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KOOOH-OMTUMU3NPOBAHHAA HYKITEMHOBAA KNCJIOTA,
KOOWPYIOWAA BEJTIOK SMN1

OBJIACTb TEXHHWKHA

HacTtosimas 3asiBka OTHOCHTCS K 00JIaCTH T€HETHUKH, T€HHOM Tepanuu U MOJIEKYJISpHOM
O6uonoruu. bosiee KOHKpETHO, HacToslee H300peTeHHE OTHOCHUTCS K BBIACJICHHOH KOIOH-
ONTHUMHU3UPOBAHHOH HYKJICHMHOBOM KMCJIOTE, KoTOpass komupyer Oenoxk SMNI (6enok
BBDKMBA€MOCTH MOTOPHBIX ([IBUraTeJIbHBIX) HEHPOHOB), IKCIIPECCMOHHON KacceTe U BEKTOPY Ha
ee OCHOBE, a TAKXEe K peKOMOMHAHTHOMY BUpPyCy Ha ocHoBe AAV9 (ameHoaccoUHMHUPOBAHHBIN
BUpyc 9 ceporuna) s yBenuueHus odkcrpeccun reda SMNI B ueneBbIX KIE€TKax, U HMX

IIPpHUMEHCHUIO.

YPOBEHb TEXHUKH

CnunanbHas Mbleysas arpodus (SMA) npeactasnseT co6oit ayToCOMHOE peLIECCHBHOE
HEPBHO-MBILICYHOE HapyUIEHHE, BBI3BAHHOE MYTAlLMSIMH B I'€HE BBDKHBAEMOCTH MOTOPHBIX
(aBurarensHbix) HelipoHoB 1 (SMN1) 1 yrparoit kogupyemoro SMN 6Genika (Lefebvre et al., Cell
(1995) 80:155-165). OrcyrctBue SMN BemeT K JereHepaludd [BUTaTelbHbIX HEHPOHOB B
OprowHOM (IIepesiHeM) pore CIIMHHOTO MO3ra, YTO BEAET K CJIa0OCTH MPOKCHUMAIbHBIX MBILIIL,
OTBEYAIOLIMX 3a II0NI3aHME, XOAbOy, [BH)KEHME 1€ U TJIOTAHHE, U HENPOU3BOJILHO
COKpAallAOLIUXCS MBI, KOTOpbIE ynpaBiasfloT ApixaHueM u kauuiem (Sumner C.J., NeuroRx
(2006) 3:235-245). Taxum obOpaszoMm, nauueHTbl ¢ SMA NpeapacnoyiokKeHbl K NMHEBMOHHUAM U
JAPYTUM I1yJIbMOHAJIBHBIM ITpo0JIeMaM, TaKUM KaK PECTPUKTHBHOE JIErOYHoe 3a00/1eBaHMteE.

['ennas Tepanus npeacrasiiseT coOOW MEPCIEKTUBHBIA CIOCO6 JeueHUs CIHUHAIBHOM
MbliieyHo# atpoduu (SMA).

AJIeHOaCCOUMMPOBaHHbIE BUPYCHBIE (AAV) BeKTOpbI CUMTAIOTCS 3(PGEKTHBHBIMH IS
reqHol Tepanuu LIHC, nmockonbky OHH 00/aZaiOT MOAXOMALIMM TMPOdHIEM TOKCHUHOCTH M
HMMYHOT'€HHOCTH, MX MOXHO HCII0J1b30BaTh B TPAHCYyKIIMM HEPBHBIX KJIETOK, H OHU CHOCOOHEI
OI10CpPEIOBaTh JUIHTENBHY 0 dKcnpeccuto B [JTHC.

AnenoaccounnpoBaHHbIi Bupyc (AAV) mnpexacrabiaser coboit HeGonbwion (20 HM),
HECMOCOOHBIM K CaMOCTOSITEeIbHOH peruikauuu, 0e€3000J104edHbIl BHUPYC. Y 4eJiOBEKa H
PUMATOB OMHCAHO MHOXKECTBO Pa3IMYHBIX cepoTUnoB AAV. ['eHoM aneHoaccOUMHPOBAaHHOIO
BUpyca comepXUT (+ wmau -) oaHouenoudeunyro JHK (ssDNA) mnuHoit okoso 4,7 Thicsd
HyKjeoTd/0B. Ha koHuax monexyinsl reHomHoi JIHK pacnonaraiorcss MHBEpPTUpPOBAHHbBIE
KOHUEBbIE MOBTOPBI (aHri. inverted terminal repeats, ITRs). ['eHOM cOIEPKHUT JBE OTKPBITHIE

paMku cuutbiBanus (auri. ORF): Rep u Cap, cogepxatuue B cebe HECKOIBKO albTepHATHBHBIX
1
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paMOK CUMTHIBAHHUS, KOAUPYIOLIMX pa3iuuHble OenkoBbie npoaykrel. Ilpoayktel Rep umeror

BaXXCHOE 3HAueHHUe Uil pertukauuu AAV, npu stom red Cap, NOMUMO ApYTUX ajlbTePHATUBHBIX
MIPOAYKTOB, Koaupyet 3 kancuaubix 6enka (VP1, VP2 u VP3). beaxu VP1, VP2 u VP3 naxonsitcs
B cootHowenun 1:1:10, o6paszys nkocasapuyeckuit kancua (Xie Q. et al. The atomic structure of
adeno-associated virus (AAV-2), a vector for human gene therapy. Proc Natl Acad Sci USA, 2002;
99:10405-10410). Ilpu obpazoBanum pekomMOUHAHTHOro Bektopa AAV (rAAV) kaccera
skcnpeccur, prankupoBanHas TR, ynakoseiBaetcst B kancug AAV. ['eHbl, HEOOXOAMMBIC 1JIs
pennukauuu AAV, He BXoaAT B kacceTy. PekoMOuHaHTHBIH AAV cuuTaeTcs cambIM O€301acHbIM
¥ OAHMM U3 Hauboliee HIMPOKO MCIOIb3YEMBIX BUPYCHBIX BEKTOPOB IIJIs IIepeHoca I€HOB in Vivo.
BekTopbl MOryT MHQULMPOBATH KJIETKU M3 TKaHEH MHOXXECTBa TUIIOB, 00ECIE4YMBasi MOIIHYIO U
YyCTOHYHMBYIO TPAHCTEHHYO dKcIpeccuto. OHM TaKXKe SBJISIOTCS HEMATOTeHHBIMU U UIMEKOT HU3KUIA
npo¢uns ummyHorennoctu (High KA et al., «rAAV human trial experience» Methods Mol Biol.
2011; 807:429-57).

OnHo#l W3 HacyIMHBIX Lejiell HccnenoBaHuit B oOsiactu pa3paboTku 3¢ GheKTUBHON
I€HOTEPAIIHUH SIBJISIETCS KOJOH-ONTUMH3alMsI FTEHOB HHTEpECca B COCTABE BEKTOPOB IS Oy UEHHUs
MaKCHUMaJIbHOI'O YPOBHS OKCIIPECCMM [E€HOB HHTEpeca, 4YTO, B CBOIO O4Yepelb, [O3BOJIUT
UCIIO/IB30BATh ISl AOCTHXKEHHUSI 3HaYUMOro 3¢ dexra 6os1ee HU3KKHE 03Bl BEKTOPA.

OaHHMM 13 CBOMCTB F€éHETHYECKOT O KOJIa SBISIETCS BHIPOXK/IEHHOCTD - CIIOCOOHOCTH Pa3HbIX
KOAOHOB (TPHHYKJIEOTHIO0B) KOAUPOBATb OJHY U TY € aMUHOKUCIIOTY. Takue KOMOHbI, KOTOpbIE
JArT OJHY M Ty K€ aMHMHOKHCJIOTY B NpOLECCe TPAHCIISUMM, HAa3bIBAIOTCS CHHOHUMUUYHBIMH. B
NPUPOIHBIX NMOCIEAOBATENBHOCTSX BBIOOP OJHOIO U3 CHHOHMMHYHBIX KOJOHOB OCYILECTBIISAETCS
Cily4alHbIM 00pa3oM B IIpoliecce BOJIOLMH, OAHAKO YaCTOThI MCIIOJIB30BAHUS CUMHOHUMHYHBIX
KOJOHOB OTJIMYAIOTCA: I KaXAOH aMHMHOKHUCIIOTHI €CTh 00jiee U MeHee IpeArlovTHTEIbHBIE.
Konon-ontumuzanuss - 3TO MIMPOKO HCHOJIb3yeMas B MHUpPE TEXHUKA, HalpaBieHHas Ha
NOBBILIEHUE NPOAYKTHBHOCTH HapabOTKM OEJIKOBBIX MOJIEKYJ, KOTOopas 3akjrouaercs B
palLMOHAIbHOM COIIOCTABJIEHUH KaXX10H aMMHOKUCIJIOTE B OCJIKOBO# MOCIeA0BATEILHOCTH OJTHOTO
U3 MOAXOASIIMX CHHOHMMHYHBIX KOJOHOB. OJHH M3 pacHpOCTPAHEHHBIX NPUHLMIIOB KOJOH-
ONTMMH3ALMH [10Jpa3yMeBaeT UCMOJIb30BaHNE Hanbosee YacThIX KOJOHOB, BIIOCIEACTBHU ObLIH
NPeUIOXKEHB] U APYTHE MOAXOAb], TAKHE KaK rapMoOHHU3aIus (BOCHPOU3BEACHHUE paclpeesiCHUs]
4acTOT MCIIO/NB3YEMBIX KOIOHOB), HO M OHM HE Bcerja JaroT YBEIWYEHHE MPOLYKTHBHOCTH.
[Tomumo wyacToT K0m0HOB Ha 3¢¢deKkTUBHOCT, HapaboTku MoxeT BiauATh GC-coctaB
[I0CJIEA0BATEIbHOCTH (OTHOILIEHHE KOJIMYECTBA I'YaHHHOB M LIMTO3UHOB K CyMMAapHO# [JIMHE
NOCJ/IEIOBATEIbHOCTH), B 4acTHOCTH, OblI0 Mnoka3aHo, 4to 3aBbllleHHbI GC-cocras
accouuupoBal ¢ nosellieHdeM konuuectBa MPHK B knetkax mnekonuraromux Grzegorz Kudla

ET AL., High Guanine and Cytosine Content Increases mRNA Levels in Mammalian Cells, June
2
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2006, Volume 4, Issue 6, €180, pp. 933-942). Taxkxxe CTOUT OTMETUTD, YTO YCTONUUBbIE IJIEMEHTHI

BTOpHYHOM cTpykTypbl MPHK, T.e. uMetole HU3KYI0 CBOOOIHYIO SHEPruio (GojauHra, MOryT
CHMKaTh 3G (PEeKTUBHOCTb.

PaznuyHble BapraHThl KOJAOH-ONTHMU3ALMH MOCTIEA0BATEIbLHOCTH N€HA UHTEpPECA MOTYT
NPUBOIUTH K CieAyIolIeMy (B CpaBHEHHUE C TEHOM JIMKOIO TUMA):

a) YpOBEHb 3KCIpPecCHH I'€HOB MHTEpeca Oy1eT HE3HAUUTENBHO YBEJIHYEH;

0) ypOBEeHB KCIIPECCUM I'eHOB MHTepeca OyIeT 3HaUUTEIbHO yBEeJIHNYEH;

B) YPOBEHb 3KCIIPECCHMHU I'€HOB HHTEPECA OCTAHETCS MPUOTU3UTEILHO HA TOM K€ YPOBHE;

') YPOBEHBb IKCIIPECCUU T€HOB HHTEpeca OyIeT MOHUMKEH.

Takum oOpazoM, ecTb nOTPeOHOCTH B MOJYYEHHH KOIAOH-ONTHUMHU3UPOBAHHOM
nocienosarenbHocTd reHa SMN1 juist yBennyenus sxenpeccuu reda SMN1 B 11eneBbIX KJI€TKaX.

bBUI0 yCTaHOBJIEHO, UTO KOAOH-ONMTUMHU3UPOBaHHas rociaeaoBaTeibHOoCcTh SMN1 (SMNI1 -
GeneBeam (unu cokpauienno SMN1-GB)), koTopas uMeeT HYKICOTHAHYIO MTOCIIEA0BATEILHOCTh
SEQ ID NO: 2, Heo>)xuJaHHO yBEJIMYUBAET TpaHckpuIuuio rera SMN1 Gosee uem B 3 pasa, TO
€CTh HCOXXHUAAHHO yBenuuuBaeT koyinuecTBo konud MPHK SMN1-GeneBeam B 6os1ee uem 3 pasa
no cpasaennto ¢ SMN1-WT (aukoro Tumna), 4To B CBOIO OYepe/b IPHBOIUT K 3HAUYHTECILHOMY
yBENMYEHUIO Kenpeccun reHa SMN1 u, coorBercTBenHO SMN Oelka.

KpaTtkoe onucanue uzobperenus

B omHOM u3 acnekToB Hacrosilee M300peTeHME OTHOCHTCS K BBIAEJIIEHHOM KOJIOH-
ONTUMHU3MPOBAHHONW HYKJIEHMHOBOH KHCJIOTe, Koropas koaupyeT Oenok SMNI (6esok
BBDKHBAEMOCTH MOTOPHBIX HeHpoHoB) ¢ SEQ ID NO: 1, u BKIIOYAET MOCIEAOBATEILHOCTD
HyKJienHoBo# kuciotsl SEQ ID NO: 2.

B oxHOM M3 acnekToB Hacrosiee H300peTeHHE OTHOCHTCS K KCIIPECCHOHHOM KacceTe,
KOTOpasi BKJIOYAET BBILIEYKA3aHHYIO KOJOH-ONTHMU3UPOBAHHYIO HYKJIEHHOBYIO KHCIIOTY.

B HekoTOpbIX BapHaHTaX 5KCHPECCHUOHHAsl KacceTa BKJIIOYAET CIIEAYIOLIHE JJIEMEHTHI B
HanpaBJIEHUH OT 5'-KOHLA K 3'-KOHILY:

nesbld (nepBbiit) ITR (MHBepTHPOBaHHBIE KOHIIEBBIE TOBTOPHI);

CMV (uuToMerasoBUpyCHBIi) IHXaHCED;

CMV (uutoMmeranoBupycCHBIit) IpoMoTeEp;

uHTpoH reHa hBG1 (ren cyObeaunuibl remorio6uHa raMma-1);

BBLILICYKA3aHHYIO KOJAOH-ONTHMU3MPOBAHHYIO HYKJIEHHOBYIO KUCJIOTY reHa SMNI ;

curnain noavagenuaposanust hGH1 (cursan nojivageHWIiMpoBaHUsl TeHa rOpMOHA pocTa
4eJI0BeKa);

npasbit (BTopo#) [TR.
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B HEKOTOPBIX BapHaHTax 3KCIPECCHMOHHAsE KacCe€Ta BKIIIOYACT HYKJIEHHOBYKO KHUCJIOTY €

nociaenoBatenbHocThio SEQ ID NO: 4.

B onHOM U3 acnieKToB HacTosllee U300peTeHHe OTHOCUTCS K 3KCIIPECCHOHHOMY BEKTOPY,
KOTOPBIN BKJIFOYAET BbILIEYKA3aHHYIO KOJOH-ONTHUMU3UPOBAHHYIO HYKJIEUHOBYIO KHCJIOTY HWJIH
BBILLIEYKA3aHHYIO KacceTy.

B oaHOM U3 acnekToB HacTosllee H300pEeTEHHE OTHOCUTCA K PEKOMOMHAHTHOMY BHUPYCY
Ha ocHOBe AAV9 (ameHoaccolIMUPOBaHHBINA BUpYC 9 cepoTHna) 11 YBETHUCHHU S IKCITPECCHU I'eHa
SMN1 B nejeBbIX KJIETKaX, KOTOPBI BKJIIOYAET KalCHJ M BbIIIEYKa3aHHYIO JKCIPECCHOHHYIO
Kaccery.

B HexoTOphIx BapuaHTax peKOMOWHAHTHBIM BUpPYC Ha ocHoBe AAVO umeer kancuj,
KOTOpBIH BiouaeT O6enok VP1 AAVO.

B HexoTOppIx BapuaHTax peKOMOMHAHTHBIH BHPYC Ha OCHOBe AAV9 umeer kamcuj,
KOTOphIH BKItouaeT Oesok VP1 AAVY, umeromnii aMMHOKHCIOTHYIO MOCIe/10BaTeIbHOCTh SEQ
ID NO: 5.

B HEKOTOpBIX BapHaHTaXx PeKOMOMHAHTHBIA BUPYC Ha OCHOBe AAV9 uMeeT Karcui,
KOTOpBIH BK/IIO4aeT 6eok VP1 AAVY, uMerouuii aMUHHOKHCIOTHYIO T0cei0BaTebHOCTh SEQ
ID NO: 5 ¢c ogHO# UM HECKOJIBKMMH TOUEYHBIMU MY TalUSIMU.

B HekoTopeIx BapHaHTax pexkOMOMHAHTHBIH BUpYyC Ha ocHOoBe AAV9 uMeeT Kancui,
KOTOphI# BKIto4aeT 0enok VP1 AAV9, umerolinit aMMHOKHMC/IOTHYIO T0CIe10BaTebHocTh SEQ
ID NO: 5 unu aMHHOKHCIIOTHY 10 nocienoBate/ibHocth SEQ ID NO: 5 ¢ 01HOM WIIM HECKOJILKUMH
TOYEYHLIMM MYTaLMsSIMH, a O3KCIPECCHOHHAs KacceTa BKJIIOYAET CJSAYIOLUME JJIEMEHTBl B
HaITpaBJICHUH OT 5'-KOHIIA K 3'-KOHLY:

CMYV suxancep;

CMV npomortep;

UHTpoH resa hBGl;

BBIIIEYKA3aHHY IO KOJOH-ONTHUMU3UPOBAHHYIO HYKJICMHOBYIO KUCJIOTY reHa SMN;

cursan nonuangeHunuposanus hGHI;

npasbiii [TR.

B HexkoTopwIXx BapHaHTax pPeKOMOWHAHTHBIA BHpYC Ha OcHOBe AAV9Q uMeer Karcuj,
KOTOpBIH BKMo4daeT 6enok VP1 AAV9, uMeromnii aMuHOKHCJIOTHYIO MOCIEI0BATENBHOCTE SEQ
ID NO: 5 nnu aMuHOKHCIOTHYO nocienoBaTebHOCTh SEQ ID NO: 5 ¢ 01HO# MM HECKOJIBKUMH
TOYECUHBIMH My TalMsIMHU, & SKCIIPECCUOHHAs KacceTa BKJIIOUYAET HYKJIEMHOBYIO KucioTy ¢ SEQ ID
NO: 4.

B onHOM M3 acmekToB HacTosllee H300peTEeHHE OTHOCHTCS K (apMaleBTHUECKOM

KOMIO3ULMH JJis 1ocTaBky reHa SMIN1 B HEJICEBBIC KIICTKH, KOTOpas BKJIFOYacT BbIHIGYKaBaHHbIﬁ
4
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peKoMOMHAHTHBIN BUpyC Ha oOcHOBe AAV9 B codeTaHuMM C OAHMM MJIM HECKOJIbKUMH

(hapmalleBTHUECKH PUEMIIEMbIMU 3KCLIUTTUEHTAMH.
B oaHomM wu3 acnekToB HacTosinee u300peTeHHe OTHOCHTCS K HPHUMEHEHHIO
BBIILIEYKA3aHHOTO pPEeKOMOMHAHTHOrO BHpyca Ha ocHoBe AAV9 uau Bblllieyka3aHHOM

KOMIIO3UUMH I 10cTaBKU reHa SMN1 B uenesble KIETKH.

KpaTkoe onucaHue yeprexeii

Qurypa 1. Dxcnpeccuss SMN1 na yposue MPHK nociie tTpancdexiun. Kinerkn HEK293 u
HSMC 6pumn Tpancdenuposansl 5 Mxr mnazmua pAAV-SMNI-WT u pAAV-SMNI-GB
(xoampyromux reH SMNI1 6e3 KOJOH-ONTUMHU3AINK M C KOJOH-ONTHUMH3ALMEN 110 aIrOpUTMY
GeneBeam). Uepes 72 y konuuectBo konuid reHa SMN1 B kax oM o6pasiie ObL10 ONPEEICHO ¢
nomowpro xosnuyectBeHHOH I[P (n = 3). Takxke Obl0 OompeneseHO KOMHYECTBO KOMUH reHa
nomatunero xo3saictea GAPDH. Bee nonyuennsie konnyectna it SMN1 GbUH HOpMaIH30BaHbl
Ha 10000 xomuit resa GAPDH B xaxaom obpasue. [lpeacraBiieHbl AaHHBIE 110
HOPMAaM30BaHHOMY cpeaHeMy konudecTBy konuit SMNI1-WT, SMN-GB a5 06eux KIeTOYHBIX
JMHWHM, € YyKa3aHUWEM CTaHJApPTHOIO OTKJIOHEHUs. TakXke MpeAcTaBIeHO COOTHOIICHUE
HOpManu30BaHHOro kojudectBa konuit SMN1-GB u SMN1-WT B kaxo#t JIMHUH,

@urypa 2. Dkcnpeccuss SMNI Ha ypoBHe Gesnika nocie tpaHchekunn. Kinerku HSMC
Obutu TpaHchenuposanbl 5 MKT maasmMun pAAV-SMNI1-WT u pAAV-SMN1-GB (xoaupytomux
red SMN1] 6e3 KOIOH-ONITUMH3ALIUH U C KOJOH-ONITUMH3aLMel o anroputMy GeneBeam). Uepes
72 4 KIeTKH ObUIM IOKpAILEHb! NMEePBHUUHBIMH aHTUTENaMd K Genxky SMNI1 u BTOpHYHBIMH
aHTUTeNnaMu, MedeHbIMU Alexa Fluor 488, B xaxnom obpasue (n = 3). [Ipencrasiena cpeanss
MHTEHCHBHOCTb (PJIFOOPECLEHTHOIO CHUTHAala [UIS >KUBBIX KJIETOK B oOpasnax 3a BLIUETOM
(OHOBOro CHrHaja, IOJYYEHHOrO Ha KJETKaX, OKpPAllEeHHBLIX BTOPHYHLIMM aHTUTEIAMH 6e3
HEPBUYHBIX aHTUTE, C YKa3aHUEM CTaHJAAPTHOTO OTKJIOHEHHS.

@urypa 3. CootHowenne skcnpeccud SMNI1 Ha yposHe MPHK wu Genka mnocne
tpancaykuuu. Knetku HSMC 6pn TpancayuunpoBansl Bupycamu AAV9-SMN1-WT u AAV9-
SMNI1-GB B 3 He3aBUCHMBIX 3KCIIEPUMEHTaX, B KaXKIOM H3 KOTOPBIX 3((EKTUBHOCTD
TpaHCIYyKUMH cocraBuia He MeHee 50% no xonTponbHOoMy GFP-comepxkaiemy Bupycy.
Okcnpeccust SMNI1 6pu1a onpenenena Ha ypoBue MPHK u Genka (cM. Bbimie), mocije 4ero
nocyuTano cootHouenue skcnpeccud SMN1-GB u SMN1-WT. Cpeative cooTHOIEeHHsT BMecTe
CO CTaHAAPTHBIMH OTKJIOHEHHSIMH NIpE/ICTaBlIeHbl B urype.

Onpeoenenus u obwue memoosi
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Ecau uHoe He OMPELACIICHO B HACTOSIEM JOKYMEHTE, Hay4YHbIE H TEXHHYCCKUC TCPMHHBI,

MCIIOJIb3YEMBIE B CBSI3U C HACTOSIIIUM M300peTeHrueM, Oy IyT UMETh 3HAUEHHS], KOTOpbIE OOBIYHO
MIOHSATHBI ClIELIMATMCTaM B JaHHOH 001acTH.

Kpome Toro, eciu no KOHTEKCTY He TpeOyeTcs HHOe, TEPMHHBI B €IMHCTBEHHOM 4YMCIIE
BKJIIO4AIOT B ce0s TEpMHHBI BO MHOXXECTBEHHOM 4HCIIE, U TEPMHHBI BO MHOXXECTBEHHOM YHCJIE
BK/IIOYaloT B ceOs TepMHHBI B eJMHCTBeHHOM uucie. Kak npaBuiio, ucrnosb3yemas
KJIaccuUKalus U METOAbl KyJIbTUBHPOBAHUSI KJIETOK, MOJIEKYJIIPHOH OHMOJIOTHH, HMMYHOJIOTHH,
MUKpOOHOJIOIMM, TEHETHKH, aHaJIMTHUYECKOM XUMHH, XUMHHM OpraHHYeCKOro CHHTE34,
MEIMIIMHCKOM W (apMaleBTHYECKOH XHMHUM, a Takke TrUOpuaM3auMyd U XUMUU Oejika H
HYKJI€MHOBBIX KHCJIOT, ONUCAHHbIE B HACTOSILEM JOKYMEHTE, XOPOLIO M3BECTHBI CIIELHAIUCTaM
¥ IIMPOKO MPHUMEHSIOTCS B JaHHO# obnacti. depMeHTaTHBHBIE peakUUUd U COcoObl OYHUCTKH
OCYUIECTBJISIIOT B COOTBETCTBMM C HHCTPYKUMSMM [POW3BOAMTENS, KaK 3TO OOBIYHO
OCYUIECTBISAETCS B JaHHOH 0ONIACTH, WJIM KaK OMUCAHO B HACTOSLLEM JOKYMEHTE.

«BplaeneHHblit» 03HaYacT U3MEHEHHBI WIM yJQJeHHbIH M3 NPUPOJHOIO COCTOSHHSL.
Hanpumep, HyKJIeHHOBast KUCIOTa UK NENTUA, B IPUPOJE NPUCYTCTBYIOLIME B )KUBOTHOM, HE
ABJISIIOTCS «BBLACJIEHHBIMH», HO T€ )€ HYKJIEHHOBas KHUCJIOTAa MJAM MNENTU, YaCTUYHO HUIIH
MOJIHOCTBIO OTACJIEHHBIE OT MaTepHaloB, COMYTCTBYIOUIMX UM B UX NPUPOJHOM COCTOSIHHH,
SBJIAIOTCS  «BBIIEJICHHBIMU». DBbloeneHHas HyKJIeMHOBas KHCIOTa MM 0€JI0K  MOIyT
CYLLECTBOBATh, [10 CYIIECTBY, B OUMUIEHHOW GopMe HIIH MOTYT CyUIECTBOBAaTh B HEIPUPOLHOM
OKPYXEHHH, TAKOM KaK, HallpUMEP, FeHETUYECKH MOJIM(PUUUPOBAHHOM KIIETKE.

OmnpeneneHust «BCTpEYAIOUMHCS B MPUPOLAE», «HATHUBHBIR» WM «JIMKOrO THIA»
HCIOJB3YIOT U1 ONHMCAaHHA OOBEKTa, KOTOPBI MOXXHO OOHApYy>XHWTh B IIPUPOAE Kak
OTJIMYAIOIIMKACS OT I[OJIy4aeMOI'o HCKycCTBeHHO. Hampumep, OesIoOK WM  HYKJIEOTHIHAs
MOC/IEA0BATENbHOCTD, MPUCYTCTBYIOIIME B OpraHui3me (BKJIIOHasi BUPYC), KOTOpPbIE MOXKHO
U30JIMPOBAaTh M3 HCTOYHMKA B IPUPOJIC, M KOTOPbIE HE MOJU(PHUUUPOBAHBI YMBbIILIEHHO
CTNELHAIUCTOM B J1aDOPaTOPUH, SABJISIFOTCS BCTPEHAIOLIMMHUCS B IPUPOJIE.

TepMmuH «reHOM» OTHOCHTCS K MOJHOMY IeHETHYEeCKOMY MaTepuasly opraHu3ma.

B HacTosueM onucanuu U B nociaenyouei gopmysie n306peTeHus, eci KOHTEKCTOM He
NpeLyCMOTPEHO HHOE, CI0Ba «BKJIIOYATb» M «COAEPXKATb» HJIHM MX BapvalMd, Takue Kak
«AMEIOLIUNY», «BKJIIOUYAET», «BKIIOYAIOLIUH», «COAEPXKUT» HIIM «COAEpX alMil», clemayer
NOHMMATh KaK BKJIIOYEHME YKa3aHHOIO LEJOro WM IPYIIbl LUEJbIX, HO HE UCKIIOUEeHUE J1000ro

APYToro i€Jj1oro HiH IpyImmsl HENbIX.

Bbenok (Ilenmuo)
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B HacrosiiieM OHMCaHWH, TEPMHHbBI «IIENTHA», «IOJHIENTUA» H «OEIOK» HCIOJb3YIOT

B3aHMO3aMEHSEeMO, U OHU OTHOCSITCS K COCAHHEHUIO, COCTOSILEMY U3 aMUHOKHUCIIOTHBIX OCTAaTKOB,
KOBQJIEHTHO CBSI3aHHBIX MNENTHIHLIMM CBS3SMM. belOK HWIM NenTul JOJ/DKEH COAep)KaTrhb 10
MEHbILIEH Mepe [Be AMUHOKUCIOTHI, U HE CYLIECTBYET OIPAHMYEHHUH MO MAKCUMAJIbHOMY
KOJIMUECTBY AMHHOKHCIIOT, KOTOpPble MOXET COAEpXaTh I0C]IE0BATEILHOCTE OenKa WK
nentuaa. [omunentuasl BKIOYAIOT J000M rmenTtua uiau Oesok, coaepxaluit jse i Oosee
AMHUHOKHUCJIOT, COEIMHEHHBIX APYr C JAPYroM IENTHAHBIMU CBsS3siMH. Kak 1puMEHsIOT B
HACTOSIIIEM ONUCAHHUU, TEPMUH OTHOCHTCS MU K KOPOTKHUM L€MsM, Takxe OOMIENpUHSTO
obo3HauaeMbIM B 3TOH obnacT, HampuMep, Kak MEeNTHIbI, OJUIONENTU/IbI U OJIMTOMEDPBI, U K
foJiee JUIMHHBIM 1I€IISIM, KaK MpaBUiio, 0003Ha4YaeMbIM B 3TOH 00JIacTH Kak O€JIKH, MHOXKECTBO
TUIIOB KOTOpBIX cyulecTByeT. «llomunenTuasl» BKIIOYAKOT, NMOMHMO [pPOYEro, HalpUMeED,
OMOJIOTHYECKH aKTHBHBIE (ParMEHTHI, MO CYILIECTBY, T'OMOJIOTMYHbIE TOJHUIICIITU/IBI,
OJIMTONIENTHIbl, TOMOJIUMEPBI, T€TePOAUMEPDI, BAPUAHTHI MOJIUNCNTUA0B, MOIU(PULHUPOBAHHEIE
MOJIMIIENTH/IBbI, TPOU3BOJHBIE, AaHAJIOTH, CIMTHBIE Oenku. [oMUNenTHAb BKIIOYAKOT TPUPOAHBIE

MNCNTHABI, peKOM6HHaHTHBI€ NCNTUABI, CHHTCTHUYCCKHUE NCNTUABI HJIH UX KOMOMHAIHIO.

Mounekynvl HyK1€UHOBLIX KUCTIOM

TepMuUHBI «HYKJIEHHOBasi KHUCJIOTa», «HYKJIEHHOBas IIOCJIEAOBATEbHOCTL»  HIIH
«HYKJIEMHOBOKHMCJIOTHAs  NOCNEJ0BATEIBLHOCTDY,  «IOJHHYKICOTHA»,  «OJUIOHYKJICOTHUAY,
«TIOJIMHYKJICOTHIHAsl MTOCJIEAOBATENBHOCTE» U «HYKIJICOTHHAS MOCJIEN0BaTe/IbHOCThY, KOTOphIE
MCIIOJIB3YIOTCSl PaBHO3HAYHO B JIAHHOM OIMCAHMH, 0003HAYalOT YETKYIO MOCJIE0BATEIILHOCTD
HYKJIEOTU/I0B, MOIU(ULIUPOBAHHBIX UM HEe MOAUDHUIMPOBAHHBIX, ONPEACIAIONIYIO (hparMeHT
WIH YYacTOK HYKJIEHHOBOM KHCJIOTBI, COAEPXKAIIYIO HJIM HE COAEPXaUIyI HENpUPOIHBIE
HYKJICOTUABI U sBistoutytocs aubo asyxuenoveunod JJHK unn PHK, nmubo oanounenouyeqnoi
JUHK unn PHK, nubo npoaykramu tpanckpunuuu ykazanusix JJHK.

Crieunanuct B Toi obnactu umeer OOLUIME 3HAHHS O TOM, YTO HYKJIEMHOBBIE KHCIIOTHI
SBJISIIOTCS  TMOJIMHYKJIEOTHJAaMH, KOTOpbIE  MOXHO  THAPOJM30BaTh O MOHOMEPHBIX
«HYKJICOTHUIOB». MOHOMEpHbIE HYKJIECOTHIBl MOXHO THIPOJIU30BaTh B HYKJIeo3uabl. Kak
OPUMEHAIOT B HACTOSILIEM  ONMCAHUM, MOJMHYKJICOTHABl BKJIIOYAIOT, B  Ka4yecTBe
HEOTrpaHUYMBAIOLINX IPUMEPOB, BCE MOCIIEA0BATEILHOCTH HYKJIEHHOBOH KHUCIIOTEI, MTOJTydYaeMble
moObIMU criocobamu, JOCTYHHBIMHU B 3TOi 001acTu, BKIIIOYas, B KaUeCTBE HEOTPaHHMUHUBAIOLIUX
IIPUMEPOB, PEKOMOMHAHTHBIE CIIOCOObI, T.€. KIIOHUPOBAaHUE MOCIIEA0BATEIbHOCTEM HY KJIEHHOBOM
KHCJIOTBl M3 PEKOMOMHAHTHOM OHONMMOTEKM WM TI'e€HOMa KJIETKH, HCIOJIb30BaHUE OOBIYHOM

TEeXHOJIOTUM KjlIoHupoBanus u [I11P u 1.01., 1 cnocobamu cuHTE3a.
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31ech TaKXKe ClIcayer YIOMAHYTb, dYTO HAdaHHOC m306peTeHne HC OTHOCHTCA K

HYKJIEOTUJHBIM [OCJIEA0BATENBLHOCTAM B UX PHUPOIHOM XPOMOCOMHOH cpefie, T.e. B IPUPOJIHOM
cocrossHuu. IlocneoBaTenbHOCTH JAHHOTO H300peTeHusl ObUTH BBIIAEIEHb! H/UJIK OUYHILIEHBL, T.€.
ObUIH B34ThI MIPSIMO MJIM KOCBEHHO, HATPUMeEp, Iy TeM KOITHPOBaHHUS, [IPH 3TOM UX cpeja Oblia 1o
MeHbUIeH Mepe 4YacTM4HO MoauduuupoBana. Takum o0pa3om, Takxe 37eCh cieayer
noJgpa3syMeBaTb M30JHMPOBAHHbIE HYKJICMHOBBIE KMCJIOTHI, MOJYYEHHBIE MyTE€M TIe€HeTHYEeCKOH
pekoMOHMHALMK, HaNpUMeEp, C MOMOUIbIO NPUHUMAIOLIMX KIETOK (KJIETOK-XO035€B), HIH
TIOJIyUEHHbBIE [TyTeM XHMHUYECKOT0 CUHTE3a.

«BblaeneHHas» MojieKyna HYKJIEHHOBOM KHCJIOTBHl IIpeACTaBiIsieT co00#M MOJIEKYyITy
HYKJIEMHOBOHM KHCIJIOTBI, KOTOpasi MACHTU(GHULHMPOBAHA M OT/EJEeHa OT 110 MEHblled Mepe OJHON
MOJIEKYJIbl HYK/IEHHOBOM KUCIIOTBI-IIPUMECH, C KOTOPOH OHa OOBbIYHO CBsSI3aHA B €CTECTBEHHOM
MCTOYHHUKE HYKJIEMHOBOH KHMCJIOTBI HyKjea3bl. BeleseHHas MoneKyya HYKJICHMHOBOH KHCIIOTBI
OT/IMYAETCs OT TOH (OPMBI MJIM HabOpa, B KOTOPBIX OHA HAXOAMTCSA B €CTECTBEHHBIX YCIIOBHSIX.
Taxum 06pa3oM, BBLAEIEHHAsT MOJIEKyJa HYKJIEHHOBOM KHCJOTBI OT/IMYAETCS OT MOJIEKYJIbI
HYKJIEMHOBOM KHCJIOTBI, CYyLIECTBYIOIIEH B KJIE€TKaX B ECTECTBEHHBIX YycioBusiX. OHaKo
BbIIEJICHHAS MOJIEKYJla HYyKJIEMHOBOM KHMCIOTBHI BKJIIOYA€T MOJIEKYJY HYKJIEHHOBON KHCIIOTHI,
HaXOAAILIYXOCs B KJIETKAX, B KOTOPbIX B HOPME MPOUCXOIUT IKCIIPECCHs HyKJleas3bl, HalIpUMep, B
ciIydae, €CJid MOJIEKYJ1a HYKJIEMHOBOM KMCIIOThl MMEET JIOKATH3ALUIO B XPOMOCOME, OTJIMUHYIO OT
€€ JIOKAIU3alHU B KJIETKaX B €CTECTBEHHbIX YCI0BHUSIX.

TepMuH Hyk/I€OTHIHAs IOC/EOBATENbHOCTh OXBATHLIBAET €r0 KOMIUIEMEHT, €CJIM HE
ykazaHo uHoe. Taxum 00pa3oM, HYKIEHHOBYKO KHCIOTY, HMEIOUIYI0 OIPEICICHHYIO
NI0CJIEI0BATENIbHOCTD CJielyeT IIOHUMAaTh KaK OXBaThIBAIOUIME €€ KOMILJIEMEHTAPHYIO LIEIb C €€
KOMIUIEMEHTapHOH M0CJIe0BATEILHOCTBIO.

Tepmunbl «Tpachopmanuusi», «TpaHcHeKUusi», «TPAHCAYKUMSA» OTHOCATCH K JOGOMY
Crocofy MM CpejACTBaM, C MOMOILBLIO KOTOPHIX HYKJIEMHOBAS KHCJIOTA BBOAUTCS B KIIETKY HIIH
OpraHu3M-XO03sKH, U MOTYT OBITh HCIOJIb30BAHbI B3aUMO3aMeHIEMO 1S [Iepe1ayl aHaIOrHYHOIO
3HavyeHus. Takue cnocobbl BKIIIOYAIOT B ces1 6e3 orpaHuyeHUs TPaHCHEKLHIO, 3JEKTPOIIOPALIHIO,

MHKPOMHBEKLUHU, HHUUHpoBaHue, [1D] -cnasienne u ToMmy noaoGHOE.

Aoenoaccoyuupoeannulii eupyc (AAV)

Bupycel cemeiicra Parvoviridae nmpencrapnsior coboit HeGonpine JTHK-conepxkarme
BUpychl UBOTHBIX. CeMmeiicTBO Parvoviridae Moxer ObiTh pasgesieHo Ha ABa MOACEMENCTBA:
Parvovi’rinae, IPEACTABUTENIN KOTOPOro HHGUUMPYIOT MO3BOHOYHBIX XXUBOTHBIX, 1 Densovirinae,
NpPEACTaBUTENIM KOTOporo HHGpuuupyot HacekoMbix. K 2006 roay 6eutn onucans! 11 cepoTurion

azeHoaccouuupoBansoro Bupyca (Mori, S. ET AL., 2004, «Two novel adeno-associated viruses
8
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from cynomolgus monkey: pseudotyping characterization of capsid protein», Virology, T. 330 (2):

375-83). Bce wu3BecTHble CEpOTHIBI MOTYT UHQUUMPOBATH KJIETKH MHOIMX BHJOB TKaHEH.
TkaHeBass cneUU(PUUHOCTL ONpPENENISIeTCs CEpOTHIOM OENIKOB Karchja, MO3TOMY BEKTOpPbI Ha
OCHOBE aJIEHOACCOLIMHPOBAHOIO BHUpYCa KOHCTPYUPYIOT, 3a/aBasi HEOOXOTUMBIM CEPOTHIL.
HononnurtenbHass uHbOpMalUs IO HapBOBUpYcaM W JIpYTMM NpeacTaBuTensM Parvoviridae
onucana B guteparype (Kenneth 1. Berns, «Parvoviridae: The Viruses and Their Replication»,
Chapter 69 in Fields Virology (3d Ed. 1996)).

['eHoMHas opraHM3alus Bcex M3BECTHBIX CepoTHUNOB AAV oueHb cxojHa. ['eHom AAV
npeacTasiseT coOoi JMHEHHYI0 ogHOoLenoueyHyto Monekyny JIHK, kotopas comepxut MeHee
gyeM npumepHo 5000 HykieoTHa0B (HT) B JuiMHY. MlHBepTHpOBaHHble KOHIEBbIC MOBTOPHI (ITR)
(baHKUPYIOT YHHKaJbHbIE KOAMPYIOLIME HYKJIEOTHIHBIE MOCIEA0BATENBLHOCTH PEIUIMKALUH
HEeCTPYKTypHBIX 6enkoB (Rep) u crpyktypubix 6einkos (Cap). ['en Cap koaupyer 6enxu VP (VPI,
VP2 u VP3), xortopple obpasyror kancui. KoHueBble 145 HYKIEOTHHOB —SBIISIOTCS
CaMOKOMIUIEMEHTAPHBIMH W OPraHU30BaHbl TakuM 00pa3oM, 4TO MOXeET ObiTh CHOPMHpPOBaH
SHEPreTHYECKH CTaOMIIbHBI BHYTPUMOJIEKYJISIDHBIA aymuieke, oOpasyrommuid T-o6pasHyro
LIMHIECYHYIO CTPYKTYpy. Takue 1umuneyHble CTPYKTYPhl (YyHKIIMOHMPYIOT KaK TOUYKM Hayasa
pennukauuu JIHK Bupyca, sBassice npaiimepamu uis kinerounoro JJHK-nomumepasuoro
xoMmiutekca. Ilocne nudexunn kierox miekonurawomux AAV aukoro tana (WtAAV) renst Rep
(nanpumep, Rep78 u Rep52) skcnpeccupyiores ¢ momoinbto P5 npoMotopa u P19 npomotopa,
COOTBETCTBEHHO, M 00a Oesika Rep BBIMOTHSAIOT OrpeiesieHHYI0 GYHKIIHIO B pEIUIMKAL[M¥ reHoMa
Bupyca. CnialicuHr B OTKpBITON paMke cuuThiBaHUs Rep (Rep ORF) npuBomut k sxcmnpeccun
¢aktryeckn yeThipex GenkoB Rep (Hanmpumep, Rep78, Rep68, Rep52 u Rep40). Onunako 6b110
nokasaHo, 4ro HecniakcupoBannas MPHK, xomupyiomas Oenxu Rep78 u Rep52, ssasercs

JIOCTATOYHOM JUIsl NPOAYKUHH BekTopa AAV B KJIETKax MJIEKONUTAOLINX.

Bexmop

TepMuH «BeKTOp» MpPU HCIIOAB30BAaHMU B HACTOAUIEM JOKYMEHTE O3HAYAET MOJIEKYIY
HYKJIEHHOBOM KHUCIIOThI, CNOCOOHYIO TPaHCIOPTUPOBATH IPYTYHO HYKJIEHHOBYK) KHCIIOTY, C
KOTOpOM OHa COEMHEHA.

Tepmunbl  «uHbeKUMOHHAs eauHUUa» (ve), «UHQPEKIMOHHAs YacTHLA»  WJIH
«PETUTUKALUNOHHAs €IMHHUILIA», KaK HUCIIOIB3YyeTCs B OTHOUICHUH BHUPYCHOIO THUTpPA, OTHOCATCH K
YUCIy MHQEKUMOHHBIX YacTHI PEeKOMOMHAHTHOrO BekTopa AAV, KOTOpOe H3MEPSIOT
IOCPEACTBOM  aHanu3a HHQPEKIUOHHBIX LEHTPOB, TaKXK€ M3BECTHOIO KAk  aHalu3
PEMIMKALMOHHBIX LIEHTPOB, ONKMCAHHBIN, HallpuMep, B nyOaukaiun McLaughlin et al., J. Virol.

(1988) 62:1963-1973.
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TepmuH «reTepoIOrM4HbBIN», KOrAa OH OTHOCHTCS K IIOCJIEAOBATENBHOCTAM HYKJIEUHOBBIX

KHCJIOT, TaKUM KaK KOJMPYIOUIHE MOCJIEOBATENBbHOCTY M [10CJE0BATENbHOCTH pEryJIslivi,
0003HayaeT MoCaeI0BaTENbHOCTH, KOTOPble OOBIYHO HE COEIMHEHBl BMECTe W/WJIM OOBIYHO He
CBsi3aHbl ¢ KOHKpeTHOH kieTrkod. Takum oOpa3om, «rereposoruysas» o06J1acTb KOHCTPYKLHHU
HYKJICHHOBOM KHCJIOTBl MM BEKTOpa MpeACTaBiseT coOoi (parMeHT HYKJIEHHOBOH KHCIIOTHI,
pacroyioeHHbIH BHYTPH MM NPUCOEIMHEHHBIM K JAPYroMl MOJIEKyJle HYKJIE€HHOBON KHCIOTHI,
KOTOpasi B IIPUPOJE HE Hai/eHa COBMECTHO ¢ Ipyroit mosiekysoit. Hanpumep, reteponsorunuHas
001acTb ~ KOHCTPYKHIMHM  HYKJIEHHOBOM  KHCJIOTBI  MOXET  COJAepXaThb  KOJAUPYIOLLYIO
[I0CJIEI0BATENIBHOCTD, (PIAHKUPOBAHHYIO IIOCIENOBATENbHOCTIMH, KOTOpbIE B IpPHPOAE HE
HallJIeHbl COBMECTHO C KOJAUPYIOLLEH MOC/IeIOBATENbHOCTHIO. JIpyroil mpuMep reTepoIorHyHOR
KOAMPYIOLIEH MOCIEN0BATENLHOCTH NPeACTaBIsAeT coO0 KOHCTPYKIIMIO, IIe caMa KOAUpYIoLas
TMIOCNE0BATENIBHOCTD HE HaliicHa B mpupone (HarnpuMmep, CHHTETUYECKHUE 110Ce/I0BaTe/IbHOCTH,
KOTOpBIE COJEPKAT KOJOHBI, OTJIMUHBIE OT HATUBHOTO T'€Ha).

Kak mpHMeHSAIOT B HACTOSIIEM ONUCAHHH, TEPMHUH «IKCIPECCHUN» OIPEIACIISIOT Kak
TPaHCKPUILHKIO HM/MJIM TPAHCISANMIO KOHKPETHOM HYKJIEOTHIHOW IOCJEI0BATEIbHOCTH,

3alyCcKaceMyo €€ IpoMOTOPOM.

IIpumenenue

«['enHas Tepanus» npeacTasiseT co00il BCTABKY I'€HOB B KJICTKH M/HJIM TKaHel cyObekTa
J1s JiedeHus: 3abosieBaHusA, OOBIMHO, HACHEACTBEHHBIX 3abosieBaHMi, HpHU ITOM JAc(eKTHBIM
MYTaHTHBIH ajlIellb 3aMEHAeTCS UK JOTIONHSIETCS PYyHKIMOHATILHBIM aJlIelieM.

«JleunTs», «jaEUEHUE» U «TEpalUs» OTHOCATCA K METOMY CMAIYEHHUS HIM YCTpaHEHHS
OHOJIOTHYECKOI0 pacCTPONCTBA W/WJIM 110 MEHbIIEH Mepe OJHOTO W3 CONYTCTBYIOUIMX €My
cuMnToMoB. Mcrionb3yeMslii B JaHHOM JTIOKYMEHTE, TEPMHUH «001er4uTh» 00J1€3Hb, 3a00/I€BaHHE
WM COCTOSIHME, O3HAa4aeT YMEHBIICHHUE TSHKECTH W/UAM 4acTOThl BO3ZHHUKHOBEHHS CHMIITOMOB
3aboJieBaHHUs, pacCTPOiCTBa MK cocTosiHusl. Kpome Toro, coziepixalipecs B 1aHHOM JOKYMEHTE
CCBUIKH Ha «JIEYEHHE» BKIIIOYAET CCHIJIKHM Ha JIeueOHYI0, NAJIMaTUBHYIO U NPOGUIIAKTHYECKYIO
Teparuro.

B opHoM acnekte CcyOBEKT JIeYEHHS WM [AUMEHT SBAAETCS MIIEKOIHTAIOLINM,
NPEANOYTUTENBHO YEJIOBEYECKUM CYOBEKTOM. BbhllleyrnoMsHyThIi CyOBEKT MOXeT ObITh
MY>KCKOT'O HJIM JKEHCKOTI'0 1oJja odoro Bo3pacra.

TepMun «HapyiieHHe» O3HayaeT J000€ COCTOSHHE, KOTOPOE€ MOXKHO YJIYUIIUTHL B
pe3yabTaTe JIeYEHHUs 110 HaCTOSLIEMY M300peTeHH0. B onpenesnenne JaHHOrO TepMUHA BXOAST

XPOHHU4YCCKHUE U OCTPBIC HAPYIICHHA HIIH 3a60JICBaHI/I$I, BKJIFOYAIOIIME B Ce0Sl MATOJIOTHUYECKHUE
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COCTOSIHHS, KOTOpPBIE BbI3BIBAIOT IIPCAPACIIONOXCHHOCTD MJICKOIUTAKOIICIO K BO3HMKHOBCHHIO

JTAHHOT'O HapyLIEHUS.

«3abosieBaHuE» SBIAETCS COCTOSHUEM 3A0POBbS XMBOTHOTO, I'/IE€ JXKMBOTHOE HE MOXET
MOJICP)KUBATh TOMEOCTa3, U rie, eciu 3abojseBaHue He 00JIerdaroT, TO 3J0POBLE XXHBOTHOIO
IPOJOIKAET yXyALAThCS.

TepMuH «CyOBEKT», «HNALMEHT», MHAMBHUAYYM» U T.II. HCIOJB3YIOT B HACTOSAILIEM
ONHMCaHUKM B3aMMO3aMEHIEMO, M OHH OTHOCSTCS K JIIOOOMY MXMBOTHOMY, MOJJAIOLIMMYCs
BO3JCHCTBUIO crnocobaMu, MPEJICTaBJICHHBIMU B HACTOsILlEM ONMcaHuM. B KOHKPETHBIX
HEOrpaHUYUBAIOUIMX BapUaHTaX OCYLIECTBJIEHUSI CyOBEKT, MALUEHT WU UHAUBUAYYM SBIISACTCS
YEJIOBEKOM.

«TepanepTruecku 3¢Q¢HEeKTHBHBIM KOIUUYECTBOM» CUUTAETCH KOJIHMYECTBO BBOJMMOIO B
npolecce JIeYeHUsT TePaneBTUYECKOTO areHTa, KOTOpoe M30aBUT B OINpPECICHHOH CTENEHH OT

OJHOT'O MJIN HECKOJIBKUX CHMIITOMOB 3a6OIIeBaHI/IH, IO MOBOJAY KOTOPOI'0 MPOBOIUTCA JICUCHHUEC.

IToapob6Hoe onucanue uzobpereHus

KoooH-onmumusuposanuas HyKkieuHogol Kuciome

B oagHoM u3 acnekToB HacTrosilee HU300peTeHUe OTHOCUTCS K BBIJEJIEHHOH KOIOH-
ONTUMU3UPOBAHHOW HYKJIEHHOBOUW KHCJIOTe, KOoTopas koxaupyeT Oenoxk SMNI1 (Oenok
BBDKMBAEMOCTH MOTOpHBIX HeifpoHoB) ¢ SEQ ID NO: 1, u BkItoyaeT mocneaoBaTeNbHOCTD
HykienHoBo# kucnotel SEQ ID NO: 2.

Jlnst monydyeHUsl KOJOH-ONMTUMH3MpoBaHHOro reHa SMN1 3a ocHoBy Obuia B3siTa
COOTBETCTBYOLIAs aMHHOKHUCJIOTHAs NOCJIeI0BATEILHOCTh Oenka SMN_ HUMAN:
MAMSSGGSGGGVPEQEDSVLFRRGTGQSDDSDIWDDTALIKAYDKAVASFKHALKNG
DICETSGKPKTTPKRKPAKKNKSQKKNTAASLQQWKVGDKCSAIWSEDGCIYPATIASI
DFKRETCVVVYTGYGNREEQNLSDLLSPICEVANNIEQNAQENENESQVSTDESENSRSP
GNKSDNIKPKSAPWNSFLPPPPPMPGPRLGPGKPGLKFNGPPPPPPPPPPHLLSCWLPPFPS
GPPIIPPPPPICPDSLDDADALGSMLISWYMSGYHTGYYMGFRQNQKEGRCSHSLN (SEQ
ID NO:1)

JanHas amuHokucnotHas mnocienoBarensHocTs SEQ ID NO:1 nepeBoaunaces B
HYKJIEOTU/IHYIO T10CJIE/IOBATEIbHOCTh ITyTEM IIOCJIEN0BATEIbHOIO COINOCTABAEHUS KaXX10i
AMUHOKMCJIOTE HauMHas ¢ N-KOHIa OHOT'0 U3 KOJUPYIOMUX €€ CHHOHUMUYHBIX KOJIOHOB.

[TospobHo 1o  kojoH-onTUMU3MpOBaHHOrO reHa SMNI u  orbGop ¢uHaIBLHOMN

NI0CJIEJOBATEIBHOCTH OMMCAHO B mpuMepe 1.
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QuHaibHas KOJOH-ONTHMH3MpOBaHHas nocienoBatenbHocTs SMN1 (SMN1-GeneBeam)

HUMEET CJIeIyIOIY IO HYKJIEOTHIHY IO [10CJI€I0BATEIBHOCTD!

ATGGCCATGAGCAGCGGCGGCAGCGGCGGCGGCGTGCCTGAGCAAGAGGAC
AGCGTGCTGTTCAGAAGAGGCACCGGCCAGAGCGACGACAGCGACATCTGGGACGA
CACCGCCCTGATCAAGGCCTACGACAAGGCCGTGGCCAGCTTCAAGCACGCCCTGA
AGAACGGCGACATCTGCGAGACCAGCGGCAAGCCCAAGACCACCCCCAAGAGAAA
GCCCGCCAAGAAGAACAAGAGCCAGAAGAAGAACACCGCCGCCAGCCTGCAGCAG
TGGAAGGTGGGCGACAAGTGCAGCGCCATCTGGAGCGAGGACGGCTGCATCTACCC
CGCCACCATCGCCAGCATCGACTTCAAGAGAGAGACCTGCGTGGTGGTGTACACCG
GCTACGGCAACAGAGAGGAGCAGAACCTGAGCGACCTGCTGAGCCCCATCTGCGAG
GTGGCCAACAACATCGAGCAGAACGCCCAAGAGAACGAGAACGAGAGCCAAGTGA
GCACCGACGAGAGCGAGAACAGCAGAAGCCCCGGCAACAAGAGCGACAACATCAA
GCCCAAGAGCGCCCCCTGGAACAGCTTCCTGCCCCCTCCCCCCCCTATGCLCCGGLCCC
TAGACTGGGCCCTGGCAAGCCTGGCCTGAAGTTCAACGGCCCCCCCeeececTecrec
TCCTCCTCCTCCTCACCTGCTGAGCTGCTGGCTGCCCCCCTTCCCCAGCGGCCCTCCT
ATCATCCCTCCTCCCCCCCCCATCTGCCCCGACAGCCTGGACGACGCCGACGCCCTG
GGCAGCATGCTGATCAGCTGGTACATGAGCGGCTACCACACCGGCTACTACATGGG
CTTCAGACAGAACCAGAAGGAGGGCCGGTGCAGCCACAGCCTGAACTAG (SEQ ID
NO:2).

JlanHas ¢uHATBPHAs KOJOH-ONTHMHU3WPOBAHHAS HYKJIEOTH/HAS [10C/I€I0BATEIBHOCTD
SMN1 (SMN1-GeneBeam) xapaktepusyeTcs MHOBBIILICHHBIM HHIEKCOM ajarnTaliyd KOJOHOB
(craHjapTHas METPUKa U1 OLIEHKH I10C/IeJOBATEIbHOCTH Ha MPEAMET H4acTOT HUCIOJIB30BaHHBIX
KOJZIOHOB) 110 CPaBHEHHIO C KOAMPYIOUIEH rocneoBaTenbHOCThio reHa SMN aukoro turna (SMN1-
WT):
ATGGCGATGAGCAGCGGCGGCAGTGGTGGCGGCGTCCCGGAGCAGGAGGATTCCGT
GCTGTTCCGGCGCGGCACAGGCCAGAGCGATGATTCTGACATTTGGGATGATACAG
CACTGATAAAAGCATATGATAAAGCTGTGGCTTCATTTAAGCATGCTCTAAAGAATG
GTGACATTTGTGAAACTTCGGGTAAACCAAAAACCACACCTAAAAGAAAACCTGCT
AAGAAGAATAAAAGCCAAAAGAAGAATACTGCAGCTTCCTTACAACAGTGGAAAGT
TGGGGACAAATGTTCTGCCATTTGGTCAGAAGACGGTTGCATTTACCCAGCTACCAT
TGCTTCAATTGATTTTAAGAGAGAAACCTGTGTTGTGGTTTACACTGGATATGGAAA
TAGAGAGGAGCAAAATCTGTCCGATCTACTTTCCCCAATCTGTGAAGTAGCTAATAA
TATAGAACAAAATGCTCAAGAGAATGAAAATGAAAGCCAAGTTTCAACAGATGAAA
GTGAGAACTCCAGGTCTCCTGGAAATAAATCAGATAACATCAAGCCCAAATCTGCT

CCATGGAACTCTTTTCTCCCTCCACCACCCCCCATGCCAGGGCCAAGACTGGGACCA
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GGAAAGCCAGGTCTAAAATTCAATGGCCCACCACCGCCACCGCCACCACCACCACC

CCACTTACTATCATGCTGGCTGCCTCCATTTCCTTCTGGACCACCAATAATTCCCCCA
CCACCTCCCATATGTCCAGATTCTCTTGATGATGCTGATGCTTTGGGAAGTATGTTAA
TTTCATGGTACATGAGTGGCTATCATACTGGCTATTATATGGGTTTCAGACAAAATC
AAAAAGAAGGAAGGTGCTCACATTCCTTAAATTAA (SEQ ID NO:3).

WMuaexc agantauuMy KOAOHOB 1Sl GUHATIBHOM KOJOH-ONTHUMU3UPOBAHHON HYKJIEOTHIHOM
nocienosarenbHOCcTH reHa SMN1 (SEQ ID NO:2) Hawueit nociieiopate/ibHOCTH paBeH 98%, mis
II0CIeJ0BATENbHOCTH JUKOro TUMna - 75%.

GC-coctaB nocnenoBaresbHOCTH AUKOro TUna paBeH 45%, TO €CTh OTJIMYaeTcsl OT
ueseBoro 3HaveHus Ha 15%, GC-coctaB ¢puHaNBHON KOAOH-ONTUMHU3UPOBAHHON HYKJIEOTHAHOM
nocienoparensHoctd reia SMN1 (SEQ ID NO:2) onTHMH3WPOBAHHOM MOC/IEA0BaTE/IBHOCTU
paBeH 64%, T.e. OTJIM4AETCS OT LIeJIeBOro 3HaueHus Ha 4%.

PuHa/IbHAs KOJOH-ONTUMU3UPOBaHHAs HYKJICOTHAHAs 10C/IeI0BaTeIbHOCTh reHa SMIN 1
(SEQ ID NO:2) u nyxsneoruaHas nocneaoparebHocTh rena SMN1 aukoro tumna (SEQ ID NO:3)

IMTocnenoBaTenbHOCTH UASHTHYHBI HA 71%.

Dkenpeccuonnasn kaccema. IKCNpecCUOHNbIT GeKMOPp.

B oaHoM u3 acnekToB HacTosilee H300peTeHHE OTHOCHUTCS K IKCIPECCHMOHHOM Kaccere,
KOTOpas BK/IIOYAET BbILIEYKA3aHHYO KOJOH-ONTHMU3UPOBAHHYIO HYKJIEHHOBYIO KHCIIOTY.

TepMuH «3KCIpecCHOHHAss KacceTa» MpH HCIONb30BaHUM B JaHHOM JOKYMEHTE, B
4YaCTHOCTH, OTHOCUTCS K ¢pparmeHTy JIHK, KoTOpBIH criocoGeH B COOTBETCTBYOMIEH 06CTaHOBKE
3aMyCKaTh  JKCIPECCHUIO  MOJMHYKIEOTHA, KOIUPYIOUIEro IIPEACTaBASIOIMA  HHTEpeC
HOJUIENTH, KOTOPhIM BKIIIOYEH B YKa3aHHYIO 3KCIpPECCHOHHYIO KacceTy. [Ipu BBeneHuu B
KJIETKY-X0351MHa 9KCIIPECCHOHHAs KacceTa IOMUMO [IPOYEro crnocoOHa 3a/IeiCTBOBATh KJIETOUHbIE
MEXAHHU3MBbl /ISl TPAHCKPHIILMH NOJHMHYKICOTHAA, KOAMPYIOLWIETro MPeACTABISIONINE HHTEpeC
nomunentua, B PHK, koropast 3areM OOBIMHO [1OMOJIHUTENBHO MPOLIECCUPYETCS W, HAKOHEL,
TPAHCIMPYETCS B NPEACTABIIAIOUINI HHTEPEC MOJMNENTHA. DKCIPECCHOHHAS KacceTa MOXKET
COJepKAThCS B IKCIIPECCHOHHOM BEKTOPE.

DKCIPECCUOHHAs KacCeTa M0 HACTOSIIEMY H300PETeHUIO COJIEPIKUT B KAYeCTBE DJIEMEHTA
npoMoTop. TepMHH «IpOMOTOpP», MCIONB3YEMbIH B HACTOSIEM AOKYMEHTE, B YacTHOCTH,
orHocutcs K teMeHTy JIHK, koTopelif criocoOGCTByeT TpaHCKPHUITIIMM [OJMHYKIEOTHIA, C
KOTOPbIM (QYHKIHMOHAJIBHO CBA3aH INPOMOTOpP. IIpOMOTOp MOXET Tak)Xe COCTaBIATh YacTh
JJIEMEHTA «IIPOMOTOP/3HXaHCeP». XOTs PU3NUECKUE IPAHULIBI MEXKTY DJIEMEHTAMHU «IIPOMOTOP»
U «3HXaHCEP» HE BCETJa SCHbI, TEPMHUH «IIPOMOTOP» OOBIYHO OTHOCHUTCS K MECTY Ha MOJIEKYJIE

HYKJIEMHOBOM KHCJIOTBI, ¢ KOTOpbIM cBsi3biBaeTcs PHK-nmonumepaza w/unm cBsizaHHble ¢ Hei
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(GakTophl, U C KOTOPOr0o MHHULMHPYETCS TPaHCKPUIILMSA. DHXaHCEPbl YCHJIMBAIOT aKTHBHOCTD

IPOMOTOpa BO BPEMEHH, & TAK)Xe IPOCTPaHCTBEHHO. B 1aHHON 007acTH M3BECTHO MHOXECTBO
IPOMOTOPOB, KOTOPbIE TPAHCKPUIILIMOHHO AKTHBHBI B ILIHPOKOM [HAara3OHE THUIIOB KJIETOK.
[TpomMoTopsl MOryT ObITh pa3iefieHbl Ha JBa Kjacca: Ha TeX, KOTOpble (PYHKIHMOHUPYIOT
KOHCTUTYTHUBHO, U TE€X, KOTOpBLIE PETyNUPYIOTCS HHIYKLMER UM CHSTUEM penpeccud. [ns
sKcIpeccu Oeska npuroaHbl 06a knacca. [[poMOTOpPHI, KOTOpBIE UCTIOIB3YIOTCS 15t IPOAYKIMHU
BBICOKOTO YpPOBHS MOJIMIENTHIOB B JYKAPUOTHYECKUX KJIE€TKaX M, B YACTHOCTHU, B KJIETKax
MJIEKONUTAIOIINX, JOIKHBI ObITh CUBLHBIMHU U, IIPEAIIOYTUTENIHHO, JOJKHbI ObITH aKTUBHBIMU B
IIMPOKOM AMana3zoHe TUIOB Kj1eTOK. CunbHble KOHCTUTY TUBHBIE ITPOMOTOPBI, KOTOPbIE CLIOCOOHBI
3allyCKaTh 3KCIPECCHI0 BO MHOTHMX THIIaX KJETOK, XOpOILUO M3BECTHbI B JIaHHOW 0OnacTu H,
MO3TOMY, HET HEOOXOAUMOCTH B UX NOJAPOOHOM OMMCaHMH B JAHHOM JOKyMeHTe. B cooTBeTcTBHU
C uAeed  HacToAlEro  M300pEeTeHHs - MPEAIIOYTHMTEIBHO  MCIOJIB30BaTh  MPOMOTOP
uutomeranosupyca (CMV). [IpoMoTop uiiM npoMoTOp/3HXaHCEp, NMOJYyUCHHbIE U3 HEME/IJICHHOM
pasHeld (IE) obnactu umromeranoupyca (hCMV) uenoBeka, B OCOOEHHOCTH MOAXOAAT B
KauyecTBE [IPOMOTOpa B IKCIPECCHOHHON KacceTe Mo HactoslleMy u3odOperenuto. HemeuienHas
pannsas (IE) obGnacte uuromeranoBupyca (hCMV) wuyenoBeka M IOJIyyeHHBIE M3 Hee
(GyHKUMOHANBHBIE  3allyCKalOLIUMEe  JKCIPECCH0  (parMeHTsl H/MIM  (QYyHKIMOHAIBHBIE
YCHJIMBAIOLLME JKCIpeccHio ¢parMeHTsl, Hanpumep, onucanbl B EP0173177 u EP0323997, a
TAK)XK€ XOpOIIO HM3BECTHBI B aAaHHOM obsiactu. Takum o06pa3oM, HECKOJbKO (hparMeHTOB
HemeaneHHoH panneil (IE) obnactu hCMV MoryT rcnosib30BaThest B KAYECTBE [TPOMOTOPA U/HITH
npoMoTopa/aHxaHcepa. COrjacHO OJIHOMY BapHaHTY OCYLIECTBICHHMS H300pETEHHS IPOMOTOP
CMYV uenoBeka UCNONB3YETCs B IKCIIPECCHOHHOM KacceTe 0 HaCTOAIIEMY H300peTeHHIO.

B HekoTOpbIX BapuaHTaxX 3KCIPECCHOHHAs KacceTa BKJIKOYAET CJIC/YIOIIHE 3JIEMEHTHI B
HalnpaBjIeHUH OT 5'-KOHLA K 3'-KOHILY:

neBplit (nepsoiit) ITR (MHBepTHpOBaHHBIE KOHIIEBBIE TIOBTOPHI);

CMV (uurtoMeranoBUpycCHbBI) JHXaHCED;

CMYV (uuToMeranoBUpyCHBIN) IpOMOTEp;

uHTpoH reHa hBG1 (ren cyObeanHubl reMoriobruna ramma-1);

BBIIICYKa3aHHYO KOJOH-ONTUMHU3UPOBAHHYIO HYKJIEHHOBYIO KUCIOTY reHa SMN1;

curxan nosauagenunuposanus hGHI1 (curnan nonmaaeHuIMpoBaHus reHa rOpMOHA pocTa
4yeJI0BEKA);

npaBbiil (BTopoid) ITR.

B nexotopbix BapuaHTax yieBblit (repBbiii) ITR (MHBepTHUpOBaHHbBIE KOHIIEBBIE IOBTOPI)

HUMECT CIEAYOLIYHO [IoCjaca0BaTC/IBHOCTD nynenﬂoaoﬁ KHCJIOTBI:
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Cctgcaggcagctgegegcetegetegetcactgaggecgecegggegtegggegaccttiggtecgeccggectcagtgagegagegag
cgcgecagagagggagtggccaactccatcactaggggttect (SEQ ID NO: 8).

B Hexotopeix BapuaHtax CMV (UuTOMEranoBUPYCHBIM) 3HXaHCEP MMEET CJIELYIOLIYIO
MOC/IEI0BATEIbHOCTD HYKJIEHHOBOM KHCJIOTBI:
cgttacataacttacggtaaatggcecgectggetgaccgeccaacgaccceccgeccattgacgtcaataatgacgtatgttcecatagtaac
gCcaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgeccacttggeagtacatcaagtgtatcatatgccaagtac
geeccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtacatgaccttatgggactttectacttggeagtacatctac
gtattagtcatcgctattaccatg (SEQ ID NO: 9).

B Hekoropsix Bapuantax CMV (uuToMeraioBUpyCHBIH) IIPOMOTEP UMEET CIASAYIOLULYIO
[10CJIE/I0BATEILHOCTh HYKJIEHHOBOH KHUCJIOTHI:
gtgatgcggttttggcagtacatcaatgggegtggatageggtitgactcacggggatttccaagtctccaccccattgacgtcaatgggagt
ttgttitgGeaccaaaatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgeaaatgggeggtaggegtgtacggtggga
ggtctatataagcagaget (SEQ ID NO: 10).

B HekoTopbix BapuaHTax UHTpoH reHa hBG1 (ren cyGbeauHuibl reMoriobuna ramma-1)
UMeeT CHEAYIOULYIO [10CJIe10BaTENBHOCTD HYKJIEHHOBOH KHUCIIOTBI:
cgaatcceggecgggaacggtgeattggaacgeggattcceccgtgecaagagtgacgtaagtaccgectatagagtctataggeccacaa
aaaatgctttcttcttttaatatacttttttgtttatcttatttctaatactttccctaatctetttctttcagggeaataatgatacaatgtatcatgectettt
gcaccattctaaagaataacagtgataatttctgggttaaggcaatagcaatatttctgcatataaatatttctgeatataaattgtaactgatgtaa
gaggtttcatattgctaatagcagctacaatccagetaccattctgcettttattttatggttgggataaggetggattattctgagtccaagetagg
cccttttgetaatcatgttcatacctettatcttccteccacagetectgggeaacgtgetggtetgtgtgctggeccatcactttggeaaagaatt
gggat (SEQ ID NO: 11).

B HexkoTopblx  BapuaHTaX CHCHa1  roiudaaeHwiupoBanus  hGHI1  (curman
MOJIMaICHUNIMPOBAHUS T'€HAa F'OPMOHA POCTa 4YeJIOBEKA) HUMEET CIIe Y IOIIYIO MOC/Ie10BaTEIbHOCTh
HYKJIEHHOBO# KHUCJIOTHI:

Acgggtggcatccctgtgaccecteccecagtgecteteectggecctggaagttgecactccagtgeccaccagecttgtectaat
aaaattaagttgcatcattttgtctgactaggtgtccttctataatattatggggtggagggggotogtatggagcaaggggcaagttgggaag
acaacctgtagggcectgeggggtctattgggaaccaagetggagtgeagtggeacaatcttggetcactgeaatcteegectectgggttea
agcgattctectgectcagecteecgagttgttgggattccaggeatgeatgaccaggcetcagcetaatttttgtttttttggtagagacggggttt
caccatattggccaggctggtctccaactectaatctcaggtgatctacccaccttggecteccaaattgetgggattacaggegtgaaccact
geteectteeetgteett (SEQ ID NO: 12).

B HekoTopbIx BapuanTax npasblii (Bropoit) ITR uMeet ciieytolLy 1o nocae10BaTeabHOCTh
HYKJIEHHOBOH KHACJIOTHI:
aggaacccctagtgatggagttggecacteectetetgegegetegetegeteactgaggecgggegaccaaaggtcgecegacgeeeg
ggctttgeeecgggeggcectcagtgagegagegagegegeagetgectgeagg (SEQ ID NO: 13).
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B  HexoTOphIX  BapHaHTax  JKCIIPECCHOHHAas Kaccera  HMECT  CJACAYIOUIYIO

MOCJe10BAaTENbHOCTh HYKJIEMHOBO# KHUCJIOTBL:
cctgecaggeagetgegegetegetegeteactgaggeegececgggegtegggegacctttggtegececggectcagtgagegagegag
cgcgcagagagggagtggccaactccatcactaggggttectgeggecgeacgegtctagttattaatagtaatcaattacggggtcattag
ttcatagcccatatatggagttcegegttacataacttacggtaaatggeccgectggetgaccgeccaacgacccccgeccattgacgtea
ataatgacgtatgttcccatagtaacgCcaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgeccacttggcagtac
atcaagtgtatcatatgccaagtacgecccctattgacgtcaatgacggtaaatggeccgectggeattatgeccagtacatgaccttatggg
actttcctacttggcagtacatctacgtattagtcatcgcetattaccatggtgatgeggttttggeagtacatcaatgggegtggatageggtitg
actcacggggatttccaagtctccaccecattgacgtcaatgggagtttgttttgGecaccaaaatcaacgggactticcaaaatgtcgtaaca
actccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataagecagagcetcgtttagtgaaccgtcagategectg
gagacgccatccacgcetgttttgacctccatagaagacaccgggaccgatccagectccgeggattcgaatcceggecgggaacggtge
attggaacgcggattceecgtgecaagagtgacgtaagtaccgectatagagtctataggeccacaaaaaatgctttettcttttaatatactttt
ttgtttatcttatttctaatactttccctaatctcettictttcagggcaataatgatacaatgtatcatgectetttgecaccattctaaagaataacagtg
ataatttctgggttaaggcaatagcaatatttctgcatataaatatttctgcatataaattgtaactgatgtaagaggtttcatattgctaatagcage
tacaatccagctaccattctgcttttattttatggttgggataaggcetggattattctgagtccaagetaggeccttttgetaatcatgttcataccte
ttatcttccteccacagetectgggeaacgtgetggtetgtgtgetggeccatcactttggcaaagaattgggattcgaacatCGATTGT
AATTCATGAGCCACCATGGCCATGAGCAGCGGCGGCAGCGGCGGCGGCGTGCCTGA
GCAAGAGGACAGCGTGCTGTTCAGAAGAGGCACCGGCCAGAGCGACGACAGCGAC
ATCTGGGACGACACCGCCCTGATCAAGGCCTACGACAAGGCCGTGGCCAGCTTCAA
GCACGCCCTGAAGAACGGCGACATCTGCGAGACCAGCGGCAAGCCCAAGACCACCC
CCAAGAGAAAGCCCGCCAAGAAGAACAAGAGCCAGAAGAAGAACACCGCCGCCAG
CCTGCAGCAGTGGAAGGTGGGCGACAAGTGCAGCGCCATCTGGAGCGAGGACGGCT
GCATCTACCCCGCCACCATCGCCAGCATCGACTTCAAGAGAGAGACCTGCGTGGTG
GTGTACACCGGCTACGGCAACAGAGAGGAGCAGAACCTGAGCGACCTGCTGAGCCC
CATCTGCGAGGTGGCCAACAACATCGAGCAGAACGCCCAAGAGAACGAGAACGAG
AGCCAAGTGAGCACCGACGAGAGCGAGAACAGCAGAAGCCCCGGCAACAAGAGCG
ACAACATCAAGCCCAAGAGCGCCCCCTGGAACAGCTTCCTGCCCCCTCCCCCCCCTA
TGCCCGGCCCTAGACTGGGCCCTGGCAAGCCTGGCCTGAAGTTCAACGGCCCCCCCC
CCCCTCCTCCTCCTCCTCCTCCTCACCTGCTGAGCTGCTGGCTGCCCCCCTTCCCCAG
CGGCCCTCCTATCATCCCTCCTCCCCCCCCCATCTGCCCCGACAGCCTGGACGACGC
CGACGCCCTGGGCAGCATGCTGATCAGCTGGTACATGAGCGGCTACCACACCGGCT
ACTACATGGGCTTCAGACAGAACCAGAAGGAGGGCCGGTGCAGCCACAGCCTGAAC
TGATctagagtcgacctgcagaagettgectcgageagegetgetegagagatctacgggtggeatecctgtgaccectececagtge
ctetectggecctggaagttgecactccagtgeccaccagecttgtectaataaaattaagttgeateattttgtetgactaggtgtecttctataa

tattatggggtggaggggegtggtatggagcaaggggcaagtigggaagacaacctgtagggectgeggggtetattgggaaccaaget
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ggagtgcagtggcacaatctiggctcactgcaatctccgectectgggtticaagegattctectgectcageciceccgagitgttgggattcca

ggcatgcatgaccaggctcagctaatttttgttttittggtagagacggggtttcaccatattggecaggetggtctccaactectaatctcaggt
gatctacccaccttggectcccaaattgetgggattacaggegtgaaccactgeteccttecctgtecttetgattttgtaggtaaccacgtgeg
gaccgagcggecgeaggaacccctagtgatggagttggecactcectetctgegegetegetegetcactgaggecgggegaccaaagg
tcgeeegacgeecgggcetttgeecegggeggectcagtgagegagegagegegeagetgeetgeagg (SEQ ID NO: 4).

B onHOM 13 acrekToB HacTosLlee H300peTeHHE OTHOCUTCS K IKCIIPECCUOHHOMY BEKTOpY,
KOTODPBIH BKJIIOYAET BBILICYKAa3aHHYIO KOJOH-ONTUMHU3UPOBAHHYIO HYKJIEHHOBYIO KHUCJIOTY WIIH
BBIIICYKA3aHHY IO 3KCIIPECCUMOHHYIO KacCeTy.

B HekoTOpbIX BapuaHTax OCYIIECTB/ICHUSI M300pETEHHsS BEKTOp IpeicCTaBisieT coOoit
1asMHuAy, T.€. KOJbLEBYIO AByXLenoyeunyto yacts JJHK, B koTopyto MOryT ObITh JIUTHPOBAHbI
JIONOJHUTEIbHBIE cerMeHThl JTHK.

B HexoTOpbIX BapuaHTax OCYILECTBJICHHSI M300PETEHHs] BEKTOp MNpeAcTaBisieT coboi
BUPYCHBIA BEKTOP, B KOTOPOM JaonosiHuTenbHble cerMenTrol JJHK moryt ObiTh nMrupoBaHs! B
BUPYCHBIN T'€HOM.

B HekoTOphIX BapHaHTax OCYILIECTBIAEHUS H300pPETEHUS BEKTOPHI CIIOCOOHBI K
aBTOHOMHOHM pEIUIMKAaUMH B KJIETKe-XO3SMHE, B KOTOPYK OHM BBEJACHBI (Hampumep,
OaKTepHallbHblE BEKTOPBI, HMEIOLMe OaKTepUalbHBIM CcalT HHULMALMM peIUIMKalMh |
3MHMCOMHBIE BEKTOPbl MJIEKOMUTAIOIIMX). B Apyrux BapuaHTax OCyIlecTBEHHs H300peTeHHs
BEKTOPBI (HallpUMep, HEANHCOMAJIBHBIE BEKTOPBI MJIEKOITUTAIONINX ) MOTYT ObITH MHTETPUPOBAHbI
B F€HOM KIJIETKH-XO35HHA [IPU BBEJEHUHU B KJIETKY-XO3SIMHA, U TaKUM 00pa3oM PEIUTMIHPYIOTCS
BMECTE ¢ F€HOM XO03siMHA. bosiee Toro, HeKOTOpbIE BEKTOPBI CIIOCOOHBI HAIIPABJISATH IKCIIPECCHIO
I€HOB, C KOTOPbIMH OHM (YHKIIMOHAIBHO CO€IMHEHbl. Takue BEKTOPhl YIIOMHHAIOTCS B JaHHOM
JOKYMEHTE  KaK  «pPEKOMOMHAHTHbIE  J3KCIPECCHUPYIOIUME  BEKTOPBI»  (MJIM  MPOCTO
«IKCIIPECCUPYIOLINE BEKTOPBI» («BEKTOP IKCIPECCUN» HITH «IKCIIPECCHOHHBINA BEKTOPY)).

OKCIPECCHOHHBIE BEKTOPHI BKJIIOYAIOT I[UIa3MHK/bl, PETPOBHPYCHI, aJ€HOBHUPYCHI,
aZleHOACCOUMUPOBaHHbIE BUPYChl (AAV), BUpYChl pacTEeHM, TaKue KaKk BUPYC MO3anKH LBETHOMH
KallyCThl, BUPYyChl TabauHOH Mo3auku, kocMuabl, YAC, EBV nojiyyeHHble 3MHCOMBI U TOMY
nopobHoe. Momnekynsl JIHK Moryr ObiTh JMrHpoBaHbl B BEKTOp TakuM oOpa3oMm, 4TO
NI0C/IEJOBATEIbHOCTH, KOHTPOJIMPYIOLUME TPAHCKPUITIIHUIO U TPAHCISUMIO B BEKTOPE, BLIIOJIHAIOT
IpesyCMOTPEHHYIO (QYHKLHMIO PEry IsIUud TpaHcKpuninu u tpascasuuu JJHK. DxcnpeccuoHHbli
BEKTOP M I10CJI€A0BATEIBHOCTH KOHTPOJISI 3KCIIPECCUH MOTYT OBbITh BBIOpaHBI TaKMM 00pa3om,
4yT0Obl OBITh COBMECTHMBIMM C HCIOJB3YEeMOMH 3KCIIPECCHPYIOLIEH KIIETKOU-XO3SHHOM.
Monexynabl JTHK MoryT ObITh BBeIE€HBI B 3KCIIPECCUOHHbBIM BEKTOp CTaHAAPTHBIMH cllocobaMu
(Harmpumep, TUTMPOBaHUEM KOMILJIEMEHTAPHBIX CAHTOB PECTPUKLIMH WJIM JIMTMPOBAHUEM TYIIBIX

KOHILIOB, €CJIM CAlThl PECTPUKIIMK OTCYTCTBYIOT).
17



WO 2021/246909 PCT/RU2021/000238
PekoMOMHAHTHBIA IKCIPECCUOHHBIH BEKTOp TaKXX€ MOXMET KOAMPOBaThb CHIHaJIbHBIA

HeNnTHa, KOTOpPbiA obneryaer BbIpabOTKY Oelika-HHTEpeca KIETKOH-xo3suHOM. ['eH Oenka-
UHTEpeca MOXeET ObITh KIOHUPOBAH B BEKTOP TaKUM 00pa3oM, UTO CUTHAJIbHBIHN NENTHI COEAMHEH
C paMKO# CYMTBIBAHMS aMHUHOKOHLA Oenka-uHTepeca. CHUrHaJIbHBIM TENTHIOM MOXET ObITb
CHUTHAbHBIM MEeNnTH UMMYHOIIOOYJIMHA WM TEeTEPOJIOTHUYHBIA CHTHAIBLHBIM NEnTUX (TO €CTh,
CHUTHAJIbHBIH MenTu 0ejlka He HMMYHOTJI00YJTHHOBO# IIPUPOIbI).

[ToMmumo rena SMNI1-GB no naHHoMy H300peT€HHIO, peKOMOMHAHTHasl 3KCIIpeccHus
BEKTOPOB IO JIaHHOMY H300PETEHHIO MOXET HECTH pEeryJIMpyloliue I[0CIe0BaTeIbHOCTH,
KOTOpble KOHTPOJIUPYIOT 3Kcnpeccuto reHa SMN1-GB B kiietke-xo3siuHe. CnenuanucraM B 3TOH
obnactu OyneT TIMOHITHO, YTO JIM3alH JKCHPECCHOHHOTO BEKTOpa, BKJIOYas BbIOOD
PEryJHPYIOMIMUX TOCIEeN0BATENIBHOCTEH, MOXET 3aBHCETh OT TaKUX (PAKTOPOB, KaK CejeKLus
KJIETKM-X03s1MHa I TpaHc(OopMalHH, YpPOBEHb IKCIPECCHHM IKeJaeMoro Oejka, 4 T.A.
[IpennoutuTenbHble peryaupyrolide [OCAEA0BATEIBHOCTH JUIsl 3KCIIpECCUpYIOIed KJIeTKU-
XO0351MH& MJIEKONUTAIOIIMX BKJIIOYAOT BUPYCHBIE JIEMEHTHI 00ecrneYynBaioIe BEICOKUH yPOBEHD
JKCHpeccHH OENKOB B KJIETKaX MJIEKOMHUTAIOLIUX, TAKHMX KaK MPOMOTOPBI W/WIH 3HXAHCEPHI,
nonyueHHole u3 perpoBupycHoil LTR, wuuromerasoupyca (CMV) (nanpumep, CMV
IIPOMOTOpPa/IHXAHCEPA), 00€e3bsIHBETO BHUpYyca 40 (SV40) (Hanpumep, SV40
IpOMOTOpa/aHXaHcepa), aieHOBHpYca, (HarnpuMep, 60JIbLIOro MO3/IHEro NPoMOTOpa ageHOBUpYyca
(AAMLP)), Bupyc moiMOMBI, a TaKXe CHJIBHBIX MPOMOTOPOB MJIEKOMMTAIOLIUX, TAKUX Kak
IIPOMOTOP HAaTUBHBIX HMMYHOTJI00YJIMHOB HJIM POMOTOP aKTHHA.

BripaxxeHue «KOHTpPOJUpYIOLIHE 10CJIEI0BATEILHOCTH» OTHOCHTCS K
nocnepoBarenbHocTaM JIHK, HeoOxoauMbIM asist 3kcnpeccHu (PYHKUMOHAIBHO CBSI3aHHOM
KOAMPYIOLIEH [0C/Ie/IOBATEIbHOCTH B OMNpE/IEICHHOM oOpraHu3Me-xo3sidHe. [lpuronansie as
IIPOKapUOT KOHTPOJMPYIOLIHE IIOC/IEIOBATEILHOCTH NPEACTaBISIIOT  co00#l, Hamnpumep,
IPOMOTOpP, HEOOSA3aTeNbHO OllepaTop M callT cBs3biBaHUs pubocoMsbl. Kaxk H3BecTHO, B
JYKapHMOTHUYECKUX KJIETKAaX HPUCYTCTBYIOT HPOMOTOPBI, CHUTHANIBI IOJIHAAECHUIUPOBAHUS U
SHXaHCEpHI.

B KOHTekcTe HacTOSILIEro ONUCAHUS TEPMHH «IIPOMOTOPY» MM «PEryJsiTOpHAs
M10CJIE0BATENbHOCTb TPAHCKPHIILMM» WIM «PEryJsaTOpHas MocieJ0BAaTEIbHOCTb» OTHOCHTCS K
(bparMeHTy HYKJICHMHOBOH KHCIIOTBI, KOTOPBI KOHTPOJMPYET TPAHCKPUIMLMIO OJHON MM
HECKOJIbKMX KOAUPYIOLIMX [10CIe0BaTEILHOCTEN, U KOTOPHBIH pacnoiokeH NPOTUB HalPaBIEHHUS
CUUTBIBAHUS MH(GOPMAIMM OTHOCHUTEJILHO HalpaB/icHUs TPAHCKPHMIIUKUK OT caifTa MHUUMALUHN
TPAHCKPUIILHMK  KOAUPYIOLIEH IIOCIENOBATEIbHOCTH, a TakKXXe KOTOPBIM  CTPYKTYpPHO
uAeHTUUUMpYeTCs 1o Hanuuuio caiita cs3biBanus i JJHK-3aBucumoit PHK-nommepa3ssi,

caiiTOB MHUIMALMK TPAHCKPUILIMM M Apyrux nociemosatenbHocTedt JJHK, Brmrouaromux, 6e3
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OrpaHN4YCHUA, CalThl CBA3BIBAHUSNA (baKTopa TpaHCKPUIILIHH, CaliTbl CBSA3bIBAHUSA penpeccopa u

aKThBaTtopa Oejika, a Takxe JIoOble Jpyrue MOCJIeI0BAaTENBHOCTH HYKJIEOTH/IOB, HU3BECTHBIE
CHEHUAIMCTaM B JaHHOH 06J1acTH, KOTOPbIE HEMOCPEACTBEHHO MJIM OIIOCPEAOBAHHO PErYJIMPYIOT
YPOBEHBb TPAHCKPHUIILMU C JaHHBIM MPOMOTOPOM. « KOHCTUTYTHBHBIR» NPOMOTOP NMPEACTABIISET
co0o# TaKo# MIPOMOTOP, KOTOPbIH aKTUBEH B OOJBUIMHCTBE TKaHEH B OOBIUHBIX (PU3UOJIOTMUECKHUX
YCJIOBUSIX U YCIOBHSAX pa3BuTHs. « MHAYHNbENbHBIN» NPOMOTOpP NpeAcTaBisieT coboil npoMoTop,
KOTOpBIH moaBepraercs (HU3MOJOTHUYECKON PpEryJsiiMi WM pPEryJsiiMd B XOHAE€ Ppa3BUTHUA,
HampuMep, NpH BO3JEHCTBHHM XMMHUYECKOro HHAyKTOpa. «TkKaHecnmenu(pUUHBIH» NPOMOTOP
AKTHUBEH TOJIBKO B KOHKPETHBIX TUIIAX TKaHEH WM KJIeTOK.

TepMUHBI «3HXAHCEPBI» WM «IHXAHCEP», HCHOJIb3yeMble B U300peTeHUH, MOIyT
OTHOCUTBLCS K nocaeposBarenbHoctH  JIHK, kotopas pacnonoxeHa kak cMmexHas cC
nocnenoarenbHocTeio  JIHK, konupyrome#dt pexkoMOMHAaHTHBIM NpoayKT. DHXaHCEpHbIE
3JIEMEHTB] OOBIYHO PACNOI0KEHBI B 5'-HANPaBIEHUH OT IPOMOTOPHOIO 3JIEMEHTA UIIK MOTYT OBITh
pacnoJIOKEeHbl HMXXE WM B Ipejenax koaupyroued nocnenoBarenbHocTH JIHK (Hanpumep,
nocnenosarensHoctd JJHK, TpaHckpuOupoBaHHO#M MM TPaHCIMPOBAHHOM B PEKOMOMHAHTHBIN
IPOAYKT WM NPOoAyKTbl). Takum 0Opa3oM, 3HXaHCEPHBIHM 21eMEHT MOXET ObITh PacHosIOXKeH Ha
paccrosinuu 100 nap ocHoBanuit, 200 nap ocnoBanuit niau 300 unu Gosblie nap OCHOBaHU#H nepen
nociiegoBatenbHocThIO JIHK, koTOpas xoaupyer pekoOMOMHAHTHBIM NPOAYKT, WJIM MOC/e ITOH
NOC/AE0BATENBHOCTH.  DHXAHCEPHbIE  JJIEMEHTBI  MOTYT  YBEJIMYUBATh  KOJHYECTBO
IKCIIPECCUPYEMOTO PEKOMOMHAHTHOIO NpojykTa oT mnocieaoBatenbHocty JIHK, npessiiuas
IKCITPECCHIO, 0OYCIIOBIEHHYIO OJIMHOYHBIM IPOMOTOPHBIM dj1eMeHTOM. CrelMaiucTaM B JaHHOI!
00J1aCTH TEXHUKH AOCTYTHO MHOXECTBO YHXAHCEPHBIX 3JIECMEHTOB.

B nononHenwe K BblllleyKa3aHHBIM T'€HaM W PEryJUPYIOUUM IOCIEA0BATEIHbHOCTSM,
pPEKOMOUHAHTHBIE BEKTOPBI OKCIPECCHU HM300pEeTEeHHsT MOTYT HECTH JONOJIHUTEIbHBIE
[10CJIE/I0BATEIbHOCTH, TaKUE KakK I0CJIeIOBAaTEIbHOCTH, KOTOPBIE PEeryJIupyroT pPEeIUTHKALHUIO
BEKTOpa B KJIETKaX-X03si€Bax (HalpuMmep, TOUKH Hauajaa perMKalluh) U T'eHbl CEJIEKTUPYEMOro
Mmapkepa. ['eH cenexTupyeMoro mMapkepa obyierdaer CejaeKIHI0 KIeTOK-X035€B, B KOTOpble ObLI
BBEIEH BEKTOp (cM., Hanpumep, nateHTsl CLIA 4,399,216, 4,634,665 u 5,179,017). Hanpumep,
OOBIYHO I'€H CEJIEKTHUPYEMOIO Mapkepa NpPUIaeT YCTOWYHUBOCTH K JICKAPCTBEHHBIM CPEICTBAM,
TakuM Kak G418, rurpoMHLMH WIH METOTPEKCAT, KJIETKEe-XO3SMHY, B KOTOPYIO BEKTOP BBEICH.
Hanpumep, reHsl cenekTUpyemMoro Mapkepa BKJIIOYAKOT reH auruapodonar peaykrassl (DHFR)
(ana ucnons3oBanust B dhir-kimeTkax-xo3sieBax npu ceneKuuu/amIuupUKaliuy MeToTpeKcara),
red Heo (ans cenekuuu G418) u ren cUHTETA3bI [IyTaMara.

TepMuH «110OC/IEI0BATENBHOCT KOHTPOJISI 3KCIPECCHU», HCIOJB3YyEMBIH B JaHHOM

OIIMCaHHUH, O3HA4Ya€T NOJMUHYKICOTUIAHBIC ITOCICAOBATCIBHOCTH, KOTOPHBIC HEOOXOAUMBI 118
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BO3JEHCTBUSA Ha JKCIPECCHIO M MPOLECCHHI KOAMPYIOIHX MNOCAEAOBATENbHOCTEH, K KOTOPBIM

OHH  nurupoBaHbl. KoOHTpomMpyIOLIME  3KCHOPECCHIO  [10CJEI0BAaTEbHOCTH  BKJIIOYAIOT
COOTBETCTBYIOIIHE 110CJIEI0BATEIBHOCTY MHUIIMAUMH TPAHCKPHIILUKY, TEPMUHALIMH, IPOMOTOPA U
sHxaHcepa; d3¢¢exTuBHble curhHanbl npoueccuHra PHK, Takue xak crutalicMHr M CHUTHAlbl
TNOJIMaZICHHJIMPOBAHHUSL;, 110CIIEI0BATENbHOCTH, KOTOPblE CTaOMWIM3UPYIOT LUTOIMIa3MaTHUYECKYO
MPHK; nocnenoBatenbHOCTH, KOTOpble NOBBIIAT 3((PEKTUBHOCTL TpaHCIAUMH  (T.€.
KOHCEHCyCHasi IocieoBaTe/bHOCTL Ko3aka); mociieoBaTeIbHOCTH, KOTOPbIE ITOBBILIAIOT
cTabMIbHOCTL OenKa; W, MpU KeJaHHH, OCIeOBAaTeIbHOCTH, KOTOPhle YCHJIMBAIOT CEKPELHIO
Oenka. XapakTep TaKUX KOHTPOJIHPYIOIIUX [1OCIIEA0BATEIbHOCTEH pa3IMyaeTcs B 3aBUCUMOCTH
OT OpraHM3Ma-XO3sMHa; B IPOKapHOTaX TaKHE KOHTPOJIMPYIOLIME IOCIIEOBATEILHOCTH, Kak
NpaBUJIO, BKJIIOYAIOT MPOMOTOP, CAalT CBSA3BIBAHUS PUOOCOMBI, @ TaK)Ke I0CIIeJ0BaTEe/IbHOCTH
TEPMUHALIMM TPAHCKPUILMM, B JIyKapuoTax, KaK [pPaBWIO, TaKHe KOHTPOIUPYIOLIHE
NI0C/IE/IOBATENBHOCTH  BKJIIOYAIOT  IIPOMOTOPbI U TIOC/IE0BaTeIbHOCTH  TEPMHHALMU
TPaHCKPHMIILKMHU. TEPMUH «KOHTPOJMPYIOLIUE [1OCIEI0BATENBHOCTHY» BKIIIOUAET, KAK MHUHHUMYM,
BCE KOMIIOHEHTBI, HAJIMYME KOTOPBIX UMEET BaXKHOE 3HAUEHUE ISl SIKCIIPECCUM U TPOLECCUHTa, U
MOXET TaK)K€ BKJIIOYATh AONOJHHUTEIbHbIE KOMIIOHEHThl, Ub€ MPUCYTCTBHE SIBJISCTCS I10JIE3HBIM,
HaIrpuMep, JIMAKWPYIOLIHE M10CAEN0BATEILHOCTH U MOCIEA0BATEIBHOCTH CAMBUIMXCS KIIETOK.

B xoHTekcTe HacTOALIEro ONUCaHUsl TEPMUH «PYHKIIMOHAIIbHO CBSI3aHHBIN» OTHOCUTCS K
CBA3U MOJIMHYKIEOTHIHBIX (MJIM MOJMIENTHAHBIX) 3J€MEHTOB B (YHKUHMOHAIBHYIO CBS3b.
HyxnennoBas KucoTa siBiisieTcs «(yHKIMOHAIBHO CBSA3aHHOMN », €CJIM OHA HAXOJUTCS B YCIOBUSIX
(GYHKLUMOHAJILHON CBSI3M € JPYrol IOC/IeA0BaTE/ILHOCTLIO HYKJIEHHOBOM KMCIOThL. Harpumep,
peryJyiaTopHasg I10C/I€A0BATEIbHOCTh TPAHCKPUNIIMU (PYHKIIMOHAJIBLHO CBsi3aHAa C KOJIMpYOUleit
[I0CJIENIOBATEIBHOCTBIO, €CJIM  OHAa BIMSET Ha TPAHCKPUIIMIO YKa3aHHOH KOJIUpYIOIIeH
II0CJIEAOBATENIBHOCTH. TepMHUH «(YHKUMOHAIBLHO CBSI3aHHBIN» 03HA4aeT, YTO CBS3aHHBIC
nocaenoBarenbHocTd JIHK sBAstOTCS, Kak mpaBUIIO, HENPEPbIBHBIMU, U MPH HEOOXOAMMOCTH
COEJIMHEHHS IBYX Y4aCTKOB, KOAUPYIOUIMX O€OK, SBJISIOTCS TaKXe HENPEPBIBHBIMU U HAXOASTCS
B PaMKe CUMUTBbIBaHUS.

B oaHOM 13 BapMaHTOB HacTOSAIIEr0 H300PETEHUs «IKCIIPECCHOHHBIH BEKTOP» OTHOCHUTCS
K BEKTOpYy, COAEp)KalleMy OJHY HJIM HECKOJbKO HHTEPECYIOIUX MOJUHYKICOTHAHBIX
M0CJIEI0BATENBHOCTEH, UHTEPECYIOIIUX TE€HOB HJIM «TPAHCI€HOB», KOTOpbIE (IaHKUPOBAHBI
NapBOBUPYCHBIMU 128)07 UHBEPTUPOBAHHBIMU KOHLEBBIMHU MOBTOPSIFOLIUMHUCS
nocienoBatenpHocTsIMU (ITR).

Hu xaccera, HHM BEKTOp 10 H300PETEHHIO HE COIACPKUT HYKJICOTHAHBIE
IIOCJIEIOBATENBLHOCTH I'€HOB, KOJUPYIOINX HECTPYKTypHBIe Oenku (Rep) u cTpykrypHble Oenku

(Cap) aneHoacCOUMHUPOBAHHOTO BUpYCa.
20



WO 2021/246909 PCT/RU2021/000238

Pexombunanmmuwiii 6upyc na ocnoge AAV9 (adenoaccoyuuposarnnulti gupyc 9 cepomuna)

B o/iHOM U3 acneKkToB HacTosllUee U300PETEHHE OTHOCUTCSA K PEKOMOMHAHTHOMY BHPYCY
Ha ocHoBe AAV9 (aneHoaccolMHpOBaHHbIN BUpYC 9 cepoTHna) A5 yBEJIUUEHHs SKCIIPECCHU I'eHa
SMNI1 B neneBbIx KJE€TKax, KOTOPbIM BKJIIOYAET KaIrCHJ W BBIIEYKA3aHHYIO 3KCIPECCUOHHYIO
Kaccery.

TepMuH «pekoMOUHAHTHBINA BUPYC Ha ocHOBe AAV» (MK «BHPYyCOIT0100Has yacTulla Ha
ocHOBe AAVY, WM «peKOMOMHAHTHBIA BUPYCHBIH wwTaMM AAV», WM «peKOMOHHAHTHBIN
BeKTOp AAV», unu «Bekrop rAAV») B KOHTEKCTE€ HACTOSILIEIO OMMCAHUsT OTHOCHUTCS K
BblIlI€yKa3aHHOH 3KCIIPECCMOHHOM KacceTe (MM BbIIIEYKa3aHHOMY 3KCIIPECCUOHHOMY BEKTODY),
KOTOpas 3aKjioueHa BHyTpH Karcuaa AAV.

['en Cap, moMuMO ApYrHMX allbTEepPHATUBHBIX MPOJYKTOB, KOJAUPYET 3 KalcHAHBIX Oejka
(VP1, VP2 u VP3). benku VP1, VP2 u VP3 naxoasrcs B coorHomenuun 1:1:10, obpasys
ukocasapuueckuit karcun (Xie Q. et al. The atomic structure of adeno-associated virus (AAV-2),
a vector for human gene therapy. Proc Natl Acad Sci USA, 2002; 99:10405-10410).
Tpanckpunuus 3THX I€HOB HAyMHAETCs ¢ OAHOro mnpomortopa, p40. MonekynspHas Macca
cooTBeTcTBYOHMX OenkoB (VP1, VP2 u VP3) cocrasnser 87, 72 u 62 k/la, coorBeTcTBEHHO. Bee
Tpu Oenka TpaHcaupytores ¢ onHodt MPHK. Ilocie tpanckpunuun npe-MPHK wmoxer
IOJBEPraThCsa CIUIAKCUHTY ABYMs pa3HbIMU Crioco0aMu, IpH 3TOM Bbipe3aeTcs Oosiee MTHHHBLN
unu 6osiee KOPOTKUN HHTPOH U 06pazyroTess MPHK pasnuyHol HyK/I€OTHAHOM ATHHBI.

[Ipu oOpa3zoBanuu peKOMOMHAHTHOTrO BHpyca Ha ocHOBe AAV (rAAV) kaccera
sxcnpeccnd, paankuposannas MKII (ITR), ynakoBeiBaetcs B kancug AAV. I'eHbl, He0OX01UMBbIE
g periukauuu AAV, kak ObUIO YKa3aHO BBIIIE, HE BXOAAT B Kaccery.

JHK sxcnpeccnoHHO# KacceThl yriakoBaHa B BUPYCHBIM KAlCH B BHAE OAHOLEIOYEHHOM!
moaekysl JIHK (ot IHK) nnuno#t npubiusurensuo 3000 sykneotunos. [Tocne undunmuponanus
KJIETKH BHUpycoM, oxHouenoudeunywo JIHK xonBeptupyror B dopmy nByxuenoueuynoit JJHK
(auHK). Tonpko auJIHK moryTr ucnonb3oBaTh OCKH KJIETKH, KOTOPBIE TPAHCKPHOHPYIOT
cojepxamuiics reH unu reusl B PHK.

B HexoTOopbix BapuaHTax peKOMOMHAHTHBIM BHUPYC Ha ocHOBe AAV9 uMeer kamncuni,
KOTOpBIN BKItovaet Oenok VP1 AAVO.

B HekoTOphIX BapuaHTax peKOMOMHAHTHBIA BHpyC Ha ocHOBe AAV9 umeer kancup,
KOTOpbIA  BKmovaeT Oenok  VP1  AAV9, umeromuii  cileaylouyro aMHHOKHCIOTHYIO
NOCIe0BATEILHOCTh
MAADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGPG

NGLDKGEPVNAADAAALEHDKAYDQQLKAGDNPYLKYNHADAEFQERLKEDTSFGG
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NLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRL

NFGQTGDTESVPDPQPIGEPPAAPSGVGSLTMASGGGAPVADNNEGADGVGSSSGNWH
CDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFN
RFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNGVKTIANNLTSTVQVET
DSDYQLPYVLGSAHEGCLPPFPADVFMIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQML
RTGNNFQFSYEFENVPFHSSYAHSQSLDRLMNPLIDQYLYYLSKTINGSGQNQQTLKFSV
AGPSNMAVQGRNYIPGPSYRQQRVSTTVTQNNNSEFAWPGASSWALNGRNSLMNPGP
AMASHKEGEDRFFPLSGSLIFGKQGTGRDNVDADKVMITNEEEIKTTNPVATESYGQVA
TNHQSAQAQAQTGWVQNQGILPGMVWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGF
GMKHPPPQILIKNTPVPADPPTAFNKDKLNSFITQYSTGQVSVEIEWELQKENSKRWNPE
IQYTSNYYKSNNVEFAVNTEGVYSEPRPIGTRYLTRNL (SEQ ID NO: 5).

B HexkoTopeIXx BapunaHTax peKOMOMHAHTHBIH BUPYC Ha OoCHOBe AAVO umeer karcui,
KOTOPBIH BKItOUaeT 0enoxk VP1 AAV9, uMmeroinii aMMHOKHCIOTHYO NTOCeA0BaTENBHOCTh SEQ
ID NO: 5 ¢ 01H0i#1 11K HECKOJIBKUMH TOUCYHBIMU MY TALIUSMHU.

B HekoTOpBIX BapHaHTax peKOMOMHAHTHBIH BHpYyC Ha ocHoBe AAV9 umeer karcup,
KOTOpbIN BKIOYaeT 0enok VP2 AAVY.

B HexoTOphIX BapuaHTax peKOMOMHAHTHBIM BHPYC Ha ocHOBe AAVY mMeer Karcun,
KOTOppIH  BKMO4aeT Oenok VP2 AAV9, umerommii  Cleayrouyld aMHHOKHUCIOTHYIO
110CJ/1e/10BATENbHOCTH!
TAPGKKRPVEQSPQEPDSSAGIGKSGAQPAKKRLNFGQTGDTESVPDPQPIGEPPAAPSG
VGSLTMASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNN
HLYKQISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRL
NFKLFNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPADVF
MIPQYGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSYAHSQS
LDRLMNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPSYRQQRVS
TTVTQNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLSGSLIFGKQGT
GRDNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGILPGM
VWQDRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIKNTPVPADPPTAFNK
DKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSE
PRPIGTRYLTRNL (SEQ ID NO: 6).

B HekoTOpbIX BapuaHTax pekoMOMHAHTHBIH BUpPYC Ha ocHOBe AAVO uMeer Karcui,
KOTOpBIA BKIo4aeT Oesiok VP2 AAV9, uMeroninii aMMHOKHCIOTHYO nocienoBaTeasHocTh SEQ
ID NO: 6 c ogH0# 111 HECKOJIBKUMH TOUYSYHBIMH MY TaLIUsSIMH.

B HexoTopeIX BapuaHTax peKOMOMHAHTHBIA BHpPYC Ha OCHOBe AAV9 mMeer karcup,

KOTOpbIH BioyaeT 0enok VP3 AAVO.
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B HEKOTOpBbIX BapuaHTax PeKOMOMHAHTHBIA BHpPYC Ha ocHoBe AAVY umeer Kancui,

KOTOpBIii  Bkmowaer Oesok VP33  AAV9, wumeromuid  cieAylouylo aMHHOKHCIIOTHYIO
MOCJIeI0BATEIbHOCTD
MASGGGAPVADNNEGADGVGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHLYK
QISNSTSGGSSNDNAYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKL
FNIQVKEVTDNNGVKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGCLPPFPADVFMIPQ
YGYLTLNDGSQAVGRSSFYCLEYFPSQMLRTGNNFQFSYEFENVPFHSSYAHSQSLDRL
MNPLIDQYLYYLSKTINGSGQNQQTLKFSVAGPSNMAVQGRNYIPGPSYRQQRVSTTVT
QNNNSEFAWPGASSWALNGRNSLMNPGPAMASHKEGEDRFFPLSGSLIFGKQGTGRDN
VDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGILPGMVWQD
RDVYLQGPIWAKIPHTDGNFHPSPLMGGFGMKHPPPQILIKNTPVPADPPTAFNKDKLNS
FITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAVNTEGVYSEPRPIGT
RYLTRNL (SEQ ID NO: 7).

B HekoTOphIX BapuaHTax peKOMOWHAHTHBIH BHpPYC Ha ocHoBe AAV9 umeer karcuni,
KOTOpbIH BKJIto4aeT 0enok VP3 AAV9, umeromuit aMMHOKUCIIOTHYO ITOCeloBaTesibHOCTh SEQ
ID NO: 7 ¢ ogHO# WM HECKOJIBKUMH TOUYEYHBIMHM MY TaLIUSIMHU.

B HekoTOophpIX BapMaHTax peKOMOMHAHTHBIA BHUpPYC Ha ocHOBe AAV9 umeer Kkarcui,
KOoTOphIi BkmouaeT Oenku VP1, VP2 u VP3 AAV9.

B HexoTOphIX BapuaHTax PEeKOMOWHAHTHBIM BHpPYC Ha ocHoBe AAV9 uMeer Kancui,
KOTOpbI BKItOUaeT 6enku VP ¢ amuHokucaoTHO# nocieosarenbHocts SEQ ID NO: 5, VP2 ¢
aMHHOKHMCIIOTHOM nociienoBatenbHocth SEQ ID NO: 6 u VP3 ¢  aMuHOKHCIOTHOH
nocienosatenbHocTh SEQ ID NO: 7.

B HekoTOphIX BapuaHTax peKOMOMHAHTHBIM BUPYC Ha OCHOBe AAV9 mMeer Kamcua,
KOTOpbI# BKIOUaeT 6enku VP1 ¢ amuHokucioTHo# nocienoBareabHocTsh SEQ ID NO: 5 ¢ onHoi
WJIM HECKOJIbKUMHU TOYEYHBIMH MyTalusiMu, VP2 ¢ aMHHOKHCIOTHOH MmocieaoBareabHOCTh SEQ
ID NO: 6 ¢ onHOM HIM HECKOJIBKMMHU TOYEYHBIMH MyTalusMH ¥ VP3 ¢ aMHHOKHCIOTHOH
nociaenosatTenbHocTh SEQ [D NO: 7 ¢ onHON MM HECKOJIBKUMH TOYEYHBIMH MY TALIUSIMH.

Iox «HEeCKOIbKMMH TOYEUHBIMU MYTaLIMSIMM» 110,1pa3yMeBatOTCs B, TPHU, YETHIPE, MATh,
I1ECTh, CEMb, BOCEMb, JAEBSTH WU JECATh TOYCUYHBIX 3aMEH.

OcobeHHO mnpeanoyYTUTENbHbIE BapHaHThl BKJIIOYAIOT 3aMeHBbl (MyTallMHu), KOTOpBIE
ABJIIFOTCS KOHCEPBATMBHBIMHU IO IIPUPOJE, T.€. T€ 3aMEeHbl, KOTOpPble UMEIOT MECTO B ceMelcTBe
aMMHOKMCJIOT, KOTOpble OOBEJUWHEHbl N0 WX OOKOBBIM ILEMsIM. B 4acTHOCTH, aMHHOKUCJIOTHI
OOBIYHO JEJSIT Ha YeTblpe cemercTBa: (1) KMCIbIe - acnapTar U riyTaMart; (2) OCHOBHBIE - JIM3MH,
apruHUH, THCTUAMH; (3) HEMOJsSIpHblE - ajaHWH, BaJlUH, JIEHMUMH, H30JCHUMH, MPOJIHH,

beHnnanaHud, METHOHMH, Tpuntodad; U (4) He3apsHKEHHbIE MOJSPHbIE - [JIMIMH, acnaparuH,
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rJAyTaMHH, UMCTEeHH, CepHH TPEOHHH, THpOo3uH. DeHunanaHuH, TpUnTodaH H THPO3HH HHOTAA

KJACCHPHUIUPYIOT KaK apoMaTH4YeCKHe aMHUHOKHCIOTHL. Hampumep, nocTaTroyHo OOOCHOBAHO
IpeJcKa3aHue O TOM, YTO BblJC/ICHHAs 3aMeHa JielIinHa Ha U30JeHLIMH WK BaJIMH, acliapTaTa Ha
rIyTaMaT, TPEOHMHA Ha CEePHH WJM CXO0)Kas KOHCEpBaTUBHAsi 3aM€Ha aMHUHOKMCIIOTBI Ha
CTPYKTYPHO POJICTBEHHYK) AMHHOKHC/IOTY HE OKAQ)XET BaXXHOTO BIMSHUS Ha OHOJIOTMYECKYIO
aKTUBHOCTb. Hampumep, noaunenTtua, npeaAcTaBIsioONIMi HHTepec, MOXKET BKJIIOYaTh BIUIOTH HO
npubau3utenbHo 5-10 KOHCEPBATHBHBIX WM HEKOHCEPBATUBHBIX aMHUHOKHUCJIOTHBIX 3aMEH, NPH
YCJIOBHH, YTO XKej1aeMast pyHKIHS MOJIEKYJIbl OCTa€TCS HE3aTPOHY TOH.

BapuaHT ToyeuHbIx MyTalii B rociiegoBatebHocTIX 6enxoB VP, VP2 unn VP3 AAV9
C NMOMOIIBIO AMUHOKHCIIOTHBIX 3aMEH NpeCTaBisieT co0oit 3aMeHy, O MEHbLIEH Mepe, OJHOIrO
aMMHOKHCIIOTHOrO ocrarka B Oeinke VP1, VP2 unu VP3 AAV9 Ha npyroii aMMHOKHCJIOTHBIN
OCTaTOK.

KOHCCpBaTI/IBHbIC 3aMEHbI MOKa3aHel B TabauIe A MOJ 3aroJIOBKOM «IIPECANOYTHTCIIBHBIC

3aMEHBI.
Tabnuna A
Hexoaubit [IpennodrurenbHbie
[Tpumepsb! 3aMeHbI
OCTaTOK 3aMEHBI
Ala (A) Val; Leu; Ile Val
Arg(R) Lys; Gin; Asn Lys
Asn(N) Gin; His; Asp, Lys; Arg Gin
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
GIn(Q) Asn; Glu Asn
Glu (E) Asp; Gin Asp
Gly(G) Ala Ala
His (H) Asn; Gin; Lys; Arg Arg
Leu; Val; Met; Ala; Phe;
Ile (D) Leu
Hopaeiunu
Hopaediuun; Ile; Val; Met;
Leu (L) Ile
Ala; Phe
Lys (K) Arg; Gin; Asn Arg
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Met (M) Leu; Phe; lle Leu
Phe(F) Trp; Leu; Val; lle; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser(S) Thr Thr
Thr (T) Val; Ser Ser
Trp(W) Tyr; Phe Tyr
Tyr(Y) Trp; Phe; Thr; Ser Phe
Ile; Leu; Met; Phe; Ala;
Val (V) Leu
Hopneituun

B HekoTOphIX BapuaHTaXx peKOMOWHAHTHBIA BUpyc Ha ocHoBe AAV9O umeer xancun,
KOTOpBbIH BKItOoUaeT 6ernok VP1 AAV9, umeromuii aMMHOKHCIIOTHYO nocieaoBarebHocTh SEQ
ID NO: 5 unu aMuHOKHKCII0THYIO nocaenoBare/ibHocTs SEQ ID NO: 5 ¢ 0/1HO# HiiM HECKOJTBKUMHU
TOYEYHBIMU MYTalUMSIMM, a 3KCIPECCHOHHAs KacceTa BKJIIOYAET CJIEYIOIIMEe JJIEMEHTHI B
HalpaB/IeHUHU OT 5'-KOHLA K 3'-KOHILYy:

CMV suxancep;

CMV npomortep;

uHTpoH reHa hBGl;

BBIUIEYKA3aHHYIO KOJOH-OIITHMHU3UPOBAHHYIO HYKIEHHOBYIO KUCIOTY reHa SMN1;

curHan nosnuajeHwmponanus hGHI;

npassiit [TR.

B HexoTOphlX BapumaHTax peKOMOWHAHTHBIH BUpYC Ha ocHOBe AAV9 umeer kamcun,
KOTOpBIN BkmoyaeT 6enku VP1 ¢ amuHokuciorHoi nocnegoBarenbHocTh SEQ ID NO: 5, VP2 ¢
aMHHOKHCIIOTHOH nocienoBarenbHocTh SEQ ID NO: 6 u VP3 ¢ aMuHOKMCIOTHOM
nociaenoBarenbHocTe SEQ ID NO: 7, a skcnpecCHOHHas KacceTa BKIIIOYAET CJERYIOLINE
JJIEMEHTBI B HANpaBJIEHUH OT 5'-KOHUA K 3'-KOHIIY:

CMYV suxaHcep;

CMV npomortep;

UHTpOH reHa hBG1;

BBIIIEYKa3aHHYIO KOJOH-ONMTHMU3UPOBAHHYIO HYKJIEMHOBYIO Kucioty reHa SMN1;

curnan nonuaneHunuponanus hGHI;

npassiid [TR.
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B HekoTOphIX BapuaHTaX peKOMOMHAHTHBIA BUpYC Ha ocHOoBe AAV9 umeer Kancui,

KOTOpBIH BKitouaeT 6enku VP1 ¢ amuHoKuca0THO#M nocnenoBatebHocTs SEQ ID NO: 5 ¢ onHo#
WJIH HECKOJIbKMMHU TOUEYHBIMHU MyTauusaMu, VP2 ¢ aMHHOKHCIOTHOH nocleaoBatenbHOCTh SEQ
ID NO: 6 ¢ oaHOW WM HECKOJbKHMM TOYEYHBIMM MYyTalHMsAMH ¥ VP3 ¢ aMHUHOKHCIOTHOM
nocnegoBarenbHocTh SEQ ID NO: 7 ¢ oaHOM MM HECKOJIBKMMM TOYEYHBIMM MyTalUsSIMH, a
OKCIPECCUOHHAsE KacceTa BKJIIOYACT CJSAYIOIIME 3JIEMEHTHI B HallpaBjeHUMH OT 5'-koHua K 3'-
KOHILY:

CMYV snxaHcep;

CMV npomortep;

MHTpoH reHa hBG1;

BbIIIEYKa3aHHYIO KOJOH-ONTUMH3UPOBAHHYIO HYKJIEMHOBYIO KUCJIOTY reHa SMN1;

curHan nonuaneHunuponadus hGHI;

npasbiii [TR.

B HexoTOphIX BapHaHTax peKOMOMHAHTHBIA BUpyc Ha ocHOoBe AAV9 umeeT Karcu/,
KOTOpbIH BKitouaeT 0enok VP1 AAVY, umeromnii aMHHOKHCIOTHYIO MOCIEI0BaTeIbHOCTE SEQ
ID NO: 5 unu aMmuHokucoTHYO nociaeaosareibHocTs SEQ ID NO: 5 ¢ 01HO# HJIH HECKOJIbKMMHU
TOYEYHBIMHU MYy TallMsIMU, @ SKCIIPECCHOHHAs KacceTa BKIIIOUYaeT HyKJIEMHOBY1O kucioty ¢ SEQ ID
NO: 4.

B HekoTOpbIX BapuaHTax pekOMOUHAHTHBIM BHUPYC Ha ocHoBe AAV9 umeer Kkancul,
KOTOpBIH BKItouaeT Oenxku VP1 ¢ amuHokucoTHoM nociaenoBarensHocth SEQ ID NO: 5, VP2 ¢
aMHMHOKHCIOTHON mnocnenoBatenpbHocTh SEQ ID NO: 6 um VP3 ¢ aMMHOKHCIOTHOM
nocyienoBarenpHocTe SEQ ID NO: 7, a skcnpeccHoHHass KacceTa BKJIIOYAET HYKJIEHHOBYIO
xucioty ¢ SEQ ID NO: 4. '

B HexkoTOpbIX BapHaHTax pPeKOMOWHAHTHBIH BUPYC Ha OCHOBe AAV9 mmeer Kamcufp,
KoTOpbIi BK/MouyaeT 6enku VP1 ¢ amuHokucnotHo# nocnenosarensHocTs SEQ ID NO: 5 ¢ onHoi
WJIM HECKOJIbKMMH TOYEYHBIMU MyTalusmu, VP2 ¢ amuHOkHcnoTHON nocienoBarenbHocTs SEQ
ID NO: 6 ¢ onHOHi WM HECKOJBKMMH TOYEUHBIMHM MyTauusMH ¥ VP3 ¢ aMHHOKHCIIOTHOM
nocnenosareabHocTe SEQ ID NO: 7 ¢ onHOH WM HECKOJBKMMH TOYEYHBIMH MYTAalMSMH, a

JKCIIPECCUOHHAS KacceTa BKIIOUaeT HyKJIenHoBYo kuciioty ¢ SEQ ID NO: 4.

Dapmayesmuyeckas KOMNO3IUYus
B onnom u3 acnekToB Hacrosiee H300peTeHHE OTHOCHTCS K (papMalieBTHUYeCKOH

KOMIO3ULMH Ui focTaBkd reHa SMN1 B neseBble KJI€TKH, KOTOpPasi BKIIIOYAET BhIllICyKa3aHHbIi
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pekOMOMHAHTHBIH BUpyC Ha ocHoBe AAVO B coueTaHMM C OJHMM MM HECKOJIBKHMH

¢dapManeBTUHECKU IPUEMIIEMbIMU IKCLIMITUEHTAMH.

B KOHKpeTHBIX BapuaHTaxX OCYUIECTBJIEHUs HacTosllee H300peTeHUE OTHOCHUTICH K
(hapMalleBTHUECKOM KOMITO3HIIMH, CoJepKalled peKoMOMHAHTHBIH BUpYyC Ha ocHoBe AAV9 no
1300peTeHHI0 B (apMaleBTHYECKH MPHEMJIEMOM HOCHTEsE MJIM B JApYyTrux (apMaleBTHUYECKHX
areHrax, aJbloBaHTax, pazbaBuressx u T.1. Hocurens 11 MHBbEKIMIH OOBIYHO SIBJASETCS WKUAKHUM.
Hocurens g ApYTUX CIOCOOOB BBEACHUS MOXKET ObITh UM TBEPABIM, UIIH XHUAKUM, TAKHM KaK
CTepHJIbHAS anMpOreHHas BoJa UM CTEPUIIbHBINA anuporeHHbli gocdarHo-coneBoid OydepHbIi
pactBop. [l BBeIeHUs IyTEM MHT ALK HOCHTEIb SBIJISIETCS] BJILIXaEMbIM M NPEANOYTHUTEIBHO
HaxXoAUTCs B TBEPIOM WM XKUAKOH aucnepcHod ¢opme. B kauecTBe MHBEKLHOHHOH Cpeibl
IIPEANOYTUTEILHO HCIOJb30BaTh BOAY, COAEpXKalllyld A00aBKH, OOWENPUHSITBIE s
MHBEKIMOHHBIX PaCTBOPOB, TAKME KaK CTAOMJIM3UPYIOIIME areHThI, COJIU UJIM COJIEBbIE PACTBOPBI
u/unu 6ydepsl.

«®apmaneBTHYECKasT KOMIO3ULMsI» 0003HAYAET KOMITO3MIMIO, BIIOYAIOUIYI0 B cebs
BbIILIEYKA3aHHBIH peKOMOMHAHTHBIN BUpPYC Ha ocHOBe AAV9 mno u3obpeTeHuto u, no KpahHei
Mepe, OAMH M3 KOMIIOHEHTOB, BBIOPAHHBIX H3 TPYIIbI, COCTOSIUEH H3 ¢apMaleBTHUECKU
IpuemyIeMbIXx Y (apMakoJIOTHYECKH COBMECTHMMBIX 3KCHIIMEHTOB, TAaKHX KaK HallOJHUTENH,
pacTBOpUTEJIM, pa3daBuTeNH, HOCHTEIM, BCIOMOraTelibHbie, pachpeessiouue, CcpeacTna
JOCTaBKH, KOHCEPBAHTbl, CTaOMJIM3ATOPBI, 3MYJbraTOpbl, CYCIEHIMPYIOILIHE  AareHThl,
3aryCTUTEJIH, PETYNATOPbl NPOJOHTMPOBAHHONW JOCTAaBKH, BBIOOP M COOTHOLIEHHE KOTOPBIX
3aBHCHUT OT IIPUPO/IbI U criocoba Ha3HaueHUs U 103UPOBKH. PapMalieBTHUECKUE KOMITO3ULIMH IO
HACTOSLUEMY H300peTEeHHIO M CNOocoObl UX M3rOTOBJIEHUsS OyAyT GECCOpPHO OYEBHAHBIMU UL
cnequanucroB B 3ToH  obnactu. IlpousBojactBo  (apmaneBTHHECKHMX — KOMITO3ULIMH
[PEANIOYTUTENBHO  JOJHKHO COOTBETCTBOBaTb  TpeOOBaHUAM GMP (Hagnexauei
IPOU3BOACTBEHHOW npakTUKHM). KoMmnosuuus Moxer BijIroYaTh OyQepHYIO KOMIIO3HLHUIO,
TOHMYECKHE areHTbl, CTa0MIIN3aTOPBI U CONMKOOUIN3ATOPHI.

«®apmalleBTUYECKH TPUEMJIEMBIM»  CUMTAETCS MaTepHal, KOTOpbli HE HMeeT
OMOOrHYeCKUX UM APYTHX IPOTHBOIOKA3aHUH, HAIPUMED, MAaTEPHAT MOXKHO BBOJHUTE CyOBEKTY
6e3 kaxux-nubo HexenaTesbHbIX Ounonoruueckux dddexroB. Taxum obpasom, Takue
bapMmaleBTHUECKHE KOMIIO3HLIMU MOXHO HCII0/Ib30BaTh, HAIPUMED, /U1 TPAaHCHEKIHNH KIIETKH eX
Vivo MM Ui BBEAEHM in Vivo peKOMOMHAHTHOTO BHpyca Ha ocHoBe AAV9 no uzobpereHuto
HEIOCPEICTBEHHO CyODBEKTY.

TepMHH «3KCUMIIMEHT» MM «BCIOMOTraTeJIbHOE BEUIECTBO» HCIIOJIB3YETCAs B JAHHOM
JIOKyMEHTEe [UIsl ONUCaHUs JI000ro KOMIIOHEHTa, OTIMYAIOUIErocsi OT paHee OMMCAHHBIX I10

JAaHHOMY H306p€TCHHIO. D10 BelecTBa HEOPraHNUICCKOTO UJIX OPraHUuYCCKOro IMPOUCXOXKIACHUS,
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HCIIOJIB3YEMBIC B HpPOLECCE IMIPOHU3BOACTBA, H3rOTOBJICHHSA JICKAPCTBCHHBIX IIPEHaparoB s

IPHUIaHHS UM HEOOXOTUMBIX (PHU3MKO-XUMHUUECKUX CBOHCTB.

[Tox «cTabunuzaTopoM» MOHHMMAETCS BCIIOMOraTeIbHOE BEIIECTBO MJIM CMECh JIBYX H
Oosee BcrioMoraTel/ibHbIX BEUIECTB, KOTOpbIe OOECIEUUBAIOT (PU3NYECKYIO W/MIM XHUMHUYECKYIO
cTaOUIILHOCTH aKTUBHOI'O areHTa.

[Ton tepmuHoM «Oydep», «OydepHas KOMIO3ULUSL», «OyQepHbId areHT» NOHUMaeTCs
pacTBOp, CHOCOOHBIH coXpaHATh 3HaudeHue pH, Onarogaps B3aUMOJEHCTBHUIO KUCIOTHBIX H
IIEJIOYHBIX KOMIIOHEHTOB, BXOISILIUX B €r0 COCTaB, KOTOPHIH laeT BO3MOXHOCThH Iperapary
BEKTOpa Ha OCHOBE rAAVS, nposiBasATh yCTOHUMBOCTH K HM3MeHeHMsM pH. B obmem ciydae,
IpeUMYLIeCTBEHHbIMU SBJIsIIOTCs 3HaueHust pH dapmauesTuyeckoit komnosuuuu ot 4,0 10 8,0. B
KauectBe OydepHbIX areHToB MOTryT OBITh UCIOJIb30BAHbI, HAIPUMEDP, aUeTATHBIH, GocdaTHbIiH,
LHUTPATHBIH, TMCTUAMHOBBIM, CYyKIIMHATHbIR U T.N. Oy(epHble pacTBOPBI, HO, HE OTPAHUYUBAsACH
UMH.

®apmalnieBTHYECKass KOMIIO3ULMS SABJISETCS «CTAOWIIBHOW», €CJIM AKTHUBHBI areHt
COXpaHsieT CBOIO (HU3UYECKYI0 CTaOWIBHOCTh M/MIIM XHMHYECKYIO CTaOWJIBHOCTh W/MIH
OMOOrMYeCcKyl0 AaKTMBHOCTH B TEUYEHHE 3asBJICHHOTO CpOKa TOJHOCTH MNpH TeMIleparype
XpaHeHus, Hanpumep, npu 2-8 °C. [lpennoyturensHo, 4ToObl aKTUBHBIA areHT COXpaHsl U
¢bu3nMYecKyo, 1 XHMHYECKYIO0 CTa0HJIbHOCTb, @ TakKe OHOJIOrMYecKyl akTHBHOCThL. [lepuos
XpaHEHHsl BbIOMpPAETCs HA OCHOBAaHMM pE3yJbTAaTOB MCCIEOBaHUS CTAOUIBHOCTH NpPH
YCKOPEHHOM U €CTECTBEHHOM XPaHCHHH.

dapmMmaneBTHUYECKass KOMITO3MIIMS MO JAHHOMY HM300pETEHMIO MOXET H3rOTaBIIMBATHCS,
yNaKOBbIBAThCS MJIM LIMPOKO NIPOAABATHECS B BUE €AMHUYHON CTaHIAPTHOM J03BI MJTH MHOYKECTBA
€AMHUYHBIX CTAaHJAPTHBIX /103 B BHJIC TOTOBO# JIeKapCcTBeHHOM (hopMbl. Micnoas3yeMblit B JaHHOM
JOKYMEHTE TEPMHMH «E€AMHHYHas CTaHjapTHas J103a» O3HauyaeT [UCKPETHOE KOJIMYECTBO
(hapMaleBTUUECKOH KOMIIO3ULIMHU, COAepxKalleH 3apaHee OMpeaeIeHHOE KOJTMYEeCTBO aKTHBHOTO
uHrpearenra. KoauyecTBO aKTHBHOIO HMHIPEJMEHTAa OOBIMHO paBHO JO3UPOBKE AKTUBHOIO
MHTPEIUEHTa, KOTOpbI OyJET BBOAUTHCS CYyOBEKTY, WiIM YNOOHON 4HacTH Takod JO3HPOBKH,

HanmpuMmep, IOJIOBUHE UK TPETHU Takoh AO3HPOBKH.

IIpumenenue
B oaHoM 43 acnekToB Hacrosiuiee M300pETEHHE OTHOCHUTCS K IPUMEHEHHIO
BBIIIEYKa3aHHOIO pPEeKOMOMHAHTHOro BHpyca Ha ocHoBe AAV9 wunu BbllieyKa3aHHOM

KOMIIO3MUMH U1 nocTtaBku reHa SMIN1 B uenieBbie KJIETKH.
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Jlio60it cnoco® BBeacHHS PEKOMOMHAHTHOrO BHpyca Ha ocHOBE AAVO, NpuHATHIA B

JaHHOU 00J1aCTH, MOXET COOTBETCTBYIOLIMM 00pa3oM MCIOJIb30BATLCs /I BbILIEYKAa3aHHOIO
pexoMOMHAHTHOTO BUpyca Ha ocHOBE AAV9 110 1aHHOMY M300pETEHHUIO.

PexoMOuHaHTHBIH BUpyc Ha ocHoBe AAVO npeanoytuTesbHO BBOISAT B KIIETKY B
6uonoruyecku 3ddexTuBHOM KonuyectBe. «buomornueckn 3dQexTHBHOE»  KOIMUECTBO
pPEeKOMOHMHAHTHOIO BHpYCa MpEACTaBIsSeT COOOH KOJMYECTBO, KOTOPOE J[OCTATOYHO, 4YTOOBI
BBI3BATh MH(PEKUHMIO (MM TPAHCIYyKLIHUIO) B IKCIPECCUIO TE€TEPOIOrHYHOM 110CIIe10BATENBHOCTH
HYKJICMHOBOM KHCJIOTHI B KjleTke. Eciin BUPYC BBOAST B KJIETKY in vivo (Harmpumep, BUPYC BBOAST
CyOBeKTy, KaK OIMCAaHO HIXe), «OHoJorudecky 3¢ pexTHBHOE» KOTUYECTBO BUPYCHOI'O BEKTOpA
npeacTasBasieT CoOOH KOJIMYECTBO, KOTOPOE MNOCTATOYHO, YTOOB! BBI3BaThb TPAHCAYKIHUIO H
3KCIIPECCHUIO TETEPOJIOTMYHOMN N0CIE10BAaTEIbHOCTH HYKJIEHHOBOH KHUCIOTHI B KJIIETKE-MUIIIEHHU.

KieTka /1151 BBeieHUA BBILIEYKa3aHHOTO PEKOMOMHAHTHOIO BUpyca Ha ocHoBe AAV9 no
M300peTEHUIO MOKET ObITh KJIETKOH 11000ro THna, BKItOYas B ceOst 6e3 orpaHMyeHus: HEpBHbIE
KJIETKH (BKJIIOYarolIne B cebsi KJIeTKU nepupeprudeckod U LEHTPAIbHOH HEPBHOH CHUCTEMBI, B
YaCTHOCTH, KJIETKH T'OJIOBHOIO MO3ra), JIErOYHblE KJIETKH, JNUTENMaIbHble KJIETKH (HalpuMep,
JIMTEJMAIbHBIE KIETKH KHIIEYHUKA W JbIXaTeJIbHbIX NyTeH), MblIUEYHble KJIETKH, KJIETKH
IOJUKEJIy JIOYHOH JKejle3bl (B TOM 4YHCJIe OCTPOBKOBbBIE KJIETKM), NMEUYEHOUYHBbIE KJIETKH, KJIETKH
MHOKap/la, KOCTHbIE KJIETKH (HallpuMep, CTBOJIOBBIE KJIETKH KOCTHOTO MO3ra), reMOIIO3THYECKHE
CTBOJIOBBIE KJIETKH, KJIETKH CEJIE3EHKH, KEPATUHOLUTHI, (prbpobitacTel, IHNOTEHATIbHbIE KIIETKH,
KJIETKH IPEACTATEIbHOM JKeJe3bl, N10J0Bble KJIETKU U TOMY 110/100HOe. AJTbTEpHATHBHO, KJIETKa
JUIsl BBEIEHUS BbILIEYKa3aHHOIO peKOMOMHAHTHOTO BUpYyca Ha OCHOBEe AAV 9 MoxeT OBITh JTIFOOOH
KJIETKOM-NIPEAIECTBEHHUKOM. B KadecTBe HOINOJIHUTEIBHON aJbTepHATUBBI, KJIETKH MOTYT
NpeACTaBlsITh COOOH CTBOJIOBBIE KJIETKH (HAIpUMEpP, HEPBHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE
KJIETKHU nieueHn). Kpome Toro, KJIeTKH MOIyT IPOHMCXOAUTh OT JIFOOBIX BUJIOB, KaK YKA3aHO BBIIIIE.

BrineykazaHHbli peKOMOMHAHTHBIA BUpyC Ha ocHOBe AAV9 He ucnonb3yercs s

MO[[I/I(I)I/IKaLIPIH F€HETHUUYECKOM 1LIEIOCTHOCTH KJIETOK 3apOIIbIIHCBOﬁ JJMHHUH YCJIOBCKA.

IIpumepnl

JUis Haumyduiero NOHUMAaHMS M300pETEHUs] MPHUBOMIATCA CIEAYIOUIME MpUMEPhl. DTH
NPUMEDPBl NPHUBEIEHbI TOJBKO B MJUTIOCTPATHBHBIX LEASX W HE JOKHBI TOJKOBATBCS Kak
orpaHy4MBarole chepy npuMeHeHus n300peTeHus B 1060t hopme.

Bce ny6nukauuy, maTeHThl M NATEHTHBIE 3asBKH, YKa3aHHbIE B 3TOM crneuuduKaluy
BKJIIOYEHBI B JaHHBIH JOKYMEHT IIyTe€M OTCBHUIKM. XOTS BBILICYTIOMSHYTOE H300peTeHne ObLI0

JOBOJIBHO HOleO6HO OIIMCaHO MYTEM MJUIIOCTpallHH W INpHMEpa B ILOCIAX HCKIIOYCHUA
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ABYCMBICJICHHOI'O TOJIKOBaHHS, CIICHHAJIMCTaM B JaHHOM 00/1aCTH Ha OCHOBE MJIEH, PaCKpPLITBIX B

JAaHHOM H300peTeHnH, OyaeT BIIOJIHE MOHATHO, YTO MOryT OBbITh BHECEHBI OMNpeleCHHbIE
HU3MEHEeHUs ¥ MoAuGHKalKMK 6e3 OTKJIOHEHHUS OT CYIIHOCTH U oObeMa npunaraeMblX BapuaHTOB

OCYIIECTBIICHUS H300pETECHU.

Martepuajbl U 061IMEe METOAbI

Metoabl pekomOunanTHoi JHK

Jlng manunynsuuit ¢ JIHK ucnosib3oBaiin cTaHaapTHbIE METOIbI, OMMCaHHble Y Sambrook
J. u np., Molecular cloning: A laboratory manual; Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, 1989. Pearentnl ans MoJeKynsipHOH OHONOTUM HCHOJIB30BAIH
COIJIaCHO HHCTPYKUMSAM mnpousBoautesnei. Bxparue, nmnasmuanyto JIHK HapabaTeiBanu ans
JajbHEeHIINX MaHumynauui B kiaetkax E. coli, BblpaimiuBaeMbIX Noj CeIeKTUBHLIM J1aBJIEHHUEM C
aHTUOMOTHUKAMH JIJ151 TOTO, YTOOB!I I171a3MU /1Bl HE TEPSUIUCH B KJIETOUHOHU oy asiuu. [lnasmMuanyio
JHK Beiensnu M3 KJIETOK KOMMEpPYECKMMH Ha0opaMH, HU3MEpSAIM KOHLEHTPALHUIO |
MCIOB30BAIM I KJIOHUPOBaHUs ¢ MOMOLIBIO OOpabOTKH 2HIOHYKJI€a3aMH PECTPUKIIHMHM HIIH
metonamu IT1{P-amnnupukaunu. @parmentsl JIHK nurnposanu mexay coboit ¢ MOMOLIbIO JTUra3s
U TpaHcopMUpoBaIn B OaKkTepHaibHbIe KIETKH Uisl 0TOOpa KJIOHOB M AajlbHe#IMX HapaboToK.
Bce nosyuyeHHble IeHETHMYECKME KOHCTPYKLUMU MOATBEPXKIAM MO IATTEPHAM PECTPUKUHMH U

[TOJIHBIM CEKBCHUPOBAHHUEM I10 C3Hrepy.

CuHTe3 reHoB

Tpebyemble cermMeHTbl I'€HOB INOJYYaJd M3 OJUTOHYKJIEOTHIIOB, CO3JaHHBIX IyTEM
XMMHUECKOro cuHTe3a. ['eHHble cermedTh! AMHo# oT 300 10 1000 . H., KOTOpbIE (PITAHKUPOBAHBI
YHHKaJIbHBIMU CATaMH PECTPHKLIHUH, COOMpaIU MIyTeM PEHATY pallii OJHTOHYKJICOTH/I0B APYT Ha
npyre ¢ nocnenyroweit [1P-amnnudukanueit ¢ kpalinux npatiMepos. B pesynbraTe nonydanu
cMech (parMeHTOB, BK/IIOYAas HYXXKHbI. DparMeHThl KJIOHUPOBAIM MO CalTaM PECTPUKINM B
NIPOMEXYTOUHBIE BEKTOpbI, Mnocyie uyero nocienoparensHoctd JIHK cyOxnoHupoBaHHBIX

¢parMeHTOB NOATBEPKAAIH NyTeM cekBenrpoBanusa JJHK.

Onpeaenenue nociaenoparenbHocreit JJTHK

[TocnenoBarensHoctn JIHK ompeaensuin nyrem cekBeHupoBaHusi no CoHrepy. AHanu3
nocinenoBarenbHoctedt JJHK u GenkoB m  00paboTKy MAaHHBIX O MOCAEA0BATEIBHOCTIX
ocymecTBiIsIM B nmporpamMme SnapGene 4.2 u Bblllle I CO3JaHMs, KapTHPOBaHMS, aHaIN3a,

AHHOTHUPOBAHUS U WJLJIHOCTpAallu U MOCJIEA0BATEIBLHOCTEH.
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KyabTHBHpOBaHHE KJIE€TOYHBIX KYJIbTYP

B skcnepumenTax ObLTH HCNOJb30BaHbl KiaeTouHble JuHMH HEK293 (Human Embryonic
Kidney clone 293) u HSMC (Human Skeletal Muscle Cells). Knetku KynbTHBHpOBalUChH B
cranaaptHeix ycaoBusax npu 370C u 5%C02, na nonHo# nuratensHod cpeae DMEM c
no6asnenueM 10% FBS u antubuoruka. lns kynstuBupoBanuss HSMC kynbTypaibHbIi MJ1aCTUK
npeaBapuTeNbHO MOKphiBaics konnareHoM (Gibco). IlepeceB KIJIETOK OCYIIECTBISJICA MPH
aoctikeHuu 80-90% xondmroeHTHOCTH. JKHM3HECTTOCOOHOCTH KJIETOK OLIEHUBANIACH C TIOMOLUIBIO
okpacku Trypan Blue u xamepsr ['opsiea nu6o ¢ mnomombio okpackd PI u mnpotouHoii

HUTOMCTpPHUH.

TpaHchexkuus KIeToOK

Knerounble TMHUM 3acerBaIM HaKaHyHE TPAaHCQPEKUUH B 6-JYHOUHbIE ILIAHIIETHI TAKHM
obpa3oMm, uToObl OHM jgocturand 70-80% KOHQIIOEHTHOCTH K MOMEHTY TpaHCGhEKIUH.
Tpanchexuuo OCyUIECTBISUIM € NOMOLIBK KOMMepYecKUX HabopoB Ui JIMNOMEKLUHH 1O
npoToKoJy npousBoautens. Yepes 72 u xieTku oOpabaTbiBajiM pacTBOpamMM TPHUIICMHA WJIM
AaHAJIOTUYHBIMHM, CHHMAJIM C IMOMJOXKH, OTMbIBaIM B ¢ocdarnoM Oydepe u cobupanu ais
JaIbHEHINETO aHajlM3a 3KCIPECCHM UeseBbIX I'eHOB M OenkoB. Ilpu nocraHoBke Kaxkioi
TpaHCEKLHH HCIIONB30BAIM KOHTPOJIbHYIO Ia3MUIy, 3Kcrpeccupyrouryto GFP, s kouTposns
sdpdextuBHocTH Tpanchexuuu (mosis GFP-O3MTHBHBIX KJIETOK B IpoueHTtax). JansHedmui
aHaJIM3 NPOBOJAWIM TOJBKO B TOM Ciyuae, ecid 3¢ ¢eKTHBHOCTh TpaHCHEKIHH COCTaB/isijia He
menee 50%.

Bce paboTb! npoBoAMIIMCE B 3 HE3aBUCHMBIX IKCIIEPUMEHTAX.

AHAJIN3 FeHHOM IKCHpeccUu

Okcenpeccuto SMN1 nHa ypoBHe MPHK nposepsiin ¢ momombio konaudecrsennoit ITLIP.
Bxparue, ucronp3oBanu npaiimepsl u npoOy, crneuuduyHble K nocienoBatesibHOCTH SMN1
aukoro Ttumna wiM GeneBeam. [Inst koHTpons kosmdectBa ucxoaHodt PHK ucnosib3oBasiu
npaiimepel ¥ npody, cneluduuHbie K reHy gomaluHero xo3siiicresa GAPDH. Jing kaxxaoro Habopa
npaiiMepoB U Npod CTPOUIN KaJIWOPOBOUHBIE KPUBBIE C IPUMEHEHHUEM H3BECTHOIO KOJIHYECTBA
KONUMKA  JIMHEapU30BaHHOMU mnasmuaaont  JIHK, coaepKaluein aMILTHPULHPYEMY IO
I10CJIEJOBATENNBHOCTh COOTBETCTBYIOLIETO I'eHa. AHAIN3 3KCIIPECCUM OCYLIECTRIISIIM, ONpe lesis
N0 KaJMOPOBOYHBIM KpUBBIM KosuuecTBO Konuii SMN1-GeneBeam, SMN1-WT u GAPDH B

KaXJ0M oOpasle, nocjie 4ero HOpMaiu3oBad KosuuecTBo konuit SMN1 Ha 10000 xomwuii
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GAPDH. [TonyueHHble 3HaYeHUs] CPABHUBAIM MEXIY cOOO0M Uit pa3/IMUHBIX 00pa3LOB B paMKax

OJHOI'0O 3KCIICPUMEHTA.

Onpepenenne yxcnpeccuu 6eaxa SMN1 ¢ noMoimb0 NPpOTOYHOM HUTOMETPUH

Ouenky coaepxanus Oesxka SMNI1 B kjeTkax NOpPOBOAMIM  MNOCPEACTBOM
BHYTPHKJIETOYHOI'O OKpallWBaHUs, C I[OCJIEAYIOUIMM aHajM30M C [OMOLIBIO MPOTOYHOH
HUTOMETpHH. BkpaTue, KIE€TKM CHHUMadd C KYJbTYpaJIbHBIX IUTaHlIeToB ¢ nomotibio TrypLE,
otMmbiBain B PBS, dbukcuposaiiu B pacrBope 4% napadopmainbaeruia, nepMmeabuin3upoBaiiy ¢
nomouusto 0,5% pactBopa Triton X-100 B PBS, unkybuposanu B 610kupyromem Oydepe ¢ 1-5%
BSA u okpaluinBany JByX3TallHO C UCI0J/Ib30BAHUEM NEPBUYHBIX aHTUTENT K SMN1 1 BTOpHYHBIX
aHTuTen, MeueHHbIX Alexa Fluor 488. Tlociie okpamnMBaHus KJI€TKM OJHOKPATHO MPOMBIBATH B
PBS n ananu3upoBaiid Ha poTOYHOM LUTOMeTpe. OUEHUBATH CPe/IHIOI0 HHTEHCHBHOCTh CUTHANA
3a BBIYETOM CHIHaJIa, OKPALLIEHHOTO BTOPUYHBIMHM aHTHUTENaMHu Oe3 no0aBleHHs NEPBUUHBIX

AHTHUTCI.

COopka U 0YMCTKA BUPYCHBIX YACTHII PEKOMOMHAHTHBIX BeKTOpPOB AAYV

Hns cbopxu BupycHbIXx yactun AAV, comepxaniux reH SMNI1 UM KOHTPOJIbHBIM I'eH
GFP, ucnosas3oBanu ynakoounble kietku HEK293, B koTopsle TpaHcheuupopaiu 3 nia3MuabL:

[Tna3muna, conepxatias rekoM AAV ¢ kaccetoit s skenpeccuu Tpancreda (SNM1 unu
GFP);

[Inasmupa nns sxcnpeccuu rena Cap ceporuna AAV9 u rena Rep ceporunma AAV2.
Kaxcablit reH ¢ MOMOLIBIO aJIbTEPHATUBHBIX PAMOK CUMTBIBAHUS KOAUPYET HECKOIBKO OEIKOBBIX
IPOJYKTOB;

[Inasmupa nansg skcnpeccud reHoB aneHoBupyca AdS, HeoOXomuMbIX 17t cOOpPKH U
yIaKOBKH KancuaoB AAV.

Uepes 72 vyaca KJIETKH U3UPOBAIM U MPOBOJMIM OUYUCTKY H KOHUEHTPUPOBAHHE
BHUPYCHBIX YaCTHL] C IIOMOLIbIO METOJOB (pHJIbTpaliMu U XpoMmaTtorpapuu. TUTP BUPYCHBIX YaCTHII
OIpenessijid ¢ NoMolblo konuyecTBeHHO# ITL[P ¢ mpaiiMmepamu u npo6oit, crieuupruyHbIME K
y4acTKy peKOMOMHAHTHOIO BUPYCHOI'O Fr€HOMa M BbIPaXKajli B BUJE KOJIMUECTBA KOMUM BUPYCHBIX

FeHOMOB Ha 1 M.

TpaHcayknusi KJI€TOYHBIX KYJIbTYP
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KnerouHble TMHHUM 3aCEBajIM aHAJIOTHYHO IKCIICPHMECHTAM 151 TpaHC(beKI.II/IH, nocJic 4ero

Jnob6aBisiM  mpemnapar ¢ BUPYCHBIMM HacTMLAMM U uepe3 72 4 KIETKM aHaJU3HPOBAJIH.
Db dexTUBHOCTh TPAHCAYKUMH CUKTAIM, aHanu3upyst npouent GFP+ kietok.

JUis ucnonb3yemblX KyJIbTYp MpPEABAPUTENBHO OBIIM TOCTaBJICHbl J3KCHEPUMEHTHI C
npoBepkoil  3ddexTuBHOCTH  TpaHcaykuuu. Kparko, npenapar Bupyca AAV9-GFP
TPaHCAY IMPOBAJIH B KJIETOUHBIE JIMHUU B pa3IMYHBIX COOTHOLICHUSIX KJIETOK U BUPYCHBIX YaCTHII.
OTHolIEHNE KOJIMYECTBa BUPYCHBIX YaCTHIl M KJIETOK Ha3bpiBatoT multiplicity of infection (MOI).
MOI Bupyca AAV9-GFP Bapbuposanu ot 50000 go 1000000. B pesynsrate Anst KaxaoH JIMHUU
Obiin ompeaeneHsl auanazonsl MOI, B mpenenax Kotopblx 3(G(PEeKTHUBHOCTbL TpPaHCIyKUHH
MeHsi1ach JMHeiHo B 3aBucuMocT oT MOI. JlanpHeline paboThl ¢ TpaHCAYKIMEH KICTOUHBIX
JUHUH POBOAMIIM B UX JIMHEHHBIX JHana3oHax.

Iocne TpaHCAyKLMH aHaIM3 KCIPECCHU TeHOB M OENKOB OCYLIECTBISUIM Kak OMHCaHO
BBILLIE.

Bcee pa6OTI>I IMpOBOJANJINCE B 3 He3aBUCHUMBIX JKCIICPpUMCHTAX.

IIpumep 1. Cnocod moJiyyeHusi KOAOH -ONTUMHU3UPOBaHHOro rena SMN1

Jna nonyueHus: KomoH-onTHUMM3upoBaHHoro rena SMNI1 3a ocHoBy Oblia B3siTa
COOTBETCTBYIOLIAs aMMHOKHCIIOTHas mnocienoBarenbHocTs 6enka SMN HUMAN (SEQ ID
NO:1).

Jlannas aMuHOKUCIOTHas nocienoBatenbHocth SEQ ID NO:1 nepeBoaunach B
HYKJEOTHHYIO TI0CJIE/IOBATEIbHOCTE IIyTEM [10CJIEIOBATEIBHOIO COMOCTABJIEHUS KaXA0u
AMHHOKHUCJIOTE HauyMHas ¢ N-KOHLA OJHOIO U3 KOJUPYIOIUX €€ CHHOHUMHYHBIX KOIOHOB C

Y4€TOM OJHOI'0O UJIK COBOKYITHOCTH CIICAYIOLINUX IIPH3HaKOB!

1) yacTOTBI HCIOIB30BaHUsl HaHHOro koJoHa (Yasukazu Nakamura ET AL., Codon usage
tabulated from the international DNA sequence databases; its status 1999, Nucleic Acids Research,

1999, Vol. 27, No. 1, doi: 10.1093/nar/27.1.292);

2) GC-cocraBa KOHLEBOIO yyacTKa MOJy4aeMON HYKJICOTHAHOMN MOCI/IEI0OBATENLHOCTH
(uenesbiM 3HaueHueM GC-coctara cuutanock 60% ucxojs u3 crarbu Grzegorz Kudla ET AL.,
High Guanine and Cytosine Content Increases mRNA Levels in Mammalian Cells, PLoS Biol,

June 2006, Volume 4, Issue 6, €180, doi: 10.1371/journal.pbio.0040180, nostomy K0a0H ObLT TEM

IPEANIOYTHUTENBHEE, YEM MEHBLIE M10JTydaiachk pa3HOCcTh Tekyiero GC-cocraBa ¢ eIEeBbIM);,
3) cBobonHOH »Heprum (QOJNIMHra KOHLIEBOTO YyacTKa I10JIy4aeMOM HYKJIEOTHIHOM
TI0CJIENOBATENIBHOCTH (BTOPHYHBIE CTPYKTYPBI OINPECISUTUCH IPU MOMOIIM ajiroputMa 3yKepa,

Michael Zuker ET AL., Optimal computer folding of large RNA sequences using thermodynamics
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and auxiliary information, Nucleic Acids Research, Volume 9, Issue 1, 10 January 1981, Pages

133-148, doi: 10.1093/nar/9.1.133).

B npouecce IMnoCTPOCHHUS TAKXKE uzberasnach redHepaumusa CMBICIOBbLIX HYKIICOTUAHDBIX

IOCJIEA0BATEILHOCTEM, TAKUX KaK CAlThl pECTPUKLIMH, YYaCTKH BHYTPEHHEH OcaaKkyu puOOCOMBI,
CaThl criaiicuHra T...

B pesynbrarte nepeBojia amuHOKMCI0THOM mnociaemoBareisHocTH SEQ ID NO:1 B
HYKJICOTHAHYIO  IIOCIEAO0BaTEIBHOCTh OBUT  MOJMYy4YEeH pPSAA  KOJOH-ONTHMH3MPOBAHHBIX
HYKJIEOTHAHBIX NocsieioBarenbHocTel rena SMNI.

%k BBIIIEYKA3aHHOTO psaa KOJIOH-ONMTUMU3UPOBAHHBIX HYKJIEOTHIHBIX
nocienoBareabHocTeit SMN1 HecKOIBKO MOCIeA0BaTENbHOCTEH HE NMOKa3bIBAIM YBEJIMYCHUS
TpaHckpunuuu resa SMNI1 B jganpHeHIIMX HMCCIIEIOBAHUSAX, TO €CTh HE OBbUIO JIOCTOBEPHOIO
yBesnuueHus konuuectsa koruid MPHK SMN1-opt mo cpaBuennro ¢ SMN1-WT na kaxoit-nu6o u3
UCII0/Ib30BAaHHbIX KJIETOYHBIX JIMHUH, WM JaHHOE YBEJIMYeHUEe ObUI0 HE3HAUYUTENbHBIM.

BonpIIMHCTBO KOAOH-ONTUMHU3UPOBAHHBIX HYKJIEOTHUIHBIX MOCJEA0BATEIBHOCTEN IeHa
SMN1 noxka3zan yBenuyeHue TpaHckpunuuu reHa SMN1 B 1,5-2 paza B janbHe#iunx
UCCIIeOBAaHUSX, TO €CTh JOCTOBEPHO yBeluunBas kosgudecTBo kornuit MPHK SMNIl1-opt no
cpaBHeHHIO ¢ SMN1-WT Ha Bcex UCMO/1b30BaHHbBIX KIETOYHBIX JTUHHUSX.

Onna w3 BbIIEYKA3aHHOTO  psila  KOJOH-ONTHMM3UPOBAHHBIX  HYKJIEOTHIHBIX
nocieaoBarenbHocTed reHa SMN1 Heo)XXuIaHHO MoOKa3zana yBeJIMUYEHHE TPAHCKPUIILMM TIeHa
SMNI1 6onee yeM B 3 pa3za B AaIbHEHIIMX UCCICAOBAHUSIX, TO €CTh HEOXKMAAHHO YBEIUYUBAs
konuuecTBO kot MPHK SMNI1-opt B Gosiee ueM 3 paza nmo cpaBHenuto ¢ SMN1-WT Ha Bcex
UCTIOJIb30BAHHBIX KJETOUHBIX JUHHMSAX (cM. [lpumepsl 3-4). Jlawnas duHansHas KOIOH-
ONTUMHU3MPOBAaHHAS HYKJIEOTHIHAs ImocienoBarenbHocTh reHa SMN1 nosyumna ycioBHOe
Ha3BaHue SMN1-GeneBeam (unm cokpamienHo SMN1-GB).

@uHanbHAs KOJOH-OIITUMU3UPOBaHHas rocieaoBareabHocTh SMN1 (SMNI1-GeneBeam)
MMEET HYKJIEOTUHYIO 110CIEA0BATENbHOCTD NMpeacTabnennyo SEQ ID NO: 2.

JanHas ¢uHanbHas KOAOH-ONTUMM3WPOBAHHAS HYKJIEOTHIHASA I10C/e0BaTEILHOCTD
SMN1 (SMN1-GeneBeam) xapaktepu3yeTcs MOBBILICHHBIM HHAEKCOM afantauuu KoJaoHoB (Paul
M. Sharp ET AL., The codon adaptation index-a measure of directional synonymous codon usage
bias, and its potential applications, Nucleic Acids Research, Volume 15, Issue 3, 11 February 1987,
Pages 1281-1295, doi: 10.1093/nar/15.3.1281 - craHmapTHas MeTpHKa [l  OUCHKH

HOCJICAOBATCJIBHOCTH Ha INpeIMET YacTOT HCIIOJIb30BAHHBIX KOIIOHOB) 0o CpaBHCHHIKO C

Koaupytouleil nociaegoatenbHocThio reHa SMN aukoro tuna (SMN1-WT ¢ SEQ ID NO: 3).
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Unaexkc agantaygydy KOJOHOB JJisl (bHHaIIbHOﬁ KOILOH-OHTI/IMI/BHpOBaHHOﬁ HyKJIeOTPIIIHOﬁ

nocienosarenbHocTH reHa SMN1 (SEQ ID NO: 2) paBen 98%, ji1st mocie10BaTeIbHOCTH AUKOTO
tuna - 75%.

GC-coctaB mocnenoBaTelbHOCTH AuKoro tuma paBeH 45%, TO ecThb OTIHM4YaeTcs OT
ueneBoro 3HadeHus Ha 15%, GC-coctaB GUHAIBLHON KOJOH-OITHMU3UPOBAHHON HYKJIEOTHUAHOM
nocinenoBarenpbHocTd reHa SMN1 (SEQ ID NO: 2) paBen 64%, T.e. oTiiH4yaeTcst OT LENEBOIO
3HaueHus Ha 4%.

®duHaibHas KOJOH-ONTUMU3UPOBAHHAS HYKJIEOTUAHAsA MOciea0BaTenbHOCTh reHa SMNI
(SEQ ID NO:2) u nykneoruasas nocijenopatrenbHocTsh reda SMN1 nukoro tuna (SEQ ID NO:3)

HIeHTUYHEB! Ha 71%.

IIpumep 2. Co60pKa reHeTHHeCKNX KOHCTPYKUUI, HECYIIMX PEKOMOMHAHTHBII reHOM
AAY u koaupyrwmux ren SMNI1.

IHocnenoBarenbHocts rena SMN1 nukoro tuna 6bla nostyyeHa nmyTém aMIuiMpuKalnum co
cnenuduyeckumu npaimMepamu ¢ kJIHK, cunresuposannoit Ha ocHoBe TotanpHoi PHK knerok
HEK293. B npouecce amrmuiiudukauun ¢ S’-koHiia resa Obuta no6aBiieHa MocjieqoBaTeIbHOCTD
Kozak un caiit pecrpukumu Clal, a ¢ 3’-konuna — cait pecrpukuuu Xbal. ITocne sToro
nocnenosarelbHocTh reHa SMN1 Obl1a KJIOHUpOBaHA PECTPUKTA3HO-JIUIA3HBIM METOAOM IO
caifram Clal u Xbal B kommepueckyto koHcTpykuuio pAAV-GFP Control plasmid (VPK-402) ot
CellBiolab (CIIIA), ¢ 3amenoii rena GFP na SMN1, nosiyuns koHCTpyK1io pAAV-SMN1-WT.

IocnenosarensHoctb SMNI1-GeneBeam Obuta coOpaHa kxak omucaHo Bbie. B cumy
CJIOKHOCTH T10CJIEA0BATENBHOCTH, HECMOTPS Ha €€ OTHOCUTENBHO HEOOIBUION pa3Mep, NPOBEIH
cepulo CcyOKJIOHMpOBaHMH (parMeHTOB reHa B IPOMEXYTOuHbIX BekTopax pGEMT c¢
BepupHKaLMEHl CUKBEHCOB IS KaxuJoro BekTopa. Jlamee W3 HECKOJLKHAX [POMEXYTOUYHBIX
BEeKTOpoB ¢ nomoiusio I[P cobpany nosHopasMepHylO BepcHIO I'€Ha W 3aKJIOHMUPOBAIM B
npoMexxyTouHblii Bektop pGEMT. B  kadecTBe KOHEYHOH TI'€HETHYECKOM KOHCTPYKIIMH
UCTIOJIL30BaIM KOHCTPYKIHIO PAAV-SMNI1-WT, 3zamenus SMNI1 aukoro tuna Ha SMNI-
GeneBeam mo caiitam Clal u Xbal, n1o6aBieHHBIM Ha KOHIbI MOCHEAOBATENbHOCTH SMNI-
GeneBeam ¢ nomousto TLIP.

Koneunslit BEKTOP COJIEPIKUT BCe HEOOXOIMMBIE 3JIEMEHTHI [J151 SKCIIPECCHH r'eHa ¥ cOOpKH
B COCTaBE réHOMa peKOMOHHAHTHOro AAV:

1) TepmunaneHble mnoBTopel ITR Ha KOHIIAX [OC/IEAOBATENIBHOCTH, KOTOpas
HMHKaICUAUPYETCS B BUPYCHBIHM Karcum,

2) DaeMmeHTbl Ui O3KCIPECCHH LEJIeBOro reHa (MPOMOTOpP, OJHXAHCEP, HHTPOH,

MOoCJIEA0BATC/IBHOCTD KOZ&k, TPaHCICH, canT nonnaneﬂnnnposaﬂm);
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3) Opumxud GakTepHaibHON pEIIMKAUMHM M I'eH YCTOHYMBOCTM K aHTHOMOTHMKY IJIS

Hapabotky miazmuaHoi JJHK B OakTepruaiibHbIX KIIETKaX.
BaxHO OTMETHTb, YTO TEHETHUYECKHE KOHCTPYKUHH, coaepxaiiue reHsl SMN1-WT u
SMN1-GeneBeam, oTnuyaroTcs TOJMBKO I0C/E0BaTENILHOCTIMHU reHoB SMNI, a B ocTaibHOM

IMMOJIHOCTBIO NACHTHYHBI.

IHpumep 3. [IpoBepka 3xcnpeccnu SMNI1 ¢ reHeTH4ecKHX KOHCTPYKIHH.

I'enetnyeckne xkoHcTpykumu pAAV-GFP, pAAV-SMNI1-WT u pAAV-SMNI1-GB
tpancheuupoanu B kierkn HEK293 u HSMC kak omucano Beiue. McenosbzoBanu 5 mxr JIHK
Ha 1 ;myHky. Yepes 72 4 kjeTkd cobpany W mnpoaHainu3upoBaiy skcnpeccuto SMNI1 (¢
Hopmanu3auueit Ha GAPDH) xak onucano BeIe.

beuto oOHapy»eHo, UTO KOJOH-onTHMH3aus reHa SMNI1 Brnuser Ha TPaHCKPHUIILHUIO
SMNI1, nocroBepno yBenuuuBasi koiudecTtBo konuit MPHK SMNI1-GB B Heckonbko pa3 no
cpaBHeHHIO ¢ SMN1-WT Ha o6eux UCro/Ib30BaHHBIX KJIETOYHBIX JTHHUAX (¢dur. 1). B yacTHOCTH,
s wietok HEK293 ornowenue nHopmanmuzoBanHo# skcrpeccun SMNI-GB k SMNI-WT
coctaBuJio 3,9, a ans knetok HSMC - 12,8.

Hannoe coiictBo SMN1-GeneBeam, kak Moka3bIBatOT MOJIy4Y€HHbIE JAHHBIE, HE SBJISCTCS
KJIETOYHO-CIIeUM(UYHBIM, IPU 9TOM oOeclieunBaeT yBeJHUEHHE SKCIIPECCHM LeJIeBOro reHa B
KJIETKAX B HECKOJbKO pa3, YTO MOXET OBITh BaXXHBIM MNPEHUMYIIECTBOM IIpH pa3paboTke
reHOTEpaneBTUYECKUX IpenaparoB. [IpM 3TOM JaHHOE CBOMCTBO HE OOYCIIOBJIEHO HHKAKUMHU
OTJIMYMSMM B KacceTe I'eHHOM SKCIpeccud U CBOMCTBAMH BO3MOMXKHBIX BHUPYCHBIX KarCHIOB,
Hecymux reHoM ¢ reHoB SMNI1-GeneBeam, nockosibKy AaHHBIM aHajid3 MPOBOJWIM Ha
TFEeHETHYECKUX KOHCTPYKLMAX, KOTOPbIE OTJIMYAIOTCS TOJBKO KOAOH-onTUMHU3anueit renos SMNI1,
a B OCTallbHOM MOJIHOCTBIO MJACHTUYHBI.

Knerku HSMC 6butn BbIOpanbl anst npoBepku skcnpeccud SMN1 Ha ypoBHe Genka ¢
IOMOUIBIO NPOTOUYHOH LIMTOMETPHUHU, KAaK ONIMCAHO BbIlIE. bpl1o nmoka3aHo, 4To curuan or SMN1-
cnelM(UUHBIX aHTUTEN B KjeTKax, TpaHcpeuupoBaHHbIXx pAAV-SMNI-GB, Bbime, yem B
KjeTkax, TpaHcheurpoBaHubix pAAV-SMNI1-WT, B 12,2 pa3 npu UCNOIb30BaHHOM KOJIUYECTBE
JAHK 5 mxr wa 1 nynky (¢ur. 2). JlaHHbiit pesynbrar o3HauaeT, uro SMNI1-GB He umeer
NPEUMYILECTB B TPaAHC/ALMHA, OJHAKO B CHUJIY YBEJIMYEHHOW TPaHCKPUNUHUU KOJIHYECTBO

KOHEYHOro OejKa B KJIETKAX TaKXKe YBCJINYUBACTCS.

IIpumep 4. Co3gaHue BUPYCHBIX MpenapaToB, dkcnpeccupyromux SMN1
[Tnasmunsl pAAV-SMNI1-WT u pAAV-SMN1-GB B™MecTe ¢ oCTa/IbHBIMH ILJIa3MHaMH,

HeoOX0AUMBIMU JUJISl TIOJTyYEHHSI BUPYCHBIX YacTHIl pekoMOHHAHTHOTO AAV (cM. Bhllle), ObUIH
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UCIIOL30BaHbl Jyist Ouonpouecca nostyueHuss AAV. B kadecTBe ceporuna Ob11 BbIOpaH CEPOTHIT

AAV9 nukoro Tura Wi ¢ OAHOM MM HECKOJbKHMH TOYEYHBIMHY MYy TallUSIMH.

Bo Bcex ciyuasx cpaBHenue cBoictB SMNI1 npukoro tuma u SMNI-GeneBeam
MIPOBOAMJIMA TOJILKO B CJIy4ae MEHTUYHOCTH UCIOIb3YEMOr0 CEPOTHIIA U My TaLMi Karcuaa, ecjid
OHHM TpHUCYTCTBOBaIU. Bce ceporumnbl Ha 6aze AAV9, nuMKoro Tuma uiad ¢ MyTalUsAMH, B
JnanbHeiieM ob6o3HaqaroTest kak AAV9 6e3 ykazaHust My Tauui.

B pesynbrate Ouornporiecca OblTM MOTY4YEHbl PEKOMOMHAHTHBIE BUPYCHBIE YaCTHIIBI,
obo3HaueHHble kak AAV9I-SMNI-WT u AAV9-SMNI1-GB, a taxke KOHTPOJIbHBIE YAaCTHLbI
AAV9-GFP. INocne onpeneneHuss TATPOB BUPYCHBIX YacTHll, Bce 3 mpemnapara ¢ OJMHAKOBBIMH
MOI (3nauenuss MOI BapbupoBanu Mexay skcrnepumenTamu ot 50 go 200 Thicsy) Obuin
UCIOJIb30BaHbl JUISI TPAHCAYKUIUH MEPMHUCCHBHBIX KJIETOK — IMEPBHUYHBIX MHOLUTOB YeJIOBEKA
HSMC. J[lajgpHe#iiuii aHajiud3 NPOBOJMIIM TOJLKO B TOM cilyyae, ecid 3()PeKTUBHOCTH
TpaHCIYKIUHMHU cocTasisiiia He meHee 50%.

ITocsne ycrnelHoH TpaHCAYKIIMH KJIETKH CHUMAaIM C MOJJIOXKH, OTMbIBaIM B pochaTHOM
O6ydepe u ananuzupoBanu skcrnpeccuto SMNI1 Ha ypoBHe MPHK u Genka kak onucaHo BbllUE.
beuto nokaszaHo, 4TO yBenMuyeHUE TpaHcKpunuuoHHoi axTuBHOCTH SMNI-GeneBeam
coxpansercs, TakuM obpazom, MPHK SMN1-GeneBeam Orino aetextupoBaso B 7,3 pa3 Oonblue,
yeMm u1s1 SMN1 nukoro tTuna. AHanoruuHoe yBejmueHue HabJ1o1alock M Ha ypoBHe Oenka (B 6,8
pa3) (¢ur. 3), uro moxaspiBaeT oTCyTcTBHE NpeumyliecTs8 SMN1-GB Ha ypoBHe TpaHCisuuu,
OJIHAKO [I€TEeKTHpYeMoe yBelIudeHHE >PPEKTHBHOCTH TPAHCKPHUIILMHU TO3BOJSIET ¢ MNOMOLIBIO
npernapata AAV9-SMNI1-GB obecneunBars Gosiee BbICOKMIt ypoBeHb 3kcnpeccun SMNI B
LEJIEBBIX KIIETKAX, UTO SIBJISIETCS BAXKHBIM IPEUMY IIIECTBOM MPU JIEUEHUH, HAaIpUMEpP, CHUHAJIbHOH
MblLIeYHOH atpoduu, rae ypoBeHb skcnpeccun 6enka SMN1 onpezensier Tun 3aboneBanus ot 0

(amb6puoHanbHas jeTallb) 10 4 (He TpeOyeT CnelHaaIbHOro JeUCHHs).
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Dopmyia nzodpereHus

1. Kogon-onTuMu3MpoBaHHas HyKJIEHHOBas KHCJIOTa, KoTopas konupyer Oernox SMNI
(Oeslok  BBDKMBAeMOCTH MoOTOpHbIX HeiipoHoB) ¢ SEQ ID NO: 1, Bxmoyarouias
MOCJIeI0BATENBHOCTE HyKJIenHOBOU KucjoThl SEQ 1D NO: 2.

2. DKCIpecCHOHHas KacceTa, KOTopass BKJIOYaeT KOJOH-ONTHMHU3UPOBAHHYIO
HYKJIEMHOBYO KMCJIOTY 1O M. 1.

3. DKcnpeccHoHHas KacceTa I10 1.2, BKII04aiolas cielyolHUe 3JIEMEHTHI B HallpaBjIeHUH
oT 5'-KoHUA K 3'-KOHILY:

neBblii (nepssbiit) ITR (nHBepTUpPOBaHHBIC KOHLIEBBIE TOBTOPHI);

CMV (uutomeraiioBupyCHBIH) SHXaHCED;

CMV (uuToMerajgoBUpPYCHBIH) IPOMOTED;

uHTpoH reda hBG1 (ren cyObeauumiipl reMor;iioouHa ramma-1);

KOJIOH-OIITHMH3HPOBAHHYO0 HYKJIEMHOBYIO KUCIOTY 1O 1. 1;

curHan nosvazesunauporanusg hGH1 (curnan nonvaneHunMpoBaHus resa ropMoHa pocTa
4eJIOBEKA);

npassblif (BTopoit) ITR.

4. DkcnpeccHOHHAas KacceTa 1o 1.3, KoTopas BKJIIo4aeT HyKJI€HHOBY10 kKuciaoTy ¢ SEQ ID
NO: 4.

5.  OKCIpEcCHOHHBI  BEKTOpP, KOTOPBI# BKIIOYAET  KOJIOH-ONTHMH3UPOBAHHYIO
HYKJIEMHOBYO KHUCJIOTY IO 1. 1 WM Kaccety 1o mi. 2-4.

6. PexomOuHaHTHBIA BUpyc Ha ocHOBe AAV9 (ameHoaccOolMHMpOBaHHBIM BHpyC 9
cepoTHna) AJs yBelnuueHUs skcnpeccuu resa SMNI1 B LeneBbIX KIETKax, KOTOPBIA BKJIHOYAET
KallCHJ1 ¥ SKCIIPECCUOHHYIO KacCeTy 10 JII0OOMY M3 Iil. 2-4.

7. PexomOnHaHTHBIA BUpYC Ha ocHOBe AAV9 no 1.6, rae kancu BkiItodaeT 6enok VP1
AAV9.

8. PexomOuHaHTHBINH BUpyC Ha ocHoBe AAV9 no 1.7, rae kancua BkaoyaeT 0enok VP1
AAV9, nMerominit aMMHOKHMCJIOTHYIO nocnefoBaTesibHocTh SEQ ID NO: 5.

9. PexombunanTHBIH BHpyc Ha ocHoBe AAV9 no n.7, rae karncuja BkiatovaeT 6eynok VP
AAVY, umMeromui aMHHOKUCIOTHYIO mnocienoBareiabHocTs SEQ ID NO: 5 ¢ onHo#t unu
HECKOJIbKUMH TOUSYHBIMU MYTalIMSIMH.

10. PexomOunanTHbIft BUpyC Ha ocHOBe AAV9 mno nm.6-9, rie Kamcua BKIOYaeT OeloK
VPl AAV9, uMmeromuii aMUHOKHCIOTHYIO mnocienoBatesibHocth SEQ ID NO: 5§ wunwm

aMHUHOKHCJIOTHY1O0 nocneaoBarensHocTs SEQ ID NO: 5 ¢ oqHOM WM HECKOJIBKHUMH TOYEYHBIMHU
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MYyTalMsaMH, a SKCIPECCHOHHAst KacceTa BKJIOYAET CAEAYIOLIME /IEMEHThI B HAPaBJIeHUH OT 5'-

KOHIIA K 3'-KOHLLy:

CMV snxaHcep;

CMYV npomotep;

UHTpOH reHa hBGl;

KOJOH-ONTHMU3NPOBAHHY IO HYKJICMHOBYIO KUCIIOTY 10O 11. 1;

curdan nonuaaeHunuponanus hGHI;

npaBbiit ITR.

11. PexomOuHaHTHBIH BUpYC Ha ocHoBe AAV9 1o 1.6, rae kancua BKiroudaer 6eaox VP
AAV9, umerommuit aMUHOKHCIIOTHYO niocienoBatesibHocts SEQ ID NO: 5 uiiu aMHUHOKHCIOTHY IO
nocnenoBarensHocT SEQ ID NO: 5 ¢ onHOM MM HECKONBKHMH TOYEYHBIMH MYTallMSIMH, a
IKCIIPECCHOHHAs KacceTa BKII0YaeT HyKiIeuHoBYo kucioty ¢ SEQ ID NO: 4.

12. dapmaneBTHUecKas KOMIIO3ULHMS JUIS J0CTaBKH reHa SMIN1 B LeeBble KIETKH,
BKJIIOYaloas peKOMOMHAHTHBIH BUpYyC Ha ocHoBe AAV9 no . 6-11 B coyeTaHUH ¢ ONHUM HIIK
HECKOJIbKUMH (hapMalieBTHYECKH TPHEMIIEMBIMU DKCLIMITHEHTAMH.

13. IlpumeHeHHe peKOMOMHaHTHbBIH BuUpyca Ha ocHOBe AAV9 no nn. 6-11 wunm

KOMITO3MUMH 10 11. 12 g1g aocraBku reHa SMN1 B 1ie/ieBble KJIETKH.
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Jlpyrast mpoBepeHHast JOKYMEHTAIWHS B TOi Mepe, B KaKOH OHa BKIIIOUCHA B IOMCKOBBIE ITOJI00PKHI

Dnexrpounas 6a3a JAHHEIX, UCIIOIL30BABIIASLCS [P MOUCKS (HA3BaAHKE 0236l M, €CIIH, BO3MOKHO, UCIIOIH3YEMBIC TIOMCKOBBIC TCPMUHEL)

PatSearch, USPTODB, RUPTO, EAPATIS, PubMed, ScienceDirect, E-Library, NCBI, EMBL-EBI, Google

C. JJOKYMEHTBI, CHHTAIONTUECS PEJIEBAHTHBIMU:

Kareropus* Iutupyemble JOKYMEHTHI ¢ YKa3aHUEM, TJIe 3TO BO3MOXKHO, PEIIEBAHTHBIX acTeit OTtHOCHTCS K IyHKTY Ne

A WO 2017/106354 Al (THE TRUSTEES OF THE UNIVERSITY OF 1-13
PENNSYLVANIA) 22.06.2017, pedepar, c. 2 crpoku 9-28, c. 3 crpoku 7-31, c. 4
ctpoku 9-11, ¢. 5 cTpoku 2-3, cTpoka 29- ¢. 6 cTpoka 5, ¢. 7 crpoka 16- ¢. 8 cTpoka 3,
¢. 9 ctpoka 7- ¢. 10 ctpoka 17, ¢. 11 ctpoknm 12-29, ¢. 12 ctpoknm 7-30, ¢. 15 cTpoka
30- c. 17 ctpoka 2, ¢. 20 ctpoku 8-9, c. 23 crpoku 18-24, mpamepst 1, 3, dopmyaa,

SEQ ID NO: 2

A MORI S. u ap. Two novel adeno-associated viruses from cynomolgus monkey: 6-13
pseudotyping characterization of capsid protein, Virology, 2004, 1. 330 (2): 375-83,
pedepar

A MARCO A. PASSINI n ap. Translational Fidelity of Intrathecal Delivery of Self- 6-13

Complementary AAV9-Survival Motor Neuron 1 for Spinal Muscular Atrophy,
HUMAN GENE THERAPY, 2014, vol. 25, ¢. 619-630, pedepat, BRIBOIBI

D MOCIEAYIOIME JOKYMEHTH YKa3aHbl B POAoJDKeHuu rpadsi C. D JTAaHHBIC O TIATCHTAX-aHAJIOTaX YKA3aHbI B TIPHIIOKCHUHI

* Oco6BIe KaTerOpHy CCBUIOMHEIX JOKYMCHTOB: “1” 6onee mo3/HMI JOKYMEHT, Oy GIIMKOBAHHBIH [OCIIE JaThl MEX/TyHAPOHOM

“A” JIOKyMEHT, OIPEACIIIONMA 00 yPOBCH TCXHUKH U HE CUUTAIOIHICS [0/1A9 ¥ WM IPUOPHUTETA, HO IPUBEACHHBIN /YT IOHUMAHHMS IPUHIAIA WK
0C060 PECBAHTHBIM TeOpHH, Ha KOTOPBIX OCHOBRIBACTCS H300pETEHIE

“D” JIOKYMEHT, TIATUPYEMBIH 3aMBATENIEM B MEKTYHAPOIHOM 3a9BKE

“E” 6oslee paHHss 3aj5BKA WM TIATCHT, HO ONyOIMKOBAHHAA HA ATy “X”  nokymeHT, mMeEOMui Hauboee OIM3KOE OTHOMICHAE K TIPEMETY TIONCKA;
MEIKTyHaPOIHOMH TIO/ATH MM TIOCIE HES 3aSBIICHHOE M300PETEHAE He 06/TaIacT HOBM3HOM MITH H306PETaTEIhCKAM

i JIOKYMEHT, TIO/IBEPTAIOIIUI COMHCHUIO NPUTA3AHUE(S) HA IPUOPHUTET, MITH YPOBHEM, B CDABHCHHH C IOKYMEHTOM, B3ATHIM B OT/IEIBHOCTH
KOTOPBIH IPUBOTATCS C TIETBIO YCTAHOBICHHS IATHI Iy OIIMKAITHM PYrOTO “Y” JIOKyMEHT, MMEIONTHi Haubosice G/IM3KOE OTHOIMICHHE K TIPS/ IMETY TIOMCKA;
CCRUIOYHOTO JIOKYMEHTA, A TAKKE B APYTHX MEIX (KaK YKA3AHO) 3aBJICHHOE M300PETEHIE He 06/TaIaeT M300PETATETBCKAM YPOBHEM, KOT/TA

“Q JIOKYMEHT, OTHOCATITMACA K yCTHOMY PACKPBITHIO, HCTIONB30BAHUIO, JIOKYMEHT B3ST B COUETAHWMH ¢ OJJHAM W/ HECKOJBKAMM JIOKYMEHTAMHE TOH K&
SKCTIOHMPOBAHMIO H T.JI. KaTerOpHH, TaKas KOMOWHAIHS JIOKYMEHTOB OMCEH/IHA /TS CTICTAAIACTA

“pr JIOKYMEHT, OITyGJIMKOBAHHEIH JI0 JIATR MEKTYHAPOIHOM MOIA9H, HO TOCIE “&” JIOKYMEHT, SBJISIOIMMICS TATCHTOM -aHAIOTOM

JIATHI HCTIPAIMHBACMOTO IPHOPUTETA

Jlara IeHCTBUTENLHOIO 3aBSPIICHHS MEXKIYHAPOJIHOIO IIOUCKA Jlara OTIIPaBKM HACTOSIIETO OTYETA O MEKAYHAPOAHOM IIOUCKE
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OTYET O MEXKIYHAPOJIHOM
TMOUCKE

Homep MexynapoaHoit 3asBku

PCT/RU 2021/000238

T'pagal ITocnemoBaTenbHOCTH(M) HYKIeOTHIOB H/miin amuHOKHCIOT (IIpoxozkenne myHkTa l.c mepsoro Jincra)

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

MG)KI[yHapOI[HHﬁ TIOUCK IOATOTOBJICH HA OCHOBC IICPCUHSA MOCIICA0BATEIILHOCTESH, MONAHHOTO WA MPECACTABIICHHOTO:

a. B BUJIE HEOTHEMIIEMOM 9aCTH Me)KI[yHapOI[HOﬁ 3aj4BKH B TOM BHJC, KAK OHA IIOAaHA:

B (opme, cooTBercTRyIomei [Ipmioxenmro C/ST.25, B TekcToBOM dopmare.

|:| Ha Oymare win B rpadudeckoM gopmare.

b. |:| BMECTE C MEXAYHAPOAHOM 3as1BKOi B cooTBeTcTBUM ¢ IIpaBminoM 13zer.1 TONBKO JuIs eei IPOBEACHUS MEIKAYHAPOAHOTO

moucka B ¢popme, coorBercTytomeit [Ipunoxenmo C/ST.25, B TekcTOBOM dopmare.

C. |:| BITOCIIC/ICTBUY TIOCJIE AATHI MY HAPOAHOM ITOAa4M TOJNBKO JUIS IeTIeH MPOBEACHMS MEX/ Ty HAPOHOTO MMOUCKA:

|:| B dopme, coorBetcTByIomei IIpunoxenmo C/ST.25, B TekcToBoM dopmare (IIpasmmo 13ter.1(a)).

|:| Ha Oymare win B rpadwaeckom dopmare (Ilpasmno 13ter.1(b) u AaMuaNCTpaTHBHAS MHCTPYKIUS, Pazaen 713).

2. |:| JIOTIOJIHUTENBHO, B CiIyHae, eciu 6oJ1ee 1eM OJ[Ha BEPCHS MK KOIIMS MePEHHsI [0Cie/[0BaTeIbHOCTEl Oblia rnojiana

MePBOHAYATHHO WITH OBLIa TIPE/ICTARIICHA BIIOCICICTBIM, TPEOYETCs, ITOOR! HHGOPMAIWS B TIOCIICAYIONINX HIIH JOTOTHITCIHHBIX
KOIusIx OnLia HACHTHIHA TOI71, KOTOpas OnLIa B IICPBOHAYAIBHO HOI[E]HHOﬁ 3a5BKC, WJIK HC BBIXOJMIIA 3a PAMKH PACKPBITHA
NICPBOHAYAIILHO IIOJIAHHOM 3a5BKH.

3. JIONOIHUTENBHBIC KOMMCHTAPHHN:

®opma PCT/ISA/210 (npoaomkenue nepsoro mucra (1)) (Mrons 2019)




	Bookmarks
	FrontPage
	Description
	Claims
	Drawings
	WoSearchReport


