKTOpa, HE COAEpPKALIUMHU
nocienosaTenbHocTe-mumeneit MukpoPHK.

B HeKOTOpbIX BapHaHTaX OCYIIECTBJICHUS HM300PETEHMs, TE€HOM BEKTOpa WU
SKCIPECCHOHHAsl KacceTa COAeprKaT IO MEHbIIEH Mepe OAHY MOCIEA0BATENbHOCTh-MUILIEHb
mukpoPHK, kotopasi mnpexncraeiser co0oil mocienoBaTeNbHOCTh-MuIIeHb miR-183. B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHHs] W300pETEeHHs, F€HOM BEKTOpa WM SKCIPECCHOHHAs
Kaccera  COIeplkaT  MOCIeNOBAaTEIbHOCThb-MUIIEHb  miR-183, KOTOpass  BKJIKOYAET
AGTGAATTCTACCAGTGCCATA (SEQ ID NO: 26), rme mocleaoBaTeIbHOCTD,
KOMIUIEMEHTapHasl K 3aTPaBOYHON MocenoBaTeibHOCTH miR-183, BbieneHa moguepKuBaHUEM.
B HexoTOpbIX BapuaHTaX OCYIIECTBIEHHsS HW300pPETEHUs, TEHOM BEKTOpa WM 3KCIPECCHOHHAs
Kaccera coiepkat Ooyiee OHOM KONHMM (HAIIPUMED, BE WJIM TPU KOIHH) TOCIENOBATENIbHOCTH,
Ha 100% KOMIUIEMEHTapHOH K 3aTpaBOuYHON mocienoBareabHOCTH MiR-183. B HexoTopbIx
BapUAHTaX OCYIIECTBIICHH N300PETEHHsI, TOCIEN0BATEIbHOCTh-MULIIEHh MiR-183 nmeer mmny
OT NPUMEPHO 7 HYKJIEOTHUAOB A0 NMPUMEPHO 28 HYKJIEOTHIOB U BKJIIOYAET MO MEHbIIEH Mepe
onHy obmacte, 1o MeHblied Mepe Ha 100% KOMIJIEMEHTapHYHO K 3aTPaBOYHOU
nocienosarenbHocTd miR-183. B HEKOTOphIX BapuaHTax OCYLIECTBIEHHS W300peTeHus,
NOCJIe0OBaTeNbHOCTb-MHUIIEHh  miR-183  comepkur  mocnenoBaTeNbHOCTH € YAaCTUYHOMN
koMmiuieMeHTapHocThio K SEQ ID NO: 26 u, Takum oOpaszom, ripu BeipaBHuBaHuU ¢ SEQ ID NO:
26 wHaOmomaercs OOHO WJIM HECKOJBKO HECOOTBETCTBHH. B HekoTopsIX BapuaHTax
OCYILECTBJIEHUs nu300peTeHus, MOCJIEA0BATENbHOCTb-MULLIEHb miR-183 COAEPHKUT
MOCJIEA0BATEbHOCTh, HMMEIOLIYKD IO MeHblie mepe 1, 2, 3, 4, 5, 6, 7, 8, 9 umu 10
HecooTBercTBUi mpu BbipaBHUBaHUU ¢ SEQ ID NO: 26, nmpuuem yka3aHHbIE HECOOTBETCTBUS
MOryT OBITh HECMEKHBIMH. B HEKOTOpPBIX BapUaHTaX OCYLIECTBICHHS H300pETeHUs,
NOCJIeI0BaTeIbHOCTb-MHUIIEeHh miR-183  Bkmowaer obmacte 100% KOMIUIEMEHTAPHOCTH,
KOTOpasi TaKXKe CONepP:KUT 1o MeHbineid mepe 30% IUIHMHBI OCIENOBATEIPHOCTH-MUIIEHH miR-
183. B  HeKOTOpBIX BapWaHTax OCyLIeCTBIeHHs  u3o0pereHus, obmacte  100%
KOMIUIEMEHTapHOCTH BKJIIOUaeT mocjenoBarenbHOCcTh co  100% KOMIJIEMEHTapHOCTH K
3aTpaBo4YHON mocnenoBareapbHOCTH MiR-183. B HEKOTOpBIX BapuaHTax OCYIIECTBJICHUS
n300peTeHus], OCTallbHAsI YaCThb TOCJIeNOBaTeIbHOCTH-MuIIeHH miR-183 wmeer mo MeHblnei
mepe oT npumepHo 80% no mpumepHo 99% komruiemeHTapHOCTH K miR-183. B HekoTopbIxX
BAPUAHTAX OCYIUIECTBJICHUS M300pETeHUs, HKCIPECCHOHHAsl KacceTa MM TE€HOM BEKTOpa
BKJIFOUAET TOCIIEA0BaTENbHOCTh-MHIIEHb MiR-183, xotopas conepxur ycedennyo SEQ ID NO:
26, T.€., IOCIEA0BATEIbHOCTD C OTCYTCTBYKOIIUMU 1O MeHbLuen mepe 1,2, 3, 4,5, 6,7, 8, 9 unu
10 HykneotmpmamMu Ha moOoM u3 uiam Ha obomx 5°- wmmm 3’-xonuax SEQ ID NO: 26. B

HEKOTOPBIX BapHaHTaX OCYLICCTBJICHUA I/1306peTeHI/I$I, OKCIIPECCUOHHAA KacC€Ta WM TI'€HOM
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BEKTOpa COIep)KaT TPaHCTeH W OAHY MOCHenoBaTeabHOCTh-MuIeHb mMiR-183. B nmpyrux
BAapUAHTAaX OCYIUECTBJICHUS H300peTeHns, HKCIPECCHOHHAs Kaccera WM T€HOM BEKTOpa
CoIep KaT MO MEHbBIIIEH Mepe Be, TPU WM YeThIPe MOCIeA0BaTeIbHOCTH-MUIIeHH miR-183.

B HekoTOpBIX BapHaHTax OCYIIECTBJIEHUS H300pETEHMs, T€HOM BEKTOpa WU
SKCIIPECCUOHHAsi KacceTa COAEpKaT IO MEHbIIEH Mepe OAHY IOCIENOBATENIbHOCTh-MULIEHb
mukpoPHK, koropas mnpencrasisier coOol mocienoBaTeNbHOCTb-MUIIeHb miR-182. B
HEKOTOPbIX BapUAHTaX OCYLIECTBICHHs HM300pETEeHHs, T€HOM BEKTOpa WM 3KCIPECCHOHHAS
Kaccera  COIeplkKaT  MOCIEeNOBATEIbHOCThb-MHUIIEHb  miR-182, KOTOpass  BKJIKOYAeT
AGTGTGAGTTCTACCATTGCCAAA (SEQ ID NO: 27). B HEKOTOpbIX BapHaHTax
OCYIIECTBIIEHHsI N300pPETEeHUs,, TEHOM BEKTOpa WJIM HKCIPECCHOHHAs KacceTa COomepkaTr Ooiee
ONHOW Komuu (Hampumep, JABe WJIM TPH KONUHM) ToOcienoBareapbHocTH, Ha 100%
KOMILIEMEHTApPHOW K 3aTpaBOYHON mocienoBaTesibHOCTH miR-182. B HEKOTOpBIX BapHaHTax
OCYIIECTBJICHUS] U300pETEeHUs, MOCIeAOBATeIbHOCTL-MUIIeHh MiR-182 wumeer miuHy OT
MPUMEPHO 7 HYKJIEOTHJOB A0 MPUMEPHO 28 HYKJIEOTHUAOB U BKJIIOYAET IO MEHbIIEH Mepe OHY
o0xacte, mo MeHbleil Mepe Ha 100% KOMIUIEMEHTAPHYIO K 3aTPaBOYHON MOCIIEAOBATENbHOCTH
miR-182. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHUs H300pPETEHHs], MOCIENOBATEIbHOCTD-
mumeHb miR-182 comep:kuT MoCiIenoBaTeNbHOCTh ¢ YACTHYHONW KOMIUIEMEHTAPHOCTBIO K SEQ
ID NO: 27 u, Takum obpazom, npu BeipaBauBannu ¢ SEQ ID NO: 27 nabmromaercst OfHO HIH
HECKOJIbKO HECOOTBETCTBUH. B  HEKOTOPbIX BapMaHTax OCYINECTBICHUS H300pEeTeHus,
NOCJIEIOBATENbHOCTb-MHUIIEH MiR-183  comep:kuT moOCnenoBaTENbHOCTh, HMEIOIIYIO 10
MeHnbluen mepe 1, 2, 3, 4,5, 6,7, 8, 9 unu 10 HecoBnanenuii npu BeipaBHUBaHuU ¢ SEQ ID NO:
27, mpudeM yKa3aHHbIE HECOOTBETCTBHUS MOTYT OBITh HECMEKHBIMH. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHsS] W300peTEeHHs], TMOCIEA0BATENbHOCTh-MHIIeHh mMiR-182 BkirOdaeT 00acTh
100% KOMIUIEMEHTAPHOCTH, KOTOpas TakXe COMAEpXKUT Mo MeHbiuel Mepe 30% UIHMHBI
nocnenoBarenbHOCTH-MumeHn miR-182. B HekoTOpbIX  BapHaHTaX  OCYLIECTBICHHS
u3obperenusi, obnactb 100% KOMIUIEMEHTAPHOCTH BKJIFOYAET IMOCIENOBaTENbHOCTh co 100%
KOMILIEMEHTApPHOCTH K 3aTPaBOYHOMN mocienoBareabHOCTH miR-182. B HekoTOphIX BapuaHTax
OCYIIECTBJICHUS] M300PETEeHUsI, OCTaIbHASI YaCTh MOCJIENOBATEIbHOCTH-MUIIIeHH MiR-182 umeer
no MeHblield Mepe ot npumepHo 80% no mpumepHo 99% kommeMeHTapHOCTH K miR-182. B
HEKOTOPBIX BaPHAHTAX OCYIIECTBJICHUS HM300pETeHMs], HKCIPECCHOHHAsl KacceTa WM T'€HOM
BEKTOpa BKJIIOYAET MOCJIENOBATEbHOCTL-MUIIEHh MiR-182, koTOpasi COHEepKUT YCEYEHHYIO
SEQ ID NO: 27, T.e., mOCNeA0BaTENILHOCTb C OTCYTCTBYIOLIUMHU 1O MeHbIel mepe 1, 2, 3, 4, 5,
6, 7, 8, 9 wnu 10 HykeoTuaamu Ha J0O0M U3 WK Ha odoux 5 - min 3’ -koHuax SEQ ID NO: 27,
B HekoTOphIX BapHaHTaX OCYIIECTBICHUS M300PETEHHs, SKCIPECCUOHHAs KacCeTa WM T'€HOM
BEKTOpa COIep:KaT TPAaHCTEH W OAHY MOCIeNOBaTeIbHOCTh-MUIIeHh MiR-182. B nmpyrux
BAPUAHTAX OCYIUIECTBJICHUS M300pETeHUs, HKCIPECCHOHHAsl KacceTa MM TE€HOM BEKTOpa
COIepIKaT MO MEHbBIIIeH Mepe Be, TPU WIH YeThIPe MOCIeA0BaATEIbHOCTU-MUIIeHH miR-182.

TepmuH “TaHneMHBIE MOBTOPHI” HUCIHOJB3YETCS] B JAHHOM JOKYMEHTE Uil 0OO3HAYEHUs
NPUCYTCTBHUSI JIBYX MJIKM Ooyiee IOCIEAOBATENIbHO PACIIONOKEHHBIX MOCIEN0BATEIbHOCTEH -

mumeHe MukpoPHK. Takue mnocnenosarensHocTH-MuineHn MukpoPHK wmoryt ObiTh
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HETIPEPbIBHBIMH, T.€., PACIIOJIOKEHHBIMU HETIOCPEACTBEHHO JPYr 3a APYIOM TakuM 00pas3oM,
9TOOBI 3’ -KOHEI] OJHOW HAXOIUJICS HETIOCPEACTBEHHO Mepes S’ -KOHIIOM CIeNyIomIel, Oe3 Kakux-
00 TPOMEXYTOUYHBIX —IOCIENOBaTEIbHOCTEH, WM Haobopor. B  nmpyrom Bapuanre
OCYILIECTBIIEHHUs] H300peTeHMs], [B€ WM OoJsiee MOCienoBaTeNbHOCTU-MUIIEHH MHUKpoPHK
paszaeneHbl KOPOTKOH CreliCepHON MOCIeA0BATEIbHOCTBIO.

B xoHTekcTe maHHOrOo wu300peTeHus, “‘creiicep”’ o0o3HadaeT JOOYIH0 BBIOPAHHYIO
MOCJIEIOBATEIbHOCTh HYKJIEMHOBON KUCJIOTBI, HanpumMep, cocrosimyto u3z 1, 2, 3,4, 5,6, 7, 8,9
wii 10 HYKJIEOTHIOB B JUIMHY, KOTOpas pacloliokeHa MeXOy JAByMsi wuiam Oosee
MOCJIEIOBATEbHO  PACIIOJIOKEHHBIMU  MOCAeA0BaTeNbHOCTAMU-MUIIeHsIMH ~ MUKpoPHK. B
HEKOTOPBIX BAPHAHTAX OCYLIECTBIEHHs U300peTeHus], creiicep nMeer AIUHY 1-8 HYKJIEOTHAOB,
2-7 HyKIEeOoTUAOB, 3-6 HYKJIEOTUAOB, YeThIpe HyKJIeoTuaa, 4-9 HykiIeoTuaos, 3-7 HyKJIEOTHAOB,
WM WMeeT OoNbliMe 3HAa4YeHWsl JIuHbBL [lomxonsiquii crmelicep mpencraBisieT CoOoi
HEKOJUPYOIIYIO TOCIENOBATENbHOCTh. B HEKOTOPBIX BapHUaHTAaX OCYINECTBIICHUS] H300PETEeHUs,
crielicep MOXKET COCTOSTh W3 4YeTblpex (4) HykJIeoTHAOB. B  HEKOTOpBIX BapuaHTax
ocyuiecTBIieHUsT u3obpeTenHus, creiicep npeacrasisier codoit GGAT. B HekoTOphIX BapHaHTaxX
OCYIIECTBIIEHHUsI M300peTeHus], creiicep coctouT u3 mecTH (6) HyKJIeOoTHAOB. B HEKOTOPBIX
BapHUAHTAaX OCYIIECTBJIECHUs wu300pereHns, cnelicep mnpexacrasimsier coboit CACGTG wumm
GCATGC.

B HekoTOpBIX BapHaHTax OCYIIECTBJICHUS M300pETeHUs, TAHAEMHBIE TIOBTOPHI COEPKAT
IBE, TPH, YeThIpe WM OOJbIIe OJUHAKOBBIX MOCieAoBareabHOCTeH-Mumneneli mukpoPHK. B
HEKOTOPBIX BapHAHTaxX OCYLIECTBIEHUS M300pETeHMs, TAaHAEMHBbIE IIOBTOPBI COIEpPKAaT IO
MEHBIIEH Mepe ABE pasHble MocjaeaoBaTeNbHOCTU-MUIIeHHn MUKPOPHK, o menbliein mepe tpu
pasHble MOCIeN0BaTEIbHOCTU-MULIEHM MUKPOPHK, win mo MeHbinel Mepe 4eTelpe pa3Hble
nociaenosaTenbHocTU-MuIIeHn MUKpOPHK u T.n. B HEKOTOpBIX BapuaHTax OCYILECTBICHMUS
n300peTeHus, TaHAEMHbIE IOBTOPBI MOTYT COIEpKaTh JBE WIM TPU OIUHAKOBBIX
nocnenosarenpHocTel-muienet MuUkpoPHK u  4deTBepTyr0 mocnenoBaTenbHOCTb-MULIEHD
MukpoPHK, xoropas otnnuaercst oT HuXx.

B HekOTOpBIX BapHaHTax OCYLIECTBICHHS U300PETEHNUs, SKCIIPECCUOHHAS KaCCeTa MOXKET
CoZepKaTh MO MEHBIIEH Mepe JBa pa3HbIX Habopa TaHAeMHbIX noBTopoB. Hanmpumep, 3° UTR
MOXET  COAep:KaTb  TAaHAEMHBbI  IOBTOP  HEMOCPEACTBEHHO  IOCIE€  TPAHCIeHa,
nocienosarenbHoctd UTR, u aBa nmm Oonee TaHaeMHbIX nmoBTopoB Ommke k 3' koHny UTR. B
apyrom npumepe, S° UTR moxker comep:kaTh OAHY, ABE WM OONbLIE MOCIENOBATEIBHOCTEH-
munieneii MukpoPHK. B apyrom npumepe, 3’ MOXeT colep:kaThb TaHAEMHbIE MOBTOPBI, U 5’
UTR moxeT copep:kaTh 0 MEHBLIEH Mepe OAHY MOCIEN0BATENbHOCTE-MULIEHb MUKPOPHK.

B HekoTOpBRIX BapuaHTax OCYIIECTBIEHHS HW300pETEeHUs, SKCIPECCHOHHAs KacceTa
COIEPKHUT [1BE, TPH, YETbIpe WM OOJNIbIIEe TAHAEMHBIX ITOBTOPOB, KOTOpPbIE HAYMHAIOTCS B
npenenax npuMepHo 0-20 HyKJI€OTHMAOB OT CTON-KOAOHA TpaHCreHa. B npyrux BapuaHTax
OCYIIECTBIIEHUs] H300pPETEeHHUs, HKCIPECCHOHHAs KacceTa COMEPXKUT TAaHIAEMHbIE ITOBTOPBI
MukpoPHK Ha paccrosaun ot no Menbwen Mmepe 100 no npumepro 4000 HykJI€OTUAOB OT CTOM-

KOAOHA TpaHCI€Ha.
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Cwm., PCT/US19/67872, nonannyto 20 nexadbpst 2019 r., koTopas BKJIIOUEHA B JAHHBINA
JOKYMEHT IOCPEJCTBOM CCBUIKM M KOTOpasl MpEeTeHIyeT Ha MPUOPUTET BPEMEHHOW 3asBKU Ha
nateHT CIIIA Ne 62/783956, nomannoit 21 nekadpst 2018, HaCTOSIMM BKJIIOUEHHOH B JTaHHBIM
JOKYMEHT MOCPEICTBOM CCBUIKU.

Ilpu ucnonp3oBanuu B naHHOM pokymeHTe, “BiP-vIGF2.hGAAcoV780L4xmirl183”
OTHOCHUTCSI K JKCIPECCHOHHOH Kaccere (Hampumep, u3oOpaxeHHoON Ha Pur. 11), kortopas
COIEPKUT CKOHCTPYHMPOBAHHYIO KOAMPYIOLIYK mocnenaoBaTeabHOCTh hGAA7801, umerornyro
MOIU(HUIMPOBAHHYK  CHTHAJIBHYK —mocnenoBatenbHocTh  BiP-vIGF2  mom  xoHTponem
yHuBepcaiabHoro mnpomotropa CAG U yeTblpe TaHAEMHBIX IMOBTOpPAa MOCJIEIOBATEIbHOCTEH-
mutneHer miR 183. Kak npommumtoctpuposano B [Ipumepax, nprBeeHHBIX B JAHHOM JTOKYMEHTE,
kak wmytamms V780L, Tak wm wmomgudukammm BiP-vIGF2  cnocoOCTBYIOT —MOBBILIECHHIO
6e3omacHocTH M 3P PeKTHBHOCTH. B HEKOTOPBIX BapHaHTaX OCYyIIECTBIIEHHs n300perenus, BiP-
vIGF2 hGAAcoV7801.4xmirl83 BKIIOYAET MOCIEOBATELHOCTD, KOAUPYIOIIYIO CIUTHIA OeJIoK
SEQ ID NO: 3 unu nocnenoBaTenbHOCTb, IO MeHblIell Mepe Ha 95% uaeHTuuyHyro ¢ Heil. B
HEKOTOPBIX BapuaHTax ocymecTBieHus uszodpereHus, BiP-vIGF2.hGAAcoV7801.4xmirl83

BKJIFOYAET  MOCJIENOBATEIbHOCTh  HyKJenHOBOW  kuciaorsl SEQ ID  NO: 7, wm

>
MOCJIEI0BATENbHOCTD, MO MeHbllel Mepe Ha 95-99% wuneHTuuHyr0 C Hell. B eme onHom
BapHaHTE OCYINECTBIEHUs, B JAHHOM JOKYMEHTE IIpelyCMaTpUBAaeTCs I'€HOM BEKTOpa, B
kotopoM BiP-vIGF2.hGAAcoV7801.4xmirl183 ¢mankupoBan 5’ ITR (MHBEpTHPOBAHHBIM
koHUeBbIM nIoBTOpoM) U 3”7 ITR. B HEeKkoTOpBhIX BapuaHTax OCYLIECTBICHUS M300pETEHHs, TEHOM
BekTopa npexacrasisier codoir SEQ ID NO: 30. B eme onHOM BapuaHTe OCYINECTBIICHUS,
IIPeNyCMaTPUBAETCsS T€HOM BEKTOPA, BKIIOYAIOIIMI MOCIEN0BATEIbHOCTb, KOTOPAs M0 MEHbLIEH
mepe Ha 95% unentuyna SEQ ID NO: 30 u kogupyer ciursiii 6eok SEQ ID NO: 6.

B KOHTEKCTE JAHHOTO nu300peTeHus, “(DyHKLIMOHAJIBHO CBSI3aHHbIE”
NOCJEAOBATENbHOCTH  BKJIKOYAKOT KAaK KOHTPOJbHBIE IOCIENOBATENbHOCTH OKCIPECCHUH,
NpUMBIKAOIUE K Koaupyromed mnocienoareabHocTh hGAA780L, Tak W KOHTPOJIbHBIE
MOCJIEI0BATEbHOCTH SKCIIPECCHH, OCYILECTBJISIO LI KOHTPOJIb KOAUpPYIOLIEeH
nocnenoBateibHOCT  hGAA7801 B TpaHC-TIONOKEHWMM  WJIM  JUCTAHIMOHHO. Takue
PEryJSITOpPHBbIE TOCJIEAOBATEIbHOCTH OOBIYHO BKJIIOYAKOT, HANpPUMEP, YTO-TO OAHO WIIH
HECKOJIbKO M3  [POMOTOpa, OJHXAaHCepa, WHTpPOHA, nocienosaTenbHocTH  Kozaka,
MOCJIEIOBATEIbHOCTH nojnaaeHmwmpoBanus U TATA-curHana.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS HW300PETEHUs, PETyJSTOPHBIE 3SJIEMEHTHI
HATIPaBJISIIOT SKCIIPECCHIO BO MHOXKECTBE KJIETOK M TKaHEH, MopakeHHbIX OonesHbto [Tomme, s
o0ecriedyeHnsT BO3MOKHOCTH KOHCTPYHMPOBAHUSI M JOCTABKH OJHOHM 3KCIIPECCHOHHOM KaCCETBI,
NPUTOAHON MUl JIEUEeHWsI MHOXKECTBa KJeTOK-MuiieHedl. Hampumep, moryT ObITh BBIOpaHBI
PETYJISITOPHBIE 3JIEMEHTHI (HAIPUMED, IIPOMOTOP), KOTOPbIE SKCIPECCHPYIOTCS B IBYX WK Ooee
U3 KJIETOK ME4Y€HH, CKEJETHBIX MBIUIL, CepAlla U LIEHTPaJbHOW HEepBHOI cucteMmbl. Hanpumep,
MOryT OBbITb BBIOpaHBI PEryJATOPHBIE BJIEMEHTHl (HAampuUMep, MPOMOTOpP), KOTOpbIE
SKCIIPECCUPYIOTCS B KJIETKAX LIEHTPAIbHON HEPBHOI CHUCTEMBbI (HampuMep, FOJOBHOTO MO3ra) H

CKEJNIETHBIX MBI, B JApyrux BapuaHTax OCYLIECTBJIEHUs H300pETeHHs, pPETryJsTOPHbIE
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snemeHThl dKcrpeccupyroTest B LIHC, ckemerHpix Mblmiax u cepaune. B npyrux BapmaHTax
OCYIIECTBIIEHHsI HM300pEeTEeHHUs, HKCIPECCHOHHAas Kaccera OOecreuyrBaeT BO3MOXKHOCTb
skcnpeccun komupyemoro hGAA780I Bo Bcex M3 KIIETOK MEUEHU, CKEJIETHBIX MBIIIL, CepAna U
LIEHTPAJIbHONH HEPBHOHM cUCTeMbl. B Apyrux BapHaHTax OCYIUECTBJIEHUS H300pPETEHHs, MOTYT
ObITb BBIOPAHBI PEryJSTOPHBIE SJEMEHTHl [JI1 HALENIWBAaHUS HAa KOHKPETHYIO TKaHb U
HEJIOMYyINEHUs] OSKCIPECCUU B OMNpPENEeNIeHHBbIX KJIeTKaX WM TKaHU (HampuMep, myTeM
ucronp3oBanust cucrembl I 3K-nerapreTuHra, OnMcaHHON B TAaHHOM JOKYMEHTE, W/HIIHM IyTeM
BbIOOpa TKaHECTEHU(PUUHOTO MPOMOTOpa). B  HEKOTOpBIX BapUaHTAX OCYLIECTBIICHHS
u300peTeHus], MALUEHTy BBOIAT pPa3HblE 3KCIPECCHOHHBIE KACCEThbI, MPEAyCMATPHBACMbIC B
JaHHOM JJOKYMEHTE, KOTOPbIE MPEANOYTUTENIbHO HAIIEJICHbI Ha PA3HbIE TKAHU.

PerynsiTopHble MOCIENOBATEIPHOCTH CONEPIKAT MPOMOTOP. MoryT ObITh BBIOpaHBI
NPUTOAHbIE TPOMOTOpPBI, BKIOYas, O€3 OrpaHWYEHUH, TNPOMOTOpP, KOTOpBIH Oyner
skcrpeccupoBarb 0eok hGAAV780I1 B kiIeTKax-MULICHSIX.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHsS H300pETEHUs] BBIOMPAIOT, KOHCTHTYTHUBHBIN
NPOMOTOP HJIM HWHAYUHUOENbHBIH/PEryIaTOpHBI MpoMoTop. llpumMepoM KOHCTHTYTHBHOTO
POMOTOpA SIBJISIETCSl MPOMOTOP OeTa-akTWHa Kyp. PasnmuuHble MpOMOTOpBI OeTa-akTHHA Kyp
OBUIM OMHCAHBl OTHAENBHO WM B KOMOMHAIMK C PA3IMYHbIMH SHXAHCEPHBIMH 3JIEMEHTaMH
(marmpumep, CB7 mpencrasnsier coboii mpoMoTop Oera-akTHHA Kyp C LUTOMErajOBUPYCHBIMH
SHXaHCEPHBIMHU 351eMeHTamu;, poMoTop CAG, KOTOpbI BKJIIOUYAaeT NPOMOTOP, MEPBbI 5K30H U
NepBbIii MHTPOH Oe€Ta-akTHHA Kyp, M aKLENTop CIUlalicMHra reHa Oera-riioOMHAa KpOJIUKA,
npomotop CBh, SJ Gray et al., Hu Gene Ther, 2011 Sep; 22(9): 1143-1153). B HekoTOpbIX
BapUAHTaX OCYIIECTBJIECHUS M300peTeHHss MOXKET ObITh BHIOpAH peryiaupyemslii mpomoTop. Cm.,
Hanpumep, WO 2011/126808B2, kOTOpBIH BKJIOYEH B JAHHBINH JOKYMEHT MOCPEACTBOM CCHUIKH.

B HEKOTOpBIX BapuaHTaxX OCYIIECTBICHUS H300peTeHHs MOXeT ObIThb BBIOpaH
TKaHecrenn(puIHbIA 1poMoTop. IIpumeprl MPOMOTOPOB, SBJISIOIIMXCS TKaHECTEM(YUIHBIMU,
XOpOLIO W3BECTHBI ANsi meueHu (anbOymuH, Miyatake et al., (1997) J. Virol., 71:5124-32;
KOpPOBBIN MpoMoTOp Bupyca rematura B, Sandig et al., (1996) Gene Ther., 3:1002-9; anbda-
¢deronporenn (AFP), Arbuthnot et al., (1996) Hum. Gene Ther., 7:1503-14), uenrtpanpHOH
HEPBHOW CHCTEMBI, HamnpuMmep, HEHPOHOB (TAakOil Kak NPOMOTOp HeHpOoH-crenupuIecKon
snonasbl (NSE), Andersen et al., (1993) Cell. Mol. Neurobiol., 13:503-15; ren nerkoii nemnu
Helipodpuinamentos, Piccioli et al., (1991) Proc. Natl. Acad. Sci. USA, 88:5611-5; u HelipoH-
cneunguuecknii ren vgf, Piccioli et al., (1995) Neuron, 15:373-84), cepmeyHOH MBIIIIIBI,
CKEJIETHBIX MBI, JIETKOTO W Jpyrux TKaHed. B apyrom BapuaHTe OCYILIECTBICHUS
n300peTeHMs], PUTOAHBIA MPOMOTOP MOKET BKJIFOYaTh, O0€3 OrpaHUYeHHid, MPOMOTOp (akTopa
snonranuu 1 ansda (EF1-aneda) (cm., Hanpumep, Kim DW et al., Use of the human elongation
factor 1 alpha promoter as a versatile and efficient expression system. Gene. 1990 Jul
16;91(2):217-23), npomotop cuHancuna 1 (cm., Hanpumep, Kiigler S et al., Human synapsin 1
gene promoter confers highly neuron-specific long-term transgene expression from an adenoviral
vector in the adult rat brain depending on the transduced area. Gene Ther. 2003 Feb;10(4):337-

47), mpomotop HelpoH-cnenuduyeckoit sHonmasel (NSE) (cm., Hampumep, Kim J et al.,
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Involvement of cholesterol-rich lipid rafts in interleukin-6-induced neuroendocrine
differentiation of LNCaP prostate cancer cells. Endocrinology. 2004 Feb;145(2):613-9. Epub
2003 Oct 16), or a CB6 promoter (see, e.g., Large-Scale Production of Adeno-Associated Viral
Vector Serotype-9 Carrying the Human Survival Motor Neuron Gene, Mol Biotechnol. 2016
Jan;58(1):30-6. doi: 10.1007/s12033-015-9899-5). B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS
M300peTeHNs] C WCIONB30BAHUEV TKAHECTIEUU(PHUHBIX IMPOMOTOPOB MOIYT OBITh BBIOpaHBI
KOTEpanmuu C NPUMEHEHHEM pPa3HbIX JKCIPECCHOHHBIX KacceT ¢ TKaHecHneln(pUIHBIMU
MIPOMOTOPAaMH, HAallEJIEHHBIMU Ha pPa3Hble THIIbI KJIETOK.

B omHOM BapuaHTe OCYINECTBJIEHUS M300pETeHHs, PEeryJIATOpPHAs IOCIEeN0BATENbHOCTD
AOMOJHUTENBHO COMAEPXKUT 3HXaHCep. B oOnHOM BapmaHTe OCYINECTBICHHS H300peTeHus,
perysisaTopHas IOCJIENOBAaTEeIbHOCTh COAEPKUT OAUH BSHxaHcep. B npyrom BapuaHTte
OCYLIECTBJICHHUsI N300PETEHNUs], PEryIATOPHAsS IOCIEI0BATENILHOCTh COAEPIKUT ABa UM OOJIbIIe
HHXAHCEPOB JKCIPEecCHU. Takue SHXAHCEPbl MOTYT OBITh OAMHAKOBBIMH HIJIH MOTYT OBITh
pasHbIMH. Hanpumep, sHXaHCEP MOKET BKJIOUATh SHXaHcep anbga mic/bik nim saxancep LIMB.
Takoil 3HXaHCEp MOKET MPUCYTCTBOBAThH B ABYX KOMUAX, KOTOPbIE PACHIOJOKEHBI PSIOM APYT C
APYyroM. AJBTEPHATUBHO, NBOWHBIE KOIHMH 3JHXAHCEpAa MOTYT OBITb pa3feNieHbl OIHON WU
HECKOJIbKUMH T1OCJIE€I0BATEIbHOCTAMHU.

B ogHOM BapuaHTe OCYIIECTBJICHUS H300pPETEHUs, PEryJISITOpHAsl MOCIEA0BATEIbHOCTD
JOTOJHUTENBHO  CONEPXKUT HUHTPOH. B JONONHUTENBPHOM  BapuUaHTe  OCYLIECTBJIECHMS
n300peTeHNs, UHTPOH MpPENCTaBIseT COOOW MHTPOH Oera-akTuHa Kyp. Jlpyrue mpurogHsie
UHTPOHBI BKJIIOYAIOT H3BECTHbIE CHEMAJINCTAM B JAHHOM OOJACTH TEXHUKH U MOTYT OBITh
UHTPOHOM [-TJ00yJMHA 4YeJoBeKa W/WIM KOMMEPYECKH JOCTYIHBIM MHTPOHOM Promega®, u
uHTpOoHamy, onrcaHHbIMU B WO 2011/126808.

B onHOM BapuaHTe OCYINECTBJIEHHs M300PETEHUs], PETyJSATOpHAs MOCIEN0BATEIbHOCTD
JOMOJHUTENIBHO CONEPXKUT CHTHANI TOJNHaJeHUINpoBaHus (noiuA). B mononHuTensHOM
BapUaHTE OCYILECTBIICHUs N300peTeHNs, ONMNA TpeacTaBisieT coboi mommA rioduHa KpovKa.
Cwm., mHarmpumep, WO 2014/151341. AnbTepHaTUBHO, SKCIIPECCHOHHAS KACCETa MOYKET BKJIOYATh
Apyroil mMOJMHA, Hampumep, IMOCIeA0BATENbHOCTh TOJHAICHUIMPOBAHUS TOPMOHA poOCTa
yenoseka (hGH), monnA SV40, uny cuHTeTH4eCcKuil OJTHA.

Crnenyer NOHMMaTh, YTO KOMITO3ULIMU B SKCIIPECCUOHHOI KacceTe, OMUCAHHOM B JaHHOM
JOKYMEHTe, TIpelHa3HaueHbl AJs NPUMEHEHHs IO OTHOUIEHMIO K JPYTMM KOMIIO3HULUSIM,
cxXeMaM, acreKTaM, BapHaHTaM OCYLIECTBICHHsS M300pPETeHUs] U croco0aMm, MpeaCcTaBICHHBIM B
TAaHHOM ONHMCAHUH U300pETEeHUsI.

DKCTIPECCHOHHBIE KacCEeThbl MOTYT OBITh JOCTAaBJIEHBI C MOMOIIBIO JIFOOOH MPHUrogHON
CHCTEMBI TOCTaBKH. [IpUroqHbple HEBUPYCHBIE CUCTEMBI TOCTABKH M3BECTHBI B JAHHOW 00JaCTH
TexHUKH (cM., Hapumep, Ramamoorth and Narvekar. J Clin Diagn Res. 2015 Jan; 9(1):GEO1-
GEO06, xotopasi BKJIFOYEHA B JAHHBIA JOKYMEHT MOCPEICTBOM CCBUIKH) U MOTYT OBITh JIETKO
BbIOpaHbI CIELUATNCTOM B JAHHON OOJACTH TEXHHMKH, U MOTYT BKJIFOUATh, HANPUMEP, TOJYIO
JHK, romyro PHK, nennpumeps;, PLGA (monmnakTun-kKo-IIMKONWA), MNOJMMETaKpHIIAT,

HEOPTaHNYCCKUEC YaCTULbL, JIMMMUAHBIC YaCTHULbI (Haan/IMep, JIUITUAHBIC HAHOYAaCTHIbI WJIH
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LNP), nnu coctaB Ha OCHOBE XHUTO3aHa.

B opHOM BapuaHTe OCyIIECTBIEHHUS H300pETEHUs, BEKTOpP NPEACTaBIsIET COOOMH
HEBUPYCHYIO IUIa3MHAY, KOTOpas COAEPXKUT €€ ONMCAHHYK OKCIPECCHOHHYIO KaccCerTy,
Hanpumep, “roayro JIHK”, “romyro mnasmunnyro JHK”, PHK, u MPHK; B coueranum c
Pa3IMYHBIMM KOMIMO3ULMAMHU M HAHOYACTULIAMH, BKJIIOYAsi, HAPUMEP, MULENJIbL, JUIOCOMBI,
KOMIIO3ULIMM KaTHOHHBIM JIMNUA - HYKJIEHMHOBAas KHUCJOTA, MOJUTIMKAHOBBIE KOMIIO3ULUHU U
ApyrHe TIOJNMUMEpBl, KOHBIOTAThl HA OCHOBE JIMIHMIA W/WIM XOJIECTepUHA - HYKJIEHHOBOMH
KHCJIOTBI, ¥ IPyrHe KOHCTPYKTHI, TAKHE KaK OMHCAHHBbIE B TAaHHOM AokyMeHTe. CM., Hampumep,
X. Su et al., Mol. Pharmaceutics, 2011, 8 (3), pp 774-787, untepHer-nyOnukauus: 21 maprta
2011 r.; WO2013/182683, WO 2010/053572 u WO 2012/170930, koTopble BCE BKJFOYECHBI B
JAHHBIN TOKYMEHT ITOCPECTBOM CCHUIKH.

B HekOTOpBIX BapWaHTax OCYLIECTBICHHS W300pPETEHUs, B JAaHHOM JOKYMEHTE
NpeNyCMaTPUBAIOTCS MOJIEKYJIbI HYKJIEMHOBON KHUCJIOTBL, HMMEIOIINE IOCIeA0BaTEIbHOCTH,
konupyromue BapuaHT hGAA780L, ciauTblii OenoKk WM yCEYEHHbIH OENOoK, Kak OMHCAaHO B
JAaHHOM JOKyMeHTe. B OZHOM JKenaTeIpbHOM BapHaHTE OCYLIECTBIEHHUS H300peTeHus,
hGAA7801 kommpyercsi CKOHCTpyHpOBaHHOH mocnenoBarenpHocTei0 SEQ ID NO: 4 wmm
MOCJIEI0BATENbHOCTEIO, IO MeHblIell Mepe Ha 95% uneHTHUHONW ¢ Hell, KoTopas KOAUpYET
BapuanT hGAA7801. B HekoTopbIx BapmanTax ocymiectsieHus uzodperenus, SEQ ID NO: 4
MonupuIUpoBaHa TakuM oOpa3oMm, 4ToObl KOmMOH, Komupyromuid Ile B monokenun 7801,
npexncrasisut coboit ATT unun ATC. B HEKOTOpBIX BapHaHTaxX OCYINECTBJIEHUS W300peTeHus,
HYKJIEMHOBAsl KUCJIOTa, COMEprKalas CKOHCTPYUpPOBaHHYI0 nocnenosatenbHocTh SEQ ID NO: 4
Wi ee GparMeHT, HCIIONb3YeTCs ISl HKCIpeccuu CiauToro oenka umn yceueHHoro hGAA780L
XOTs 3TO MeEHee >JKeNaTeNbHO, B HEKOTOPbIX BapHAHTAX OCYLIECTBJICHUS H300peTeHus,
hGAA780I xonupyercst SEQ ID NO: 5. B HEKOTOpPbIX BapHaHTax OCYIIECTBIICHHS N300pETEeHMS,
HYKJIEMHOBasi ~ KUCJIOTa  KOAMPYeT  CIAMTBIH  O€JOoK, HMEIINUH  aMHHOKHCIOTHYIO
nocienoBateabHOCTh SEQ ID NO: 6 mnm mocnenoBaTelbHOCTh, IO MeHblIeH mepe Ha 95%
UIGHTHYHYH0O C Heil. B HEKOTOpbIX  BapuaHTaX  OCYLIECTBJIEHUS  HM300peTeHUs,
NpeayCcMaTpUBaeTCsl HyKJIEHHOBAs! KUCIIO0Ta, uMeroias nocienosarenbHocts SEQ ID NO: 7 unu
MIOCJIEI0BATENBHOCTD, 110 MeHbIIIeH Mepe Ha 95% uaeHTU4HYIO ¢ Hell. B HEKOTOphIX BapuaHTax
OCYIIECTBIIEHHUsI HM300pETEHUs,, MOJIEeKyJla HYKJIEHHOBOW KHCIOTbI TPEACTaBIsIET COOOi
I1a3Muay.

Bexmopuor

“BekTop”, B KOHTEKCTE JTaHHOTO N300pETEHUs], IPEACTABISsIET COOO0M OMONIOTNYeCKUN Wn
XUMHYECKUI (PparMeHT, COAEp KALINi MOCIeAOBATEbHOCT HYKJIEHHOBOW KHCIIOTBI, KOTOpas
MOXeT OBbITh BBEIEHAa B TOAXOMAIIYIO KJIETKY-MUIICHb Ul PEIUIMKALMH WM SKCIPECCUU
NIOCJIEIOBATENIbHOCTH HYKJIEMHOBOH KUCIOTHIL. [IpMeps! BeKTOpa BKIFOYAIOT, O€3 OrpaHuveHui,
PEKOMOMHAHTHBIN BUPYC, TUIA3MUAY, JHIIOIUIEKCHI, MOJMMEPCOM, IOJUIUIEKCHI, ACHAPUMED,
KOHBIOTAT KJIETOYHO-TpoHuKatomero nenruna (CPP), MarHuTHY!O 9acTuily Wi HaHodacTuny. B
OJJHOM BapUAaHTE OCYLIECTBIECHUS H300pETEHHs, BEKTOP MPEACTABIsieT COOOH MOJEeKyy

HYKJIEMHOBOM KHUCJIOTBI, COAEPIKALIYI0 3K30T€HHYI0 WUJIA TeTEPOJIOTMYHYI0 CKOHCTPYUPOBAHHYIO
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HYKJIEMHOBYIO KHCJIOTY, KOIAHMPYIOLIYIO (YHKIMOHAJIbHBIA TE€HHBIH TNPOAYKT, KOTOPBIH 3aTeM
MOJKET OBITh BBEIEH B NMPHUTOJHYIO KJIETKY-MHIIEHb. Takue BEKTOPbI MPEINOYTHTEIBHO UMEIOT
OJIHY WJIM HECKOJIbKO TOYEK Hadajla PEeIUIMKalWy, U OAWH UM HECKOJIBKO CAaWTOB, B KOTOPBIE
MOskeT ObITh BcTaBiieHa pekomOuHaHTHas JJHK. BekTopbl 4acTo MMEIOT cpencTna, ¢ MOMOIIBIO
KOTOPBIX KJIETKH C BEKTOPAMHU MOTYT OBITH OTOOpaHbI OT KJIETOK 0e3 BEKTOPOB, HalpuMep, OHU
KOIUPYIOT T'eHbl YCTOWYMBOCTH K JiekapcTBaM. OOBIYHbIE BEKTOPHI BKJOYAIOT IUIA3MHIBL
BUPYCHBIE TE€HOMbI M “HCKYCCTBEHHble XpOMOCOMBI . OOBIYHBIE METOABI T'€HEepalHy,
MPOAYLIUPOBAHMS, ONPEAENICHNs XapaKTePUCTUK WM KOJMYECTBEHHOIO ONpPEAEICHUs] BEKTOPOB
JOCTYITHBI CIIELIUAIUCTY B TAHHOW OOJIACTH.

B HEKOTOpBIX BapuaHTaX OCYINECTBICHUS W300pETEHUs], BEKTOp, OMHMCAHHBIN B JTaHHOM
JNOKYMEHTE, MPEACTABIISIET COOOM “Ae(eKTHBIN MO PETUTHKALMK BUPYC’ WIU “BUPYCHBINA BEKTOD
KOTOPBbI OTHOCUTCA K CHUHTETUYECKON WU HCKYCCTBEHHOW BUPYCHOM 4YacTULe, B KOTOpPOH
SKCIPECCHOHHAsi Kaccera, Colepkallas IOCIeAOBATENbHOCTh HYKJIEWHOBOH  KUCIOTHI,
Koaupyromel (GyHKIHOHANbHBIN ciuThiii 6enok hGAA780I, ymakoBaHa B BHUPYCHBIA KarCHJ
wii  O0OJIOYKY, TMpHYeM JOOble BHPYCHBIE TE€HOMHBIE IMOCJIENOBATENbHOCTH, TaKXKe
yIIaKOBAHHBIE B BUPYCHBII KariCUA WIIH 00OJIOUKY, SIBISIFOTCS 1€(EKTHBIMU IO PETUTUKALNY; T.€.,
OHHU HE MOTYT T'€HEPHUPOBATh BUPHOHBI IIOTOMCTBA, HO COXPAHSIOT CIIOCOOHOCTh MHPULIMPOBATH
KJIETKH-MHUIIEHH. B OHOM BapuaHTe OCyIIeCTBIEHHsI N300PETEeHNUs, TEHOM BHPYCHOTI'O BEKTOPA
HE BKJIFOYAET I'eHbl, KOAUPYIOIIHE (pepMeHThI, HeOOXOMUMBIE Ul PEIUITMKALNUN (T€HOM MOJKET
OBITh  CKOHCTPYHPOBAH  “BBINOTPOLIEHHBIM -  COIEPKAIIUM  TOJBKO  KOJUPYIOLIYIO
NOCJIEIOBATENIbHOCTh HYKJIEUHOBOH KHCJIOTHI, (DJIAHKHMPOBAHHYIO CUTHAJIAMH, HEOOXOIWMBIMU
I aMIUIMUKAUN M YIaKOBKM HCKYCCTBEHHOIO T'€HOMAa), HO TaKhHe TIeHbl MOTYT OBbITh
no0aBJeHbl B MpoLecce MpoxyLupoBaHus. Benencreue 3Toro, oH cumraercs Oe30MacHbIM IS
UCIIOJIB30BAHUSI B T€HHOH Tepanuy, MOCKOJBbKY peIuTMKanus ¥ HWH(QUIMPOBaHHWE BHUPUOHAMH
HIOTOMCTBA MOXKET NPOUCXOIUTh TOJIBKO B NMPHUCYTCTBUU BHPYCHOTO (pepMeHTa, HEOOXOAUMOro
IUJIs1 PETUTUKALINN.

B koHTekcTe MaHHOTO M300peTeHHs], PeKOMOWHAHTHBIH BUPYCHBIA BEKTOP MPEACTABISET
coboli JIrOOOH MPHUrOMHBIA BHPYCHBIM BEKTOp, HALEJEHHBIH HA JKEJNAEeMyH KJIETKY (KJIETKH).
Taxum o0Opa3zom, peKOMOMHAHTHBIN BUPYCHBIH BEKTOP MPEANOYTHTEIBHO HALEJICH Ha OTHY HJIH
HECKOJIbKO KJIETOK M TKaHeH, MOPakeHHBIX 00Jyie3HbI0 [ToMIte, BKIFOUAst LIEHTPAIbHYIO HEPBHYIO
cucreMy (Hampumep, TOJIOBHOH MO3T), CKEJIETHBIE MBIIILbI, CEPALIEe U/WIIN NeueHb. B HEKOTOpPbIX
BApPHUAHTAX OCYINECTBIICHUS W300pETEHHs], BUPYCHbIH BEKTOP HALIEJECH O MEHbBLIEH Mepe Ha
KJIETKH LIEHTPAJIbHOW HEPBHOW CHUCTEMbI (HampuMep, OJOBHOTO MO3Ta), JIETKOTO, CEepledHbIe
KJIETKH WJIM CKEJIETHbIE MBILIIBI. B Ipyrux BapuaHTax OCYLIECTBICHHS U300PETEHNUs, BUPYCHBIH
BekTop HaueneH Ha [IHC (Hampumep, roioBHOH MO3T), CKENETHbIE MBIl W/HUiIH cepaune. B
APYTUX BapUaHTaX OCYIIECTBJIEHHUS N300PETEeHUs], BUPYCHBIM BEKTOP HALleJIeH Ha BCE U3 KJIETOK
MIEYEHH, CKEJIETHBIX MBI, CEepALa W LEHTPaJbHOM HEPBHOM CHUCTeMbL. B mnpumepax
NPEACTABIEHbl WILTIOCTPATHBHbIE PEKOMOWHAHTHBIE aJ]€HOACCOLMUPOBAaHHbIE BUPYCHI (pAAB).
Opnako, J[pyrue TIpUTOAHBIE BUPYCHBIE BEKTOPbl MOTLYT  BKJKOYaTb, HaIpUMeEp,

PEKOMOMHAHTHBIN aA€HOBUPYC, PEKOMOMHAHTHBINA MapBOBUPYC, TaKOH KakK PEKOMOMHAHTHBIN



29

OokaBupyc, rubpun AAB/OokaBupyc, pEeKOMOMHAHTHBIH BHPYC MpPOCTOrO Trepreca,
PEKOMOMHAHTHBI PETPOBUPYC WM PEKOMOMHAHTH JIEHTUBHUPYC. B  IpeanmodTuTenbHbIX
BAapUAHTAaX OCYILIECTBIEHHUs H300pETeHUs, Takue pPEKOMOMHAHTHbIE BHPYCBHI SIBISIFOTCS
PEIUINKallUOHHO HEKOMIIETEHTHBIMH.

Hcnonb3yeMblil B JaHHOM JOKYMEHTE TEPMHH ‘KJIETKA-XO35IMH MOKET OTHOCHUTBCS K
NaKyIOIIEel KJIETOUHON JIMHUY, B KOTOPOH MPOAYLHUPYETCS BEKTOP (HanpuMep, peKOMOMHAHTHBIN
AAB). Knerka-xo3duH MOXeT OBITh NPOKAPUOTHYECKOH WM DSYKAPHOTHYECKOW KJIIETKOH
(HampuMep, 4deJOBEKa, HACEKOMOIO WJIM JPOXOKeH), conmepikaiied 9SK30TeHHYH MM
rereposiornunyro JIHK, kortopas Obuia BBemeHa B KJIETKY JIIOOBIMU CPENCTBAMH, HAIpHUMep,
3JIeKTporopanmen, ocaxkaeHueM (ocaroM KaiblMs, MHKPOHHBEKLHEH, TpaHChOpMalHeH,
BUPYCHOH wuH(eKuuei, TpaHC(eKIreld, JUNOCOMHOW MOCTaBKOW, METOHaMH MeMOPaHHOTO
cnusiHusi, mOKpbIThiME JIHK mmapukamMu ¢ BBICOKOH CKOpPOCTBIO, BUPYCHOH HH(peKuued u
CIIUSTHUEM TPOTOIIACTOB. IIpHMephl KIIETOK-XO0351€B MOIYT BKIIIOYAaTh, 0€3 OrpaHHYEHHH,
BbIJEJICHHbIE KJIETKH, KIETOYHYIO KyJbTypy, kierku Escherichia coli, nposxckeBbie KIeTKH,
KJIETKU 4YeJIOBEKa, KJIETKU, He MPUHAANIeXallie YeJIOBEKy, KJIEeTKH MIEKONMUTAIOINUX, KIETKH, He
MPUHAJIEKALME MICKONMUTAIOIUM, KJIETKH Hacekomblx, kjeTkn HEK-293) knerku mnedeHw,
KJIETKU TOYKH, KJIETKH LIEHTPAJbHOI HEPBHOW CHUCTEMbI, HEMPOHBI, IJIMAJbHbIE KJIETKU WU
CTBOJIOBBIE KJIETKU.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS HW300PETEHUs, KIIETKA-XO35UH CONEPIKUT
SKCIPECCHUOHHYIO KacceTy it mpoayuupoBanus hGAA7801 takum oOpa3om, YTOOBI YKa3aHHBIH
OeNoK NMPOAYLHPOBAJICSA B JOCTATOYHOM KOJHMYECTBE in Vitro Ui BBIAENEHHS HJIM OYUCTKH. B
HEKOTOpPBIX ~ BapMaHTax  OCYIIECTBJIEHUS  M300pETeHUs,  KIETKA-XO35MH  COAEPIKUT
SKCIPECCHOHHYI0  KacceTy, koxupyromyro hGAAV780I, wumm ero ¢parment. Kax
npeaycMatpuBaeTcsi B JaHHOM gokymeHte, hGAA7801 wmoker ObITh BKJIIOYEH B
(apMaLeBTHUYECKYIO KOMITO3HLIMIO, KOTOPYIO BBOAST CYOBEKTYy B Ka4deCTBE JIEKAPCTBEHHOI'O
cpeacTsa (T.e. 3aMeCTUTEbHAsE (PEPMEHTHAsI TEPAITHsI).

Hcnonbp3yeMblii B JAHHOM AOKYMEHTE TEPMHH “‘KJIETKa-MHIIEHb OTHOCUTCS K JIFOOOI
KJIETKe-MHUIIEHH, B KOTOPOH JKcmpeccusi (PYHKIHMOHAIBHOTO TE€HHOTO MPOAYKTA SIBISIETCS
JKEeJIaTeIbHOM.

B koHTeKcTe JaHHOTO N300peTEeHNs, “TEHOM BEKTOpa~ OTHOCHUTCS K MOCIIEIOBATEIbHOCTH
HYKJIEMHOBOM KHCIIOTBI, YIaKOBAaHHOW BHYTPU BHUPYCHOrO BekTOopa. B ogHOM mpumepe, “reHom
BEKTOpa~ CONEPXKHUT, KaK MHHHUMYM, B HAmpaBiIeHUH OT 5’ K 3’°, BEKTOp-CHeuu(pUIecKyro
MOCJIEI0BATENbHOCTD,  IOCJIEAOBATEIbHOCTh  HYKJIEHMHOBOM  KHCIOTBI,  KOAUpYIOLIEH
($yHKIMOHANBHBIN reHHbIH nMpoaykT (Hanpumep, hGAAV7801, ciuteiii 6enok hGAA V7801 unn
apyroii  0Oenok), (QYHKIMOHAIBHO  CBS3aHHYKD C  PEryJSITOPHBIMH  KOHTPOJIbHBIMH
MOCJIEI0BATENBHOCTSIMY, KOTOpbIE HAMpaBISIOT €€ JKCIPECCHI0 B KIETKe-MULIEHH, BEKTOp-
cenn(UIecKyr0 TOCIENOBATENbHOCTh, M HE00SA3aTeNbHO, IOCIEA0BATEIbHOCTH-MUIIEHN
mukpoPHK B Herpanciumpyemoidi  obmactu  (00jacTsix) W BEKTOpP-CIeLU(DHUECKYIO
MOCJIE0BATENbHOCTD. Bexrop-cnennpuyecku MOCJIEA0BATEIbHOCTD MOKET OBITH

MNOCJICAOBATCIIBHOCTBIO KOHLICBOI'O IMOBTOpPA, KOTOpas cneumbnqecxn YIaKOBbIBA€T TI'€HOM
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BEKTOpa B KaICHJ BHUPYCHOTrO BeKTOpa MM Oenok obonouku. Hampumep, WHBEPTHPOBAHHbBIE
KOHILIeBble OBTOPbI AAB HCHONB3YIOT 171 yHakoBKM B Kamcuiabl AAB M HEKOTOpBIX ApYyrux
NapBOBUPYCOB. JIEHTHBUPYCHBIE IIMHHbIE KOHLEBBIE MOBTOPHI MOTYT OBITh HCIOJb30BAaHBI B
clyyasix, KOTJa >KeJlaTeslbHa YIAKOBKA B JIGHTUBHPYCHBIH BEKTOpP. AHAJOIHYHO, MOTYT OBITh
BbIOpaHbl JApPYyrue KOHIIEBbIE IIOBTOPbI (HAaNpUMEp, PETPOBHPYCHBIE MJIMHHbIE KOHIIEBbIE
MIOBTOPBI) U T.II.

Cnenyer moHMMAaTbh, YTO KOMIIO3ULUHM B BEKTOPE, OMHCAHHOM B JAaHHOM IOKYMEHTE,
IMOJDKHBI PAacCMaTPUBATBCS KaK MPUMEHHUMblE K IPYTMM KOMITO3ULIUSIM, CXeMaM, acleKTam,
BapHUAHTaM OCYIIECTBJICHUSI U300pETeHHsI, U croco0aMm, MpeACTABICHHBIM B TaHHOM ONMHUCAHHU
n300peTeHusl.

Aoenoaccoyuuposannvtii supyc (AAB)

B onHOM acmekte, B JaHHOM JOKYMEHTE MpedyCMaTpuBaeTcs peKoMOMHaHTHbIH AAB
(pAAB), conepsxamuii karcunx AAB U yriakOBaHHBIN B HETO '€HOM BEKTOPA, KOTOPOH KOAUPYET
ciuteii Oenok hGAAV7801 (pepmeHT), Kak OMHMCAHO B NAHHOM IOKyMeHTe. B HEKOTOpbIX
BapHUAHTaX OCYIIECTBIEHUs M300peTeHus, BbIOpaHHbIN Karcun AAB HaneneH Ha KJIETKH ABYX
wn OOJbIIE TUTIOB U3 MIEYEHHU, MBIIIL, TIOYKH, Cep/La 1/ UIH LEHTPAIbHON HEpBHOH cucTeMsl. B
HEKOTOPBIX BapHAHTaX OCYLIECTBIEHUS H300PETEHUs], >KEeNATeNbHON SBIISETCS HSKCIPECCHs
ciutoro Oenka hGAA780I B mo MeHblneli Mepe ABYX WM OOJbIIE THUMAX KIETOK M3 MEYEHH,
CKEJIETHBIX MBIIIII, CEP/La, MOYKH W/HIIU 110 MEHbIIEH Mepe OAHOTrO THUMA KJIETOK LIEHTPaJbHON
HepBHOW cucreMbl. TakuMm 00pa3oM, B OIHOM BapHaHTE OCYLIECTBIEHUS H300PETEHHS
BbIOpaHHBIH Kkamcuny AAB HaueneH Ha cepiedyHYI0 TKaHb. B HEKOTOpPBIX BapHaHTax
OCYILIECTBIIEHHsI N300peTeHusi, BbIOpaHHbId Kancuy AAB, HaueneHHbIH Ha CEeplAeUHYIO TKaHb,
BbiOupatoT u3 AAB 1, 6, 8 u 9 (cm., Harmpumep, Katz et al. Hum Gene Ther Clin Dev. 2017 Sep
1; 28(3): 157-164). B mpyrux BapuaHTax OCYLIECTBJIECHUs M300peTeHHs, BHIOPAHHBIA KarCUa
AAB Hanenes Ha KJIeTKH OYKH. B OIHOM BapuaHTe OCYIIECTBICHHUSI M300PETEeHMs, KarCH I IS
HalEJIMBAHUS Ha KJIETKU MOYKHU BbiOuparoT u3 AABI1, 2, 6, 8, 9 u Anc80 (cm., Hanpumep, Tkeda
Y et al. J] Am Soc Nephrol. 2018 Sep; 29(9):2287-2297 u Ascio et al. Biochem Biophys Res
Commun. 2018 Feb 26; 497(1): 19-24). B HEKOTOpPBIX BapUAHTAX OCYIIECTBJICHUS H300pETEHHUS,
karcun AAB mpencrasnsier coOOH MPUPOAHBIN MM CKOHCTPYHPOBAaHHBIA Karcupa kianasl F. B
HEKOTOPBIX BapHAHTAaX OCYIIECTBJICHUS W300PETEeHUs, KaIlCHI MPeNCTaBlsieT COOOH Karcun
AAB9 wmu karcung AAVhu68.

B ongHOM BapmaHTe OCYIIECTBJICHHS H300pPETEHHS, T€HOM BEKTOpa COAEPKUT S’
uHBepTHpOBaHHbIH KOHIEBOH MoBTOp (ITR) AAB, 3KCIIPECCHOHHYIO KaccCeTy, Kak OMHCAHO B
narnHoM nokymente, U 37 ITR AAB. B onHOM BapuaHTe OCYIIECTBIICHUS N300PETEHUs], TeHOM
BEKTOpPa OTHOCHUTCS K IIOCIE€OBAaTENbHOCTH HYKJIEMHOBOM KHMCJIOTHI YIaKOBAaHHON BHYTpHU
karcuga pAAB ¢ oOpasoBanuem Bekropa pAAB. Takas mocienoBaTeNbHOCTh HYKJICHHOBOM
KHCJIOTBI COIEPKUT TOCJIEA0BATEIbHOCTH HHBEPTUPOBAHHBIX KOHIEBbIX NoBTOpOoB (ITR) AAB,
(bIaHKUpPYIOIINE SKCIIPECCHOHHYIO KacceTy. B omHOM npumepe, “TeHOM BeKTopa” Uil YIaKOBKH
B Karicu AAB mnu GokaBupyca COIEpKUT, Kak MUHUMYM, B HarpasieHu#n ot 5’ k 37, 57 ITR

AAB, mnocnenoBaTeNbHOCTh HYKJIEMHOBOH KHCIIOTHI, KOAMPYIOLIeH (DyHKIIMOHAIBHBIA CIUTBIN
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o6emok hGAA780I, xak ommMcaHo B JaHHOM JOKYMEHTE, (YHKIHMOHAJIBHO CBSI3aHHYIO C
PETYJISATOPHBIMA KOHTPOJIBHBIMHU IIOCIIEN0OBATEIbHOCTSIMH, HANPABIISIOLIMMUA €€ SKCIIPECCHIO B
knerke-mumneny, u 3° [ITR AAB. B HekoTopbIx BapuaHTax ocyiuectBieHust nsooperenus, ITR
npuHaanexxat AAB2 u xancun npuHamiexur npyromy AAB. AnprepHaTMBHO, MOTYT OBITH
ucnonp3oBanbl apyrue ITR. B HEKOTOpbIX BapHaHTax OCYIIECTBJICHUs M300pETeHHs, T€HOM
BEKTOpa  JOMOJIHUTENbHO  COAEPXKUT  TocienoBaTenbHOCTU-MHUIIeHHM — MukpoPHK B
HeTpaHCIupyeMoi obnactu (00NacTsIX), KOTOPble CKOHCTPYMPOBAHBI TaKUM OOpa3oM, YTOOBI
OHU crierpUYeCKH paclo3HaABAIHUCH MochenoareabHocTssMU MUKPOPHK B KiteTkax, B KOTOPBIX
SKCIIPECCUs] TPAHCTEHA SIBJISIETCS HEKENATENbHOM, W/WUIM CHUKEHHbIE YPOBHH SKCIPECCUU
TPAHCTEHA SIBJIIFOTCS JKEJIATETbHBIMH.

ITR mpencraisiroT coOOl reHETUYECKUE AJIEMEHTBI, OTBETCTBEHHbBIE 33 PEIUIMKALIUI0 U
YIaKOBKY F'€HOMA MPHU MPOAYLHUPOBAHUU BEKTOPA U SIBIIIOTCS €AMHCTBEHHBIMHI BUPYCHBIMU CiS-
3JIEMEHTaMH, HEOOXOAMMBIMU Uil mosydeHuss pAAB. B ogHOM BapmaHTe OCYIIECTBIICHUS
uzobperenusi, ITR npunagiexxar AAB, oTiIMYHOMY OT UCTOYHHMKA Karncuma. B
NPEANOYTUTEIbHOM BapHaHTE OCYIIECTBIEHHUs u300pereHus, mnocneposatenpHocTH ITR 13
AAB2, unu ux generuposaHHbI BapuaHT (AITR) MoryT ObITh MCIIONB30BaHbI ANl yAOOCTBA U
YCKOPEHUsI paspelleHus peryaupyrimmnx opraHoB. Omnako, moryT ObiTh BbeIOpanbl [TR wu3
npyrux AAB-ucrounnkoB. B tex ciyuasix, korga ucrounukom ITR sBnsiercs AAB2, u xancun
AAB mnpunamiexur apyromy AAB-HCTOYHUKY, TOJYYEHHBIH BEKTOP MOXeT ObIThb Ha3BaH
ncepnorunupoBaHabiM. O0prHO AAB renom Bektopa comepxur 5° ITR AAB, xogupyromyro
nocienosarenbHOCTh hGAA780I u mroObie perynaropHele nocaenosarensHocty, 1 3° [TR AAB.
Onnako, apyrue KOH(QUIypalMu 3THX 3JEMEHTOB MOIYT ObITh NPUrOAHBIMH. bBbin omucan
ykopoueHHbili Bapuant 5’ ITR, mnasBannbii AITR, B xoropom paenerupoBanbl D-
HIOCJIEIOBATENILHOCTD U CAHT KOHLIEBOTO pasperieHus (trs). B qpyrux BapuaHTax OCyIIeCTBICHUS
n300peTeHus NCTIoNb3YyITCs nmosHopasMepHbie 5” n 3” ITR AAB.

Tepmua “AAB”, B KOHTEKCTE MAHHOTO H300PETEHHs, OTHOCUTCS K MPHUPOIHBIM
aJIeHOACCOLIMUPOBAHHBIM ~ BUPYCaM, aJe€HOACCOLMHUPOBAHHBIM BHPyCaM, JAOCTYIHBIM IS
CHELUAIMCTOB B JAHHOW OOJIACTM TEXHUKW W/WJIM B CBET€ KOMIIO3ULUH (KOMITO3ULHI) U
cnocoba (crocoOOB), ONMUCAHHBIX B JIAHHOM JOKYMEHTE, a TaKke K HCKYycCTBEHHbIM AAB.
BupycHblli BEKTOp Ha OCHOBE alneHoaccoluupoBaHHOTrO Bupyca (AAB) mpencraensier coboi
yCTOMUMBYIO K JelictBuro Hykieassl AAB (Hampumep, [IHKa3el) dacTumy, HMEROIIyIO
KarcuaHeli Oenok AAB, B KOTOpBIH yHakoBaHa 3KCIPECCHOHHAsI Kaccera, (pIaHKUPOBAHHAS
NOCJIEIOBATENbHOCTSIMH MHBEPTUPOBAHHBIX KOHIEBbIX MoBTOpoB (ITR) AAB nnsi mocraBku B
KJIETKU-MUIICHH. Y CTOMYMBBIA K IEHCTBUIO HyKiIea3bl pekoMOuMHaHTHBIE AAB (pAAB)
yKa3blBaeT Ha TO, 4To Kancugy AAB sBiseTcss NOJHOCTBIO COOpPaHHBIM M 3aIIHIIAET
NOCJIEIOBATENILHOCTH YITAKOBAHHOTO I'€HOMA BEKTOpa OT Jerpajalud (THAPOJIN3a) Ha CTaausX
MHKYOAIlMM € HYKJI€A30#, MNpeqHa3HAueHHBIX [UIA VAAJCHHUS 3arps3HsIIOIINX HYKJIEHHOBBIX
KHCJIOT, KOTOpBbIE€ MOTYT NPUCYTCTBOBATh IOCJIE IpolLecca NpPOAyLHUpoBaHUs. Bo MHOrmx
cnyyasix, pAAB, onucaHHbIE B JaHHOM JOKYMEHTE, IBIISIOTCS pe3uctenTHeiMH K JIHKaze.

Kancun AAB cocrout u3 60 kancuasbIx (cap) OenkoBbix cyobenunur VP1, VP2 u VP3,
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KOTOPBIE PACIIONIOKEHBI C UKOCA3APUIECKOH CUMMETPHEN B COOTHOILIEHUH NMPUOIU3UTEIBHO OT
1:1:10 mo 1:1:20, B 3aBucuMoctu ot BeiOpaHHoro AAB. Pasnuunsie AAB MoryT ObITh BEIOpaHBI
B KayecTBE HCTOYHMKOB KaIlCUIOB BHUPYCHbIX BeKTOpoB AAB, kak ykazaHo Bbime. Cwm,,
Hanpumep, oOmnyOJMKOBaHHYIO  mateHTHy0  3asBky CIIA  Ne  2007-0036760-Al;
omyOyimkoBaHHYI0 mateHTHyH0 3asBky CIIIA Ne 2009-0197338-Al1; EP 1310571. Cm. Taxxe,
WO 2003/042397 (AAB7 u npyrue AAB o06e3psn), marent CLIA 7790449 u marent CIIA
7282199 (AABS8), WO 2005/033321 u US 7906111 (AAB9), u WO 2006/110689, u WO
2003/042397 (rh.10). B 3Tux noKyMeHTax Takke omucaHbl Apyriue AAB, koTopbie MOTyT OBITH
BbIOpaHbI UIst motyueHus: AAB 1 BKITFOUEHBI TOCPEACTBOM CChUTOK. 13 AAB, BbIIeNEHHBIX HITH
CKOHCTPYMPOBAHHBIX Yy 4YeJIOBeKa WM HeuenoBekooOpasHbix mnpumatoB (NHP) u xopormo
oxapakTepuzoBaHHbIX, AAB2 denoBeka mpencramiser coboit mepseiii AAB, paspaboTaHHBIH
KaK BEKTOp AJISl MEPEHOCA I€HOB, OH LIUPOKO HCIOJIb30BAJICA B SKCIEPUMEHTAX C YCIIEHIHbIM
NEPEHOCOM I'€HOB B PA3HbIX TKAHSIX-MUINEHSX M JKUBOTHBIX Mozensx. Eciu He yka3aHO WHOE,
karcun AAB, ITR u npyrue BeiOpaHHble KOMIIOHEHTHI AAB, onMcaHHBIE B JAHHOM JOKYMEHTE,
MOTyT OBITH JIETKO BbIOpaHbl U3 MOObIXx AAB, Brmouas, 6e3 orpanndenuii, AAB, 0ObMHO
obosnauaembie AAB1, AAB2, AAB3, AAB4, AABS, AAB6, AAB7, AAB8, AAB9, AABS8bp,
AAB7MS8 u AAVAnc80. Cm., Hanpumep, WO 2005/033321, xOTOpBIH BKJIIOUEH B JAaHHBIN
JIOKYMEHT TIOCPEACTBOM CCBUIKHM. B OJHOM BapuaHTE OCYIIECTBICHHS H300pETEHHs], KaIrCHI
AAB mpencrasnsier coboii kamcuny AAB9 wim ero BapwanT. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHsI M300pEeTeHus, KarncCUaHbi Oenok oOo3Havaercss uupoll Wi KoMOMHALeH
udp u Oyks nocne repmuHa “AAB” B HazBanun pAAB-BekTopa.

ITR wmu npyrue komnoHeHTsl AAB moryt ObiTh Jierko BbieneHbl U3 AAB win
CKOHCTPYHPOBAHBI C MCIOJIb30BAHHEM METOAOB, TOCTYIHBIX CIELHUAIICTaM B JaHHOH 00JacTu
TexHUKH. Takue AAB wMoryr ObITb BbIIENEHBI, CKOHCTPYUPOBAHbI WJIM TIOJNY4YEHbI U3
aKaJeMHYeCKUX, KOMMEpPYEeCKMX WIM OOIIEeNOCTYNMHBIX WCTOYHUKOB (Hampumep, OT
AMepUKaHCKOM KOJUIEKIMH TUIOBBIX KyJbTyp (American Type Culture Collection), MaHnaccac,
Buprunusi). AnbTepHaTUBHO, MOCIENA0BATEIbHOCTH AAB MOryT OBITH CKOHCTPYHPOBAHBI IyTEM
CHHTE3a WM JPYTMMH TPUTOAHBIMH CIIOCOOAMH CO CChUIKAMH Ha OMyOJIMKOBAHHBIE
NOCJIEIOBATEIbHOCTH, TaKUE KaK JOCTYIHBbIC B JIMTEpAType WM B 0a3ax NaHHBIX, TAKUX Kak,
Hanpumep, GenBank, PubMed u T.n. Bupycst AAB MoryT ObITh CKOHCTPYHPOBaHBI OOBIYHBIMH
METOAAMH MOJIEKYJIIPHOH OWOJIOTHH, TO3BOJIOLIUME ONTHUMHU3UPOBATh TAKUE YaCTHIBI IS
KJIETOYHO-CIIEIM(PUIECKON JTOCTABKH TOCJIEAOBATEIbHOCTEH HYKJIEWHOBBIX KHCJIOT, C LIEJbBIO
MUHMMH3ALUH HUMMYHOT€HHOCTH, PETYJIUPOBKH CTAOMJIBHOCTH W BPEMEHH >KM3HU YaCTHI,
s exTuBHOM Herpananny, TOYHON JOCTABKU B SAPO U T.1.

Hcnonb3yeMble B AaHHOM AOKyMeHTe TepMuHbl “pAAB” u “nckyccrseHHblii AAB”,
UCTIONBb3YEMBbIE  B3aWMO3aMEHSIEMO, O3HA4arT, Oe3 orpanmueHwnii, AAB, coxepxamuii
KaICUIHBbIA O€JIOK M YIIaKOBAaHHBIN B HErO I'€HOM BEKTOPA, MPUYEM T'€HOM BEKTOpPa CONEPKUT
HYKJIEMHOBYIO KHCJIOTY, TrereposiornuHylo kK AAB. B onHOM BapuaHTe OCYIIECTBIEHHS
n300peTeHNs], KalCUAHbIA OeJIOK IpeAcTaBisieT Co0ON He BCTPEUAIOLIMICSA B MPUPOZIE KAICHA.

Taxkolf HMCKYCCTBEHHBIM KarcCua MOKET OBITh NOJy4eH JOOBIM MPUTOAHBIM METOJOM, C
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UCTIONIb30BAaHUEM BBIOpPaHHOW mocienoBaTenbHOCTH AAB (Hampumep, ¢parMeHTa KarcCHIHOTO
Oenka vpl) B KOMOMHALIMH C T€TEPOJOTHYHBIME MOCJIEAOBATEIBHOCTSIMU, KOTOPBIE MOTYT OBITh
NOJIy4€HbI U3 Pa3HBIX BBIOpaHHBIX AAB, HECMEXHBIX y4acTKOB OAHOro u Toro xe AAB, u3
BUPYCHOIO HCTOYHUKA, He OTHOcswerocs k AAB, uiaum u3 HEBUPYCHOIO HMCTOYHHKA.
HckycctBenHbiit AAB MoxeT ObITh, O€3 OrpaHHueHH, ICEBIOTUITHPOBAHHBIM AAB, XMepHbIM
kancunoM AAB, pexomOuHanTHBIM KancuaoM AAB wmm “rymMaHM3MpOBaHHBIM® KaIrCHIOM
AAB. TlceBnoTunupoBaHHbIE BEKTOpPbI, B KOTOpPbIX Kamcujx opgHoro AAB 3ameHsoT Ha
reTepOJIOTUYHBIN KANCUIHBIA O€JIOK, MPUTrOIHBI JIsl MCIOJb30BAHUS B HEKOTOPBIX BapHUaHTax
ocyluiecTBiieHUs] n300pereHnu. B omHOM BapuaHTe ocyiuecTBiaeHus uzodperenus, AAB2/5 u
AAB2/8 sABRSIOTCS TpUMepaMH TICEBIOTUITUPOBAHHBIX BEKTOPOB. BBIOpaHHBIA reHeTHYeCKUH
3JIEMEHT MOXeT OBbITh JOCTaBJECH JIFOOBIM IMPHUTOJHBIM CIOCOOOM, BKJIFOUAs TPAHCHEKLHIO,
3JIEKTPOTIOPALMIO, JOCTABKY JIMIIOCOMAaMH, METOAbI MeMOpaHHOro CiusiHus, NOKpeIThie JIHK
IIAPUKH C BBICOKOM CKOPOCTBIO, BUPYCHYIO HMH(QEKIUI0O U CIUsSHHE NpoToruiacToB. Crocobsl,
UCIIOJIB3yEMbIE JJIi TPUTOTOBJIEHUS TAaKUX KOHCTPYKTOB, W3BECTHBI CHELHAJINUCTaM IO
MaHUNYJSIOUSIM ~ C  HYKJIEMHOBBIMH ~ KHUCJIOTAMH U BKJIOYAIOT TEHHYIO  HH)XEHEPHIO,
PEeKOMOMHAHTHYIO WHXKEHEPUIO W Meronbl cuHte3a. Cm., Hampumep, Green and Sambrook,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring Harbor, NY
(2012).

B HekoTOpbhIX BapmaHTaxX OCYLIECTBJIEHUs n300pereHus, karncugy AAB BeiOuparoT u3
INPUPOIHBIX U CKOHCTPYMPOBAHHBIX aJ€HOACCOLMMPOBAHHBIX BUpPYCOB Kiaasl F. B mpumepax
HUKe, aJeHOACCOLMUPOBAaHHBIN BUpyC Kianbl F mpencrasmser coboit AAVhu68. Cm., WO
2018/160582, xoTOpBIi BKJIIOUYEH B AAHHBIA JOKYMEHT MOCPEACTBOM CCBUIKH B MOJHOM 00BEME.
OnHaxo, B APYTHX BapHAHTAX OCYIIECTBJICHUs n3o0peTeHus, kancun AAB BeIOUparOT U3 Apyroi
knaabl, Hanpumep, kiaaasl A, B, C, D umn E, wnin u3 AAB-ucrouHuka, He mpUHAIIEeKAIIEro K
KaKON-TMO0 U3 9THX KJIa.

Hcnonb3yeMblii B JaHHOM JOKYMEHTE TePMUH “Kjana’, MO OTHOLIEHHIO K TpyImnam
AAB, otHOocuTCs K rpynnam AAB, KOTOpbIe SIBJISETCS (PHIIOTEHETUYECKH POACTBEHHBIMHU APYT C
APYrOM TIO pe3yJibTaTaM OIPENENIEHUs] ¢ UCIONIb30BAHUEM aJITOPUTMA OOBEIUHEHUST COCETHHIX
nmap mo 3HadeHuro Oyrcrpema He MeHee 75% (mia mo menbined mepe 1000 peruuk) u
U3MEPEHUI0 paccTosiHus ¢ momnpaskoil Ilyaccona He Gonee 0,05, Ha OCHOBE BBIPABHUBAHUS
AMHHOKHUCJIOTHOH mocienosarenbHOcTd AAB vpl. AnroputMm oObennHEHNsT COCEIHUX Tap ObLT
onucaH B juteparype. Cwm., Hampumep, M. Nei and S. Kumar, Molecular Evolution and
Phylogenetics (Oxford University Press, New York (2000). KomnbtoTepHble Nporpammel,
KOTOpbIE€ MOKHO HCIIOJIb30BaTh AJI peaju3alliid 3TOr0 alrOpUTMa, SIBJSIIOTCS JOCTYIHBIMH.
Hanpuwmep, nporpamma MEGA v2.1 peanmsyer moauduumposanusiii Meron Hes-I'omkobopu
(Nei-Gojobori). Mcnionb3yst 3TH METOIBI U KOMITBIOTEPHBIE TIPOTPAMMBI, U TIOCJIEA0BATENIEHOCTD
karcugHoro Oenka AAB vpl, cmemuanuct B OaHHOW O0NAacTH TEXHUKH MOXKET JIETKO
OTIPENeNNTh, MPUHAUICKUT N1 BbIOpaHHBIHN AAB Kk OmHON M3 Kiaja, yKa3aHHBIX B JaHHOM
JOKYMEHTE, K APYroil Kiiaae, WiIu HaXOAUTCs 3a npenenaMmu 3tux kiaan. Cwm., Hanpumep, G Gao,
et al., J Virol, 2004 Jun; 7810: 6381-6388, rne omnpenenens! knansl A, B, C, D, E u F, u
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NPUBEEHbl IOCJIEeN0BATEIbHOCTH HYKJIEMHOBBIX KHCJIOT HOBbIX AAB, Homepa poctyna
GenBank AY530553-AY530629. Cm. taksxke WO 2005/033321.

B xonTekcre manHOro mzoOperenus, “kamncun AAB9” otHocutcs k AABY, umeromemy
AMUHOKHCJIOTHYIO TocyienoBarenbHOCTh (a) No moctynma GenBank: AAS99264, BkitoueHHBIN B
TaHHBIM JOKYMEHT IIOCPEACTBOM CCBUIKM, W Karncunuelii Oemox AAB vpl, wumu (b)
AMUHOKHUCJIOTHYHK) MOCJIE€AOBATEIbHOCTb, KOAUPYEMYIO HYKJIEOTUIHOHM MOCIEA0BATENBbHOCTBIO
Ne nocryma GenBank: AY530579.1: (nt (mykneorunsi) 1..2211). Hacrosimmee uszoOpereHue
OXBAaTbIBAET HEKOTOPbIE OTKJIOHEHHUS OT 3TOM KOIHUPYEeMOH MOCIeNOBaTENbHOCTH, U MOXKET
BKJIFOYATh IMOCJEIOBATENbHOCTH, HMEIINNe MNpUMepHO 99% WAEHTHMYHOCTU C 3TaJOHHOMN
AMHHOKHUCJIOTHOHN mocnenoBareabHOCThI0 Ne nmoctyma GenBank: AAS99264 u US7906111
(takke WO 2005/033321) (t.e., mMeHee uyeM mnpuMepHO 1% OTKJIOHEHHWH OT STaJOHHOH
nocienosarenbHocT). Takue AAB Moryr BKiIOYaTh, HampuMmep, NPUPOAHBIE H3OJIATHI
(marmpumep, hu31 unu hu3?2), unm BapuanTel AABY, nMeromero aMUHOKHUCIIOTHBIE 3aMEIIeHUS,
AeNenuy Wik J00aBIeHUs, HapuUMep, BKIIOYast, 0e3 OrpaHHYeHHH, aMUHOKHUCIIOTHBIE 3aMEHBI,
BbIOpaHHBIE W3 ANBTEPHATUBHBIX OCTATKOB, ‘‘PEKPYTHPOBAHHBIX M3 COOTBETCTBYIOLIETO
MOJIOKEHUST B KakoMm-ubo npyrom kamcuae AAB, BbeipoBHeHHOM ¢ kancuaom AABO;
Hanpumep, kak omucano B US 9102949, US 8927514, US2015/349911, WO 2016/049230A1,
US 9623120, u US 9585971. OngHako, B APYIHX BapUAHTAX OCYLIECTBICHUS U300PETEHUS MOTYT
ObITh BBIOpaHBI npyrue BapuanTel AABO, mnn kancunsl AABY, nMeronie mo MeHbineil Mepe
npuMepHO 95% UAEHTUYHOCTH C BBIIEYKA3aHHBIMU MOCHeAoBaTeIbHOCTAMU. CM., HapuUMep,
US 2015/0079038. CriocoObI mosyueHusi KarcuaoB, UX KOAUPYIOMINX MOCIeI0BATEIbHOCTEH, U
CrIOCOOBI MPOAYLIMPOBAHUS BUPYCHBIX BEKTOpoB PAAB Opimm yke ommcanbel. Cm., Hampumep,
Gao, et al., Proc. Natl. Acad. Sci. U.S.A. 100 (10), 6081-6086 (2003) u US 2013/0045186A1.

B HeKOTOphIX BapuaHTaX OCyLIeCTBIeHHMs u300pereHus, kamcux AAVhu68
npezacrasisier coboi kancun, onucanHbii B WO 2018/160582, o3arnasnenHom “Novel Adeno-
associated virus (AAV) Clade F Vector and Uses Therefor”, koTopbIii HACTOSIIIMM BKJIIOYEH B
JaHHBIH JOKYMEHT TIOCPEICTBOM CCBhUIKM. B  HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHUS
nu3o0perenus, kancuaubie 0enku AAVhu68 conepxkar: benku vpl AAVhu68, npoayuupyembie
NyTeM OSKCIPECCUM M3 TOCIeN0BAaTENbHOCTH HYKJIEMHOBOM KHUCIOTBI, KOTOpas KOAUPYET
NpPEACKa3aHHYK aMHUHOKHCIOTHYIO mocienoBarenbHocth 1-736 SEQ ID NO: 2, Genku vpl,
npoayuupyembie u3 SEQ ID NO: 2 unu Oenku vpl npoayuupyembie U3 MOCIENOBATEIbHOCTH
HYKJIEHHOBOM KHCIOTBI, Mo MeHblleil mepe Ha 70% wupentuunoit SEQ ID NO: 1, xoropas
KOZIUPYET MPEeNCKa3aHHYI aMUHOKHUCIIOTHYIO nocienosarenbHocTh 1-736 SEQ ID NO: 2; 6enku
vp2 AAVhu68 mnponyuupyemsle MyTeM 3KCIPECCHH M3 IOCIENOBATEIBHOCTH HYKJIEHMHOBOH
KHUCJIOTBI, KOTOpasi KOAMPYET MpeACKa3aHHYI0 AMHHOKHCIOTHYIO IOCIE€I0BAaTENbHOCTh IIO
MeHbIIel Mepe mpuMepHO aMUHOKUCITIOT 138-736 SEQ ID NO: 2, 6enku vp2, mpoayUupyeMble
U3 MOCJIEN0BATENIbHOCTH, COAEpsKallel Mo MeHblIel mepe Hykiaeotuast 412-2211 SEQ ID NO:
1

MeHblel Mepe Ha 70% uaeHTHYHOM no MeHbluel Mepe Hykieotuaam 412-2211 SEQ ID NO:1,

win Oenku vp2, MpOoAyLHUpYyeMble W3 TOCIENOBATEIBHOCTH HYKJIEHHOBOW KHCJIOTBI, IO

2

KOTOpasi KOAUPYET MPEACKA3aHHY) aMUHOKHUCJIOTHYIO MOCJIEAO0BATENIbHOCTD M0 MEHbIIEH Mepe
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npuMmepHO amuHOKUCTOT 138-736 SEQ ID NO: 2 w/unu 6enku vp3 AAVhu68, mponyuupyemsbie
NyT€M O3KCIPECCUU M3 TOCIEeN0BAaTENbHOCTH HYKJIEMHOBOH KHCIOTBI, KOTOpas KOAUPYET
NPEACKA3aHHYD aMHUHOKUCIOTHYIO IOCJIEAOBAaTENbHOCTD IO MEHbIIEH Mepe NpUMEpPHO
amuHokucnot 203-736 SEQ ID NO: 2, Genxu vp3, mpoayLupyeMble U3 MOCIENOBATENbHOCTH,
comepxaiieii mo Mmenblieir mepe HykjeoTuabl 607-2211 SEQ ID NO: 1, umu OGenku vp3,
POAYyLHpPYEMbIE U3 MOCIEIOBATEIbHOCTH HYKJIEMHOBOM KHCJIOTHL, 1O MeHblieil Mepe Ha 70%
UJEHTUYHON Mo MeHbluel Mepe Hykyeorumam 607-2211 SEQ ID NO: 1, koropas kogupyer
NPEICKa3aHHYKD aMUHOKUCIOTHYIO IOCJENOBATENbHOCTh [0 MEHBIIeH Mepe MPUMEpPHO
amuHOKucIoT 203-736 SEQ ID NO: 2.

benku vpl, vp2 u vp3 AAVhu68 OOBIMHO 3KCHIPECCUPYIOTCS KAk ajJbTePHATHUBHBIC
BapHaHThI CIUIAMCUHIA, KOAMPYEMble TOW kK€ IOCIEeN0BATENbHOCTHIO HYKJIEMHOBON KHCIOTBI,
KOTOpasi KOAUPYET MOJTHOPA3ZMEPHYI0 aMUHOKHUCIOTHYIO nochenosarenbHocTh vpl SEQ ID NO:
2 (amuHokuciotel 1-736). HeoOszarenbHo, komupyroomas vpl TOCIeIOBaTENIbHOCTD
UCTIONB3YyeTCs OfHa sl sKcmpeccun OenkoB vpl, vp2 u vp3. AJNBTEpHATHUBHO, 3Ta
MOCJIEIOBATENbHOCTD  MOXKET  KO3KCIPECCHPOBAaTbCA €  OJHOM WM  HECKOJbKUMHU
MOCJIEIOBATENbHOCTSIMI  HYKJIEMHOBONH  KHCJIOTBI, KOTOpBIE KOAMUPYIOT aMHHOKHCIOTHYIO
nocienosatenbHOCTh VP3 AAVhu68 SEQ ID NO: 2 (mpubnusutenbHO aMHHOKUCIOTH 203-736)
0e3 yHuKaJIbHOU it vpl obnacT (IpUONIU3UTETbHO aMHUHOKUCIOTHI 1-137) w/wnu yHUKaIbHBIX
s vp2 obnacreit (MpUOMM3UTENHPHO aMHUHOKUCIOTH 1-202), MM KOMIUIEMEHTApHYI K HeHl
HUTb, cooTBeTcTBYOMYI0 MPHK (mpubnmurensao Hykneotuns: 607-2211 SEQ ID NO: 1), nun
NIOCJIEIOBATENBbHOCTD, IO MeHbIel Mepe Ha 70-99% (Hanpumep, o MeHblei mepe Ha 85%, 1o
MeHbled Mepe Ha 90%, no MeHbuieil Mepe Ha 95%, o MeHblIel Mepe Ha 97%, MO MeHbLIeH
Mmepe Ha 98%, unu o MeHbliel Mepe Ha 99%) unentuunyro SEQ ID NO: 1, koropast konupyer
amuHOKHUCIOTHl 203-736 SEQ ID NO: 2. JIonogHUTENbHO WM aJbTePHATUBHO, KOAMPYOINAs
vpl wumm xomupyromas vp2 TOCJIEAOBATENbHOCTb MOXKET KOIKCIPECCHPOBATBCA  C
MOCJIEIOBATEIbHOCTBIO ~ HYKJIGMHOBOW  KHMCJIOTBI, KOTOpass KOAMPYET aMHHOKHCJIOTHYIO
nocienosateibHOCTb VP2 AAVhu68 SEQ ID NO: 2 (nmpubnausutenbHO aMHHOKUCIOTHI 138-736)
06e3 yHukampHOH gy vpl oOmactu  (MPUOAM3UTENPHO aMUHOKHCIOTHI 1-137), wm
KOMILIEMEHTapHYIO K Hel HUTb, cooTBeTcTBYIOIYI0 MPHK (Hykneorunst 412-2211 SEQ ID NO:
1), mam mocnenoBaTeabHOCTb, Ha TIO MeHblIel Mepe 70-99% (Hampumep, Ha O MEHbLIEH Mepe
85%, nmo meHbinel Mepe Ha 90%, o meHbluel Mepe Ha 95%, mo meHbliel mepe Ha 97%, no
MeHblIel Mepe Ha 98%, win Ha o0 MeHblIeld Mepe 99%) uaeHTHUHY Hykieotuaam 412-2211
SEQ ID NO: 1, kotopast kogupyet npudIu3uTeIbHO aMUHOKUCTIOTHI 138-736 SEQ ID NO: 2.

Kak ommcano B pgaHHOM pnokymeHte, AAVhu68 wumeer xamcuny AAVhu6S,
NPOAYLUPYEMBIN B CUCTEME MPOAYLMPOBAHUSA, SKCIPECCUPYIOLEH KalCHAbl U3 HYKJIEHHOBOM
kuciaoTel AAVhu68, koTopasi KonupyeT aMHHOKHCIOTHYIO TochenoBatenbHocTh vpl SEQ ID
NO: 2, m HeoOs3aTeNnbHO OIOJNHHUTEIbHBIE ITOCIEAOBATENIbHOCTH HYKJIEHHOBBIX KHCIOT,
Hanpumep, konupyromue 6enok vp3 0e3 yHukaabHbIX 1jist vpl w/mmu vp2 obnacreii. rAAVhu68,
MOJIyYEHHBIH B pe3yJbTaTe MPOAYyLMPOBAHUS C HCIONb30BAHMEM OAHOMN MOCJIEN0BATENbHOCTH

HYKJIEMHOBOW KUCJIOTHI Vp1, IPOXyLUpPYET reTeporeHHble Momyisanuu 0enkos vpl, 6enkos vp2 u
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6enxoB vp3. bonee xonkpetHo, Kancugy AAVhu68 conepxut cybnonynsaunu cpenu 6enkos vpl,
cpenu OenkoB vp2 U cpenu O€nKOB Vp3, KOTOpPbIE MMET MOAM(PHUKAINU 1O CPABHEHHUIO C
npeAcKa3aHHBIMH aMHUHOKHCIOTHBIMU octatkamu B SEQ ID NO: 2. Takue cyOnomynsiuu
BKJIFOYAIOT, KaK MUHHMYM, JleaMUIUpOBaHHble ocTtaTku acnaparuHa (N mmm Asn). Hampumep,
acriaparvHbl B apax aclaparuH-TIULUH SBJISIFOTCS B BBICOKOW CTENEHU 1€aMUANPOBAaHHBIMU.

B onmHOM BapwaHTe OCYIIECTBJIEHUs] M300peTeHHs], IMOCIeOBATEbHOCTh HYKJIEHHOBOH
kucyotel vpl AAVhu68 umeer nocienosarenbHocts SEQ ID NO: 1, mnn koMmieMeHTapHON K
Hell HuUTH, HampuMmep, coorBercTByroller MPHK. B HekoTOphIX BapuaHTax OCYIIECTBJICHUS
uzoOperenus, Oenku vp2 w/uiam Vp3 MOTYT SKCIPECCUPOBATBHCS IOMOJHHUTEIBHO HIIH
aNbTEPHATHBHO U3 IMOCJEI0BATENIbHOCTEN HYKJIEMHOBBIX KHUCIIOT, OTJIMYHBIX OT vpl, Hampumep,
IUIE U3MEHEHHsI COOTHOLICHHUS] OEJKOB VP B BBIOPAHHOW CHUCTEME 3KCIPECcCHU. B HEKOTOpBIX
BApPUAHTAX OCYINECTBJICHUS HM300pPETeHUs, TaKXKe INPEAyCMATPHBAETCS IOCIENOBATEIBHOCTD
HYKJIEHHOBOM KMCIOTBI KOTOpas KOAMPYET AMHUHOKHCIOTHYIO IOCIEA0BaTENbHOCTD VpP3
AAVhu68 SEQ ID NO: 2 (npubnusutenbHo aMUHOKUCIOTHI 203-736) 6e3 yHuKanbHOM mist vpl
obnactu (MpUONM3UTENBHO AMHMHOKHUCIOTHI 1-137) w/mnmm yHUKanbHbIX ansi vp2 obnacreit
(mpuOnM3UTENPHO  aMUHOKHCHIOTHI  1-202), wiIM  KOMIUIEMEHTapHas K HEH  HHTb,
coorsercrBytomas MPHK (mpubmmsurensro nykmeoruner 607-2211 SEQ ID NO: 2). B
HEKOTOPBIX ~ BapUAHTAX  OCYIIECTBIEHHUS  HM300PETEHMs, TakXe  IpenyCMaTPUBAETCS
MOCJIEI0OBATENbHOCTD  HYKJIEMHOBOM  KHMCJIOTBI  KOTOpas ~ KOAMPYET  aMHUHOKHCJIOTHYIO
nocienosatenbHOCTb AAVhu68 vp2 SEQ ID NO: 2 (mpubausurenbHo aMUHOKHCIOTHI 138-736)
0e3 yHukampHON g vpl oOmactu (mpuOAM3UTENPHO aMUHOKUCHOTHI 1-137), wmm
KOMILIEMEeHTapHas K Hel HuTh, coorBercTBytoast MPHK (nykneorunst 412-2211 SEQ ID NO:
1).

OnHako, fOpyrue IOCHENOBATEIbHOCTh  HYKJIEMHOBBIX  KHCJIOT,  KOJUPYIOIIHE
aMMHOKHCIIOTHYIO mnocienosatenpHoct SEQ ID NO: 2, moryr ObiTh BbIOpaHBl  AJIst
UCTIONB30BAHUSI B MPOAYLHMPOBaHMU KarmcuaoB TrAAVhu68. B  HekoTopbIx BapuaHTax
OCYIIECTBIIEHUs] ~ M300pPETeHUsl, TOCJIEAOBATENIbHOCTD  HYKJICMHOBOW  KHUCJIOTBI ~ MMEET
MocJIeIoBaTENbHOCTh HykjenHOBOW kuciaorel SEQ ID NO: 1 wim mocnenoBaTelnbHOCTb,
UAEHTUYHYIO ell Ha 1o MeHblueil mepe 70-99%, no menbluell Mepe Ha 75%, Mo MeHblIel Mepe
Ha 80%, no MmeHblueil Mepe Ha 85%, o MeHblIell Mepe Ha 90%, 1o meHbIel Mepe Ha 95%, no
MeHblIel Mepe Ha 97%, no mesbluell Mepe Ha 99% wupentuunyro SEQ ID NO: 1, xoropas
komupyer SEQ ID NO: 2. B HeKOTOpbIX BapHaHTax OCYLIECTBICHHUS W300pETEeHNs,
MOCJIEIOBATENbHOCTD HYKJIEMHOBON KHCJIOTBl MMEET IOCJIeOBAaTeNbHOCTh HYKJIEHHOBOM
kucjotel SEQ ID NO: 1 unu nocienoBaTenbHOCTb 10 MeHblIelH Mepe Ha 70-99%, no meHbluei
mepe Ha 75%, no MmeHbiuel mepe Ha 80%, no meHbluell Mepe Ha 85%, Mo MeHblIell Mepe Ha
90%, no MeHblIeil Mepe Ha 95%, 1o MeHbluel Mepe Ha 97%, unu no MeHblIed mMepe Ha 99%,
UICHTHUHYIO NpuOnusutenbHo Hykneotunam 412-2211 SEQ ID NO: 1, kortopast kogupyet
KarcuaHelii Oenok vp2 (mpubnusurenpHo amuHOkucnorel 138-736) SEQ ID NO: 2. B
HEKOTOPBIX BApPUAHTAX OCYIIECTBJICHUS] HM300pETeHUs, IOCIEN0BATENbHOCTD HYKJIEHHOBOMH

KHCJIOTBI UMCCT IIOCJICAOBATCIbHOCTD HYKHGHHOBOﬁ KHUCJIOTHI U3 HpI/I6J'II/IBI/ITeJ'IbHO HYKJICOTHIOB
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607-2211 SEQ ID NO:1, unu nocneaoBaTebHOCTb, 0 MeHbInel Mepe Ha 70-99%, o MeHbLuei
Mmepe Ha 75%, no MeHblueld mepe Ha 80%, nmo meHblueld Mepe Ha 85%, MO MeHbIIEH Mepe Ha
90%, no meHbluel Mepe Ha 95%, no meHbluel Mepe Ha 97%, unu no MeHblueil mepe Ha 99%
uneHTHuHyto Hykneorunam 412-2211 SEQ ID NO: 1, koropast kopupyeTt KarncuaHblii 0ei1ok vp3
(mpubnusurenbHo amuHokucnoTh 203-736) SEQ ID NO: 1.

Cnenmamuct B faHHOH  oOJacTM  TeXHUKU  CHOCOOEH  CKOHCTPYHPOBATH
NOCJIEIOBATEIbHOCTA HYKJIEMHOBBIX KHCJIOT, KOAMpYyrolue 3ToT Karncua AAVhu68, Bkimouas
JHK (renomuyro win k/IHK), wim PHK (wanpumep, MPHK). B HekoTophIx BapuaHTax
OCYIIECTBIIEHHUsS] M300pPETEeHUs, MOCIeNOBATEIBbHOCTh HYKJIEHHOBOH KHCJIOTBI, KOIUPYOIIEH
kancunHeiid 0enok vpl AAVhu68, npencrasnena B SEQ ID NO: 2. B HEKOTOpbIX BapHaHTaX
ocymecTBieHnst u3o0perenus, kancun AAVhu68 mnpoaymupyercss ¢ HUCHONBb30BaHUEM
nocyenoBaTebHOCTH HykJenHoBoW KucioTel SEQ ID NO: 1 unu mocnenoBaTenbHOCTH, IO
MeHblIel Mepe Ha 70%, nmo MeHblIel Mepe Ha 75%, no MeHblieil Mepe Ha 80%, Mo MeHbLIe
mepe Ha 85%, mo MmeHbiuel mepe Ha 90%, no meHbluell Mepe Ha 95%, Mo MeHblell Mepe Ha
97%, unu no MeHblIeH Mepe Ha 99% koaupyrolIel aMUHOKUCIIOTHYIO NOCIEI0BaTENbHOCTD vpl
SEQ ID NO: 2 ¢ monudukanuei (Hanpumep, 1eaMUINPOBAHHON aMUHOKHCIIOTOH), KaK OMHCAHO
B JaHHOM JOKyMEHTe. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHS U300PETEHNs, AMUHOKHCIIOTHAS
nocnenosaTeabHOCTh Vpl mpencrasnena 8 SEQ ID NO: 2.

B HeKOTOpBIX BapHaHTax OCYIIECTBJIEHUS N300PETEHHUs, MOTYT OBITh BHIOPAHBI KATICHIbI
AAB, wumerolmue TMOHWXKEHHYIO CTeNneHb aeaMuaupoBaHus kamncupna. Cwm., Hampumep,
PCT/US19/19804 u PCT/US18/19861, oba momannbie 27 ¢eBpans 2019 r. u BKIIOUEHHBIE
IIOCPENCTBOM CCHUIKU B TIOJTHOM OOBEME.

B xoHTeKkcTe aHHOrO M300PETeHNs MPH MCIIOIB30BAHMH IO OTHOLICHHIO K KAaICHIHBIM
OenxaM vp, TEPMUH “T€TEPOreHHBINH WX JIIOObIE €ro rpaMMaTHYeCKHe BAPHAHTBI OTHOCUTCS K
NOMYJIALIMY, COCTOSIIEH M3 3JIEMEHTOB, KOTOpPblE HE SBISAIOTCA OAMHAKOBBIMH, HAaIpUMED,
comepskamieit MoHomepbl (Oenku) vpl, vp2 wim vp3 ¢ pasHbIMH MOAUDHUIIMPOBAHHBIMU
aMUHOKHCIIOTHBIME TiocnenoBaTenbHOCcTsIMU. SEQ ID NO: 2 mpexnycmaTpuBaeT KOOUPYEMYIO
AMHHOKHUCJIOTHYIO TOCIenoBaTesibHOCTh Oenka vpl AAVhu68. TepMuH “rereporeHHbI” MpH
UCTIONB30BAaHUN B CBs3M ¢ Oenkamu vpl, vp2 wu vp3 (aJbTepHATUBHO HA3bIBAEMbIMU
n30()opMamMu), OTHOCUTCS K PA3JIMYUSIM B AMUHOKHCIIOTHBIX TIOCIIEIOBATENbHOCTEH OenkoB vpl,
vp2 u vp3 B kancuzpe. Kancung AAB copepskut cyOnonyssiunmu BHyTpu OenkoB vpl, BHyTpU
OenkoB vp2 W BHYTpU O€NKOB VpP3, KOTOpble HMEIT MOAU(GUKAIMUA IO CPABHEHHIO C
NPEACKa3aHHBIMH AaMHUHOKHCJIOTHBIMH OCTaTKaMH. Takue CyOmomyJssiquy BKIFOYAKOT, Kak
MHUHHMYM, HEKOTOpbIe IeaMUAUpPOBaHHble ocTaTku acmaparnHa (N wm Asn). Hampumep,
OTpeNeNIeHHbIe CYOIMOMyJIILUUN CONepKaT MO MEHbLIeH Mepe OIWH, ABAa, TPU WJIHM YEThIpe
nojioxkerusi acnaparuHoB (N) ¢ BBICOKOH CTENEHBIO J€aMUIMPOBAHUS B Mapax acraparuH-
IMUIOUH, W HEOOsA3aTeNbHO  JOMOJHHUTENBHO  COAEpXkKaT Jpyrue JIeaMHIUPOBAHHBIE
AMUHOKHCJIOTBI, NpPUYEM JeaMUIUPOBAHUE MPUBOAUT K 3aMEHE AMUHOKHUCIOTBI U APYTUM
HeoOs13aTeNbHBIM MOU(DUKALIUSAM.

B koHTekcTe maHHOro m3o0peTeHws, “‘cyOmomyssius’ ONKOB VP OTHOCHUTCS K TpyIIIe
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OenKoB Vp, KOTOpasi IMEET MO MEHbLIEH Mepe OJHY OOLIYIO ONpENeNeHHYI0 XapaKTePUCTUKY, U
KOTOpasi COCTOMT U3 OT 10 MEHbIIeH Mepe OAHOTO 4JIeHa IPYIIIbI O MEHEE YeM BCEX UJIEHOB
STAJIOHHOM I'PYMIIbL, €CiIU He ykazaHo nHoe. Hanpumep, “cyOnomnyssimus” Genkos vpl cocrout
U3 OT 1o MeHbluel Mepe oxHoro (1) Oenka vpl no meHee ueM Bcex OenkoB vpl B coOpaHHOM
kancune AAB, ecnu He ykasano uHoe. “CyOnomnyssiuus” OenkoB Vp3 MOXKET MpenCcTaBIsITh
coboit ot onHoro (1) Genka vp3 1o MeHee yeM Bcex OenkoB vp3 B coOpaHHOM Karcuae AAB,
ecny He ykasaHo nHoe. Hanmpumep, Oenxu vpl MoryT ObITh cyOnomnyssnuei 6eaxoB vp; Oenkn
Vp2 MOryT OBITb OTIENBHON CyOnonyJsiiueit OeNKkoB vp, U Vp3 MPEACTABISIOT COOOMU ele OaHy
cyononysinuio 6enkoB vp B coOpanHoM karcune AAB. B npyrom npumepe, 6enku vpl, vp2 u
vp3 MOTyT coaep:kaTb CyONOMyJsiLMM, WMEIOIINUE pa3Hble MOAU(HKALWK, HANpPUMEp, IO
MEHbIIEH Mepe OJIMH, JIBa, TPU WM YEThIPe acraparuHa ¢ BBICOKOW CTETEHBbIO AeaMUIUPOBAHUS,
HANpuMep, B Napax acraparuH-TIHIHH.

Ecnu He yka3aHO HMHOE, C BBICOKOW CTENEHbI0 NeaMUAMPOBAHUS OTHOCHTCS K IIO
MeHblel Mepe 45% neamuaupoBaHus, Mo MeHblield mepe 50% neaMuaNpOBaHUs, O MEHbIIEH
Mepe 60% neamMuanpoBaHus, IO MeHbIIeH Mepe 65% neaMuaNpoBaHus, o MeHbluel Mepe 70%,
1o MeHblueil mepe Ha 75%, o menbiuell mepe Ha 80%, no MeHbIel Mepe Ha 85%, MO MeHbLIeH
Mmepe Ha 90%, no MeHbluel mepe Ha 95%, no meHbluell Mepe Ha 97%, Mo MeHblIell Mepe Ha
99%, unu no npumepHo 100% neamuanpoBaHUs B yKa3aHHOM aMHUHOKHCIOTHOM IOJIOKEHUH IO
CPAaBHEHHMIO C TIPEACKa3aHHOH aMHHOKHCIIOTHOM IOCJIENOBATENbHOCTBIO B  YKa3aHHOM
AMHHOKHUCJIOTHOM TIOJIOKEHUH (Harmpumep, 1o MeHblneii mepe 80% acrnaparuHOB B MOJOXKEHUU
57 amuuokuciorel SEQ ID NO: 2 [AAVhu68] Moryt ObITh A€aMUIUPOBAHHBIMH OT OOIIEro
KonudecTBa OenkoB vpl, MOryT ObITh A€AMUAMPOBAHHBIMU OT OOIIEro KoJu4yecTBa OenkoB vpl,
vp2 u vp3). Takue nNpoLEHTHBbIE BEIMYUHBI MOTYT OBITH ONPEAETEHbl C HCIIOJNb30BAaHHEM
JABYMEPHOTO I'elisi, METOJI0B MacC-CIIEKTPOMETPUHN MU IPYTUX MPUTOJHBIX METOJIOB.

Taxum obpazom, pAAB Bkito4aeT cyononyJsituu 6eakoB vpl, vp2 w/umu vp3 B Kancuae
rAAB ¢ neaMuMpOBaHHBIMH AMHUHOKHCIOTAMHM, BKJIIOYAs, KAK MHHHUMYM, TIO MEHbLICH Mepe
OJIHY CyOTOMYJISILIMIO, CONEPIKAIIYIO MO MEHbIIeH Mepe OIMH achaparuH C BBICOKOH CTENEHbIO
neamuaupoBanus. Kpome Toro, apyrue MoamuKalMd MOTYT BKJIIOYATh H30MEPU3ALIHIO,
0COOEHHO B BBIOPAHHBIX TOJOXKEHUSIX OCTATKOB acmaparnHoBoi kucioTel (D mmm Asp). B
APYyTUX BapUaHTAX OCYLIECTBICHHS HM300peTeHHs, MOIU(PUKALMH MOTYT  BKJIIOYATh
aMHUJIUPOBAHHE B TIOJIOKEHUU ASD.

B HekoTOpBIX BapuaHTax OCYyIIECTBIEHHs u3o0pereHus, karmcun AAB comepskur
cyononyysimmu vpl, vp2 u vp3, UMeEINHe OT MO MEHbIIeH Mepe 4 OO MO MEHbIIeH Mepe
NPUMEPHO 25 TONOKEHUH JeaMHUIUPOBAHHBIX AMHUHOKHCIOTHBIX OCTATKOB, M3 KOTOPBIX IO
Menblielr mepe 1-10% SBISAOTCS eaMUIUPOBAHHBIMH 1O CPaBHEHUID C KOAMPYEMOMU
AMHHOKHUCJIOTHOHM MOCJIENOBATENbHOCTBIO OeNKOB V. BOJIBIIMHCTBO X MOXKET ObITh OCTaTKAMHU
N. Onnako, octatku QQ Takke MOTYT OBbITh J€aMUIUPOBAHHBIMH.

B HexoTopeIx BapuaHTax ocyuecTBieHus uzoOperenus, AAB umeer kamncuxg AAB,
comepkamuii Oenku vpl, vp2 u vp3, uMeomue CyOmOmySIuK, COAepsKallre KOMOWMHAINH

ABYX, TPEX, YCTHIPEX WHIIU Oonee ACAMUAHUPOBAHHBIX OCTATKOB B IMOJIOKCHHUAX, YKA3aHHBIX B
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tabmuue, npusBeneHHod B [Ipumepe 1, M BKIIOUEHHOW B MAHHBIM JOKYMEHT IOCPEICTBOM
ccputkn. JleamunupoBanue B pAAB Moxer ObITh ONpeneseHo C HCIOJIb30BAHHEM METOJOB
nBymepHoro (2D) anektpodopesa Ha rejne W/HIN MacC-CIEKTPOMETPUU /WU MOJAETUPOBAHUS
OenkoB. Xpomarorpadus B peaJbHOM BpPEMEHM MOXKET ObIThb IPOBENEHA C HCIOJIb30BAHHUEM
konoHku Acclaim PepMap u cucrembl Thermo UltiMate 3000 RSLC (Thermo Fisher Scientific),
comnpspkeHHOH ¢ macc-criektpomerpom Q Exactive HF ¢ ucrounukom NanoFlex (Thermo Fisher
Scientific). Jlanabie MC coOuparoT ¢ HCIONb30BaHHMEM MeToaa oTtOopa 20 JydInnuxX TO4YeK
nauubix 1t Q Exactive HF ¢ nuHamMuyueckuM BbIOOPOM HanbOoJjiee MHOTOYUCIIEHHBIX U3 €llle He
CEeKBEHHPOBAHHBIX HOHOB-TIPEKYPCOPOB U3 0030pHBIX ckaHOB (200-2000 m/z). CexBeHMpOBaHUE
OCYIIECTBIISUTM TyTeM (pparMeHTalud MeTOIOM BbICOKOSHEPTEeTHYHOW CTOJIKHOBUTEIHHON
IUCCOIMALIMN C LEJIeBbIM 3HAYeHHEM 1e5 HOHOB, OIpeneNsieMblX C IPeICcKa3bIBAEMbIM
ABTOMATHYECKHM PETYJHUPOBAHHEM YCWJICHUS, U BBIIEIEHHE MPEKYPCOPOB MPOBOAUIN C OKHOM
4 m/z. OG30pHBIe CKaHMPOBAHUS MosTydanu ¢ paspemenuemM 120000 nmpu m/z 200. Pa3pemenne
cnektpos HCD mosxer OpiTh ycTanoBieHo paBHbIM 30000 mpu m/z 200 ¢ MakCHMaJbHBIH
BPEMEHEM HMHKEKLUU MOHOB 50 MC M HOpMHpOBaHHON 3Hepruen coynapenuii 30. Yposenbp RF
S-N1H3BI MOKET OBbITh YCTaHOBJIEH Ha 50, 4TOOBI 0OECeUnTh ONTUMANIBHYIO Nepeaady odnacTu
m/z

COCTOSIHUSIMH, COOTBETCTBYIOLIMMMH OJHOMY, HENMPHUCBOSHHOMY WIJIM IIECTH U Oojee 3apsaam

, 3aHuMaeMoW nmenTtugamMu U3 ruAponusara.  HoOHBI-Ipekypcopbl € 3apsSAOBBIMU
MOTyT OBbITh MCKJIFOYEHBbI U3 BbIOOpa (pparmeHTanmu. s aHamm3a cOOpaHHBIX JaHHBIX MOKET
OBITH HCTIONBb30BaHA MpuKIaaHas nporpamma BioPharma Finder 1.0 (Thermo Fisher Scientific).
JUis menTUAHOrO KapTHUPOBAHHS MPOBOAAT MOMCKMU C HCHONb30BAHHEM 0a3bl JaHHBIX OENKOB
FASTA ¢ opgHuM BxomoM ¢ KapOaMUAOMETUIIMPOBAHUEM, 3aJaHHBIM B  KayecTBe
(dukcupoBaHHON MoaM(pUKALNYU, U OKUCJIEHUEM, AeaMUANPOBaHUEM, U (HOCHOpHINPOBAHUEM,
3aJaHHBIMH B KauecTBe JIAOWJIbHBIX MOAM(UKALMN, TOYHOCTBIO Macchl 10 ppm, BBICOKOH
IpOTea3HON Crnenn(pUIHOCTBIO, U YPOBHEM IOBEPUTENBHOH BeposiTHOCTH 0,8 1t CHeKTpoB
MC/MC. Tlpumepsl TpPUrOAHBIX MpPOTEa3 MOTYT BKJIOYATh, HAMpPHUMEpP, TPUICHH WJIH
XUMOTPUIICHH. Macc-CreKTpOMeTpHUecKasi WACHTU(PUKALMS JeaMUIMPOBAHHBIX TMENTHUAOB
SIBJIIETCSI OTHOCHTENIbHO HECJIOKHOM, TOCKOJIbKY JeaMHIUpOBaHHE 100aBiIsieT K Macce
uHTaKTHOU Mosekynbl +0,984 Jla (pasHocTh Macc mexnay rpynnamu -OH wu —NH2). IIpouenT
JeaMUIUPOBaHUsI KOHKPETHOTO MENTHAA ONPEeAesioT MO MJIOLAAN MacChl A1€aMUIUPOBAHHOTO
NenTujaa, JeJeHHOW Ha CyMMy IUIOIaAell OeaMUAMPOBAHHOIO M HATHUBHOIO IENTHUIOB.
Y4uTeIBas KOJWYECTBO BO3MOJKHBIX CAaHTOB JE€aMUAMPOBAHUS, H300apHBIE (PpParMeHTHl,
JeaMUIUPOBaHHbIE [0 pPa3HbIM caliTaM, MOIyT COBMECTHO MHUIPHUPOBaTb B OJHOM IIHKE.
Bcenencrue 3TOro, MOHHBIE (parMEHTHI, OOpasyroIIuecss W3 MENTHIOB C MHOKECTBOM
NOTEHIMAJBHBIX CAWTOB JI€AMHUIUPOBAHMS, MOTYT OBITh MCHOJIB30BAHBI IS JIOKAJIH3ALHMUA HIIH
muddepeHInanu MHOKECTBA CAHTOB A€aMUAMPOBaHUSA. B Takux ciydasx, OTHOCHUTEJbHBIC
UHTEHCUBHOCTH B HAOJIOMAa€MBIX M30TOMHBIX KApTHHAX MOTYT OBITh HCIOJB30BAHbI IS
ceun(puIeckoro onpeaeneHus OTHOCHUTENIbHOU pacnpoCTpaHEHHOCTHU pasHBIX
J€aMUIUPOBAHHBIX MENTHAHBIX H30MEPOB. JTOT METOJ, OCHOBAaH Ha IMPEAINOJIOKEHUH, UTO

3¢ pexTUBHOCTD pparMeHTANH IJI1 BCEX U30MEPHBIX BHIOB OJJMHAKOBA U HE 3aBHCUT OT CaiiTa
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neamuaupoBanus. CHenuanucToM B JAaHHOW OONACTH TEXHMKM MOHATHO, YTO MOXKET
UCTIONIb30BAThCS PSIZl BAPUAHTOB TAKUX IMOKA3aTeIbHBIX MeTONOB. Hanpumep, npurogHsie Macc-
CIEKTPOMETPbI MOTYT BKJIIOYAaTh, HANMpPUMeEp, KBAIPYIOJbHBIA BPEMSIMPOJETHBIM Macc-
cnektpomerp (QTOF), Takoit xak Waters Xevo umm Agilent 6530 mim HHCTPYMEHT ¢
opOuTtanbHOM MOHHOHN JOByLIKOW (orbitrap), Takoil kak Orbitrap Fusion umu Orbitrap Velos
(Thermo Fisher). ITpuroaHeie CHCTEMbI JKUIKOCTHOH XpoMarorpadpuu BKIOUYAIOT, HANPUMEp,
cucremy Acquity UPLC ¢upmer Waters winn cuctembl Agilent (cepum 1100 wmmu 1200).
[IpuronHeie TNPUKIATHBIE TPOTPAMMBbI U AHAJIW3a IAHHBIX MOTYT BKJIIOYATh, HAMpPUMEP,
MassLynx (Waters), Pinpoint u Pepfinder (Thermo Fischer Scientific), Mascot (Matrix Science),
Peaks DB (Bioinformatics Solutions). J[pyrue MeToguku MOryT ObITh ONTUCAHBI, HAIPUMED, B X.
Jin et al., Hu Gene Therapy Methods, Vol. 28, No. 5, pp. 255-267, onyOnukoBaHHOH OHJIaiH 16
ntoHs 2017 r.

Kpome neamuanpoBaHusi, MOTYT POUCXOAUTh IPyrue MOAU(UKAINY, He IPUBOIALINE K
NPEBPALIEHHUIO OTHOW aMHHOKHUCIIOTHI B OCTATOK APYTrod aMHUHOKUCIIOTHL. Takue MonupuKaumn
MOTYT BKJIIOYAaTh ALETHJIMPOBAHHBIE OCTAaTKH, H30Mepu3auud, (GocHOpHUINpPOBAHUS HIIH
OKHCIICHHUSI.

Monynsinust [eaMuIupoBaHus: B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS H300pETEHUs,
AAB wMomuuImpyroT C 3aMEHOH IJIMIMHA B Tape AacHaparuH-TIULNWH, Ui CHIDKEHHUS
IeaMUANPOBaHusA. B npyrux BapuaHTax OCyLIECTBICHHS M300pETEHNsI, aCTIaparuH 3aMeHsI0T Ha
APYTYI0 aMUHOKHCIIOTY, HampuMmep, TJIyTaMHUH, KOTOPBIM AeaMuaupyercs ¢ Oojee HU3KOH
CKOPOCTBIO; MJIM Ha aMUHOKHCIIOTY, HE COAEPIKAIIYI0 aMHUIHBIX TPyl (HapuMep, rIyTaMUuH U
acriaparuH cojepkaT aMHIHble TpPYMNbl), W/WIM HAa aMHHOKHUCIOTY, HE COAEpIKAILYIo
aMHUHOTPYIIBI (HarpuMep, JIU3UH, apTUHUH U TUCTUNH COZEPKaT aMUHOTPYyIbl). B koHTEeKCTE
JaHHOTO M300peTeHHs, K aMMHOKHCIIOTaM, HE UMEIOLINM OOKOBBIX aMHIHBIX WJIH AMHHOTPYIII,
OTHOCATCS], HANIPUMeP, TJIMLIMH, aJJAHUH, BaJIMH, JIEHIUH, U30JeHLINH, CepUH, TPEOHHH, LIUCTHUH,
(deHnnanaHuH, THPO3MH Wiu Tpuntodpan w/umu mponuH. Moaudukanmu, Takue Kak ObUIH
ONMHUCAaHBI, MOTYT HAaXOAMTbCS OJHOH, JBYX WM TpeX TMapax achmapardH-TIIHIYH,
NPUCYTCTBYIOLIMX B KOAMPYEMOW aMHUHOKHCIOTHOH mocienosarenbHocTh AAB. B HEKOTOpBIX
BapHUAHTaX OCYLIECTBICHUs M300PETEeHUs], Takue MOAM(PHUKALNN HE MPOBOIAT BO BCEX YEThIPEX
nmapax acmaparuH-mMOuH.  TakuMm  o0pasoMm, TpeaycMaTpuBaeTcsi Crnocod  CHIDKEHHS
neamuanpoBanuss AAB n/umm CKOHCTpYHpPOBaHHBIX BapuaHTOB AAB, nmeromux Oosee HU3KUE
NOKa3aTeNn AeaMUANPOBAHUA. JIOTONHUTENPHO WM aJbTEPHATUBHO, OJHA WJIM HECKOJBKO
APYyrUX aMUHOKHCIOT aMmHIa MOTYT OBITh 3aMEHEHbl Ha HEAMHIHYI0 aMHHOKHCIOTY IS
CHIDKEHMs neamuaupoBanus AAB. B HEKOTOpPBIX BapuaHTax OCYLIECTBICHHS H300pETeHus,
MyTaHTHbIH Karncun AAB, onmcaHHBIH B JAaHHOM [OKYMEHTE, COIEPXKHT MYyTaLHUIO B Iape
acriaparuH-IIIMLUH ¢ 3aMEHOH TJIMIMHA Ha aJJaHuH WK cepuH. MyTaHTHBIH Karcun AAB moxer
coliepKaTh ONMH, /BA WM TPU MYTaHTa B TeX CJIydasxX, KOIJla HATHBHbIN 3TajoHHBIH AAB
comepxut 4erbipe mapbl NG (acmaparvH-rmnuH). B HEKOTOPBIX BapHaHTax OCYIIECTBIICHHS
n300pereHus, karcua AAB MokeT copepkaTh OIMH, ABa, TP UM YEThIPE TAKMX MYTaHTA B TEX

Clly4asx, KOrAa HaTUBHBIN 3TajoHHbI AAB comepxuT msarh nap NG. B HekoTOpbIX BapuaHTax
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OCYIIECTBIIEHHsI N300pETeHUs, MyTaHTHBIN Karcua AAB cOmepKUT TOJBKO OJHY MYyTAlHIO B
nape NG. B HEKOTOpBIX BapuaHTax OCYIIECTBJIEHUs M300peTeHus, MyTaHTHbII karmcuny AAB
COIEPKUT MyTallMM B ABYX pasHbX mnapax NG. B HeKOTOphIX BapuaHTax OCYLIECTBIEHUS
n300peTeHus, MyTaHTHbIM Karcun AAB comep:kuT Mytauuio B ABYX pasHbix mnapax NG,
KOTOpbIE DACIOJOXKEHbI B CTPYKTYPHO OO0OCOONEHHBIX TMoONOKeHHsx B kKamncuae AAB. B
HEKOTOPBIX BapUaHTaX OCYINECTBIECHUS N300PETEHMs, MyTaLlUsl PacHOIOKeHa HE B YHUKAJIBbHON
ans vpl obmactu. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS M300pETeHHs, OHA W3 MyTaLHH
pacrojioxkeHa B yHUKabHOU mist vpl obmactu. HeoOsi3aTenbHO, MyTaHTHBIM Karcun AAB He
cogepxut Momudukanmii B mapax NG, HO COOEPXKHUT MyTaLUWH, NpeJHA3HAUYEHHbIE IS
MUHUMU3ALUN WIM HEJOMYyINEeHUs NeaMUANPOBAHUS B OJHOM WJIM HECKOJBbKUX aclaparuHax,
WIK TJIyTaAMHUHE, pacrnojoxkeHHbIXx BHe mapbl NG. B kamcumHom Oenke AAVhu68, 4 ocratka
(N57, N329, N452, N512) o0bMHO AEMOHCTPHPYIOT YpPOBHH naeamunupoBanusi >70% u B
OonpHCTBE ciy4aeB >90% B pa3HbIX mapTusx. JlomomHUTenpHbIE OCTaTKH acrnaparuHa (N94,
N253, N270, N304, N409, N477 u Q599) Tax:xe IeMOHCTPUPYIOT YPOBHH JACAMUAUPOBAHUS 10
~20% B pasHbIX MNapTUsX. YPOBHU [A€aMUIUPOBAHUS IE€PBOHAYAIBHO OMNPENENANN IyTeM
TUJIPOJSIN3a TPUIICHHOM U IIPOBEPSUIM MyTeM I'MAPOIN3a X UMOTPUIICUHOM.

Kancun AAVhu68 comepxur cyOmomysinuu cpenu OenkoB vpl, cpenu OenkoB vp2 u
cpenn OenkoB Vp3, KOTOpPbIE HMET MOAU(PHUKAIMM MO CPABHEHHIO C MPEACKa3aHHBIMH
aMuHOKUCIOTHBIMA octatkamu B SEQ ID NO: 2. Takue cyOnomynsiuy BKJIIOYAIOT, Kak
MUHHMYM, HEKOTOpbIe IeaMUAupOBaHHble ocTaTku acmaparnHa (N wmmu Asn). Hampumep,
HEKOTOpBbIe CYONONyJSIMU COAep KaT IO MEHbIIEH Mepe OJUH, 1BA, TPHU UJIH YETHIPE MOJIOKEHHS
acriaparuHa (N) ¢ BBICOKOH CTENEHbIO JeaMUANPOBaHUs B mapax acrnaparud-ruuud B SEQ ID
NO: 2, u HeoOsA3aTeNIbHO NOMOJHUTENBHO COEePIKAT APYTrUue AeaMHIUPOBAHHBIE AMUHOKHCIIOTHI,
IpUYeM [eaMUAMPOBAHME NPUBOOUT K 3aMEHEe AMHHOKHUCIOT M JPYyrUM HeoOs3aTelIbHbIM
mMoaupukarmsaM. Pa3inudabl KOMOMHAIIMM TaKUX U APYTHX MOAM(HKALMIA OMUCAHBI B JaHHOM
TOKYMEHTE.

B HeKkoTOpbIX BapuaHTax OCYINECTBJICHUs n3o0peTeHus, pAAB, kak OMUCaHO B JAHHOM
JIOKYMEHTE, MpPEeACTaBsieT coOOoH camokoMIuieMeHTapHblE AAB. “CaMokoMITIeMEeHTapHBIN
AAB” OTHOCHUTCS K KOHCTPYKTY, B KOTOPOM KOAHMpYyIOIIas oOJacTb, MepeHOCHMast
NOCJIEIOBATEIbHOCTBI0 PEKOMOMHAHTHOW HYKJIEMHOBOH KHCJIOTBI AAB, CKOHCTpyupOBaHa
TakuM 00pa3oM, 4To oOpasyeT BHYTPUMOJEKYJSIPHYIO AByxienodeuynyo matpuny JJHK. ITocne
3apa’keHUsi, BMECTO TOTO YTOOBI KJIaTh OMOCPEIOBAHHOIO KJIETKAMH CHHTE3a BTOPOIl HUTH, J1BE
KOMILIEMEHTapHbIEe TIOJOBUHKN CKAAB (camokomiuiemenTapHsiii AAB) coenunsitores, obpasys
onny enununy npyxunenodeunon JJHK (nu/IHK), kotopast roroBa K HEMEIJICHHON pPerIHKAIIH
u tpanckpunuuu. Cwm., Hampumep, D M McCarty et al., “Self-complementary recombinant
adeno-associated virus (scAAV) vectors promote efficient transduction independently of DNA
synthesis”, Gene Therapy, (August 2001), Vol 8, Number 16, Pages 1248-1254.
Camoxommementapubie AAB onucansl, Hanpumep, B natentax CHIA NeNe 6596535; 7125717
u 7456683, Kaxabli U3 KOTOPBIX BKJIKOYEH B JaHHBIA JOKYMEHT NOCPEACTBOM CCBUIKH B ITOJHOM

o0ObeMe.
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PekomOuHaHTHBIN aneHoaccounupoBaHHbl BUpyC (AAB), ommcaHHBII B JaHHOM
TOKYMEHTE, MOXKET OBbITh MOJY4YeH ¢ UCIIOIb30BAaHNEM N3BECTHBIX MeTonoB. CM., Hanpumep, WO
2003/042397, WO 2005/033321, WO 2006/110689; US 7588772 B2. Taxoii cmnocod
IpeNyCMaTpUBAaeT KyJbTUBALMIO KJIETKU-XO3iMHA, KOTOpas COAEPKUT IOCIEeN0BAaTENbHOCTD
HYKJIEMHOBOW  KUCJIOTBI, Koaupyrouyro kancun AAB; ¢QyHKuuoHanbHbI TeH  rep;
SKCIPECCUOHHYIO KacCeTy, Kak OIMCAaHO B JaHHOM JOKyMeHTe, (iaHkupoBaHHyo AAB
MHBEpTUPOBaHHBIMU KoHIeBbIMU noBTOpaMu (ITR); m mocrarounsle xennepHble QyHKIMH IS
o0ecrieyeHnsT BO3MOJKHOCTH YIAaKOBKH SKCIIPECCUOHHOM KacceThl B KamncuAHbI Oenok AAB.
Takxke B [aHHOM JOKyMEHTE TIpPEAyCMaTpUBAETCA KJIETKA-XO35UH, KOTOpas COAEPIKUT
NOCJIEIOBATEIbHOCTh HYKJICMHOBOW KHUCJIOTBI, KOOUPYIOIMYI0 Karncua AAB; QyHKUHNOHATBHBIHN
I'€H rep; TeHOM BEKTOpa, KaK OMHCAHO, U JIOCTATOYHBIC XeNMepHble (YHKIMH i 00eCTIeueHus
BO3MOXKHOCTH YIIAaKOBKHM T'€HOMa BEKTOpa B KarcuaHbelii Oenmok AAB. B onmHom BapuaHTte
OCYIIECTBJICHUS], KJIETKA-X03siMH npencrasisier codoit kinerky HEK 293, 3tu MeTonsl onucaHsbl
6onee nogpodHo B W0O2017160360 A2, KOTOpPBII BKJIIOYEH B AAHHBIH JOKYMEHT MOCPEICTBOM
CCBLIKU.

MoryT ObITh HCHONB30BaHBI APYrHe CrocoObl mpoayuupoBanus pAAB, mmoctynHbie
CHEeLMANINCTY B JaHHOW oOnactu TexHukH. llpuromsele cmocoObl MOTYT BKJIKOYATh, 0O€3
OrpaHuYeHUH, O0aKyJOBUPYCHYI 3KCIPECCHOHHYIO CHCTEMY WJIH MNPOAYLHUPOBAHHE C
ucnojp3oBaHueM npoxckei. Cm., Hanpumep, Robert M. Kotin, Large-scale recombinant adeno-
associated virus production. Hum Mol Genet. 2011 Apr 15; 20(R1): R2-R6. Omnnaiis-
nyOomukamnusi, 29 anpenst 2011 r., doi: 10.1093/hmg/ddr141; Aucoin MG et al., Production of
adeno-associated viral vectors in insect cells using triple infection: optimization of baculovirus
concentration ratios. Biotechnol Bioeng. 2006 Dec 20;95(6):1081-92; SAMI S. THAKUR,
Production of Recombinant Adeno-associated viral vectors in yeast. Thesis presented to the
Graduate School of the University of Florida, 2012; Kondratov O et al. Direct Head-to-Head
Evaluation of Recombinant Adeno-associated Viral Vectors Manufactured in Human versus
Insect Cells, Mol Ther. 2017 Aug 10. pii: S1525-0016(17)30362-3. doi:
10.1016/j.ymthe.2017.08.003. [mpenBapuresbHas 3aeKTpoHHas myoaukamnus]; Mietzsch M et al,
OneBac 2.0: Sf9 Cell Lines for Production of AAV1, AAV2, and AAVS8 Vectors with Minimal
Encapsidation of Foreign DNA. Hum Gene Ther Methods. 2017 Feb;28(1):15-22. doi:
10.1089/hgtb.2016.164.; Li L et al. Production and characterization of novel recombinant adeno-
associated virus replicative-form genomes: a eukaryotic source of DNA for gene transfer. PLoS
One. 2013 Aug 1;8(8):€69879. doi: 10.1371/journal.pone.0069879. Print 2013; Galibert L et al,
Latest developments in the large-scale production of adeno-associated virus vectors in insect
cells toward the treatment of neuromuscular diseases. J Invertebr Pathol. 2011 Jul;107
Suppl:S80-93. doi: 10.1016/j.jip.2011.05.008; u Kotin RM, Large-scale recombinant adeno-
associated virus production. Hum Mol Genet. 2011 Apr 15;20(R1):R2-6. doi:
10.1093/hmg/ddr141. Epub 2011 Apr 29.

JByXcTafiuiiHyt0 O4YHUCTKY MeTtopoM adduuHHOM Xpomarorpadpuu mNpU  BBICOKOH

KOHIIEHTPALlU! COJH C TOocheayroueil xpomarorpadueli Ha aHHUOHOOOMEHHOH CMOJe
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UCHOJB3YIOT JJIs1 OYUCTKM BEKTOPHOI'O JIEKAPCTBEHHOIO INPOAYKTA M YyJAAJE€HMsl IyCTBIX
KalCcHUAOB. DTH METOAbl omucaHel Oosee moxpodoHo B WO 2017/160360, o3ariaBieHHOM
“Scalable Purification Method for AAV9” (Macmrabupyemblii criocod ounctku AABO),
KOTOPBIM BKJIIOUEH B JaHHBIH JOKYMEHT IOCPEICTBOM CChUIKM. Bkpatme, crmoco0 oraeneHus
gactuly pAABO, uMerolmMX yNakoBaHHbIE TI'€HOMHBIE IIOCJIEIOBATENIBHOCTH, OT T€HOM-
neUIUTHBIX NPOMEKYTOYHbIX AABO BKIIOYAaeT NpPOBEAEHHE KUIKOCTHOH Xpomarorpaduu
OBICTPOrO pa3peleHus CyCIeH3uU, CoAeprKallel peKOMOMHAHTHBIE BUPYCHbIE YacTHIBI AABO 1
npoMexxyTouHble kKarncuabsl AABO, npu xoTopoii BupycHble yactuiiel AAB9 u npomexyTouHbIe
AABO CBs3BIBAIOTCS ¢ CUIIBHON aHMOHOOOMEHHOI CMOJIOH, ypaBHOBemeHHoW npu pH 10,2, u
MOJIBEPTaloTCs BO3JEHCTBUIO TpaueHTa COJM MPU KOHTPOJE »BJ0aTa MO MOTJIOLIEHHIO
ynbrpaduonera mpu npudbnuzureapbHo 260 u npubnusurenpHo 280 (Hm). 3Hadyenue pH mosker
HaXOAWThbCs B jaumanasoHe npummepno 10,0-10,4, xors mis pAAB9 310 Oymer MeHee
ontumManbHO. B 3TOM crmocobe, cobuparor monHble Kancunel AAB9 u3 ¢pakuum, xoropas
3IONPYETCs IPU JOCTKEHUH TOUKH Tepernda cootHouenuss A260/A280. B oqHOM mpumepe,
s craguu adPuHHON Xpomartorpaduu, the moaBeprayThIil TUAQUIBTPALIMH MPOAYKT MOKET
6biTh Hamecen Ha addummyro cmony Capture Select'™ Poros-AAV2/9 (Life Technologies),
KoTopast 3¢ dexkTuBHO ynasiusaeT cepotunt AAB2/9. B TakuX MOHHBIX YCIIOBHAX, 3HAUUTEIbHAS
gacTh ocraro4yHoil kierouHod JIHK m OenkoB mpoxomaT depe3 KOJOHKY, B TO BpeMs Kak
gactuiel AAB 3¢ exkTuBHO yaBIuBarTCS.

OObuHBIE METOABI XapaKTepH3alMU WM KOJWYECTBEHHOro omnpeneneHus pAAB
ABIIAIOTCSL JIOCTYNHBIMHM JUIS CIIEUANUCTa B JaHHONH oOmactu TexHuku. Jlns pacuera
COZIEp KAaHUS MyCThIX U MOJHBIX YaCTHULL, CTPOAT Ipaduk 3aBUCUMOCTH 00BeMOB 1osoc VP3 s
BbIOpaHHOrO oOOpasua (Hampumep, B TpUMEpax B [JAHHOM JOKYMEHTe - Iperapara,
MOJBEPrHYTOr0 OYHCTKE B TIPAAMEHTe WOAMKCAHONA, IZ€ YHCIO K.I.=4YUCIy 4YacTUI) OT
KOJMYEeCTBA 3arpy’KeHHbIX dacTul K.r. IlomyueHHOe ypaBHEHHME JIMHEHHOW 3aBUCUMOCTHU
(y=mx+c) UCHONB3YIOT Ul pacyera 4YuClia YaCTULl B OOBEMax IOJIOC MHUKOB HCCIEIYEMOrO
npenapara. Yucso vyactun (pt) Ha 20 MK 3arpy’KeHHOro o0pasia 3aTeM yMHOKarT Ha S0 st
NOJIY4EHHUsS] Pe3yJIbTaTOB B BUAE 4YacTUL/MIL. JleneHne BEeTMYMHBI YaCTULY/MJI Ha K.I./MJI JaeT
3HAYEHHE OTHOIIEHWs] KOJMYECTBA YAaCTHL[ K KOIMUSAM TeHOMa (YacTHIV/K.r.). Bbruntanue
YaCTULY/MJI-K.T./MJI Ja€T KOJIMYECTBO MyCThIX YaCTULY/MJI. JleNieHre BeTMIMHBI MyCThIX YaCTHL/MJT
Ha KOJIMUECTBO YaCTHULY/MJI U YMHOXKeHre Ha 100 maeT mpoLeHTHOe cofepikaHne MyCThIX YacTHLL.
B o0memMm, crocoObl OLEHKH KOJNMYECTBA MYCTHIX KAalCHIOB M BEKTOPHBIX 4acTUll AAB ¢
yIIaKOBAaHHBIMH T'€HOMAaMH W3BECTHBI CIEIMATUCTaM B AaHHOH obmactu TexHukn. Cwm.,
Hanpumep, Grimm et al., Gene Therapy (1999) 6:1322-1330; Sommer et al., Molec. Ther. (2003)
7:122-128. Cnoco0bl aHanM3a Ha JAEHATYPUPOBAHHBIA KAalCHI BKJIOYAIOT IPOBEACHUE
anexTpodopesa odbpadboranHoro MmatouHoro pacrsopa AAB Ha JICH-nmonmakpumaMunHoM ree,
COCTOSILIIEM M3 JIOOOro Tejsl, CIIOCOOHOrO pas3fessiThb TPH KaIlCHUAHBIX Oenka, Hampumep,
IPaANeHTHOrO Teiisi, conepskamiero 3-8% tpuc-amerata B Oydepe, ¢ MoCIenyroIed pasroHKOMl
refst [0 pas3fieleHuss Marepuana oOpasuma U OJNOTTUHIOM Tejisi Ha HEWJIOHOBYIO MM

HUTPOLIEJUTIOJIO3HYI0 MEMOpAHBI, MPENNOYTUTEIbHO, HEHJIOHOBYIO. AHTHTENA POTUB KarlCHOB
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AAB uCnonp3yrOT 3aTéM B KauecTBE IEPBUYHBIX AHTHUTEJ, KOTOPBIE CBS3BIBAIOTCS C
JIeHATYPUPOBAHHBIMUA KAaIlCHUIHBIMU O€JKaMM, NPEANOYTUTENbHO, MOHOKJIOHAJIBHOE AHTHTENO
npotu kancugoB AAB, nHambonee npeamourutensHo, Bl aHTH-AAB-2 MOHOKJIOHaIBHOE
antureno (Wobus et al., J. Viral. (2000) 74:9281-9293). 3areM HCHIONB3YIOT BTOPUYHOE
AHTUTENIO, KOTOPOE CBS3bIBAETCS C MEPBUYHBIM AHTUTEJIOM U COAEPXKUT CpPEACTBa I
JEeTEeKTHPOBAHMS CBSI3BIBAHMS C INEPBUYHBIM AHTHUTENIOM, Oojiee MpeanodTUTeNbHO, aHTH-IgG
AHTUTEJIO, COAepIKallee AETEKTHPYIOIIYI0 MOJIEKYJy, KOBAJEHTHO CBSA3aHHYIO C HUM, HauboJee
NPEATIOYTUTENIEHO, OBEYbE AHTUTENO MPOTHB MbBIIUHOTO Ig(G, KOBAJIEHTHO CBSI3aHHOE C
NEepOKCHIa30il  XpeHa. JIJIi  TOJYKOJNUYECTBEHHOTO OIPEIENIEHHs] CBS3BIBAHUS  MEXKAY
NEPBUYHBIM W BTOPHYHBIM aHTUTEJIAMU HCIOJB3YIOT METOJ OOHApy)KEHUsSl CBS3bIBAHUS,
NPEATIOYTUTENIBHO METOJ OOHApPYKEHHsI, CIIOCOOHBIA OMpPEHENATh SMHCCHIO PAaTUOAKTUBHBIX
W30TONOB, 3JIEKTPOMATHUTHOE HW3JYYEHHE WJIH KOJOPHUMETPHYECKHEe H3MEHEHHUs, HauOoJjee
NPEATIOYTUTENbHO, HAabop U1t oOHapyxkeHHs xemiuntoMuHecueHunn. Hanpumep, msa JICH-
ITAAT, mMoryT ObITh B3ATHI OOpa3lbl M3 KOJOHOYHBIX (Ppakiuil U HArpeTel B 3arpy304HOM
oydepe nnst JICH-TTAAT, conepkamem BoccTaHoBuTenb (Hanmpumep, nutuorpeuton (DTT)), u
KaICUIHbIe OEJKH Pa3eNsoT Ha MPEABAPUTEIbHO OTIIMTBHIX MPAAUEHTHBIX MOJTHAKPHUIAMHIHBIX
ressix (Harmpumep, Novex). MOXXHO NPOBOAMTH OKpaIIMBaHHE cepeOdpoM C HCHOJIb30BAHHUEM
SilverXpress (Invitrogen, CA) B COOTBETCTBHM C MHCTPYKLHUSMHU MPOU3BOIUTENS, WIN IPyTUe
NPUTOHBIE CITOCOOBI OKpPAIIMBAHUS, TaKHe Kak okpammsanue kpacureasiMu SYPRO pyOun mu
kymaccu (Coomassie). B onHOM BapuaHTe OCYIIECTBICHUS, KOHLIEHTPALHS BEKTOPHBIX T€HOMOB
(vg) AAB B KOJOHOYHBIX (PpakUHsIX MOXeT ObITh M3MepeHa nmyTeM KonudectBeHHOW IILIP B
peansHoM BpemeHu (Q-PCR). OOpasusl passomsar u ruaponusyror JIHKazoit I (umm ppyroit
NPUTOAHON Hykseaszoil) ans ypanenus sk3oreHHod JIHK. Ilocne wmHakTMBanmMu HyKieasbl,
o0pasLpl JOMOJHUTENIBHO PA3BOAAT M aAMIUTMPHULUPYIOT C HMCHOJBb30BAHMEM IPaliMEpOB U
¢dayoporennoro 3onma TagqMan™, cnemuduunoro k JIHK-mocnemoBaTenbHOCTH MeKAy
npaiimepamu. M3mMepsiroT AJist KaKaoro odpasia Yuciio MUKJIOB, HEOOXOIUMBIX AJISl JOCTHIKEHUSI
omnpeneneHHoro ypoBHs (uayopecuenuuu (moporosbiii 1wk, Ct) ¢ MOMOIIBIO CEKBEHATOpa
Applied Biosystems Prism 7700. Ilnasmupssie JIHK, copepikamque mnoCiaenoBaTENbHOCTH,
UJICHTHYHBIE TPUCYTCTBYIOLIUM B BeKTOpe AAB, UCTIONB3YIOT Uil MOCTPOEHHS KaTUOPOBOYHON
kpuBoii peakiuu Q-PCR. 3Havenuss moporosoro nwmkia (Ct), mojmydeHHbIe i OOpaslOB,
UCTIONB3YIOT JJISi ONpPENENeHUs] THUTPAa BEKTOPHOIO T'€HOMAa IyTeM €ro HOPMHPOBAHMS I10
3HaueHnto Ct KaInOpPOBOYHOM KPUBOM AJIs TUIA3MUABL. Takke MOTYT MCIOJb30BAThCS aHATU3bI
KOHEYHBIX TOUeK Ha ocHOBe nudposoit [TLIP.

B opHoM acnekrte, ucCHoib3yeTcs ONTUMM3MpOBaHHBIM Meton q-PCR, koroopsiit
UCTIONB3YET CEPHHOBYIO IMPOTEa3y IMHPOKOTO CIEKTpa AeHCTBUsA, Hampumep, nporenHasy K
(Takyro Kak KoMMepuecku noctymHas oT Qiagen). bojee KOHKPETHO, ONTHMH3UPOBAHHBIN
aHamu3 TUTpa reHoma MmeropoM (PCR sBnsiercss CXOXMM CO CTaHZAPTHBIM aHAJIHM30M, 3a
UCKJIFOYeHreM Toro, uto mociie rupponusa J{HKazoit 1 obpasusl pasbasmsiror Oydepom ms
nporenHasbl K u obOpaOateBatoT mporenHazoii K ¢ mocneayromeil TepMOWHAKTHUBALMEH.

Hopmanbsho, 00pasus! pazbasistor Oydepom i nporenHassl K B konudecTse, paBHOM pa3Mepy
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obpasua. bydep nporenHassl K MoxeT umMerh 2-KpaTHYIO Wi 0OJiee BBICOKYIO KOHIICHTPAIIHIO.
OO6bruHO, 00pabotky mporenHaszoii K mpoBogsr B xonndectse nmpumepHo 0,2 Mr/mu, HO 3Ta
BeJIMYMHA MOKeT u3MeHsIThes oT 0,1 mr/mi go npumepro 1 mr/mut. Craguio oOpaboTKH OOBIMHO
npoBoAAT npu npumepHo 55°C B TeueHue MpuUMepHO 15 MHMHYT, HO OHa MOKET MPOBOAMUTHCS
npu Oonee HU3KOM Temneparype (Harpumep, ot npumepHo 37°C no npumepHo 50 °C) B TeueHne
Oonee AIUTENBHOTO MepUoaa BpeMeHM (Hampumep, oT nmpuMmepHo 20 MUHYT 10 mpumepHO 30
MHHYT), WK 1pu Ooyiee BBICOKOI TemmepaType (Hampumep, ao npumepHo 60 °C) B TeueHue
Oosiee KOPOTKOro Tmepuoja BpeMeHH (Hampumep, npumMepHo 5-10 MuHYT). AHAJOTMYHO,
TEPMOMHAKTHBALIUSI OOBIUHO MPOBOAUTCS NpHU npuMepHo 95°C B TeueHne npuMepHo 15 MuHYT,
HO TeMmImepaTypa MokeT ObITh Oosiee HU3KOH (Hampumep, ot npumepHo 70 no mpumepHo 90 °C),
a BpeMsi Ooyiee MPONOJDKUTEIbHBIM (Hampumep, oT npumepHo 20 MuHYT A0 mpumepHo 30
MUHYT). 3ateM oOpa3iel pazdasisitor (Hanpumep, 1000-kpatHO) u mposomsT ananu3 TagMan,
KaK OIHMCAaHO I CTAaHAAPTHOIO aHAJIN3A.

JIONIOJTHUTENBHO WJIM AJbTEPHATHBHO, MOXET OBITh HCIOJB30BAH METOX KamleJlbHON
mudposort TIP (xulll[P). Hampumep, Obuin onmcaHbl CHOCOOBI OMpeneeHHs THTPOB
OHOLIETIOYEYHOTO U CcaMOKOMIUIeMeHTapHoro reHoma AAB-Bektopa meronmom kulll[P. Cwm.,
Hanpumep, M. Lock et al, Hu Gene Therapy Methods, Hum Gene Ther Methods. 2014
Apr;25(2):115-25. doi: 10.1089/hgtb.2013.131. Epub 2014 Feb 14.

CriocoObl ompeneneHuss COOTHOLIEHUH MeXAy KancuaHbiMu Oenkamu vpl, vp2 u vp3
TaK)ke SABIAIOTCA AocTynHbiMu. CM., Hampumep, Vamseedhar Rayaprolu et al, Comparative
Analysis of Adeno-Associated Virus Capsid Stability and Dynamics, J Virol. 2013 Dec; 87(24):
13150-13160; Buller RM, Rose JA. 1978. Characterization of adenovirus-associated virus-
induced polypeptides in KB cells. J. Virol. 25:331-338; u Rose JA, Maizel JV, Inman JK,
Shatkin AJ. 1971. Structural proteins of adenovirus-associated viruses. J. Virol. 8:766-770.

Cnenyer moHMMaTbh, 4YTO KOMNO3MLMU B PAAB, ONMUCaHHBIX B JAHHOM JOKYMEHTE
JOJUKHBI PAaCCMATPUBATHCS KaK TMPUMEHUMbIE K JAPYTHM KOMITO3ULIMSIM, CXEeMaM, acCIeKTaM,
BapHUAHTAM OCYIIECTBJICHUSI U300pETeHHsI, U crioco0aM, MpeaCTABICHHBIM B TaHHOM ONMUCAHHU
n300peTeHusl.

Dapmayesmuyeckas KOMROIUYUS

dapmaneBTHUECKas KOMITO3UIMS, coaepkamast cautelii  Oemok hGAA7801  wm
SKCIPECCHOHHYK) KacceTy, CoIepskalyr TpaHcreH ciuroro oOeimka hGAA780I, moxer ObITh
KUJIKON CcycrieH3uel, TMOQMIN3UPOBAHHON MM 3aMOPO’KEHHOW KOMITO3WIMEH, WM IPYTUM
NPUTOAHBIM COCTaBOM. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS HU300PETEHHs, KOMITO3HLIUS
comgepxut ciautblii 0enok hGAA7801 wimm SKCIPECCHOHHYKO KacceTy U (PpU3UOJOTHYECKH
COBMECTHMYK) JKUIKOCTh (Hampumep, pacTBOp, pasdaBHTENb, HOCHUTENb), KOTOPbIE OOpa3yroT
cycrneH3uo. Takas >KUAKOCTb MPEANOYTUTENbHO UMEET BOAHYK) OCHOBY M MOXKET COIEp>KaThb
OJIMH WJIN HECKOJIbKO Oy(pepHBIX areHTOB, MOBEPXHOCTHO-aKTUBHBIX BEIECTB, PEryysaTopos pH,
KOHCEPBAHTOB WJIM APYTUX MOAXOISIINX BCIIOMOTraTeIbHbBIX BelIeCTB. I [pUroqHpie KOMIIOHEHTHI
ornucaHsl Oojnee mnoapoOHO Hmxke. PapmaneBTHdeckas KOMIIO3ULMSI COAEPIKUT BOAHYIO

CYCIIEHANPYIOMYIO KUAKOCTb U JIFOOBbIe BBIOPAHHBIE BCIIOMOTaTEIbHBIC BELIECTBA, a TaKXKe
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cnutbiit 0enok hGAA7801 mn 3KCIPeCCHOHHYIO KacceTy.

B HekoTOpRIX  BapuaHTax  OCYIIECTBIEHHs  H300peTeHMs, (apmauneBTHUECKas
KOMITO3ULIUST CONEPXKUT SKCHPECCHOHHYIO KacCeTy, COAEp KAllyld TPAHCT€H U HEBHPYCHYIO
cucreMy poctaBku. OHa MoxeT BkIro4aTh, Hanpumep, roayro JHK, romyro PHK,
HEOPraHUYeCKyI YacTHIy, JUMUAHYIO HIN JUIUAOMNOJOOHYIO YacTHIy, COCTaB Ha OCHOBE
XUTO3aHa, W JPyTue, WM3BECTHbIE B JAHHOH OOJACTM TEXHUKHW U OIMCAHHBIE, HANpPUMeEp,
Ramamoorth and Narvekar, kak yka3ano Bbime). B npyrux BapuaHTax OCYIIECTBICHUS
u3o0pereHus, papMaleBTHYECKasi KOMIIO3HMLUS MPENCTAaBIsAET COOO0M CYCMEH3UI0, CONEPIKAILYIO
HKCIIPECCHOHHYIO KaCcCeTy, CONEPIKAIYI0 TPAHCTE€H, CKOHCTPYHUPOBAHHBIN B CUCTEME BUPYCHOTO
BEKTOpa. B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHUS H300peTeHus, (apMaLeBTHYECKAs
KOMITO3UIIUST COAEPIKUT HEPEIUTMLUPYIOIIUNACS BUPYCHBIA BekTOp. IIpuUromHble BUpPYCHBIC
BEKTOPBI MOTYT BKJIOYATh JIOOOH NpPUrOAHBIN BEKTOP MOCTABKH, TAKOW KAk, Hampumep,
PEKOMOMHAHTHBIN aJeHOBUPYC, PEKOMOWHAHTHBIA JICHTUBUPYC, PEKOMOWHAHTHBIH OOKaBHUPYC,
PEKOMOMHAHTHBIN ae€HOACCOLMUPOBaHHbIH BUpYC (AAB), unm apyroil pexOMOWHAHTHBINA
NapBOBHPYC. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS W300PETEHUS, BUPYCHBIH BEKTOD
npeacrasisier coboii pekoMOMHaHTHBIH AAB Ui [HOCTaBKM T€HHOrO MPOAYKTA MALUEHTY,
HYKAIOLIEMYCsI B 3TOM.

B opHOM BapmaHTe OCYIIECTBIIEHHs HM300peTeHus, (apMaleBTHUECKass KOMITO3HLIUS
comepxut cautblii  Oenok hGAA780I wmimm  3>KCHPECCHOHHYKO KacceTy, COAepiKalue
KopupyroImue nocienosareabHocTH cauroro Oenka hGAA780I u Oydep nns nexapCTBEHHOM
¢dopMBl  TPUTOAHBI I JOCTaBKM ImyTeM uHTpauepeOpoBeHTpukyspHoi  (HMLIB),
untparekanpHoi (IT), unTpauucrepHanpHON winn BHyTpuBeHHOH (BB) mHbekuun. B omHOM
BapUAHTE OCYLIECTBICHHUSI H300pETEeHUs], SKCIIPECCHOHHAS KacceTa SIBISIETCS] YacThIO I'€HOMa
BEKTOPA, YIAKOBAaHHOTO B pPEKOMOWHAHTHBIN BHpYCHbIH BekTop (T.e., pAAB.hGAA780I,
HECYLIUH CIUTHIA OeJI0K).

B onHOM BapuaHTe OCYLIECTBJIEHHs H300peTeHus, (papMaleBTHYECKass KOMITO3HLIMS
cogepxut ciuthiii 0enok hGAA780I wnm ero QyHKIMOHANBHBIA (parMeHT, A AOCTaBKH
CyOBeKTy B KauecTBe 3aMecTUTeNbHON (epmenTHOH Tepanuu (3PT). Takue papmaneBTHuecKue
KOMITO3UIIUH OOBIYHO BBOISAT BHYTPHBEHHO, OJHAKO B HEKOTOPBIX OOCTOSATENBCTBAX TaKKe
BO3MOXKHO HMHTPaJepMajJbHOE, BHYTPHMBIIIEYHOE WJIM IEpopajbHOe BBeneHHe. Kommosumuu
MOTYT OBITh BBEICHBI Uil MPOQPIIIAKTHIECKOTO JIEUeHHsI 0C00, CTPAAIOLINX OT, MM C PUCKOM
6one3nu [Tomre. [{71st TepaneBTHUECKOTO MPUMEHEHUS, (papMaleBTHYECKHe KOMITO3ULIUN BBOIST
MALHMEHTY, CTPAAAIEMy OT YCTAHOBJIEHHOTO 3a00JIeBaHMs, B KOJHYECTBE, JOCTATOYHOM IS
CHIDKEHMsI KOHLEHTPAlMHM HAKAaIUTMBAEMOro MeTabonuTa W/WIM TNPeJOTBPAINEHUs HIIH
MpeKpaleHusl AalbHEeHIero HakoruieHuss wmeradonmuta. s ocod ¢ puckom 3aboseBaHwHs
nepuuTa  JIM30COMANBHOTO  (pepMeHTa,  ¢apMaleBTHUECKUE  KOMIIO3ULUUA  BBOMST
NpOQHUIAKTHUECKH B KOJIMYECTBE, JOCTATOYHOM Ui IMPENOTBPAINEHUs WM HHTHOWPOBAHHS
HakorieHuss Merabonura. Komnosnuun mopuduuupoanHoro GAA, ONMUCAaHHOTO B JaHHOM
JIOKYMEHTE, BBOJAT B TepareBTHUECKU >PPeKTUBHOM KonudecTse. B oliiem, TepaneBTHUECKH

3(1)(1)eKTI/IBHOe KOJIMYECTBO MOXKET MCHATHCA B 3aBUCHUMOCTH OT TsOKE€CTH MCEIUIIMHCKOI'O
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COCTOSIHUSI § CYyOBEKTa, a TakXKe BO3pacTa, OOLIEro COCTOSIHHS W ToJjia cyObekTa. Jo3upoBkH
MOTryT OBITH OIpEIENeHbl BPauOM U MOTYT KOPPEKTHUPOBATHCA IO Mepe HEOOXOOMMOCTH B
3aBUCUMOCTH OT 3¢ dekra HabmomaeMoro jieueHus. B OMHOM acrekre, B JaHHOM JOKYMEHTE
npeaycmarpusaercs: (papmanesrudeckas komnosuuus s 3OT, cocraBneHHas TakUM 00pazom,
9YTOOBI OHA CoNeprkaja efMHUYHYI0 103y ciauroro Oenka hGAA780I wnu ero GyHKIIMOHATIBHOTO
¢dparmenra.

B omHOM BapwaHTe OCYINECTBJIEHUS M300PETEHHs, KOMIIO3ULIUS BKJIFOYAE€T KOHEUHBIH
COCTaB, MOAXONSILIMI JJisi JOCTaBKU CyOBEKTy, HampuMmep, NpeAcTaBisieT coOOi BOAHYIO
KUIKYIO CyCneH3uro, 3a0ydepeHHyr0 a0 (U3MOJOTHYECKH COBMECTHMBbIX 3HayeHud pH u
KOHLEHTpauu coju. HeoOsi3aTenpbHO, B KOMIO3MLIMU MPHUCYTCTBYET OAHO HJIM HECKOJBKO
NOBEPXHOCTHO-aKTHUBHBIX BELIECTB. B 1pyroM BapuaHTe OCYLIECTBJIEHUS H300pETEeHUs,
KOMITO3UIIUST MOJKET TPAHCIIOPTUPOBATHCS B BUAE KOHLIEHTpPATa, KOTOPBIA Pa30aBISIOT AJIst
BBeIeHUST CyOBeKTy. B npyrux BapmaHTax OCyIIECTBIIEHHS] W300pETEHUs, KOMITO3ULHSI MOXKET
OBITh THOMMIN3HPOBAHA U BOCCTAHOBJICHA BO BPEMsI BBEIICHMSL. .

B oxgHOM BapmaHTe OCYIIECTBICHHS M300pETEHHs], KOMIIO3HMLMUS, TIPpeayCcMaTpuBaeMasi B
JAaHHOM  JOKYMEHTE,  CONEPKUT  IOBEPXHOCTHO-aKTHMBHOE  BEIIECTBO,  KOHCEPBAHT,
BCIIOMOTaTeNIbHbIe BellecTBa W/wiu Oydep, pacTBOPEHHbIE B BOIHOW CYCIEHOUPYIOIIEH
JKUAKOCTU. B 0THOM BapuaHTe ocyliecTBiieHus n3odperenus, Oydep npencrasnsier codoit @Ch
(poctharno-conesoii Oydep). B npyrom BapuaHTe OCyIIECTBIEHUS H300peTeHus, Oydep
NpeacTaBisieT CoOOM HCKYCCTBEHHYHO IepeOpocnuHanbHyo skuakocth (uLlCXK), Hampumep,
Oydep Elliotts nna nexkapcrBeHHBIX (Gopm; unu nepdysuoHHyo xuakoctb ¢pupmsr Harvard
Apparatus (uckyccrsennas L{CXK ¢ koneuHbiMH KOHIeHTpauusiMu noHOB (B MM): Na 150; K
3,0; Ca 1,4, Mg 0,8, P 1,0; Cl 155). M3BecTHbI pa3nuyHble NMPUTOJHBbIE PACTBOPBI, BKIIKOUAS
CoZlep KaLfe YTO-TO OAHO WJIM HECKOJbKO u3. 3a0y(depeHHOro (pu3uoIorudeckoro pacteopa,
HIOBEPXHOCTHO-aKTHBHOTO BEIIECTBA, U (PU3NOJOINYECKH COBMECTUMOMN COJIM HUI CMECH COJIEH,
JOBEICHHBIX 1O MOHHOW CHJIbI, SKBUBaJIEHTHOH OT mpumepHo 100 MM xiopuna Hatpus (NaCl)
1o npumepHo 250 MM xjopuna HaTpusi, WK (PU3HOJOTHIECKH COBMECTUMOMN COJIH, TOBEIEHHOM
J10 5KBUBAJICHTHOW MOHHOW KOHLIEHTPALINH.

[IpennoyTuTeNnbHO, COCTaB IOBOAST A0 (PU3MOJOTHYECKU MPHEMIIEMOro ypoBHs pH,
HarpuMmep, B auanasoHe 3Hauenuit pH 6-8, wmm pH 6,5-7,5, pH 7,0-7,7, wiu pH 7,2-7.8.
IMockonbky pH mepeObpoCHMHANBHOW >KUAKOCTH WMEET 3HAdYeHue OT mnpumepHo 7,28 no
NPUMEPHO 7,32, sl HHTPATEKAIbHON TOCTAaBKU MOXKET OBITh JKeNaTeNbHON BennmuuHa pH B 3TOM
IMarasoHe; B TO BPeMs KaK JJIsl BHYyTPUBEHHOH JOCTABKH MOKET OBITh XKeJaTeJIbHON BEJTMYNHA
pH ot 6,8 no mpumepno 7,2. OngHako, npyrue 3HadeHus: pH B OueHb IIMPOKHUX AHAana3oHax
3HAYEHHUH U UX MMONANa30HaX MOTYT OBITh BBIOPAHBI JAJIs IPYTUX ITYTeH JOCTABKH.

[IpuronHoe MOBEPXHOCTHO-AaKTUBHOE BEIECTBO WJIM KOMOWHAIMS TOBEPXHOCTHO-
AKTUBHBIX BEIIECTB MOTYT OBITh BBIOPAaHBl M3 HEMOHHBIX MOBEPXHOCTHO-AKTHBHBIX BEIIECTB,
SABJIIOIINXCST HETOKCUYHBIMH. B OJHOM BapuaHTe OCYLIECTBIEHHS H300pETEHHs], BbIOHMPAIOT
OupyHKIMOHANTBHOE OJIOK-COMOJIMMEPHOE TOBEPXHOCTHO-aKTUBHOE BEINECTBO C KOHLIEBBIMHU

NEePBUYHBIMU TUAPOKCHIBHBIMU TIPYINIAMM, HarpuMep, Takoe kak mmopoHuk (Pluronic®) F68
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[BASF], Taxxke uzBecTHOe kak mojiokcamep (Poloxamer) 188, xoropoe mmeer HeWTpaibHOE
3Hauenne pH wu cpemHmii MomekynspHbiii Bec 8400. Moryr ObITh BBIOpaHBI Ipyrue
IIOBEPXHOCTHO-aKTHUBHBIE BEIECTBA M JPYrHe IIOJIOKCAMEphbl, T.€., HEUOHHblE TPHOJIOK-
COIOJIUMEPBI, COCTOSIIIME W3 LEHTPAIbHOM THAPOPOOHON IMONMOKCUIIPONHIEHOBON LenH
(monu(nponuieHokcun)), GpraHKUpOBaHHON ABYMS TUAPOQUIBHBIMU LETSIMU TOJHMOKCUAITUIIEHA
(momu(aTunenokcun)), SOLUTOL HS 15 (makporon-15 runppokcucreapar), LABRASOL
(TMuuepun MONMOKCUKANPHIOBOM KHCIOTBI), MPOCTONH IMOJMOKCH-10 oennoBeiil 3¢up, TBUH
(TWEEN) (cnoxsble 3(QUPBl JKHPHBIX KHCJIOT TMOJMOKCHATHIEHCOPOUTAHA), 3TaHOJ W
NOJIMATUJICHTJIMKONb. B OMHOM BapuaHTe OCYLIECTBICHHS HM300pPETEHHUs, COCTAB COIEPIKHUT
nojiokcamep. Takue comomumepbl 00bMHO OOO3HauUaroTCst OykBod “P” (OT mosokcamepa) u
Tpems uudpamu: nepsbie ABe mudpel X 100 mar0oT NPUOTM3UTEIBHYIO MOJEKYJSIPHYIO Maccy
MOJIMOKCUTIPOITMIICHOBOTO sifjpa, W mocienHss mudpa x 10 obo3Ha4aeT MPOLEHT COAep KaHUs
NOJIMOKCUATUJICHA. B OHOM BapuaHTe OCYINECTBJICHUS M300PETEHHsI BBIOMPAIOT IMOJIOKCAMED
188. IIoBEepXHOCTHO-aKTMBHOE BEILIECTBO MOKET MPUCYTCTBOBATH B KOJUYECTBE O NMPUMEPHO
0,0005-0,001% ot cycneH3uu.

B omHOM mpuMmepe, COCTaB MOXET conepkarb, Hampumep, 3a0ydepeHHbIit
(u3noNOornuecKuil pacTBOp, COAEPIKAIIMHA YTO-TO OAHO WIJIM HECKOJBKO M3 XJIOpUAA HATpPUS,
OukapboHaTa HaTpws, IEKCTPO3bl, cyibpara Maraus (Hampumep, cyibpara maraus -7H20),
XJIOpUAa Kaius, XJIopuzaa Kanplus (Hampumep, kxanbuus xjopuaa -2H20), n1BYXOCHOBHOTO
dochara Hatpus m ux cmeced, B Boxme. llpuromHas T HMHTPATEKAJIbHON IOCTaBKH
OCMOJIIPHOCTh HAXOAWTCSl B JAHMANa3OHE 3HAYEHUH, COBMECTHMOM C LepeOpOCIHHAIBHOM
KUIKOCTBbIO  (Hampumep, oOT mnpumepHo 275 po mnpumepHo 290); cM., Hampumep,
emedicine.medscape.com/article/2093316-overview. HeoOsi3aTenbHO, Ay HHTpaTeKaJbHON
AOCTaBKH MOJKET OBbITh HCIOJNIb30BAH KOMMEPUECKH JOCTYIHBIH pa30aBUTENb B KadecTBe
CYCIIEHAMPYIOIEr0 areHra WM B KOMOMHALMK C JPYTUM CYCIIEHAUPYIOIIMM areHTOM U
APYTUMH HeoOsi3aTeIbHBIMH BCIIOMOTaTebHbIME BemecTBamMu. CM., Hanpumep, pactsop Elliotts
B® [Lukare Medical].

B npyrux BapuaHTax OCyLIECTBICHHS M300PETEHUS, COCTAB MOXKET COAEPKaTh OAMH WU
HECKOJIbKO YCHJIUTENIEH MPOHUIAeMOCTU. [IpuMepbl MPUTONHBIX YCHIIUTENEH NMPOHHLIAEMOCTH
MOTYT BKJIFOYATh, HAIIPHMEP, MAHHHT, TJIMKOXOJAT HATPUS, TAypOXOJaT HATPHUs, NE€30KCUXOJIAT
HATPUsl, CAJMLJIAT HATPUs, KANpWIAT HATPHS, KampaT HATpWs, Jaypuicyibdar HaTpus,
NPOCTOH MONMOKCHATHIIEH-9-11ay penosblit 3¢up mwim SATA

JIONONHAUTENBHO TpeaycMaTpuBaeTcss (papMaleBTUYECKas KOMITO3ULHSL, COAepIKariast
(dapManeBTHYECKH TNPUEMIIEMBbI HOCHTEIb U BEKTOp, COIEp’KAIlUN IOCIENOBATEIbHOCTD
HYKJIEMHOBOW KHCJIOTBI, KaK OMNHCAHO B JaHHOM JOKyMeHTe. B KOHTEKCTe HaHHOTO
n300peTeHns], “HOCUTENb BKJIIOYAET BCe 0€3 MCKIIOYEHUs PACTBOPHUTENH, IUCIIEPCHOHHBIE
Cpenbl, HOCUTENH, TIOKPBITHS, pa30aBUTEN, aHTHOAKTEPUAIbHBIE U TPOTUBOIPUOKOBBIE areHTBHI,
M30TOHMYECKHE ¢ 3aMEUIIOIIME BCACHIBAHME areHTbl, Oydepsl, pPacTBOPBI-HOCHUTEINH,
CYCHEeH3UH, KOJUIOWABl U T.N. Mcrmonb30BaHME TaKUX CpPEl M areHTOB Ui (papMalleBTUYECKU

AKTUBHBIX BCLICCTB XOpPOIIO HU3BECTHO B I[aHHOfI obyacT TeXHUKH. BcromMorareabHbie



49

aKTUBHBIE MHIPEIUEHTHI TaKXKe€ MOTYT OBITh BKJFOYEHBbI B KomMno3unuu. CpeacTsa JOCTAaBKH,
TaKWe KakK JIUIIOCOMBI, HAHOKAICYJIbl, MUKPOYACTHULIbI, MHUKPOCGEpPBL, JUMUAHbIE YaCTHUIBL,
BE3UKYJIbI U T.II., MOTYT OBITh UCIIOJIb30BAHBI [l BBEIEHUSI KOMITO3ULIMH, OMMMCAHHBIX B JAHHOM
JIOKYMEHTE, B IPUTOHbIE KJIETKU-X035eBa. B yacTHOCTH, BekTOp pAAB MOXeT ObITh cocTaBieH
IJIl JOCTaBKM JIMOO HMHKAICYJMPOBAHHBIM B JIMIUAHOW YaCcTUIE, JIMIIOCOME, BE3UKYJIE,
HaHoc(epe, MO0 B HAHOYACTHLE U T.II. B OZHOM BapmaHTe OCYLIECTBICHUS M300pETeHHUs, B
(apMaLeBTHUYECKYI0 KOMIIO3UIIMIO BKJIIOYAIOT TEPAaneBTUYeCKH 3(P(PEeKTHBHOE KOIUYECTBO
BekTOpa. BpIOOp HOCHTENS HE SBNISIETCS OTPAHUYUTENIbHBIM JUJIsl JAHHOTO nM300pereHus. Jlpyrue
OObIYHBIE (hapMaLIEBTUYECKH MPUEMIIEMbIE HOCUTEITH, TAKHE KaK KOHCEPBAHTHI UJIH XUMHUYECKUE
crabunmsatopsl. [IpuMepsl IPUTOAHBIX KOHCEPBAHTOB BKJIIOYAIOT XJIOPOYTAHON, copOaT Kajus,
COpOMHOBYIO KHCJIOTY, AMOKCHJA CEPbl, MPOMWIraJUIaT, NmapabeHbl, STUIBAHIINH, TIHLEPUH,
¢deHon u mapa-xyopdenon. [IpuromHeie XUMHUYECKHE CTAOMIM3ATOPHI BKIIOYAKOT JKEJNATHH H
aNbOYMUH.

®paza “papManeBTHUECKH TPUEMIIEMBI” OTHOCHUTCS K MOJIEKYJISIPHBIM 4YacTHLAM U
KOMITO3ULIUSIM, KOTOPBIE HE BBI3BIBAIOT AJUIEPIHUECKUX UITH CXOXKHUX HEONaroNmpUATHBIX PEaKIuii
IIPU BBEJIEHUHU XO35IMHY.

Hcnonb3yeMblil B 1aHHOM JOKYMEHTE TePMHUH “JO3UPOBKA~ WU “KOJUYECTBO MOXKET
OTHOCUTBCS K OOIIeH 03¢ WIIM KOJIUYECTBY, JOCTABJIEHHBIM CYOBEKTY B XOAE JICUEHHs, WIH K
703€ WIN KOJUYECTBY, JOCTABJICHHBIM IPHU OIHOKPATHOM (MJIM MHOTOKPATHOM MJIH APOOHOM)
BBEJICHUU.

Bopnble cycneHsun wim  (apMaleBTUYeCKHe KOMIO3HMLWH, OMNHCAHHBIE B JTAHHOM
JIOKYMEHTE, TpeNHa3HA4YeHbl i AOCTaBKH CyOBEKTaM, HYXKAAKOLIMMCS B 3TOM, JIHOOBIM
NPUTOIHBIM TNyTeM WM KOMOWHaLMeW pasHbIX myTed. B omHOM BapuaHTe OCYINECTBIICHUS
u3o0peTeHus, (apMaLEBTHYECKYI0 KOMIIO3UIMIO  COCTABISIFOT AT  JOCTaBKM — IyTeM
unTpauepedposentpukysipuoi  (MLIB), wunrparexanpHoit (IT) wmnm wuHTpaumcrepHanbHON
UHBEKLMU. B ONHOM BapuaHTe OCYLIECTBICHHS H300pPETeHUs, KOMIO3HMLUH, OMUCAHHBIE B
JAHHOM JOKYMEHTE MPEeIHA3HAYEHBI I JOCTABKU CYOBbEKTaM, HYKIAIOIIMMCS B 3TOM, IyTeM
BHYTPUBEHHOW HWHBEKIUH. AJIBTEPHATHBHO, MOTYT OBITh BbIOpAaHbI APYrHe€ NYTH BBEICHUS
(Hampumep, MePOPAJIbHBIMN, VHTaJsIuen, WHTpPaHa3aJIbHbIN, HWHTpATpaxeaJbHbIH,
UHTpaapTepUANIbHBIN, BHYTPUTIIA3HON, BHYTPUMBILIEYHBIA U JPyTrUe NapeHTEpaIbHbIE Ty TH).

Ucrnonb3yeMble B JaHHOM JOKYMEHTE€ TEPMHHBI “HHTpaTeKalbHas AOCTaBKa WM
“HHTpaTeKaJbHOE BBEJEHUE OTHOCATCS K MyTH BBEAEHUs JIEKAPCTBEHHBIX CPEACTB IMyTEM
UHBEKLUN B CIIMHHOMO3TOBOM KaHaJ, 0ojiee KOHKPETHO, B Cy0apaXHOMIAIbHOE MPOCTPAHCTBO,
4yroOBl OHM TOmananu B uepeOpocrmHanbHyo kunkocTh (LICXK). MuTpaTekanpHas nocTaBka
MOJKET BKJIIOYATh TFOMOATBHYFO MYHKIHIO, BHYTPHKENyIOUKOBYIO,
NOATNIA3HUYHYIO/UHTpauucTepHanbayo W/ Cl1-2 nynkumto. Hampumep, marepuan MokeT
ObiTe BBemeH s nuddy3un B cyOapaxHOMAAIbHOE MPOCTPAHCTBO IYTEM JIFOMOAIBHOM
nyHKUuU. B 1apyrom mnpumepe, MokeT OBITh CHeJaHA WHBEKIHs B OOJBINYIO ILHCTEPHY.
WHTpanucrepHanpHas 1OCTaBKa MOXET yBeNU4uTh Au(QPy3ur0 BeKkTOpa W/HIM CHU3UTH

TOKCHUUYHOCTb U BbI3bIBa€MOE BBeZieHHeM BocrnajeHue. Cu., Harpumep, Christian Hinderer et al,
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Widespread gene transfer in the central nervous system of cynomolgus macaques following
delivery of AAVY into the cisterna magna, Mol Ther Methods Clin Dev. 2014; 1: 14051.
Omnnaitn-nyonukanus 10 nexabps 2014 r. doi: 10.1038/mtm.2014.51.

Hcnonb3yeMble B JaHHOM AOKYMEHTE TEPMHHBI “MHTpPALUCTEpHAJbHAsl JOCTaBKA WIH
“HHTpAaLIUCTEPHAIBHOE BBEACHHE OTHOCATCA K MYTH BBEIAEHHUS JIEKAPCTBEHHBIX CPEICTB
HETOCPEICTBEHHO B LepeOPOCIMHANBHYIO JKMIAKOCTh JKEJIyJOYKOB TOJIOBHOTO MO3ra HWJIH B
OONBIIYI0O MO3K€YKOBO-MO3TOBYIO IIMCTEpHY, Oojiee KOHKPETHO, IyTeM MOATIa3HUYHOM
NYHKUWW, WIM TOpSIMOW HWHbEKIMEH B OOJbINYIH0 LUCTEPHY, WU 4Yepe3 MOCTOSHHO
YCTaHOBJICHHYIO TPYOKY.

B onmHOM acmekTe, B JaHHOM JOKYMEHTE MpenycMaTpuBaeTcsi (hapMaleBTHYeCKas
KOMITO3UILIMSI, COAep Kamasi BEKTOp, KaKk ONHUCAHO B JAaHHOM JOKyMeHTe, B Oydepe s
JIEKapCTBEHHOH (OpMBL. B HEKOTOPBIX BapuaHTaX OCYLIECTBICHHS H300PETEHHs], KOMIO3HLIUU
neGeKTHOro Mo peruIMKalk BHPYCa MOTYT ObIThb COCTaBJICHBI B BHIAE €IMHUYHBIX
TIO3MPOBAHHBIX (HOPM, COIEpIKAIMUX HEKOTOPOE KOJNYECTBO Ae(PEKTHOrO MO PEeIUTMKALUN
BHpPYCa B JAMANAa30HE 3HAYEHHN OT MPUMEPHO 1,0x10° k.r. (xoruii TeHOMa) A0 TMPHUMEPHO
1,0x10" k.r. (st nmeyeHus: cpenHero cyoObekTa ¢ Maccoil Tena 70 Kr), BKIIIOYAsi BCE LIEJIbIe WU
OpoOHbBIE BEJIMYMHBI B YKA3aHHOM AHMAIMa30He, U MPEANOYTHTEIHLHO OT l,O><1012 K.T. 10 1,O><lO14
K.I. U 4esnoBeka. B 0JHOM BapHaHTe OCYIIEeCTBIIEHHS H300PETEHHsI, COCTABIISIFOT KOMITO3HUIIHY,
comepsaiue mo MeHsiuei Mepe 1x10°, 2x10°, 3x10°, 4x10°, 5x10°, 6x10°, 7x10°, 8x109 wu
9x10° k.r. Ha I03y, BKJIFOYAsi BCE IieJible Wi APOOHbIE 3HAUEHUS B YKa3aHHOM Iuamna3oHe. B
APYyroM BapUaHTe OCYLIECTBJIECHUS HM300pETeHMs, COCTABISIIOT KOMIIO3ULIMH, COAEp Kallne II0
menbeii mepe 1x10'°, 2x10'°, 3x10", 4x10', 5x10'°, 6x10", 710", 810", wm 9x10'"° k.1
Ha J103y, BKJIIOYasl BCE IieJible MJIM APOOHBbIe 3HAYEHUs] B YKAa3aHHOM JHamna3oHe. B apyrom
BapUAHTE OCYIIECTBJICHHUS M300PETeHUs, COCTABIIAIOT KOMIIO3UIIUH, CONEpIKALIHe M0 MEeHbLIeH
mepe 1x10", 2x10", 3x10", 4x10", 5x10", 6x10", 7x10", 810", mau 9x10" x.r. Ha no3y,
BKJIFOYAsl BCE LieJIble MJIM APOOHBbIE 3HAYEHHs B YKA3aHHOM Juamna3oHe. B npyrom BapuaHTte
OCYIECTBIIEHHUS] HM300PETeHHs], COCTABJISIOT KOMIIO3HMLIMHK, COAEpIKAIlMe IO MEHbIIeH Mepe
1x10", 2x10'%, 3x10'2, 4x10"%, 5x10'%, 6x10', 7x10'%, 8x10'?

BKJIFOYasA BCE LCIbIC HIJIU I[pO6HI:>Ie SBHAYCHUA B YKA3aHHOM JOUaIla3oHE. B APYIroOM BapHUaHTE

wm 9x10" kr. Ha 03y,

2

OCYIIECTBJICHUS] W300pETeHUs, COCTABJISIFOT KOMIIO3UIIMH, COAEp Kallue IO MEHbIeHd Mepe
110", 2x10%, 3x10"3, 4x10", 5x10', 6x103, 7x10", 8x10"

BKJIFO4YasA BCE LCIbIC HJIU I[pO6HI:>Ie 3HAYCHHUA B YKA3aHHOM JOUaIla3oHE. B APYIroOM BapHUaHTE

wm 9x10" kr. Ha 03y,

2

OCYIIECTBJICHUS] W300pETeHUs], COCTABJISIFOT KOMIIO3UIIMH, COAEpIKAIUe [0 MEHbINEeH Mepe
1x10", 2x10™ 3x10™, 4x10™ 5x10™ 6x10" 7x10", 8x10™

BKJIKO4YasA BCC LCIbIC HIJIU I[pO6HI:>Ie 3HAYCHHUA B YKA3aHHOM JOUaIla3OoHE. B APYroOM BapHUaHTE

wm 9x10" kr. Ha 03y,

2

OCYIIECTBJICHUS] W300pETeHUs], COCTABJISIFOT KOMIIO3MIIMH, COAEpIKAIHe IO MEHbIIEH Mepe
1x10", 2x10%, 3x10'5, 4x10", 5x10%, 6x10", 7x10", 8x10"

BKJIKO4YasA BCC LECJbIC HIIH I[pO6HbIe 3HAUCHUA B YKA3aHHOM JHAIIA30HE. B OAHOM BApUAHTEC

wm 9x10" kr. Ha 03y,

2

OCYHICCTBJICHHA I/I306peTeHI/I$I, A03a Al TPUMEHEHUS JIIOABMU MOXKET HAXOAUTBHCA B JUAIIA30HEC

or 1x10" o IIPUMEPHO 1x10"* k.r. Ha 103y, BKJIIOYAsi BCE LieJble WU APOOHBIE BETUYHUHBI B
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YKa3aHHOM JIMaIa3oHe.

B OJHOM  BapuaHTe  OCYLIECTBJICHUS n300peTeHust IpeayCcMaTpUBAETCs
bapmanieBTHUECKasT KOMIO3UIMSA, copepskamas pAAB, kak onmucaHO B aHHOM JOKYMEHTE, B
Oydepe nns nekapcTBeHHOUW Gopmbl. B ogHOM BapmanTte ocyiiecTBieHus: nzobperenus, pAAB
UCIIOJIb3YETCsl ¢ KOHLIEHTPAaLMEe OT MPUMEPHO 1x10° kormii remoma (x.r.)/MI 10 TPUMEPHO
1x10" kr/Mn B  IONOTHHTENHHOM BapUAHTE OCYyLIeCTBIEHUs u3o0pereHus, pAAB
HCTIONB3YeTCsl ¢ KOHIEHTpaLuell or npumepro 3x10° k.r./mn 1o npumepro 3x10" k.r./mi. B
elme OJHOM BapHaHTe OCYLIeCTBICHUs u300pereHus, pAAB B KOMMNO3ULMH HMMEET
KOHLIEHTPALUO OT IMPUMEPHO 1x10° k.r./ma 1o MIPUMEPHO 1x10" k.r/mn. B oxHOM BApUAHTE
ocyiecTBieHust n3obperenusi, pAAB B KOMNO3MIIMU MEET KOHLIEHTPALMIO MO0 MEHbIIEH Mepe
npumepro 1x10" k.r./mu.

B onmHOM BapumaHTe OCYILIECTBIICHUS H300peTeHHs, (papManeBTU4ecKas KOMITO3ULIHS,
conepsxamasi pAAB, kak onMcaHO B JaHHOM JOKYMEHTE, BBOAUTCS B 103€ OT NMPUMEPHO 1x10°
K.I. Ha TPaMM MacChbl T'OJJOBHOIO MO3ra 10 IMPUMEPHO 1x10" k.r. Ha rPaMM MacChbl T'OJIOBHOIO
MO3ra.

Crnenyer MOHMMATh, YTO YKa3aHHbIE KOMIO3HINHU B (papMaleBTUYECKUX KOMITO3ULIHSIX,
OMMCAaHHBIX B JIAHHOM JIOKyMEHTE, JOJUKHBI PAacCMaTpUBATbCs KaK MPUMEHUMbIE K IPYIHM
KOMITO3UIIMSIM, CX€MaM, AacleKTaM, BapHaHTaM OCYIIECTBJICHUS H300peTeHHs, W crocodam,
NPEACTABICHHBIM B IaHHOM OIUCAHUH H300PETEHHSI.

Cnocob nevenus

IIpenycmaTpuBaeTcs TepaneBTHUECKash cCXeMa JieueHusl nmanueHTta ¢ OosnesHsto [lomme,
KOTOpasi BKJIIOYAET SKCIPECCHOHHYIO Kaccery, pAAB w/mnu ciuteii Oenok hGAA780I, kak
ONMCAaHO B IAHHOM JIOKYMEHTe, HeoOs3aTelbHO, B KOMOMHALMK C MUMMyHOMOAYJSTOpOM. B
HEKOTOPbIX BapHaHTaX OCYIIECTBJIEHUS M300peTeHMs, MauueHT uMeeT Ooje3Hb [lomme ¢
NO3JHUM HadajioM. B Jpyrux BapmaHTax OCYIIECTBIEHHS H300peTeHMs, MalUeHT OOJIe3Hb
[Tomre ¢ HaYaIOM B AETCKOM BO3pacTe. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHHS H300pETeHHUS,
MPOBOJUTCA JOCTaBKAa CONYTCTBYIOIIEH Tepanmuu SKCIPECCUOHHON KacceTol, pAAB, wumm
ciutbiM ~ Oenkom  hGAA780I, Takoli Kak HMMMYHOMOAYJHUPYIOIIAs CXEMa JIEYEHUS.
JIOTIONHUTENBHO WIIM aJIbTEPHATUBHO, COMYTCTBYIOLIAS Tepanus MOXET BKJIKYATh YTO-TO OAHO
WIA HECKOJBbKO W3 OpPOHXOJHMTHKA, HMHTHOWTOpA ALEeTHIIXOJIMHAICTEPas3bl, TPEHUPOBKH CHIIBI
neixarenbHbx  Mbimun  (T/IM), 3amecTuTenbHON (QEepMEHTHOW Tepanmuu W/HIH  Teparuu
CTHMYJISILUH AradparMaibHOrO HepBa. B HEKOTOPBIX BapHaHTAaX OCYINECTBJICHUS M300pETeHus,
MaLUeHT MoJlydyaeT OJHOKpaTHoe BBeaeHHe pAAB. B HekOTOphIX BapuaHTaxX OCYIIECTBJIEHUS
n300peTeHns], TMALUEeHT I[OJly4yaeT OJHOKPATHOE BBENEHHE KOMIIO3HIMH, COAepIKallei
SKCIIPECCHOHHYI0 KacceTy w/mimn pAAB, kak omucaHo B JaHHOM JOKyMeHTe. B HeKoTophIx
BApPUAHTAaX OCYINECTBICHUS HW300pPETEHUs, TaKoe OJIHOKPATHOE BBEICHHE KOMIIO3HIINH,
comepxaiiel 3(p()EeKTUBHOE KOJHMYECTBO HKCIPECCHOHHON KAaCCEThI, BKJIIOYAET 10 MEHbIIEH
Mepe OAHO COMyTCTBYIOIlEE TEeparneBTUUECKOe CpeACTBO. B  HEKOTOprRIX BapHaHTax
OCYIIECTBIIEHHUs] HM300pETeHMs], MALMeHTy BBOIAT HKCIPECCHOHHYIO Kaccery, pAAB w/umm

cnuteiii 6enok hGAA780I mny, kak OnMMCaHO B JAHHOM JOKYMEHTE, IBYMsI Pa3HBIMU MYTSIMH IO



52

CYLIECTBY OJHOBPEMEHHO. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS M300pETeHHUs], 1BA PA3HbIX
YT WHBEKLMH MPEACTABISIIOT COOON BHYTPMBEHHOE M HWHTpPATEKaJIbHOE BBelEeHUE. B omHOM
BapUaHTE OCYINECTBJIEHUS N300PETEHHsI, KOMIO3HLIUIO B BUZIE CYCIIEH3UU JOCTABISIIOT CyOBEKTY
UHTpaLepeOpOBEHTPUKYJIIPHO, MHTPATEKAIbHO, WHTPALMCTEPHAIBHO WJIM BHYTPUBEHHO. B
HEKOTOPBbIX BapHAHTax OCYLIECTBJIEHUs H300peTeHUs, MauueHty ¢ aepuuuroM anbda-
IJIIOKO3U/Aa3bl  BBOJST KOMITO3UIIMIO, NPEAyCMAaTPUBAEMYyI0 B JI@HHOM JOKYMEHTe, IUis
YIYYIIEHNUs] OTHOW MJIM HECKOJNbKHX M3 (PYHKLUH Cepiua, AbIXaHUs W/ UM CKEJIEeTHBIX MbIII. B
HEKOTOPBIX BapHAHTaX OCYLIECTBJCHUS H300pETEHHs, B pe3yJbTare JieueHHs: HaOJr0aaeTCs
CHIDKEHHME HAKOIUICHHUS! TJIMKOTEHAa W/IM HAKOIUICHHs ayTodarocoM B HYEM-TO OIHOM HIIH
Heckonbkux u3 cepaua, [IITHC (romoBHOro Mo3ra) u/ujiu CKeJIETHBIX MBIIIIII,

B HeKoTOpBIX BapHaHTaX OCYLIECTBICHHUS H300pETEHUs, HKCIPECCHOHHAsl KacceTa,
PAAB, BUPYCHBIII HJII HEBHPYCHBIH BEKTOP HCIMOJB3YIOTCS B MPOH3BOICTBE JICKAPCTBEHHOI'O
cpeactBa. B HEKOTOPHIX BapHaHTax OCYIIECTBIEHHsS H300pETEeHHUs MPEayCMaTPUBAETCS
UCTIONIb30BAaHUE KOMIIO3HULIMY [T JeueHust Oose3Hu [Tomre.

Takre KOMMO3MLUU MOTYT OBITh HCIIOJNBb30BAHbI B KOMOMHALIMH C APYTHMH TEPANTHSIMH,
BKJIFOYAsl, HAIPUMEpP, MMMYHOTEPAIHH, 3aMECTUTEIbHYIO (PEPMEHTHYIO Tepanuio (Hampumep,
aymuzuM (Lumizyme), BeImyIieHHbIH Ha ppIHOK Komnanuel Genzyme, npuHaanexkameil Sanofi
Corporation, u mon HazpanueM Muo3uM (Myozyme) 3a npenenamu CIITA). JlonomHuTEeBHOE
neuenne Oonesnu Ilomme sBIsSeTCS CUMNTOMATHYECKMM U mnoxaaep:usaromuM. Hampumep,
MOJKET MOTpebOBaThCs PECIIMPATOPHAs MOAAEPIKKA; (PU3HOTEpanysi MOXKET OBITh MOJIE3HON IUIs
YCHUJIEHUsI JIBIXaTEJIbHBIX MBIIIL, HEKOTOpbIE MAIMEHTbl MOTYT HYKAATbCS B HCKYCCTBEHHOM
IBIXaHUU TIOCPEINCTBOM HCKYCCTBEHHOH BEHTWJISILIMHU JIETKUX (T.e. AByX(a3Has BEHTHJISALHS C
NOJIOKUTETbHBIM JIaBIEHHEM B JbIxarelbHbIXx nyTsx (bipap) winm ammapatsl 00BEeMHON
BEHTWISALUKM JIETKUX) HOYBI W/WIM TNEpPUOIUYEecKH B TeueHue 1HsI. Kpome Toro, Mosxer
noTpeOOBaTbCsl  ONOJHUTENbHAS MOJAEPKKA TNPH  HMHQPEKIHMAX JbIXaTeNbHBIX MyTeH.
Opronenuyeckue yCTPOMCTBA, BKIIFOYAs OPTOAOHTHYECKHE CKOOBI, MOT'YT OBITh PEKOMEHIOBAHBI
HEKOTOPBIM TMAIMEeHTaM. XHUPYPTUYeCKOe BMEIIATEeIbCTBO MOXKET ObITh HEOOXOAMMO MpH
HEKOTOPBIX OPTOMENMYECKHX CHUMITOMAX, TAaKHX KaK KOHTPAaKTypbl Wi nedopmanus
NO3BOHOYHHMKA. HEKOTOpBhIM MIlaieHaM MOXeT noTpedoBaTbcss TpyOKa IUIsl KOPMIICHUS,
KOTOPYIO BBOZAT Uepe3 HOC, MO MUINEBONY U B XKEIYIOK (Ha30racTpajbHbIN 30HA). HekoTopbiM
IEeTSIM MOXKET TOTPeOOBaThCsl BBEACHHE MHTATENIbHOW TPYOKH HEMOCPEICTBEHHO B JKENYIIOK
yepe3 HeOONbIIOe XUPYPrHUECKOE OTBEPCTHE B OpIOMIHON CcTeHke. HekoTopeM JromsM ¢
No3IHUM HavasioM Oosie3nu [Tomne MokeT moTpeboBaThCs KHUIKAsK MUINA, HO JIUIIb HEMHOTHE U3
HUX HY)KIQIOTCSI B TUTATEIbHBIX TPYOKax.

Kak ommcano B TaHHOM JOKYMEHTE, TEPMHUHBI ‘yBelIHueHHe (HAmpuMep, yBEJINYCHUE
ypoBHeii hGAA mocie nedenns ¢ ucnosib3oBanneM ciautoro Oenka hGAA7801, onpenensemoe
IO pe3yibTaTaM H3MEPEeHUH B TKaHM, KPOBH W T.JA.) WM “CHIDKEHHE , “yMEHbLICHHE
“ocnabnenue”, “ynyumienue’, “3amepikka’, WIM JIIOOble MX I'PaMMAaTHYECKHUE BAPUAHTBI, WU
M00ble CXOXKHE TEPMMHBI, YKAa3bIBAIOLINE HA W3MEHEHHE, O3HAYal0T M3MEHEHUE NPUMEPHO B 5

pas, mpuMepHO B 2 pasa, npuMepHo B 1 pas, npumepHo 90%, npumepHo 80%, npumepHo 70%,
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npumepHo 60%, npumepHo 50%, npumepHo 40%, npumepHo 30%, npumepHo 20%, NpUMEpPHO
10%, nnm npumepHO 5% 1O CPAaBHEHUIO ¢ COOTBETCTBYIOLIUM 3TAJIOHOM (HAIIPUMEp, KOHTPOJIEM
0e3 neyeHuss WM CyObEKTOM B HOPMAJIbHOM COCTOsSIHUM Oe3 Oone3nu [lomme), ecnu He yka3zaHO
HHOE.

“TlameHT” WM “CyObeKT’, MCHOJb3yeMble B KOHTEKCTE JaHHOTO H300peTeHus
B3aMMO3aMEHSIEMO, O3HA4Yal0T CaMLA MJIM CaMKy MJIEKONUTAIOLIEr0 >UBOTHOIO, BKIIOYas
4eJIOBEKa, JKMBOTHOE, IMOAJIEXkKAIEeE BETEPUHAPHOMY JIEUEHUIO, WM CEJIbCKOXO3MCTBEHHOE
JKUBOTHOE, JTOMAIIHEe >XMBOTHOE WJIM TMHTOMIA, M JKUBOTHBIX, OOBIYHO HCIOJB3yEeMbIX JJIs
KJIMHMYECKHX HCCIeOBaHUNA. B ONHOM BapwaHTe OCYLIECTBICHHsS H300peTeHus, CyOBeKTOM
TAKUX CHOCOOOB WM KOMITO3WLIMH SIBJISIETCSl 4YeJOBEK. B OJHOM BapHaHTe OCYIIECTBIICHUS
n300peTeHus], CyOBEKTOM TaKHX CITIOCOOOB M KOMITO3HULIUH SIBJIIETCS] MY KYHHA WK JKEHIIUHA.

B omHOM BapmaHTe OCYINECTBIIEHHsSI M300pPETEeHUs, CYCHEeH3Hs nMeeT 3HaueHne pH ot
npumepHo 7,28 1o npumepHo 7,32.

[TpuronHbie 0OBEMBI [T AOCTABKH TAKHX 103 M KOHLEHTPALMHA MOTYT OBITh ONPEIeICHbI
CHEeLUAINCTOM B JaHHOW obmactu TexHuku. Hampumep, MOryT ObITh BBIOpaHBI OOBEMBI OT
npumepHo 1 Mk mo 150 mun, mpudem Oosblire 0ObEMBbI BBIOMPAIOT UL B3POCIHBIX JIFOICH.
OObuHO, TIPUrOAHBIH O0BEM IUII HOBOPOXKIEHHBIX COCTaBisieT OT mpumepHo 0,5 mi 1o
npuMepHOo 10 M1, U1 MITaieHIIeB CTApIIEro BO3PACcTa MOXKET ObITh BBIOpAaH 0OBbEM OT MPUMEPHO
0,5 M mo mpumeprHo 15 mu. Jlnsg nerel Miaaiero BO3pacTa MOXKET ObITh BbIOpaH 00BEM OT
npumepHo 0,5 mu no npumepHo 20 mu. [t nereit 1o 12 net mMoryT ObITh BEIOpaHBI OOBEMBI 10
npumepHo 30 mu. [lng pmereil JOMOIPOCTKOBOrO M MOAPOCTKOBOTO BO3pacTa MOTYT OBIThH
BbIOpaHbl 00BeMbI 10 mpuMepHO 50 M. B napyrux BapuaHTax OCyLIeCTBIEHHsI M300peTeHus,
NALMEeHT MOJKET MOJIyYUTh UHTPATEeKaJIbHOE BBEACHNE B BHIOPAHHOM 00bEME OT MPUMEPHO S5 Ml
10 npuMepHo 15 mu, wiu ot mpumepHo 7,5 miu 1o npumepHo 10 mu. MoryT ObITh onpeneneHsl
Apyrue npuroxHsle oO0beMbl M A03UpOBKH. Jlo3upoBka OyAeT KOPPEKTHPOBATBHCS TAaKHM
obOpa3om, 4toObl cOajmaHCHUpOBaTh TepareBTHUeckuii 3P¢exkT ¢ JTObMU  MOOOUYHBIMU
s¢dexkramu, U Takue TO3UPOBKU MOTYT BapbUPOBATHCS B 3aBUCHMOCTH OT TEPANeBTUYECKOTO
NPUMEHEHUs1, B KOTOPOM HCIIONIb3YETCsl PEKOMOUHAHTHBII BEKTOP.

B onmHOM BapuwaHTe OCYINECTBIEHHUS W300peTeHHs, KOMIO3UIMs, comepskamas pAAB,
KaK OMHUCAaHO B JAHHOM JOKYMEHTE, BBOAUTCS B A03€ OT IIPUMEPHO 1x10° .. Ha rpaMM MaccChl
TOJIOBHOI'O MO3Ta A0 IMPUMEPHO 1x10" k.r. Ha rpaMM MaccChbl TOJIOBHOIO MoO3ra. B HEeKoTOpbIX
BapHUAHTAX OCYLIECTBJIECHUS M300peTeHns, pAAB BBOIAT CUCTEMHO IPH COBMECTHOM BBEACHUHU
B 7103€ OT IPUMEPHO 1 X 10° K.I. Ha KT Macchbl Tena 10 npuMepHo 1x 10" k.r. Ha KT Macchl Tena

B onHOM BapuaHTe OCYIIECTBJIECHHUS, CYOBEKTYy [OCTaBISIFOT TEPAIeBTUYECKU
3¢ pexTHBHOE KOJIMUECTBO JKCIPECCHOHHOW KacceThl, pAAB wmm ciautoro 6enka hGAA780I,
OMHCAHHBIX B JAHHOM JOKYMEHTe. B KOHTEKCTe HaHHOrO H300pETEeHUs, “TepaneBTHYECKH
3¢ (eKTUBHOE KOJIMYECTBO OTHOCHUTCS K KOJHYECTBY SKCIIPECCHOHHOW KacceTel, pAAB wmu
ciutoro O6enka hGAA780I, wnmn ux komOmHaiuu. Takum oOpa3om, B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHUsI M300peTeHusi, cnocod BKIIOYaeT BBedeHHe CyObekty pAAB  umm

SKCHpeCCHOHHOﬁ KaCCCTbl Jid JOCTABKH IIOCJICHOBATCIIBHOCTH HYKHGHHOBOﬁ KHCJIOTBI,
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kogupyromen ciutbiii  0enok hGAA780I, B kxomMOuWHanuMu C BBEACHHEM KOMITO3UIIUH,
comepaxaiei cautelii 6enok pepmenta hGAA780I, npenycMaTpruBaeMblil B JAHHOM JJOKYMEHTE.

B onHOM BapmaHTe OCylIeCTBIEHHS H300PETEHNS, SKCIIPECCUOHHAs KacceTa HaXOIUTCS B
FEHOME BEKTOpa, AOCTABJSIEMOIO B KOJIWYECTBE OT IIPUMEPHO 1x10° k.r. Ha rpaMM MaccChl
rOJIOBHOTO Mo3ra 10 mpumepro 1x10'° kommii resoma (k.r.) Ha rpamMm (I) MacChl FOJIOBHOTO
MO3ra, BKJIIOYasi BCE LeJible MM APOOHBIE BEMYUHBI B YKA3aHHOM JHAIa30HE U €ro KOHEUHbIe
TOUKH. B Apyrom BapuaHTe OCYLIECTBICHHUs U300PETEHHS, TO3UPOBKA COCTABIISAET OT 1X 10" k.r.
Ha rPaMM MaccChl TOJIOBHOI'O MO3Ia 10 MIPUMEPHO 1% 10" k.r. Ha rpamMM MacChbl TOJIOBHOI'O MO3ra.
B KOHKpETHBIX BapHaHTaX OCYIIECTBJICHUS M300pETEHHs], 1032 BEKTOPA, BBEACHHAS MALIMEHTY,
COCTABJISIET 110 MEHbLIEH Mepe NPUMEPHO 1,0x10° k.r./r, MIPUMEPHO 1,5x10° k.r./r, IIPUMEPHO
2,0x10° k.r/r, MIPUMEPHO 2,5x10° k.r./r, MIPUMEPHO 3,0x10° k.r./r, MIPUMEPHO 3,5x10° k.r./r,
npumepHo 4,0x10° k.r./r, mpumepHo 4,5<10° k.r./r, npumepHo 5,0x10° k.r./r, npumepHo 5,5%10°
K.r./r, npumepHo 6,0x10° k.r./r, npumepro 6,5x10° k.r./r, mpumepro 7,0x10° k.r./r, npuMepHO
7,5x10° k.r./r, MIPUMEPHO 8,0x10° k.r./r, MIPUMEPHO 8,5x10° k.r./r, MIPUMEPHO 9,0x10° k.r./r,
npumepro 9,5x10° x.r./r, mpumepro 1,0x10' k.r./r, mpumepso 1,510 k.r/r, mpumepHo
2,0x10" k.r./r, mpumepro 2,5x10' k.r./r, npumepro 3,0x10" k.r./r, npumepso 3,5%10" k.r./r,
npumepro 4,0x10'° k.r./r, npumepro 4,5x10' k.r./r, npumepro 5,0x10' x.r./r, mpumepHO
5,5x10" k.r./r, MIPUMEPHO 6,0x10" k.r./r, MPUMEPHO 6,5x10" k.r./r, MIPUMEPHO 7,0x10" k.r./r,
npumepro 7,5%10' k.r./r, npumepro 8,0x10' k.r./r, npumepro 8,5x10' x.r./r, mpumepHo
9,0x10" k.r./r, PUMEPHO 9,5x10" k.r./r, MIPUMEPHO 1,0x10" k.r./r, MIPUMEPHO 1,5x10" k.r./r,
npumepro 2,010 k.r./r, mpumepro 2,5x10"" k.r./r, npumepso 3,0x10'" x.r./r, mpumepHo
3,5x10" k.r./r, npumepro 4,0x10'" x.r./r, mpumepro 4,5%10y; K.r./r, npumepro 5,0x10'" k.r./r,
MIPUMEPHO 5,5<10" x.r./r, IIPUMEPHO 6,0<10"" k.r./r, MIPUMEPHO 6,5<10"" k.r/r, IIPUMEPHO
7,0x10" k.r./r, npumepro 7,5x10'" x.r./r, mpumepro 8,0x10'" k.r./r, npumepro 8,5x10'" k.r./r,
npumepro 9,0x10'" x.r./r, npumepro 9,5%10'! k.r./r, mpumepro 1,0x10' k.r./r, npumepso
1,510 k.r./r, MIPUMEPHO 2,0x10"% k.r./r, MIPUMEPHO 2,5%10" k.r./r, MIPUMEPHO 3,010 k.r./r,
npumepHo 3,5%10'% k.r./r, npumepro 4,0x10'? k.r./r, npumepro 4,5x10'% x.r./r, mpumepHO
5,0x10" k.r/r, IPUMEPHO 5,5x10" k.r./r, MIPUMEPHO 6,0x10"% k.r./r, MIPUMEPHO 6,5x10" k.r./r,
npumepro 7,010 k.r./r, mpumepro 7,5x10'* k.r./r, npumepso 8,0x10'* x.r./r, mpumepHO
8,5x10" k.r./r, IPUMEPHO 9,0x10" k.r./r, MIPUMEPHO 9,5x10" k.r./r, MIPUMEPHO 1,0x10" k.r./r,
npumepro 1,510 k.r./r, mpumepro 2,0x10" k.r./r, npumepro 2,5x10" x.r./r, mpumepHo
3,0x10" k.r./r, IPUMEPHO 3,5x10" k.r./r, MIPUMEPHO 4,0x10" k.r./r, MIPUMEPHO 4,5x10" k.r./r,
npumepro 5,010 k.r./r, mpumepro 5,5x10" k.r./r, npumepro 6,010 x.r./r, mpumepHO
6,5x10" k.r./r, MIPUMEPHO 7,0x10" k.r/r, MPUMEPHO 7,5x10" k.r./r, MIPUMEPHO 8,0x10" k.r/r,
npumepHo 8,5x10" k.r./r, mpumepro 9,0x10" k.r./r, npumepro 9,510 k.r./r, wim npumepHO
1,0x10" k.r./r Macchl ros0BHOrO MO3ra.

B onHOM BapuaHTe OCYyIIECTBIEHHSI H300pPETEHUs], CIIOCO0 JIEUEHUs BKJIOYAET TOCTABKY
ciutoro Oenka hGAA7801 B kauecTBe 3aMeCTUTENBbHON (epMEHTHOH Tepanmuu. B HEKOTOpBIX
BapHaHTaX OCYIIECTBJICHUsI n300pereHus, ciuteiii Oenok hGAA7801 mocTaBisoT B KadecTse

3@T B koMOMHALMHK ¢ TEHHOH Tepanuei (BKitouasi, 0e3 OrpaHUYeHUN, SKCIIPECCUOHHYIO KacCeTy
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wii pAAB, kak mnpemycmarpuBaeTcss B IAaHHOM JOKYMEHTe). B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHsI N300peTeHus], Croco0 BKIOYAET BBeIeHHE CyObekTy Oonee yem omHoi 3DT
(Hampumep, KoMIo3uLuu, conepskamieii ciutbiii 6enmok hGAA7801 B koMOMHALMU C OPYyrUM
TepaneBTHYECKUM OeJKOM, TakuM Kak Jymusum). Kommosuims, comepskamasi CIUThIH Oenok
hGAA780I, orucaHHbIl B JAHHOM JOKYMEHTE, MOKET BBOAUTHCS CyOBbeKTy Kaxuble 1, 2, 3,4, 5,
6, 7, 8, 9, 10 unu OGonblue nHeil. BBeneHune MOKeT OCYINECTBIATHCS MyT€M BHYTPUBEHHOMN
uHpy3un amMOynaTOpHOMY MaIMEeHTy, KOTOPOMY MpPOIMCAHO BBENEHHE €XKEHEIENbHO,
€KEeMECSIUHO WIIK pa3 B nBa Mecsina. COOTBETCTBYIOINE TepaneBTHYECKH d(PPEKTUBHBIE TO3bI
COEAMHEHUI MOAOUPAIOTCS JISHALTUM BPAa4OM M BKJIFOYAIOT OT MPUMEPHO | MKI/KT O MPUMEPHO
500 mr/kr, ot mpumepHo 10 Mr/kr go npumepHo 100 mr/kr, oT mpuMepHO 20 MI/KT 10 TPUMEPHO
100 mr/kr u or npubmusurensHo 20 mr/kr po mpubmusurensHo 50 Mr/kr. B HekoTophIX
BAPHUAHTAX OCYLIECTBJICHHS HM300PETEeHUs, MPUTOJHYI TEPANEeBTHYECKYIO O3y BBIOHUPAIOT U3,
Hanpumep, 0,1, 0,25, 0,5, 0,75, 1, 5, 10, 15, 20, 30, 40, 50, 60, 70 u 100 Mr/kr.

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHHS HM300pETeHHUs, Croco0 BKIIOYAET BBEICHHE
cyowekty cimurtoro Oenka hGAA780I B mosze 10 Mr/kr maccel Tena ManueHTa WM OOJbIe B
Henemo. Yacto no3upoBkH mpeBbImatoT 10 MI/Kr B Hemenmro. PeXUMbI JO3HUPOBAHUS MOTYT
BapbUpOBaThCs OT 10 Mr/kr B Hexemo a0 nmo MeHbmeil mepe 1000 mr/kr B Henemo. OObIMHBIMU
pe’KuMaMu 103MpOBaHus ABJsIOTCA 10 MI/KT B Hemenro, 15 Mr/kr B Henento, 20 MI/KT B HEZEIIIO,
25 mr/kr B Hemeno, 30 Mr/kr B Hememo, 35 Mr/kr B Henenro, 40 Mr/kr B Hememno, 45 MI/KT B
Henento, 60 mr/kr B Heneno, 80 mr/kr B Henemo u 120 Mr/kr B Heneno. B mpennouTuTenbHbIX
peskumax, 10 mr/kr, 15 mr/kr, 20 mr/kr, 30 mr/kr win 40 MI/KT BBOASIT OJWH, ABA WU TPH pasa
exeHenenbHO. JledeHne OOBIYHO NPONOIDKAETCS MO MeHbluell Mepe 4 Henenu, uHorzna 24
Heleiau, U WHOTAAa Ha MPOTSDKEHHWH KU3HM mauueHta. HeoOs3aTenbHO, ypoBHH anbda-
TJIFOKO3MA3bl YeJIOBEKAa KOHTPOJIHUPYIOT MOCTe JeYeHUs (HarnpuMep, B IUla3Me MM MBIIIIAx) U
BBOJSIT JIOTIOJIHUTENBHYIO 7103y, eciau Oyaer oOHapy>KeHO CYINEeCTBEHHOE CHIDKEHHE 3HaueHHH
OTpeneNsieMbIX YPOBHEH MO CPABHEHUIO C HOpMaJIbHbIMU Oocobamu (Hampumep, meHee 20%). B
ONHOM BapuaHTe ocyiecTBieHus u3o0perenus, hGAA780] BBOASIT mNepBOHAYANIBHO C
“BBICOKOW” 11030#1 (T.e., “yaapHas 103a”), ¢ MOCIeNyOIUM BBeIeHHeM Oojiee HU3KUX 103 (T.e.,
“monmnepskuBaromas 103a”). [lpumepoM yaapHO# 03l SBISETCS MO MEHbIIEH Mepe MPUMEPHO
40 Mr/kr Maccel Tena manueHTa 1-3 pasa B Henento (Hampumep, B TeueHue 1, 2 wiu 3 Henenb).
IIpumepoM noaaep:kUBArOLIEH AO3bl SIBJISAETCS MO MEHbIIEH Mepe OT MNPUMEPHO 5 10 MO
MeEHbIIeH Mepe mpuMepHO 10 MI/KT MacChl Tela MalyueHTa B Helesro win 0oJbiine, Hanpumep, 20
mr/kr B Hememo, 30 wmr/kr B Hememo, 40 MI/Kr B Henemo. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHsI M300pETeHMs, A03bl BBOAST IO HAPACTAIOIIEH B TEUYEHHE MEPHOAA BBEICHUS
703. DTO MOXET OBITh JOCTUTHYTO NYTEM YBEJIWYEHUS CKOPOCTH IOTOKA NMPH BHYTPUBEHHOH
UH(Y3UN WK TyTeM HCTOJIb30BAHUS IPAJHEHTA BO3PACTAIOLIEH KOHIEHTPALUU CIUTOrO Oenka
hGAA780] mpu BBemeHHWU C MOCTOSIHHOM CKOpPOCThIO. BBemeHne B Takoil crmoco® MOKeT
CHIDKaTh pPHCK HMMYHOI€HHOH peakuud. B HEKOTOphIX BapHaHTaxX OCYLIECTBIEHHS
n300peTeHNs], BHyTPUBEHHAs! NH(Y3HsI IPOBOAMUTCS HA MPOTSKEHUH TIEPHUOAa HECKOJIBKHUX YaCOB

(mampumep, 1-10 yacoB, mpennodTUTeNbHO, 2-8 4YacoB, OoJiee MPEANOYTHTENBHO, 3-6 4acoB),
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NpUYeM CKOPOCTh HH(Y3WU YBEIHMYUBAETCA 4epe3 OMNpeesieHHble MPOMEXYTKH BPEMEHU B
TEYEHHUE MEePHO/a BBEACHMUS.

B ongHOM BapuaHTe OCYLIECTBIEHHS H300PETEHHs], CIIOCOO IOMOJHUTENBHO BKIIOYAET
NoJIy4eHue CyObeKTOM HMMYHOCYIIPECCUBHON COMYTCTBYOIEH Tepanuy. IMMyHO€IpeCcCaHThI
IV TAaKOM CONyTCTBYIOLIEH Tepanuu BKIKOYAKOT, O€3 OrpaHHYeHHH, TIIIIOKOKOPTUKOH],
CTE€POHIbl, AHTHMETA0OIUThI, MHTHOUTOPBI T-KJI€TOK, Makpoiuz (HampuMep, parnaMHLUH HIIH
pamayior), M LUTOCTATHYECKHE AareHTHI, BKJIOYAs AJKWIMPYIOUIMH areHT, aHTUMeTabouuT,
LIUTOTOKCUYHBII AHTUOMOTHMK, AHTUTEJNO WJIM areHT, BO3JACHCTBYIOIMUN HAa HMMYHO(WIHH.
HNMMyHOENpeccaHT MOXKET BKJIIOYaTh A30THCTBIA MIIPUT, HUTPO3OMOUEBHHY, COCIUHEHUE
IUIATUHBI, METOTPEKCAT, a3aTHUONPHH, MEPKANTONypuH, (TOPypaumy, HJaKTHHOMHLHH,
aHTpaIMKINH, MUTOMULIH C, OJ€OMHLIMH, MUTPAMULIUH, AHTHTENA, HALEJICHHBIC Ha PELIETITOP
WNJI-2 wnu CD3, antu-NJI-2 anTUTENa, HUKIOCTIOPUH, Takpodaumyc, cupoiumyc, UPH-, UPH-
Yy, ormrouna uim cBsizbBaromuil areHT @PHO-0 (dakrop Hekposa onmyxonu-anbda). B HeKoTOpsIX
BapPHUAHTAX OCYIIECTBIEHHs M300pETeHUs], UMMYHOCYTIPECCUBHAS Tepamust MOXET ObITh HadaTa
3a 0, 1, 2, 7 unu Oonbine mHel N0 BBeAeHHUs reHHOW Tepamud. ONHO WM HECKOJNBKO TaKUX
JIEKAPCTBEHHBIX CPEICTB MOXKET MPOAOIDKATHCS MOCIIE BBEICHNSI TEHHOM TEpaIiuy, B TOH JKe 103€
WU OTKOPPEKTUPOBAHHON no03e. Takas Tepanusi MOKET NMPOAOJKATHCS B TEYEHUE NMPUMEPHO |
Henenu (7 nueit), mpumepHo 60 mHEH WK AOJIbINE, B 3aBUCUMOCTH OT HEOOXOUMOCTH.

B opHOM BapuaHTe OCYLIECTBICHHMS H300pETEHHs, KOMIIO3ULMIO, COAEPIKAIIYIO
SKCIIPECCHOHHYIO KacCeTy, Kak OIMCAHO B JAaHHOM JIOKyMEHTE, BBOAAT OJUH pa3
HY>KZAIOLIEMyCsl B 3TOM CyOBeKTy. B HEKOTOpBIX BapuaHTaxX OCYIIECTBJIEHUS H300peTeHus,
SKCIPECCUOHHYK) KacCeTy JHOCTaBJsOT ¢ mnomombld pAAB. Crnenyer noHuMarh, 4TO
KOMITO3MLIUK M CIIOCOO, ONKCAaHHbIE B JAHHOM JOKYMEHTE, JOJDKHBI PAacCMaTpPUBATBHCS Kak
INpUMEHHMblE K JAPYTUM KOMIIO3MLHUSM, CXE€MaM, AacleKTaM, BapuaHTaM OCYLIECTBJICHUS
n300peTeHust U criocodam, ONMCAHHBIM B JAHHOM OIHMCAHUN H300pETEeHUS.

Komnosuumu u croco0bl, mpenycMaTpuBaeMble B JAHHOM JOKYMEHTE, MOTYT ObITb
UCTIOJIb30BAHbI sl JiedeHus: nHQpaHTwibHOM (hopmbl Oonesrn ITomme wiu Gonesnu Ilomme ¢
MO3IHUM HA4YaJOM W/WJIH aCCOLMHUPOBAHHBIX C HEH CHMOTOMOB. B HEKOTOpBIX BapHaHTaX
ocyliecTBlieHUs n300pereHus, 3(PPeKTUBHOCTh MOKET OBbITh OMNpeAeNieHa MO YJIYYIIEHUIO
OJHOTO WJIM HECKOJBKUX CHMITOMOB 3a00NI€BaHMSI MM 3aMEIUICHHIO MPOTrPeCCHPOBAHHUS
3aboneBanns. Cumnromel uH(paHTHIBHOW (GopMmbl  Oonesnn Ilomme BrirowaroT, 0Oe3
OTrpaHUYEHUH, THIIOTOHHIO, PECHHPATOPHBIC/IbIXATEeIbHBIE MPOOJEMBI, Te€NaTOMETraHIo,
THNEPTPOPUIECKYIO KapIUOMUONATHIO, a TAK)Ke HAKOIUIGHHE TJIMKOT€Ha B CEepALle, MBIIIIAX,
IMHC (ocobeHHo, B nBUraTeabHbIX HelipoHax). Cummromsl Oosie3nu [Tomne ¢ mo3gHUM HavajIoM
BKJIFOYAIOT, 0€3 OrpaHnYeHHH, cnaboCcTh MPOKCUMANIBHBIX MBIIIL, PECITUPATOPHbIE/ IbIXaTeIbHbBIE
npoOJeMbl, a Takke HAKOIUIEHHE TJIMKOT€Ha B MBIIIIAX W JABHraTelbHbIX HelpoHax. IlyThb
BBEJICHUSI MOXKET OBbITh OIpeneNeH Ha OCHOBAHWM COCTOSHHS W/WJIM JWarHosa nanueHra. B
HEKOTOPBIX BapHAHTAaxX OCYIIECTBJICHUS H300PETEHHs, MPEAyCMAaTPUBAETCS CIOCO0 JIeUeHHs
NalueHTa ¢ Auarno3oM uHpanTuiabHON Ghopmbl 6one3Hu [Tomme wmm 6onesnu [Tomne ¢ mo3gHIM

HAyajoM, KOTOpBbIN BKJIIOYaeT BBeneHUEe PAAB, ONUCAaHHOrO B NaHHOM JOKYMEHTE, AJis
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nocrtaBku ciuroro 6enka hGAA780I ¢ ucrnonp3oBaHHEM KOMOWHAIIMM MyTeHl BHYTPUBEHHOT'O
(BB) BBenmenmst u BBemeHuss B Oompmmyto wnucrepHy (ICM). B HekoTophIX BapuaHTax
OCYIIECTBIIEHHUs] HM300pETeHUs], NMAlMEeHTy HACHTU(ULIMPOBAHHOMY KakK HMEIOINero OOoJe3Hb
ITomnie ¢ MO3MHUM HaAyajoM, MPOBOMAT JIEUEHHUE, BKJFOUYAIOLIEE TOJBKO CUCTEMHYIO JOCTABKY
pAAB (mampumep, Tonapko BB). Kak omucaHo B JaHHOM JOKyMEHTE, HOCTaBKa KOMITO3ULUH,
comepxauieii pAAB, MOKeT OCYIIECTBIATBCS B KOMOMHALMM C 3aMECTUTEIbHON (hepMEHTHOM
tepanueli (3@T). B HEKOTOPBHIX BapHaHTaX OCYINECTBIIECHUS M300pPETEHHs, IPeyCMaTpUBAETCS
cnocol yieyeHus: cyObekTa ¢ quarHosom Oonesnu I[lomne, BKIIIOYAIOLINI JOCTaBKY B OOJIBINYIO
ucTepHy pAAB, omMcaHHOTO B JaHHOM AOkyMmeHTe, B komOuHauuu ¢ 3®PT. B HekoTOpbIX
BAPHUAHTAX OCYLIECTBJICHHs] M300peTeHHs, CYObEKTy, UACHTU(HUIUPOBAHHOMY KaK HMMEIOIIErO
uHpanTUIbHYO (opmy Oonesnn [lomne, BBOAST pAAB, ONMUCAHHBIA B JAaHHOM IOKYMEHTE,
NyTeM HHBEKUUU B OOJBINYIO LUCTEPHY, W Takxke npoBomarT 3T nnsd jeyeHHs acmeKToB
nepudepudaeckoro 3a00JIeBaHUS.

“HykienHOBasi KHCIOTA , KaK OMUCAHO B JTAHHOM JIOKYMEHTE, MOXET MPEACTaBIATH
coboit PHK, THK wiu ux Mogudukamum, 1 MOKET ObITh OJHO- UJIH ABYXIETIOYSUHOH, U MOXKET
ObITh BbIOpaHa, HAPUMEpP, W3 TPYIIBI, BKIOYANOIMEH: HYKIEHHOBYIO KHCIOTY, KOTUPYIOLIYIO
OenoK, NPEACTABISIIOIIUNA HMHTEPEC, OJIMTOHYKJIEOTHUABI, AHAJIOTU HYKJIEHHOBBIX KHCIIOT,
Hanpumep, nentua-aykienHosyo kucioty (ITHK), ncesnokommuementaphuyto [THK (nk-ITHK),
3akpbiTyi0 HykiaenHoByro kucioty (3HK) m T.n1. Takme mocnenoBaTenbHOCTH HYKJIEHHOBBIX
KHCJIOT BKJIFOYAIOT, HAanpuMep, 0e3 OrpaHu4eHui, moCiIef0BaTeIbHOCTh HYKJIEHHOBOM KHUCIIOTBHI,
KOZMpYIOIIeH OeNkH, KOTOpble BBICTYIIAKOT, HANpUMEP, B POJH PENpeccOpOB TPAHCKPHUIILINY,
AHTUCMBICIIOBBIX ~ MOJIEKYJ, PHUOO3UMOB, MaJbIX HHIHOUPYIOIINUX IIOCJIEAOBATENbHOCTEMH
HYKJIEMHOBBIX KUCJIOT, Hampumep, Oe3 orpanmuenuii, PHKu, kxmPHKwu, siPHK, muxpoPHKu
(MPHKwW), aHTHCMBICIIOBBIX OJIMTOHYKJIEOTUAOB H T.J.

CrocoObr  “oOpaTHOM TpaHcusauuu” Oenka, TEeNTHAA WU TOJHMIENTHIA HW3BECTHBI
CrieLMaIucTaM B JaHHOH obOmactu TexHuku. Korma mocnenoBaTenbHOCTh Oelka HM3BECTHA,
CYLIECTBYIOT OCHOBAaHHbBIE Ha HCIIOJIb30BAHHUH MHTEPHET-PECYPCOB U KOMMEPUECKU JAOCTYITHBIE
KOMITBIOTEPHBIE TPOTPAMMBL, a TaKXKe KOMIAHWH, MPEJOCTABJIAIOIUE YCIYTH MO OOpaTHOH
TPAHCISIIMK  TTOCJIEIOBATEIbHOCTEH AaMMHOKHCIOT B KOAMPYIOLIME TOCIEIOBATENIbHOCTH
HYKJIEMHOBBIX KHuCIOT. CMm., Hanpumep, backtranseq 3 makera EMBOSS (moctynHa onnaiiH Ha
caiite ebi.ac.uk/Tools/st); Gene Infinity (moctynHa oHnaiiH Ha caiite geneinfinity.org/sms/sms_-
backtranslation.html); ExPasy (mocrymHa oHnaiiH expasy.org/tools/). B omHOM BapuanTe
OCyIIeCTBIICHUs] Uu300peTeHus, Kkomupyromue nocienosarensiocty PHK  w/wmmm  k/IHK
KOHCTPYHPYIOT Uil ONITUMAJIbHON 3KCIIPECCHUH B KJIETKAX YEJIOBEKa.

Tepmun “mpoueHt (%) WOGHTUYHOCTH , “UOEHTHYHOCTH TOCJIEIOBATEIIbHOCTH
“IMPOLIEHT UAEHTUYHOCTH MOCJEeI0BATEIbHOCTH WJIH “NPOLIEHTHAs UAEHTUYHOCTL , B KOHTEKCTE
NOCJIEIOBATENIbHOCTH ~ HYKJIEMHOBBIX ~ KHCJIOT, = OTHOCHUTCS K  OCTaTkaM B  JIBYX
NIOCJIEIOBATENbHOCTSIX, KOTOPBIE SIBIIIIOTCS] OJMHAKOBBIMU IIPU BHIPABHUBAHUU HAa COOTBETCTBUE.
JUTMHON MOCIeI0BaTENbHOCTU MIPU CPABHEHUH HAa MAEHTUYHOCTh MOXKET OBITh IOJHBIA ME€HOM,

MNoJiHasA JAJIMHa KO)II/IpYIOH_Ieﬁ NOCJIACAOBATCIIBHOCTH TI'CHa WJIH, MXCJIATCJIIbHO, (bpal"MeHT,
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COCTOSALINI M3 MO MeHblIel Mepe mpumepHO 500-5000 nHykneornnoB. OmgHAKO, MOXET OBITH
JKENATeNIbHBIM TaK)Ke OINpeNeseHne HWACHTHYHOCTH MEHBLUINX IO pa3Mmepy (parMeHToB,
HaNpuMep, COCTOALIMX M3 IO MEHbILIeH Mepe NMPUMEPHO NEBSITH HYKJIEOTHIOB, OOBIYHO, IO
MeHblIeH Mepe mnpumepHo 20-24 HyKI€OTHAOB, MO MeHbIIEH Mepe mnpumepHo 28-32
HYKJIEOTHJIOB, 10 MEHbIIIEeH Mepe NMPUMEPHO 36 Uil OOoJIble HyKJIEOTH OB,

IIpOLEeHT MAEHTHYHOCTH MOXET OBbITb JIETKO OMNpedeNeH Uil aMHHOKHUCIIOTHBIX
HIOCJIEIOBATENILHOCTEH TOJTHOPAa3MEPHOro Oeka, MOJHUIENTHAA, NMPUMEPHO 32 aMHHOKHCIIOT,
npuMepHo 330 aMUHOKMCJIOT, WJIH HMX MNENTHIHOrO (parMeHTa, WM COOTBETCTBYIOLIMX
KOJIUPYIOLIUX TOCJIEI0BATEIbHOCTEN HYKJIEHHOBOW KHUCHOTHI. [IpUrogHbIii aMHUHOKHUCIOTHBIN
(parMeHT MOXET HMMEThb JUIMHY IO MEHbLIEH Mepe MPUMEpPHO 8 aMHUHOKUCIOT, U MOXKET
comepkath A0 npumepro 700 amuHOKHCIOT. OOBMHO, MPH YKa3aHUU HA “HIEHTUYHOCTH ,
“romoniornr0”  MIM  “CXOACTBO”  MEXAY JBYMS  pPa3sHbIMU  IIOCIIE€AOBATEIbHOCTSIMU,
“UAEHTUYHOCTh , “TOMOJIOTMIO” WM  “CXOACTBO”  OMNpENEeNsIoT IO  OTHOLIEHHIO K
“BBIPOBHEHHBIM TOCJIEAOBATENbHOCTAM.  "BBIpOBHEHHBbIE"  MOCJIENOBaTENbHOCTH  WUJIH
"BbIpaBHUBAHUA" OTHOCSTCSI K MHOKECTBEHHBIM IOCJIE€OBATEIbHOCTAM HYKJIEHMHOBBIX KHCIOT
Wi OeNnKOBBIM (aMUHOKHCIIOTHBIM) ITOCJIENOBATEIBHOCTSIM, YaCTO COAEPIKAIIMM TOMPABKH Ha
HEOCTAaloIMe WM JAOINOJHUTENbHbIE OCHOBAHMSI WJIM AMHHOKHCIOTBI [0 CPaBHEHHUIO C
STaJIOHHOW MOCIE€A0BATENbHOCTHIO.

BripaBHUBaHHE BBIMOJIHAETCS ¢ TIOMOLIBIO JIFOOOH M3 MHOXKECTBA OOLIENOCTYITHBIX HIIH
KOMMEpPUYECKUX IMPOrpamMM BbIPaBHUBAHUS MHOXKECTBEHHBIX IociefoBaTenbHocTel. MMeroTcs
IpOrpaMMbl Uil BBIPABHHUBAHMsS AMUHOKHCIOTHBIX IOCJIEAOBATEIbHOCTEH, HAmpUMeEp,
nporpammbl “Clustal X, “Clustal Omega” “MAP”, “PIMA”, “MSA”, “BLOCKMAKER”,
“MEME” u “Match-Box”. O0bI4HO, MH00BIE TaKHe MPOrpaMMbl HCIIOJIB3YIOTCS ¢ HACTPOWKAMU
IO YMOJTYAHHUIO, XOTsI CHELUAIUCT B JAHHOW OOJACTH MOXKET MPU HEOOXOOUMOCTH HM3MEHHTH
TaKMe HACTPOHKU. AJIbTEPHATUBHO, CHELHMAJMCT B JAaHHOW OOJACTH TEXHHKH MOXKET
UCIIOJIB30BaTh IPYrod alrOpuTM WM KOMIIBIOTEPHYIO MPOrpaMMy, KOTOpblE HMEIOT IO
MEHbIIEeH Mepe TaKOH K€ YPOBEHb WACHTUYHOCTH HJIM BbIPABHUBAHMS, KAK M 00ECTIEYHMBAEMBIH
yKa3aHHBIMU alroputMamMu U mporpamMamu. Cwm., Hampumep, J. D. Thompson et al., Nucl.
Acids. Res., 27(13):2682-2690 (1999).

Taxxke AOCTYNHBI MPOrpamMMbl BBIPABHHBAHUS MHOMKECTBEHHBIX MOCJEN0BaTEIbHOCTEN
HYKJIEMHOBBIX KHCJIOT. [Ipumeps! Takux nporpamm BkitodaroT “Clustal W, “Clustal Omega”,
“CAP Sequence Assembly”, “BLAST”, “MAP” u “MEME”, koTtopble IOCTYyNmHBI C BeO-
cepBepoB B UHTepHeTe. [pyrie UCTOYHUKHU TaKUX MPOrpaMM M3BECTHBI CIELIMAINCTaM B TaHHOM
00J1acTH TEXHUKU. AJIBTEPHATUBHO, UCMONB3YIOTCA Takke yruiautsl Vector NTL CymectByer
TaK)Ke PsAI aJrOPUTMOB, M3BECTHBIX CIEMAINCTaM, KOTOPbIE MOTYT OBITh WCIOJB30BAHbI JJIS
U3MEpEeHHs] MJEHTUYHOCTH HYKJIEOTUAHBIX I1OCIEN0BAaTENbHOCTEHN, BKJIIOUYas BXOJALINE B
ONMCaHHblE BbIIE MporpaMmbl. B KkauecTBe Jpyroro npuMepa, MOJUHYKJIEOTHIHbIE
MOCJIEIOBATEIbHOCTH MOXKHO CpPaBHMBATb C MCHOJb30BaHUEM mporpammsbl Fasta™ wu3 makera
GCG Bepcun 6.1. Fasta™ o0ecrneunBaeT BBIPABHMBAHWE U OIpEAENEHHE NPOLIEHTA

UIEHTUYHOCTU IIOCJIENOBATEILHOCTEN  IJIs obnacreit HaAUJIy4dmero COBHAACHUA MEXKAY
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3anpamnBaeMoil MMOCIeI0BaTEIbHOCTBIO U TOCJIEAOBATENIbHOCTBIO ToMcKa. Hanpumep, mponeHT
UICHTHYHOCTH MEXAY IMOCIEeI0BATEIbHOCTAMU HYKJIEHHOBBIX KHCJIOT MOKET ObITh ONpPEIEINeH C
ucnonb3oBanueM Fasta™ ¢ mapamerpamu no ymonuaHuro (pasmep ciosa 6 u omuuss NOPAM
I MaTpULbl OLeHOK), mpeaycmarpuBaeMbiMd B GCG Bepcun 6.1, BKIIOUEHHOM B JaHHBIN
JOKYMEHT IIOCPEICTBOM CCHUIKH.

Hcnonp3yeMblii B TaHHOM JOKYMEHTE€ TEPMHUH ‘‘pPEryJsITOpPHAasl IMOCIENOBATENbHOCTD ,
WIK “KOHTPOJIbHAsl MOCJIENOBATENbHOCTh JKCIPECCUM  OTHOCUTCS K II0CIEN0BATEIbHOCTSIM
HYKJICMHOBBIX ~KHUCJIOT, TaKUM KaK WHHLHUATOPHBIE TMOCIEIOBATENbHOCTH, JHXAHCEPHbIE
NOCJIEIOBATEIbBHOCTY W MPOMOTOPHBIE  MOCIEIOBATENIBHOCTH, KOTOPbIE HHIAYLHUPYIOT,
penpeccupyroT WIM UHA4Y€ KOHTPOJIUPYIOT TPAHCKPHITLIUIO MOCIEIOBATEIbHOCTEH HYKJIEHHOBBIX
KHCJIOT, KOAUPYIOIIHX OJIOK, C KOTOPBIMU OHH (DYHKIIHOHAJIBHO CBSI3aHBI.

TepMuH “3K30reHHBI” TPU HCMOJNB30BAHUU JJI ONHCAHMS IOCJIENOBAaTEIbHOCTU
HYKJICMHOBOW KHUCJIOTBI WM Oe€JNKka O3Ha4aeT, YTO HYKJIEMHOBAs KHUCIOTa WM OENoK He
BCTPEYAIOTCS B NPUPOAE B TOM IIOJIOKEHHH, B KOTOPOM OHHM HAaXOOUTCS B XPOMOCOME HIIH
KJIETKe-X035MHe. JK30TeHHAsI MOCIIEOBATEIbHOCTh HYKJIEHHOBOW KHUCIIOTHI TAK)KE OTHOCUTCS K
NOCJIEIOBATENbHOCTH, OJYYEHHON M3 TEX K€ KJIETKU-XO35MHA W CyObeKTa, U BCTABJICHHOW B
HUX K€, HO PUCYTCTBYIOLIEH B HEMPUPOAHOM COCTOSTHUH, HAIIPUMED, C APYTUM YHCIOM KOIHI
WM TIOZ KOHTPOJIEM IPYTUX PETYJISTOPHBIX 3JIEMEHTOB.

TepMuH “rereponoruyHelii”’ NMPU HUCHOJB30BAHUU JJIs1 OMMCAHUS IOCJIEN0BATENbHOCTU
HYKJIEMHOBOW KHCIIOTBI WM OeNKa O3HadaeT, YTO HYKJIEWHOBas KHUCIOTa Wi Oenok Obutn
NOJIy4€Hbl M3 JPYroro OpraHu3Ma WM OT APYroro BHJA, OTIMYHBIX OT OPraHHW3Ma KIJIETKH-
XO35IMHA UM OT CYOBEKTa, B KOTOPBIX OHH HKCIPECCUPYIOTCs. TepMHUH “TeTepoNIOrHuHbIi’ 1pu
UCIIOJIB30BAHUM IO OTHOLIEHWIO K O€NKy WM HYKJIEWHOBOH KHCJIOT€ B IUIa3MUJE,
HKCIPECCUOHHON KacCeTe WM BEKTOpEe, YKAa3bIBAET, UTO OEJIOK MIIM HyKJIEMHOBAsE KUCIIOTA UMEET
APYTYIO MOCJIENA0BATENIbHOCTD HIIH CyOIOCIEI0BATENbHOCTD, ¢ KOTOPBIMHU YKa3aHHbIE OEJIOK MIIH
HYKJICMHOBAs KUCJIOTA HE BCTPEYAIOTCS B MPUPOJIE B TAKHX K€ OTHOLICHHUSX IPYT C IPYTOM.

“Copmeprkaiiuii”’ mpeacTaBisieT coOOM TEpMHH, O3HAYAKOIIMKA BKJIIOYEHHE JPYTHX
KOMITIOHEHTOB WJIM CTamuii crmocoba. [Ipu WCmonb3oBaHMKM TEPMHHA “‘COAEPIKAINME ClIeqyeT
NIOHUMATb, YTO POJCTBEHHbIC BAPHAHTHI OCYIIECTBICHUS M300PETEHUs] BKJIIOYAIOT OIMUCAHUSA C

HCIIOJIb30BAHUEM CIIOBOCOUETAHUS “COCTOSIIIUN M3”, UCKIIOYAIOIIEro APyrue KOMIIOHEHThI WU

)
CTamuu Crnocoda, W CIOBOCOYETAHUS “‘COCTOSIIUN MO CYINECTBY W3, MUCKIFOYAIOIIEro JIFOObIe
KOMITOHEHTbI HJIM CTAQAHHU CIoco0a, KOTOPbIE CYIIECTBEHHO H3MEHSIOT CYIIHOCTh BapHUaHTA
ocywecTBieHust Wwin n3obperenus. Cienyer MOHMMATb, YTO XOTSl B OINMHCAHWU H300pEeTEeHUs
pa3NUYHbIE BapHAHTBHI OCYILIECTBICHHS HW300PETEHUS] TPENCTABJIEHbl C HCIHOJIb30BAHUEM
dbopMyMpoBKH "comep:kamuii", B Pa3MYHBIX OOCTOATEIBCTBAX COOTBETCTBYIOINWN BapHAaHT
BOIUIOILIEHUSI TaK)X€ OINMCBIBAETCS C HUCIOJIb30BaHUEM (HOPMYJIHPOBOK "cocToAmMi w3" win
"COCTOSAILIUIM 1O CYLIECTBY U3".

Hcnonb3yeMblil B JaHHOM JOKYMEHTE TEPMMH ‘€’ CO CJEAYIOIIMM 32 HUM YHCIEHHBIM
3HaueHneM (nn) OTHOCUTCS K [IOKA3aTeNI0 CTeNeHH, W OSTOT TEPMHUH HCIIOJIb3yeTCs

B3anMoO3aMeHseMo ¢ “x 10nn”. Hampumep, 3e13 sBasieTcst 5KBUBAJIEHTOM 3 X 107,
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Crnenyer OTMETHTb, YTO TEPMHUH, UCIIONb3YEMBIH B €IUHCTBEHHOM YHCIE, OTHOCUTCS K
OITHOMY WJIH HECKOJIbKUM, HAIlpuMep, “BEKTOp~ CJenyeT MOHMMAaTh Kak O0O3HAYAIOIUN OAWMH
WIN HECKOJbKO BeKTOpoB. Ilo cymiecTBy, TepMHHBI B €IMHCTBEHHOM 4YHCIE, “OOWH WIIH
HECKOJNBKO” U “IO0 MeHbIIEeH Mepe OAMH  HCMNONb3YIOTCA B JaHHOM JOKYMEHTE
B3alMO3aMEHSEMO.

Hcnonp3yeMblii B JAaHHOM JOKYMEHTE TEPMUH “NPUMEPHO  O3HA4aeT BO3MOXKHOCTb
OTKJIOHEHUH 1mmoc-MuHyc 10% OT npuBeEHHOr0 ONOPHOTO 3HAUEHMS], €CJIU HE YKa3aHO HHOE.

I[MPUMEPHI

Hanee wuzoOpereHue OyneT OMUCAHO CO CChUIKAMH Ha CJEAYIOLIHE MPUMEPbl. JTH
NpUMEpPbI TMPEACTABICHBI TOJBKO C HWUIIOCTPATUBHBIMU IEJSIMH, W H300pETeHHE HHUKOUM
o0pa3oM He MODKHO pPAacCMAaTPUBATBCS KaK OTPAHUYEHHOE 3THMH TNPUMEPAMH, M JOJDKHO
OXBaTBIBATh JIOOBIE U BCE BAPHAHTBI, KOTOPbIe OyIyT OYEBUIHBIMU W3 OMHUCAHUS, NMPBEIEHHOTO
B JIAaHHOM JIOKYMEHTE.

IMPUMEP 1: MATEPUAJIbI U CITOCOBBI

IIpooyyuposanue sexmopa

OranoHHyo nocnenoBatebHOCTE GAA ¢ Val B monoskennu 780, u MOCieq0OBaTEIbHOCTD
¢ wmyrauumedr V7801 moxsepranmm oOpaTHOW TpaHCHANMM, U ObUJIa CKOHCTPYHPOBAaHA
HYKJICOTH/IHAS TIOCJIEOBATENBbHOCTD JJIS OJTYUEHHUS LIUC-TIIa3MH IS poayupoBanust AAB ¢
UCIIOJIB30BAHUEM  HKCIIPECCUOHHBIX KacceT mox mnpomoropom CAG. Kpome Toro,
nocienosarenbHocth kJIHK  mpupomroro hGAA  (sTanoHHas  mOCIEnOBATENbHOCTD)
KJIOHHPOBAJIM B TOT ke Kapkac I1HMc-AAB nans cpaBHeHMs € HECKOHCTPYHMPOBAaHHOMN
nocienoBaTeNbHOCThIO. IIponyuupoBanne u TutpoBaHue BekTOpoB AAVhu68 mnposoamuna
¢upma Penn Vector Core, kak Obuio onucano panee (Lock, et al. 2010, Hum Gene Ther 21(10):
1259-1271). Bxparue, knerku HEK293 noasepranu TpoHHOH TpaHC(EKIMH U KyJIbTYpPaJbHbIH
CYyNEepHATAHT COOHMpasy, KOHLEHTPUPOBAIM M OUUINAIM C TPAJUEHTOM HOOMKCAHOJA.
OuuineHHbIe BEKTOPBI THUTPOBAIM MeToaoM Ludposoii kanempHoi I[ILP ¢ ucnonb3oBaHuem
MpaiiMepoB, HAIEJIEHHBIX Ha MOJUA-TIOCIeIOBATEIbHOCTh OeTa-rIoOMHA KPOJIHKa, KaK ObLIO
onucano panee (Lock, et al. (2014). Hum Gene Ther Methods 25(2): 115-125).

Kusommusie

Moruu

Mpbimn-ocHoBarenn ¢ Oone3nbto Ilomne (Gaa-nHokayt (-/-), reHermueckuii (hoH
C57BL/6/129) 6butu 3akymiensl y ¢upmsl Jackson Labs (mopoga Ne004154, takke usBecTHasI
KaKk MbIU 6neo). PasMHOXKArOIIAsICS KOJOHUSI comep:kanach B akkpemutoBaHHOM AAALAC
(Accoumanysi Mo OLEHKE M aKKPEOUTALMH YXO/a 32 Ja0OpPaTOPHBIMU KHBOTHBIMH) OapbepHOM
KOMIUIeKCe 11 Mblmed IIporpaMMbl TeHHOW Tepanmuu C HCHOJIB30BAHUEM CHAPUBAHHUS
reTEePO3UTOT C TeTEPO3UTOTAMH IS TTOJTYUSHHsT HyJIb-MBbILIeH 1 KOHTposen nukoro tuma ([T) B
ogHOoM momeTte. (Gaa-HOKAyTHBIE MBI SIBJTFOTCS IIUPOKO HCIIONB3YEMOH MOJENbI0 OONE3HH
ITomne. OHM NEMOHCTPUPYIOT MPOIrPECCUPYIOLlee HAKOIJIEHHE JIM30COMAJIbHOIO IJIMKOTeHa B
cepAle, LEHTPaJIbHONW HEPBHOM CHUCTEME, CKEJIETHBIX MBIIIAX W auadparme, ¢ MOHMKEHHON

NOABI)KHOCTBIO M IpOrpeccupyroimeil  MblmedyHoil  cnaboctbto.  HeOompimoit  pasmep,
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BOCTIpom3BOANMBIN (peHoTMN U 3(dexTuBHOE pasBeAeHHE TNO3BOJSIOT OBICTPO MPOBOAHTH
UCCIIEIOBAHMS, ONITUMAJIBHBIE JUIS iN VIVO JOKJIMHIMYECKOTO CKPUHHUHTA KaHANIATOB.

ITomemenuss A COREp:KAHUS SKUBOTHBIX TOANEPKUBAINCH TPH TEMIEpaTrype B
nuana3one 18-26 °C (64-79 °F) u Bnaxxnoctu 30-70%.

JKUBOTHBIX conepskai ¢ UX POXUTENSIMU U OAHONOMETHMKAMU JI0 OTBEMA, a 3aTeM B
CTaHJAPTHBIX KJIETKaX IO JBa-NMATh >XKMBOTHBIX HAa KJETKy B BuBapuu I[IporpamMmbl reHHOMH
teparnu (GTP) Translational Research Laboratories (TRL). Bce pa3meps! KJI€TOK M yCIOBUS
COZepP KAHUSI COOTBETCTBOBAIU PYKOBOICTBY MO COAEPIKAHUIO U MCIIOJIb30BAHHIO JJAOOPATOPHBIX
KUBOTHBIX. KieTku, OyTbUIKM C BOIOW W MOACTHIJIOYHBIE CyOCTpaThl aBTOKJIABHPYIOTCS JJIs
UCTIONIb30BAHUs B 0apbePHOM KOMILIEKCE.

[Monnep:kuBaiCsi aBTOMATUYECKU KOHTPOJHPYEMblid 12-4acoOBOM LMKI CBET/TEMHOTA.
Kaxnpiii mepuon TtemMHOTHl HauuHaics B 19-00 wacoB (£ 30 muuyt). Joctynm k kopmy Oe3
orpanmuenuii (Purina, LabDiet®, 5053, obnydennsiii, PicoLab®, Rodent Diet 20, 25 ¢yHTOB
(11,34 xr)). Boma Obuta mocTymHa AJii BCEX JKUBOTHBIX 0O€3 OrpaHHYEHHH IMOCPEACTBOM
WHIVBHYAJILHO YCTAHOBJIEHHON MOWJIKU B KAXKJON KJIETKe JIs NpOokuBaHus. EMKoCTH ¢ BOOoOH
3aMEHSJIM, KaK MHHHUMYM, pa3 B HENENI0 NMPH €KEeHeleIbHOH cMeHe KieToK. BomocHabskeHne
OCYIIECTBISUIOCh M3 I. Puianenbus, ¥ BOAY XJOPHPOBAIH C TOMOIIBIO BOJOOYHCTHTEIS
Getinge. YpoBHH xyiopupoBanus npoBepsuin exxkeqHeBHO ULAR (BepxHuii Bomopaszen peku
Jloc-AHpKenec), ¥ IOANeP>KUBATUCH Ha YPOBHE 2-4 MTH ! (ppm).

Marepuan mis rHe3q Nestlets™ momenmanu B KaKAy0 KJIETKY IJIS YIVULICHUS YCIOBHUIM
COZIepIKAHUS.

In vivo uccnenoBaHus ¥ TUCTOJIOTUS

Mpiam BBomn 103y 5x10'! k.r. (mpubnmsurensro 2,5x10" k.r./xr) wmm mosy 5x10'
k.r. (mpubmusurensro 2,5%x10% kr./kr) AAVhu68.CAG.hGAA (pasnuusbie KOHCTPYKTHI
hGAA) B 0,1 M yepe3 60kOByH XBOCTOBYIO BeHy (BB), Opanu kposs B [lens 7 u Jlenb 21 nocne
BBEICHUS] BEKTOPA JJIsl BBIIEJICHUSI CBIBOPOTKH, M MOJHOCTBIO O0ECKPOBIUBAIHN (JJIs1 BBIICIICHHSI
IUIA3Mbl) U MOJIBEPTaJd SBTAHA3UHU MyTeM OOECKPOBIMBAHUS uepe3 28 mHeW Mocie WHbEKLIUH.
BricTpo coOupanu TKaHU, HAYHWHAs C TOJIOBHOTO MO3Ta.

Ilepeuenb opraHoB, HEKPOIICHUS
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MrHoBeHHast
ITorpy:xenue B popmanuH
TkaHb 3amMopo3Ka (1ist
(nast rucTONIOTNN)
SKCTpakuuu Oenka)

[nasma X

JleBoe nmonyumapue ro10BHOIO MO3ra X
IIpaBoe monymapue ro10BHOTO MO3ra X

Iefinbiii OTAET CIUHHOTO MO3Ta X
I'pynHON+TIOSACHUYHBIN OTIEIIBI

CIIMHHOT'O MO3ra x

Cepaue X X
Ileuens X X
Huadparma X IlpaBas X Jlesas
Tpexrnasas mplnna X IlpaBas X Jleas
Yerpipexriasasl MbILILA X IlpaBas X Jlesas
HxpoHOxKHast MbIIILA X IlpaBas X Jlesas
IMepenusiss OonmpinedepoBast MbIIILA X Ilpasas X JleBas

Txanm nna rucronmorun  (UKCHpoBaAIM (OPMAIMHOM U 3alIUBAIM NapaduHOM C
UCTIONIb30BAHUEM CTaHAAPTHBIX MeToAoB. Cpes3bl rOJOBHOTO M CIIMHHOIO MO3ra OKpAIIWBAJIH
JFOKCOJIOM MNPOYHBIM CHHUM (HaOop Ui OKpalIMBaHUS JIOKCOJOM HPOYHbIM CHHHM, Abcam
ab150675), a nepudepuueckue opransl okpammsanu IHK-peakiuei (nepiiopHas kucnora-
peaxktuB Illudda) ¢ ucrnomp30BaHHEM CTAaHIAPTHBIX METOAOB JUIS BBIIBJIEHHS B TKaHSIX
NOJIMCAXapuoB, TaKUX Kak riukoreH. Mmmynookpammsanne Ha hGAA mnpoBoguinm Ha
(bukcHpoBaHHBIX (HOPMATHHOM 3aTUThIX mapaduHom obpasnax. Cpessl nenapadpuHU3UPOBAIIH,
kursaTioi B 10 MM nurpataom Oydepe (pH 6,0) nnst u3Bnedenus anturena, onokuposanu 1%
ocauHON chiBOpoTKH B PCB+0,2% TpuroHa B TeyeHue 15 MUH, M 3areM HHKYyOMpOBaIH
noouepenHo ¢ nepsuyHbM (Sigma HPA029126 antu-hGAA anTHTENn0) M OMOTUHUIMPOBAHHBIM
BTOPUYHBIM  aHTUTENaMu,  pa3daBisuin  OnokupyromuM — Oydepom,  HUCHOIB30BaH
KOJIOPUMETPUUECKYIO peakiuio Ha ocHoBe HRP (mepokcupasa xpeHa) Uit AETEKTUPOBAHHS
CHUTHAJIa.

[Ipenaparbl aHAMM3WPOBAN B CIICTIOM PEXHUME CEPTUPHUIMPOBAHHBIH MHUHHCTEPCTBOM
3IpaBOOXPAHEHUs] BETEPUHAPHBIA MATOJNIOr0aHATOM. bputa paspaboTaHa MOIYyKOJUYECTBEHHAS
crcTeMa OLEHKHU JJIsl U3MEPEHHs TSDKECTU CBS3aHHBIX ¢ Oosie3Hbo Ilomme rucTonornueckux
NOPaKEHUH B MBIILAX (HAKOIUIEHHE INIMKOT€HA M HAKOIUIEHHE ayTo(arocom), OrpenensieMbIX
10 CYMMapHOMY MPOLIEHTY KJIETOK, IEMOHCTPUPYIOIINX HAKOIUIEHUE W/WJIN BaKyOJIH:

I'mcronornueckas OLEHKa HAKOTUICHUS

0 0%
1 1-9%
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2 10-49%
3 50-74%
4 75-100%

Taxxe oLeHMBaNM CBs3aHHbIE C BEKTOPOM TUCTOMNATONIOTMYECKHE IOPAXKEHUs, B
COOTBETCTBYIOLIUX CIy4asiX.

Heuenosexoobpasnvie npumamot

Jlns BBeZIeHUs BEKTOPA, MAKaK-pe3yCOB YCBIUIIN AEKCMEAETOMUIUHOM U KETAMHUHOM
BHYTPUMBIILIEUHO U JIeJalld OHY MHBEKIHIO B 00sbiyto nucrepHy (ICM) min BHYTPUBEHHYIO
uHbeKIui0. [lojoxkeHue uribl A uHbekuu ICM mpoBepsin MocpencTsoM muenorpaduu ¢
nomoinsio ¢moopockona (OEC9800 C-Arm, GE), kak 6pu1o onucano panee (Katz N, et al. Hum
Gene Ther Methods. 2018 Oct;29(5):212-219). JKuBOTHBIX TOIABEPTajd 3BTAHA3HH MyTEM
niepeno3upoBku OapoutypatoB. CoOpaHHbIe TKAHU HEMEIJICHHO 3aMOPAKHBAIIA HA CYXOM JIbIY
win ¢ukcuposanu B 10% dpopmanHe 11t THCTOIOTHH.

Xapaxmepusayusa oeticmeus hepmenma hGAA 7801 in vitro

Axmuenocms GAA

IInasmy unu cynepHaTaHT FOMOT€HU3UPOBAHHBIX TKaHel cmemusanu ¢ 5,6 MM 4-MU-a-
rimokonupanosuaoM, pH 4,0, u mHkyOupoBanu B TeueHue Tpu 4acoB npu 37 °C. Peaxmro
ocranasnuBau 0,4 M kapbonatom Hatpus, pH 11,5. [Tokazarean B OTHOCUTENbHBIX €IMHHULIAX
¢dayopecuenn (OE®) u3mepsinu ¢ ucronszoBanueM ¢uyopumerpa Victor3, Bo30ykaeHne nmpu
355 um u smuccus npu 460 HM. AKTUBHOCTb, BBIPAKEHHYIO B HMOl/MJI/4, pacCUUTHIBAIOT MyTEM
UHTEPNOJSILUU 10 KanuOpoBouyHoi kpuBod mna 4-MU (4-merunymbennmudepon). YpoBHu
AaKTUBHOCTH B 00pa3liax HHAWBUAYAJIbHBIX TKaHEW HOPMHUPOBAIU MO OOINEMY COIEP>KAHHIO
Oenka B cynepHaTaHTe romoreHara. [{ns oOpa3noB mia3mbl HCIOIb30BAN PABHbBIE OOBEMBI.

Onpeoenenue cuenamypnoeo nenmuoa GAA memooom JKX-MC

ITnasmy ocaxpgamu B 100% wmeranone u uentpudyruposamn. CynepHaTaHTHI
otOpachiBaji. B ocamok no0aBisitoT yHUKaNbHBIA uist hGAA nenTun, MedeHHbI CTaOUIbHBIM
U30TONOM, B KQU€CTBE BHYTPEHHETO CTAHIAPTA, PECYCIEHAUPYIOT C TPUIICHHOM M WHKYOHPYIOT
npu 37°C B TeueHue yaca. I'uaponus ocranasnuaoT 10% mypaBbuHOM kuciaoroil. Ilentumsl
paznemsiror C-18 oOpamenHodaszoBoli xpomarorpagueii U HACHTUPUIHPYIOT U MPOBOIST
KOJMYECTBEHHbIE  OINpelesieHHs]  METOIOM  MacC-CIeKTPOCKONMHM €  HOHHM3aLuei
snektpopacnbuienneM (ESI). Ob0myro konuentpanuio GAA B Mmia3Me pacCUUTBHIBAIOT IO
KOHLIEHTPALUU CUTHATYPHOTO IMEeNTHAA.

Ananus cesazviéanis peyenmopos KiemoyHol HOGePXHOCHIU

96-JIyHOUHBIH TUIAHIIET IOKPBIBAIOT PELENTOPOM, MPOMbIBatOT M OnokupyioT BCA
(Obrumit  ceiBOpoTOYHBIM  anbOymuH). IIpoBomsT cepuiiHOE TPEXKpaTHOE pa3BElEHUE
KOHIUIMOHUPOBaHHOHN cpenbl KyiabTypbl CHO (kneTku sSIMUHMKA KUTAHCKOTO XOMSYKA) HIIN
IUIa3MBbl, cozepikamell paBHble akTUBHOCTH ThGAA wmnn ckoHcTpynpoBaHHoro GAA, momydast
CEepUI0 M3 MEBSITH YMEHBINAKOIIMXCS KOHLEHTPALUi, M HHKYOHPYIOT C KO-COINpPSDKEHHBIM
peuentopoM. Ilocne mHKyOauMy TJIAHIIET MPOMBIBAIOT AJISl yHOajeHusl HecBs3aHHOTO GAA u

nobasisaoT 4-MU-a-rmokonupano3us Ha oquH vac npu 37 °C. Peakuuro ocranasnusaioT 1,0 M
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rmauHoM, pH 10,5, u OE® (oTHOCHTENnbHBIE €OUHHIBI (HIYOPECLUEHINH) CYUTHIBAIOT
bayopumerpom Spectramax; Bo3Oyxkaenue 370, uznydenue 460. Benmunuabr OE® nist kaxxnoro
oOpasna mpeoOpa3oBBIBAIOT B HMOJIB/MJI/U IIyTEM HHTEPIOJSALUHN 10 KATUOPOBOYHON KPUBOM
st 4-MU  (4-metunymOemumudepon). HenmHelHyo perpeccuro MmpoBOAST C UCHOJIB30BAHUEM
nporpammbl GraphPad Prism.

I'nuxoeen - cuoponuz TOOK (mpugpmopyxcycunas kucioma)

I'omorenat Tkanu rugponu3yroT 4N TOOK npu 100°C B TeueHne yeThlpex 4acoB, CyLIaT
U Pa3BOIAT BOMOM. [ MOpOIM30BaHHBIN MaTepuan HaHOCAT Ha KoyuoHKy CarboPac PA-10 2x250
MM JJIs1 OTIPEAENIEHHsI TITFOKO3bl METOIOM aHMOHOOOMEHHO# xpomarorpaduu rpu BeicokoM pH ¢
UMIYJbCHBIM  amrepomerpudeckuMm  nerektuposanuem (HPAEC-PAD). KonueHTpauuro
CBOOOZHOW TJIOKO3bI B KaXAOM 0O0pasle pacCUMUTBHIBAIOT IYyTEM HMHTEPIONSLUH 10
KaJMOPOBOYHON KPUBOHW UIsA TIFOKO3bl. OKOHUYATEbHBIE JAHHBIC MPUBOAST B MKI' TJIMKOT€HA/MT
Oenka.

ITpumep 2: Ouenka BektopoB TAAVhu68. hGAA y melteii ¢ 6onesHpro [Tomme

Bexktopst AAB passonumn B crepuibaoM @CB nst BB nocraBku Mblmam ¢ O0JI€3HBIO

ITomme. OmnbITHBIE o0pasubl BKJTFOYAJTH AAVhu68.CAG.hGAAco.rBG,
AAVhu68.CAG.hGAAcoV780LrBG, AAVhu68.CAG.BiP-vIGF2.hGAAco.rBG,
AAVhu68.CAG.BiP-vIGF2 hGAAcoV780LBG 5

AAVhu68.CAG.sp7co.A8 hGAAcoV780LrBG. [lukuii TUO W KOHTPOJIM HOCHUTENs ObLTH
BKJIFOUEHBI B UCCIIEIOBAHMSL.

Okcnpeccuro M akTUBHOCTb Oenka hGAA u3Mepsnn B pasIUYHBIX TKAHAX, B3STBIX Y
NOJIy4aBILINX MpenapaTel Mblilel, Bkirovas rnedensb (Pur. 1A, @ur. 1B), cepaue (Pur. 2A, Qur.
2B), yerbipexrnapyio Moy (Pur. 3A, @ur. 3B), ronosHoi mo3r (Pur. 4A, @ur. 4B), ninazmy
(®ur. 9A). Bce mpoMOTOpEI MPOSIBIIIH Ce0st OAMHAKOBO XOPOLIO B MEYSHH KaK MPH HU3KUX, TaK
U TIpU BBICOKMX Jd03ax. BBeneHue BekTOpa, sKcmpeccupyemoro mnox mnpomoropom UbC,
NPUBOAMJIO K Oojiee HU3KOW AaKTMBHOCTH B CKEJIETHOW MbIIIIE B OOOMX J103aX, U BEKTOpP C
npomotopoM CAG umen Haummy4inyro oOuyr akTUBHOCTE. Bekrop ¢ nmpomoropom UbC Takke
umMen Oosee HU3KYI0 aKTUBHOCTD B CEpALe B 0OOUX 103aX.

KontponpHble Mpimum ¢ Gosnesneto Ilomne, monyuasmue Hocutenb (PCB) (Pur. 5D),
IEMOHCTPHPOBAIM  BBIPAKEHHOE HAKOIUIEHHE T[JIMKOTeHa (T€MHOe OKpalluBaHHE Ha
okpamenHbix IIIMK cpesax) B cepame. Y Mblliel AUKOrO THUMA U BCEX MBIIIEH, MOJy4YaBIITUX
BEKTOp, HAONIONANH YCTPAaHEHHE HAKOIUIEHHsI OT MOYTH MOJHOro Ao mosHoro. OmHako, n1Be
TPYIIIBL, MTOJYYaBIINE BEKTOPBI, KOJUPYIOIIUE 3TAIOHHYIO nocienoBaTenbHocTb hGAA (V780),
IeMOHCTpHUpOBaN  (HuOpo3upyromuil  TMMQOLUTAPHBIT MHOKAPAUT OT YMEPEHHOrO M0
BbIpaskeHHOTrO (@ur. 5B u @ur. 5C), koTopelii HAOMIOAANCS Yy CEMH M3 BOCBMH JKHBOTHBIX,
NOJIy4aBIIMX HAaTWBHBIA TpaHcreH hGAA, m y Tpex U3 BOCbMH JKMBOTHBIX, ITOJy4YaBIIHNX
ckoHcTpynpoBanHblii hGAA ¢ momudukammsimu BiP u vIGF2. Ilockonpky HM y OmHOH u3
mbled, nonydaBmux ¢epmeHT hGAAcoV7801, muokapaura He Opuio (Pur. SE, @ur. SF u
@ur. 5G), 3TO mNOpaXEHHWE CUUTAIOCh CBSI3aHHBIM C BEKTOPOM MU, Ooiee KOHKPETHO,

crenu(pUIecKNM sl STAJIOHHON rocyenoBarenbHOCTH hGAA.
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AHanu3 TKaHW YeThIPEXIJIABOM MBILILBI TOKA3aJl, YTO MbILIIM AUKOTO TUIA U BCE MBIIIH,
NOJIy4aBIINE BEKTOPBL, Koaupyromue BapuaHT V780l ¢ MOMONHUTENBHBIMH MOAMDUKALUSMH
i 0e3 HUX, IEMOHCTPUPOBAJIM YCTPAHEHUE HAKOIUIEHHUS] M HAKOIUIEHHsI ayTO(Parocom OT IMOYTH
nojgHoro a0 nojHoro (®@ur. 6A - ®ur.6H). OnHako, nBE TPyIIbl, MOJyYaBIIHE BEKTOPBI,
KOIUPYIOLIHE 5TAJIOHHYIO MOCJIEA0BATENBbHOCTD hGAAV780, NEMOHCTPUPOBAIIU
COXpPAHSIOIIEeCss HAKOIUIEHHE TIJIMKOIeHa OT MUHUMAJIbHOIO [0 YMEPEHHOro, a TaKxke
HakomieHue aytodarocom (@ur. 10), 4TO BMECTe CBUIETENBCTBOBAJIO O CYOONTHMAJbHOM
KOPPEKLHU IBYX OCHOBHBIX MpHU3HAKOB Oojie3nu [Tomme. Hammydmuii ucxon HaOMIOOANCS TpH
JOCTaBKe ABYX BEKTOPOB, Koaupyromux BapuaHt V780L, Oynb To B ero HaTUBHOU (popme i ¢
momudukammsamu  BiP-vIGF2.  Monugukamun — sp7-genpra8, MO-BUAUMOMY,  BBI3BIBAIN
HETIOCJIEIOBATENbHYI0 KOPPEKLHIO THCTOJIOTHUECKUX TMOPAXKEHUH, MPUIMICHIBAEMBIX OOJIE3HH
IMommne. O6a KOHCTPyKTa, KOAMPYIOIIUE 3TANOHHYIO mMocienoBareabHocTh hGAAV780, Obutn
CyOONTHMAaJIBHBIMH T10 MTOKA3aTeJsIM YCTPAHEHHS 3a11aCOB U HAKOIUICHUS TJIMKOTeHA.

IIpu BB BBenmenun Beicokoi no3bl (Sell1=2,5¢13 x.r./kr), hGAAcoV780l u BiP-
vIGF2. hGAAcoV7801 nemoHcTpupoBasin Onu3kue K HOPME YPOBHH TJIMKOT€HAa B
YEThIPEXIJIABOM MBIIILE M 3HAUUTENBbHO Jydinee norjiomenne hGAA xmerkamu (®@ur. 7A -
@ur.7H). Ouenka Ipyrux CKENETHBIX MBILIL, BKIOYas nepenHior Oonbiedeprosyio (IIBB) u
MKPOHOKHYIO, ITOKa3aia CXOKue pe3ybTarhl (BapuaHT ¢ V7801 ycTpaHsai Kak INIMKOTeH, TaK U
LIeHTpaJIbHble ayTo(daraibHble BakyosH). Bce KOHCTPYKTHI CHMIKAJIM HAKOIUIEHHE TJIMKOT€HA B
cepaue, npudeM BeeneHne BiP-vIGF2. hGAAcoV780I npuBonuio x Hanbojee HU3KUM YPOBHSIM.
XOoTs ypOBHM TIJIMKOT€HAa B 4YeTHIPEXTJaBoi wMmblme Obuin Omuskumu k Hopme, IITHK-
OKpallMBaHUE TOKa3ajo Hekoropele oriauuus, npuueM hGAAcoV7801 wu  BiP-
vIGF2.hGAAcoV780I npogeMOHCTpHPOBAIN HAWTYULINE PE3YJIbTATHL

IIpu BB BBenenun Huskoil no3el (5¢10=2,5¢12 k.r./kr), BiP-vIGF2.hGAAcoV780I
JEMOHCTPUPYET Jyulllee CHI)KEHHE IJIMKOTeHa B CepALEe M YEeThIPEXIVIABOM MBIIILE, YeM
hGAAcoV7801. YpoBHM I'TUKOT€HA B FOJJOBHOM U CIIMHHOM MO3re ObUTH OJIM3KH K HOpME JJIst
BiP-vIGF2 hGAAcoV780l, naxke mnpu TKaHEBbIX VYPOBHIX ~15%, mNPERNnoONOKUTENBHO,
BeiencTeue Jydmero Hauenusanus. B ITHC nabmromamuchk MoIHbIe cuHeprudeckue 3G(GeKTol
MEXIy CKOHCTPYMPOBAHHBIM KOHCTPYkKTOM W  Bapuantom V780l  Tombko  BIiP-
vIGF2. hGAAcoV780I ounrnan ITHC ot riaukoreHa.

Kak nokaszano Ha @ur. 8, OLEHKAa I'MCTOJIOTMM CIIMHHOIO MO3ra I0Ka3aja, YTO MBILIH,
nony4asirne AAVhu68 BiP-vIGF2 hGAAcoV7801 neMoHCTpUpOBaIH KIUPEHC HAKOTUIEHHOTO
TJIMKOT€HA OT IMOYTH IOJIHOTO A0 IMOJIHOTO, B TO BpeMsl Kak y MbIIIeH, MMOJy4aBIIuX BEKTOPBI,
koaupyromue STajoHHbll  (depmenT hGAAV780, COXpaHSJINUCh OTJOXKEHUS TJIMKOTEHa.
OxpammBaHue Cpe30B MO3ra TaKXKe BBIIBIJIO KOPPEKLUUIO IPH HCHOJb30BaHMU BiP-
vIGF2 hGAAcoV780l, Ho He HatuBHOTO (hepmeHTa hGAAV780. Pe3ynbraThl IEMOHCTPUPYIOT
BKJan kKak mytauuu V7801, tak n mogudpukauuii BiP-vIGF2.

ITPUMEP 3: Bnusuue I'3K-neraprerunra Ha skcnpeccuto hGAA y melmeli ¢ 0one3Hbr0
ITommne

Monudunuposanun BiP-vIGF2. hGAAcoV7801 ¢ BkmrOYeHHEM YETBIpEX CalTOB-
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mumeHed mirl83 (BiP-vIGF2. hGAAcoV780L4xmirl83, SEQ ID NO: 30) (Pur. 11)

yrnaxkoBaHHbIN B karicugy AAVhu68.

2

I'eHOM BEKTOpa CONEPKUT CIIENYIOIINE 3JI€MEHTHI IOCIE0BATEIbHOCTHU:

HuBeptupoannble koHuesble noBTopel (ITR): ITR npeacrasisiror coOoi UaeHTUYHbIE
00paTHO KOMILIEMEHTApPHBIE TOCIeN0oBaTeIbHOCTH, BeineneHHble n3 AAB2 (130 m.H., GenBank:
NC 001401), xoropsle (IaHKUPYIOT BCE KOMIIOHEHTHI TreHoMa Bektopa. ITR BBIMOJHSIOT
¢dyHKIMM Kak Havana perummkanmu BekropHod JIHK, Tak m curramsa ymakoBKM BEKTOPHOIO
reHoMa, korjma xenmnepHole ¢yHkuumd AAB u ageHoBupyca 00ecredyMBarOTCS B TpPaHC-
koHpurypauuu. [To cymectsy, nmocnenosarensHoctu ITR npencrasisitoT cobol €IMHCTBEHHBIE
LIIC-TTOCIIEIOBATEIbHOCTH, HEOOXOMMBIE [Tl PETIMKALIMY 1 YITAKOBKH T€HOMAa BEKTOpA.

ITpomorop CAG: I'uOpunHbIi KOHCTPYKT, COCTOSIIMNA M3 YHXaHCEPa LIUTOMETAIOBHPYCa
(IIMB), npomoropa 6era-aktuna kyp (CB) (282 m.H., GenBank: X00182.1) u unTpoHa Oera-
rJI00WHA KPOJTHKA.

Kommpyromast mocnenosatenpHocTh: CroncTpyupoBanHas kJAHK (Hykmeorups! (nt)
1141-4092 u3 SEQ ID NO: 30), konupyromas BiP-vIGF2.hGAAcoV780I (SEQ ID NO: 31).

ITocnenosarensHocTU-MuIIeHH MUKpPOPHK: UYerslpe TanmeMHble MOCI€N0BATEIbHOCTH-
mumeHd miR-183 (SEQ ID NO: 26)

Curnan nonuaneHunupoBanus B-rnobuna kponuka (momuA rBG): IlonmuA-curnan rBG
(127 n.u., GenBank: V00882.1) crocobcTByer >dpdexkTuBHOMY mnonuaneHunuposanno MPHK
TpPaHCT€HAa B LUC-KOH(QUTypamuu. DTOT 3JeMEeHT (PYHKIHOHHPYET KaK CHUTHAJl TEPMHHALUU
TPAHCKPHIILNY, CIIELU(PUIECKOTr0 COOBITHS pacIleIUIeHns Ha 3 “-KOHIIe pacTyINero TPAaHCKPHUIITA,
1 100aBJIEHUS ITMHHOTO MOJINAIEHUIIOBOIO XBOCTA.

Oddexr BBemenus caiiroB-muiueneli miR183 B reHom Bektopa BiP-vIGF2-
hGAAcoV7801 onenusanu nocie BB noctaBkn AAVhu68 wmbimam ¢ 6onesnbto [Tomme. Kak
HaOmonanock anst koHerpykra BiP-vIGF2 hGAAcoV780I1 (6e3 mumeneit miR183), HakomieHue
rimukoreHa B I[HC ckoppekTHpoBasloCh IOCHE€ BHYTPUBEHHOTO BBEAEHHS BBICOKOM O3BI
BEKTOpa, BKIIFOYAIOLIEr0 IMOCHenoBaTeabHOCTH-MUuIIeHn miR183 (®ur. 12 u ®ur. 13).
OTnokeHHs] TIIMKOT€HA W HAKOIUICHHWE ayTo(aroCOM B YETHIPEXTJIABOH MBIIILE MOJHOCTHEO
KOPPEKTUPOBAIUCH TOCJI€ BHYTPUBEHHOI'O BBEAEHMsI BBICOKOW NIO3BbI, B TO BpeMs Kak IOCJe
BBEJCHUS HU3KOH J03bl HAOMIONAINCh KOPPEKUMS HAKOIUICHHWsS TJIMKOT€HAa M YacTHYHAs
KOppekust HakoruieHus: ayrodarocom (®ur. 14). Koppekunss HaKkOIUIEHHs TIUKOTEHAa TaKKe
HaOro1allach B CepAlle Kak MPU HHU3KOW, TaK U MPU BBICOKOH no3ax (Pwur. 15). AHamorudHo
pesynbrataMm, HaOmonapmumcs npu BeBeneHuu CAG.BiP-vIGF2. hGAAcoV780l, HakoruieHue
ayTo()arocoM YCTPaHsUIOCh MOJHOCTBIO MPU BBICOKOH 703€ M CYIIECTBEHHO CHUKAJIOCH IPH
Hu3kol nose (@ur. 16). Pesynpratel moaTBepauiau, 4to noOasieHne MmumieHeidr miR183 He
u3MeHsieT 3QQPEeKTHBHOCTh TEPANIEBTHYECKOTO TPAHCTEHA IO CPABHEHHIO C COOTBETCTBYIOLINM
BEKTOpPOM 0Oe3 rocnenoBareapbHOCTeH-MutneHeit MukpoPHK.

IIPUMEP 4: HccnenosaHus IyTH BBEAEHUS W JAO03bl y MNOCTCUMITOMATHYECKHUX
COCTapUBIINXCS MbIlIeH ¢ Oone3Hbro [Tomme

OueHuBanu BIUSTHUE IyTH BBENEHUS U NO3bl y Mblliei ¢ Oosne3Hbto [lomme (a Takske
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IUKOTO THUMA M KOHTPOJEW HOCHUTENEeM), KOTOPhIM BBOAMIM Koaupyromme hGAA BekTOpbI
AAVhu68 (BrITIOUAS, Harpumep, AAVhu68.CAG BiP-vIGF2.hGAAcoV780L.rBG)
BHyTpuBeHHOW (BB) w/mnu wuntpanepedposentpukysipuoin (MLIB) umabexuumeit. ITomxox c
ABYMSl NyTSIMH BBeIEHUS (BHYTPHUBEHHbIM U HHBEKLUU B CIIMHHOMO3TOBYIO JXHIKOCTbB) C
UCIIOJIb30BAHUEM OJJTHOTO M TOTO K€ BEKTOpa JOJDKEH KOPPEKTHUPOBATh KakK MepudepruuecKue,
TaK ¥ HEBPOJIOTHUYECKHE NPOsiBIIeHUs 3a0oneBanus. [I0CKONbKY 3HAUUTENIbHASL YaCTh MAL[EHTOB,
KOTOpble OyAyT [OMyIIeHbl K TPOBENEHHIO TeHHOH Tepamuy, Yyxe OyayT uMeThb
NPOTPECCUPYIOIYIO TMATOJOTHIO, MbI PELIMJIN TMPOBECTH JIEUEHHE MOCTCHMIITOMATHYECKUX
mbiuei [Tomne (B Bo3pacte ceMu MecCsLEB) ¢ HAOMOEHHEM 32 HUIMH B TEUEHHE KaK MUHHMYM
IIECTH MECSLEB NOCe JieueHrs. MBI MOJTyYaiu Ba YPOBHS 103 (HU3KYIO 103y HIIH BBICOKYIO
703y) BEKTOpa C HCHOJb30BaHMEM BHyTpuBeHHOro (BB), wuHTpanepeOpoOBEHTPUKYISAPHOTO
(WLIB) mnu aBoiiHOro myTeii BBeeHus. J03bl, BbIOpaHHble B 5TOM Hccaenosanun (110" wm
5x10" x.r. HIIB 1 1x10" k.r/kr wm 5x10" x.r./kr BB), COOTBETCTBYIOT HH3KOH M BBICOKOIA
703aM, HCIIOJIb3YEMBIM B HCCIEIOBAHUU C HEYEJIOBEKOOOPA3HBIMH NMPHUMATAMH, OMHMCAHHOM B
IIpumepe 6, 1 103aM, IPUTOIHBIM ISl BBEACHUS JEOAsM (1% 10" k.r./kr u 5x10" K.T./KT).

B xome wuccnemoBaHWs MbIIIEH TECTHPOBAJIM HA JBUTATEIBHYIO AKTHBHOCTb C
UCTIOJIB30BAHUEM TeCTa CIOCOOHOCTH yIep:KMBAThCS Ha BpalmarolieMcss crexkHe (rotarod),
NPOBOJIOYHOHN TETJIH, OLEHKH CHJIbI CXBaTa, a TaKyke MPOBONWIN IuieTu3Morpaduro. HMamepsnm
JKCIIpeccuro/akTUBHOCTE Oenka hGAA wm 3amacel rIMKOreHa B Pa3IUYHBIX TKAHAX, B3SATBHIX Y
NOJIyYaBIIMX JIEUEHHE MBbIIIeH, BKIIOYAs IUIA3My, YETBIPEXTJABYK MBIIIIY, HKPOHOXXHYIO
mbiny, auagparmy u Mo3r. IlpoBoaunu rucronoruto ans oueHky, Hanpumep, HITHMK-peakunn
(PAS) (myrem oOkpamuBaHHsS =~ JIFOKCOJIOM TPOYHBIM CHHHUM), Ookcrpeccun hGAA
HelipoBocranenus (actpounto3). Cpe3bl TKaHeW OKpalIMBagd JJIsl OLEHKH HaKOIUICHUsS
aytoarocom miu KiupeHca (HarmpumMep, ¢ UCIob30BaHueM anTuten, MeTsmux LC3B).

Cxema uccienoBaHus MPEACTABICHA B TA0IHLIE HIKE.

Henb
-7 0 30 60 90
Hcxonnbiit
YPOBEHb Kposp Kposp Kposb
B3sarue xposu Bpawmarommiics  Bpamaromutics Bpamarommuiics
. Beenenue
Bpammaromuiics CTep>KeHb CTepKEeHb CTEepXKEHb
A03bI
CTEPKEHb IIpoBonounas IIposonounas  IIpoBonounas netns
BeKTOpa
IIpoBonouHas neTs neTs Cuna cxBata
neTis Cuna cxBata Cuna cxBata ILneTusmorpadus
Cuna cxBata
I'pymnma Ne N I'enotun ITyte BBenenus (ROA) / loza
1 4 camma/4 camku JTUKHUHN TUTT HIB ®Cb

2 4 camua/4 camku HOKAyT UIIB B/ (lell k.r.)
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3 4 camna/4 camku HOKayT HILIB H/I (5e10 k.r.)
4 4 camna/4 camku HOKayT BB H/I (1el3 k.r./kr)
5 4 camna/4 camku HOKayT BB B/l (5e13 k.r./kr)
6 4 camua/4 camku HOKAyT HIIB H+BB H/{
7 4 camia/4 camku HOKAyT HIIB BB+BB B/

Pe3ynbraThl MOKa3BIBAIOT, YTO pPECHHUpAaTOpHas (YHKIMS, OLEHHBaeMas Mo oOuien
TIeTU3MOrpaduu, 3HAUYUTENBbHO YJy4IIajach B Pe3ysibTaTe JICYCHUS y MbILICH, MOJyYaBIINX
BEKTOp, HALIEJIEHHBIN Ha LEHTPaJbHYyI0 HepBHYIO cuctemy (MLIB). CuuTaercs,, 4TO HapyLIeHUs
pecrnipaTopHoOi (GyHKuMM y Mblmed (M manueHToB) ¢ 0oje3Hbl0 [loMre HemocpencTBEHHO
CBsI3aHbI C HAKOMUTENbHBIMU IMOPAKEHUASAM B IBUTaTeNIbHBIX HEHPOHAX, KOTOPble HHHEPBUPYIOT
IbIXaTeIbHbIE MBIIIIBL YIJIYUIIEHHE pPEeCUpPaTOpHOH (YHKIMM HaOMIOAamud y MbIIed C
6onesnbto [lomme, monmy4aBmux BbICOKYo no3y UILIB, HO He y MblmeH, KoTopbix jeuran BB-
BBeneHueM (®ur. 27A u @ur. 27B).

ITpoBOAMIIM TUCTONIOTHYECKHE UCCIEIOBAHMS 00PA3L[0B YETHIPEXTIIABOI MBIIILbI, CEPALIA
Y CIIMHHOTO MO3Ta MBIIIEH, MOMYYaBIINX JICYSHHe BBICOKOH 10301 u Hu3KoM no3oit UIIB (Pwur.
28) u BBICOKOH 1030M M HU3KOW no3oii BB (Pur. 29). Habmonanack KOppeKIHsl HAKOIUICHUS
TNIMKOT€HA B CIIMHHOM MO3T€ MbIIlIeH, KOTOpbIE MONydalyd HU3KYIO MM BBICOKYIO O3y BEKTOpa
nyreM M1B-BBenenus. BB-BBeneHue BbICOKOH 10361 3 (PEKTUBHO KOPPEKTHPOBAJIO HAKOTLICHHE
TNIMKOT€HA B YETHIPEXIJIABOI MBIIILIE, CEPALE U CIIMHHOM MO3Te.

CymecTBeHHas KOpPPEKIMs Macchl Tejla HaOMoganach y CamIOB, ITOJYYaBLIMX
koMOuHanmu BekTopoB MIIB u BB (nBoiiHble myTH BBeNEHHsI) KaKk B HU3KUX, TAaK U B BBICOKUX
nozax (Pur. 25A). Beenenne oguum nyteMm (tonpko BB mnu tonsko ULIB) He mpuBoauio k
CYIIECTBEHHOM KOPPEKLMU Macchl Tena. Macca Tena He OTJIMYanach y CaMOK MBIIEH C
6onesnpto [Tomne u mpimeit AT (Pur. 25B).

Cuna cxBaTa 3HAUUTEIBHO YJIy4YIIAJIach y MbIIIEH, MOJy4YaBIINX BbICOKYIO 103y BB (1o
CPAaBHEHHMIO C HCXOOHBIM YPOBHEM U MO cpaBHeHHIO C KOHTpossimu @DCB) (®ur. 26A).
HabGronancss 3HauuTeNbHbIN 3¢ ¢ekT it HU3KUX 103 BekTopa, Beomumoro MIIB u BB wumu
IBOWHBIM TyTeM BBeneHus (Huskas pnosza HIIB+umskas noza BB). Onpnako, BBeneHue
koMOuHamu BbICOKHX 103 BB u MIIB BoccTaHaBNMBAIO CHITy IO YPOBHEW JMKOTO THIA BCETO
3a 30 gHEW mociie MHBEKLUH M HapacTaroIui >¢dextT koMOnHanun Hadmonancs B aeHb 180
(®ur. 26B).

PesynbpTaThl NOATBEPKAAIOT, YTO JBOIHON MyTh BBEAEHUS SIBISETCS NPEANOUTUTENbHBIM
IUIs1 BO3ACHCTBUSI HA BCE aCIIEKThI 3a00JI€BaHUS.

ITIPUMEP 5: Bsenenue BekTopa reHHod Tepanuu 1as [ 3K-geraprerunra
HEeueJI0BEeKOOOPa3HbIM pUMaTaM

HccnenoBanust Ha  HEYENOBEKOOOPAa3HBIX IMPHMAaTax MPOBOAMIIN UL OLIEHKU
TOKCUYHOCTH W OueHKU noctaBku B Oonbuiyio mucrepHy CAG.BiP-IGF2-hGAAcoV7801 unm
CAG.BiP-IGF2-hGAAcoV780I-4xmir183 B xkamcumax AAVhu68. Bekropsl BBOAMIU

MHBbEKLNEH B OONBINYIO0 LIUCTEPHY B 103€ 3% 10" K.r./KT 1 KUBOTHBIX YMEPTBJISUIA B I€Hb 35.
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JlobaBneHne 4eTbpex TaHAEMHBIX TOBTOPoB MiR 183 momaBmsiio skcnpeccuio TpaHCreHa
hGAA B cencopsabix Heiponax I['3K mefiHoro ormena (Pur. 17). 3amMeTHO CHMXKEHHas
skcrpeccust TpancreHa hGAA Taxoke HaOmonanack B ceHCOpHbIX HelipoHax I 3K mosicHuuHOTrO
oraena ans Bekropa mirl83, HO HEKOTOpBIN ypoBeHb 3Kcmpeccuu coxpassics (Pur. 18).
Heoxxunanno, mnpucyrcrue miR183 He MoauduuupoBajso 3KCIpPEeCCHIO TpaHCIeHa B
ABUTaTeNbHbIX HelipoHax (Pur. 19), 4TO MO3BONISET MPEANOJIOKHTb, YTO BBEICHHE BEKTOpA
OyIeT mosie3HbIM AJISl CHHYKEHUS] HAKOIUICHHS TNIMKOT€HA B IBUraTeJIbHBIX HEHPOHAX MAIlEHTOB
¢ 6onesnbto [Tomme. Kpome Toro, He HaOMIOAANOCH CHIDKEHHSI SKCTIPECCUU TPAHCTEHA B CEpALIe
1OCJIe JOCTaBKH KOHCTPYKTa, comepskamero miR183 (dur. 20). K Tomy ke, skcmpeccus B
CepAle OKa3aJlach MOBBIIIEHHOW, YTO TMO3BOJISIET MPEAINONOKUTh YBeTHUeHHE 3(PPEKTUBHOCTH
JeUeHHs CepAevuHbIX 3a0oyieBaHUil y manueHToB ¢ OonesHbro [lomne. IlpumedarenbHO, YTO
TaHAeMHbIe TOBTOPbI MiR 183 CHMKaNMM TOKCHYHOCTH B CeHCOpHBIX HelpoHax ['3K u3 meitHoro
u rpynHoro cermMeHToB (®ur. 21A u @ur. 21B). Ha 3tom ypoBHEe n03bI HE HaOIIOIANIOCH
CHW)KEHUST TOKCHUYHOCTH B TOsCHUYHOM cermeHTe (@ur. 21C), 4TO, BEpOSITHO, CBS3aHO C
OCTaTOYHOM JKCIpeccHei OeNka Ha ypOBHE MOSICHUYHOTO OT/IeNa, Kak n3o0paskeHo Ha @wr. 18.

ITPUMEP 6: UccnenoBaHus MyTH BBEASHHS Y HEYEIIOBEKOOOPA3HBIX IPUMATOB

HccnenoBanust ¢ HEYENOBEKOOOPAa3HBIMH NPUMAaTaMHU TPOBOAST JJsI  OLIEHKH
TOKCUYHOCTH | JUISl OLIEHKU aJIbTEPHATHBHBIX MJIM KOMOWHHUPOBAHHBIX MyTEH BBEIEHHUS BEKTOPA.
Hampumep, = AAVhu68.CAG.BiP-IGF2-hGAAcoV7801 wm  AAVhu68 CAG.BiP-IGF2-
hGAAcoV780I-4xmirl83 seomsit uabekumeii BB B nose 5x10" k.r./kr (BBICOKAsI 103a) WITH
1x10" k.r./kr (Hu3Kas 103a), WK B GONBLIVIO LIECTepHY B f03e 3x10'° Kk.r. (BbICOKas 103a) M
1x10" k.r. (Hn3Kast 103a). BO3MOXHOCTh MPUMEHEHHSI 1 TOKCUYHOCTD ABOMHOIO MyTH BBEACHUS
OLICHUBAIOT, HANpUMEp, NMyTeM BBEACHHsS YKa3aHHOW BbICOKON 103bl BB u BBICOKON 10O3BI B
OOoNbIIYIO0 LUCTEPHY, WM HU3KOH 10361 BB 1 HU3KOit 10361 B Oombinyro muctepHy. KomOnuHanms
HU3KOH 7103bl BB M HU3KOW 103bI B OONBIIYIO IIMCTEPHY MOXKET BBIIBHUTH CHHEPTHYECKHE
3¢ dexTrI, KOTOpBIE OYAYT MOJE3HBIMH MPH JICYSHUU MAIMEHTOB ¢ 00s1e3HbI0 [Tomre.

B xonme wuccnemoBaHHs HCIONB3YIOTCS pa3jMYHbIE MOKA3aTeau JUIsi OOHAPYKEHUs
curHarypaoro mnentuna hGAA (mmasma u CMXK), ouenku aktuBHOCTH (epmenta hGAA
(CBIBOPOTKA M TKAHU-MUIIEHH) U H3MepeHus: Tutpa aHturen nporuB hGAA (xposbr u CMIXK).
IIpoBoAsAT rUCTONATOJOTMYECKHE HCCIENOBAHUS ISl OLIEHKH TKaHeH-MHUIIEeHeH Ha MpenMeT
skcripeccun hGAA # TOKCHYHOCTH (HampuMmep, OKpAIIMBAHHE TIe€MaTOKCHIIMHOM-303HMHOM
(H&E) IHHC, cepaua u wmbimi). Cxema uCCIenOBaHUS C yKa3aHUEM IyTed BBEACHUS U
JNO3UPOBOK mpeaycrasjieHa Ha Pur. 31.

IIpenBapuTenbHble UCCIEIOBAHUS MO OLIEHKE OJHOrO MyTHU BBEIAEHUs IMOKa3ald, YTO Y
JKUBOTHBIX, TOJYYHBIIUX HU3KYI0 n03y BB unbekiueii, Habmogamack skcnpeccuss hGAA B
gyerblpexraBoii Mmeimme u cepaue (Pur. 34). JKusoraeie ¢ BB uHBeknmen Taxke
IEMOHCTPHPOBAIN OoJiee HU3KYIO CTENEHb aKCOHONMATHM CIHHHOTO MO3ra, Y€M JKHBOTHBIE M
uHbekuuein B Oompmyro wmucrepHy (Pur. 33D - ®ur. 33F). Okcmpeccuss hGAA Takke
HaOJo1ajlach MPH TUCTOJIOTMYECKOM HCCIIEOBAHUM CIIMHHOTO MO3ra SKUBOTHBIX, KOTOPBIM

BBOJIMJIM HU3KYIO N103y UHbekuueil B Oonbiuyto nuctepHy (Pur. 34). Jlerenepauus I'3K wu
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AKCOHOIMATUA CIIMHHOI'O MO3ra y KMBOTHBIX, MOJYYHUBIINX WHBCKIHIO B 6OJ'IIJH_IYIO HUCTEPHY, HE

Obun no3o3aBucuMeiMu (Pur. 33A - @ur. 33F). Kpome toro, ogHo xuBoTHOEe ¢ BB HuU3KOI

nozoii  (RA3607:

lel3 x.r/kr) umeno Oonee BbICOKME Tmoka3arenn paereHepaimu [ 3K,

AKCOHOMATHU CIIMHHOTO MO3ra U 0OoJiee BBICOKME BOCIHAJIUTEIbHBIE OTBETHI cepana, YeMm

JKMBOTHBIE ¢ BB MHBEKIIMSIMH BBICOKOM JO3bI.

(ITepeuens mocaenoBaTeabHOCTEH CO CBOOOAHBIM TEKCTOM)

ITpuBenenHass nanee wH(OpPMALMS OTHOCHUTCS K IOCJIEAOBATENBHOCTSIM M COAEPIKUT

CBOOOHBIN TEKCT MOA LU(PPOBBIM UACHTUPHUKATOPOM <223>.

SEQ ID NO:
(comepkut

CBOOOHBIN TEKCT)

CBOOOOHBIN TEKCT 1101 <223>

<223> CUHTETUYECKUNA KOHCTPYKT
<220>

<221> MISC_FEATURE
<222>(1)..27)

<223> CUTHAJbHBIA NENTH

<220>

<221> MISC_FEATURE

<222> (70)..(952)

<220>

<221> MISC_FEATURE
<222>(123)..(952)

<223> 76 x/la 6enox GAA ¢ V7801
<220>

<221> MISC_FEATURE
<222>(204)..(952)

<223> 70 k/la 6enox GAA ¢ V7801

<223> CKOHCTpYHPOBaHHAS KOIUPYIOIIas mocienosatebHocTb hGAAI

<223> Cnutslii 6enok, conepxkaruii hGAA7801

<223> CKOHCTpPyHpOBaHHas  IOCJEAOBATEIbHOCTb,  KOAUPYIOLIAs
cnuTheli 6enok, conepxamuii GAAV7801

<220>

<221> misc_feature

<222> (810)..(810)

<223> V8101

<223> IIpomotop CAG
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<220>

<221> misc_feature
<222>(1)..(243)

<223> PanHuii sHXaHcepHbld nemeHnT LIMB
<220>

<221> misc_feature
<222>(244)..(525)

<223> [Ipomotop OeTa-akTHHA KyP
<220>

<221> misc_feature

<222> (526)..(934)

<223> rubpuaHbIi UHTPOH

<223> [TonuA rnobuHa KPoJuKa

12

<223> CxoHcTpyupoBaHHbIl curHajibHbii nentug hGAA V7801
<220>

<221> sig_peptide

<222>(1)..(81)

<220>

<221> CDS

<222>(1)..(81)

13

<223> CUHTeTHUYEeCKUI KOHCTPYKT

14

<223> CxoHCTpyHUpOBaHHBIN 3penblii Oenok hGAA V7801
<220>

<221>CDS

<222> (1)..(2649)

15

<223> CuHTeTu4ecKuil KOHCTPYKT

16

<223> Cxoncrpyuposannas JJTHK hGAA7801 123-890
<220>

<221>CDS

<222>(1)..(2304)

17

<223> CuHTeTU4YECKUN KOHCTPYKT

18

<223> Cxoncrpynposannas 70 kIA kIHK hGAA
<220>
<221> CDS
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<222> (1)..(2247)

19

<223> CuHTeTUYEeCKUIN KOHCTPYKT

20

<223> CxoncrpyuposanHas JJHK 76 x/la 6enxa hGAA V7801

<220>
<221> CDS
<222> (1)..(2490)

21

<223> CHUHTETUYECKHUI KOHCTPYKT

22

<223> CUHTETHYECKUN KOHCTPYKT

<220>

<221>CDS

<222>(1)..(2952)

<220>

<221> misc_feature

<222>(1)..(270)

<223> Curnanbhbiii nentug BiP+seictyn vIGF2+2GS
<220>

<221> misc_feature

<222>(271)..(2952)

<223> CxoncrpyuposanHas JJHK hGAA 61-952 7801
<220>

<221> misc_feature

<222>(2428)..(2430)

<223> Konou Ile

23

<223> CHUHTeTUYECKHUI KOHCTPYKT

24

<223> CUHTETU4ECKUNH KOHCTPYKT
<220>

<221>CDS

<222>(1)..(2952)

<220>

<221> misc_feature
<222>(1)..(270)

<223> Ilentun BiP-vIGF

<220>

<221> misc_feature

<222> (1)..(270)
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<223> Curnanbhbiii nenrug BiP+seictyn vIGF2+2GS
<220>

<221> misc_feature

<222>(271)..(2952)

<223> JIHK hGAA 61-952 V780

<220>

<221> misc_feature

<222> (2428)..(2430)

<223> xonoH BanuHa 780 hGAA

25

<223> CuHTeTU4YeCKU KOHCTPYKT

26

<223> IlocnenoBatenbHOCTb-MHUIIEHb MUKPOPHK

27

<223> IlocnenoBatenbHOCTb-MUIIEHb MUKPOPHK

28

<223> CUHTETUYECKUNH KOHCTPYKT
<220>

<221> misc_feature
<222>(1)..(130)

<223>5'ITR

<220>

<221> >HxaHcep

<222> (195)..(437)

<223> Hemennennslil panauii suxancep LIMB
<220>

<221> npomoTtop

<222> (440)..(721)

<223> [IpomoTop OeTa-aKTHHA Kyp
<220>

<221> UnTpoH
<222>(721)..(1128)

<223> rubpunnsiii uaTpoH B CAG
<220>

<221>CDS

<222>(1141)..(4092)

<223> BiP-vIGF2-hGAAco
<220>

<221> misc_feature
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<222> (3568)..(3570)

<223> Kopgos lle

<220>

<221> polyA_signal

<222> (4161)..(4287)

<223> nonuA Oeta-rinoOuHa KpOJIUKa
<220>

<221> misc_feature

<222> (4452)..(4581)

<223>3'ITR

29

<223> CuHTeTu4eCcKuil KOHCTPYKT

30

<223> CUHTETHUYECKUNH KOHCTPYKT
<220>

<221> misc_feature
<222>(1)..(130)

<223>5'ITR

<220>

<221> sHxaHcep

<222> (195)..(437)

<223> HemennenHslli panHuil 3axancep LIMB
<220>

<221> mpomorop

<222> (440)..(721)

<223> [Ipomorop OeTa-aKTHHA Kyp
<220>

<221> UuTpoH
<222>(721)..(1128)

<223> rubpunnbiii uaTpoH B CAG
<220>

<221>CDS

<222>(1141)..(4092)

<223> BiP-vIGF2-hGAAco
<220>

<221> misc_feature

<222> (3568)..(3570)
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<223> KogoH lle

<220>

<221> misc_feature
<222> (4113)..(4134)
<223> mumens miR-183
<220>

<221> misc_feature
<222>(4139)..(4160)
<223> mumenb miR-183
<220>

<221> misc_feature
<222> (4167)..(4188)
<223> mumenb miR-183
<220>

<221> misc_feature
<222> (4195)..(4216)
<223> mumenp miR-183
<220>

<221> polyA_signal
<222> (4267)..(4393)
<223> nonuA Oeta-rioOuHa KpOJIHKa
<220>

<221> misc_feature

<222> (4558)..(4687)

<223>3'ITR
31 <223> CuHTeTU4ecKuil KOHCTPYKT
32 <223> IGF2 F26S
33 <223>IGF2 Y27L
35 <223>V43L
36 <223> IGF2 F48T
37 <223> IGF2 R49S
38 <223> IGF2 S501
39 <223> IGF2 A54R
40 <223> IGF2 L55R
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41 <223> 1GF2 F26S, Y27L, V43L, F48T, R49S, S501, A54R, L55
42 <223> IGF2 penpral-6, Y271, K65R

43 <223> IGF2 penvral-7, Y27L, K65R

44 <223> IGF2 nenpral-4, E6R, Y27L, K65R
45 <223> IGF2 nenvral-4, E6R, Y27L

46 <223>1GF2 E6R

48 <223> vIGF2 nenvral-4, E6R, Y271, K65R
20 <223> Monu¢uuuposanHblii BiP-1

51 <223> Monu¢unupoBansslii BiP-2

52 <223> Monu¢unuposansslii BiP-3

53 <223> Monu¢unuposannslii BiP-4

55 <223> nuHKepHasl OC/IeA0BaTeIbHOCTh

57 <223> nuHKepHas NOCIEN0BATEIbHOCTD

58 <223> nuHKepHas MOCIeN0BATEIbHOCTh

59 <223> nuHKepHasl OCJIeA0BaTEIbHOCTh

60 <223> nuHKepHAas MOCJe0BATEIbHOCTh

Bce mokyMeHTBI, YIIOMSHYThIE B JAHHOM ONUCAHUM M300pETeHNs], BKIIFOYEHbI B JAHHBIHI
JIOKYMEHT rocpencTtBoM ccbulkd. [IpenBapurenbHas mareHTHas 3asBka CIIIA Ne 62/913401,
noganHas 10 oxts0ps 2019 r., u npeasapurenbHas nateHTHas 3asBka CIIIA Ne 62/840911,
nonanHas 30 anpens 2019 r., BKIFOYEHBI IOCPEACTBOM CCBUIKH B IOJHOM O0BbEME, BMECTE C UX
MEepPEeUHsIMU  TOCJeoBaTeNbHOCTEN. [lepedyeHp MoOcCaenoBaTeNbHOCTEH, MOJAHHBIN C JAAHHOU
3asBKOM, o3arnasieH “19-8856PCT ST25.txt” u comepxkaliuecs B HEM MOCIEA0BATEIbHOCTH U
TEKCT BKJIFOUEHBI ITOCPEICTBOM CCBUIKH. XOTS H300peTeHHe ObLIO OIMMCAHO CO CChUIKAMH Ha
KOHKPETHBIE BAPUAHTHI OCYIIECTBJICHUS H300pETEeHHs], CleAyeT MOHHMATh, YTO MOTYT OBITb
BHECEHbl MoOAM(UKAIMK, HE BBIXOIAIINE 3a TMpeneibl CYMHOCTH wu300peTeHus. Takue
MOIU(UKAIMHA JOJDKHBI PACCMATPHUBATHCS KaK BXOIALIME B OOBbEM NPUIOKEHHOH (HOpMyIibI

n300peTeHus.



76

®OPMYVYJIA H30BPETEHUA

1. DOkcrpeccuoHHas KacceTa, CoJepsKaliasi MoCAeA0BaTENbHOCTb HyKIEMHOBOM KUCIIOTHI,
KOAMPYIOIYIO XUMEPHBIA CIUTBIA OEJIOK, CoAep KAl CUrHaJIbHbIN nentud U nentun vIGF2,
CIUTBI C KHUCIION o-rimroko3unaszoil vemoBeka (hGAA), comepxamuii mo MeHbIIEH Mepe
akTuBHbI caliT hGAA780] mox KOHTpPOJEM pPEryJsTOPHBIX IOCIIEIOBATENbHOCTEH, KOTOpPbIE
HaNPAaBJIAIOT €r0 SKCIPECCUI0, MpudeM mnosnoxkeHue 780 ompernensercss HA OCHOBE HyMepaLUH
MOJIOXKEHUH aMUHOKUCIOTHOM nocienoBarensHocTd SEQ ID NO: 3.

2. DkcnpeccHoHHast kaccera mo 1. 1, ornmuuaromascs teM, 4to hGAA conmepkuT Mo
MeHblneii Mepe amuHOKUCIOTHI 204-890 w3 SEQ ID NO: 3 (hGAA780I) wm
NIOCJIEIOBATENILHOCTD, 110 MEHbIIeH Mepe Ha 95% HIeHTH4YHYIO ¢ Hel, koTopast comepxkur lle B
nonoxenuu 780.

3. DxcmpeccuoHHass kaccera mo 1. 1, oriamyaromasicss teM, uto hGAA conmepKuT 1o
MeHbInel Mepe aMuHOKUCIOTHI 204-952 u3 SEQ ID NO: 3, unm mocneaoBaTeNbHOCTb, IO
MeHbIIeH Mepe Ha 95% UAEHTHYHYIO ¢ Hel, koTtopas coaep:xut lle B monoxennn 780.

4. DxcnpeccHoHHast Kaccera mo 1. 1, ornmuaromasicss TeM, uto hGAA comepxut 1o
MeHbIleld Mepe aMuHOKUCIOTBHI 123-890 m3 SEQ ID NO: 3, unm mocineaoBaTteNbHOCTb, IO
MeHbIIeH Mepe Ha 95% UAEHTHYHYIO ¢ Hell, koTtopas coaep:xurt lle B monoxennn 780.

5. DkcnpeccuoHHas kaccera mo 1. 1, ommvaromasicst teMm, yto hGAA comepxut mo
MeHblIeH Mepe aMUHOKHUCIOTBI 70-952 u3z SEQ ID NO: 3, uiam mocnenoBaTeIbHOCTh, IO
MeHbLIeH Mepe Ha 95% uaeHTHYHYI0 ¢ Hel, kotopas coaep:kurt lle B monoxenun 780.

6. DxcrnpeccuoHHass kaccera nmo m. 1, ormmuaromasicss tem, uto hGAA coxepxur mo
MeHblIel Mmepe aMUHOKHCIOTHI 70-890 m3 SEQ ID NO: 3, uiam mnocnenoBaTelbHOCTb, IO
MeHblIel Mepe Ha 95% uaeHTH4HyI0 ¢ Hell, kotopas coaep:urt lle B monoxenun 780.

7. DKCIpecCHOHHAs KacceTa 1o jirodomy u3 mim. 1-6, otnuvaromasics Tem, uto hGAA7801
konupyercas SEQ ID NO: 4, unm mnocnenoBaTeNbHOCTBIO, 1O MeHblIed Mepe Ha 95%
UJEHTUYHOIO C HEH.

8. DKCrpecCHOHHas KacceTa 1o Jirobomy u3 . 1-6, oTinyaromasics: Tem, 4to hGAA7801
kogupyercs SEQ ID NO: 5 wunu mnocnenoBaTeNbHOCTBIO, NO MeHbled Mepe Ha 95%
UJEHTUYHOIO C HEH.

9. DKcnpeccuoHHas Kaccera 1o 1. 1, B koTopoit ciuteiii 6esok copepxut SEQ ID NO: 6
WM TIOCNIEI0BATEIbHOCTD, 10 MEHbIIEH Mepe Ha 95% UAEHTUYHYIO C Hell.

10. DkcrpeccuoHHast Kaccera 1Mo . 9, B kKoTopol ciuthlii 6enok konupyercs SEQ ID
NO: 7 unu nocneaoBaTelbHOCTBIO, IO MeHblIel Mepe Ha 95% HAeHTUYHO C Hel.

11. DxcnpeccruonHast kaccera 1o Jrodomy u3 . 1-10, TOTMOTHUTENBPHO CoAepsKaIast Mo
MEHbBILIEH Mepe aBa TaHIEMHBIX IOBTOpa IMOCJIENOBaTeNbHOCTEH-MHuIIeHed miR  (3pernoi
mukpoPHK), mpuuem yka3aHHBIE 1O MEHbIIEH Mepe /1Ba TaHAEMHBIX MOBTOPA BKIIKOYAKOT IO
MEHBIIEH Mepe NMEPBYI0 MOCIEA0BATENBHOCTb-MUIIEHb MUKPOPHK 1 o MeHbIIen Mepe BTOPYIo
nocienoBaTebHOCTb-MuIeHb MUKPOPHK, koTopbie MOTyT OBITH OTMHAKOBBIMH MJIH PA3HBIMHU U
(YHKLIMOHAJIBHO CBsI3aHBI 3’ -KOHIIOM C TOCJIEA0BATENbHOCTBIO, KOAUPYIOLIEH CIUTHINA OEJOK.

12. DxcnpeccuoHHast kaccera 1o n. 11, oTnuyaromascs TeM, 4To MOCIeA0BaTEIbHOCTU-
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mumenn miR HezaBucumo BeiOuparoT u3 SEQ ID NO: 26 u SEQ ID NO: 27.

13. DkcmpeccuonHas kaccera mo 1. 11 win 12, oTnudaromascst TeM, 4To ABe Win Ooyee
nocaeaoBaTenpbHOCTU-MuLIeHn MUKpOPHK paspenenel cnelicepoM M OAWH UM HECKOJIBKO
crelicepoB He3aBucumo BoiOuparoT u3 (1) GGAT; (i) CACGTG; u (ii1) GCATGC.

14. DkcnpeccuoHHas kacceTa 1o JirdomMy u3 mi. 1-13, oTnuvaromasicst TeM, YTO MenTH/
vIGF2 comep:kUT aMMHOKHCIIOTHYIO ITOCJIEN0BATEIbHOCTh, KOTOpast 1o MeHblnel mepe Ha 90%
uneratudHa SEQ ID NO: 32 u umeer no MeHblIe Mepe OHY 3aMEHY B OJHOM WJIM HECKOJIbKUX
TMOJIOJKEHUSIX, BLIOPAHHBIX U3 MOJIOKeHUM 0, 26, 27, 43, 48, 49, 50, 54, 55 u 65 B SEQ ID NO:
32.

15. DkcnpeccroHHas kaccera no M. 14, oTaMyarowascs TeM, YTO M0 MeHbIIeH Mepe OHY
3ameny BbiOuparoT u3 E6R, F26S, Y271, V43L, F48T, R49S, S501, A54R, L55R u K65R B SEQ
ID NO: 32.

16. DxcnpeccuonHast kaccera mo 1. 1 wim 15, ornuuaromasicss tem, uro nentun vIGF2
COIEPKHUT MO MEHbINEH Mepe IOBE 3aMeHbl B JBYX MJIM 0OJiee TMOJIOKEHUSIX, BBIOPAHHBIX U3
nonoxeHut 26, 27, 43, 48, 49, 50, 54 u 55 8 SEQ ID NO: 32.

17. DxcnpeccuoHHas kacceTra 1o M. 16, oTinyaromascs TeM, 4TO 110 MEeHbLIeH Mepe 1Be
3amenbl BeIOuparoT 3 EOR, F26S, Y271, V43L, F48T, R49S, S501, A54R, L55R u K65R B SEQ
ID NO: 32.

18. DxcnpeccruonHast kaccera 1o Jrodomy u3 mi. 1-17, oTIUYaomascs TeM, 4TO MenTHA
vIGF2 conepsxxut N-koHueByro aeneunto B nonoxenuu 1 SEQ ID NO: 32.

19. DkcnpeccuonHass kaccera no m. 18, omnmmuaromasics TeMm, yto nentun vIGEF2
conepxkuT N-koHIEBYIO Aenennto B nonoxeHusx 1-4 SEQ ID NO: 32.

20. DKCIpecCHOHHAs KacceTa Mo JiroboMy u3 mi. 1-19, oTnuvaroimasicst TeM, 4To MenTUs
vIGF2 umeer nmoHmxkeHHyro wiu He umeeT addunHocTu k penentopy uHcyanHa u IGFR1 mo
CPaBHEHHUIO ¢ HAaTUBHBIM nentuaom IGF2.

21. DkcnpeccuoHHas KacceTa 1o JroooMy u3 M. 1-20, OTIHYArIascs TeM, YTO MeNTH/
vIGF2 cnocoben ycunusath norjoiieHrne hGAA7801 nusocomamu B KJIETKE.

22. DKCIPECCUOHHAs KacceTa Mo JiroodoMmy u3 mm. 1-21, B KOTOpOH MOCIen0BaTeIbHOCTh
HYKJIEUHOBOM  KHCIIOTBI  JTOMOJHHUTENBHO CONEPIKUT JIMHKEPHYH IOCJIEeNOBaTeNbHOCTD,
KOAMPYIOIIYIO JIMHKEPHBIM MeNnTHA MeXIy HYKIEOTUIHOW mnocienoBarenbHocThio VIGF2 u
NIOCJIEIOBATEIbHOCTBIO HYKJIEHHOBOM KHCIIOTHL, Kogupyromei hGAA780L

23. DKCIpeccHOHHasl Kaccera Mo JoOoMy U3 mm. 22, B KOTOPOH JIMHKEPHBIA IENTHI
conepsxkut modyro u3 SEQ ID NO: 55-60.

24, DKCHpecCHOHHast Kaccera mo JroOoMy u3 mm. 1-23, OTiIMHaromasicss TeM, YTO
CHUTHAJIBHBIA ~ TENTHA  TPEACTaBIsieT CcOOOH  CHUTHANBHBIA  NENTHI  CBS3BIBAIOINETO
umMmyHoroOynuHoBoro Oenka (BiP) nnmm curranesslil nenruyg rayccun (Gaussia).

25. DKCIpecCHOHHas KacceTa Mo M. 24, OTAUYAroLIascs TeM, YTO CUTHAJIbHBIM MENTHA
BiP comep:xuT aMHHOKHCIOTHYIO MOCIIEIOBATENBHOCTD, 1O MeHbInell Mepe Ha 90% HIeHTHYHYIO
mo6oi u3 SEQ ID NO: 49-53.

26. DKCIpecCHOHHAas KacceTa Mo M. 25, OTANYaroLascs TeM, YTO CUTHAJIbHBIM MEeNnTHA
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BiP comepxuT aMHHOKHCIOTHYIO TIOCIIEN0BaTENbHOCTD J1t000# 13 SEQ ID NO: 49-53.

27. DKCIpecCHUOHHAas KacceTa Mo M. 24, OTIWYAroLIAascs TeM, YTO CUTHAJIbHBIA MENTH.
COIEPKUT CUTHANBHBIN nentua rayccuu (Gaussia).

28. DKcmpecCHOHHas KacceTa Mo M. 27, OTANYAroLIascs TeM, YTO CUTHAJIbHBIM MEeNnTuA
rayccun (Gaussia) COEpKUT aMHUHOKHCIOTHYIO IOCIIEN0BATENbHOCTh, 110 MEHbLIEH Mepe Ha
90% unentuunyro SEQ ID NO: 54.

29. DkcrpeccHOHHAas Kaccera Mo M. 28, OTIMYAlIascs TeM, YTO CUTHAJIbHBIN MEeNTus
rayccuu (Gaussia) cogeprxut SEQ ID NO: 54.

30. DkcmpeccHOHHasi kKaccera Mo Jrodomy w3 mm. 1-29, oTiMYaroImiasicss TeM, 4YTO
SKCIIPECCUOHHAS KACCeTa MEPEHOCUTCS BUPYCHBIM BEKTOPOM, BBIOPAHHBIM U3 PEKOMOWHAHTHOTO
NapBOBHPYCa, PEKOMOMHAHTHOTO  JICHTUBHPYCA, PEKOMOMHAHTHOTO  pETPOBUpyCa U
PEeKOMOMHAHTHOTO aJCHOBHPYCA.

31. DkcnpeccroHHasi kacceta mo 1. 30, OTIMYArOMIAsiCsl TeM, YTO PEKOMOWHAHTHBIN
MAPBOBHUPYC MPENCTaBISIET COOOH aIeHOaCCOMUPOBAHHBIN BUPYC Kiasl F.

32,  DOkcrmpeccMOHHast ~ Kaccera mno m 31, oTouyamomasics  TeM 4TO

>
aJIeHOACCOLIMMPOBAHHBIN BUPYC Kiaasl F npencrasisier codoit AAVhu68.

33. DkcmpeccHOHHasi kKaccera mo Jrodomy w3 mm. 1-29, oTiMYaromasicss TeM, 4TO
SKCIIPECCHOHHAsT KacceTa NMEePEeHOCUTCS HEBUPYCHBIM BEKTOPOM, BbIOpaHHbIM m3 ronoi JITHK,
rosioi PHK, HeopraHnueckon 4acTULbl, JUIUIHOW YaCTHULbl, BEKTOPA HA OCHOBE IOJIMMEPOB
WJIM COCTaBa HA OCHOBE XUTO3aHA.

34. PekoMOVHaHTHBIN afgeHoacconuupoBaHHblil BUpyC (pAAB), coneprxauii:

(a) karicung AAB, HaneneHHBINH HAa KJIETKH 10 MEHbIIEH Mepe 4ero-TO OJHOTO M3 MBILIII,
CepALa U LIEHTPAJIbHOU HEPBHON CUCTEMBI, U

(b) reHoM BekTOpa, ynmakoBaHHBINA B Karncun AAB, mpuuem yka3aHHbIH T'€HOM BEKTOpa
COMEP>KUT MOCIENOBATENbHOCTD HYKJIEUHOBOW KHCJOTBI, KOAUPYIOLIYIO XHUMEPHBIN CIIUTBIN
Oenok, comepkamuii curHanbHbi nentun u nenrun vIGF2, ciaursie ¢ hGAA, cogepskammm 1o
MeHblieli  Mepe  aktmBHbIE  caiit hGAA7801 mom  KOHTpOJEM  pPeryJsTOPHBIX
MOCJIEIOBATEIbHOCTEHM, KOTOpBbIE HAIPABJAIOT €ro HKCIPECCHUI0, IpuueM mnojoxxkeHue 780
OTIpesieNisieTCs Ha OCHOBE HyMepalHH MOJOXEHUII B aMHUHOKHCIOTHOH IMOCJENI0BaTeNbHOCTH
SEQ ID NO: 3.

35. pAAB mno n. 34, ornuuatomuiicss TeM, 4To hGAA COOEp>KUT MO MEHbIIeH Mepe
amuHOKUCIIOTH 204-890 u3 SEQ ID NO: 3 (hGAA780I) nnu nociaenoBaTenbHOCTb, IO MEHBIIEH
Mmepe Ha 95% uneHTHYHYo ¢ Hel, kotopas conepxut lle B monoskenun 780.

36. pAAB mno n. 34, ornuuaromuiicss TeM, 4To hGAA COHep:KUT MO MEHbIIeH Mepe
aMUHOKHUCIIOTHI 204-952 u3 SEQ ID NO: 3, unin nocnenoBaTenbHOCTh, 10 MEHbBIIEH Mepe Ha
95% wuneHTH4YHYIO ¢ HeH, koTopast conep:kut lle B monoskennn 780.

37. pAAB mo n. 34, ornuuaromuiicss TeM, 4To hGAA comepuT Mo MeHbIIeH Mepe
aMuHOKHCIIOTHI 123-890 SEQ ID NO: 3, unu nocnenoBaTeabHOCTb, 10 MeHbLIeH Mepe Ha 95%
UJIEHTHYHYIO C HeH, kotopas conepsxut lle B monoxxenun 780.

38. pAAB mno n. 34, ornuuaromuiicss TeM, uTo hGAA COOep>KUT MO MEHbIIeH Mepe
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aMuHOKHCNOTHI 70-952 u3 SEQ ID NO: 3, uiu nociaenoBarenbHOCTh, 10 MeHblIel Mepe Ha 95%
UJIGHTHYHYIO C HeH, kotopas conepsxut lle B monosxenun 780.

39. pAAB mno n. 34, ornuuaromuiicss TeM, uTo hGAA COOep>KUT MO MEHbIIeH Mepe
amMuHOKHCNIOTHI 70-890 3 SEQ ID NO: 3, wiu nociaenoBaTeabHOCTh, 10 MeHbLIeH Mepe Ha 95%
UJIGHTHYHYIO C Hel, kotopas conep:xut lle B monoxxenun 780.

40. pAAB no mobomy u3 nm. 34-39, ornuuaromuiicss TeM, uto hGAA780I komupyercs
SEQ ID NO: 4 unu nocneaoBaTeIbHOCThIO, IO MeHblIIeH Mepe Ha 95% HaeHTHYHOO C Hel.

41. pAAB no mobomy u3 nn. 34-39, ornmvatomuiics Tem, uto hGAA780I xonupyercs
SEQ ID NO: 5 unu nocnenoBaTebHOCTBIO, IO MEeHbIIeH Mepe Ha 95% UIEHTUIHOO C HEel.

42. pAAB 1o m. 34, oTiMyarOmIuiics TeM, 4To ciauThii Oenok comepxkutr SEQ ID NO: 6
WM TTOCNIEI0BATEIbHOCTD, 10 MEHbIIeH Mepe Ha 95% UAEHTUYHYIO C Hell.

43. pAAB 1o n. 42, oTIHYArOIIUICS TeM, 4To ciuThid Oenok kogupyercs SEQ ID NO: 7
WJTH TIOCJIEI0OBATENIbHOCTBIO, 110 MEHbIIEH Mepe Ha 95% UACHTUYHOO C HEH.

44. pAAB mno mobomy u3 mm 34-43, OTIMYAOIIUHCS TEM, YTO TE€HOM BEKTOpPA
JOTIOJIHUTEIbHO COAEPIKUT MO MEHBIIEH Mepe JIBa TAHIEMHBIX MOBTOPA MOCIEA0BATEIbHOCTEH-
mumiener miR-183, cnemmduyecknx k ranriausm 3aaHux kopeurkos (I'3K), npudem no MeHbIei
Mepe ABa TAHAEMHBIX TMOBTOpPA BKJOYAKOT IO MEHBIICH Mepe MEPBYIO IMOCIEIOBATEIbHOCTh-
mumens MUKpOoPHK u mo mMeHbslnenn mepe BTOPYH MOCIEAOBATENBHOCTh-MUIIEHb MUKPOPHK,
KOTOpbIE MOTYT OBITh OAMHAKOBBIMU WJIM Pa3HbIMU U (DYHKLIMOHAIBHO CBSI3aHBI 3’ -KOHIIAMH C
MOCJIEIOBATEIbHOCTHIO, KOMUPYIOLIEH CIUTBINA OEJIOK.

45. pAAB 1no . 44, OTIIMYAOIIHIICS TeM, YTO TMOCJEeNOBATEIbHOCTH-MHUIIEeHH miR-183
npexncrasisiroT codoit SEQ ID NO: 26.

46. pAAB mno n. 44 wm 45, omMUaKOIMiics TeM, 4YTO JABe WM Oojee
nocienosaTenbHocTU-MuIIeHn MUKpOPHK pasnenenn! cnelicepoM, W OAMH WM HECKOJIBKO
crieticepoB HezaBucuMo BbiOuparoT u3 (1) GGAT; (i1) CACGTG,; u (iii) GCATGC.

47. pAAB no nrobomy u3 min. 34-46, ornuvaroinuiics Tem, uyto nentun vIGF2 conepsxut
AMUHOKHCIJIOTHYIO TIOCJIeIOBATENIbHOCTD, KOTOpasi Mo MeHblned mepe Ha 90% wunentnuna SEQ
ID NO: 32 u umeer mo MeHbIIEH Mepe OJHY 3aMEHY B OTHOM HJIM HECKOJBbKHUX IOJIOKEHUSIX,
BBIOpAHHBIX U3 MOJIOXKEHHH 6, 26, 27, 43, 48, 49, 50, 54, 55 u 65 B SEQ ID NO: 32.

48. pAAB 1o 1. 47, OTITUYAIOIIUICS TEM, YTO TIO MEHBIIIEH Mepe OTHY 3aMEHY BBIOMPAIOT
u3 E6R, F26S, Y27L, V43L, FA8T, R49S, S501, A54R, L55R u K65R 8 SEQ ID NO: 32.

49. pAAB mno n. 47 unu 48, ornuuaromuiics Tem, yro nentua vIGF2 comepxkut mo
MEHBIIIeH Mepe B 3aMEeHbI B ABYX WJIH OOJiee MOJIOKEHUSIX, BBIOPAHHBIX U3 MOJIOXKEHHH 26, 27,
43, 48, 49, 50, 54 u 55 B SEQ ID NO: 32.

50. pAAB no . 49, OTIUYAIIHICS TeM, YTO 10 MEHBIIEH Mepe IBE 3aMEHbI BLIOUPAIOT
u3 E6R, F26S, Y27L, V43L, F48T, R49S, S501, A54R, L55R u K65R B SEQ ID NO: 32.

51. pAAB no mo0omy u3 mm. 45-48, otnuvaromuiics e, yro nentun vIGF2 conepxut
N-konuesyro aeneuuto B nonoxenuu 1 SEQ ID NO: 32.

52. pAAB no n. 51, ornmuuaromuiicst Tem, uro nentun VIGF2 copepxut N-koHLEBYIO
nenennto B nojoxkeHusx 1-4 SEQ ID NO: 32.
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53. pAAB mno moOomy u3 mm. 34-52, ommyaromuiics tem, uro nentun vIGF2 nmeer
NOHMKEHHYIO0 M He umeeT adpdunHocTu k peuenropy uHcynuHa U IGFR1 no cpaBHeHuto ¢
HaTUBHBIM nentuaom IGF2.

54. pAAB no mobomy u3 nn. 34-53, ornnyarontuiics tem, yro nentun vIGF2 cnocoben
ycunuBath norsomenne hGAA7801 nu3ocomamu B KJIETKe.

55. pAAB no mobomy u3 mm. 34-54, OTIMYAIOIIUICA TEM, YTO IOCIENOBATEIbHOCTD
HYKJIEUHOBOM  KHCJIOTBl  JTONOJHUTEJIBHO CONEPXKUT  JIMHKEPHYH  IOCJIEeN0BaTEbHOCTD,
KOAMPYIOIIYIO JIMHKEPHBIM MEeNTHA MeXIy HYKIEOTUOHOW mnocienoBaTenbHOCThI0 VIGF2 u
TIOCJIEIOBATENIbHOCTBIO HYKJIEMHOBOM KUCIIOTHI, Koaupyromeit hGAA780L

56. pAAB 1o 1. 55, OTIMYAOIIUICS TEM, YTO JIMHKEPHBIN NMENTU I COASPIKUT JIFOOYIO 13
SEQ ID NO: 55-60.

57. pAAB mo mobomy u3 mm. 34-56, OTIUYAIOIIUNACSA TE€M, YTO CUTHAJIbHBIN TENTHI
BBIOMPAIOT M3 CUTHAJIBHOIO MENTHAA CBS3bIBAOIIEr0 MMMyHorinoOymuHoBoro Oenka (BiP) u
CUTHaJIbHOTO nenTuaa rayccun (Gaussia).

58. pAAB mo m. 57, OTNMYAIOIIMIACS TEM, YTO CUTHaNbHBIA mentun BiP comepskut
AMUHOKHUCJIOTHYEO TOCJIEOBATEIbHOCTb, MO MeHbinel Mepe Ha 90% uAeHTHYHYIO JIFOOOH 3
SEQ ID NO: 49-53.

59. pAAB mo n. 58, OTIMYAOIMMICS TeM, YTO CUTHaIbHbIA mentun BiP comepskut
AMHHOKHUCJIOTHYIO rociieioBarenbHoCTh JF000oit m3 SEQ ID NO: 49-53.

60. pAAB mno mn. 57, oTauYamOmuUiCAd TEM, YTO CUTHAJbHBIM MENTHA COIEPIKUT
CUTHAJIbHBIN nienTux rayccuu (Gaussia).

61. pAAB mno n. 60, OTIUYAIOIIUINACA TeM, YTO CUTHaIbHBbIN mentun rayccuu (Gaussia)
COZEPKUT aMUHOKHCIIOTHYIO IIOCIIEIOBATEIbHOCTD, MO MeHbIneil Mepe Ha 90% WAeHTHYHYIO
SEQ ID NO: 54.

62. pAAB 1o n. 61, OTIUYAIOLIMIICA TE€M, YTO CHUTHAJIbHBINA mentun rayccuu (Gaussia)
conepxut SEQ ID NO: 54.

63. pAAB no n. 34, otnuyaromuiics TeM, 4to reHoM BekTopa comepkut SEQ ID NO: 30
WM TIOCNIEI0BATEIbHOCTD, 10 MEHbIIIeH Mepe Ha 95% UASHTUYHYIO C Hell.

64. pAAB o nmrobomy u3 mm. 34-63, OTJIMYAOUIUICS TE€M, YTO KarCUI MPEACTaBIISET
coboti kancup Kiaaael F.

65. pAAB no n. 64, OTIMYAIOIIMICA TeM, YTO KarCHJI MPEACTaBisieT coOOW Kamcuna
AAVhu68.

66. Monekyna  HYKJIEHMHOBOH  KHCJOTBL,  COIeprKalas  MOCJIEAOBATEIbHOCTD,
KOAMPYIOIIYEO 3KCIIPECCUOHHYIO KacceTy 1o Jirodomy u3 mm. 1-33.

67. Monekyna HyKJIeUHOBON kucaotel, comepxkamas SEQ ID NO: 30 wumm
MOCJIEI0BATENBHOCTD, 110 MeHbIIeH Mepe Ha 95% NAEHTUYHYIO C Hell.

68. Monekyna HYKJIEMHOBOW KHUCJIOTBI MO M. 66 uau 67, OTIMYAKOIIASACA TEM, 4YTO
MOJIEKYJIa MIPECTABIIIET COOOMH MIa3MHy.

69. Knerka-xo3sMH, comep:kalias MOJIEKYJy HYKJIEMHOBON KHCIIOTHI IO JIEOOOMY W3 IIII.
66-68.
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70. Kommosunusi, comepraiiasi 3KCIpecCUOHHYI0 KacceTy Mo Jirodomy u3 nm. 1-33 u mo
MEHBIIEH Mepe YTO-TO OHO U3 (papMaLeBTUYECKU MPUEMIIEMOTO HOCUTEIS, BCIIOMOTaTEIbHOTO
BEIECTBA W/WJIM CYCIEHIUPYIOIIEro areHTa.

71. Komnozuius, coxepxaiiast pAAB no mobomy u3 nm. 34-65 u o MeHblueill Mepe
YTO-TO OAHO U3 (papMaLeBTUYECKU MPUEMIIEMOTO HOCUTEIS, BCIIOMOTAaTENbHOTO BELECTBA W/IITN
CYCNEHAMPYIOLIETO areHTa.

72. Kommnozummst mo m. 70 wnm 71, KOTOpas mpencraBiser CoOOW CyCHEH3HIO,
COCTaBJIEHHYIO I BHYTPUBEHHOMN JTOCTaBKU.

73. Kommnozuiusi mo m. 70 winum 71, xoropas TpencTaByisseT coOOW CYCIEH3UIO,
COCTaBJIEHHYIO IUTST HUHTPaTEKaJIbHOTO, HUHTPALUCTEPHATIBHOTO i
UHTparepeOpOBEHTPUKYJISIPHOTO BBEIEHHSI.

74. Cniocob neuenus: manueHTta ¢ Oone3Hbro IlomMme, BKIFOYAOIUI TOCTABKY MALUEHTY
SKCIIPECCHOHHON KacceThl 1o JrodomMy u3 mm. 1-33 mwiun pAAB no mobomy u3 mm. 34-65.

75. Cnocob mo 1. 74, OTIUYAIOIIMNACSA TeM, YTO 3KCIPECCHOHHAs Kacceta n/mimn pAAB
JOCTaBJISIFOT COBMECTHO PA3HbIMU My TSIMU.

76. Cnocod mo m. 74 wimm 75, OTIMYAIOUIMICS TeM, YTO TAIUEHTY BBOJIST
SKCIIPECCHOHHYI0 KacceTy wwnn pAAB myreM BHYTPUBEHHOH W/WIM MHTpPATEKaJIbHOU
JOCTaBKH.

77. Cnocob yny4immeHus: (QYHKLOUH CEpAEYHON, IbIXaTeNbHON W/WIM CKEeNeTHON
MYCKYJIaTypbl y ManueHTa ¢ aeguauroM anbda-riarokosugassl (GAA), BKIIIOYAIOMNN TOCTaBKY
NALMEHTY SKCIPECCHOHHON KacceTsl Mo Jrbomy u3 nm. 1-33 nnu pAAB no mobomy u3 nm. 34-
65.

78. TepameBTuueckass cxema JieueHHs NauueHTa ¢ Oose3Hbpro Ilomme, BkirOHaroLIas
UCTIOJIb30BAHUE SKCIIPECCHOHHON KacceThl 1o Jrodomy u3 nn. 1-33 wiu pAAB no nobomy u3
. 34-65 B KOMOMHAILIMH C UMMYHOMOAYJIITOPOM.

79. TepaneBTuueckas cxema 1o M. 78, OTIIMYAIOLIAsCs TEM, YTO MALHEeHT uMeeT OOJIe3Hb
Ilomne ¢ MO3HUM Ha4daIOM.

80. TepanesTuyeckass cxemMa MO M. 78, OTIMYAIOINAACS TEM, 4YTO MALMEHT HMeEET
uHpaHTUIBHYIO Gopmy Oone3nu [Tomre.

81. TepaneBTuyeckas cxema 1o Jrodomy u3 nim. 78-80, oTiIMYaroLIasiCst TEM, YTO MALUEHT
NOJIy4aeT COMYTCTBYIOLIYIO TEPAIHIO ¢ OPOHXOJMTHKOM, HHIHOUTOPOM ALlETHIIX OJIMHACTEPA3HI,
TPEHUPOBKY CHJIBI AbIXaTeNNbHbIX MbIIIL (T/IM), 3amecTuTeNnbHy0 GepMEHTHYIO TEpaITUi0 W/ WIn
TEPAIUI0 CTUMYJISIIH JradparManibHOTO HEpBa.

82. Hcnonp30BaHHe 3KCIPECCHOHHONW KacceTsl 1o arodomy u3 mm. 1-33 mmun pAAB mo
nrobomy w3 . 34-65 muis neueHus nanrenTta ¢ OonesHpro [lomrre.

83. HMcmonp30oBaHMe 3KCIPECCHOHHON KacceTsl 1Mo odomy u3 mm. 1-33 mmun pAAB mo
mobomy u3 mm. 34-65 A IPUTOTOBIIEHNUS JIEKAPCTBEHHOT'O CPECTBA.

ITo noBepennoctTn
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