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2420-562896EA/011
KOMIIO3UIIUH C nPHK K PCSK9 1 CIIOCOBBI UX IPUMEHEHUWSA

PoacTBeHHBIE 3as1BKH

JlaHHas 3as1BKa 3asBJIsIET IPUOPUTET NpeABapUTENbHON 3asBKu Ha nateHT CIITA
Ne 61/733518, nogannoii 5 nexkabps 2012 r.; mpeaapurenbHOU 3asBkH Ha nateHT CIITA
Ne 61/793530, nomannoti 15 mapra 2013 r.; mpeasapurenbHoii 3asiBku Ha nareHT CIITA
Ne 61/886916, nonanHoi 4 oktsa0pst 2013 r.; u mpeaBapuTeNbHO 3asBku Ha mateHT CIIIA
Ne 61/892188, nonannoii 17 oktsiOpst 2013 r. JlaHHas 3asiBKa TaKKe SIBJISIETCS] POACTBEHHOM
npensapuTenbHOi 3asiBke Ha mateHT CLITA Ne 61/561710, nonanHow 18 HostOpst 2011 1.
ITonHoe coneprkaHue Kak0i U3 BBILIEYNOMSIHYTBIX IIPEIBAPUTENIbHBIX 3aBOK Ha MATEHTHI,

TaKuM o6pa30M, BKJIFOUYCHO B I[aHHbeI AOKYMEHT ITOCPEACTBOM CCBUIKH.

Ilepeyennb nocjieq0BaTeNbHOCTEH
Hacrosimas 3asBka BKIIFOYaeT NepeueHb MOCIeN0BATENbHOCTEH, KOTOPBIN ObLT MOAaH
B 3JIEKTPOHHOM BHIE B (popmate ¢ konupoBkoit ASCII u, Takum oOpa3oMm, BKIFOUEH B
TaHHBIA JOKYMEHT MOCPEICTBOM CChUTKH B TIOJJHOM oObeMe. Y Ka3aHHas Komus ¢aiina ¢
konupoBkoit ASCII, co3zmannas 29 oktsiopst 2013 1., umeer HazBanue 121301-00420 SL txt,

u ee pa3mep coctasisieT 433512 Gaiir.

YpoBeHb TeXHHUKH

ITponporenn koHBepTasza cyorunmsun/kekcud 9 (PCSK9) sBisiercst npeacrasureieM
ceMelicTBa CyOTHIIM3MHOBBIX CEPHHOBBIX NpoTeas. Jpyrue BoceMb CyOTHIIN3NHOBBIX POTEa3
mitekonurarounx, PCSK1-PCSKS8 (takske HaspiBaembix PC1/3, PC2, ¢pypun, PC4, PC5/6,
PACEA4, PC7 u S1P/SKI-1), sIBASIFOTCS] IPONIPOTEHH KOHBEPTa3aMH, KOTOpble 00padaThIBAIOT
IIUPOKHH CTIIEKTP OEJKOB CEKPETOPHOrO MYTH M UTPAIOT POJIb B PA3IMYHBIX OMOJIOTMYEeCKHX
nporeccax (Bergeron, F. (2000) J. Mol. Endocrinol. 24, 1-22, Gensberg, K., (1998) Semin.
Cell Dev. Biol. 9, 11-17, Seidah, N. G. (1999) Brain Res. 848, 45-62, Taylor, N. A_, (2003)
FASEB J. 17, 1215-1227 u Zhou, A., (1999) J. Biol. Chem. 274, 20745-20748).

Brigsuranock npeanonoxenne, uro PCSK9 urpaer pons B MeTabonuzme
xonectepuHna. Jkcrpeccust MPHK PCSK9 nonasnsinacek y Mbliiel npu nomMouu
OUETHYECKOro B OTHOIIEeHNH xonectepuna nuranus (Maxwell, K. N., (2003) J. Lipid Res. 44,
2109-2119), aktuBupoBainack cratuHamu B kietkax HepG2 (Dubuc, G., (2004) Arterioscler.
Thromb. Vasc. Biol. 24, 1454-1459) u akTHBHpOBaaCh Y TPAHCTEHHBIX B OTHOLIEHHUH OeJKa,
CBSI3BIBAIOILETO CTepos-peryiupyroniue sneMenTsl, (SREBP) memmeit (Horton, J. D, (2003)
Proc. Natl. Acad. Sci. USA 100, 12027-12032), kak u B ciy4ae ¢ pepMeHTaMu,
YUYaCTBYIOLIMMH B OMOCHHTE3€ XOJIECTEPUHA, U PELIENITOPOM JIMITOTIPOTENHOB HU3KOI

mwiotHocty (LDLR). Kpome Toro, kak Obiio oOHapyskeHo, MucceHc-myTtaruu B PCSK9



aCcCOLIMMPOBAHBI ¢ POPMOH ayTOCOMHO-AOMUHAHTHOI runepxonecrepuaeMun (Hchola3)
(Abifadel, M., et al. (2003) Nat. Genet. 34, 154-156, Timms, K. M., (2004) Hum. Genet. 114
349-353, Leren, T. P. (2004) Clin. Genet. 65, 419-422). PCSK9 moxeT Takxke urpatb pojb B

onpenesieHnH ypoBHs xojecteprHa LDL B oOrieit monyssiuu, moCKOJIbKY BHIbI

2

OIHOHYKJIeoTUAHOTO nosumopdusma (SNP) OblTH acCOLMUPOBAHBI C YPOBHIMHU
xonecrepuHa y Hacenenus Anonuu (Shioji, K., (2004) J. Hum. Genet. 49, 109-114).

Twurbl ayTOCOMHO-TOMUHAHTHOU runepxonecrepunemun (ADH) siBnsiroTcst
MOHOTE€HHBIMH 3a00JIEBAHUSIMHU, MIPU KOTOPBIX Y MALUEHTOB MPOSIBJIIIOTCS MOBBILIECHHBIE
ypoBHH 00111ero XojectepruHa u xonectepura LDL, KCaHTOMBI CyX OKUITUIA U
npexnaeBpeMenHbii arepockiepos (Rader, D. J., (2003) J. Clin. Invest. 111, 1795-1803).
[TaTorenes Tunos ADH u peueccuBHOI (POpMBI, ayTOCOMHO-PELIECCUBHOM
runepxonecrepuHemMun (ARH) (Cohen, J. C., (2003) Curr. Opin. Lipidol. 14, 121-127),
oObsicHsieTcst HapymeHusimu noriomenus LDL nmeyensro. ADH moxkeT ObITh BhI3BaHA
myTarmsivu LDLR, xotopele mpensaTcTBytoT nornouernto LDL, wimu mytauusiMu B Oejke Ha
LDL, anonunonporeune B, koropslii ces3piBaeTcsa ¢ LDLR. ARH Bri3BaHa MyTanusiMu B
6enxe ARH, kotopsrit HeoOxoaum ais suaouurosa kommmiekca LDLR-LDL nocpencTsom
€ro B3aMMOJEHCTBUS C KIaTpuHOM. Takum obpasom, ecnu mytauuu PCSKO sBnsroTest
Kay3aTuBHbIMH B ceMeticTBax Hchola3, To, mo-sunumomy, PCSK9 urpaer pons B
ONOCPENOBAHHOM peLentopoM nornomennu LDL.

Hccnenosanus cBepx3KcIpeccuu ykasbiBatoT Ha posib PCSK9 B perynuposanuu
yposHeit LDLR u, Takum o6pazom, nornomennn LDL neuensto (Maxwell, K. N. (2004)
Proc. Natl. Acad. Sci. USA 101, 7100-7105, Benjannet, S., ef al. (2004) J. Biol. Chem. 279,
48865-48875, Park, S. W., (2004) J. Biol. Chem. 279, 50630-50638). OnocpenoBaHHasi
aneHoBupycoMm ceepxakcnpeccusi PCSKO mpiiny vu yenoBeka B TeueHue 3 Win 4 nHel y
MBILIEH PUBONJIA K MOBBIIIEHHBIM YPOBHSIM O0LIEro xojiecrepuna u xonecrepuna LDL;
TaHHOE BO3EHCTBUE HE pOoCiekuBaeTcs y HokayTHbIX o LDLR sxuBotHbix (Maxwell, K.
N. (2004) Proc. Natl. Acad. Sci. USA 101, 7100-7105, Benjannet, S., ef al. (2004) J. Biol.
Chem. 279, 48865-48875, Park, S. W, (2004) J. Biol. Chem. 279, 50630-50638). Kpome
Toro, ceepxskcnpeccuss PCSKO npuBoamia k pe3koMy COKpAIEHHIO KOJMUECTBa Oelka
neueHouHoro LDLR 6e3 Bnustans Ha ypoBHH MPHK LDLR, yposau 6enka SREBP wun
otHoweHue sipepHoro Oenka SREBP k nuToniasmarnieckomy.

HecmoTpst Ha To, 4TO rUNIEPXOJIECTEPUHEMHESA cama 1o cede SBISIeTCS
0eCCUMIITOMHOM, UIUTEJIbHOE MOBBIIIEHHE CBIBOPOTOYHOTO XOJIECTEPUHA MOKET PUBOIUTH
K arepockiepo3y. [IoCTOSIHHO MOBBILIEHHBIN B TEUEHHUE AECATUIIETUN ChIBOPOTOYHBIN
XOJIECTEPHH CIOCOOCTBYET 00Pa30BAHUIO ATEPOCKIEPOTUIECKHX OJISAIIEK B apTEPUIX, YTO
MO>KET MPUBECTU K MPOrPECCUPYIOLIEMY CTEHO3Y WM JlaXke K MOJTHOMY 3aKyIIOPUBAHHIO
3aTpOHYTHIX aprepuil. Kpome Toro, MeHbImye OJSIIKH MOTYT OTPBIBATHCS, M BbI3bIBATH

oOpasoBaHue TpoMOa, U MepeKpPbIBATh TOK KPOBHU, MPUBOS, HANIPUMED, K HHPApKTY



MHUOKapza u/mnu uHCypTy. Eciin o0pasoBaHue cTeHO3a MM 3aKyTIOPUBAHUE TIOCTETIEHHBIE,
TO KpOBOCHAOXXeHNE TKaHEe! 1 OPraHOB MEJJIEHHO COKPAIIAeTCsl 10 TEX MOop, MOKa He
HapyuarTcs (YHKIIUA OpraHa.

CoOTBETCTBEHHO, B TAHHOI 00JIaCTH CYILIECTBYET MOTPEOHOCTD B 3()(EKTHBHBIX
cpeacTsax jeueHus accounnpoBanubix ¢ PCSK9 3aboseBanuii, TaAKMX KaK TUIEPIIUTAASMUS,

Hanpumep, TUNEPXONeCTEPUHEMUSI.

KpaTkoe onucanue nzodpereHus

Kak onmcano 6osnee moapoOHO HUXKE, B JTAHHOM JTOKYMEHTE PaCKPBIThI KOMITO3HIIHH,
coxepskautue cpencraa 1t RNAI, nanpumep, cpencTsa, npeacTapisiFomue coooi
nyxuenoueunyro HPHK, nanenenasie Ha PCSKO9. Taxke pacKpbIThl CLIOCOOBI MPUMEHEHHUS
KOMITO3UIMI COTJIACHO HACTOSIIEMY M300peTeHuro 1iisi mHruoupoBanus skcnpeccun PCSK9
U JUIS JIeYeHMsl TaTOJIOTUH, CBsi3aHHBIX ¢ akcnpeccuelt PCSK9, nanpumep,
TUINEePXOJIECTEPUHEMHUHL.

COOTBETCTBEHHO, B OTHOM aCHEKTE HACTOsIIEee H300pEeTEHUE MPEeNyCMaTPUBAET
cpencta anst RNAL, nanpumep, nyxuenoueunsie cpencraa aist RNAI, cmocoOHble
MHTUOMPOBATH SKCIPECCUIO MPONPOTENH KOHBepTa3bl cyOTmnm3nn/kekcuH 9 (PCSK9) B
KJIETKe, T7e IByX1ernodeyHoe cpencTBo st RNA1 cogepKUT CMBICIOBYIO HUTb,
KOMIUIEMEHTaPHYIO aHTUCMBICIIOBOI HUTH, I7I€ aHTUCMBICJIOBAsI HUTh COAEPKUT yUaCTOK,
xomiuieMeHTapHbiii yactu MPHK, kopupyromeii PCSKO9, roe kaxkaast HUTb COCTaBIIsIET B
IUIMHY OT npumepHo 14 1o npumepHo 30 HYKJIEOTUIOB, I€ ABYXLEMNOYEYHOE CPEACTBO AJIA

RNAI npencrasneno gopmyioii (I11):

CMBICJIOBAST: 5'np-Na-(X X X)i-No-Y Y Y -Np-(Z Z Z)j -Na- nqg 3'

AHTUCMBICIIOBASL: 3" np-No-(X'X'XW-No'-Y'Y'Y'-No'-(Z'Z'Z"2-Na'- ng' 5'
(1),

rae

Kaxxaas us 1, j, k u | HesaBucumo pasusiercs O wiu 1

Kakaasi u3 p, p’, q ¥ q' He3aBUCUMO paBHsieTcst 0-6;

kaxaast Ny v Ny’ He3aBUCUMO MpencTaBIisieT COO0M OJIMTOHYKIEOTHIHYIO
NOCJIEIOBATENbHOCTD, COieprKalnyio 0-25 HyKJIEOTHIOB, KOTOpbIE THOO MONU(UITUPOBAHBI,
1100 He MOAU(HUIINPOBAHBI, MM UX KOMOWHALIMH, TIPH 3TOM Ka)KAast OCIE0BATEIbHOCTD
COIEPKUT MO MEHbLIEH Mepe 1Ba MOTU(PUIIMPOBAHHBIX PA3IMYHBIMU CIIOCOOAMU
HYKJIEOTHA,

kaxas Ny 1 Np' He3aBUCHMO MPENCTABISET COOO0 ONUTOHYKIEOTHIHYIO
NOCJIEIOBATENBHOCTD, copeprkamyo 0-10 HyKI€OTHIOB, KOTOpbIE THO0 MOIU(UITUPOBAHBI,
1100 He MOAU(UITMPOBAHBI, UM UX KOMOWHALWY,

Kakaasi Np, Np', Nq U Ng', KAXKIast U3 KOTOPBIX MOKET MPHUCYTCTBOBATH WU

OTCYTCTBOBATb, HC3aBUCUMO NPCACTABIISCT coboit BbICTyrIaI-OH_II/Iﬁ HYKJICOTHUN,



kaxxnas 3 XXX, YYY, Z2ZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucumo npezacrasJsier
co0Oo¥ OZIH MOTHB U3 TPEX OJUHAKOBBIX MOJU(PHUKALNIA TPEX MOCIeN0BATEIbHbBIX
HYKJIEOTHUJIOB,

mMoaudukanmy Ny OTIHYAIOTCs OT MoauduKanmu Y, a Mmogupukamu Ny'
oTMyaTes oT Mogudukanuu Y';, u

I7Ie CMBICJIOBAasl HUTh KOHBIOTUPOBAHA MO MEHbLIEH Mepe C OHUM JINTAHOM.

B onHOM BapuaHTe ocyiiecTBieHus i paBusiercs 0; j paBasiercs 0; 1 paBHsiercs 1 j
paBHsieTcs 1; Kax 1, Tak U j paBHsFOTCs O MJTH Kak 1, Tak U j paBHsOTCs 1. B mpyrom Bapuanre
ocymectsienus k pasusiercs 0; 1 paBusiercs 0; k paBusiercs 1; | paBusiercs 1; kak k, Tak u
paBusiercs O; win kak k, Tak u | paBusiercs 1.

B onnom BapuanTe ocymectBiaeHust XXX komruieMentapeH X' X'X', YYY
xomriuieMeHnTapeH Y'Y'Y', u ZZZ xomnnementapen Z'Z'Z’.

B opHOM BapuaHTe OCyILIECTBICHUS MOTUB Y Y Y HAXOAUTCS B CAlTe paclleIUIeHUs
CMBICJIOBOW HUTH WJIN PSIIOM C HUM.

B onHom BapuanTe ocymectBiaeHust MotuB Y'Y'Y' Haxomgutcs B 11, 12 u 13
MOJIOYKEHUSIX AHTUCMBICJIOBOM HUTH OT 5'-KOHIIA.

B onHOM BapmaHTe ocyiuecTBieHus Y' mpeacrasisier codoi 2'-O-meTun.

B onHOM Bapuante ocymecteienus hopmyina (1) nmpencrapnena popmynoii (Illa):

CMBICJIOBAs: 5'np-Na-YY Y -Na-nq 3'

AHTHCMBICJIOBAS: 3'np-Na- Y'Y'Y'- Na-ng 5" (Ila).

B npyrom Bapuante ocymectsacuus popmya (III) npencrasnena ¢popmymnoii (I1b):
CMBICJIOBAs: 5np-Na-YY Y -No-ZZ Z -Na-ng 3'
AHTHCMBICJIOBAS: 3'np-Na- YY'Y'-Np-Z'Z'Z'- Na-ng 5'  (11Ib),

rae kaxaas Np v Ny’ He3aBHCHMO TIPEACTABILICT COOO0MH OMMIOHYKICOTHIHYIO
MOCJICAOBATCIIBHOCTD, COACPKAIMYIO 1-5 MOAU(DHUIMPOBAHHBIX HYKJICOTHIOB.

B eme npyrom sapuante ocymecteaenus Gopmyia (II1) npencrasiena hopmynioi

(Ic):
CMBICJIOBAs: 5'np -Na—XXX-Np-YYY-Na-ng3'
AHTHCMBICJIOBAS: 3' np-Na- X'X'X'-Np- YY'Y'- Na-ng 5' (Illc),

rre kaxzaas Ny 1 Ny’ He3aBUCHMO mpeaCcTaBisieT OO0 OJUrOHYKICOTHAHYIO
MOCJICA0BATEIBHOCTD, COACPKAIYIO 1-5 MOIUPHIMPOBAHHBIX HYKICOTHAOB.

B onHOM Bapuante ocymecteicnus popmyina (I11) npencrasnena popmymnoii (I11d):

CMBICJIOBAS: S5'np -Na—XXX-No-YYY-Np-ZZZ -Na-1nq 3

AHTUCMBICJIOBAS: 3' np-Na- X'X'X'- Np-Y'Y'Y'-Np-Z'Z'Z'- Na- ng 5'
(111d),

rae kaxaast Ny u Np' He3aBUCHMO TPEACTABISICT COOOH OTUIOHYKICOTHAHYEO

MOCJICAOBATEIBHOCTD, COACPKAIMYIO 1-5 MOAUPUIMPOBAHHBIX HYKJICOTHIOB, 1 Kaxaas Ny 1 Ny’



HE3aBUCUMO MPEICTABIISIET COOON OJUTOHYKICOTHAHYIO MOCICI0BATCIBHOCTD, coaepxkainyo 2-10
MOIUGHULIUPOBAHHBIX HYKJICOTHUAOB.

B onHOM BapuanTe OCyIIECTBICHHS ABYXLENOYEUHbINH YUaCTOK COCTABIISIET B JJIMHY 15-
30 map HykseoTHAOB. B ApyroM BapuaHte oCyIneCTBICHHUS IBYXIENOUEYHBIN y4aCTOK
COCTaBJISIET B ANMHY 17-23 mapel HyKJI€OTUAOB. B ellle 0HOM BapHaHTEe OCYINECTBICHUS
JBYXLIETIOYEYHBINA Y4aCTOK COCTABJIAET B AJuHY 17-25 nmap HykieoTuaos. B oqHOM Bapuante
OCYIIECTBICHHUS JBYXLIETIOYEYHbIN y4aCTOK COCTABJIAET B IUHY 23-27 nmap HykJeoTuaos. B
APYTOM BapHaHTE OCYILICCTBICHUS JIBYXLENOUEUHBIN YHaCTOK COCTABJIAET B MHY 19-21 mapy
HYKJIEOTHIOB. B Apyrom BapuanTe ocymecTsiaeHus IBYXLENOUYEUHbIN YHaCTOK COCTABIISIET B
ey 21-23 napsel HyKJI€OTUIOB. B 0O1HOM BapuaHTe OCYLIECTBICHUS KaXaasi HUTh
coaepxkut 15-30 HyKJI€OTHUAOB.

B onHOM BapmaHTe OCyIIEeCTBICHUS MOAU(UKAIINN HYKJIEOTHIOB BBIOPAHBI U3
rpynmbl, coctosimeit u3 LNA, HNA, CeNA, 2'-merokcustina, 2'-O-ankuna, 2'-O-annuna, 2'-
C-annmna, 2'-pTopa, 2'-ne30kcy, 2’ -rugpoKCuiIa U uX KoMOMHauil. B npyrom BapuaHnTe
OCYIIECTBIIEHHS] MOIU(UKALIUSIMHI HYKJICOTUAOB SABIBSIIOTCS 2'-O-MeTiu- uinu 2'-¢rop-
MOU(UKATIHH.

B onHOM BapuaHTe OCYLIECTBIEHUS JIUTAHIOM SIBJISIETCA OAHO UM HECKOJIBKO
npon3BonHbIX GalNAC, MpUCOETUHEHHBIX TOCPEACTBOM JBYXBAJIEHTHOT'O HITH
TPEXBAJIEHTHOIO Pa3BETBIEHHOIO JIMHKEpa. B Apyrom BapuaHTe OCYIECTBIICHUS JIUTAHL

NpEeACTaBIsIET COOOH
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B onHOM BapuaHTe OCYIIECTBIEHUS JTUTAHI MPUKPEIJIEH K 3'-KOHIY CMBICJIOBOM
HUTH.

B onHOM BapuaHTe ocyuiecTBieHUs CpeacTBo st RNA1 KOHBIOTHPOBAHO C

JIMraHJ0M, KaK IMOKa3aHO Ha cne):[yfomeﬁ CXEMCE!
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rae X npencrasisier coboi O uinu S. B KOHKPETHOM BapuaHTe OCYIIECTBIEHHS X
npexncrasisietr codoi O.

B onHOM BapuaHTe OCyLIECTBIEHUS CPEACTBO AOMOJHUTEIBHO COAEPKUT IO
MeHbLIeH Mepe oHy (pocHOTHOATHYIO HITH METHII(HOCHOHATHYIO MEKHYKICOTUIHYIO CBSI3b.
B onHOM BapuaHTe ocyiiectBiieHus: pocorroarnas uiau metuiipochoHaTHas

MEXXHYKJIEOTHUIHAS CBsI3b HAXOAUTCS Ha 3’-KOHLE OAHON HUTH. B ogHOM Bapuanre
OCYILECTBIIEHHSI HUTh MPEICTABISIET COOOH aHTHCMBICIIOBYIO HUTh. B pyrom Bapuanre
OCYIECTBIIEHHSI HUTh MPEICTABISIET COOOH CMBICIOBYIO HUTb.

B onpHOM BapuanTte ocymectsiieHus: pocorroarnast uian metuiipocoHaTHas
MEXXHYKJICOTHUIHAS CBSI3b HAXOAUTCS Ha 5’-KOHLE OAHON HUTH. B ogHOM BapuaHre
OCYIECTBIIEHHSI HUTh MPEJCTABISAET COOOH aHTHCMBICIOBYIO HUTh. B pyrom Bapuanre
OCYIECTBIJIEHHSI HUTh MPEJCTABISAET COOOH CMBICIOBYIO HUTb.

B onHOM Bapuanre ocymectsiieHus pocorroarnas uin MetuiadpocoHaTHas
MEXKHYKJICOTUHAS CBSI3b HAXOAUTCS KaK Ha 5°-, Tak M Ha 3’-KOHILIE OAHOM HUTH. B oHOM
BapUaHTE OCYINECTBJIECHUS] HUTh IIPEACTABISAET COOOH aHTHCMBICIIOBYIO HUTb.

B onHOM BapmuaHTe OCyIeCcTBJIEHHUS NTapa OCHOBaHUH B 1 moyoskeHnu 5'-KoHIa
AHTHCMBICJIOBOM HUTHU AyIUJIEKCa sIBJIseTCs napoi ocHoBaHuit AU.

B onHOM BapHuaHTe OCYIIECTBICHUS HYKIEOTHIbI Y UMEIOT 2'-(hTOop-MOAU(PUKALIHIO.

B onHOM BapuaHTe ocyliecTBIeHUs HYKJIeoTUabl Y  umeroT 2'-O-meTun-
MONU(UKALIHIO.

B onHom BapuanTe ocymectBieHus: p>0. B qpyrom BapuaHte oCyImecTBIeHUs p'=2.

B oxgnom Bapuanre ocymectsinenus q’ =0, p=0, =0, u BbICTynarouie HyKJIeoTUasl p’
komIuieMeHTapHs! Lenesoit MPHK. B npyrom BapuanTe ocymectsienus q’ =0, p=0, g=0, u
BBICTYMAIOIINE HYKJIEOTU bl p° HE KOMIUIEeMeHTapHbI Lenesoil MPHK.

B onHOM BapHaHTe OCYIIECTBICHHUS CMBICJIOBAsI HUTh COAEPIKUT B OOIIEH CIIOKHOCTH
21 HyKJIEOTH]I, @ AaHTHCMBICIIOBAsI HUTh COEPKUT B OOIIEH CIOKHOCTH 23 HYKIICOTHAA.

B ogHOM BapuaHTe OCyILIECTBIEHUS IO MEHbLIEH Mepe OAMH Np' CBA3aH C COCETHUM

HYKJIEOTHZIOM ITOCPENCTBOM (HOCPOTHOATHOMN CBSI3H.



B onHOM BapHaHTe OCYIIECTBJIECHHUS BCE Np' CBSI3aHbI C COCEHUMU HYKJIEOTUAAMU
nocpencTBoM pocPOTHOATHBIX CBSI3EH.

B onHoM BapuaHTe ocyiiecTBieHus cpeactso st RNA1 BBIOpaHO U3 rpyMIIbI
cpencts aist RNAI, nepeuncneHHbix B Tadsmue 1, Tabmune 2, Tabnuie 9, Tabnuue 10,
tabmuue 12 u Ha durype 12.

B onHOM BapuaHTe ocyiiecTBieHus cpeacTBo st RNAi BbIOpaHO U3 TpymIib,
cocrositeit u3 AD-53815, AD-56663, AD-56658, AD-56676, AD-56666, AD-57928 u AD-
60212.

B npyrom acrniekre HacTosiiee u3o0peTeHue npeaycmaTpuBaer cpenctsa 1t RNAI,
Hanpumep, nByxuenodednble cpeactaa At RNAI, crnocoOHble HHTHOMPOBATH KCTIPECCUIO
NPONPOTENH KOoHBepTasbl cyoTmnnsun/kekcuH 9 (PCSKO) B kieTke, rae AByXLEMOUYEYHOE
cpenctBo it RNAI1 COnepKUT CMBICIIOBYIO HUTh, KOMIUIEMEHTAPHYIO aHTUCMBICJIOBON HHUTH,
7€ aHTUCMBICJIOBAst HUTh COJEPIKUT Yy4aCTOK, KoMIieMeHTapHblid yactu MPHK,
xoaupyroei PCSK9, rae kaxaast HUTb COCTABJISIET B UIMHY OT IPUMeEpHO 14 10 mpuMepHO

30 HyKJIEOTHIIOB, T/Ie OBYXLEnoueuHoe cpencTro st RNAi1 npencrasiero ¢opmymnoit (I11):

CMBICJIOBAsL: 5'np-Na-(XXX)i-No-Y Y Y -No «(Z Z Z);j -Na- nq 3'

AHTHCMBICJIOBAS: 3" np'-Na-(X'X'XW-No-Y'Y'Y'-No'-(Z'Z'Z")-Ni'- ng' 5'
(),

rne

Kaxxaas us 1, j, k u | HesaBucumo pasusiercs 0 win 1
Kakaasi u3 p, p’, ¥ (' He3aBHCUMO paBHsieTcst 0-6;
kaxaas Na u N,' He3aBucuMO npeacTaBiisier OO0 OIMTOHYKJICOTHIHYIO
HIOCJIEIOBATENbHOCTD, CoAepskamyo 0-25 HYKIEOTHIOB, KOTOPbIE JIHOO MOANUIIMPOBAHBI,
60 He MOAN(UIIMPOBAHBI, WIIN UX KOMOMHALINH, TIPY STOM Ka)KAasl IOCJIeI0BATEIbHOCTD
COIEPIKHT MO MEHbIIEH Mepe ABa MOAU(PUIIMPOBAHHBIX PA3TUYHBIMU CIIOCOOAMHU
HYKJIEOTHA,
kaxaast Np 1 Np' HE3aBUCHMO MPENCTABISAET COOO0M OJIMIOHYKIEOTHIHYIO
NOCJIEIOBATENbHOCTD, coeprkaiyio 0-10 HyKJI€OTHIOB, KOTOpbIE MO0 MOTU(UITUPOBAHBI,
1100 He MOAU(UIIUPOBAHBI, UM UX KOMOWHALWY,
KaykIasi Np, Np', Ng U Ng', KaXKIast U3 KOTOPBIX MOKET MPHUCYTCTBOBATD WU
OTCYTCTBOBAThb, HE3aBHCHUMO MPEACTABISIET COOOH BBICTYMAOILINI HYKJICOTUL,
kaxxnas 3 XXX, YYY, Z2ZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucumo npezacrasJsier
co0o¥ OIH MOTHB U3 TPEX OJUHAKOBBIX MOIU(PHUKAIHIHA TPEX MOCIENOBATEIBHbBIX
HYKJICOTHJIOB, U r1ie Moaupukanuu sisttores 2'-O-metui- i 2'-pTop-MonupuKausiMig;
mMoaudukamu Ny OTIHYAr0TCst 0T Moaudukanuu Y, a Mmoaupukamu Ny'
OTJIMYAKOTCs OT Moaupukaimu Y'; U

rae CMbICJIOBAst HUThb KOHBIOTMPOBAHA T10 MEHBbIIeH MEpPE C OAHUM JIMTAHAOM.



B emme npyrom acnekre Hacrosiee H300peTeHne IpeayCcMaTprBaeT CPEACTBA s
RNAI, nanpumep, neyxuenoueunsie cpenacraa 1jsi RNA1, ciocoOHble HHTHOUPOBATH
9KCIIPECCHUIO MPONPOTENH KOHBepTa3bl cyoTunusun/kekcud 9 (PCSK9) B knerke, riue
AByxuenodeqHoe cpenctso At RNAI conepskuT CMbICIOBYIO HUTh, KOMIIEMEHTAPHYIO
AHTUCMBICIIOBON HUTH, IJIe AaHTHUCMBICIIOBAsE HUTh CONEPKUT YUACTOK, KOMIJIEMEHTAPHBIN
yactu MPHK, kopupyromeit PCSK9, rae kaxnas HUTb COCTaBIIsET B JUIMHY OT IpUMepHO 14

1o npuMepHo 30 HYKIIEOTHIOB, Tie AByXLenoueyHoe cpeactso aimsi RNAI npencraBieHoO

dopmynoit (III):
CMBICJIOBASL: 5'np-Na-(XXX)i-No-Y Y'Y -No«(Z Z Z)j -Na-nq 3'
AHTHCMBICJIOBAS: 3" np'-Na-(X'X'XW-No'-Y'Y'Y'-Np'-(Z'Z'Z")-Ni'- ng' 5'
(1),
rae

Kaxxaas us 1, j, k u | HesaBucumo pasusiercs O wiu 1

KaykIasi Np, Nq U Nq', KAKAast U3 KOTOPBIX MOXKET MPHUCYTCTBOBATDH MM OTCYTCTBOBATb,
HE3aBHCHUMO MPEACTABIISIET COOON BBICTYMAO NI HYKJICOTH,

Kakaast u3 p, 1 q' He3aBUCHMO paBHsieTcs 0-0;

np' >0, ¥ IO MeHbIIeil Mepe OUH Np' CBSI3aH C COCEHUM HYKJIEOTHIOM MOCPEICTBOM
docdoTroaTHol CBSI3Y;

kaxaast Ny v Ny’ He3aBUCUMO MpencTaBiiseT coOO0i ONIMTOHYKICOTHIHYIO
NIOCJIEIOBATENBHOCTD, COieprKaInyio 0-25 HyKJI€OTHIOB, KOTOPbIE THO0 MOIU(UITUPOBAHBI,
1100 He MOAU(ULIMPOBAHBI, UM UX KOMOWHALINH, TIPU 3TOM Ka)K7ast OCIE0BATEIbHOCTD
COZEP>KUT MO MEHbLIEH Mepe ABa MOAU(UIIMPOBAHHBIX PA3JIMYHBIMU CIIOCOOAMHU
HYKJIEOTHI,
kakmast Np 1 Np' HE3aBUCUMO TIPECTABIISIET COOO0 OMTOHYKIEOTHIHYIO
NOCJIEIOBATENBHOCTD, coieprkainyro 0-10 HyKJI€OTHIOB, KOTOpbIe MO0 MOTUGUITUPOBAHBI,
1100 He MOAU(UIIUPOBAHBI, UM UX KOMOWHALWY,
kaxxnas u3 XXX, YYY, Z2ZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucumo
npeAcTaBisieT COOOH OAMH MOTHB U3 TPEX OIUHAKOBBIX MOTU(DHUKALMHA TpeX
NOCJIEIOBATENbHBIX HYKJICOTHIOB, U rae MoAu(UKauH sBIstoTest 2'-O-metnit- wiu 2'-drop-
MOIU(PUKALISIMH,
moaudukayu Ny OTIHYar0TCst 0T Moaudukanuu Y, a Mmoaupukamu Ny'
OTIMYAKOTCs OT Moaupukamu Y'; 1
I7I€ CMBICIIOBAsI HUTh KOHBIOTUPOBAHA MO MEHBLIEH MEpe C OHUM JINTAHIOM.

B nomonHUTENTPHOM acniekTe HaCcTosAIIee H300pETEHUE MPeyCMaTPUBAET CPECTBA
st RNAL, nanpumep, neyxuenoudednsie cpeactsa st RNAi1, cnocoOHble HHTUOMPOBATh
SKCIPECCHIO PONPOTENH KOHBepTa3bl cyoTunnsun/kekcud 9 (PCSK9) B kietke, roe
AByXuenodeqHoe cpenctso At RNAI conepkuT CMBICTIOBYIO HUTh, KOMITIEMEHTAPHYIO

AHTHUCMBICJIIOBOH HUTH, TAC AaHTUCMBICJIOBAsI HUTb COACPIKUT YIACTOK, KOMHHeMeHTaprIﬁ



yactu MPHK, kogupyromeit PCSK9, rae kaxxnas HUTb COCTaBJIsET B JUIMHY OT MpUMepHO 14

10 npuMepHo 30 HYKJIEOTHIOB, TAe AByXLenodeyHoe cpenactso aimst RNAI1 npencraBieHo

dopmynoit (III):
CMBICJIOBAsL: 5'np-Na-(XXX)i-No-Y Y'Y -No«(Z Z Z); -Na- nq 3'
AHTUCMBICIIOBASL: 3" np-No-(X'X'XW-No'-Y'Y'Y'-No'-(Z'Z'Z"Z-Na'- ng' 5'
(11D),
raoe

Kaxxaas us 1, j, k u | HesaBucumo pasusiercs 0 wiu 1
KaKIasi Np, Nq U Ng', KAKAask U3 KOTOPBIX MOXKET MPUCYTCTBOBATD MJIH OTCYTCTBOBATb,
HE3aBHCUMO MPEACTABIISIET COOON BBICTYMAO NI HYKJIEOTH,

Kakaast u3 p, 1 q' He3aBUCHMO paBHsieTcs 0-0;

np' >0, ¥ IO MeHbIIeil Mepe OMH Np' CBSI3aH C COCEIHUM HYKJIEOTHIOM MOCPEICTBOM
docdoTroaTHOM CBSI3H;

kaxaasi Ny v N’ He3aBUCUMO MpencTaBisieT cOO0H OJIMTOHYKIEOTHIHYIO
NIOCJIEIOBATENBHOCTD, COieprkalnyio 0-25 HyKJIEOTHIOB, KOTOpbIE THO0 MOIU(UITUPOBAHBI,
1100 He MOAU(HUIINPOBAHBI, MM UX KOMOWHALIMH, TIPH 3TOM Ka)KAast OCIE0BATEIbHOCTD
COIEPKUT MO MEHBIIEH Mepe 1Ba MOAU(PUIIMPOBAHHBIX PA3IMYHBIMU CIIOCOOaMU
HYKJIEOTHA,
kaxaast Ny 1 Np' HE3aBUCHMO IPENICTABIsIET COOO0I OMTOHYKICOTHIHYIO
NIOCJIEIOBATENBHOCTD, coieprkaiyio 0-10 HyKI€OTHIOB, KOTOpbIE THO0 MOIU(UILTUPOBAHBI,
160 He MOAM(DUIIMPOBAHBIL, WJIM UX KOMOHMHALVH;
kaxnas 3 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucumo npezacrasJsier
co00it OMH MOTHUB M3 TPEX OAMHAKOBBIX MOAM(PUKAIIMN TPEX MOCIEOBATEIbHBIX
HYKJIEOTHU/IOB, U rae Moaupukamu sBistoTcs 2'-O-metmn- unn 2'-grop-monuduxanusimuy;
moaupukayu Ny OTIHYar0TCst 0T Moaudukanuu Y, a mogupukamu Ny’
OTIMYAK0TCs OT Moaupukaimu Y'; u
I7le CMBICJIOBAasi HUTh KOHBIOTHPOBAHA 10 MEHbLIEH Mepe C OAHUM JIMTaH0M, 7€
JIMTAHIOM SIBJISIETCS OJTHO WJIM HECKOJIBKO NMPOoN3BOIHBIX GalNAC, mprcoeTnHEHHbBIX
MOCPEACTBOM JIBYXBAJIEHTHOI'O MJIM TPEXBAJEHTHOIO PAa3BETBJIEHHOIO JINHKEPA.

B npyrom acnexre Hacrosiiee H300peTeHne mpeaycMarpusaer cpeacrsa 1t RNAI,
Hanpumep, nByxueno4dednble cpeactsa At RNAI, criocoOHble HHTHOMPOBATH KCTIPECCHIO
MPOMPOTENH KOHBepTa3bl cyoTunusun/kekcuH 9 (PCSK9) B kieTke, rae AByXLENOYEYHOE
cpenctBo st RNAI1 Conep:KUT CMBICIIOBYIO HUTh, KOMIUIEMEHTAPHYIO aHTUCMBICJIOBON HHUTH,
7€ aHTUCMBICJIOBAst HUTh COJEPKUT Y4aCTOK, KoMIieMeHTapHslid yactu MPHK,
xoaupyroel PCSK9, rae kaxaast HUTb COCTABJISIET B UIMHY OT IPUMeEpHO 14 10 mpuMepHO
30 HykJIEOTHIIOB, TIe AByXLEenouedHoe cpenctso 1isi RNA1 npencrasieno ¢opmymnoit (I11):

CMBICJIOBAsL: 5'np-Na-(XXX)i-No-Y Y Y -No «(Z Z Z);j -Na- nq 3'
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AHTHCMBICIIOBAS: 3" np-Na - (X'X'XW-No-Y'Y'Y'-No'-(Z'Z'Z")-Ni'- ng' 5'
(1ID),
rae
Kaxxaas us 1, j, k u | HesaBucumo pasusiercs O wiu 1
KasKaasi Np, Nq U Ng', KAXKask 13 KOTOPBIX MOKET MPHUCYTCTBOBATD HJIH
OTCYTCTBOBATh, HE3AaBUCUMO MPENCTABISIET COOOM BBICTYMAIOMINI HYKICOTHT,
Ka)kaast u3 p,  u ' He3aBUCHMO paBHsieTcst 0-0;
np' >0, ¥ 110 MeHbIIeil Mepe OMH Np' CBSI3aH C COCEIHUM HYKJIEOTHIOM MOCPEICTBOM
dbocdoTHoaTHON CBSI3H;
kaxaast Ny v Ny’ He3aBUCUMO TMPeNCTaBIIseT COO0H OJIMTOHYKIEOTHIHYIO
NIOCJIEIOBATENILHOCTD, COieprkalnyio 0-25 HyKJIEOTHIOB, KOTOpbIE THOO MOIU(UITUPOBAHBI,
1100 He MOAU(HUIIMPOBAHBI, MM UX KOMOWHALIMH, TIPH 3TOM Ka)KAast OCIIE0BATEIbHOCTD
COIEP>KHUT MO MEHBIIEH Mepe 1Ba MOTU(PUIIMPOBAHHBIX PA3IMYHBIMU CIIOCOOAMU
HYKJICOTH/IA,
kaxasi Ny 1 Np' He3aBUCHMO MPENCTABISET COOO0I ONUIOHYKIEOTHIHYIO
NOCJIEIOBATENBHOCTD, copeprkaiyio 0-10 HyKI€OTHIOB, KOTOpbIE THOO MOIU(UITUPOBAHBI,
1100 He MOAU(UITMPOBAHBI, UM UX KOMOWHALHY,
kaxnas 3 XXX, YYY, Z2ZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucumo npezacrasJisier
co0OM OZH MOTHB U3 TPEX OJUHAKOBBIX MOIU(PHUKALMIA TPEX MOCIEN0BATEIbHbBIX
HYKJIEOTUIOB, U r1ie Moaupukanuu sisores 2'-O-metun- niu 2'-pTop-MonupuKausiMu;
mMoaudukanmu Ny OTIHYAIOTCs 0T MoauduKanmu Y, a Mmogupukamu Ny'
OTJIMYAOTCS OT Moaupukarmu Y';
IJIe CMBICIIOBAsI HUTh CONEPIKUT 110 MeHbLIeH Mepe oaHy (ocdoTHOATHYIO CBsI3b; U
I7Ie CMBICIIOBAsl HUTh KOHBIOTUPOBAaHA MO MEHbINEH Mepe C OHUM JIMTAHIIOM, T71e
JIMTAHIOM SIBJISIETCSI OJTHO WJIM HECKOJIbKO Mpon3BoaHbIX GalNAC, mprcoeTuHEHHbBIX
MOCPEICTBOM JIBYXBAJEHTHOTO WJIU TPEXBAJICHTHOTO Pa3BETBJIEHHOTO JIMHKEPA.
B eme npyrom acrnekre Hacrosiiee H300peTeHne IpeayCcMaTpUBaeT CPEACTBA s
RNAI, nanpumep, neyxuenoueqnsie cpenactra 1jsi RNA1, ciocoOHble HHTHOMPOBATH
SKCIPECCHIO PONPOTENH KOHBepTa3bl cyoTunnsun/kekcud 9 (PCSK9) B kietke, rae
AByXuernoueyHoe cpencto aiist RNAI comep:KuT CMBICIOBYIO HUTh, KOMILIEMEHTAPHYIO
AHTHCMBICIIOBOH HUTH, TJI€ AaHTHCMBICIIOBAs HUTh CONEPKUT YUACTOK, KOMILIEMEHTaPHBIH
yactu MPHK, konupyromeit PCSK9, rae kaxxnas HUTh COCTaBIIsIeT B JUIMHY OT puMepHo 14

1o npuMepHo 30 HYKJIEOTHIOB, A€ AByXLenodeyHoe cpenctso aimst RNAI npencraBieHo

dopmynoit (III):
CMBICJIOBAS: 5'np-Na-Y Y Y -Na-ng 3'
AHTHCMBICIIOBAS: 3'np-Na- Y'Y'Y'-Ni-ng' 5" (Ila),

rac
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KaKaast Np, Nq U Ng, KAKAast U3 KOTOPBIX MOXKET MPHUCYTCTBOBATb WU
OTCYTCTBOBATh, HE3aBHCHUMO MPEACTABISAET COOOM BBICTYMAIOLINI HYKJICOTUN,

Kakaast u3 p, 4 q' He3aBUCHMO paBHsieTcs 0-0;

np' >0, ¥ IO MeHbIIeil Mepe OIUH Np' CBSI3aH C COCEIHUM HYKJIEOTHIOM IOCPEICTBOM
dochoTroaTHOI CBsI3H;

kaxzast Na v Na' He3aBUCHMO MpeacTaBIisieT CO00 OMTOHYKICOTHIHYO

NIOCJIEIOBATENbHOCTD, Coieprkalnyro 0-25 HyKJI€OTHIOB, KOTOpbIe THOO MOTU(UITUPOBAHBI,
1100 He MOAU(UIIUPOBAHBI, MM UX KOMOUHALIMH, TIPH 3TOM KaKAast OCIEI0BATEIbHOCTD
COIEPKHT MO MEHbLIEH Mepe 1Ba MOTU(PUIIMPOBAHHBIX PA3JIMYHBIMU CIIOCOOAMU
HYKJICOTH/IA,

kakmas u3 YYY u Y'Y'Y' HezaBucHMO mpeacTaBiisieT COO0H OMH MOTUB U3 TPeX
OJMHAKOBBIX MOAU(PHKAINN TPEX MOCIEIOBATENbHBIX HYKJICOTHIOB, U Tie MOIU(UKALIUH
aBIstOTCs 2'-O-MeTnin- i 2'-prop-mMoaudukamsamy,;

I7I€ CMBICIIOBAsI HUTh CONEPIKUT MO MEHbIel Mepe onHy (HOoCPOTHOATHYIO CBsI3b; U

I7I€ CMBICIIOBAsI HUTh KOHBIOTUPOBAHA MO MEHbINEH Mepe C OIHUM JINTAHIOM, T/e
JIMTaHIOM SIBJISIETCS OJJHO MJIM HECKOJIBKO NMpon3BOAHbIX GalNAC, mprcoennHeHHbBIX
NOCPEICTBOM JIBYXBAJIEHTHOTO WJIM TPEXBAJIEHTHOTO Pa3BETBJIEHHOTO JINHKEPA.

Hacrosimee n3o0perenne Takke mpeaycMaTpuBaeT KJIETKH, BEKTOPBI, KIETKU-X035€Ba
U (papmaneBTHYECKHE KOMITO3ULMH, COAEpKalie ABYXLerouedHble cpencraa 1yt RNAI
COTJIACHO HACTOSIIEMY H300PETEHHIO.

B onHOM BapHaHTe OCYIIECTBIIEHUS HACTOsIIEe U300pEeTeHNE TIPeayCMaTPUBAET
cpenctao st RNAI, BeIOpaHHOE U3 TpymIibl, cocTosimei u3 cpencts st RNAI,
nepevrciieHHbIX B Tabnuie 1, Tabmuue 2, Tabauue 9, Tadbnuue 10, Tabnuue 12 u Ha dpurype
12.

B HeKkOTOpBIX BapHaHTAX OCYLIECTBJIEHHsI CpencTBO 1t RNA1 BBOAST MPU MOMOIIU
(bapManeBTHYECKONH KOMITO3ULIHH.

B nmpennoytuTenbHBIX BApUAHTAX OCYIIECTBJICHUS cpeacTBo it RNA1 BBOIAT B
pactBope. B HEKOTOPBIX Takux BapuaHTax ocyuectsiaeHus sSiRNA BBoxsaT B HEOy(dhepHOM
pactBope. B ogHOM BapuanTe ocymiectsiieHus: sSiIRNA BBonsT B Bone. B apyrux BapuaHnTax
ocymecteieHust SiRNA BBogaT npu nomornu 0y(hepHOro pacTBopa, TAKOTO KaK alleTaTHBINA
Oydep, uutpatusiii Oydep, Oydep ¢ nposamuHoM, kapboHaTHBIN Oydep uu GpochaTHbIi
Oydep i mobas nx koMOMHaLMS. B HEKOTOPBIX BapUaHTax OCYLIECTBIEHHs Oy(hepHbIM
pacTtBopoM sijisieTcs 3a0ydepernsiii pocdarom pusnonormueckuii pacrsop (PBS).

B onHOM BapmaHTe oCyIIecTBICHUs (hapMaLeBTHYECKHE KOMITO3UIIUN
JOTMOJIHUTEBHO COIEPIKAT JIMIMUIHBINA COCTaB. B 0OJHOM BapuaHTe OCYINECTBICHUS
aunuaHbIi coctas BKIroyaeT LNP wnu XTC. B apyrom BapuaHTe OCyIeCTBIEHHS

JIMOUOHBIA cocTaB BKJroyaeT MC3.
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B onHOM acnekte Hacrosiiee H300peTeHe MPeayCMaTPUBAET CIIOCOOBI
uHruouposanus sxcrnpeccun PCSK9 B kietke. CriocoObl BKIIIOYAIOT NMPUBEAEHUE B KOHTAKT
KJIeTkH co cpencrsoM st RNAIL, nanpumep nByxuenodednbiM cpeactsoM aiist RNAL, nnm
BEKTOPOM COTJIACHO HACTOSIIEMY H300pETEHUIO 1 MOAIePIKaHNE KIETKH, TIOJIy4YeHHON Ha
craauy (2), B TEYEHHE BPEMEHH, TOCTATOYHOTO Ut o0ecnieuenus pacieruienns MPHK-
tpaHckpunra reda PCSK9, nunrubupys, takum obpasom, sxcrpeccrro reHa PCSKO B kierke.

B onHOM BapHaHTe OCYIIECTBJICHHUS KJIETKA HAXOAUTCS B CYOBEKTE.

B onHOM BapuaHTe OCYIIECTBICHUS CYObEKTOM SIBJISIETCS YEJIOBEK.

B onnom BapuanTe ocymectienus sxcnpeccuto PCSK9 nHrnbupyrot no MeHbluei
mepe npuMepHo Ha 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90% unu 95%.

B npyrom acnekre HacTosiiiee H300peTeHHe MPEeayCMaTPUBAET CIIOCOOBI JICUSHUS
cyOBekTa ¢ HapymeHueM, onocpenoBaHHbiM dkcnpeccueit PCSK9. Crioco0bl BKITFOYAOT
BBeJIeHHE CYOBEKTY TepaneBTudecku 3(pdexkTuBHOTO KomdecTa cpencraa 1t RNAI,
Hanpumep NBYXIETIOYeYHOro cpencta it RN AL, min BEKTOpa COTIaCHO HACTOSIIEMY
U300pETeHHIO, TAKUM 00pa30oM, OCYIIECTBJIsIs JIedeHe CyObeKTa.

B onHOM BapHmaHTe OCYIIECTBIEHUS CYObEKTOM SIBIISIETCS YEJIOBEK.

B onHOM BapHaHTe OCYIIECTBJICHHUS Y YEJIOBEKAa HMEETCS TUIIEPXOJIECTEPUHEMHUSL.

B onHoM BapmaHTe ocyiuecTBieHus cpeactso st RNAI, nanpumep nByxuenodeqHoe
cpenctBo it RNAI, BBomAT B 103€ OT npumMepHo 0,01 mr/kr no npumepso 10 mr/kr, ot
npumepHo 0,5 mr/kr 1o npumepHo 50 mr/kr, ot npumepHo 10 mr/kr 1o npumepHo 30 MI/KT,
ot npumepHO 10 mr/kr 1o npumepHo 20 Mr/kr, oT npuMepHo 15 mr/kr no npumepHo 20
MI/KT, OT IPUMEpPHO 15 MI/KT 10 nmpuMepHO 25 MI/KT, OT IPUMEPHO 15 MI/KT 10 IPUMEpHO
30 mr/kr iy ot npuMepHO 20 MI/Kr 10 npuMepHO 30 MI/KT.

B onHOM BapuaHTe ocyiiecTBieHus cpeactso it RNAI, nanpumep nByXuenodeuHoe
cpenctso it RNAI, BBOISAT MOAKOXKHO HITH BHYTPUBEHHO.

B onHOM BapuaHTe ocyiiecTBiIeHus cpeactso st RNA1 BBOAST B pexximMe
JO3UPOBAHUS, KOTOPBIN BKIIOUAET (pasy HACBILIEHHS C TIOCIEAYIoLIeH (pa3oil moanepKaHusi,
rre ¢da3a HACBILICHHs BKJIFOYAeT BBeeHue 103kl 2 MI/KT, | Mr/kr wim 0,5 MI/Kr msite pas B
Henesto, U rae (asa moauep:kaHus BKIIIOYAET BBeAeHHe 03kl 2 MI/Kr, 1 mMr/kr wiu 0,5 Mr/kr
OIIMH pa3, 1Ba pasa WM TPH pa3a B HEIEII0, OAHMH Pa3 KAKAbIE IBE HEJENH, OIMH Pa3 KayKable
TPH HEAEIH, OJUH pa3 B MECSL], OIMH pa3 KaXKAbIe 1Ba MECSLA, ONH pa3 KaXIble TPU
MecsLa, OIHMH Pa3 KaKAbIE YEThIPE MECsLA, OAMH Pa3 KaKAbIE IATh MECSLIEB HIIU OIHH Pa3
KaXJIbIe IIECTh MECSLIEB.

B onnoMm BapmanTe ocymecTsieHus cpeactso st RNA1 BBoasT aBymst minu Oonee
no3amu. B KOHKpEeTHOM BapuaHTe OCYLIECTBICHUs CpencTBo st RNA1 BBOIST ¢

MHTEpBaJIaMH, BBIOPAHHBIMU U3 TPYIIIBL, COCTOSIIEH U3 OJHOTO pa3a MPUMEPHO Kaxble 12
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4acoB, OAHOTrO pa3a NPUMEPHO Kaxkable 24 yaca, OMHOrO pa3a NPUMEPHO Kaxable 48 4acos,
OZIHOTO pa3a NMPUMEPHO Kaxble 72 yaca U OJHOTO pa3a NPUMEPHO Kaxkable 96 4acos.

B emme npyrom acnekre Hacrosiee H300peTeHne IpeayCcMaTpuBaeT CIIOCOOBI
JIEYeHUs! THIepXojecTepruHeMit y cyObekta. CriocoObl BKIFOUAOT BBEACHUE CYOBEKTY
TepaneBTHUeCKH 3P PEeKTUBHOrO KoudecTa cpeactsa it RNAIL, nanpumep
AByxLenodeqHoro cpenctsa Ayt RNAI, miiM BeKTOpa COTIacHO HACTOSIIEMY H300pETEeHHIO,
TAKUM 00pa3oM, OCYIIECTBIISIS JIeYeHnEe CyObeKTa.

B onHOM BapHaHTe OCYIIECTBICHUSI CYOBEKTOM SIBJISIETCSI TPUMAT HJTH TPbI3yH. B
APYroM BapHaHTE OCYIIECTBICHHUS CYObEKTOM SIBJISIETCS YEJIOBEK.

B onHOM BapmaHTe ocyiiecTBieHus cpeactso st RNAI, nanpumep nByXuenodeuHoe
cpenctso st RNAI, BBoIAT B 103€ OT npumepro 0,01 mr/kr no npumepso 10 Mr/kr wium ot
npumepHo 0,5 mr/kr no npumepro 50 Mr/kr. B mpyrom BapuaHTe OCyIIECTBICHHS
aByxienodedHoe cpenactso st RNAi BBomsT B 1o3e ot npumepro 10 mr/kr no npumepHo 30
MT/KT.

B onHOM BapmaHTe ocyiuecTBieHus cpeactso st RNAI, nanpumep nByXuenodeuHoe
cpenctBo st RNAI, BBOIAT MOAKOXKHO HITH BHYTPUBEHHO.

B onHOM BapmaHTe ocymiecTBieHus cpeactso st RNA1 BBOAST B peximMe
JO3UPOBAHUS, KOTOPBIN BKIIIOUAET (pa3y HACBILIEHHS C TIOCIEAyIoLen $pa3oil moanepkaHus,
rre ¢da3a HACBILICHHS BKJIFOYAET BBeEeHUE N03bI 2 MI/KT, 1 Mr/kr wim 0,5 MI/Kr msiTh pas B
Hezeso, U rae (asa moanep:kaHus BKIIIOYAET BBEAeHHUE N03bl 2 MI/Kr, 1 mMr/kr wiu 0,5 mMr/kr
OJIMH Pa3, 1Ba Pa3a WU TPU pa3a B HEJENI0, OAUH Pa3 KaXAble 1B€ HEAENHU, OAUH pa3 KaK/ple
TPH HEZeH, OUH Pa3 B MECALl, OJUH Pa3 KaXk[ble Ba MeCsLa, OAUH pa3 KaxXable TPU
MecsIa, OAUH pa3 Ka’KAble YEThIpe MeCsALa, OAUH Pa3 Kax/ble MATh MECSLEB WIH OAMUH pa3
Ka’KAbIE IIECTb MECSLEB.

B onHoM BapuanTe ocymiecTsieHus cpeactso st RNA1 BBoasiT aBymst wiiu Ooee
no3aMH. B KOHKpETHOM BapuaHTe OCYLIECTBIIeHUs CpencTBO 1Jisi RNAi1 BBOOST ¢
UHTEpBaAJIaMH, BEIOPAHHBIMU U3 TPYIIIBL, COCTOSIIIEH U3 OJHOTO pa3a MPUMEPHO Kaxblie 12
4acoB, OAHOTO pa3a NPUMEPHO Kaxkble 24 yaca, OHOrO pa3a NPUMEPHO Kaxable 48 4acos,
OZIHOTO pa3a NPUMEPHO Kaxble 72 yaca U OJHOTO pa3a NPUMEPHO Kaxkable 96 4acos.

B onHOM BapHmaHTe OCYIIECTBICHHUS CIIOCOOBI JOMOJHUTEIBHO BKIFOYAIOT
onpenenenne LDLR-reHoTnna nmm -penorumna cyobekra.

B ogHOM BapuaHTe OCylecTBIEHUs BBeJEHUE IPUBOANUT K CHUKEHHUIO YPOBHS
CBIBOPOTOYHOTO XOJIECTEPHHA Y CYOBEKTA.

B onHOM BapHmaHTe OCYIIECTBICHHUS CIIOCOOBI AOMOJHUTEIBHO BKIIOYAIOT
orpeneseHne y cyObeKTa ypOBHs CBIBOPOTOYHOIO XOJIECTEPHHA.

Hacrosimee n3o0perenne ganee MpoOMLIFOCTPUPOBAHO CIAENYIOIINUM ITOAPOOHBIM

ONMCaHUEM U TpaUIeCKUMU MaTepHaATIaAMU.
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Kpartkoe onucanue rpadpuiuecKux MaTepuajion

®urypa 1 npencrasnser coOoit rpaduk, NOKA3bIBAIOIIUN, YTO IPU BCEX TPeX
NPOTECTUPOBAHHBIX J03aX HabmomaeTcs 1o303aBucuMbli 3¢ dext npu BBenernnn AD-48400,
koHBIOrupoBaHHOro ¢ GalNAc. AD-48399, konproruposanHslii ¢ GalNAc, ciyxuT B
Ka4eCTBE KOHTPOJISL.

@uryper 2A u 2B npeacraBisoT codoii rpaduky, nokassiaromue 3QpGpekTuBHOCTb U
JUTUTENLHOCTD OTBETA i Vivo AJisl yka3aHHbIX SIRNA.

Ha ¢urype 3 npencrasiena Tadnuua, moKa3blBaKOLIAs MOCIEI0BATEIBHOCTH
cmbiciioBoli (SEQ ID NO: 1633-1642, cOOTBETCTBEHHO, B MIOPSIKE BCTPEUYAEMOCTH) U
aaTucMbIciIoBoi (SEQ ID NO: 1643-1652, COOTBETCTBEHHO, B MIOPSIIKE BCTPEYAEMOCTH )
HUTEH TyTUIEKCOB, aHATM3UPYEMBIX B OTHOLIECHUU 3P PEKTHBHOCTH i#1 ViIVo U ISt
ONTUMU3ALMH MTPOTOTHIIA.

®urypa 4 npencrasisieT codboi rpaduK, MOKA3bIBAIOIINI Pe3yIbTAThl AHATH30B
3¢ PeKTUBHOCTH i1 ViVo TSl ONTUMHU3ALUU IPOTOTHUTIA.

durypa S npencrasisieT co00i rpad UK, MOKA3BbIBAIOIINN PE3YJIbTAThl AHATH30B
s¢dexTa 10361 in Vivo, BEIMOJHEHHBIX Ha TpaHCTeHHBIX 10 PCSK9 mbnmax. YposHu Oenka
PCSKO onpenensinu npu nomornu ELISA uepes cembaecsT nBa yaca nociie BBEAEHUs
paszoBoii no3el 10 mr/kr, 3 mr/kr, 1 mr/kr u 0,3 mr/kr AD-57928.

®durypa 6 mpencrasisier codboi rpaduk, nmokaspBaromuil yposuu 6enka PCSKO9 B
ceiBOpoTKe TpancreHHbIX o PCSKY mbimeit mocie Beenenus AD-57928 B nozax 5x2 mr/kr
BO BpeMms “(a3bl HACBIIEHUsT U B 033X 1X2 MI/Kr niau 2x2 MI/Kr BO BpeMs “(asbl
MOANEPIKAHUS .

durypa 7 npencrasisieT coboit rpaduk, nokassiaromuil yposuu oenka PCSK9 B
chIBOpOTKe TpaHcreHHbix mo PCSKY mbiieli nocie BBenenus AD-57928 B nozax 5x1 mr/kr
BO BpeMms “(ha3bl HAChIIeHUsT” U B 103aX 1x1 Mr/kr uiau 2x 1 Mr/kr Bo Bpemst “asbl
MOAEePIKAHUS .

®urypa 8 mpencrasisier codoii rpaduk, nmokasbiBarouii yposuu 6enka PCSK9 B
ceiBOpoTKe TpaHcreHHbIX o PCSK9 mbimeit mocie Benenus AD-57928 B nozax 5x0,5 Mr/kr
BO BpeMms “(ha3bl HaChIeHusT” U B 7o3ax 1x0,5 mr/kr miu 2x0,5 Mr/kr Bo BpeMs “¢a3bl
MOAEPIKAHUS .

®durypa 9 mpencrasisieT codoi rpad UK, MOKA3bIBAIOIINI Pe3yIbTaThl AHATH30B
s¢dexTa 10361 in Vivo, BEIMOJHEHHBIX Ha TpaHCreHHbIX 10 PCSK9 mbnmax. YposHu Oenka
PCSKO onpenensinu npu nomornu ELISA uepes cembaecsaT nBa yaca nociie BBEIEHUS
pazoBoii no3b1 0,3 mr/kr siRNA.

@urypa 10 npencrasisier codoli rpaduk, Moka3pBaOMKN KoamuecTBo AD-57928 u
AD-58895 Ha HaHOrpaMM nedeHu Mbiiiel C57B6 nqukoro Tuna nocie BBeEHUS Pa30BOi
no3bl 1 mr/kr AD-57928 wnu AD-58895.
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durypa 11 npeacrasiser cobol rpaduk, MokaspBarOLINi KomudecTso AD-57928 u
AD-58895, BbIpaskeHHOE KaK % TEOpPETUYECKOro KoJuiecTsa B eueHu Moiei C57B6
IOMKOTO THITA MTOCIIE BBEACHUsI pa3oBOil 103kl 1 Mr/kr AD-57928 um AD-58895.

Ha ¢urype 12A npencrasiena Tabiina, MOKa3bIBAOINAs CPEACTBA, MPEACTABISIOIINE
coboit ”PHK, cornacHo HacrosiieMy n300peTeHunIo, coaep Kaliie ONTHMU3HPOBAHHbIE
HIOCJIEIOBATEILHOCTH IO CPABHEHHIO ¢ rocyienoBaTenbHOCTsIMU AD-57928. Ha durype 12A
packprIThl "cMbIciOBbIe" TTOCTenoBaTeabHOCTH Kak SEQ ID NO: 1653-1658,
COOTBETCTBEHHO, B MOPSAKE BCTPEUAEMOCTH 1 "aHTUCMBICIOBbIE" NOCIEA0BATEIbHOCTH KaK
SEQ ID NO: 1659-1664, cOOTBETCTBEHHO, B TIOPSJIKE BCTPEUYAEMOCTH.

@urypa 12B npencrasisier codoii rpaduk, nokasbisaromuii 3Hauerus [Cso
YKa3aHHBIX CPEJICTB, MpeacTaBsomux coboit uPHK.

durypa 13 npeacrasiser coOoi rpaduK, MOKa3bIBAOLINA YPOBEHb YKa3aHHBIX
CpencTB, npeacTapisitonux codoii MPHK, B medeHn Mblmneil TUKOTO THIA MTOCIIEe BBEICHUS
Pa30BoOii N03bI | MI/KT yKa3aHHOTO CPeNCTBa, peacTasisitomero codoit nPHK.

durypa 14A npencrasisier coO0i rpaduK, MOKa3bIBAIOLINA KOJTHYECTBO OeNKa
PCSKO9 B cbIBOpOTKE HU3IINUX IPUMATOB, BbIpaskeHHOE Kak nporueHT ocrasuerocs PCSK9 no
otHoweHnto K ypoHsaM PCSK9 B npenBapureabHO OTOOpaHHON KPOBH, MTOCIIE BBEIEHHS
YKa3aHHBIX CPENCTB, npeacrasisiromux codboit u”PHK, npu qdx5 + qwx3.

durypa 14B npencrasiusier coOoii rpaduk, MOKa3bIBAOINI a0COTIOTHOE KOJIHMYECTBO
6enka PCSKO B CpIBOpOTKE HU3LIMX MPUMATOB I1OCJIE BBEACHUS YKA3aHHBIX CPENICTB,
npencrassromux codoit uPHK, mpu qdxS + qwx3.

durypa 15 npeacrasiser coboi rpaduk, MOKa3bIBAIOLINNA KOJIUIECTBO XOJECTEPUHA
JUTONPOTeNHOB HU3KOH rutoTHOCTH (LDL nnu LDLc) B chIBOpOTKE HU3IIMX NPUMATOB,
BBIPAKEHHOE KakK NpoueHT octaBmmnxcs LDL no otHomenuro k yposHsiMm LDL B
NpeABAPUTEILHO OTOOPAHHOM KPOBH, TMOCJIE BBEIEHUS YKA3aHHBIX CPENICTB,
npenctasisirommx codoit uPHK, mpu qdxS + qwx3.

@urypa 16A npencrasisier coOol rpaduk, MOKa3bIBAOMINA KOJTUYECTBO
XOJIECTEPHHA JIMIOMPOTEHMHOB HU3KOM ToTHOCTH (LDL mnn LDLc) B ChIBOPOTKE HU3IINX
IIPUMATOB, BBIPAXKEHHOE KaK MPOLIEHT CPEeHEro koaudyecrsa yposHei LDL B
MpeIBapUTENIbHO OTOOPaHHOH KpoBH, nocie BBenenus AD-57928 B nosze 2 mr/kr npu qlw u
B 03¢ | MI/Kr mpu 2xw.

durypa 16B npencrasisier coOoii rpaduk, MOKa3bIBAOIUI KOJHUECTBO OeKa
PCSK9 B CBIBOPOTKE IO CPAaBHEHHIO C KOJIMYECTBOM B NIPEABAPUTENLHO OTOOPAHHOM KPOBH
HU3IINX MPUMATOB rociie BeeneHnss AD-57928 B nose 2 mr/kr npu 1w u B go3e 1 Mr/kr npu
2xw.

@urypa 17A npencrasisier codoii rpaduk, MOKa3bpIBAIOIINHA KOJTUIECTBO
XOJIECTEPHHA JINNIONIPOTEMHOB HU3KOMH rtoTHOCTH (LDL nnu LDLc) B chIBOpOTKE HU3IINX

IIPUMATOB, BBIPAXKEHHOE KaK MPOLIEHT CPEeAHEro koauvyecrsa yposHe LDL B
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MpeIBapUTEIbHO OTOOPAHHOH KpOBH, Tocie BBeneHus AD-57928 B noze 2 MI/Kr npu 2Xw H
pasoBoii 1o3e1 25 Mr/kr. ITocaenHio0 103y st Tpynnbl 2 MI/KT IIpHU 2XW BBOAMIIN Ha 36
JICHb.

@urypa 17B npexncrasnsier coboii rpaduk, MOKa3bIBAOINN KOJHMYECTBO Oenka
PCSK9 B CbIBOPOTKE MO CPABHEHHIO C KOJIMYECTBOM B MPEABAPUTENILHO OTOOPAHHOM KPOBU
HU3IIUX MPUMATOB Mociie BBeaeHuss AD-57928 B no3e 2 Mr/Kr npu 2Xw U pa30BOH 103kl 25
MTI/KT.

@urypa 18 npeacrasisier coOol rpaduk, MOKA3bIBAOLINA KOJUYECTBO XOJECTEPHHA
aunonporenHoB HU3KOo# miotHocTH (LDL wiu LDLC) B CBIBOPOTKE HU3MIMX MPHUMATOB,
BBIPAKEHHOE Kak npoueHT octaBmmxcst LDL no orHowmenuro k yposusim LDL B
NpeABAPUTETEHO OTOOPAHHOM KPOBH, TOCJIE BBEIEHUS YKA3aHHBIX CPENICTB,
npeacrasisromux codoit ”PHK, mpu qdx5 + qwx3.

durypa 19 npeacrasiser cobol rpaduK, MOKA3bIBAIOLINNA KOJINIECTBO XOJIECTEPUHA
munonpotenHoB HU3Ko# riotHocT (LDL mn LDLC) B CBIBOPOTKE HU3IMIMX MPUMATOB,
BBIPAKEHHOE Kak npoueHTt octasmuxcst LDL no orHomenuro k yposusim LDL B
NpeABapUTENbHO OTOOPAHHOM KPOBH, TOCJHIE BBEIEHHUS YKA3aHHBIX CPENICTB,

npenctasisrommx codoit UPHK, mpu qdxS + qwx3.

IToapoGHoe onucanue n3odpereHus
Hacrosimee n3o0perenne nmpeaycMaTpuBaeT KOMIIO3ULINY, COMEPIKaINe CPEICTBA IS
RNAI, nanpumep, cpencrsa, npeactassitoinue coooit neyxuenoueunyo nPHK, nauenenubie
Ha PCSK9. Takske packpbIThI CIIOCOOBI MPUMEHEHHs] KOMIO3HLIUN COTJIACHO HACTOSIIEMY
u3o0pereHuto st uHruOuposanus sxcrnpeccuu PCSKO u anist ievyeHus: maTooruid,

cBsi3aHHbIX ¢ 3kcnpeccueit PCSKO, nanpumep, runepxonecrepuHeMIu.

L Onpenenenus

JLiist Toro, 94To0BI HACTOsAIIEe N300peTeHre MOKHO ObLTO OoJiee JIerKO MOHSTS,
BHA4aJIe JaHbl ONPEACTICHHs COOTBETCTBYIOLINM TepMHuHaM. Kpome Toro, ciienyer OTMETHTb,
YTO B CIy4asix, KOrZia B JAaHHOM JIOKYMEHTE MEPEYUCIISIOTCS 3HAUEHHE WIIN THATIa30H
3HAYEHHUH NEPEMEHHOMH, OPa3yMEBAOT, YTO 3HAYSHHS U TUATIA30HbI, IPOMEKYTOUYHBIE TT0
OTHOILIEHHIO K MEPEYHCICHHBIM 3HAYSHUSIM, TAK)KE TIOIPA3yMEBAIOTCS KaK YaCTh HACTOSIIIETO
n300peTeHus!.

@®opMy €TUHCTBEHHOTO YHCJIA UCTIONB3YIOT B JAHHOM JOKYMEHTE JJIsl 0003HAUEHHSI
OJTHOTO WJIN HECKOJIBKHX (771. €., TI0 MEHbLIEH Mepe OJJHOT0) rPaMMaTHYECKIX OOBEKTOB
cTaTby. B kauecTBe npumMepa, “371eMEeHT  O3HA4aeT OJUH 3JIEMEHT UJIM HECKOJBKO
3JIEMEHTOB, HANPUMED, MHOKECTBO 3JIEMEHTOB.

BripaskeHne "BrIIIOUAIOIIUN" UCTIONB3YIOT B JAHHOM JOKYMEHTE JIJisl 0003HAYEHUS

¢dpa3el "BKIFOYAOIIHHA Oe3 orpaHuueHus" U UCTIONB3YIOT B3aUMO3aMEHSIEMO C HEH.
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Beipaxxerne "nin" UCIONB3yIOT B JAHHOM JOKYMEHTE U1l 0003HAYEHU ST BBIPASKEHHS
"w/mnn" U UCTIONB3YIOT B3aUMO3aMEHSIEMO C HUM, €CJIM KOHTEKCT SIBHO HE YKa3bIBAET HHOE.

Hcnonb3yemslii B f7anHOM fokyMeHTe "PCSK9" oTHOCHTCS K TeHy NponpoTenH
KOHBEpPTa3bl CyOTHIIN3UH/KEKCHH 9 1K OEJIKy NPONPOTEeNH KOHBEepPTa3e CyOTHIIN3UH/KEKCUH
9. PCSKO9 rakxe m3ecteH kak FH3, HCHOLA3, NARC-1 unu NARCI. Beipaxxenune PCSK9
Bkiroyaer PCSK9 yenoBeka, aMUHOKHUCIIOTHAS. WIN HYKJIEOTH/HAS ITOCIIE0BATEIbHOCTD
KOTOPOro MOXKET ObITh HalieHa, Hanpumep, B GenBank mox HoMepom gocTymna
G1:299523249; PCSK9 mbIiy, aMUHOKHUCIIOTHAS! WJTH HYKJIEOTHIHAS TIOCIEN0BATEIbHOCTD
KOTOPOroO MOXKET OBbITh HaiineHa, Hanpumep, B GenBank mox HoMepom goctymna
GIL:163644257;, PCSK9 KkpbIChl, aMIHOKHCJIOTHAS] MJIU HYKJIEOTHIHAS TIOCIEA0BATEIbHOCTD
KOTOPOrO MOXKET OBbITh HaiineHa, Hanpumep, B GenBank mox HoMepom noctymna
GI1:77020249. JlononnurensHble pumeps! nocienaosarenpbHocteit MPHK PCSKO nerko
IOCTYITHBI C TOMOLIBIO, Hanpumep, GenBank.

Hcnonp3yemast B JTaHHOM JOKYMEHTE “IIeNieBasi OCIE0BATEIbHOCTE  OTHOCUTCS K
HETIPEPbIBHON YacTH HYKJIEOTUAHON mocnenoBareapbHOCTH MoJiekyiel MPHK, obpa3oBanHoi
B npouecce TpaHckpunuuu resa PCSKO, B Tom uncne k MPHK, xotopas siBnsieTcs
npoaykrom npoueccuara PHK nepsuyHOro npoaykra TpaHCKPUIILIVH.

Hcnonb3yemoe B TaHHOM IOKYMEHTE BbIpa’ke€HHE “HUTb, COAep Kalas
MOCJIEI0BATENBHOCTE OTHOCHUTCS K OJIMTOHYKJIEOTUY, COAEprKalleMy LieNb HyKJIE€OTU OB,
KOTOpast XapaKTepU3yeTCsl MOCIEA0BATENIbHOCTBIO, 0003HAaYaeMOM € HCIIOJIb30BAaHUEM
CTaHJAPTHONH HOMEHKJIATYPbl HyKJI€OTHAOB.

Kaxnoe u3z "G", "C", "A" u "U", kak npaBuio, 03Ha4aeT HyKJIE€OTUJ, KOTOPBIH
COZIEP>KUT I'YaHUH, [IUTO3UH, aJICHUH U YPaLUJI B KaUeCTBE OCHOBAHUSA, COOTBETCTBEHHO. “T”
1 “dT” uCnoNb3yIOT B TaHHOM JOKYMEHTE B3aUMO3aMEHEMO, U OHH OTHOCSTCS K
Ie30KCUPUOOHYKJICOTHY, T1€ HYKJIEUHOBBIM OCHOBAHHEM SIBJISIETCS THMHH, HAPUMED,
IEe30KCUPUOOTUMUHY, 2’ -N€30KCUTUMUANHY W TUMUAUHY. OqHaKO, OyIeT MOHITHO, YTO
BbIpakeHHe “pUOOHYKJICOTH , WJIU “HYKJIEOTH] , WU “ 1€30KCUPUOOHYKIICOTH TaKKe
MOJKET O3HauaTh MOIU(HUIIUPOBAHHBIN HYKJIEOTH, KOTOPBII MoxpoOHee ONMMCaH HIKE, T
UMHUTHPYIOIINN HYKJIEOTH/T 3aMeHSFOINN pparMeHT. CrienuanucTy B JaHHOW 00acTH
XOPOLIO U3BECTHO, YTO TYAHUH, LIUTO3HH, aJJIEHIH U YPALII MOTYT ObITh 3aMEIIEHbI APYTUMH
(dbparmMeHTamMu 0e3 U3MEHEHHUsS B 3HAUYUTEIBHON CTEIIEHN CBOWCTB CIAPUBAHUS OCHOBAHUI
OJIUTOHYKJIEOTH/IA, COAEPIKAIIEero HyKJISOTU I, HECYIUI TaKOH 3aMEHSIFOLITNI (pparMeHT.
Hanpuwmep, 6e3 orpanndenus, HyKJI€OTH I, COAEP KAIINNA HHO3WH B KAYECTBE OCHOBAHMS,
MOJKeT 00Pa30BbIBATh APy OCHOBAHHI C HYKJIEOTHIAMH, COEPIKAIUMU aJeHUH, [IUTO3UH
nnu ypauwui. CrenosaTenbHO, HYKJIEOTHIbIL, COlepIKalliie ypaLul, I'yaHUH UiIH aJIeHUH,
MOTYT OBITh 3aMeIeHbl B HYKJIEOTUIHBIX MTOCIEAOBATENIHOCTX COTIACHO HACTOSIIIEMY

I/1306peTeHI/IIO HYKJICOTHAAMHU, COACPKAIUMU, HAITPUMEP, NHO3UH. HOCJ’IGI{OBaTeJ'IbHOCTI/I,
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COACPKAIIUE TAKHUE 3aMCHAIOLIUEC (I)paFMeHTbI, SABJIIIOTCS BaApHUaHTaAMH OCYIIECTBJICHUA

COTJIaCHO HACTOALIEMY 1/1306peTeHm0.

2% ¢
2

2 CC

Bripaxenus “uPHK”, “cpenctso nist RNA1”, “cpencTso, npeacrasstoLiee coOoi
uPHK”, “cpenctso nis PHK-unTepdepenn”’, ucnonp3yeMble B JAHHOM JJOKYMEHTE
B3alIMO3aMEHSIEMO, 03HA4YaI0T CPEACTBO, KoTopoe coaep:kuT PHK B Tom 3HaueHun, B
KOTOPOM 3TO BBIPAJKEHHE OMUCAHO B JAHHOM AOKYMEHTE, U KOTOPOE ONOCPenyeT
HaueneHHoe pacuieruienne PHK-tpanckpunra yepes nyts PHK-unaynmuposansoro
xomruiekca caiinencunra (RISC). uPHK nHanpasisier cieunpu4HOe B OTHOIIEHHH
nocaeaoBarenpbHocTu paspywenne MPHK nocpeactsom npouecca, nzsectHoro kak PHK-
unrepdeperums (RNAi1). uPHK monynupyer, nanpumep, narndupyer, sxcnpeccuro PCSK9
B KJIETKE, HANpUMED, KIETKe CyOBEKTa, KaK, HAPUMEP, CYOBEKTA-MIIEKOTHTAIOLIETO.

B onHOM BapuaHTe ocymiecTBieHus cpeactso st RNA1 cormacHo HacTosimemy
n300peTeHNo BKIIFOYaeT onHolenodeunyro PHK, koTopast B3anMomecTByeT ¢ LeieBoi
nocnenosarenbHOCThI0 PHK, nanpumep nenesoii nocnenosarensuocteio MPHK PCSK9, ¢
HamnpasieHueM pacuerienus neaesoii PHK. He skenas npuBsA3bIBaTbCSA K TEOPUU, CUUTAIOT,
yro qimHHas npyxuenodeyHas PHK, BBeneHHas B kieTku, paspesaercs Ha sSiRNA
sHponykieas3ol Il Tuna, n3sectHol kak maiicep (Sharp er al. (2001) Genes Dev. 15:485).
Haiicep, pepmenT, mogoOHbIi pudonykiease Il Tuna, yaacteyer B npoueccunre dsRNA na
kopotkue unreppepupyromue PHK nmuHoMN 19-23 mapbl oCHOBaHMIA ¢ XapaKTEPHBIMHU
BBICTYIIaMU Ha 3'-kOoHIE B ABa ocHOoBaHus (Bernstein, ef al., (2001) Nature 409:363). siRNA
3areM BcTpauBaroTcs B PHK-unnyunposannsiii kommiekce caitnencunra (RISC), B kotopom
OJTHAa UJIM HECKOJIbKO XeJIMKa3 packpy4uuBatoT ayriekc siRNA, nmo3Bossist KoMIuieMeHTapHON
AHTUCMBICIIOBOH HUTH HaNpaBJsiTh pacnosHaBanue mumenn (Nykanen, ef al., (2001) Cell
107:309). Ilocne cBsizbiBaHUsA ¢ cooTBeTCTBYIOMIEH LeneBoit MPHK onHa nnu Heckonpko
sHpoHykiea3 B RISC pacmerisaor mumens 1uis uHnykiun caitnencunra (Elbashir, ef al.,
(2001) Genes Dev. 15:188). Takum 00pa3oM, B OTHOM aCMEKTe HACTOsIIIEee U300peTeHHe
otHocutcs k opHouenoueynoit PHK (siRNA), oOpa3oBaHHO# BHYTpH KJIETKH, U KOTOpast
cniocoOcTByeT odpazopanuio RISC-komiiekca ¢ OCyIecTBISHHEM CaiJIEHCHHTA LIEJIEBOTO
reHa, m. e. reHa PCSK9. CoorercTBeHHO, BeIpaxkeHHe “sIRNA” Takike HCIONb3YIOT B
TaHHOM JOKyMeHTe st oObsicHeHnss RN A1, KOTopasi OnrcaHa BhILIe.

B npyrom BapuaHTe ocyuiecTBieHus CpeacTBo st RNA1 moskeT ObITh
oxgHouemnovdeuHor siIRNA, KOTOPYIO BBOAAT B KJIETKY WM OPTaHU3M JUJIsl UHTHOUPOBAHUS
nenesoit MPHK. OnHouenoueunsie cpencrsa nist RNAI cBssbiBaroTes ¢ Argonaute 2,
o0Jaaro KM 310HYKIIea3HOH akTUBHOCTEIO, 3 RISC, koTOpBIii 3aTeM paciuerisier
neneByto MPHK. OnHonenoueunsie siRNA, kak mpaBuiio, cocTaBisifoT 15-30 HyKI€OTHIOB U
xuMu4decku Moaupunmposanbl. CTpoeHHe U UCTIbITAHNE OfHOLeIoueyHbIX SIRNA onucaHb
B mareHTe CIIIA Ne 8101348 u B Lima ef al., (2012) Cell 150: 883-894, nonHoe copeprkaHue

KaxXao0ro u3 KOTOpPbIX, TAKUM o6pa30M, BKJIFOYCHO B I[aHHbeI AOKYMEHT IIPpHU MIOMOIIU
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cCchUIKU. JIF0ObIe aHTUCMBICTIOBBIE HYKJICOTHIIHBIE ITOCJIEIOBATEIbHOCTH, ONMCAHHBIC B
JaHHOM JOKYMEHTE, MOKHO UCIIOJIb30BaTh B KauecTBe onHouenouedHoi siRNA, kotopas
OTMKCaHA B JAHHOM JIOKyMEHTE WJIM KOTOpasi XUMHYECKU MOAU(HUIIPOBAHA CIIOCOOAMH,
onucaHHbiME B Lima et al., (2012) Cell 150;:883-894.

B npyrom Bapuanre ocyuiecrienus “uPHK” mist nppumMeHeHNs] B KOMITO3ULIUSX,
NPUMEHEHHUSIX U CIIOCO0aX COrNIACHO HACTOSLIEMY H300PETEHHIO SIBJIIETCS ABYXIIETOUEYHOM

PHK, 1 B 1TaHHOM JOKYMEHTE €€ Ha3bIBAIOT “ABYXLIEMOUEYHBIM CpeacTBOM 1jisi RNAiL”,

2% ¢
2

“monexysioi aByxuenodeunoit PHK (dsRNA)”, “cpencTBoMm, npencTapisitouM coOoM
dsRNA” nnmu “dsRNA”. Beipaskenue “dsRNA” 03Ha4aeT KOMIUIEKC MOJIEKYJT
pPHOOHYKJIEMHOBBIX KUCJIOT C AYIUIEKCHOW CTPYKTYPOH, COnep KaIuii 1Be BCTPEUHO-
napajuleNibHble U, 110 CYyTH, KOMILUIEMEHTapHbIE HUTH HYKJIEHHOBBIX KHCJIOT,
paccMaTpuBaeMble Kak UMEoIHe “CMBICIOBYIO” U “aHTHCMBICIOBYIO” OPHUEHTALUIO 110
orHowenuto k nenesoit PHK, m. e. reny PCSKO. B nexotopsix BapuaHTax OCYIIECCTBICHUS
corjacHo HacTtosemy uzooperenuto asyxuenoucunas PHK (dsRNA) sanyckaer pacuiemicHue
nenesoit PHK, nanpumep MPHK, gepe3 nocT-TpaHCKpHIIITHOHHEIM MEXaHU3M CAWICHCHHTA T€HOB,
HaselBacMBIN B JaHHOM gokyMeHTe PHK-nnTepdepenumeit nmm RNAI.

B obmem, OONBIIMHCTBO HYKJIEOTHAOB Kax10i HUTH MosieKyJibl dSRNA sBisiroTCst
pHOOHYKJIEOTHAMH, HO, KaK ONMMUCAHO MOAPOOHO B TAHHOM AOKYMEHTE, KaKaast iin o0e
HUTHU MOTYT TaK)K€ BKJIFOUATh OJIUH WJIM HECKOJIBKO HYKJIEOTHJIOB, HE SBJISAIOIIUXCS
PUOOHYKIICOTUIAMH, HANPUMED, Ne30KCUPUOOHYKICOTH ] /NN MOAN(UIIPOBAHH bIH
Hyksieotun. Kpome Toro, kak UCTOIB3yeTCs B JAHHOM OMKCAaHUY, “‘cpeactno st RNA1”
MOET BKJIOYaTh PUOOHYKIICOTH/IbI C XUMUYECKUMH MOAU(PUKALMSIMU, cpeacTBo st RNAI
MOKET BKJIOYATh 3HAYUTEJIbHbIE MOJU(UKALINN MHOXKECTBA HYKIeOTHIOB. Takue
MOAMGUKALIMN MOTYT BKJIIOYATh BCE THITbI MOAM(UKALMIN, PACKPBITHIX B JAHHOM JOKYMEHTE
WM U3BECTHBIX B 00acT TeXHUKU. JIroOble Takue Moau(uKamm, KOTOPbIE HCIIONB3YIOTCS B
mouekyie Tumna siRNA, oxBa4ueHbl BbIpaxkeHHeM “cpencTBO isi RNAI” B KOHTEKCTE TaHHBIX
onucanus U GopmyJibl U300pETeHUS.

JIBe HUTH, 00pa3yIoIIKe AYTUIEKCHYIO CTPYKTYPY , MOTYT OBITh Pa3JIMYHBIMU YaCTSAMHU
onHo 6onbureit monexysiel PHK win ovu MoryT ObiTh oTnensHbIME Mosiekyiamu PHK. B
TeX CIIy4asiX, KOrJa JB€ HUTH SBJIIIOTCS YaCThIO OAHOHN OOJbIIeH MOJIEKYIIBI H,
CJIEIOBATENIbHO, COSUHEHbI HEMPEPhIBAEMOI LIETIbI0 HYKJIEOTHAOB OT 3’ -KOHLIA OHOW HUTHU
10 5°-KOHIIa COOTBETCTBYIOIIEH APYrol HUTH, 00Pa3yIOIUX OYIUIEKCHYIO CTPYKTYPY,
coequnstouyto nens PHK HaspiBaroT netseil “mmnunbkoii”. B Tex ciyuasx, Koraa ABe HUTH
COEMHEHBI KOBAJIEHTHO CIIOCOOOM, OTJIMYHBIM OT HENPEPHIBAEMO LIENH HYKJIEOTUIOB OT 3’-
KOHIIa OJJHOW HUTH JI0 5’-KOHIIa COOTBETCTBYIOLIEH IPYyTroil HUTH, O0Pa3yIOLINX yIIIEKCHYIO
CTPYKTYPY, TO COEIUHSIOMIYIO CTPYKTYpY HaszbiBaroT “auHKepoMm” . Hutu PHK moryT umers
OJIMHAKOBOE WJIM PA3JINYHOE YUCJIO HYKJIEOTUI0B. MakcuManbHOE KOJINYECTBO nap

OCHOBAHHUH SIBJISIETCS] KOJMUYECTBOM HYKJIEOTHIOB B caMol kopoTkoi HuTH dsSRNA munyc
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Jr00bIe BBICTYIIBI, KOTOPBIE MPUCYTCTBYIOT B AyIUiekce. [IoMUMO AyIieKCHOM CTPYKTYpPBI
cpenctBo it RNA1 MOXeT cofepKaTh OJUH WIIM HECKOJIbKO HYKJIEOTUHBIX BBICTYIIOB.

B onHoM BapuaHTe ocyiiecTieHus cpeactso st RNAI1 cornacHo HacTosmemy
n3o0peTenuro npencrasisier codor dSRNA u3 24-30 HyKI€OTHIOB, KOTOpast
B3aMMOAEHCTBYET C LeneBoi nocnenosarenbHocThio PHK, Hanpumep nenesoi
nocienosatenbHocThi0 MPHK PCSKO, nanpasnss paciennenue nenesoii PHK. He xxenast
NPUBSI3bIBATBCS K TEOPHH, ANMHHAs AByxuenodeuHas PHK, BBeneHHas B kieTkwy,
paszpesaercst Ha SIRNA sHnonykineasoii I11 Tuna, usBectHoii kak gaiicep (Sharp et al. (2001)
Genes Dev. 15:485). Jlaiicep, pepment, nogoOuslii pudonykiease Il Tuna, yuactsyer B
nporneccunre dsSRNA Ha kopotkue narepdepupyromue PHK nymnoit 19-23 nmapsl ocHOBaHUiA
C XapaKTePHbIMH BBICTYIIaMH Ha 3'-KOHILIE B 1Ba ocHOBaHMs (Bernstein, et al., (2001) Nature
409:363). siRNA 3arem BctpanBatotcsi B PHK-uHayipoBaHHbIH KOMIUIEKC CalJICHCUHT
(RISC), B KOTOpPOM OIHA WJIM HECKOJIBKO XEJINKa3 PaCKpy4IHBaroT ayruiekc siRNA, mo3Bosisist
KOMILIEMEHTaPHOW aHTHCMBICIIOBOM HUTH HAIPABIATH pacrno3HaBanue mumeHn (Nykanen, et
al., (2001) Cell 107:309). ITocne cBsi3piBanusi ¢ cooTBeTcTBYI0MmEH nenesoit MPHK oxna mm
HECKOJIbKO 3HAOHYKJIea3 B RISC pacuensitoT MUIIEeHb JJIs1 MHAYKIUH CallJICHCUHTa
(Elbashir, et al., (2001) Genes Dev. 15:188). Mcnionp3yeMslii B JaHHOM JOKYMEHTE
“HYKJICOTU/IHBII BBICTYIT O3HA4YaeT HECIAPEHHBIN HYKJI€OTH A WU HYKJIE€OTU b, KOTOpBIE
BBIIITYMBAIOTCS U3 AYIUIEKCHON CTPYKTYpHI cpenctra 1yt RNA1, korna 3'-koHen OHOH HUTH
cpeacta amst RNAI BBIXOAUT 3a mpenensl 5'-KoHLa Apyroil HUTH Uil HAa00O0poT.
“3aTyrIeHHbIN KOHEL WIH “TyNoil KOHELl O3Ha4arOT, YTO HA KOHLE ABYXLIETIOYEYHOTO
cpeacta anst RNAI HeT HecrlapeHHBIX HYKJIEOTUAOB, T. €. HET HyKJIEOTUAHOTO BBICTYIIA.
Cpenctso it RNAI “c TynsiMu koHIamMu™~ npencrasisier codoit dSRNA, kotopas siBisercs
ABYXLETIOUYE€YHON 1O BCEH JUTHHE, T. €. He UMeeT HYKJICOTHUIHOTO BBICTYIA Ha TFOOOM KOHIIE
mogiekyJibl. Cpenctsa st RNAI corfiacHoO HacTosieMy H300peTeHHIO BKITOYAIOT CPECTBa
st RNAI1 ¢ HyKJIEOTUAHBIME BbICTYIIAMU Ha OJTHOM KOHIIE (72. €. CPeNCTBa C OJHUM
BBICTYIIOM U OJJHHM TYITBIM KOHIIOM) WJIH C HYKJICOTHIHBIMU BBICTYIIAMH HA OOOMX KOHIIAX.

BripaxeHue “aHTUCMBICIIOBAsI HUTH  O3HAYA€T HUTh JIBYXLEMOUYEYHOTO CPENCTBA IJIs
RNAI, KoTOpast BKIIFOYAET Y4aCTOK, KOTOPBIH, [0 CYTH, KOMIDIEMEHTapEeH LeJIeBOI
nocnenosatenbHocTH (Hanpumep, MPHK PCSK9 uesnoseka). Micnionbzyemoe B JaHHOM
JOKYMEHTE BbIpakeHue “y4yacTok, koMmriemeHTapHelii yactu MPHK, konupyromeit
TPAHCTUPETUH O3Ha4aeT y4yaCTOK aHTHCMBICJIOBOI HUTH, KOTOPBIH, MO CyTH,
KOMIUIeMeHTapeH yactu nociuenosarenpHoctd MPHK PCSKO. B tex ciyuasix, Korna yuacTok
KOMIUIEMEHTapHOCTH HE MOJIHOCTBIO KOMIUIEMEHTAPEH LIeJIeBOI MOCIe10BaTENbHOCTH, TOTAa
HECOBIaIeHUs] HANOOJIee TONMyCTHMBI B KOHLIEBBIX YYACTKaxX U, €CJIA MPUCYTCTBYIOT, KaK
MIPaBUJIO, BCTPEYAIOTCS B KOHLIEBOM Y4aCTKE MU Y4acCTKax, Hanpumep, B npenenax o, 5, 4, 3

WK 2 HYKJIEOTUIOB OT 5’-KOHIIAa W/uiH 3’-KOHLA.
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BripaskeHue “cMbICI0Bas HUTH , UCTIONBb3YEMOE B JAHHOM JIOKYMEHTE, O3Ha4aeT HUTh
dsRNA, koTopast BKJIFOYaeT y4acTOK, KOTOPBIH, 10 CYyTH, KOMIIJIEMEHTAPEH YUaCTKY
AQHTHUCMBICJIIOBON HUTH.

Hcnonp3yemoe B JaHHOM TOKYMEHTE BbIpaXKeHHE “‘y4aCTOK pacIleryIeHust
OTHOCHUTCS K YUaCTKY, KOTOPBIH pacroyioskeH BIUIOTHYIO K caliTy paciueruienusi. Cair
pacILIEIUICHHUs ABJIIETCS] CATOM MUILIEHHU, IO KOTOPOMY IPOUCXOAMT paclienienue. B
HEKOTOPBIX BApPUAHTAX OCYIIECTBJIEHUS YYACTOK PACILETJICHHS] COAEPIKUT TPU OCHOBAHUS Ha
Jr000M KOHIIE caiiTa paclieryieHust U PacroIOKEeHHBIX BIUIOTHYIO K HeMy. B HeKOTOpbIx
BapUAHTaX OCYLIECTBJICHUSI YYaCTOK PACIIEIUICHHUS] COAEPIKUT IBa OCHOBAHHUS Ha JIFOOOM
KOHIIE CcaliTa paclierieHusl U pacloIOKEHHBIX BIJIOTHYIO K HeMy. B HeKoTOpbIX BapuaHTax
OCYILECTBIIEHHSI CAlT PacIIeTUIEHHsI IJIABHBIM 00Pa30M HAXOIUTCS B CaiTe, PaHUYAIIEM C
HykieotnaaMu 10 u 11 aHTUCMBICTIOBOI HUTH, U YYACTOK PACLIEIUIEHUs] CONEPKUT
Hykjgeotunsl 11, 12 u 13.

Kaxk ucnone3yercst B JaHHOM JJOKYMEHTE, U €CJIM He YKa3aHO MHOE, BhIpAKEHHE
“KOMILJIEMEHTapHbIN~ NPU UCIOJB30BAHUU JJIS ONHUCAHUS NIEPBON HYKJIEOTUIHON
MOCJIEI0BATENBHOCTH 110 OTHOIIEHUIO KO BTOPOH HYKJIEOTUAHON NOCIEA0BATEIbHOCTH
O3Ha4YaeT COCOOHOCTh OJMIOHYKJICOTHAA MIIH MOJUHYKJIEOTH I, COAEPIKAIIEro MEePBYIO
HYKJICOTHIHYIO TTOCJIEI0BATENbHOCTD, THOPUAN3UPOBATHCS U 00PA30BBIBATH NYIUIEKCHYIO
CTPYKTYPY IPH OINpPENETIEHHBIX YCIOBUAX C OJIMTOHYKIEOTUAOM W MOJIUHYKIEOTUAOM,
COZIepPKALIM BTOPYIO HYKJIEOTHIHYIO MOCIIE0BATEIBHOCTD, KaK OYI€T IOHATHO
CTHELMANCTY B IaHHOM obnacTu. Takue ycinoBusi, HanpuMep, MOTYT ObITh KECTKHUMHU
YCJIOBUSIMH, TTIe JkecTKue ycaoBusi MoryT BkiitouaTh: 400 MM NaCl, 40 mM PIPES, pH 6,4, 1
MM EDTA, 50°C unu 70°C B Teuenue 12-16 yacoB ¢ mocaenyrOImuM OTMbIBaHHEM. MOXHO
IPUMEHSTh APYTHe YCIOBHS, TAKHE KaK (PU3NOIOrHYeCcKr COOTBETCTBYIOIINE YCIIOBHS,
KOTOpBIE MOTYT BCTpeUaThesl B opranusme. Hanpumep, komruieMeHTapHas
NOCJIEIOBATEILHOCTD SIBJISIETCS] YAOBJIETBOPUTENBHOM 111 00€CTIEYSHHST BBIMOJHEHHSI
COOTBETCTBYIOIIEH (PYHKIIUU HYKJICUHOBOU KUCIOTHI, Hanpumep, RNA1. CrienuaiucT B
JaHHOM 00J1aCTH CMOKET ONPEAeNTUTh HA0Op YCIOBUH, HAUMOOJIee MOAXOASIIUX JJIs aHATTN3a
KOMIUIEMEHTapHOCTH JIByX I1OCJIE0OBATEIbHOCTENH B COOTBETCTBUH C KOHEUHBIM
NPUMEHEHUEM THOPUIN3UPOBAHHBIX HYKJIEOTHIOB.

[TocnenoBaTeIbHOCTH MOTYT OBITh “TIOJTHOCTBEO KOMILJIEMEHTAPHBIMU  T10
OTHOIIEHHIO K JIFOOOH, KOrjja MpUCyTCTBYET CIIapUBaHNE OCHOBAHHH HYKJIEOTHAOB NIEPBOIi
HYKJIEOTHIHO MOCJIeI0BATENIbHOCTU C HYKJIEOTHIAMH BTOPOM HYKJIEOTHAHOMN
MOCJIEIOBATEIbHOCTH 110 BCEH JUIMHE NEPBOU U BTOPOU HYKJICOTUIHBIX
nocienosatTenbHocTel. OfHAaKO, KOTr/la NEPBYIO MOCIEA0BATENbHOCTD B JAHHOM JIOKYMEHTE
XapakTEePU3YIOT KakK “T0 CYyTH, KOMIJIEMEHTAPHYIO IO OTHOIIEHHUIO KO BTOPOH
MOCJIEIOBATENbHOCTH, TOTAA JBE MOCJIEA0BATEIbHOCTH MOTYT OBITh IIOJTHOCTBIO

KOMIUIEMCHTAPHBIMHA UJIK OHHU MOT'YT O6pa30BbIBaTb OIHY WJIN HECKOJIBKO, HO, KaK IIPAaBUJIO,
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He Oonee 4, 3 WM 2 HECOBMAAAIONIUX AP OCHOBAHWUH NPU TMOPUAN3ALIUH, B TO XK€ BpeMs
COXpaHsisi CIIOCOOHOCTh THOPUAN30BATLCS NIPH YCIIOBUX, HAMOOJIEe COOTBETCTBYIOLIUX UX
KOHEYHOMY IpuMeHeHut0. OHaKo, KOrAa ABa OJUTOHYKJIEOTH A IPEeHA3HAYEHbI
00pa30BbIBATH MPH FHOPUAN3ALIMH OJUH WIH HECKOJIBKO OJJHOLIETIOYEYHBIX BBICTYIIOB, TO
TaKue BBICTYIBI He OYyyT CUUTATHCS HECOBMAACHUSIMH PUMEHUTEIIBHO K ONPEeSICHUIO
komruieMeHtapaoctu. Hampumep, dSRNA, conepkainasi OAMH OJUTOHYKJIEOTH] C JUTHHOM 21
HYKJIEOTH]I ¥ APYTOM OJIMTOHYKJIEOTU ¢ IJTMHOM 23 HyKJIeOoTH A, Tie OoJiee NTHHHBIN
OJINTOHYKJIEOTU]] COAEPIKUT MOCIEAOBATENBHOCTD U3 21 HyKJI€OTH A, KOTOPask MOJHOCTHIO
KOMILIEMEHTapHa 00Jiee KOPOTKOMY OJIMTOHYKJIEOTHY, MOJKET TIPU 5TOM Ha3bIBATHCS
“IIOJIHOCTBIO KOMIUIEMEHTAPHOI [JIs LieJiel, OMUCaHHbBIX B JAHHOM JJOKYMEHTE.

“KoMruieMeHTapHble” MOCIe0BATENbHOCTH, UCIIONb3YEMble B TAHHOM JOKYMEHTE,
MOTYT TaK)K€ BKJIFOUATh MM MOTYT ObITh 00pPa30BaHbI MOJHOCTBIO M3 AP OCHOBAHHIA,
COCTaBJIEHHBIX HE TI0 Mozienn Y oTcoHa-Kpuka, W/ nap OCHOBaHMi, 0Opa30BaHHBIX U3
HEEeCTECTBEHHBIX 1 MOIU(HUIIMPOBAHHBIX HYKJIEOTHIOB, B TAKOH CTETIEHH, IPU KOTOPOH
BBINOJIHSFOTCS BBIIIEYKa3aHHbIE TPEOOBAHHUS IO OTHOLIEHHIO K UX CIIOCOOHOCTH
ruOpuan30BaThcs. Takue nmapsl OCHOBAHUH, COCTaBJIEHHBIE HE 1O Mojenu Y oTcoHa-Kpuka,
BKJIFOYAIOT, 0€3 OrpaHUYEHUs], HEOIHO3HAYHOE W XyTCTHHOBCKOE CIIapUBaHUE OCHOBAHHIM
G.U.

BripaskeHus “KOMIUIEMEHTApHBIN , “TIONHOCTBE0 KOMIUIEMEHTAapHbII U “IIO CYTH,
KOMIUIEMEHTapHbIN B JAHHOM IOKYMEHTE MOKHO MCIIOJIb30BATh 110 OTHOILEHUIO K
COBMAJEHUIO0 OCHOBAHUH MEXKIY CMBICIIOBOM HUTBHIO U aHTHCMBICIOBOIN HUTBIO dSRNA wmu
MEXAy aHTUCMBICIOBOM HUTBHIO dSRNA 1 LieeBoi mocneaoBaTebHOCTBIO, Kak Oyner
MOHSATHO U3 KOHTEKCTA UX UCIOJIb30BAHUS.

Hcnonp3yeMblii B JaHHOM AOKYMEHTE IOJIUHYKJIEOTH, KOTOPBIH “IIO CyTH,
KOMILIEMEHTapeH No MeHbliei mepe yacti” Marpuuynoii PHK (MPHK), osHauaer
MOJIMHYKJIEOTH/, KOTOPBIM, IO CYyTH, KOMILJIEMEHTapeH HenpepbiBHON yactu MPHK,
npexacrasisiroeii uarepec, (nanpumep, MPHK, konupyromeit PCSK9) B tom uncne 5’-UTR,
otkpbIToi pamke cunteiBanus (ORF) miu 3’-UTR. Hanmpumep, mOJUHYKICOTH
KoMIUIeMeHTapeH 1o menblueil mepe uactu MPHK PCSKO9, eciu nocnenoBatensHOCTD, 1O
CyTH, KOMIUIEMEHTapHa HernpepbiBatoneiicss vactu MPHK, konupyromeit PCSKO.

BripaskeHne “UHruOupoBaHue”, HCIONIb3yeMOe B TAHHOM JTIOKYMEHTE, UCTIOIB3YIOT

2% &C
2

2%
2

B3aMMO3aMEHSIEMO C “COKpalIeHHueM , “CallIeCHCHHIOM, “TIOHIDKAIOIIEH perysiuuei”,
“mofaBieHueM” U IPYTHMMHU MOJOOHBIMU BBIPAKEHUSMH, U OHO BKIJIFOUAET JTI000H ypOBEHb
UHTUOMPOBAHUS.

®paza “naruouposanue 3xcnpeccrnu PCSK9”, ucnonb3yemast B JaHHOM JJOKYMEHTE,
BKJIFOYAET MHrHOupoBaHue skcnpeccnu Jrodoro rera PCSK9 (Takoro kak, nanpumep, reH
PCSK9 mbimm, rer PCSK9 kpricel, ren PCSK9 o6esbstabt min rer PCSK9 yenoseka), a

TAKXKe BAPHUAHTOB (Hanpumep, BCTPEUAIOLIUXCS B IPUPOJIe BAPHAHTOB) UM MyTAHTOB I'eHa
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PCSKO. Takum obpazom, rer PCSK9 moxer Obit renom PCSK9 nukoro trmna, MyTaHTHBIM
resoM PCSK9 nnu tpancrenssiM reHoM PCSK9 B KOHTEKCTE KJIETOK, IPYIIbI KIETOK WU
OpraHu3Ma, MOABEPrHYTHIX T€HETUYECKON MAHUIYJISLIUU.

“Nurubuposanue sxcnpeccun rena PCSK9” Bkimouaer mo00# ypoBeHb
unruouposanus rena PCSK9, nanpumep, no menbiueit Mepe 4aCTUYHOE IOAABIICHHE
skcnpeccun rena PCSK9, kak, Hanpumep, THruOMpoBaHue 1Mo MeHbLIeH Mepe IPUMEPHO Ha
5%, o meHnbLIeit Mepe mpumepHo Ha 10%, o meHbIel Mepe mpumepHo Ha 15%, no
MeHblIIel Mepe mpuMepHo Ha 20%, o MeHbLIel Mepe npumMepHo Ha 25%, 1o MeHbIlel Mepe
npuMepHo Ha 30%, mo MeHbIel Mepe puMepHO Ha 35%, Mo MeHblIel Mepe MPUMEepPHO Ha
40%, o MeHbLIel Mepe npuMepHo Ha 45%, o MeHbIuel Mepe mpumepHo Ha 50%, no
MeHblIlIel Mepe MpuMepHO Ha 55%, no MeHbluell Mepe npumepHo Ha 60%, 1o MeHbIel Mepe
npuMepHo Ha 65%, o MeHbIel Mepe mpuMepHo Ha 70%, o MeHblIel Mepe MPUMEPHO Ha
75%, no MeHb1Iel Mepe npuMepHo Ha 80%, 1o MeHbluel Mepe npuMepHo Ha 85%, o
MeHblel Mepe mpumepHo Ha 90%, no MeHblIel Mepe npumepHo Ha 91%, 1o meHb1el Mepe
npuMepHo Ha 92%, o MeHbllel Mepe puMepHO Ha 93%, o MeHblel Mepe NpUMepPHO Ha
94%, no MeHblIel Mepe npuMepHo Ha 95%, 1o MeHbluel Mepe npuMepHo Ha 96%, o
MeHbIIIel Mepe MpuMepHO Ha 97%, o MeHblIel Mepe npumMepHo Ha 98% uiin o MeHbLIeH
Mepe nmpuMepHo Ha 99%.

Oxcnpeccuro reHa PCSK9 MoXHO olleHNBaTh, HCXO/IS 3 YPOBHS JIFOOOH
NepPEMEHHOM, accouMupoBaHHON ¢ akcnpeccueil rena PCSK9, nanpumep, yposus MPHK
PCSKO9, yposns Oenka PCSK9 unu ypoBHe# nunuaos ceIBOPOTKH KpoBU. MHrnbuposanue
MOKHO OLIEHHBATBH 110 CHIDKEHUIO a0COTIOTHOTO MJTH OTHOCUTEIBHOTO YPOBHS OTHOW HITH
HECKOJIbKMX U3 3THX NEPEMEHHBIX [0 CPABHEHUIO C KOHTPOJIbHBIM YPOBHEM. KOHTPOIBHBIM
YPOBHEM MOKeT ObITh JIF000H THI KOHTPOJIBHOI'O YPOBHSI, KOTOPBIH MCHONB3YIOT B 00JIaCTH
TEXHHUKH, Hanpumep, UCXOAHBIM YPOBEHb 10 BBEICHUSI MpernapaTa Wik YpOBEHb,
OTpeNeNIeHHbIN Y TOA0OHOro CyOBeKTa, KIETKH WK 00pasia, KOTopble He 00paboTaHbI HITH
00paboTaHbl KOHTPOJIEM (TAaKUM KaK, HANpumMep, KOHTPOJIb TOJIBKO ¢ OydepoM mMiiu KOHTPOJIb
C HEAKTUBHBIM CPEICTBOM).

®paza “npuBeneHNe KJIETKH B KOHTAKT C ABYXLIEMOYEUHbIM CpeacTBOM st RNAL”,
UCTIONBb3yeMasi B JAHHOM JJOKYMEHTE, BKJIIOUAET NMPUBENEHHE KIETKH B KOHTAKT JFOOBIM
BO3MOXHBIM criocobom. [IpuBeneHne KIeTKH B KOHTAKT C IBYXLEMOYEUHbIM CPEACTBOM IS
RNAI BKIIFOYaeT NpUBEACHNE KIETKH B KOHTAKT cO cpenctBoM st RNAI in vitro nnm
NpUBEICHNE KIETKU B KOHTAKT cO cpencTBoM st RNAI in vivo. IlpuBeneHne B KOHTaKT
MOXKHO OCYILIECTBIIATh HEMOCPEACTBEHHO WIIN ONOCpenoBaHHO. Takum oOpas3om, HampuMep,
cpenctBo 1t RNA1 MOXKHO IPUBOANTE B (PH3MUECKUIT KOHTAKT C KJIETKOH IMyTeM
OTAENBHOIO OCYLIECTBIICHHS CIIOCO0A MITH, B KAUECTBE aJbTEPHATUBLL, CpencTBO 171t RNA1
MO>KHO TIOMECTUTh B OOCTAHOBKY, KOTOPAasi IIO3BOJIUT CPEICTBY MPUNTH B KOHTAKT C KJIETKON

WJIU TOCITY>KUT MIPUYUHOU STOMY.
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IIpuBeneHune KJIETKH B KOHTAKT i71 VilF'0 MOYKHO BBITIOJIHSTh, HATIPUMED, IyTEM
UHKYOnpoBaHus kineTku co cpencrsoM aist RNAL. IlpuBenenne kiaeTku B KOHTAKT i7 Vivo
MO>KHO BBINIOJIHSITh, HATIPUMED, IyTeM BBeAeHUs HHbekuuel cpenctsa 11 RN A1 B TkaHb, B
KOTOPOI HAXOAUTCsI KJIETKA, WIH PSAAOM C HEeH WU MyTeM BBEACHUs UHBEKLUEH CpeaCcTBa
nist RNAI1 B ipyryro o0nacTb, KPOBOTOK HITH ITOJKOKHOE MPOCTPAHCTBO TAK, YTO CPEACTBO
OyneT BIOCIEACTBUY JOCTHIaTh TKAHHU, B KOTOPOH HAXOAUTCS KIIETKA, KOTOPYIO HEOOXOIUMO
NPUBECTH B KOHTAKT CO cpenactsoM. Hanpumep, cpeactso mist RN A1 moxer conepartb
JIMTaH] W/HIH MOXKET OBbITh CBSI3aHO C HUM, HANpUMeEp, TATAHIOM, TIPEACTABISIOUIIM COO0i
GalNACc3, xoTopslii HampaBsieT cpenacTro st RNAIL kK MecTy, MpeacTaBIsSIOIEeMy UHTEPEC,
Harpumep, K nedeHu. Takke BO3MOXKHBI KOMOUHALIMH CIOCOOOB MPHUBENEHHS B KOHTAKT 172
vitro u in vivo. I1o OTHOLIEHUIO K CrIOcO0aM COTJIACHO HACTOSIIEMY M300PETEHHUIO KIIETKY
TAK)K€ MOJKHO MPUBOANTE B KOHTAKT cO cpenctBoM st RNAI in vitro u B nanbHelmem
NepecakuBaTh CyObEKTY.

Beipaxxenus "manueHT" nian "cyObeKkT", ICTIONb3yeMbIe B TAHHOM JIOKYMEHTE,
MOAPA3yMEBAIOT KaK BKIIFOYANOIIHE JINOO YeJIOBEeKa, TUOO KUBOTHOTO, OTIUIHOTO OT
YeJIOBeKa, MPEANOYTHTENIbHO MIICKOIIUTAIOIIETO, Hanpumep, ode3bsay. Hanbonee
NPEANOYTUTENBHO, CYOBEKTOM WIIH AIIUEHTOM SIBJIIETCS YEJIOBEK.

“Accounnposannoe ¢ PCSK9 3aboseBanne”, uCNojib3yeMoe B JAHHOM JOKYMEHTE,
NOJPA3yMEBAIOT KaK BKIIKOHAOIIEe IF0O0e 3a00neBaHne, aCCOLMUPOBAHHOE C T€HOM TN
6enxom PCSK9. Takue 3a0oneBanust MOTYT OBITh BBI3BAaHBI, HAIPUMED, U30BITOUHBIM
npoxnyuuposanuem 6enka PCSK9, myranusimu resa PCSK9, anomanbHBIM paciierieHueM
6enxa PCSK9, anomanbHeiMu B3aumozenicteusimu Mexny PCSK9 u npyrumu Oenxamu nnu
APYTUMH SHAOT€HHBIMU WJIU SK30I€HHBIMU BeIleCTBAMU. TUNHYHbIE aCCOLUUPOBAHHbIE C
PCSKO9 3aboneBanust BKIIOYAIOT THITbI JIUITHAEMUH, HANPUMED, TUTIBI TUIIEPIUITUAEMUH U
apyrue Gopmbl HapyIieHus: OanaHca JIUIMUIOB, TAKHE KaK THIePXOIeCTePUHEMUS,
TUMEePTPUTITULIEPUIEMUS], U TATOJIOTMUECKHUE COCTOSTHUS, aCCOLIMUPOBAHHbBIE C STUMU
HApYLICHUSIMHU, TaKHe Kak OONe3HH cepAana u O0Ne3HH, MPOTEKAIINEe C PaCCTPOHCTBOM
KpPOBOOOpAIEeHUs!.

"Tepanerudecku 3PPEKTHBHOE KOJMUECTBO", UCTIOIB3YEMOE B JTAHHOM JIOKYMEHTE,
NOJPa3yMEBAIOT KaK BKIJIFOUANOIIEE KOJMMUecTBO cpeacTna st RNAI, koToporo npu
BBEJICHUU TALIMEHTY JUIA JieueHns accouuupoBaHHoro ¢ PCSK9 3aboneBanust 1ocTaToqHO
st 3 pexTuBHOTO NeueHus 3aboneBanus (Hanpumep, NyTeM YMEHbLICHHS, OCTa0IeHUs W
NOJ/IeP KaHMsI CYIIECTBYIOLIErO 3a00I€BaHUS WIIH OTHOTO MIJTH HECKOJIbKMX CUMITTOMOB
3abonesanust). "Tepaneprimdecku 3¢ PEeKTUBHOE KOJIMIECTBO" MOKET BapbUPOBATH B
3aBUCUMOCTH OT cpenctia 11t RNAI, myTH BBeIeHUs CPeCTBa, 3a00JEBaHNS U €T0 TSKECTH
U aHaMHe3a 3a005IeBaHNsA, BO3PACTa, BECa, CEMEHHOr0 aHaMHe3a, TeHETHYECKOrO CTPOCHUS,

CTaJlu1 MaTOJOTUYECKUX MPOLECCOB, OnocpenoBaHHbIX akcnpeccueit PCSK9, tunos
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MPEIIECTBYIOLIEr0 WM COMYyTCTBYIOLIErO JIEUEHHs, IIPU HATUYUU TaKOBOT'O, U IPYTHX
MH/IUBUAYAJIBHBIX OCOOEHHOCTEH MallMeHTa, KOTOPbIHA MOJIEKHUT JEUEHHUIO.

“ITpodunakrudecku 3pPeKTUBHOE KOJMYECTBO , UCTIOIb3YEMO€E B JAHHOM
JIOKYMEHTe, MO/Ipa3yMeBalOT KakK BKJIIOYarolee konudecTBo cpenctna 1yt RNA1, koroporo
IIpU BBEJICHUHU CyOBEKTY, KOTOPBIH eIl He UCIIBITal CHMITOMOB aCCOLMHPOBAHHOTO C
PCSKO9 3aboneBanusi, Wi OHH €ll1e Y Hero He MPOSBUIIMCH, HO Y KOTOPOT'O MOXKET UMETHCS]
NPEAPACTIONOKEHHOCTD K 3a00I€BaHUIO, JOCTATOYHO VIS TPENYPEKACHUS WU OCIa0IeHHSI
3a00JIeBaHMSI WJIM OJTHOTO MJIM HECKOJIBKHX CHMIITOMOB 3a0oneBanust. OcnabneHue
3a00JieBaHMsI BKIIFOYAET 3aMeIJICHHUE TeUeHUs1 OOJIe3HH WM CHIDKEHHE TSDKECTH 3a00JIeBaHMS,
KOTOpOe pa3oBbeTcs mosxke. "IIpodunakTudyecku 3hPpexkTHBHOE KOTUUECTBO" MOKET
BapbHUPOBATh B 3aBUCUMOCTHU OT cpeacTa ist RNAIL, nmyTH BBeIEHUs CPENCTBA, CTEIIEHU
pHiCcKa pa3BUTHs 3200JI€BaHUS U aHAMHe3a 3a00JIeBaHMsL, BO3PACTA, BECA, CEMEHHOTO
aHaMHe3a, NTeHETHUECKOr0 CTPOEHUs], TUIIOB MPEIIEeCTBYIOIIEr0 UIIN COMyTCTBYIOLIEr0O
JICYSHHsI, IPU HATMYUHU TAKOBOTO, M IPYTUX UHANBHAYAJIBHBIX OCOOEHHOCTEH MalfeHTa,
KOTOPBIN NOJJIEKUT JICHEHUIO.

"Tepanesrudecku 3¢pdexTuBHOE KOoMMUecTBO" Win “npodunakrundecku 3G dexTnBHOE
KOJINYECTBO TAaK)K€ BKIFOYAIOT KOJINYECTBO cpencTna st RN A1, KOTOpO€E BbI3bIBAET
HEKOTOPBIN JKeJIaTeJIbHBIN JIOKAJIBHBIN WIH CUCTEMHBIH 3()(QeKT mpu npueMieMom
COOTHOILIEHHH TMOJIb3a/PHUCK, MPUHATOM IO OTHOLIEHHUIO K J000My JieueHuto. Cpencraa aus
RNAI, npumensieMble B crioco0ax COrJIaCHO HACTOSIILEMY H300PETEHUI0, MOJKHO BBOAHTH B
KOJINYECTBE, JOCTATOYHOM IS OJIYYEHUs] IPUEMIIEMOT0 COOTHOIIEHUS T0JIb3a/PUCK,
IPUHATOTO MO OTHOLIEHUIO K TAKOMY JIEYEHHUIO.

Bripaskenue “obpasewnr”’, NCHONb3yeMOoe B JaHHOM JOKYMEHTE, BKJII0YaeT OTOop
HOXOJKUX JKUAKOCTEH, KJIETOK MJIM TKaHEeH, BbIIENICHHBIX U3 OPraHu3Ma CyOBeKTa, a TaKkKe
JKUIKOCTEH, KJIETOK MJIM TKAHEH, MPUCYTCTBYIOLINX B opraHu3me cyonekre. [Ipumepsr
OMOJIOrNYEeCKUX JKUAKOCTEH BKIIFOYAIOT KPOBb, CBIBOPOTKY M CEPO3HBIE YKHIKOCTH, TIa3MYy,
CIITHHOMO3TOBYIO JKUJIKOCTh, BHYTPHUTJIA3HbIE JKUAKOCTH, TUMEY, MOUY, CIIFOHY H T. 1.
OO0pa3ipl TKaHeH MOTYT BKJIFOUATh 0Opa3Libl U3 TKAHEH, OPraHOB MJIH JIOKAJBHBIX YYaCTKOB.
Hanpumep, o6pa3ubl MOJKHO MOJYYHTh U3 KOHKPETHBIX OPraHOB, YaCTEeH OPraHOB WJIH
JKUJIKOCTEH MIJIM KJIETOK B 3TUX OpraHax. B onpesneneHHbIX BapMaHTax OCYILECTBJICHUs
00pa3ubl MOTYT OBITh MOJIyY€HBbI U3 TIEUeHH (Hanpumep, BCeH IEUEHH, WIN ONPEeIeHHBIX
CErMEHTOB TEYEHH, WIIN OTIPEEIEHHBIX TUIIOB KJIETOK MEUEHH, TAKUX KaK, HAnpumep,
rernaToLUThl). B mpeanouTuTENbHBIX BApHAHTaX OCYINECTBJICHU “00pasel, MOJyYeHHbIH OT
CcyOBekTa” O3Ha4aeT KPOBb WITH ITJIa3My, MIOJyUYeHHbIE OT CyObekTa. B HOMONTHUTETPHBIX
BapHaHTaX OCYIIECTBJICHHS “00pa3el, MOJyYeHHbIH OT CyObekTa” 03HA4YaeT TKaHb MeUeHU

(WK ee COCTABJISIOIINX ), TTOJIYYEHHYIO OT CYOBeKTa.

IL. uPHK coryiacHo HacTosimemMy u300peTeHUI0
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B nanHOM MOKYMEHTE OIMCaHbl yIIy4IIeHHbIE ABYXIenoueyHble cpencTna st RNAI,
KOTOpble HHIHONPYIOT 3Kcnpeccrto reHa PCSK9 B kieTke, Takoil Kak KiieTka cyObekTa,
Hanpumep, MIEKOIUTAIOLIET0, KaK, HalpuMep, YeJIOBEK ¢ HapyLIEHHEM JIMITUAHOTO OOMeHa,
Hanpumep, TUNEePXO0JeCTePUHEMHEN, U IPUMEHEHHs TAKUX JABYXLENOYEYHbIX CPEACTB AJis
RNAI.

JIByxuernoueunsle cpencraa st RNAIQ coriacHoO HacTosimeMy H300peTeHHI0
BKJIFOYAIOT CPEACTBA C XUMHYECKUMH MOIU(DUKALIMSIME, KOTOPbIE PACKPBITHI, HAPUMED, B
npensapuTenbHoi 3asiBke Ha mateHT CIIIA Ne 61/561710, noganHo# 18 HostOpst 2011 1,
MIOJIHOE COZIep KaHNe KOTOPOH BKJIFOUEHO B JJAHHBINH JOKYMEHT IPU MOMOLIH CChUIKH.

Kak nmoka3zaHo B JaHHOM JOKYMEHTE U B NpeaBapuTeNbHOM 3asBke Ne 61/561710,
NPEBOCXOHBIE PE3YJIbTAThl MOTYT OBITh IMOJTYYEHBI TyTEM BBEIEHUS OJHOTO HITH
HECKOJIBKUX MOTHBOB U3 TPEX OAMHAKOBBIX MOIU(UKALUI TPEX MOCIEN0BATEIbHBIX
HYKJICOTHJIOB B CMBICJIOBYIO HHTb W/WJIM aHTUCMBICJIOBYIO HUTH cpencTsa 1yt RNAI, B
YaCTHOCTH, B CAlT paclleryieH!s] WK PsIIoM C HUM. B HEKOTOpBIX BapuaHTax
OCYILECTBIIEHHsI CMBICIIOBAsI HUTh U aHTUCMBICJIOBAst HUTh cpencTra it RNA1 mMoryT ObITh
MOJTHOCTBIO MOIM(UIIMPOBAHBI HHBIM CIIOCOOOM. BBeieHNe TakiX MOTHBOB HapyIIaer
naTTepH MOIU(UKALNN, €CJTH OH UMEETCsI, CMBICJIOBOU W/WJTH aHTHUCMBICJIOBOM HUTH.
Cpencreo mnist RNAI, k mpuMepy CMBICIIOBasi HUTh, MOKET ObITh HEOOS3aTETbHO
KOHBIOTUPOBAHO C JIMTAHIOM, NpeAcTaBisiomum codoii nponssoanoe GalNAc. [Tony4ueHHble
B pesyJsbTaTe cpenactaa Ayt RNAI xapakTepu3yroTCsl IPEBOCXOAHON aKTUBHOCTBIO B
OTHOILIEHUHU CalJIEHCUHIa T€HOB.

bosee KOHKPETHO, HEOXKUAAHHO OBIIIO OOHAPYKEHO, YTO B TE€X CIIy4asx, KOrna
CMBICJIOBAsi HUTh U @HTHUCMBICJIOBAsI HUTh ABYXLENOYeUHOro cpenctaa 1yt RN A1 MOIHOCTBIO
MOAUGULIMPOBAHBI TAK, YTO UMEIOT OJUH WJIN HECKOJIBKO MOTHBOB U3 TPEX OAMHAKOBBIX
MoU(UKaLHH TPeX MOCIeIOBATEIbHBIX HYKJISOTHIOB B CANTE PACLICTUICHHSI MO MEHbIIEH
Mepe ogHOH HUTH cpenctsa Uit RNAI Win psiioM ¢ HUM, TOTJia aKTUBHOCTb CPEICTBA JIJIsI
RNAI B OTHOLIEHHH CAJIEHCUHTA T€HOB ObLJIa HAWTYYLIHM 00Pa30M MOBBILIEHA.

CoOTBETCTBEHHO, HAaCTOsIIIee N300PETEHNE MPENyCMATPUBAET IBYX LIETIOYECUHBIE
cpencta st RNAI, criocoOHbIe HHTHOUPOBATh SKCIIPECCHIO LIENIEBOrO T'eHa (/1. e. TeHa
nponpoTenH koHBepTasbl cyoTmnmnsnn/kekcuH 9 (PCSK9)) in vivo. Cpenctso mis RNAI
COIEPKHUT CMBICJIOBYIO HUTh U aHTUCMBICJIOBYIO0 HUTh. Kasknast Huth cpenctsa iyt RNAI B
JUIMHY MOXKET BapbupoBaThes OoT 12 1o 30 nykneotunos. Hanpumep, kaxxnas HUTb MOKET
cocTaByIATh OT 14 10 30 HyKJI€OTUAOB B AJIUHY, OT 17 10 30 HYKJI€OTUAOB B AJIMHY, OT 25 10
30 HykI€0THIOB B AJIUHY, OT 27 10 30 HyKJIEOTUIOB B AJINHY, OT 17 10 23 HYKJIEOTUIOB B
IuHYy, oT 17 1o 21 nykneotunaa B qnuny, ot 17 1o 19 HykneoTunos B AuHy, oT 19 no 25
HYKJIEOTHIOB B JUIMHY, OT 19 10 23 HyKJI€O0THIOB B JUIUHY, OT 19 10 21 HykneoTuna B AnuHy,

oT 21 1o 25 HyKJI€OTUA0B B AJIMHY WK OT 21 10 23 HyKJIEOTUAOB B AJIUHY.
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CMbICTIOBast HUTh U @aHTUCMBICIIOBASI HUTh, KaK MPAaBHJIO, O0OPA3yIOT JBYXLETOYEUHBIN
PHK-nymnekce (“dsRNA”), Takxke Ha3bIBa€MbIH B JAHHOM JOKYMEHTE KaK “‘CpeICTBO IS
RNA1.” JlymnekcHbli yuactok cpencraa anst RNAi moxer cocransate 12-30 map
HYKJIEOTHJIOB B AnuHY. Hanpumep, TynieKCHbIN y4acTOK MOXKET COCTaBATh 14-30 map
HYKJIEOTHJOB B AnuHY, 17-30 map HyKJI€OTUIOB B AMuHY, 27-30 nap HyKJI€OTHIOB B JJIUHY,
17-23 napbl HyKJI€OTUAOB B JNIMHY, 17-21 mapa Hykn1eoTuAoOB B AnuHy, 17-19 map
HYKJIEOTHIOB B JUIMHY, 19-25 nap Hykji1eoTU0B B AJIMHY, 19-23 napel HyKJI€OTHIOB B ITIUHY,
19-21 napa HykJI€OTUIOB B JJIMHY, 21-25 map Hyk1€OoTUAO0B B AJIMHY WK 21-23 mapbl
HYKJICOTHZIOB B JUIMHY. B Apyrom npumMepe AyIUIeKCHBIH y4acToOK BbiOpaH u3 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26 u 27 HyKJIEOTUJOB B JAJIUHY.

B oxHOM BapuaHTe ocyiiecTBiieHus: CpenacTBo st RNA1 MokeT comepKaTh OIUH UJTH
HECKOJIBKO BBICTYMAOLINX YYaCTKOB W/MIIHM OJOKUPYIOIIMX TPy Ha 3’-KOHLE, 5’ -KOHIIE WIH
00oMX KOHI[ax OAHON miik obenx uemneil. BbIcTym MoKeT cocTaBisITh 1-6 HyKJIEOTHAOB B
JUIMHY, HAIIpuMep, 2-6 HyKJIE€OTUAOB B JJIUHY, |-5 HYKI€OTUIOB B UINHY, 2-5 HYKJI€OTUIOB B
nnuny, 1-4 Hykneotuaa B [uHy, 2-4 HyKJI€OTHA B JUIMHY, 1-3 HykJI€oTHaa B JUIMHY, 2-3
HYKJICOTH/Ia B JIMHY WU 1-2 HYKJIEOTHIA B [UIMHY. BBICTYIIBI MOTYT OBITH pE3yJIETATOM
TOTO, YTO O/IHA HUTb JAJIMHHEE APYTOH, UK TOrO, YTO IB€ HUTH OJUHAKOBOM JJIMHBI
PAacIONOKEeHBI B IIAXMATHOM MOpsake. BeicTyn MokeT 00pa3oBbIBaTh HECOBIAIEHHUE C
nenesoit MPHK wmiiu oH MOkeT ObITh KOMILUIEMEHTAPHBIM I€HHBIM ITOCIIE0BATEIBHOCTSIM, C
KOTOPBIMH ITPOUCXOIUT LI€JIEBOE B3aUMOAEICTBHE, NN MOXKET UMETh APYTYIO
10CJIe0BaTeNbHOCTD. [lepBast U BTopast HUTH TakXKe MOTYT ObITb COENUHEHBI, Hanpumep,
JOMOJIHUTEIBHBIMI OCHOBAHUAMHU C 00pa3oBaHUEM "IIMUIBKHU" MK MPU MTOMOIIU APYTHX
JIMHKEPOB, HE SIBJISIOIINUXCS] OCHOBAHUSIMHU.

B onHOM BapuaHTe OCYLIECTBJICHUS KAXKABIA U3 HYKJIEOTUIOB B BBICTYAKOLIEM
yuacTke cpenctsa st RNAi He3aBUCHMO MOKeT ObITb MOIU(DUIIMPOBAHHBIM HIIH
HEeMOIU(ULIMPOBAHHBIM HYKJICOTHAOM, B TOM YHCIIE, 0€3 OrpaHUYEHuUs, C caxapom ¢ 2 -
monudukamnuen, Takou kak 2-F, 2°-O-metun, Tumunut (T), 2°-O-MeTOKCHITHII-5-
meTrnypunut (Teo), 2'-O-meTokcuaTrnanaeHo3uH (Aeo), 2'-O-MeTOKCHUITHII-5-
metuamtuanH (mSCeo) u modbie nux komOuHarwu. Hanmpumep, TT mosket ObITh
BBICTYIAIOIIEH MOCIEIOBATEIbHOCTHIO IS JTFOOOro KOHIIA Ha JIoOoH HUTH. BhIcTym MokeT
oOpasoBbiBaTh HecoBnaneHue ¢ nenesoid MPHK wmin oH MokeT ObITh KOMILUIEMEHTAPHBIM
T€HHBIM M10CJIEI0BATENBHOCTSIM, C KOTOPBIMU POUCXOAUT LieJIeBOe B3aUMOENCTBHE, UIIH
MOJKET UMETb JIPYTYIO MOCIEA0BATEIbHOCTb.

5’- unu 3’-BBICTYIIBI CMBICJIOBOW HUTH, aHTUCMBICIIOBON HUTH WJIM O0ENX HUTEH
cpeactsa anst RNAi moryT ObITh pocdopunupoansl. B HEKOTOpBIX BapraHTax
OCYIIECTBIIEHHSI BBICTYMAIOIINI(1Ee) yIaCTOK(M) CONEPKUT(COAEPIKAT) 1Ba HYKJIEOTHAA C
dochorroarom Mexny IBYMs HYKJICOTUIAAMH, TIPU 5TOM JBa HyKJIEOTHIA MOTYT OBITh

OANHAKOBbBIMHU UJIK PA3JIMYHBIMU. B OOHOM BapHUAHTE OCYILICCTBIICHUS BBICTYII MIPUCYTCTBYET
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Ha 3’-KOHIIe CMBICJIOBOM HUTH, aHTUCMBICJIOBOH HUTH UK 00enx HuTeil. B omHOM BapuanTe
OCYIIECTBJIEHUS 3TOT 3’ -BBICTYII IPUCYTCTBYET Y AHTUCMBICJIOBOM HUTU. B onHOM BapuaHTe
OCYIIECTBJIEHUS 3TOT 3’ -BBICTYII IPUCYTCTBYET Y CMBICJIIOBOI HUTH.

Cpencrso anss RNA1 MOoXkeT copepskaTh TOJNBKO OIMH BBICTYII, KOTOPBIH MOXKET
ycunuaTh uHTEepdepupyromyro aktuBHOCTh RNAI1 6e3 Bo3nelicTBus Ha ero o0y
crabwibHOCTE. Hanpumep, OHOIEIOYEeYHBIH BBICTYII MOKET OBITh PACIIONOKEH Ha 3'-KOHLIE
CMBICJIOBOM HUTH WJIH, B KQUECTBE aJIbTEPHATUBbI, HA 3'-KOHILIE aHTUCMBICIOBOM HUTH. RNAI
TaK)K€ MOKET UMETh TYION KOHELl, PacHOJIOXKEHHbIN Ha 5’-KOHLIe aHTUCMBICIIOBOM HUTH (MU
3’-KOHILIE CMBICJIOBOI HUTH) Wi Vice versa. Kak npaBuio, aHTuCMbICTIOBas HUTh RNAI
UMeeT HyKJIEOTH/IHBIH BBICTYII Ha 3’-KOHLE, a 5’ -KOoHel sBJsieTcs TynbiM. He skenast ObITh
CBSI3aHHBIMU T€OPHEH, aCUMMETPUYHBIN TYMOM KOHELl Ha 5’-KOHLle aHTUCMBICIIOBON HUTH U
BBICTYII C 3’-KOHIIa aHTUCMBICIIOBOI HUTH CITOCOOCTBYIOT BKJIFOUEHHIO HATIPABIIAIOIIEH HUTH
B RISC-mponecc.

B onHoM BapmaHTe ocyiuecTBieHus cpenctso st RNAI1 npencrasisier codoi
OJIUromMep ¢ OOOMMH TYIBIMU KOHLIAMH, COCTABIIIOMUI 19 HYKJICOTHIOB B JUTHHY, T1Ie
CMBICJIOBAsI HUTh COIEPIKUT 110 MEHbIIEH Mepe OAMH MOTUB U3 Tpex 2’ -F-monudukanuii Tpex
MOCJIEIOBATEIbHBIX HYKJIEOTHIOB B MOJIOKEHUAX 7, 8, 9 oT 5’-k0oHIIa. AHTUCMBICJIOBAsI HUTh
COAEPKUT MO MEHbLIEH Mepe OUH MOTHB U3 Tpex 2’-O-MmeTnn-moaudukanui Tpex
MOCJIEIOBATENbHBIX HYKJIEOTHIOB B nojioxkeHusax 11, 12, 13 ot 5’-xoHna.

B npyrom BapuanTe ocymectsienus cpeactso 1yt RNA1 npencrasisier coboi
oJIuromMep ¢ 0OOMMH TYIBIMU KOHLIAMH, COCTaBIIAOLNI 20 HYKJIEOTHIOB B JUTHHY, 1€
CMBICJIOBAsi HUTh COIEPKUT IO MEHbIIEeH Mepe OAMH MOTUB U3 Tpex 2’ -F-monudukaruii Tpex
MOCJIEIOBATENIbHBIX HYKJIEOTHUAOB B MONOKeHUsAX 8, 9, 10 oT 5’-koHIIa. AHTUCMBICIIOBAsI HUTh
COZIEPIKUT IO MEHbIIEl Mepe OMH MOTHB 13 TpexX 2’-O-meTnn-moanukami Tpex
MOCJIeIOBATEIbHBIX HYKJIEOTHIOB B nojioxkeHusix 11, 12, 13 ot 5’-koHna.

B eie ogHOM BapuaHTe ocyliecTBieHus: cpeacTro st RNAI1 npencrasisier coOoit
OJIUrOMep ¢ OOOMMH TYIBIMU KOHLIAMH, COCTABJIIOMUI 21 HYKJICOTHA B AJTUHY, I71e
CMBICJIOBAst HUTh COIEPIKUT TI0 MEHbIIEH Mepe OAMH MOTUB U3 Tpex 2’ -F-monudukanuii Tpex
MOCJIEIOBATEIbHBIX HYKJIEOTHIOB B mojioskeHusax 9, 10, 11 ot 5’-koHLa. AHTUCMBICTIOBAs
HUTb COJEPIKHUT MO MEHbIIEH Mepe OJUH MOTHB U3 TpeX 2’ -O-MeTmiI-MoauduKaui Tpex
MOCJIEIOBATEIbHBIX HYKJIEOTHIOB B nojioxkeHusix 11, 12, 13 ot 5’-xoHna.

B onHOM BapmaHTe ocyiuecTBiIeHUs cpeacTBo it RNA1 COOepKUT CMBICIIOBYIO HUTh
u3 21 HyKJI€OTHAA U AHTUCMBICJIOBYIO HUTB U3 23 HYKJIEOTUAOB, II€ CMBICJIOBAsI HUTH
COIEP>KHUT MO MEHBIIEH Mepe OUH MOTHB U3 Tpex 2’-F-mopnpukanuii Tpex
MOCJIEIOBATEIbHBIX HYKJIEOTHIOB B nojioskeHusax 9, 10, 11 ot 5’-koHLA; aHTUCMBICTIOBAs
HUTb COJEPIKHUT MO MEHbIIEH Mepe OJUH MOTHB U3 Tpex 2’ -O-MeTuI-MoauduKanui Tpex
MOCJIEIOBATEIbHBIX HYKJIEOTUIOB B nojioskeHusax 11, 12, 13 ot 5’-koH1a, rae oauH KoHell

cpeacta anst RNAI Tyno#, B TO BpeMsl Kak Apyroi KOHEI[ CONEPKUT BBICTYII U3 2
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HykJIeoTH0B. [IpeAnodYTuTeNnsHO, BHICTYN U3 2 HYKJIEOTUAOB HAXOAUTCS Ha 3’ -KOHIIE
AHTHCMBICJIOBOM HUTU. B Tex ciyuasx, Koraa BbICTYI U3 2 HYKJIEOTUJ OB HAXOAUTCS Ha 3 -
KOHII€ aHTUCMBICJIOBOM HUTH, MEXKAY KOHLIEBBIMU TPEMs HYKJIEOTHIAMHU MOTYT OBITh JIBE
dochoTroaTHbIE MEXHYKIEOTUHBIE CBSI3H, IIPU 3TOM J[BA U3 TPEX HYKJIEOTUAOB SBJISAIOTCA
BBICTYMAKLIMMH HYKJICOTUAAMH, & TPETUN HYKJICOTH] SIBJISIETCS] CIIAPEHHBIM HYKJIEOTHIOM
PSIAOM C BBICTYMAIOLIUM HYKJIEOTHAOM. B 0mHOM BapuaHTe OCYLIECTBIIEHUS CPEACTBO IS
RNAI1 1onoJHUTEIBHO COREPKUT 1Be POCHOTHOATHBIE MEKHYKJICOTUIHBIE CBSI3H MEXKIY
KOHILIEBBIMU TPEMsI HYKJIEOTUAMH KaK Ha 5’ -KOHIIE CMBICJIOBON HUTH, TaK U Ha 5’ -KOHIIE
AHTHCMBICJIOBOM HUTH. B OTHOM BapuaHTe OCYILIECTBICHUS Ka)KIbIi HYKJIEOTH B
CMBICJIOBOW HUTH U aHTUCMBICIIOBON HUTHU cpeacTBa 1ist RNAIL, B TOM 4uCiie HYKJIEOTH B,
KOTOPBIE SIBJISTFOTCS YaCTBIO MOTHUBOB, SIBJITFOTCSI MOIU(UIIUPOBAHHBIMH HyKJIeoTUAaMU. B
OJTHOM BapUaHTE OCYIIECTBJICHUS KKl OCTATOK HE3aBHUCUMO MonuduimposaH 2’ -0O-
MeTuJIoM Wil 3’ -hTopoMm, Hanpumep, ipu uepenyrouemcs Mmotuse. HeoOs3aTenbHO
cpenctBo st RNA1 1ONOTHUTENBHO conepskuT urana (npeanourutenbHo GalNAcCs).

B onHoM BapmaHTe ocyiuecTBiIeHUs cpeacTBo it RNA1 COnepKUT CMBICIIOBYIO U
AHTHCMBICIIOBYIO HUTH, I7ie cpeacTBo it RN A1 conep kUt nepByrO HUTh C JJIMHOM, KOTOpast
COCTAaBJISIET 110 MEHbIIEH Mepe 25 u camoe Oobinee 29 HyKJIEOTUAOB, M BTOPYIO HUTh C
IUTMHOM, KOTOpast COCTaBIsieT camoe Oosbinee 30 HYKJICOTUAOB, IO MEHbIIEH Mepe C OTHUM
MOTHUBOM u3 Tpex 2’ -O-MeTun-moaudukaunuii Tpex nociae0BaTeNbHbIX HYKIEOTHIOB B
nonockeHuu 11, 12, 13 ot 5’-koHua, rae 3’-KoHel NepBoil HUTH U 5’ -KOHELl BTOPOM HUTHU
00pa3yroT Tymol KOHEIl, a BTOpasi HUTh Ha 1-4 HyKJIeOTHa JJIMHHEe Ha 3’ -KOHLIe, YeM
nepBasi HUTh, I7ie NyIUIEKCHBIN Y4aCTOK COCTABJIsET IO MEHbLIEH Mepe 25 HyKJIeOTUAOB B
JUIMHY, & BTOpPasi HUTh B IOCTATOYHOMN CTeNeHU KoMIieMeHTapHa nenesoii MPHK Ha
NPOTSKEHUH 110 MEeHbLIEH Mepe 19 HykIeoTua0B JJIUHBI BTOPO HUTH, AJIs1 CHWXKEHUS
SKCIPECCHH LIEJIEBOTO IreHa, rae cpeactBo st RNA1 BBOAST B KJIETKH MJIEKOTMTAIOIIETO, U
rae pacuieruieHre cpencraa st RNAIQ npu nomoru fgaiicepa npeAarnoYTUTENbHO JaeT B
pesynbrate siRNA, comepskalnyro 3’ -KOHEI BTOPOM HUTH, CHUKAsI, TAKUM 00pa3om,
SKCIIPECCHIO IEeJIEBOTro reHa y Mmulekonuraroiero. Heobszarensro, cpenctso anst RNAi
TOTIOJIHUTEIBbHO COAEPKUT JIUTAHN.

B onHOM BapHaHTe OCYIIECTBICHUS CMBICIIOBAst HUTh cpenctsa 11t RNA1 comepxur
1O MEeHbIIEH Mepe OJUH MOTHB U3 TPEX OAMHAKOBBIX MOIUGUKALIUI Tpex
MOCJIEI0BATENbHBIX HYKJIEOTUAOB, I'7le OJJUH U3 MOTUBOB HAXOAUTCS B CaliTe pacilerieHus B
CMBICJIOBO HUTH.

B ogHOM BapuaHTe OCYIIECTBIICHUS] aHTUCMBICIIOBAst HUTh cpencTna st RNA1
MOJKET TaKXXe COZlep>KaTh [0 MEHbIIEH Mepe OJJUH MOTUB U3 TPEX OJUHAKOBBIX
MoIU(UKALHA TPEX MOCIeI0BATENbHBIX HYKJIEOTHIOB, I71€ OJUH U3 MOTHBOB HAXOJUTCS B

caiite pacClICIICHUS B CMBICJIOBOM HUTH HJIH pAAOM C HUM.
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Jls cpenctsa aist RNAIL ¢ AyIJIEKCHBIM y4aCTKOM, COCTaBJsIIOInM 17-23
HYKJIEOTH/IA B JJIMHY, CAUT PaCIIeTUICHUS] aHTUCMBICIIOBOM HUTH HAXOAUTCS OOBIYHO OKOJIO
10, 11 u 12 monoxkenwnii ot 5’-koHa. TakuM 00pa3oM, MOTUBBI U3 TPEX OINMHAKOBBIX
mMonugpukanuii MoryT Haxonuthcs B 9, 10, 11 monoxennsix; 10, 11, 12 nonoxkenusix; 11, 12,
13 monoxennsix; 12, 13, 14 monoskerusx unn 13, 14, 15 nonokeHUsIX aHTUCMBICJIOBOM HUTH,
NPU 3TOM OTCYET HauMHaeTcs ¢ 1'° HykyieoTuaa ot 5’-KOHIA aHTUCMBICJIOBOM HUTH WJIH

oTcyeT HauuHaercs ¢ 1™

CIIapEeHHOT0 HYKJIEOTH A B NYIUIEKCHOM y4YacTKe OT 5’-KOHIa
aHTUCMBICIOBOM HUTH. CalT paciieryieH!s] B aHTUCMBICIIOBOM HUTH MOKET TaKXKe
U3MEHSTHCS B COOTBETCTBUH C JUTMHOHN AymiieKCHOro yyactka RNAi ot 5’-koHna.

CwmpicnoBast HUTBH cpeacTsa aist RNAI MoxkeT comepskaTh 0 MEHbLICH Mepe OI1H
MOTHB M3 TPEX OJUHAKOBBIX MOAM(HUKAINI TPEX MOCIEIOBATEIbHBIX HYKJICOTHIOB B CaliTe
pacCIleIUIEeHNs] HUTH, a AHTHUCMBICIIOBAsI HUTh MOXKET XapaKTepPU30BaThCs IO MEHbIIEH Mepe
OJHIM MOTHBOM H3 TPEX OJIMHAKOBBIX MOIU(HUKALIUI TPEX MOCIEAOBATENbHBIX HYKJIEOTHIOB
B CaliTe pacIleIUIEHNUsI HUTHU WU PSIAOM C HUM. B Tex cilydasix, KOraa CMbICJIOBast HUTh U
AHTHCMBICIIOBAst HUTh 00pa3yroT aymiekc dsSRNA, cMbIciioBast HUTh U aHTUCMBICIIOBAsI HUTh
MOTYT OBITh BBIDPABHEHBI TaK, YTO OJIUH MOTUB M3 TPEX HYKJIEOTHIOB B CMBICJIOBON HUTH U
OIMH MOTUB U3 TPEX HYKJIEOTUIOB B aHTUCMBICIIOBOW HUTH UMEIOT NEPEKPBITUE IO MEHbLIEH
Mepe B OJJUH HYKJICOTHUJ, /1. €. IO MEHbIIEH Mepe OIUH U3 TPEX HYKJIEOTUA OB MOTHBA B
CMBICJIOBOH HUTH 00pa3yeT napy OCHOBAHUI IO MEHbIIEH Mepe ¢ OJHUM U3 TPeX
HYKJIEOTHOB MOTHBA B aHTUCMBICJIOBOM HUTH. B KayecTBe anbTepHATUBBIL, [0 MEHBLIEH
Mepe [1Ba HYKJIEOTUA MOTYT IEPEKPbIBATLCS, UM BCE TPU HYKJIEOTHUA MOTYT
NEPEKPBIBATHCS.

B onHOM BapuaHTe OCYIIECTBIICHHS CMBICIOBAst HUTh cpeacTsa 1t RNAI moxer
COZIepIKaTh HECKOJIBKO MOTHBOB U3 TPEX OIMHAKOBBIX MOAM(UKALIHI Tpex
MOCJIEIOBATEIbHBIX HYKJIEOTUIOB. I1epBbIil MOTUB MOKET HAXOJIUTHCS B CaiiTe pacCILIeIIeHUs
HUTHU WK PSIOM C HUM, a IPYTHe MOTUBBI MOTYT ObITh (priaHKupyromel Mmoaudukanmeii.
Bripaskenue “daaHkupyromias MoguduKkanus’ B JAHHOM JOKYMEHTe O3HA4aeT MOTHB,
BCTPEYAIOIIUICS B IPYTOil YaCTH HUTH, KOTOPBIN OTAENEH OT MOTHBA B CaiTe pacIleIUIeHUs
TOM XK€ HUTH WIH psiaoM ¢ HuM. Pnankupyromas Moaupukanus 00 MPUIIEraeT K mepBoMy
MOTHBY, JINOO OTAENeHa IO MEHbIIEH Mepe OTHUM MU HECKOJIbKUMHU HyKJieoTHnamMu. B Tex
Clly4asix, KOrjla MOTUBbI HEIOCPEACTBEHHO MPUJIEral0T APYT K APYTY, TOTAA XUMHUUYECKasi
CTPYKTypa MOTUBOB OTJIMYAETCs APYT OT APYTa, & KOIAA MOTUBBI Pa3feieHbl ONHUM WIH
HECKOJIBKUMH HYKJIEOTUAAMH, TOTTIa XUMHUYECKHE CTPYKTYPBI MOT'YT ObITh OJJUHAKOBBIMH
WA OTIIMYHBIMU. MOTYT IPUCYTCTBOBATH [1BE MU OoJiee (praHKupyromue Moaudukanmm.
Hanpuwmep, xoraa npucyTcTByeT ABe (IaHKUPYOIIHe MOIU(PUKALIIH, TO KaXK1as
¢rankupyromas MogupUKALIS MOKET HAXOAUTCS HA OHOM KOHIIE 10 OTHOIIEHHIO K
NIEpPBOMY MOTHBY, KOTOPBIH HAXOIUTCS B CAlTe PaCIIEIICHNs WIINA PSIOM C HUM MK ¢ 00enx

CTOPOH BEAyLIEr0 MOTHUBA.
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ITonoOHO CMBICIOBOM HUTH, AHTUCMBICIIOBAst HUTh cpencTsa st RNA1 MoxeT
coziep>KaTh HECKOJIBKO MOTHBOB M3 TPEX OMHAKOBBIX MOAM(pUKaLnil Tpex
NOCJIEIOBATENbHBIX HYKJIEOTH/IOB, ITPU 3TOM 10 MEHBbIIEH Mepe OAMH U3 MOTUBOB HAXOAUTCS
B CaliTe pacIleIuIeH!s] HUTH WIH PsiAOM ¢ HUM. J[aHHas aHTUCMBICJIOBAsI HUTh MOXKET TAKKe
COZepIKaTh OJJHY MJIM HECKOJIBKO (DIIAHKUPYIOIIMX MOAN(UKAIIMH, TPU BbIPABHIBAHUH
NoA0OHBIX (HITAHKUPYIOLUM MOAMPUKALMSAM, KOTOPbIE MOTYT IPUCYTCTBOBAThH B CMBICIIOBOI
HUTH.

B onHOM BapuaHTe OCyIIeCTBICHHUS (PIAHKUPYIOLIAast MOTU(PUKALHS B CMBICIIOBOM
HUTHU WM AaHTUCMBICIIOBOW HUTH cpencTBa Ayt RNAi 0OBIYHO HE BKJIIOYAET NMEPBBINA OAHH
WJIY TIEPBBIE J1Ba KOHIIEBBIX HYKJIEOTHAA Ha 3’ -KOHIIE, 5’ -KOHIIE HJIH HA OOOMX KOHIIaX HHUTH.

B npyrom BapuanTe ocyuiecTBiIeHUs (IAHKUPYIOLIast MOOU(PUKALIUS B CMBICJIOBOM
HUTH WM AaHTUCMBICIIOBON HUTH cpencTBa Ayt RNAi 0OBIYHO HE BKIIFOYAET NMEPBBINA OAHH
WY TIEPBBIE J1BA CIIAPEHHBIX HYKJIEOTHAA B IYTUIEKCHOM Y4acTKe Ha 3’-KOHIE, 5’ -KOHLIE W
Ha 000MX KOHLIAX HUTH.

B Tex ciyuasix, korga Kaskaast U3 CMBICIIOBOW HUTH U aHTUCMBICIIOBOH HUTH CPEICTBA
st RNAI cogeput 1o MeHbinel Mepe oaHy (HJIaHKHPYIOIYK MOIU(UKAIIHIO,
¢raHKupyrome MOAU(UKALHE MOTYT IONAaTh HA OJUH U TOT JK€ KOHELl TyIJIEKCHOTO
y4acTKa M UMETh NEPEKPBITUE B OZIMH, J1BA HJIK TPH HYKJICOTUAA.

B Tex ciyuasx, korga Kaskaast U3 CMBICIIOBOW HUTH U @aHTUCMBICIIOBON HUTH CPEICTBA
it RNA1 copeps:kuT o MeHblIel Mepe 1Be (IIaHKUPYIOIIe MOAU(PUKALIIH, CMBICIOBAsI
HUTb U AaHTUCMBICJIOBAsI HUTh MOT'YT OBITh BBIPABHEHBI TaK, YTO ABE MOAU(DUKALINH, KaXKas
OT OJJHOW HHTH, MOMNAJAET HA OAMH KOHEI AYTUIEKCHOTO y4acTKa C IePeKpbITHEM B OJIUH, 1Ba
WIH TPU HYKJIEOTUAA; 1B€ MOAN(UKAIINY, KaXKasi OT OJJHOI HUTH, MONAAAeT Ha JPYron
KOHELl AYTUIEKCHOT'O y4acTKa C MepeKPbITHEM B OJIUH, JBAa UM TPU HYKJICOTU/A; ABE
MOIU(UKALKA OJHON HUTH MOMAAAI0T O 00€ CTOPOHBI OT BEAYIIETO MOTHBA C MEPEKPHITHEM
B OJIWH, JIBA WJIM TPU HYKJICOTH/IA B TYIJIEKCHOM y4acTKe.

B onHOM BapHaHTe OCYIIECTBICHHUS KAXK/IbIii HYKJIEOTHUA B CMBICJIOBOH HUTH U
AHTHCMBICIIOBOH HUTH cpenctsa 1t RNAI, B TOM 4HCiie HyKJI€OTHUIbI, KOTOPBIE SIBIISIOTCS
YaCThIO MOTHUBOB, MOTYT ObITh MOTU(PHUIMPOBAHBI. KaKblif HYKJIEOTHT MOXKET OBITh
MOIU(HUIIMPOBAH OAMHAKOBOH WIIM PA3TUUHON MOTU(HUKAIINEH, KOTOpask MOXKET BKIFOYATh
OJTHO MJIM HECKOJIBKO U3MEHEHUH OHOTO MIIH 0OOMX HECBSI3aHHBIX aTOMOB KHCIIOPOAA
docdara w/unm OqHOTO UK HECKOJIBKUX CBSI3aHHBIX aTOMOB Kuciopozaa ¢ocdara;
U3MEHEeHNEe KOMITOHeHTa pUOO3HOT0 caxapa, Hanpumep, 2'-ruipokcuia B puOO3HOM caxape,
noJiHOe 3amenieHne gpocharHoro pparmenta Ha “nedpocopr3oBaHHbIE” TUHKEPHI,
MOIU(DHKALIIO WM 3aMEIIeHUE BCTPEYAIOIIErocs B MPUPOJIe OCHOBAHUS M 3aMEIICHUE HITH
mMoaudukanio pudo3HopochaTHOro 0cToBA.

IToCcKOIBKY HYKJIEHHOBBIE KUCIIOTHI SIBJISIFOTCS MOJMMEPaMU U3 CyObEIHHHULL, TO

MHOI'UC 13 MO,I[I/I(l)I/IKaI_II/Iﬁ BCTPCHAIOTCS B MOJIOKECHUH, KOTOPOEC MMOBTOPACTCS B HYKHCHHOBOﬁ



32

KUCJIOTE, Hanpumep, Mogudukanus ocHOBaHus, win ¢pocdarHoro parmMeHTa, win
HecpsizaHHOTO O pocdarHoro pparmenrta. B HekoTopsIX cityuasx Monudukarus Oyaer
BCTPEYAThCS BO BCEX PACCMATPUBAEMBIX MTOJIOXKEHUAX B HYKJIEMHOBOM KHUCJIOTE, HO BO
MHOTHUX ciy4asix He Oyner. B kadecTBe nmpumepa, MOAM(HUKALIS MOXKET BCTPEYATHCS TOJIBKO
B 3’- mu 5’-KOHLIEBOM IOJIOKEHUH, MOXKET BCTPEYATHCS TOJIBKO B KOHLIEBOM Y4aCTKe,
Hanpumep, B MOJOKEHNN KOHLIEBOTO HYKJI€OTHAA WIN B ocieanux 2, 3, 4, 5 unu 10
HYKJIEOTHIaX HUTH. MoauduKaims MOKET BCTPEYaThCsl B IBYXLENOYEYHOM Y4acTKe, B
OJHOLIETIOYEUHOM Y4acTKe WK B 00oux. Moaudukarys MOKeT BCTPEYaThCsl TOIBKO B
nByxuenodedHoM ydactke PHK uinn Mmoxer BcTpeuaThesi TOJBKO B OJHOLIETIOUEIHOM
yuactke PHK. Hanpumep, mogudukamms ¢pochorroara B HECBI3aHHOM MOJI0skeHHH O
MOJKET BCTPEYAThCS TOJIBKO HA OTHOM MJIH OOOMX KOHLIAX, MOKET BCTPEYATHCS TOJIBKO B
KOHLIEBOM y4acTKe, Hanpumep B MOJII0KEHNH KOHLIEBOIO HYKJIEOTHAA WU B MOCJIEIHUX 2, 3,
4, 5 wnu 10 HyKI€0THAAX HUTH, WU MOKET BCTPEUATHCS B IBYXLIEMIOUYEUHOM U
OJHOLIENIOYEYHOM YYaCTKaX, B YACTHOCTH HA KOHLIE. 5’ -KOHEI] MJIM KOHIIBI MOTYT OBITh
dbochopunrpoBaHsI.

3TO MOKET OBITh BO3MOXKHO, HANpUMED, IS TOBBIIIEHUS] CTAOMIIBHOCTH, JJIs
BKJIFOUEHHUS] KOHKPETHBIX OCHOBAHUH B BBICTYIIBI MJIH TSI BKITFOUEHHS] MOAN(UIIPOBAHHBIX
HYKJIEOTHJIOB WJIM HYKJIEOTU/IHBIX 3aMECTUTENEN B OJTHOLIETIOUEUHbIE BBICTYIIbL, HANpumep, B
5’- unu 3’-BeicTyn miu B 06a. Harmpumep, MOKeT OBITh JKeNaTeNbHO BKIIOYUTH Iy PHHOBBIE
HYKJIEOTH/IbI B BBICTYIIbI. B HEKOTOpPBIX BapuaHTax OCYIIECTBIEHHUS BCE UM HEKOTOPBIE U3
OCHOBaHUH B 3’- WK 5’-BBICTYII€ MOTYT ObITh MOAU(DUITUPOBAHBIL, HaNpUMEDP, TIPY TTOMOIIH
MOU(UKALH, ONMMCAHHBIX B JAHHOM JTOKyMeHTe. Moaudukanyuyu MOryT BKJIIOYATh,
Hanpumep, NpuMeHeHne Moan(pUKaMi B 2’ -NOJ0KEHUN pUOO3HOTo caxapa MpH MOMOLIH
MouQUKaLHii, KOTOPbIe U3BECTHBI B JAHHOH 00JacTH, Hanpumep, IPUMEHEHNE
Ie30KCUPUOOHYKJICOTHIOB, 2’ -ne30Kkcu-2’-¢ptop- (2°-F) wnn 2°-O-metun-
MOIU(HUIIMPOBAHHBIX BMECTO pUOO3HOTO caxapa HyKJIEUHOBOT'O OCHOBAHUS, M MOIU(PHUKAIIMH
docdarHol rpynmbl, Hanpumep, monupukauuu Gocporrnoara. BeicTymbl MOTyT He OBITH
TOMOJIOTUYHBIMU C LI€JIEBOH MOCIeI0BATEIbHOCTHIO.

B onHOM BapuaHTe OCyIIECTBJIEHUS KaXKAbIH OCTATOK CMBICIIOBOI HUTH U
AHTUCMBICJIOBON HUTH He3aBucumo moauduiuposad LNA, HNA, CeNA, 2’-
MeTOKCUATUIIOM, 2’-O-meTuiom, 2°-O-ammunom, 2°-C-anmunoMm, 2’-ne30kcH, 2’ -
THAPOKCHIIOM WiH 2’ -pTopoM. Hutn MOTyT comep:kaTh HECKOIbKO MOomuduKanmii. B oqHOM
BAPUAHTE OCYILECTBJIEHUS KKl OCTATOK CMBICIIOBOW HUTH U AHTUCMBICIIOBOW HUTHU
He3aBUCHMO MoanuuupoBaH 2’-O-MeTrinom uin 2’ -pTopoM.

ITo meHbIIEH Mepe B pa3IHMYHbIe MOAM(UKAINY, KaK TPABUIIO, TPUCYTCTBYIOT B
CMBICJIOBOW HUTH U aHTUCMBICJIOBOH HUTH. DTH ABE MOAU(PUKALIH MOTYT ObITh 2’ -O-MeTHII-

i 2’-prop-MoauduKanusMy HIIH JPYTUMH.
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B oxgHOM Bapuanre ocymectsiieHust N, w/unn Ny umeer MonuuKanun
YepenyIoLIEerocs narrepHa. BeipaskeHue “uepeayrommiicss MOTUB , UCTIOIB3YEMOE B TAHHOM
JIOKYMEHTE, 03HA4aeT MOTHB C OJJHON MJIM HECKOJIbKUMH MOJU(DHUKALMAMHU, IIPU 3TOM KaXkiasi
MOIU(UKALHS BCTPEYAETCS Y UePEAYIOLNXCsl HYKJIEOTUAOB OHON HUTH. BeIpaskeHue
"qepeayoLuics HYKJICOTH " MOXKET 03HAYaTh OAMH HA KaKAble 1Ba HYKJIEOTUAA, UIH OHH
Ha KaK7ble TPU HYKJICOTHUAA, WK cxonHbll natrepH. Hanpumep, ecnu xaxnas us A, B u C
npeAcTaBisieT COOOH OAMH TUI MOAM(PHUKALNHN HYKJIEOTU A, TO YEPEOYIOIUNHCSI MOTHB MOYKET
npenctasisth coboii “ABABABABABAB...”, “AABBAABBAABB...”,
“AABAABAABAAB...”, “AAABAAABAAAB...”, “AAABBBAAABBB...” unmu
“ABCABCABCABC...” uT. 1.

Tun MmomuduKamii, COTePIKALINXCS B YEPEAYIOIIEMCs MOTHBE, MOXKET OBITh
OIMHAKOBBIM WJIH pa3nn4HbIM. Hanpumep, ecnu kaxnas u3 A, B, C, D npencrasnsier coboi
OIVH THUN MOAU(UKALNHI HYKJICOTHA, TO YePEAYIOIINNCS ATTePH, M. €. MOTU(pUKau
KaXJTOTO BTOPOTO HYKJIEOTHAA, MOXKET ObITh OTMHAKOBBIM, HO Ka)KAast U3 CMBICIIOBOW HUTH
WJIA QaHTUCMBICIIOBOM HUTH MOJKET OBITh BBIOpaHa U3 HECKOJIBKUX BO3MOKHBIX MOIN(UKALIUIA
B YepenyroLeMcs MOTuBe, kak, Harpumep, “ABABAB...”, “ACACAC...”, “BDBDBD...”
i “CDCDCD...” uT. 1.

B onHOM BapmaHTe ocyiuecTBieHus cpenctso st RNA1 cornacHO HacTosmemMy
M300pETEHUIO COACPKUT MATTEPH MOANDUKALUI TS YEPENYIOIIErocss MOTHBA CMBICTIOBOM
HUTHU, CIIBUHYTBIA OTHOCUTENILHO MATTepHAa MOTU(BUKALINH IJIs1 YEPEAYIOLIErOCst MOTHBA
AHTUCMBICIOBONW HUTH. COBUT MOXKET OBITh TAKUM, YTO MOAU(PHUIIMPOBAHHAS IPYTINa
HYKJIEOTUIOB CMBICJIOBOI HUTH COOTBETCTBYET MOAN(UILIMPOBAHHON JPYTUM CIIOCOOOM
rpyMnne HyKJI€OTHAOB aHTUCMBICIOBOI HUTHU U Vice versa. Hanpumep, npu cnapuBaHuu
CMBICJIOBOM HUTHU C aHTUCMBICIIOBOH HUTBIO B AyIuiekc dsSRNA gepenyromuiicss MOTHUB B
CMBICJIOBOM HUTH MOKeT HaunHaThest ¢ “ABABAB” ot 5°- k 3’-KOHIy HUTH, a
YepenyIOLUiCs MOTUB B aHTHCMBICIIOBOM HUTH MOKeT HaunHaThes ¢ “BABABA” ot 57- k
3’-KOHIy HUTH B IYTNIEKCHOM y4acTke. B kauecTBe apyroro npumMepa, dyepenyromuics
MOTHB B CMBICJIOBOM HUTU MOKeT HaunHaThest ¢ “AABBAABB” ot 5’- k 3’-koHLly HUTH, a
YepenyIOLUNCS MOTUB B aHTUCMBICIIOBOM HUTH MOXKeT HaunHaThesi ¢ “BBAABBAA” ot 5°-
K 3’-KOHIly HUTHU B IyIUIEKCHOM y4YacTKe, TaK YTO MEKAY CMBICIOBONH HUTBIO U
AHTHCMBICJIOBOM HUTBIO MPUCYTCTBYET MOJIHBIN UM YaCTUYHBIN CABUT NATTEPHOB
MO UKATTHA.

B onHOM BapmaHTe ocyiuecTBiIeHUs cpeacTBo it RNA1 nepBOHAYaIbHO CONEPKHUT
naTTepH Yepenyrerocs Motusa 2'-O-metmn-moaudukannu u 2’ -F-moaudukanmu B
CMBICJIOBON HUTH U NEPBOHAYAIBHO UMEET CABUI B OTHOLIEHUU MATTEPHA YepenyroLIerocs
motuBa 2'-O-metun-moaupukanuu u 2’ -F-Mmonnpukanun B aHTHCMBICTIOBOI HUTH, 1. €. 2'-
O-merun-moanuuMpoOBaHHBIN HYKJIEOTH I B TIapax OCHOBAHUIN CMbICIOBOM HUTH C 2'-F-

MOIU(PHUIIMPOBAHHBIM HYKJIEOTHIOM B AHTHCMBICIOBOI HUTH U Vice versa. 1 monokeHue B
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CMBICJIOBOW HUTU MOXET HaunHaThes ¢ 2'-F-monudukanuy, a 1 nojgoxeHue B
AHTHUCMBICIIOBOW HUTH MOXKET HauMHAThCA ¢ 2'-O-MeTun-moauduxammu.

BBeneHne oHOTO MM HECKOJIBKUX MOTHUBOB U3 TPEX OAMHAKOBBIX MOAU(UKALIUIL
TPEX MOCJIEAOBATENBbHBIX HYKJIEOTUOB B CMBICJIOBYIO HUTb W/UJIN @HTUCMBICIIOBYIO HUTh
HapylIaeT MepBOHAYAIbHBIN MAaTTePH MOAUPUKALIN, TPUCYTCTBYIOIUI B CMBICIIOBOH HUTH
W/ QHTUCMBICTIOBOM HUTH. Takoe HapylIeHne naTrepHa MOIu( UK CMBICIOBOI 1/Uin
AHTUCMBICJIOBOM HUTH MyTE€M BBEJEHUSI OJJHOTO UM HECKOJBbKUX MOTHBOB U3 TPEX
OJIMHAKOBBIX MOAU(PHKAIMN TPEX MOCIEIOBATENbHBIX HYKJIEOTHIOB B CMBICJIOBYIO H/HJTH
AHTHCMBICJIOBYIO HUTh HEOXKUJJAHHO MOBBIIIAET AKTUBHOCTh OTHOCUTENILHO CalJIeHCHHTa
I€HOB B OTHOILIEHUH LIEJIEBOTO TeHA.

B opHOM BapuaHTe OCyIIECTBIIEHUS B TEX CIIydasix, KOrJa MOTUB U3 TPeX
OJMHAKOBBIX MOAU(HKAINN TPeX MOCIEIOBATENbHBIX HYKICOTHIOB BBOAST B JIOOYIO 13
HUTEH, MOAN(pUKALNS HYKIEOTH 1A, CICIYIOLIETO 38 MOTHBOM, SIBISIETCS MOAU(UKALHEH,
OTIMYHOHN OT Moau(dukauuu MoTHBa. Hanmpumep, 4acTh MoCIeN0BATENBHOCTH, COAEPIKAIICH
MoTuB, nipencrasisier cobolt “.. . NaYYYNp...,” rae “Y” npencrasiser codoit MOaU(pUKALIUIO
MOTHBA U3 TPEX OAMHAKOBBIX MOAMMUKALNI TPEX MOCIEIOBATENbHBIX HYKICOTHIOB, a “Ny”
u “Np” mpencTaBisiroT codor MOnu(pUKAIMIO HYKIIEOTH A, CIEAYIOmero 3a MOTUBOM “YYY”,
KOTOpBI oTiudaercs oT Moaudukauu Y, u rae Ny 1 Ny MOTYT OBITh OTMHAKOBBIMH HITH
pa3nuyHbBIME MomuduKasIMi. B kaduecTse ansrepHaTuBbI, Ny 0/umu Ny MOryT
NPUCYTCTBOBATh MJIM OTCYTCTBOBATh, KOTJIAa MPUCYTCTBYET (IaHKUPYOLIas MoauduKanus.

Cpenctso anst RNA1 MOXXET TOTOHUTENBHO COAEPKATh MO MEHbIIEH Mepe OHY
docdoruoarnyro wim MeTuIPocHoHATYIO MEKHYKICOTHAHYIO CBSI3b. Monudukarws
docdornoarHoi nm MeTHIPOCHOHATHON MEKHYKICOTUIHON CBSI3H MOKET BCTPEUYATHCS Y
J000r0 HYKJIEOTHAA CMBICJIOBOM HUTH, WM AHTUCMBICIIOBOW HUTH, WK 00€UX HUTEH B
ar000M MoNIoskeHNH B HUTH. Hanpumep, MonugUKaIis MeXKHYKJICOTHIHOW CBI3U MOXKET
BCTPEYATHCS Y KAKJOTO HYKJICOTHAA CMBICIIOBOW HUTH W/WJIH AHTHCMBICIIOBOW HUTH; KasKaast
MoU(UKALHA MEKHYKJICOTHIHON CBSI3U MOKET BCTPEYATHCS B YEPEAYIOIIEMCS TATTEPHE B
CMBICJIOBOW HUTH W/WJTH AaHTUCMBICJIOBOH HUTH, FJIH CMBICJIOBAsI HUTh WJIM AHTHCMBICIIOBAS
HUTb MOTYT COAEPKaTh 00€ MOIU(PUKALIUN MEKHYKICOTHIHON CBSI3U B UEPEAYIOLIEMCS
narrepHe. Uepeayromuiicss naTTepH MOAU(PUKALIUN MEKHYKJICOTUIHOU CBS3U CMBICIOBOM
HUTH MOXET OBITh OAMHAKOBBIM HUTH OTJINYHBIM OT aHTUCMBICIIOBOH HUTH, U YEPEIYIOLIHICS
NaTTePH MOIU(PUKALIHN MEKHYKJICOTUIHON CBSI3H CMBICIIOBOH HUTH MOXKET
XapaKTEePU30BaThCS CABUIOM OTHOCHUTENIBHO YEPEAYIOIIErocs MaTTepHa MOAUGUKALIUT
MEKHYKJICOTUIHOU CBSA3M aHTHCMBICJIOBOM HUTH.

B onnom BapmanTe ocymectsiaennss RNAi nmeer monupukauuio ¢pochorrnoatHoit
i MeTuI(pochOHATHONH MEKHYKIIEOTUIHON CBSA3H B BBICTYMArOIIeM yyacTke. Hanpuwmep,
BBICTYIAIOIINN YHaCTOK MOXET COAepPKaTh ABa HyKJIeoTuaa ¢ GochoTHOaTHON nin

MeTUI(POChHOHATHON MEKHYKIECOTUAHOMN CBA3BIO MEXY IBYMsI HYKJICOTUAAMH.
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Monudukanuy MEeXHYKJIEOTUTHON CBSI3U TAK)KE MOTYT OBITh BBITIOJHEHBI [l COSMHEHUS
BBICTYMAOIINX HYKJIEOTHIOB C KOHLIEBBIMU CIIAPEHHBIMU HYKJIEOTUAAMHU B NYIJIEKCHOM
yuactke. Hampumep, no menbiien mepe 2, 3, 4 uin BCe BBICTYNAIOIINAE HYKJIEOTUABI MOTYT
OBbITH CBsA3aHBI TOCpPenCcTBOM hochoTroaTHON nmm MeTHII(HOCHOHATHON MEKHYKIEOTUTHON
CBSI3H U, HEOOSI3aTENbHO, MOTYT NMPUCYTCTBOBATH AOMOJHUTEIbHbIE (POCHOTHOATHBIE HITH
MeT(hoch OHATHBIE MEKHYKIEOTHAHbIE CBSI3H, COSUHSIOINE BHICTY AU HYKICOTHU
CO CIIapPEHHBIM HYKJIEOTUIOM, KOTOPBIH CJIENyET 3a BHICTYIAIOLIUM HYKJIEOTHIOM.
Hanpumep, MoxeT ObITh O MeHbIIEH Mepe 1Be PochOTHOATHBIE MEKHYKICOTUIHBIE CBS3H
MeXXy KOHLIEBBIMU TpeMsl HyKJIEOTHIaMH, TJI€ 1B U3 TPEX HYKJIEOTHIOB SBISIOTCSA
BBICTYTAIOIIMMHU HYKJIEOTHUAMH, & TPETUH SABJSIETCS CIAPEHHBIM HYKJIEOTHIIOM PSIOM C
BBICTYIAIOIIMM HYKJIEOTUAOM. DTH KOHLIEBBIE TPU HYKJIEOTHAA MOTYT OBbITh Ha 3’ -KOHIIE
AHTHUCMBICJIOBON HUTH, 3’ -KOHILIE CMBICJIOBOM HUTH, 5’-KOHILIE aHTUCMBICIIOBON HUTH W/HUJIH
5’-KOHILIE aHTUCMBICJIOBOM HUTH.

B opHOM BapuaHTe OCYyILIECTBJIEHHUS BbICTYI U3 2 HYKJIEOTHIOB HAXOAUTCS Ha 37-
KOHLI€ aHTUCMBICJIOBON HUTH, U MEXly KOHLIEBbIMU TPEMsl HYKJI€OTHAAMU IPUCYTCTBYIOT
nBe pocdoTrnoaTHRIE MEKHYKIIEOTHUAHBIE CBSA3H, TIPH 5TOM 1B U3 TPEX HYKJICOTHIOB
SIBJISIFOTCSI BBICTYAOLIMMU HYKJIEOTHIAMH, a TPETUM HYKJIEOTH] SIBJISETCS CIAPEHHBIM
HYKJICOTHIIOM PSIZIOM C BBICTYMAIOIINM HyKJeoTuaoM. HeobsizaTenpHo, cpenctso aist RNAI
MOJKET JAOMOJHUTEIBHO UMETh J1B€ (POChOTHOATHBIE MEKHYKICOTUIHBIE CBA3H MEXKITY
KOHLIEBBIMU TPEMsI HYKJICOTUAMH KaK Ha 5’ -KOHIIE CMBICJIOBON HUTH, TaK U Ha 5’ -KOHILIE
AHTHCMBICJIOBO HUTH.

B onHOM BapuanTte ocyiectsienus cpenctso st RNA1 cogepkut
HeCOBMNaieHNe(HECOBIAACHNUS ) C MUIIEHBIO B AyIUIEKCE MM MX KomMOnHauuu. HecoBnanenue
MO>KET BCTPEYaThCsl B BHICTYNAOLIEM YYaCTKE WIH AYIJIEKCHOM ydacTke. Ilapbl ocHOBaHMi
MO>KHO BBICTPAaHMBATh, UCXOS U3 UX CKJIOHHOCTH COENCTBOBATh AUCCOLMALIMU WUJTH
TUIABJICHUIO (Hanpumep, o CBOOOAHON SHEPTHU aCCOLMALINH U TUCCOLMALINN
OTPENeICHHOTO CIIApUBAHMSI, HAUOOJIee MPOCTHIM MOAXOAO0M SIBJIIETCS] H3Y4YESHUE T1ap 10
OTJeJIbHBIM ITapaM OCHOBAHUH, XOTs MOYKHO TaK)K€ BBIIOJHUTD aHAIN3 CIIENYIOIIeH
cocenHeit mapwl win nmonoOHsI). B mane copeiictust nuccounanuu: A:U Gonee
npennoututenbha, yeM G:C; G:U Gonee npeanoururensHa, ueM G:C; a I.C 6onee
npeanourutensHa, yeM G:C (I=uno3un). HecoBnanenus, nanpumep HeKaHOHNUECKUE FITH
OTJIMYHBIE OT KAHOHMYECKUX THUIIbI CIIAPUBAHMUS (KOTOPBIE OMUCAHBI B PYTUX YaCTIX
JaHHOTO JOKYMEHTa), OoJiee MPEeANnOYTUTEbHBI, YeM KaHOHUYeCKre TUTb criapuBanmst (A:T,
A:U, G:C); u TUIBI CIapuBaHMs, KOTOPbIE BKJIIOYAIOT YHUBEPCAIbHBIE OCHOBAHUS, OoJiee
MPEANOYTUTENbHBI, YeM KAHOHUYECKHE TUIbI CIIAPHUBAHUS.

B oxHOM BapuaHTe ocyiiecTBiieHus: CpeacTBo st RNA1 comepuT no MeHbIuen
Mepe OZIHY U3 MepBbIX 1, 2, 3, 4 unu 5 nap OCHOBaHMI B TyIJIEKCHBIX YYaCTKaxX OT 5°-KOHILA

AHTUCMBICIIOBOW HUTH, HE3aBUCUMO BbIOpaHHYIO U3 rpynisl, cocrosmeii uz A:U, G:U, I.C u
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HECOBMNAJAOLINX Nap, Hanpumep, HEKAHOHUYECKUX WJIN OTJIMYHBIX OT KAHOHUYECKUX THIIOB
CIIapUBaHUs UM TUIIOB CIIAPUBAHUS, KOTOPBIE BKIIIOYAET YHUBEPCAJIbHbIE OCHOBAHUSA, AJIs
COMENCTBUS AUCCOLMALIMYA AHTUCMBICJIOBON HUTH Ha 5’-KOHLE yIUIEKCA.

B onHOM BapuaHTe OCYLIECTBJICHUS HYKJIEOTH] B | MOJIOXKEHUH B JYTJIEKCHOM
y4acTke OT 5’-KOHLIAa B aHTHCMBICIIOBOI HUTH BBIOpPAH M3 IpymIiel, cocrosue u3 A, dA, dU,
U u dT. B kauecTBe anbTepHATUBEL, 110 MEHbLIEH Mepe OHa U3 NepBbIX 1, 2 uinu 3 map
OCHOBAHHUH B IYIUIEKCHOM y4YacTKe OT 5’ -KOHIIa aHTUCMBICJIOBOM HUTH SIBJISIETCS MApOi
ocHoBanuit AU. Hanpumep, nepBasi mapa OCHOBaHHH B AYIJIEKCHOM y4acTKe OT 5’-KOHIIa
AHTHUCMBICJIOBON HUTH SIBJIIETCSI Mapoit ocHoBaHuid AU.

B onHOM BapuaHTe OCyLIECTBIEHUS MOCIEI0BATEIbHOCTD CMBICIOBON HUTH MOKET
ObITh TIpencTaBiieHa Gpopmyioit (I):

5"np-Na-(X X X )i-No-Y Y Y -No-(Z Z Z )i-Nang 3' (D),

rae

KaXast 3 1 1 ) He3aBHCUMO pasHsiercsi O wu 1;

Ka)k71asi U3 p U ( He3aBUCUMO paBHsieTcs 0-6;

Kaxzasi Na He3aBUCUMO MPEACTABISIET COOON OJUTOHYKJIEOTHIHYIO
NOCJIEIOBATENBHOCTD, coieprkaryro 0-25 MonnpUIUPOBAaHHBIX HYKJIEOTHIOB, IPH 3TOM
Kak/1asl TIOCJIEA0BATENIbHOCTD COAEPIKUT TI0 MEHbLIEH Mepe 1Ba MOIU(PUILIMPOBAHHBIX
Pa3NIUYHBIMH CIIOCOOAMH HYKJICOTUA;

kaxas Ny HE3aBUCHMO MPENCTaBIIsAET COOOH OIUIOHYKICOTUAHYIO
IIOCJIEIOBATENBbHOCTD, copeprkaiyro 0-10 MoanpUINpOBaHHBIX HYKIEOTHIOB,;

KaX1as Np ¥ Nq HE3aBUCUMO IPECTABIAET COOOH BBICTYNAIOLINI HYKJIEOTH],

rae Nb 1 Y UMeroT HEOMHAKOBYIO MOJU(UKALINIO, 1

kaxnas u3 XXX, YYY u ZZZ nezaBucuMo npencrasiser COOOH OMH MOTUB U3 TPeX
OJIMHAKOBBIX MOAU(HKAIMN TPeX MOCIeIOBATENbHBIX HYKICOTHIOB. [IpennoyTuTesnbHo, B
YYY Bce nykneoruasl 2’ -F-moaudummupoBaHsL.

B onHOoM BapuanTe ocyiiectBieHus: N, w/unu Ny umeer MonuKauu
4epenyOLIEerocs naTrepHa.

B onHOM BapuaHTe OCyLIeCTBICHUS MOTUB Y Y Y HaXOJUTCS B CAlTE pacIlerieHus
CMBICJIOBOW HUTH WK psinoM ¢ HuM. Hanpumep, eciu cpencto aiist RNAi copepkut
AOYTUIEKCHBIN y4aCTOK, COCTaBISAOIMN 17-23 HyKIeoTH1a B AJIMHY, TO MOTUB Y Y Y MOXKET
HAXOIUTBCS B CaliTe pacIlerUIeHUs WK BOJHM3H HEero (Hanpumep, MOKET HaXOOUTHCS B
noyioskeHusix 6, 7,8, 7, 8,9, 8,9, 10,9, 10, 11, 10, 11, 12 wnu 11, 12, 13) B CMBICIIOBOI HUTH,

17° HykJIe0OTHAA OT 5’-KOHIIA WITH, HEOOS3aTeIbHO, OTCYET

IIPU 3TOM OTCUET HAYMHAETCS C
HauuHaercs ¢ 1™ cnapeHHOro HyKJI€OTHa B JYIIIEKCHOM Y4acTKe OT 5’ -KOHIA.

B onHOM BapmaHTe OCyInecTBIeHHUS 1 paBHseTcs 1, a | paBHsieTcs 0, UM 1 paBHAETCS
0, aj paBHsieTcs 1, MM Kak 1, Tak 1 j paBHAOTCSA 1. CMBICIOBas HUTh, TAKUM 00pa30M, MOXKET

OBITh IpE/ICTaBIIEHA CIAEAYIOIUMH (hopMyIaMu:
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5'np-Na-YYY-No-ZZZ-Na-ng 3' (Ib);,

5" np-Na-XXX-Np-YYY-Na-ng 3' (Ic); unm

5" np-Na-XXX-Np-YYY-Np-ZZZ-Nang 3' (Id).

B Tex cnyuasix, koraa cMbICTIOBast HUTh ripeactasiieHa Gopmysioii (Ib), Ny
npeAcTaBysieT COOOH OJMTOHYKJICOTHIHYIO MOCIeI0BATEIbHOCTD, coaepxkamtyto 0-10, 0-7, O-
5, 0-4, 0-2 mnn 0 MomuduUMpOBaHHBIX HyKIeoTHAOB. Kaxknas Na HE3aBHCHMO MOXKET
MPEICTABIISTh COOOH OJUTOHYKJICOTHIHYIO TOCIeI0BATEIbHOCTD, conepxkamyto 2-20, 2-15
i 2-10 MoaupUIIUPOBAHHBIX HYKJIEOTHIOB.

B Tex cnyuasix, Koraa cMbICIIOBast HUTh nipeacrasiieHa Gpopmysioii (Ic), Ny
NpeaCcTaBsieT COO0H ONMMTOHYKJICOTHIHYIO MOCIEeNOBATENIbHOCTD, conepsxkamryto 0-10, 0-7, O-
10, 0-7, 0-5, 0-4, 0-2 wu 0 MoguduUIMpOBaHHBIX HYKIeoTHNOB. Kaxnas N, He3aBUCHMO
MOJKET MPEACTABJIATh COOOH OJUTOHYKJICOTUIHYO TIOCIEN0BATENIbHOCTb, Conepkamyo 2-20,
2-15 wnn 2-10 Mo ULIMPOBAHHBIX HYKJIEOTHIOB.

B Tex cnyuasix, koraa cMbIciioBast HUTh npencrasiieHa Gopmysioi (Id), kaskmas Ny
HE3aBUCHMO IMPENCTABIISET COOOH OJIMTOHYKJIEOTHAHYIO MTOCIEN0BATEIbHOCTD, COAEPIKAILYIO
0-10, 0-7, 0-5, 0-4, 0-2 unu 0 MomupULUUPOBAHHBIX HYKJIEOTHAOB. [IpennoururensHo, Ny
pasusiercsi 0, 1, 2, 3, 4, 5 unu 6. Kaxkxnast N, He3aBUCHMO MOKET MPEACTABJIATh COO0i
OJINTOHYKJIEOTUAHYIO MOCJIEN0BATENbHOCTD, coaep:kayro 2-20, 2-15 nwnu 2-10
MOIMU(ULUPOBAHHBIX HYKJICOTHIOB.

Kasxnast u3 X, Y u Z MOKeT ObITh OJUHAKOBOI UM OTJIMYHOM OT OCTaJIbHBIX.

B npyrux BapuanTax ocyuiecteieHus 1 paBHsaercs 0, a j paBHsercs 0, U cMbICIOBast
HUTb MOKET OBITh MpescTaBieHa (popMyoi

5'np-Na-YYY- Na-ng 3' (Ia).

B Tex ciydasix, Korna cMbICIoBast HUTh npeacTasiena Gopmysioii (Ia), kaxnas Na
HE3aBUCHMO MOXKET MPENCTABNIATh COOOH OJMTIOHYKJICOTHIHYIO TOCIEIOBATEbHOCTD,
conepskamyto 2-20, 2-15 unu 2-10 MoaupUIUPOBAHHBIX HYKJIEOTHIOB.

B opHOM BapuaHTe OCyIIEeCTBIIEHHUS IOCIEI0BATEIbHOCTD AHTUCMBICJIOBOM HUTH
RNAIi mosxker ObiTh nipencrasiena popmysion (I1):

5'ng-Na'-(Z’Z'Z-No'-Y'Y'Y'-Np'-(X'X'X")-N'a-np’ 3" (ID),

rre

kaxnas u3 k u | HezaBucumo pasusiercs O wn 1

Kakaas u3 p’ v ¢’ HE3aBUCUMO paBHsieTcsi 0-6;

kaxzas Na' He3aBUCHMO MPENCTABISAET COOOM ONIMTOHYKIIEOTHIHYIO
NOCJIEIOBATENBHOCTD, coieprkainyro 0-25 MonnpUIUPOBAaHHBIX HYKJIEOTHIOB, IPH 3TOM
Kak/1asl TIOCJIEAOBATENIbHOCTD COAEPIKUT TI0 MEHbLIEH Mepe 1Ba MOIU(PUIIMPOBAHHBIX
Pa3NIUYHBIMH CIIOCOOAMH HYKJICOTHA;

kaxzas Ny’ HE3aBUCUMO NPEACTABISIET COOOH OJIMTOHYKJIEOTUIHYIO

NOCJIEIOBATENBbHOCTD, copeprkayio 0-10 MoanpUInpOBaHHBIX HYKIEOTHIOB,;
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KaXxasi np' ¥ ng' HE3aBUCHUMO IPEACTABISAET COOOM BBICTYAKO LN HYKJICOTH],

rre Ny’ 1 Y’ MMEIOT HEOIMHAKOBYIO MOAU(UKALIHIO,

u

kaxas u3 X' X' X', Y'Y'Y' u Z'Z'Z' nezaBucumo npeacrasiser coO0OM OUH MOTHUB U3
TPeX OMUHAKOBBIX MOAMPUKALMN TPEX MOCIEIOBATEIBHBIX HYKJIEOTHIOB.

B onHoMm BapuanTe ocyiiectsienus: Ny’ u/umu Np' umeer Moaudukamm
YepeayoLerocs naTrepHa.

Mortus Y'Y'Y' HaxonuTcs B caiite paciuerneHus aHTUCMBICIIOBON HUTH UITH PSIZIOM C
HuM. Hanpumep, ecim cpenctso st RNAI conepKuT QyIruieKCHbIH y4acTOK, COCTABJISFOLIHIA
17-23 nykneotuaa B IuHY, TO MOTHB Y'Y'Y' MOKET HaXOIUThCs B mojioskeHusx 9, 10, 11;
10, 11, 12; 11, 12, 13; 12, 13, 14 unu 13, 14, 15 aHTUCMBICTIOBON HUTH, PHU 3TOM OTCHET
HauuHaercs ¢ 1™ HykieoTuaa ot 5’-KOHLA WK, He00sA3aTeNbHO, OTCYET HaunHaercs ¢ 17
CIIAPEHHOr0 HYKJIEOTH A B TyIUIEKCHOM y4acTke oT 5’-koHua. IIpennoururenbHoO, MOTUB
Y'Y'Y' HaxonuTcs B mmoJioskenusx 11, 12, 13,

B onHOM BapuanTe ocyiiecTsieHust B Motuee Y'Y'Y' Bce Hykineotuast 2°-OMe-
MOIU(PHUIIMPOBAHBL.

B onnoMm BapmanTe ocymectsienus k pasusiercs 1, a | paBusiercs 0, mnu k paBHsercs
0, al paBusiercs 1, wnm kak k, Tak u | paBusiercs 1.

AHTHCMBICTIOBAs! HUTh, TAKIM 00Pa30M, MOXKET ObITh MPEACTABIEHA CIEAYIOLTUMHU
dbopmynamu:

5'ng-Na'-Z'Z'Z'-Np'-Y'Y'Y'-Ny'-np- 3' (IIb),

5" ng-Na'-Y'Y'Y'-Np'-X'X'X'-np 3' (Ilc); mnm

5'ng-Na'- Z'Z'Z'-Np'-Y'Y'Y'-Np'- X'X'X'-Ny'-np 3' (11d).

B Tex ciy4asix, KOT/a aHTHCMBICIOBAs HUTh npeacTasiaena hopmyioii (IIb), Ny
npeacTaBisieT COO0H OMIOHYKJICOTHIHYIO TIOCIEI0BATENIbHOCTD, conepsxkarryto 0-10, 0-7, O-
10, 0-7, 0-5, 0-4, 0-2 i 0 MogUpULMPOBAHHBIX HYKJIeOTHNOB. Kasxnas N,” He3aBUCUMO
NpeaCcTaBisieT COOO0M OMIOHYKJICOTHIHYIO TIOCIeNOBATENIbHOCTD, conepxkayto 2-20, 2-15
i 2-10 Moau(pUIIUPOBAHHBIX HYKJIEOTHIOB.

B Tex cnydasix, KOraa aHTUCMBICIOBAsi HUTh TipencTasieHna kak gopmyia (Ilc), Ny’
NpeaCcTaBisieT COOO0H ONMMTOHYKJICOTHIHYIO TOCIEeIOBATENIbHOCTD, conepsxkamtyto 0-10, 0-7, O-
10, 0-7, 0-5, 0-4, 0-2 wu 0 MogupULUMPOBaHHBIX HYKIeOTHNOB. Kaxxnas N,” He3aBHCUMO
MPECTaBIIsIET COOOH OMTOHYKJICOTHIHYIO TIOCIEIOBATEIbHOCTD, conepxkamyto 2-20, 2-15
i 2-10 MoanUIIMPOBAHHBIX HYKJIEOTHIOB.

B Tex ciydasix, Koraa aHTUCMBICTIOBAasi HUTh TipencTasiena kak gopmyia (1Id),
kaxasi Ny’ He3aBHCHUMO MPEACTABISIET COOOH OJMTOHYKIEOTHIHYIO MOCIE0BATEIbHOCTb,
comepsxkamyto 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 wau 0 MOIU(UIINPOBAHHBIX HYKJICOTHIOB.

Kaxxnas N, He3aBUCUMO MPENCTaBIIsieT COO0H OJMTOHYKJICOTHIHYIO TIOCIeIOBATEIbHOCTD,
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comepxkamyto 2-20, 2-15 unu 2-10 MmogudUIupoBaHHbIX HYKJI€OTHIOB. [IpeanoyTurensHo,
Np pasusiercs O, 1, 2, 3, 4, 5 unu 6.

B npyrux Bapuanrax ocymectsinenus k pasusiercs 0, a | pasasiercs 0, u
AHTHUCMBICJIOBAst HUTh MOXeT OBITh TMpecTaBieHa (opMyIIoit

5'np-Na-Y’Y’Y’- Na-ng 3' (Ia).

B Tex ciydasix, Korga aHTUCMBICIIOBAst HUTh MpencrasiieHa kak Gopmyna (1la),
kaxasi Na’ He3aBUCUMO MPENCTaBIsieT COOO0H OJMIOHYKJICOTUIHYIO TOCIEI0BATENbHOCTD,
conepskamyro 2-20, 2-15 unu 2-10 MoaupUIUPOBAHHBIX HYKJIEOTHIOB.

Kaxxnas u3 X', Y' u Z' MoxeT ObITh OMMHAKOBOM MJIM OTJIMYHOH OT OCTAJIbHBIX.

Kasxnblii HyKJI€OTU CMBICJIOBON HUTH U @aHTUCMBICJIOBONH HUTH HE3aBUCUMO MOKET
obiTh Momuduupoadn LNA, HNA, CeNA, 2’-metokcmy oM, 2°-O-metuiom, 2°-O-
ammuiiom, 2°-C- ayumuiiom, 2’ -rugpokcuiioMm uitn 2’ -gropom. Hanpumep, kKaskapiidi HyKJI€OTHT
CMBICJIOBOW HUTH U aHTHUCMBICJIOBOH HUTH HE3aBHCUMO MOIU(PUIHPOBaH 2’ -O-METUIIOM WITH
2’-¢propom. Kaxknass X, Y, Z, X', Y' u Z', B 4aCTHOCTH, MOKET NPEICTABNIATh coboii 2°-O-
METHIT-MOIU(PUKAIHIO WK 2 -PTOp-MOAU(PUKALIHIO.

B onHOM BapHaHTe OCYIIECTBIIEHHUS CMBICIOBAst HUTH cpencTsa 11t RNA1 moxker
coaep;katb MOTUB Y Y'Y, Haxoxsawmuics B 9, 10 u 11 nosoxkeHusx HUTH, B TEX CIyYasix,
KOTJa OYTUIEKCHBIM yUacTOK COCTaBisIeT 21 HYKJIEOTH I, IPH STOM OTCYET HadMHaeTcst ¢ 1™
HYKJIEOTH/Ia OT 5’-KOHI[A WJTH, HE00s3aTeNIbHO, OTCUET HaYMHaeTCs ¢ 1™ criapeHHoro
HYKJIEOTH/Ia B AYIUICKCHOM y4YacTKe OT 5’-KOHIA; U Y mpexacrasisier coboi 2°-F-
mMoaudukario. CMbICIOBas HUTh MOKET JOMOJHUTEIBHO COAEPKaTh MOTUB XXX HIIN
MOTUBBI ZZZ B KauecTBe (PIaHKUPYIOMNX MOIU(PUKALMI HA TPOTUBONOJIOKHOM KOHIIE
AYIUIEKCHOTO y4acTKa, ¥ Kaxaplid m3 XXX u ZZZ He3aBUCHMO IpeacTasiser codoi 2’-OMe-
Moaugukaio wim 2’ -F-monudukanmio.

B onHOM BapmuaHTe OCyIIECTBIICHUS] AHTHCMBICJIOBAsI HUTh MOXET COAEePKaTh MOTHB
Y'Y'Y', Haxopsiuiicst B mosioskeHusx 11, 12, 13 Huty, nmpu 5TOM OTCUeT HauuHaercsi ¢ 11°
HYKJIEOTH/1a OT 5’-KOHILA HJTH, HE00s3aTeNIbHO, OTCUET HaYMHaeTCs1 ¢ 1™ criapeHHOro
HYKJICOTH/Ia B IyTUIEKCHOM y4acTKe OT 5’-KoHL@; 1 Y' npencrasisier codoit 2’ -O-meTun-
MOIU(UKALIO. AHTHCMBICIOBAsI HUTh MOXKET JONOJHHUTEIBHO coepskaTh MOTHB X' X'X'
WM MOTHBBI Z'Z'Z' B KauecTBe (DJIAHKUPYIOIUX MOIU(PUKALINA HA TIPOTHBOIOJIOKHOM
KOHLIE OYTUIEKCHOTO y4acTKa, u kaxnbiid n3 X' X'X' u Z'Z'Z' He3aBuCUMO NMpeACcTaBisieT
coboit 2’-OMe-monudukanuto un 2’ -F-monudukarmro.

CMbICIIOBast HUTh, IPEACTABIICHHAS JIFO0OH 13 BhIlenpuBeaeHHbIX Gopmyn (1a), (Ib),
(Ic) u (1d), obpasyer ayruiekc ¢ aHTUCMBICJIIOBOH HUTHIO, IPEACTABICHHOMN JTF000H 13 hopMy
(ITa), (IIb), (IIc) u (1Id), cooTBETCTBEHHO.

CootBercTBeHHO, cpeacTsa st RNAI1 s npuMeHeHus B crioco0ax CoryiacHO

HaCTOALIEMY I/I306peTeHI/IIO MOTYT COACPKATH CMBICJIOBYHO HUTh U aHTUCMBICJIOBYHO HUTD,
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IIPH 3TOM KaKaasi HUTb conepskuT ot 14 1o 30 HykyieoTunos, nymieke mist RNAI,

npezacTaBieHHbIH popmyoi (III):

CMBICJIOBAsL: 5'np -Na-(X X X)i-Np- Y Y Y -Nv -(Z Z Z);-Na-nq 3'

AHTHCMBICJIOBAS: 3'np -Na -(X’X'X)-Np -Y'Y'Y'-Np -(Z'Z'Z")-Na -nq 5,
(),

rae

Kaskaasi u3 1, j, k u | HezaBucumo pasusiercs O wim 1
Kakaasi u3 p, p', qQ 4 q' HezaBUCUMO paBHsieTcs 0-6;
xaxnas Ny 1 Ny HE3aBHCHMO MPEICTABIAIOT cOO0M OJHIOHYKICOTHIHYIO
NOCJIEIOBATENbHOCTD, coieprkaInyro 0-25 MonnpUIUPOBAaHHBIX HYKJIEOTHIOB, IPH 3TOM
KaK/1as TIOCJIEAOBATENIbHOCTD COAEPIKUT TI0 MEHbLIEH Mepe 1Ba MOTU(PUIIMPOBAHHBIX
Pa3IUYHBIMH CIIOCOOAMH HYKJICOTHA;
kaxnas Np 1 Ny He3aBHCHMO TIPEZICTABIISIET COO0H ONHTOHYKIEOTHAHYIO
MOCJIEIOBATENBbHOCTD, copeprkamyo 0-10 MoanpUINPOBaHHBIX HYKIEOTHIOB,;
rae
KaXmasi Np’, Np, Ng’ U Ng, KAXKIas U3 KOTOPbIX MOXKET MPUCYTCTBOBATH HITH
OTCYTCTBOBATh, HE3aBHCHUMO MPEACTABISIET COOON BBICTYMAOIINHA HYKJIEOTU, U
kaxknas u3 XXX, YYY, 2727, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucuMO npencTaBisieT
co0OM OZH MOTHB U3 TPEX OJUHAKOBBIX MOIU(PHUKALMIA TPEX MOCIEN0BATEIbHbBIX
HYKJICOTHJIOB.
B onHoM BapuaHTe ocyiiecTBieHus 1 paBHsercs 0, a | paBHsiercs 0; WM 1 paBHSAETCA
1, aj paBusercs O; wnu 1 paBHsiercs 0, a | paBHsieTCs 1; WK Kax 1, Tak U | paBHsoTcs 0; nnu
KaK 1, Tak " j paBHsAOTCs 1. B npyrom Bapuanre ocymectsienus k pasusercs 0, a |
pasusiercsi 0; wnu k paBHsiercs 1, al paBusiercs O; k pasnsiercs O, a | paBusiercs 1; mnn kax k,
tak u | paBusiercs O; wnm kak k, Tak u | paBusiercs 1.
HNnmocTpaTHBHBIE KOMOWHALIMN CMBICJIOBON HUTH M aHTHCMBICIIOBOM HUTH,
obpasyrommx nymiekc 17t RNA1, BKIIOYAOT GOpMYIIbI, MPUBEICHHbIE HUXKE:!
5'np-Na-Y Y'Y -Nang 3'
3'np-Na-Y'Y'Y' -Nang 5'
(ITa),
5'np-Na-Y Y Y -Nb-Z Z Z -Na-nqg 3'
3'np-Na-Y'Y'Y'-Ny -Z'Z'Z'-Nyng 5'
(IlIb),
5'np-Na- X X X -Np-Y Y Y - Na-ng 3'
3'np -Na -X'XX'-Np -Y'Y'Y'-N, -nq 5'
(Ilc),
5'np-Na-X X X-Np-Y YY -Np-Z Z Z -Nang 3'
3'np -Na -X'X'X'-Nb -Y'Y'Y'-Np -Z'Z'Z'-Ny-nq 5'



41

(I11d).

B tex cnyuasix, korna cpenctso miist RNAi npencrasineno ¢popmyoit (I11a), kaxnas
Na HE3aBUCHUMO NPEACTABISIET COOON OJUTOHYKJIEOTHIHYIO MOCIEN0BATEIbHOCTD,
copep:xaryto 2-20, 2-15 nnu 2-10 MmoauduLUUpOBaHHBIX HYKJIEOTHUIOB.

B Tex cnyuasix, korga cpenctso anst RNAi npencrasneno ¢popmyaoii (I1Ib), kaxnas
Nb HE3aBUCHMO MPEACTABISET COOOI OJUTOHYKJICOTUAHYIO MOCJIEA0BATENbHOCTD,
conepskamyto 1-10, 1-7, 1-5 unu 1-4 monudunmpoBanHbix HykieoTuaa. Kaxmnas Ny
HE3aBUCHMO MPENCTABIISET COOOM ONMTOHYKJIEOTHAHYIO MOCIEN0BATEIbHOCTD, COAEPIKAILYIO
2-20, 2-15 nnu 2-10 MmoguduUUPOBAHHBIX HYKJIEOTHUIOB.

B Tex cnyuasix, korna cpenctso mist RNAi npencrasieno kak Gopmysia (Illc),
kasknasi Ny, Ny’ HE3aBHCUMO MPEACTABIISET COOOM OJIUTOHYKJICOTUIHYIO
MOCJEA0BATENBbHOCTD, coaepxkauyto 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 unu 0
MOIU(PHUIMPOBAaHHBIX HYKIeoTUAO0B. Kaxnas N, He3aBUCUMO NpeAcTaBisieT coOon
OJINTOHYKJIEOTUAHYIO MOCJIEN0BATENbHOCTD, coaep:xayo 2-20, 2-15 unu 2-10
MOIU(PHUIIMPOBAHHBIX HYKJIEOTHUIOB.

B Tex ciyuasix, korga cpencrso anst RNAI npencraBieHo B KauecTBe (GOpPMYIIbI
(I1Id), xaxnmast Np, Np’ HE3aBUCUMO TIPEICTABIISIET COOOH OJMTOHYKJICOTHIHYIO
MOCJIEA0BATENBHOCTD, coaepxkauyto 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 unu 0
MomU(UIMPOBAHHBIX HykneoTunos. Kaxas Ny, Ny He3aBHCHMO MpecTaBiseT coboi
OJINTOHYKJIEOTUAHYIO MOCJIEN0BATENbHOCTD, coaepkaiyro 2-20, 2-15 nwnu 2-10
MOIU(pUIIPOBAHHBIX HYKIeoTunoB. Kaxnas 3 Na, Na’, Ny u N, He3aBHCHMO COIEPKUT
MOIU(HUKALIIN YePEeNyIOIIEerocs naTTepHa.

Kaxxnas uz X, Y u Z B popmynax (III), (Illa), (I1Ib), (I1lc) u (I11d) moxeT ObITh
OJIMHAKOBOM MJIN OTJIMYHOM OT OCTaJIbHBIX.

B tex cnyuasix, koraa cpenctso mist RNAi npencrasieno dpopmynoit (111), (111a),
(I1Ib), (IlIc) u (IIId), mo MeHbIIEH Mepe OUH U3 HYKJICOTHIOB Y MOXKET 00pa30BbIBATH Mapy
OCHOBAHHUI C OJHUM U3 HYKJIeOTUA0B Y'. B kauecTBe anbTepHATUBBL, IO MEHbLIEH Mepe Ba
U3 HYKJIEOTHIOB Y 00pa3yroT Mapbl OCHOBAHUH C COOTBETCTBYIOIUMH HYKJIEOTHAAMH Y ';
WM BCE TPH U3 HYKJIEOTHUAOB Y 00pa3yroT mapbl OCHOBAHUH C COOTBETCTBYIOIIIMMU
HykJeoTHaaMu Y'.

B tex cnyuasix, koraa cpenctso miist RNAi npencrasiero ¢popmyoit (I1b) umu (111d),
10 MEHbIIEH Mepe OJUH U3 HYKJIEOTUAOB Z MOXKET 0Opa30BBIBATh MAPy OCHOBAHUH C OTHUM
U3 HyKJIeOTU0B Z'. B KadecTBe aJbTepHATUBBIL, 110 MEHbLIEH Mepe 1Ba U3 HYKJIEOTUAOB Z
00pa3yroT mapbl OCHOBAHUI C COOTBETCTBYIOLIUMH HYKJICOTHAAMH Z'; WK BCE TPH U3
HYKJIEOTUZIOB Z 00pa3yroT Mapbl OCHOBAHUH C COOTBETCTBYIOIUMH HYKJIEOTHAAMH Z'.

B tex cnyuasix, koraa cpenctso miist RNAi npencrasieno B kadectse Gopmysr (I11c)
i (111d), mo MeHbLIeH Mepe OMH U3 HYKJIEOTHAOB X MOXKET 00pa30oBBIBATE MAPy

OCHOBAHUI C OAHUM U3 HyKj1eoTuao0B X'. B kauecTBe ajbTepHATUBBL, IO MEHBIIEH Mepe 1Ba
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U3 HyKJIEOTH10B X 00pa3yroT Mapbl OCHOBAHUHN C COOTBETCTBYIOIUMH HYKJIEOTHAAMH X',
WM BCE TPU U3 HYKJIEOTHUAOB X 00pa3yloT mapbl OCHOBAHUMN C COOTBETCTBYIOIIUMU
HykJeoTuaaMu X'.

B onHOM BapuaHTe OCyIecTBIeHUS MOAU(UKALMA HYKJIeoTHAa Y OTINYAETCs OT
MoaupuKany Hykineotuaa Y, MoauduKanus HyKJIeoTHaa Z OTINYaeTcsi OT Moau(HuKaum
HyKJIeoTHaa Z’, W/unu MonuduKanms HyKieotuna X OTINYaeTcs OT MOAU(pUKALIUN
HykJeotnaa X .

B onHOM BapuaHTe OCYIIECTBIIEHHUS B TEX CiIydasix, kKoraa cpeactso anst RNAi
npenctasieno Gopmynoii (I11d), mogudukarmsmu N, siBisitorest 2'-O-meTmn- wiu 2’ -G rop-
moaudukanuy. B n1pyrom BapuaHTe OCYIIECTBIEHHS B TE€X CIIy4dasX, KOraa CPEeaCTBO IS
RNAI npenctasneno gopmyoii (I1Id), mogudukanmsmu N, sisitores 2'-O-metun- wiu 2'-
¢dTop-monudukaum, U np' >0, ¥ MO MEHbIIEH Mepe OAMH Ny’ COSAMHEH C COCETHIM
HYKJIEOTHJIOM IOCcpencTBOM (pocoTroaTHOM cBsi3u. B emme npyrom BapuaHTe
OCYIECTBIIEHHS B TeX Cily4asix, koraa cpenctso aist RNAI npencrasneHo ¢opmyoii (111d),
momudukanusaMu N, siBistrores 2'-O-metun- wim 2'-gprop-momudukammu, ny' >0, u o
MEHBLIEH Mepe OJUH Np' COENUHEH C COCEHUM HYKJIEOTHIOM MOCPENCTBOM PocHOTHOATHOI
CBSI3H, a CMBICJIOBAsi HUTh KOHBIOTHPOBAHA C OTHUM I HECKOJIbKMMHU TPOU3BOJIHBIMHU
GalNAc, npucoenHeHHBIMH ITOCPEICTBOM ABYXBAJIEHTHOTO WIIH TPEXBAJIEHTHOTO
Pa3BETBIIEHHOTO JINHKEpA. B 1pyrom BapuaHTe OCYILIECTBIEHHS B TEX CIy4asx, KOraa
cpenctso st RNAI npencrasneno popmyioii (I1Id), mogudukaumsmu N, sBisirores 2'-O-
MeTUJI- Wiu 2'-prop-monuduxayy, npy' >0, U o MEHbLIEH Mepe OANH Np' COSTUHEH C
COCEIHUM HYKJIEOTHIIOM IOCPencTBOM (PocHOTHOATHOI CBA3H, CMBICIOBAst HUTh COAEPIKUT
IO MeHbIIel Mepe oiHy (HOChHOTHOATHYIO CBSA3b, U CMBICIIOBAs HUTh KOHBIOTHPOBAHA C
OIHUM WJIH HECKOJIbKUMH Mpou3BoaHbIMU GalNAc, mprcoeqMHEeHHBIMH TTOCPEACTBOM
JBYXBAJIEHTHOTO HJIH TPEXBAJIEHTHOTO PAa3BETBICHHOTO JIMHKEPA.

B onHOM BapuaHTe OCYIIECTBJICHHUS B T€X CIy4asix, Korna cpeactso st RNAI
npenctasieno Gopmynoii (Illa), monudukanusmu N, seistores 2'-O-metun- unu 2'-prop-
mMoaudukany, ny' >0, ¥ M0 MEHbLIEH Mepe OIMH Np' COSAMHEH C COCEAHUM HYKJIEOTUAOM
nocpenctsoM (GochoTHOATHOM CBSA3H, CMBICIIOBAsI HUTh COACPKUT 110 MEHBIIEH Mepe OTHY
dochoTroaTHYIO CBSA3B, U CMBICJIOBAs HUTh KOHBIOTUPOBAHA C OTHUM MJIH HECKOJIbKUMH
npon3BonHbIMU GalNAC, MpHCOeNNHEHHBIMH TOCPEICTBOM JIBYXBAJICHTHOTO WJIH
TPEXBAJIEHTHOT'O PA3BETBICHHOTO JIMHKEPA.

B onHOM BapmaHTe ocymiecTBiIeHUs cpeacTBo it RNAI SBIsieTCs MyJIbTHMEPOM,
coziepKalIiM Mo MeHbINEel Mepe ABa OyIUIeKca, mpenacraBieHHbx Gopmysoit (111), (11a),
(IIIb), (IMlc) u (I11d), roe AyrIeKChl COeNUHEHbI TUHKEPOM. JIMHKep MOKET ObITh
paciierIsieMbIM UITH HepaciiersieMbiM. HeoOs13aTenbHO, MyIbTHUMED AOMOJHUTEIBHO

COACPIKUT JIMTaHA. KEDK)II)Iﬁ U3 AyIJICKCOB MOXET OBITH Hall€JICH Ha OJUH U TOT K€ I'CH HUJIN
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HAa JIBa PA3JIMYHBIX T'€HA WIH KaKIbIH U3 OYIUIEKCOB MOXKET OBbITh HALIEJIeH HA OJJUH U TOT K€
T'eH B IBYX Pa3JINYHBIX LIEJIEBBIX CaiiTax.

B oxpHOM BapmuanTe ocyinectBieHus: cpencTso st RNAI sSBIsieTcst MyJIbTHMEPOM,
COZEp KAIINM TPH, YETBIPE, IAATh, IIECTh WK 0oJiee YIIEKCOB, PEACTaBICHHBIX (POPMYJIIOH
(IID), (ITa), (I1Ib), (I1Ic) u (I1Id), rme AyrIeKChl COeMUHEHbI TUHKEPOM. JINHKEp MOKET OBbITh
pacuienisieMbIM MM HepacuierisieMbiM. HeoOs13aTenbHO, MyJIbTUMED AOMOJHUTEIHHO
comepskuT jurana. Kaskapiii U3 AyIieKCOB MOKET ObITh HALIEIEH Ha OJUH M TOT K€ T'€H WU
Ha JIBa Pa3JIMYHBIX T'€HA WM KaKIbIA U3 OYIIEKCOB MOXKET OBbITh HALIEJIEH Ha OJUH U TOT K€
T'eH B IBYX PA3JINYHBIX LIEJIEBbIX CaliTax.

B onHOM BapuaHTe ocyiiecTBiieHus aBa cpenctaa st RNAI, npeacraBieHHbIe
dopmyoii (1ID), (I11a), (I1Ib), (Illc) u (I1Id), coenuHEeHbI APYT C APYTOM HA 5’-KOHLIE, U OJUH
i 00a 3’-KoHIa HeoOs13aTeIbHO KOHBIOTUPOBAHBI ¢ TUraHAoM. Kaxknoe u3 cpeancTB MOKET
OBITH HAIIEJIEHO HA ONIMH U TOT K€ TeH WK Ha JABA PA3JIMYHBIX Me€HA WU KaXKJI0e U3 CPEACTB
MO3KET OBITh HALIEJIEHO HA OJIUH U TOT K€ T€H B JIBYX PA3JINYHbBIX LIEJIEBbIX CalTax.

B paznuunbIx myOauKanusx OmucaHbl MyJIbTUMEpPHBIE cpencTia 1t RNAI, KoTopble
MOJKHO MPUMEHSITh B CIIOCO0AX COTJIACHO HACTosIEMy n3o0perenuro. Takue myOmukamuu
BKirouaroT W02007/091269, matent CIITA Ne 7858769, W02010/141511, WO2007/117686,
W02009/014887 u W0O2011/031520, nmoiHOE ConepsKaHNue KOTOPBIX, TAKUM 00Pa3oM,
BKJIFOUEHO B JAHHBIN JOKYMEHT NP TOMOIIH CChUIKH.

Cpencrso ans RNAI, coneprxainee OAMH WIKM HECKOJIBKHX YIJIEBOIHBIX (DparMeHTOB,
KOHBIOTHMPOBAHHBIX CO cpeacTBoM aiisi RNAL, MOXKeT yaydinarh OQHO WJIH HECKOJIBKO
coiicts cpenctea st RNAi1. Bo MHOrux cnyuasix yrieBonsbiil pparment Oyner
HpUKperuieH K MoauduimpoBaHHoil cyObeannune cpencraa ainst RNAi. Hanpumep,
prOO3HBIH caxap OAHOM UM HECKOJbKUX PHOOHYKJICOTHIHBIX CYOBEIUHHI] CPEACTBA,
npenctassiroiiero codoii dSRNA, MOKHO 3aMemaTh ApyrumMu pparMeHTaMmu, Hanpumep,
OTJIMYHBIM OT yrJieBoAa (MPearnOYTUTETBHO [IUKIMYECKUM) HOCUTENIEM, K KOTOPOMY
MPUCOENVHEH YIIIEBOAHBIN JTUTraH. PHOOHYKICOTUIHYIO CYObEeUHUILY, B KOTOPOI
puOO3HBIH caxap CyObeNMHUIIBI ObLT 3aMeIeH TAKHMM 00pa3oM, Ha3bIBAIOT B JAHHOM
JNOKyMeHTe cyObenunuLei ¢ moaudukanueii-3amernenueM pudo3sl (RRMS). [uknudeckuii
HOCHTEJIb MOXKET OBbITh KapOOLMKITNIECKOW KOJIBIIEBOW CUCTEMOM, /1. €. BCE aTOMBI B KOJIbIIE
SIBJIAFOTCS AaTOMAaMHM YTJIEPOAA, WIH IeTePOLUKINIECKON KOJIbLEBOW CUCTEMOM, /1. €. OIUH
WJTH HECKOJIBKO aTOMOB B KOJIBIIE MOTYT OBITh F€TepOaTOMaMU, HANPUMED, a30TOM,
KUCJIOPONIOM, cepol. LIk Iimueckuil HOCUTeNb MOXKET ObITh MOHOLIMKJIMYECKOU KOJIBIIEBOU
CUCTEMOU WJIM MOKET COZepKaTh JIBa UK OoJiee KOJel, Hanpumep, KOHIEHCUPOBAHHBIE
KoubIa. [{UKITUdecKuii HOCUTEITb MOKET OBbITh MOJTHOCTHIO HACBIIIEHHON KOJIbIIEBON
CHUCTEMOW WJIM OH MOKET COAEPKATh OHY MJIM HECKOJIBKO ABOMHBIX CBA3EH.

Jlurang MoxeT ObITh MPUCOEANHEH K MOJIMHYKJIEOTUAY Yepe3 Hocuresb. Hocurenu

BKJIFOYAIOT (1) IO MEHbIIEH Mepe OHY “TOYKY MPUCOETUHEHUS K OCTOBY , MPEANOYTUTENBHO
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IBE “TOYKU MPUCOEIMHEHUs K OCTOBY U (11) IO MEHbIIEH Mepe OHY “‘CBS3bIBAIOIIYIO TOUKY
npucoenAnHeHus . BrlpaxkeHue “Touka NpUCOEANHEHMsI K OCTOBY , UCIIONb3yEMOE B JaHHOM
JIOKYMEHTE, O3Ha4aeT (PyHKLHNOHAJBHYIO TPYIILY, HAnpumMep, TAAPOKCUIBHYIO TPYIILY, HIIH,
KaK MPABUJIO, CBsI3b, TOCTYITHYIO Uil BBEIECHUSI HOCUTEIIS B OCTOB U KOTOPAsi MOAXOIUT sl
3TOrO, Hanpumep, pochar nim MorupUIMPOBAHHBIN Gocdart, Hanpumep, CepOCOREPIKALIHH
OCTOB pUOOHYKJIEMHOBOW KHCIIOTHI. BbIpaskeHne “CBA3bIBAIONIAs TOYKA IPUCOSANHEHUS
(TAP) B HEKOTOPBIX BApPUAHTAX OCYLIECTBICHHS O3HAYAET BXOSIIUIN B KOJIBIIO aTOM
LUKJIMYECKOTO HOCUTEJIS, Hanpumep, aTOM yIIIepo/ia WK TeTepoaTtoM (OTIIMYHBIN OT aToMa,
KOTOPBII 00€CTIeunBaeT TOUKY MPUCOSTUHEHHSI K OCTOBY ), C KOTOPBIM CBSI3bIBAETCS
BbIOpaHHBIN QparMeHT. @parMeHT MOXKeT ObITh, HANPUMED, YTIIEBOIOM, HANPUMED,
MOHOCaxapuioM, AUCAXAPUIOM, TPHCAXAPUAOM, TETPACAXAPUIOM, OJIUTOCAXaPUIOM U
nojucaxapunom. HeoOs3aTenbHO, BBIOpaHHBIN (PparMeHT COENMHEH MPOMEKYTOUHOH CBSA3BIO
C IMKJIMYECKUM HocuTeneM. TakuM 00pa3oM, HUKINYECKUH HOCUTENb OyAeT 4acTo
BKJIFOUATh (PYHKLMOHAIBHYIO TPYIITY, HANpUMep aMAHOTPYIITY, UITH, KaK MPaBHJIO,
o0ecreunBaTh CBS3b, KOTOPAs MOAXOIUT JUIsI BBEACHUS WITH CBSI3bIBAHUS IPYTOTO
XUMHYECKOTO CTPYKTYPHOTO 3JIEMEHTA, HANpUMEP JTUTAH/IA, C COCTABHBIM KOJIBIIOM.

Cpencrsa myist RNA1 MOXXHO KOHBIOTHPOBATH C JIMTAHZIOM Yepe3 HOCUTEIb, I71e
HOCHUTEIb MOXKET ObITh IUKJIMYECKON IPYIION WM allUKJINYECKOH rPYIIIOi;
NPEANOYTUTENBHO, IUKJINYECKasl IPyIa BeiOpaHa U3 MUPPOIHINHIIIA, THPA30INHIIIA,
NUPA30JIUANHIIA, IMUIA30JIMHIIIA, UMUIA30IUANHNTIA, TUIIEPUINHIIIA, TUIIEPA3UHIIIA,
[1,3]-nuokconana, OKCa30IUANHIIIA, H30KCA30IUINHNIIIA, MOP(OIHMHNIA, THA3OIHINHNIA,
W30THA30JIMANHNJIA, X UHOKCATIMHUJIA, TUPUAA3UHOHUIIA, TETparuapodypuia u AekannHa;
IPEIIOUTUTENBHO, ALUKINYECKas TPYIa BbIOpaHa U3 OCTOBA, MIPEACTABIISAIOIIEr0 COO0H
CEePUHOJI, UM OCTOBA, MPEICTABIIAIOIIEr0 COOON TN TaHOIAMUH.

B onpeneneHHbIX KOHKPETHBIX BAPUAHTAX OCYLIeCTBICHHs cpeacTBoM st RNAIL st
NPUMEHEHHs B CIIOCO0aX COTTACHO HACTOSIIEMY H300PETEHHIO SBISIETCS CPEACTBO,
BBIOpPaHHOE U3 TPYIIIBI, COCTOSIIEH 13 CPEICTB, MepeUrcieHHbIX B Tabiuue 1 u tabnune 2.

Takue cpeacrtea MOTYyT AOMOJHUTCIIBHO COOACPKATD JIMTaH/.

A.  Jlueanowr

Cpenctra, npencrasisiromue codoit neyxuenodeunyto PHK (dsRNA), cornacao
HACTOSIIEMY N300pETEHUIO HEOOS3aTeTbHO MOTYT OBITh KOHBIOTHPOBAHBI C OJJHUM KU
HECKOJIbKUMH JIurannamMu. JIurang MokeT ObITh MPUCOSIUHEH K CMBICIIOBON HHTH,
AHTHCMBICJIOBOM HUTH MUK 00€UM HUTSIM Ha 3’-KOHILIE, 5’ -KOHILIE WK 000oux KoHIax. K
PUMeEPY, JIUTAHI MOKET ObITh KOHBIOTUPOBAH CO CMBICJIOBOUM HUTBIO. B MpenmnouTuTe IbHbIX
BapHaHTaX OCYIIECTBJICHHS JIUTaH KOHBIOTUPOBAH C 3’ -KOHIIOM CMBICJIOBOW HUTH. B omHOM

NpeaAnOUTUTECIIbHOM BAPUAHTE OCYLHCCTBJICHUS JIMTAHA ABJIACTCA JIUTAHIOM,



npeactapisromuM coboit GalNAc. B 0co0eHHO npeanoyYTHTEIbHBIX BApUAHTAX

OCYIIECTBJICHUs JIMTaHN nipenctasisier coooit GalNAcs:
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B HEKOTOPBIX BapHUaHTaxX OCYLWECTBICHUA JIMTAaH, HAnpumep, JNranna,
npeacrasisromui coboit GalNAc, npucoenunes k 3'-koHuy cpenctea 1t RNA1. B ogHom

BapUaHTE OCYINECTBJICHUs cpencTBO il RNA1 KOHBIOTHPOBAHO C JINTAHIOM, HANPUMED,

JUraHaoM, npenctaBisromuM codoit GalNAc, Kak MoKa3aHO Ha CIEeNyoIel cxeme:
»
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rne X npencrapisier coboii O uinu S. B oqHOM BapuaHTe OCyIIeCTBIECHUsS! X MPEACTABISET
coboii O.

[ITupokuii CIEKTP CTPYKTYPHBIX 3JTEMEHTOB MOXKET OBITh COETMHEH CO CPENCTBAMHU
st RNAI cornmacao HacTosimeMy n3o0perenuto. [lpeanodrurensHpiMu pparMeHTaMu
SIBJISTFOTCS] JIMTAH/BI, KOTOPBIE COEIUHEHBI, MPEIIOYTHTEIBHO KOBAJIEHTHO, JINOO
HETIOCPEACTBEHHO, JIN0OO OMOCPENOBAHHO YepPe3 MPOMEKYTOUHBIH CBA3bIBAIOINUN (PPArMEHT.

B nmpennoytuTenbHBIX BApUAHTAX OCYIIECTBIICHHUS JINTAHI H3MEHSET pacrpeieieHue,
HALETTMBAHNE WJIH BPEMsI CYIIECTBOBAHUS MOJIEKYJIbI, B KOTOPYIO OH BBE/IeH. B
NPEANOYTUTENBHBIX BAPHAHTAX OCYIIECTBIIEHHS JIUTaHA 00eCIIeUYnBAET MOBBIIIEHHYIO
ap(pUHHOCTH B OTHOIIEHNH BHIOPAHHON MUIIEHU, HANpUMEP, MOJIEKYJIbI, KJIETKH WX THITA
KJIETOK, KOMITAPTMEHTA, PELeTITOpa, HanpuMep, KIETOYHOTO KOMIIAPTMEHTA WITH YacTH
OpraHa, TKaHH, OpraHa WIN y4acTKa Tella, Hanpumep, 1o CPaBHEHUIO C BUAAMH, Y KOTOPBIX
OTCYTCTBYET TaKol surana. Jlurauael, oGecreunBaroLye MOBbIIEHHYO ad(GUHHOCTD B

OTHOLLICHUH Bbl6paHHOﬁ MHUIOCHH, TAKXKEC HA3bIBAIOT HALICJIMBAOIIUEC JIMT'aHAbI.
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Hexkoropsble nuranapl MOryT UMETh SHAOCOMOJIUTUYECKHE CBOMCTBA.
DHIOCOMOIIUTHYECKUE JIMTAHABI CIIOCOOCTBYIOT JIM3UCY SHIAOCOMBI U/UJIH TPAHCIIOPTY
KOMITO3UIIH COTJIACHO HACTOSIIIEMY H300PETEHUIO HIIN €€ KOMIIOHEHTOB U3 SHIIOCOMBI B
LIUTOIIJIA3MY KJIETKU. DHIOCOMOJIUTUYECKHUI JIMTAHA MOKET NPECTABISITh COOOI
MOJIMAHUOHHBIN NENTUA WU NeNTUIOMUMETUK, KOTOPBIH npossiseT pH-3aBucumyro
MeMOpaHHYIO0 aKTHBHOCTb U ()y30r€HHOCTh. B OHOM BapuaHTe OCyIeCTBICHUS
SHIOCOMOJIUTHYECKUI JIMTaH/T IPUHUMAET aKTHBHYIO KOH()OPMALIUMIO TIPH SHAOCOMATIbHOM
pH. “AxtuBHast” KOH(POPMALIUS SIBJIIETCS TAKON KOH(pOpPMAILHEH, TPU KOTOPOH
SH/IOCOMOJIUTHYECKUI JIMTAH]T CIIOCOOCTBYET JIM3UCY SHAOCOMBI H/WUJIH TPAHCTIOPTY
KOMITO3UIIH COTJIACHO HACTOSIIIEMY H300PETEHUIO HITH €€ KOMIIOHEHTOB U3 SHIOCOMBI B
LUTOIIa3My KJIeTKU. MIutrocTpaTuBHbIE SHIOCOMOIUTHYECKUE JINTAH bl BKJIIOYAOT MENTU/
GALA (Subbarao et al., Biochemistry, 1987, 26: 2964-2972), nentun EALA (Vogel et al., J.
Am. Chem. Soc., 1996, 118: 1581-1586) u ux npousBonnsie (Turk et al., Biochem. Biophys.
Acta, 2002, 1559: 56-68). B onHOM BapuaHTe OCYIIECTBJICHHS SHIOCOMOTUTHIECKHIA
KOMITOHEHT MOJKET COAEPKaTh XUMUIECKYIO TPYIIyY (Hanpumep, aMUHOKHUCIIOTY ), KOTOpast
OyneT mperepneBaTh H3MEHEHHS B 3apsi/ie MUIM POTOHUPOBAHUH B OTBET HAa M3MeHeHust pH.
DHIOCOMOIIUTHYECKUI KOMITOHEHT MOXKET OBbITh JIMHEHHBIM MJIH Pa3BETBICHHBIM.

JIuraHabl MOTYT yJIy4IIATh TPAHCIOPTHPOBKY, TMOPUIM3ALIMIO U CBOMCTBA
cneun(pUIHOCTH U MOTYT TaKXKe yJIy4IIaTh YCTOWYMBOCTD K HYKJI€a3aM MOy YeHHBIX
€CTEeCTBEHHBIX WJIM MOAU(DHULIHNPOBAHHBIX OJIMTOHYKJIEOTH/A WIIN TIOJUMEPHON MOJIEKYJIBL,
coiepKalIx JI0OYI0 KOMOMHAIIMIO MOHOMEPOB, OMMCAHHBIX B JAHHOM JIOKYMEHTE, W/UJIH
€CTEeCTBEHHBIX WJIM MOAU(HULHNPOBAHHBIX PHOOHYKJIEOTHIOB.

JIuranzpl, KaK MPaBHJIO, MOTYT BKJIOYATh TEPANEBTUYECKHUE MOIU(PHUKATOPBHI,
Hanpumep, NJIsl yCUJIEHUS MOTJIOLIEHNs; TUarHOCTUYECKUe COeTUHEHUs WK "pernopTepHble”
TPYIIIbL, Hanpumep, ISl OTCIKUBAHUS pacIpeleIeHNs, TePEeKPECTHOCIINBAIOIINE CPECTBA
U MPHUJAIOLINE YCTOWYHBOCTD K HyKJIea3aM (pparMeHTbl. OOLIMe npuMepsl BKIIOYAKOT
JIMMUABL, CTEPOUIIbI, BUTAMUHBI, Caxapa, OeJKH, NeNTHAbI, TOJIMAMHUHBI U MUMETHKH
NEenTHIOB.

JIuraHabl MOTYT BKJIFOYATh BELIECTBO, BCTPEUAIOIEECs B IPUPOJE, TAKOE KaK OEJIOK
(nanpumep, cpiBOpOTOUHBIH anmbOyMuH yenoBeka (HSA), munonpoTenH HU3KOH MIOTHOCTH
(LDL), nunonporens Bbicokoi miotHocTr (HDL) nnu rnobynun); yrineson (nanpumep,
IEKCTpaH, MyJUTyJIaH, XUTHUH, XUTO3aH, UHYJINH, UKJIOASKCTPHH WM T'HAJypOHOBasl KUCIIOTA)
i anua. JIMrasg Takke MOKET ObITh PeKOMOMHAHTHON MITM CUHTETUYECKOH MOJIEKYJIOHN,
TaKON KaK CUHTETUYECKUM NMONUMEp, Hanpumep, CHHTETUUeCKast MOJIMaMHUHOKHUCIIOTA,
OJIUTOHYKJIEOTHN (Hanpumep, anramep). [[ppumMepbl MONTHAMIHOKUCIIOT BKIIFOYAIOT
NOJIMAMUHOKHCIIOTY, IPEACTABILIIOY0 co0oit mommnmsnH (PLL), monu-L-acnaparnHoByro
KUCJIOTY, NONU-L-ryTaMUHOBYIO KUCJIOTY, COMOJUMED CTUPOJIA U aHTMPUIA MaJIENHOBON

KHCJIOTBI, COITIOJIUMED L-.]'IaKTI/II[a U MIUKOJIMAA, COMOJIUMEDP AUBUHUIIOBOTO B(I)I/Ipa 141
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MaJIEMHOBOTO aHTuApuaa, N-(2-rugpokcunponui)Meak puaamMugHeii conomumep (HMPA),
nonmstuneHrnukons (PEG), nonusununoseiii cimpt (PVA), nomnyperasn, nomm(2-
STHJIAKPIIOBYIO KUCJIOTY ), N-M30MponmIakpuiIaMuIHbIe TTIOJTUMEPbI WiH ronudocdasus.
ITpumeps! MOIMAaMUHOB BKIIFOYAIOT: MOJUATUIIEHUMUH, nomuinusul (PLL), ciepmus,
CTIIEPMU/IUH, NTOJIMAMUH, TICEBONENTH I-TIOMAMUH, MOJUAMUH-TIENITUIOMUMETHK,
NOJIMAMUH-JIEHIPUMEp, apTUHUH, AMUJUH, IPOTAMUH, KATUOHHBIH JIMMUJ, KATHOHHBIN
nopHUpPHH, YETBEPTUYHYIO COJIb MOJIMAMHHA WU alib(a-CIUPATbHBIN MEMTHI.

JIuraHabl TaK»Ke BKIIOYAIOT HALGTUBAIOIINE TPYIIIbI, HaNpUMep, HAleINBAIoIIee Ha
KJIETKY WJIH TKaHb CPEACTBO, HaNpUMep, JEKTHH, TJIMKOTIPOTEHH, JINIH] WK OEJIOK,
Hanpumep, AaHTHTENO, KOTOPOE CBSI3bIBAETCS C ONPENEICHHBIM KJIETOUYHBIM THIIOM, TAKUM KaK
KJIeTKa nouku. Harnenusaromieid rpynmnoi MOryT ObITh THPEOTPOITNH, MEIAHOTPOITHH, JIEKTHH,
TJIUKOTIPOTENH, TOBEPXHOCTHBIN O€JIOK A, yIJIeBOA-MYLIMH, TOJIUBAJICHTHAS JIAKTO3a,
NOJIMBAJICHTHAS TaJlakTO3a, N-alleTHIraIakTO3aMHH, N-alleTHITIIFOKO3aMIH, TIOJIHMBAJICHTHAS
MaHHO03a, TOJINBAIEHTHAsA (PyK03a, TIIMKO3WINPOBAHHbIE TOJIMAMHUHOKHUCIIOTHI,
NOJIMBAJICHTHAS TaJIAKTO3a, TpaHcheppHH, onchocdoHaT, MOTUrIyTaMaT, MoJIuacnapTar,
JIUMH, XOJECTEPHH, CTEPOUI, KeJTdHasi KucioTa, pomar, Butamud B12, 6uotun, RGD-
nentun, mumetuk RGD-nentuaa win anramep.

Jlpyrue npuMepsl IMTaHAOB BKIFOYAIOT KPACUTENN, HHTEPKATMPYIOLINE CPENCTBA
(nanpumep, akpUANHBI), CUTUBAIOLIUE CPENCTBA (Hanpumep, ncopaned, MUTOMUIMH C),
nopdupunsl (TPPC4, Texcadupun, candupu), NOJUIUKINIECKIE APOMATHIECKHE
yrieBonopoasl (Hanpumep, peHasuH, turuapodeHasH), HICKYCCTBEHHbIE SHAOHYKJIea3bl WIIH
xenatop (nanpumep, EDTA), nunodunbHble MONEKYIIbL, Hanpumep, XOJeCTEPUH, XOJIEBYIO
KUCJIOTY, aJaMaHTaHYKCYCHYIO KUCJIOTY, |-MHPEHMACIAHYIO KUCIIOTY, AUTHIPOTECTOCTEPOH,
1,3-6mc-O(rexcaneui)rINIepHH, FepaHNIOKCUTeKCUIIBHYIO TPYIIY, FeKCaaeI-TIHLePHH,
OopHeos, MeHTOJ, 1,3-MponaHano, renTaAeluIbHYIO TPy, NaJbMUTHHOBYIO KHCJIOTY,
MUPHUCTUHOBYIO KUCIIOTY, O3-(0J1€01T)TUTOXO0NIEBYIO KUCTIOTY, O3-(0JI€0MIT)X0JIEHOBYIO
KUCJIOTY, TUMETOKCUTPUTHI HJTH (PEHOKCA3UH U TIENTUAHbIE KOHBIOTATHI (Hanpumep, enTH
antennapedia, Tat-nmenun), ankunupyromue cpeactna, Gocdar, amuno, mepkanto, PEG
(nanpumep, PEG-40K), MPEG, [MPEG],, nonnamMuHO, aKuJjl, 3aMeIeHHbIA KU,
MEUEHHBIE PAJIMON30TOIIOM MapKephbl, PEPMEHTHI, ralTeHsbl (Hanpumep, ONOTHH),
MOMOIITHUKH TPAHCIIOpPTa/BCachiBaHus (Hanpumep, acnupuH, BuramuH E, ¢pommneByro
KUCJIOTY), CHHTETHYECKHE PUOOHYKIICOTH I (Hanpumep, MMAIA30J1, ONCUMHIA30I,
I'MCTAMHH, IMHIA30JIbHbIE KJIACTEPhI, KOHBIOTaThl aKPUAHH-UMHUIA30J1, KoMIuteke Eu3+
TeTpaazamMakpouukibl), nuaurpodenmt, HRP mnu AP.

Jlurannamu MOTyT OBITh O€JKH, HANpUMep TIUKOTIPOTEUHBI, TN IENTHIBL, HANPUMED
MOJIEKYJIbI CO crierupuieckoi adh(UHHOCTHIO B OTHOLIEHUH KO-JIMTaH/a, UIH aHTHUTENA,
Hanpumep aHTUTEIO0, KOTOPOE CBSI3bIBAETCS C ONPENETICHHBIM KJIETOUHBIM THIIOM, TAKUM Kak

pakoBas KJIETKA, SHAOTEINAJIbHAS KJIICTKA UK KOCTHAs KJICTKA. .HI/IFaHI[bI MOTYT TaK¥XK€
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BKJIFOUATh TOPMOHBI U peLenTOpbl FOpMOHOB. OHM Tak>k€ MOTYT BKJIFOUATh OTJIMYHBIE OT
NENTUAOB BUABI, TAKUE KaK JIUIHU/bL, JIEKTUHBI, YIJIEBObI, BUTAMUHBI, KOPAKTOPBI,
MOJINBAJICHTHYIO TUIFOKO3Y, MOJMBAJIEHTHYIO rajakTosy, N-aleTuiaragsakro3aMuH, N-
alleTUITTIOKO3aMUH, TTOJIMBAJIEHTHYI0 MAHHO3Y, NIOJUBAJIEHTHYIO (PYKO3Yy WUJIM allTaMephl.
Jlurangom, HarpuMep, MOKET ObITh JIMIonoaucaxapus, akrusatop MAP-kunass! p38 win
axtuBatop NF-kB.

JIuraHagoM MOKET OBITh BELECTBO, HANpUMED, TEKAPCTBEHHOE CPEICTBO, KOTOPOE
MOJKET YBEJUYHMBATh MOTJIOLUIEHUE CPENCTBA, peacTasJsiroinero codoit uPHK, kneTkoii,
HampuMep, MyTeM pa3pyLIeHUs] LIUTOCKEeNeTa KIETKU, Hanpumep, TyTeM pa3pyLIeHus
MUKPOTPyOOUYeK, MUKPO(HIAMEHTOB U/ HJIH MPOMEKYTOUHBIX (PHIIAMEHTOB KJIETKH.
JlekapCTBEHHBIM CPEICTBOM, HAMIPUMED, MOXKET ObITh TAKCOH, BUHKPUCTHH, BUHOJACTHH,
LIUTOX aJIa3MH, HOKOAA30J, SITUIAKUHOJIH, JIATPYHKYJIMH A, (aJUIONINH, CBUHTOIUA A,
WHJAAHOLMH WJIK MHOCEPBUH.

Jlurana MOXeT yBeIMYUBATh MOIJIOIIEHNE OJIMTOHYKJIEOTH 1a KJIETKOH, HallpuMep,
NyTeM aKTUBAL[MU BOCTIAJIUTENbHON peakuun. MIumrocTpaTHBHBIE IMTaHABL, KOTOPBIE OyayT
o0J1aaTh TAKUM JEMCTBHEM, BKITFOUAIOT (hakTop Hekposa omyxonei anbda (TNF-ansda),
UHTepJIeHKuH-1-6eTa wim ramma uatepdepoH.

B onHOM acnexre nurann sBJIsIeTCs JTUIMUAOM UM JIMMUHON MONeKyo. Takue
JIUNMJbI UK JIMIIUAHBIE MOJIEKYJIbI IPEATIOUYTUTEIBbHO CBA3BIBAIOTCS C CHIBOPOTOYHBIM
OenkoMm, Hanpumep, CBIBOPOTOUHBIM anbOyMuHoM uenoseka (HSA). CesspiBaromuiics ¢ HSA
JIUTaHj JieJaeT BO3MOXKHBIM paclpenieseHle KOHbIoraTa B LIeJIeBOU TKaHU, Hanpumep,
OTJIMYHOH OT TKaHU MOYeK LeJIeBON TkaHu opranusMa. Hanpumep, LeneBoii TKAHBIO MOXKET
OBbITh EYEeHb, B TOM YHUCIIE TAPEHXUMATO3HbIE KJIETKH MeYeHH. Takke B KaueCTBe JINTAH/IOB
MO>KHO HCTIOJIb30BaTh JPyrue MOJIEKYJIbI, KOTOpble MOTYT cBsA3bIBaThCs ¢ HSA. Hanpuwmep,
MO>KHO HUCTIONIb30BaTh HAMIPOKCEH WJIM aCTIUpUH. JIMITUI Wil TUMUIHBIN JTUTaHI MOXeET (a)
YBEJINYHMBATh YCTOWYHBOCTh K Pa3pyIlIeHUI0 KOHBIOTaTa, (b) yBeIMUMBATh HALIEIMBAHUE U
TPAHCIIOPT B LIEJIEBYIO KJIETKY WJIHM KJIETOYHYIO MeMOpaHy W/wi () MOXKeT ObITh
UCTIOJIb30BaH JIJIsl KOPPEKTHUPOBKH CBSI3bIBAHUS C CBIBOPOTOYHBIM OestkoM, Hanpumep, HSA.

JIMnuaHbIA TUrasa MOKHO MPUMEHSTD JJIsl MOAYJIUPOBAHUS, Hanpumep,
peryJIupoBaHus CBA3bIBAHMSI KOHBIOTATa C LiesieBoH TKaHblo. Hanpumep, MeHee BEpOsTHO,
YTO JIMIHJ] WM JINTIHJTHBIN JINTaHA, KOTOPBIH cBsi3biBaeTcs ¢ HSA Oonee cunbHO, Oyzmer
HALIEJINBATHCS HA MTOYKU U, TAKUM 00pa3oM, MeHee BEPOSITHO, YTO OH OyIE€T BBIBOAUTHCS U3
opranusMa. JIunuj wny JUNUIHBIN JUraHzd, KoTopble cBs3biBatoTcsi ¢ HSA MeHee cunbHO,
MO>KHO NPUMEHSATD JUJIs1 HalleIMBAHUS KOHBIOTAaTa Ha MOYKH.

B npeanodrutensHOM BapuaHTe OCYLIECTBJIEHUS JIUITUHBIN JTUTaH CBSI3bIBAETCS C
HSA. IlpennoururensHo, oH cBs3biBaeTcs ¢ HSA ¢ nocrarounoii appruHHOCTBIO, TaK 4TO

KOHBKOI'aT 6y/:[eT MPEATIOUTUTEIIbHO PACIIPEACTIATHCA B TKAHU, OTJIMYHOHN OT TKaHU ITOYEK.
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OpHako, MpeanoYTUTENbHO, YTOOB ad)(PUHHOCT HEe ObLJIa HACTOJIILKO CHIIBHOH, YTOOBI
csizbiBaHue HSA-mrann 6010 HEOOpaTUMBIM.

B npyrom npeanoyTuTenbHOM BapHaHTE OCYLIECTBICHUS JIMITUAHBIA JTUTaH
csi3biBaeTcsi ¢ HSA cnmabo mnm BooOIie He CBA3BIBAETCS, TAK YTO KOHBIOTAT
NPEANOYTUTENBHO OYAET pacrpenensTbes B mouke. JIpyrue pparMeHTsl, KOTOpPbIE HAleJIeHBI
Ha KJIETKH TOYEK, TAK)K€ MOXHO HCIIOJIb30BaTh BMECTO MJIM B JIONOJHEHHUE K JIUTTHIHBIM
JIMTaHIAM.

B npyrom acnekTe JTUraHIoM siBsieTCs GparMeHT, HanpumMep, BATAMUH, KOTOPBIA
NIOTJIOINAETCS LIEJIEBOH KIIETKOM, Hanpumep, npoaudepupyromei kietkoil. TakoBbie
SIBJIIFOTCS] OCOOCHHO MPUTOHBIMU JIJIs1 JICUEHHS] HAPYIICHUH, XapaKTePU3yOIIUXCS
HEKeJIaTeNIbHOH nponudepanneii KIeToK, Hanpumep, 30Ka4eCTBEHHOTO WIN
I0OPOKAYECTBEHHOTO TUIIA , HANPUMED, PAKOBBIX KJIETOK. MIIIFOCTpaTHBHbBIE BUTAMHHBI
BKJrO4aroT BuTaMuH A, E u K. JIpyrue munocTpaTiBHbIE BUTAMUHBI BKIIFOYAOT BUTAMHHBI
rpymmsl B, nanpumep donmuesyro kuciory, B12, pudodnaBuH, OMOTHH, TUPUAOKCAIb, HIIH
Apyrue BUTAMHUHBI HITH IUTATEJbHBIE BEIECTBA, MTOTIOMAeMbIe PAKOBBIMH KileTKaMu. Taxxke
BKJroueHbl HAS, nmunonporens Hu3koi miotHoctd (LDL) 1 TUnonpoTenH BBICOKOH
wiorHoctu (HDL).

B npyrom acnexre JTUraHIoM SIBJISIETCS CPEACTBO, 0OecneunBaroiiee NpOHNKHOBEHUE
B KJIETKY, MIPEANIOYTUTENBHO CITUPATIBHOE CPENCTBO ISl IPOHUKHOBEHHMS B KIIETKY.
IIpennouTHTeNBHO, CPEACTBO SBIIACTCS aMPUIIATHIECKUM. MITFOCTPaTUBHBIM CPEICTBOM
ABIIIETCS MENTH, TAKOH Kak tat mnu antennopedia. Ecnu cpeacTBoMm siBisieTcs nenTH, TO OH
MOKeT OBITh MOAUDUILIMPOBAHHBIM, BKJIFOUAsl MENTUANIMUMETHUK, HHBEPTOMEPBDI, OTIHMYHbIE
OT MEeNTUAHBIX WU IICEBAONIENTHHBIE CBSI3U U MpuMeHeHue D-amunokucnoT. CrimpanbHbIM
CPEICTBOM MPEATIOUTHTENBHO SBJISIETCS ab(ha-CIHPaTIbHOE CPEACTBO, KOTOPOE
NPEANOYTUTENBHO XapaKTepu3yeTcs: TunoGuiabHOi U tunodoOHoH (azoii.

JIuraHmoM MOKET OBITh MENTH/I WK NeNTUAOMUMETHK. [lenTuaoMUMeTHK (Takke
HA3bIBAEMBIN B JAHHOM JIOKYMEHTE OJIMTOMENTHIOMUMETHKOM) SIBJISIETCSI MOJIEKYJIOH,
CIIOCOOHOH CBOPAYUBATHCS B OMPEIENEHHYIO TPEXMEPHYIO CTPYKTYPY, MOTOOHYIO
€CTeCTBEHHOMY renTuay. @parMeHT, npeACcTaBISIOmui cOOOH menTu uim
NENTUAOMHUMETHK, MOXKET COCTaBJIATh MPUMEPHO 5-50 aMHUHOKHUCIIOT B JUTUHY, HANPUMeD,
npumepHo 5, 10, 15, 20, 25, 30, 35, 40, 45 unu 50 amuHokuCHOT B AnuHy. [lentuaom unm
NEeNTUAOMHUMETHKOM, HAIIPUMEDP, MOXKET OBITh MENTH, 00ECIIEUNBAIOLINIA TPOHNKHOBEHHE B
KJIETKY, KATHOHHBIA MenTHz, aMUIaTHIeCKHi MenTU Wik ruapodoOHbIH NenTHa
(nanpumep, cocrosiuii raBHbIM 0Opa3om u3 Tyr, Trp uinu Phe). @parmentom,
NPEACTABISIFOIINAM COOOH MeNnTH, MOXKET ObITh MENTHA-IEHAPUMED, CTEPUIECKU
3aTPYAHEHHBIN NENTUA UM NEPEKPECTHO CUIMTHIN nentu. B npyrom ajabTepHaTHBHOM
BapuaHTe (parMeHT, NpeACTaBILIIOMUI cOO0H menTu, MOXKET BKII0OYaTh THAPO(GOOHYIO

MOCJIEIOBATEIBHOCTD, KOHTPOJUPYIOLIYIO ITepeHoc yepe3 MeMOpany (MTS).
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HnmocTtpatusHbii copepxamuii ruapododnyro MTS nenrun sensercs RFGF ¢
aMHHOKHUCJIOTHOM nocnenoBareabHOCTbI0 AAVALLPAVLLALLAP (SEQ ID NO: 1).
RFGF-ananor (nanpumep, amunokucnotHas nocienosareibHOCT AALLPVLLAAP (SEQ
ID NO: 2)), conepxatuii runpododuyro MTS, Takke MOKeT ObITh HALIETUBAIOLIUM
¢dparmenTom. @parMeHT, MpeACTABISIOMUN COOOI MenTHI, MOXKeT ObITh “IOCTABISIOLINM
HENTUIOM, KOTOPBII MOXET MEPEHOCUTh OOJIbIINE MOJISIPHBIE MOJIEKYJIbI, B TOM YHCIIe
NeTTUbI, OJIMTOHYKJICOTUABI U OEJIKH, Yepe3 KiieTouHble MeMOpanbl. Hanpumep, kak Obuio
obOHapy:xkeHo, nocienoBatenbHocTH 13 Tat-6enka HIV (GRKKRRQRRRPPQ (SEQ ID NO:
3)) u 6enka Antennapedia Drosophila (RQIKIWFQNRRMKWKK (SEQ ID NO: 4))
cHoCOOHBI PYHKLIMOHUPOBATH B KAUECTBE AOCTABJISIOMMX enTuaos. [lentun nmm
NEeNTUAOMUMETHK MOTYT KOAMPOBAThCs ciydaiiHbiMu nocneaosarenbHocTsaMu JIHK, kak,
HarpuMep, MeNTH], HASHTU(UIUPOBAHHBIN U3 OMONMMOTEeKH (HAroBOro AUCILIES UITH
KoMOMHaTOpHOM Onbnorekn "oxHa rpanyaa-ogHo coeauaenue” (OBOC) (Lam et al,
Nature, 354:82-84, 1991). IIpennouTuTeNbHO, MENTUA WIH NENTUIOMUMETHK, CBSI3aHHBIN CO
cpeactsoMm, npencrasisitomuM codort HPHK, mocpencTBoM BBEIEHHON MOHOMEPHOM
€IMHULIBI, TIPEICTABISAET COOOH HALIENMBAIOIINN HA KJIETKY MEeNTH, TAKOW KaK COIep KAl
apTUHUH-TIHOUH-acnaparuHoByio kucioty (RGD) nenrun nimn RGD-mumernk. @parmenr,
MPEICTABISIFOIINIA COOOM MEeNTHI, MOXKET XapaKTepU30BaThCS NJIMHOW B Mpeenax OT
MPUMEPHO 5 AMHUHOKHUCJIIOT A0 NpUMEpHO 40 aMUHOKHUCIOT. PparMeHTsl, NPeICTaBIISIOIINE
co0OM MenTUAbI, MOTYT XapaKTePU30BATLCS CTPYKTYPHONH Mogu(UKAIeN, TAKOH KaK s
MIOBBIIIEHHSI CTAOUIIBHOCTH WM YIIPABIEHHUs KOH(POPMALIMOHHBIMH CBOMCTBaMH. MOKHO
UCIIOJIb30BATh JIOOYIO U3 CTPYKTYPHBIX MOAU(HUKALIUIL, OMUCAHHBIX HIDKe. PparMeHT,
npeacTapysiromuii codboit RGD-nentu, MOKHO UCTIOIB30BATh JJISl HALICIMBAHUS HA
OIyXOJIEBYIO KJIETKY, TAKYIO KaK 3HAOTEIHAIbHAs OMyXO0JIeBask KJIETKA WIH OMyXOJieBasi
KJIETKA paka MOJIOYHOM skene3bl (Zitzmann et al., Cancer Res., 62:5139-43, 2002). RGD-
NENTH MOXKET CIIOCOOCTBOBATDh HALIGTMBAHHIO CPEACTBA, peacTaisitomero codoi nPHK,
Ha OIYXOJIU psiia APYTUX TKaHEH, B TOM YHCJIe JIETKOro, MOYKH, CEIe3eHKH WU MIeUeHU
(Aoki et al., Cancer Gene Therapy 8:783-787, 2001). Ilpeanoururensno, RGD-nenTun
OyzneTt crmocoOCTBOBATh HALISJIMBAHUIO CPEACTBA, MpencTassitomero coboii M”PHK, Ha mouky.
RGD-nentua MoxeT ObITh JTHHEHHBIM HITH HIUKJIUYECKUM H MOXKET OBITh
MOIU(PHUIIMPOBAHHBIM, HANPUMED TIMKOZUINPOBAHHBIM WA METUIIMPOBAHHBIM, JUJIS
CHOCOOCTBOBAHMSI HALIEIMBAHUIO HA cniennduueckre Tkanu. Hanpumep,
rIUKO3WINpOoBaHHbI RGD-nenTua MoxkeT OCTaBIsITh CPEACTBO, MPEACTABISIIOIEE COOOM
nPHK, k onyxoneBoii kietke, skcrpeccupyromeit avB3s (Haubner et al., Jour. Nucl. Med.,
42:326-336, 2001). MOKHO UCTIOJIB30BATh METITH/IbI, KOTOPBIE HALIEIEHbI HA MapKEPHI,
KOTOpBbIMH OborameHs! nponudummpyromue kietku. Hanpumep, conepskamue RGD
NEeNTUAB! U IENTHIOMUMETHKH MOTYT OBbITh HalleJIeHbl HA PAKOBbIE KJIETKH, B YACTHOCTH,

KJIETKH, Ha TIOBEPXHOCTU KOTOPBIX NPUCYTCTBYET MHTErpuH. Takum oO6pa3oM, MOKHO
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npuMensaTb RGD-nentuael, nuknnyeckue nentunsl, coaepskamue RGD, RGD-nentunei,
KOTOPbIE BKJIFOUAOT D-aMUHOKHUCIIOTHI, a Takxke cuHTeTnueckue RGD-mumernku. B
nonosHeHne kK RGD MoHO HCronp30BaTh Apyrue GparMeHTbl, KOTOpPbIE HAallEJIEHbI HA
auraHn uHTerpuH. Kak nmpaBuio, Takue JIMraHabl MOXKHO HCIIONb30BaTh Il KOHTPOJIS
npoar(UIMpaLUK KJIETOK U aHTHOTreHe3a. [IpennoyTurenbHble KOHBIOTAThI C TAKUM TUIIOM
nuranna HaueneHsl Ha PECAM-1, VEGF unu npyroit pakoBblil reH, Hanpumep, pakoBblil
T'€H, ONMCAHHBINA B TAHHOM JIOKYMEHTE.

“Ilentua, oOecrieyBarOINI MPOHUKHOBEHUE B KJIETKY CHNOCOOEH MPOHUKATH B
KJIETKY, Hanpumep, MUKPOOHYIO KJIETKY, TAKYIO KaK OakTepHasibHast WM TPUOHAs KIIEeTKa,
WIN KJIETKY MJICKOITUTAIOINETO, TAKYIO KaK KJIeTKa YejoBeka. [lenTuaomM, MpOHUKAOIINM B
MUKPOOHYIO KJIETKY, HATIPUMEDP, MOKET OBbITh O-CITUPAIbHBIN JIUHEHHBIH Nen Tz (Hanpumep,
LL-37 unu Ceropin P1), conep>kamuii nucyabpunHyro cBa3b nentun (Hanpumep, o-
nedeHcuH, B-nedeHcHH winu OaKTEHENVH), I TIETHT, COAEP AL TOJIbKO OJTHY WJIH JIBE
npeoOiagarmnue aMUHOKUCIOTHI (Hanpumep, PR-39 unn nnpommunans). [enrun,
o0ecrneunBaro Uil MPOHUKHOBEHHE B KJIETKY, TAKXKE MOKET BKIJIOYATh KJIETOYHBII CUTHAI
BHyTpusinepHoi nokanmm3annu (NLS). Hanpumep, nentunom, obecrnednBaronm
NPOHUKHOBEHHE B KJIIETKY, MOXKET ObITh ABYXKOMITOHEHTHBIH aM(pUITaTHUECKUH MEeNTH],
takol kak MPG, koTopslii nony4eH u3 goMeHa cauroro nentuaa gp4l HIV-1 u NLS u3
oompmoro T-anturena SV40 (Simeoni et al., Nucl. Acids Res. 31:2717-2724, 2003).

B onHOM BapHaHTe OCYIIECTBIIEHUS HALIETMBAIOIUM TENTHIOM MOKET OBITh
am(pumaTu4IecKuil o-CupanbHbli nentua. MmocrpaTuBHble aMpuIaTuIeckue o-
CIHpaJIbHbIEC eI TH/BI BKIIIOYAIOT, O€3 OrpaHU4eHHH, LIEKPOIHHBI, INKOTOKCHHBI,
napanakcunbl, Oydopun, CPF, 6omOunuH-nonoOHeiii nentua (BLP), kaTenuuuauHsl,
LIepaTOTOKCHHBL, TeNTUabI S. clava, KHIneyHble aHTUMUKPOOHBIE MTENTHABI MUKCHHBI
(HFIAP), marauHuHbl, OpeBUHUHBI-2, TEPMACETITUHBI, MEJUTUTHUHBI, TIEYPOLIHUHBI,
nentuael H2A, nentuasl Xenopus, 3CKyJeHTUHBI-1 1 naepuHbl. HekoTopoe Koan4ecTBo
(baxTOPOB MPEAMOYTHTENBHO OYAET PACCMATPUBATHCS IS TIOAAEPIKAHUS LIEJIOCTHOCTH
crabmipHOCTH criupani. Hanpumep, OyayT HCTIONB30BaTh MAKCHMAJIBHOE KOJIMYECTBO
CTa0WIIM3HUPYIOIIHX CIIUPAIb OCTATKOB (Hanpumep, leu, ala umu lys) u OynyT UCMOTB30BATh
MUHHMAJIbHOE KOJMYECTBO JECTA0MIN3UPYIOLINX CIIUPATb OCTATKOB (Hanpumep, POJIHH
WY [UKJINYECKHEe MOHOMEPHbIE eMHULIbI). ByneT paccMaTpuBaThCst KIMMUPYIOMUI OCTATOK
(manpumep, Gly, nmpencrapisirouii coO0H WILTFOCTPATUBHBINA N-K3MMUPYIOIMUNA OCTATOK),
u/wnu OyneT ucnobp3oBaThess C-KOHLIEBOE aMUIUPOBAHHUE [Tl O0ECTICHeHUS
nonosHUTENbHON H-CBs13u st crabunuszanmn cripand. OOpa3oBaHUE CONEBBIX MOCTHKOB
MEXKAY OCTaTKaMH C IPOTHBOMOJIOKHBIMH 3apsiiaMu, pa3feleHHbIMA 1 £ 3 wn 1 + 4
MIOJIOXKEHUSIMHU, MOXKET obecrieunBaTh CTaOMIbHOCTh. Hanpumep, KaTHOHHBIE OCTATKU , TAKHE
KaK JIM3UH, apTHHUH, TOMOAPTUHUH, OPHUTHUH WJIK TUCTUIUH, MOTYT OOpa30BbIBATh COJIEBbIE

MOCTHUKHU C aHUOHHBIMH OCTATKAMU, I'NIyTaMaTOM WJIN aACTIAPTATOM.
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JIuraHapl, IPeACTaBISIOIUE COOOH MENTHBI U MENTHIOMUMETHKH, BKJIIOYAIOT T
NENTHIBI, KOTOPBIE UMEIOT MPUPOAHOE MPOUCXOXKIASHNE WM MOAN(DULUPOBAHBI, Hanpumep,
D- unu L- nentunsr; o-, B- Win y-nenTuael; nentuas ¢ N-MeTUIIOM, a3arenTH bl ENTHIbI C
OJITHUM WJIM HECKOJIbKUMH aMUJAMHU, M. €. IENTUbI CO CBA3SIMH, 3aMEIEHHBIMU OAHUM UJIHU
HECKOJIbKUMH U3 MOYEBHHBI, THOMOYEBUHBI, KapOamaTa Wi CBS3sIMU CYJIb(OHUIMOYEBHHBI,
VI LHUKJINYECKUE NENTUBIL.

Hanenuarommm JUraHgoM MOKeT OBITh JIFOOOH JIMTaH, KOTOPBIH CIOCOOeH
HaleIUBAThCA Ha cniermduueckuii peuentop. [Tpumepamu sisisitoresi: pomat, GalNAc,
rajlakTo3a, MaHHO3a, MaHHO3a-60P, Ki1acTepsl caxapos, Takue kak kiacrep GalNAc,
MaHHO3HBIN KJIaCTep, rajlakTO3HBIN KiacTep win antamep. Kiacrep siBisiercss koMOuHanmen
IBYX WJIH OoJiee eMHUL caxapa. HanemmBaromuye JIUradabpl TAKKe BKIFOYAKOT JIMTAHIBI
MHTETPUHOBOTO PELETITOPA, JJUTAaH/bI Ul XeMOKHHOBOTO PELeTITOpa, TpaHCheppHH, OUOTHH,
JIUTaHIbl CEpOTOHUHOBOTO peuentopa, PSMA, sunorenun, GCPII, comatocratus, Turasabl
LDL u HDL. JIuranns! Takke MOTYT OCHOBBIBATHCS HA HYKJIEMHOBOW KUCIIOTE, HANpUMeEp,
anramep. AnraMep MOKET ObITh HEeMOIN(UIIIPOBAHHBIM HJIM MOXKET UMETh JIFOOYIO
KOMOMHAIMIO MOTU(UKALINH, PACKPBITHIX B JAHHOM JJOKYMEHTE.

DHOOCOMaJIbHBIE BHICBOOOXKIAIOIINE CPEACTBA BKIFOYA0T UMHIA30JIbI, TIOJH- HITH
onmuronMuznaszonsl, PEL nentunel, ¢py3oreHHbie nenTuabl, MOJIUKapOOKCHIATHIL,
MOJIMAKATUOHBI, CKPBITBIE OJINTO- MJIU MOJMKATHOHBI UJIH AHUOHBI, ALETAJIH, TOIHALIETAJIH,
KeTaJIN/TIOJIMKETAIIN, OPTO3(PHPBI, TOJTUMEPHI CO CKPBITHIMU MJIU HE CKPBITBIMU KATHOHHBIMH
WJIM aHUOHHBIMU 3apsilaMu, J€HAPUMEPBI CO CKPBITBIMU WJIM HE CKPBITBIMU KATUOHHBIMU WU
AHUOHHBIMU 3apsIaMU.

PK-monynsitop o3Hadaer papmakoknHeTnaeckuit moayisarop. PK-monymistoper
BKJIIOYAOT JIMNOQ MIIBL, JKETYHbIE KUCIIOTHL, CTEPOUAbI, (OCHOIUIUAHBIEC AHAIOTH, ETITH B,
Oenok-cBsizbiBaromue cpenctea, PEG, suramunsl u T. 1. Mimtoctpatusabie PK-Monynstopsl
BKJIFOYAIOT, 0€3 OrpaHUYEHUs], XOJECTEPHH, SKUPHbIE KHCJIOTBI, XOJIEBYIO KHCIIOTY,
JUTOXOJIEBYIO KHCJIOTY, AUAJKIII-TIMLEPUIBL, TUAIMII-TIHLepu, Gocoaunuabl,
cuHrOMUNHBI, HANIPOKCeH, noynpoden, Burtamut E, 6notiH u T. 1. OIUrOHYKIEOTH B,
KOTOPBIE CONEPIKAT HEKOTOPOE KOJTHMIECTBO (POCHOTHOATHBIX CBA3EH, TAKIKE, KAK H3BECTHO,
CBSI3bIBAIOTCS C CBIBOPOTOYHBIM O€JIKOM, TAKHM 00pa30M, KOPOTKHE OJMTOHYKJICOTUBI,
Hanpumep, ONUTOHYKJIEOTU bl U3 IPUMEPHO S5 OcHOBaHUM, 10 ocHOBaHul, 15 ocHOBaHMI UK
20 ocHOBaHUM, coneprKalue MHOKECTBO (POCHOTHOATHBIX CBsI3€H B OCTOBE, TAKXKE
NPUTOHBI B HACTOSIIIEM H300pPETEHUH B KaUeCTBE JINTaHAO0B (Hanpumep, B kauectse PK-
MOZIYJIHPYIOLINX JIUTAHOB).

Kpome Toro, antamepsl, KOTOPbIE CBA3BIBAIOTCSA C CBIBOPOTOYHBIMUA KOMIIOHEHTAMHU
(Hanpumep, CBIBOPOTOYHBIMU OEJTKAMHU) TAKKe MPUTOAHBI B HACTOSIIIEM U300PETEHUH B

kauectBe PK-Moaynupyromux nurasaos.
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JIpyrue KOHBIOTAThI, PEACTABIIIONINE COOOH JTUTaH Ibl, IPUTOAHbIE B HACTOSIIEM
n300pereHny, onucansl B 3asiBKax Ha nmateHT CIIIA USSN: 10/916185, noganHoii 10 aBrycra
2004 r.; USSN: 10/946873, nogannotii 21centsiopst 2004 r.; USSN: 10/833934, nonanHoi1 3
asrycrta 2007 r.; USSN: 11/115989, nonannoii 27 anpenst 2005 r., u USSN: 11/944227,
nopanHo# 21 HosOpst 2007 r., KOTOPBIE BKIFOYEHBI IIPH MOMOIIH CCHUIKH B IIOJIHOM 00BbeMe
JUISL BCEX LIEeJIEH.

B Tex ciydasix, korga npuCyTCTBYIOT JBa HJTH OoJiee JIMraH/a, BCE JIMTAHIbI MOTYT
o0nagaTh OMMHAKOBBIMH CBOMCTBAMH, MOTYT 00JTaiaTh Pa3IMYHBIMHU CBOHCTBAMHU, UITH
HEKOTOPbIE JINTaH bl 00Iaat0T OMHAKOBBIMU CBOHCTBAMH, B TO BPEMsI KaK Ipyrue
o0nazaroT pa3IUIHBIME CBOMCcTBaMU. Hanpumep, murana MokeT 00J1a1aTh HALETMBAIOLTUMH
CBOMCTBAaMH, 00J1a1aTh SHAOCOMOJIMTHYECKOH aKTUBHOCTBIO MM 00janaTh PK-
MOJyJIUPYIOLIMMU CBOMCTBaMU. B mpennouTuTenbHOM BapHaHTe OCYLIECTBIEHUS BCE
JUraHabl 00JaAt0T Pa3IMIHBIMU CBOHCTBAMU.

JIurasabl MOTYT OBbITh COSIMHEHBI C OJTUTOHYKJICOTHIAMH B Pa3HBIX MECTaX,
Harpumep, Ha 3’ -KOHIe, 5’-KOHLIe /WM BO BHYTPEHHEM IMOJIOKEHUH. B mpeanodTuTenbHbIX
BapUaHTaxX OCYILIECTBJIEHUsI IUTaH] IPUCOEMHEH K OJIMTOHYKJIEOTHAAM MTOCPEACTBOM
IPOME’KYTOYHOTO CBSI3bIBAIOIIETO (pparMeHTa, Hanpumep, HOCUTENS, ONUCAHHOTO B JAHHOM
JIOKyMeHTe. JIurana unu cBs3aHHbIN JIUraHA MOTYT NPUCYTCTBOBATb HA MOHOMEpPE B T€X
clly4asix, KOrjja MOHOMEp BBEJIEH B pacTyLIYIO HUTh. B HEKOTOpBIX BapuaHTax
OCYILECTBIICHHSI JINTAH/T MOXKET OBITh BBE/IEH MOCPEACTBOM CBSA3BIBAHUS C MOHOMEPOM-
“IpeAIecTBeHHUKOM  IOCJIe TOTO, KAK MOHOMEp-"TIpEIIIeCTBEHHUK  ObLT BBEIECH B
pactymyto HuThb. K npumepy, MoHOMEp, Hanpumep, C aMIHO-KOHLIEBBIM CBSI3bIBAIOLIUM
¢dparmenrom (m. e. 6e3 accounuposanHoro nurauna), Hanpumep, TAP-(CH2)aNH2 Moxer
OBbITh BBEJIEH B PACTYIIYIO OJIMTOHYKJIEOTHAHYIO HUTh. Ha mocienyromeii ctanum, m. e.
TI0CJIe BBEACHUSI MOHOMEPA-MIPEIIECTBEHHUKA B HUTh, JIMTAH] C 3JIEKTPOPUIBHON MPYIIIIOH,
Hanpumep TPYIOH CIOXHOTO neHTagTopeHnnoBoro 3¢pupa Uiu aabAeTHIHONW TPYIIION,
BIIOCJICICTBHH MOKET OBITh IPUCOESAMHEH K MOHOMEPY-TIPEIIIECTBEHHUKY MyTEM
CBSI3bIBAHUS 3JIEKTPOPUILHON IPYIIbI JIUTaHIA C KOHLEBOW HYKJIEO(PHIBHOMN rpymIoit
CBSI3BIBAIOIIETO (pparMeHTa MOHOMEpA-TPEIIeCTBEHHHUKA.

B npyrom npumepe MokeT ObITh BBEIEH MOHOMEP ¢ XMMHYECKOH TPYIIIOH,
MIPUTOHOM JUJIsl y4acCTUsl B PEaKLUsIX KIUK-XUMUH, Hanpumep, CBA3bIBAIOLNN
(dbparMeHT/THHKEp C a3UAOM I ATKUHOM Ha KoHie. Ha mocnenyromeit craguu, m. e. mocie
BBEJIEHHUs] MOHOMepa-TNPeIIeCTBEHHNKA B HUTh, JINTAHJ C KOMIUIEMEHTapHON XUMUYECKON
TPYIINON, HANpUMep aJKUH WIN a3Ull, MOKET ObITh IPUCOETUHEH K MOHOMEPY-
NPEIIECTBEHHUKY ITyTeM CBSA3bIBAHUS AJIKUHA U a31/1a BMECTE.

Uro KacaeTcst ABYXIETIOUEYHBIX OJIUTOHYKJIEOTH/IOB, TO JIUTAHbI MOTYT OBITH
NPUCOEIUHEHBI K OTHOW MM 00EMM HUTSM. B HEKOTOpBIX BapHaHTaX OCYINECTBIICHHS

ABYXIEMOYEYHOE CPEACTBO, mpeacTansitoee codoit "PHK, conepskut nuraxn,
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KOHBIOTUPOBAHHBINM CO CMBICJIOBON HUTBIO. B Ipyrux BapuaHTax OCyLIECTBJICHU
ABYXILEMOYEYHOE CPEACTBO, mpeacransitoee codoit ”PHK, conepskut nuraxn,
KOHBIOTUPOBAHHBINM C AaHTUCMBICIIOBOU HUTBIO.

B HexOTOpBIX BapUaHTax OCYIIECTBIEHUs JUTaH]l MOXKET ObITh KOHBIOTHUPOBAH C
HYKJIEOOCHOBAHUSIMH, (PparMeHTaMH, IPEICTABISIFOIIUME COOOH caxapa, UiH
MEXXHYKJICO3UIHBIMU CBSI3IMU MOJIEKYJI HyKJIE€HMHOBBIX KUCJIOT. KOHBIOTaLUs ¢ ypUHOBBIMU
HYKJICOOCHOBAHHMSIMU WJIM UX TPOU3BOJHBIMH MOKET MPOUCXOANTD B JIFOOOM TOJIOKEHUH, B
TOM UHCJI€ BHYTPUKOJIBLEBBIX 1 BHEKOJIBLIEBbIX aTOMOB. B HEKOTOPBIX BapruaHTax
OCYLIECTBJIEHUS 2-, 6-, 7- WK 8-MOJIOKEHHs MyPUHOBOIO HYKJIEOOCHOBAHUS NIPUCOEIUHEHBI
K ¢pparMeHTy KoHbtoraTa. KoHbroraws ¢ IMpUMHIAHOBBIMHA HYKJIEOOCHOBAHHMSIMH WJTH UX
NPOM3BOIHBIMHU TAK)KE MOKET IPOUCXOIUTH B JIFOOOM MOJIOKEHUH. B HEKOTOPBIX BapHaHTax
OCYIECTBIIEHUS 2-, 5- 1 6-TTOJIOKEHHS] MTMPUMUAMHOBOTO OCHOBAHHUSI MOTYT OBITh 3aMEIEHBI
¢parmenTom KoHBIOTaTa. KOHBIOTaNMs ¢ pparMeHTaMu, MPEACTABISIIOIUME CO00M caxapa,
HYKJICO3HIOB MOKET NMPOUCXOANTH NPH JIF0OOM arome yriaepona. [Ipumepsl aToMOB yriiepoaa
(dparmenTa, MpenCTaBIAIOLIEr0 COOOH caxap, KOTOPbIH MOKET ObITh IPUCOEAMHEH K
(dbparMeHTy KOHBIOTaTa, BKIIIOYAKOT 2', 3' 1 5' aToMbl yriiepona. 1' moyioskeHne TakKe MOXKeT
OBITH MPHCOETUHEHO K (PparMEeHTy KOHBIOTaTa, KaK, HAIpuMep, B a0a3M4eCKOM OCTaTKe.
Me:kHYKJI€O3UIHbIE CBSA3H TaKKE€ MOT'YT HECTH (pparMeHTh! KOHBIorara. Uro kavaercs
docdopoconepkamux cesizelt (Hanpumep, hochonudpupHoii, pochoTrnoarHo,
docdomuTnoatHoi, hochopaMuaTHON U T. 11.), TO (pParMeHT KOHBIOTATa MOXKET OBIThH
NPUCOEIUHEH HETIOCPEACTBEHHO K aTromy ¢ocdopa mnu k atomy O, N mnn S, cBszaHHOMY €
aromoM ¢ocgopa. Uro kacaercss aMUH- WM aMHJI-COAEPIKALINX MEKHYKJICOTUIHBIX CBsi3el
(nanpumep, PNA), pparMeHT KOHBIOTATa MOXET OBITh IPUCOEAMHEH K aTOMY a30Ta aMHHA
WM aMUfa UK K CMEKHOMY aTOMY YIJIEpOJa.

MoskHO puMeHsTh JE000H moaxoasamuii B obnactu PHK-untepdeperumu nuranm,
XOT$1 JIMTaHJ, KaK MPaBHJIO, MPEACTABIISIET COOOH yriieBoa Hanpumep, MOHOCaxapu (Takoi
kak GalNAc), nucaxapun, Tpucaxapu, Terpacaxapu, MoJucaxapu.

JInHKEpBI, MOCPENCTBOM KOTOPBIX JIMTaH[ KOHBIOTUPYET C HyKJIEMHOBOM KUCIIOTOMH,
BKJIFOYAIOT T€, KOTOPbIE OMHCaHbI Bbie. Hanpumep, IMraHAOM MOXKET ObITh OTHO HITH
HECKOJIbKO Mpou3BOnHBIX GalNAC (N-aneTHirmioK03aMHiHAa ), TPUCOSTUHEHHBIX
MOCPEACTBOM JIBYXBAJIEHTHOI'O WJIM TPEXBAJEHTHOIO Pa3BETBIEHHOIO JINHKEPA.

B onnom BapuanTe ocymectsiennss dASRNA coriacHo HactosimeMy n300peTeHnIo
KOHBIOTMPOBAHA C ABYXBAJEHTHBIMHU U TPEXBAJEHTHBIMU PA3BETBICHHBIMU JIUHKEPAMH,

BKJIFOUAIOLIMH CTPYKTYPBI, MOKa3zaHHbIE 000 13 popmyn (IV) — (VID):
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- - 3A_ 3A T 3A | A
PZA_Q2A_R2A oA 2A L P _Q R A TAL
q oo N q
pB_(2B_R2B 1B, B N pIBQIB RzB 798, %
: 2B
q q
Dopmyia (IV) Dopmyna (V)
— - SA NVSA P SA
/P4A-Q4A—R4A- ™ T4A_| 4A P -QD R — T %A
- _q q
SB_ 5SB pSB 5B | 5B
- - P’=-Q°"-R ]q*?T -L
N p4B ~4B p4B | 4B | 4B
P _Q R 4B T=L PSC_QSC_RSC T5C_ | 5¢
] - o€
Popuyna (V1) ®opmyna (V1I)
583071 :

e

0?4, %8, *4, B, 44, q4*B, ™4, ¢°® u ¢°C mesaBucumo npencrapsIOT CO6OI A
KaxJ10r0 cay4das 0-20, U rie TOBTOPSIONINECs eUHULIBI MOTYT ObITh OMMHAKOBBLIMU MU
PA3THYHBIMU;
kasicnas us P?A, P2B, P3A DB DIA iB pSA pSB pSC T2 2B T3A 3B T4A TIB TIA TB
T°C He3aBUCHMO IS KaXKJIOTO CTydas OTCYTCTBYeT, mepectasuser coboit CO, NH, O, S,
0C(0), NHC(O), CHa, CH>NH mti CH;0;

Q%A Q%8 Q% Q%8 Q** Q*B, Q°4, Q°B, Q°C nesaBucuMO st KAXKIOTO CIydas
OTCYTCTBYET, MPEJICTABIIAET COOOI aNKUIIEH, 3aMEeIeHHbIH alKUIeH, e OfUH HiII
HECKOJLKO METHJIEHOB MOTYT MPEPhIBATHCS UITH OKAHUMBATLCS OJHUM UM HECKONBKUMMU U3
0. S, S(0), SO5, N(RY), C(R*)=C(R’*), C=C mmu C(O);

kaxgas u3 R?, R?B R34 R3B R* R*B R34 RB RC nesaBucumo st kasxmoro

ciydasi OTCYTCTBYeT, npenctasisier codoit NH, O, S, CHa, C(O)O, C(O)NH,

N.
NHCH(R?)C(0), <C(0)-CH(R?)-NH-, €O, CH=N-0, 5». 47_
r‘“’><$ S\ ﬂ’\r o

J‘N \5"\' WJIM TETePOLMKIIII,

LA 178 L3A, LB, L*A LB L5 L u L3¢ npencrasnsror coboii murasm; m .e.
Ka KIIbIii HE3aBUCHMO TSl K&KIOTO Cliydasi MPeICTaBiseT co00it MoHOcaxapu (Takoi Kak
GalNAc), nucaxapua, Tpucaxapus, TeTpacaxapul, OJUrocaxapua Wik MOJUCaXxapuI; U

R? mpencrasnsier codoit H umm 00KoBYIO LEeTb aMUHOKUCIIOTBL

TpexBaseHTHbIE KOHBIOTHPYOITHE Ppon3BoaAHbIe GalNAC B 0COOEHHOCTH MPUTOIHBI
TS IPUMEHEHUsT CO cpeacTBOM st RNAI 1ist HHTHOUPOBaHHSI SKCIIPECCHH LIEJIEBOT0 reHa,

Takue Kak npousBoanbie popmydisl (VII):
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PA.QARSA ’ — T5A.|5A
q>

pSB_(QSB.R5B — 158 B

q
p3C.QC.R5C ]TTE)C_LSC
q

®opmyna (VII)

rae L34, L8 u L°C npencrasnsior coboii MOHOCAXapu, TAKOH Kak TPOM3BOIHOE
GalNAc.

HpI/IMepr NMOAXOAAIINX ABYXBAJICHTHBIX U TPEXBAJICHTHBIX PA3BETBJICHHBIX JIMHKEPHBIX

2

TPYIII, MOCPEICTBOM KOTOPBIX KOHBIOTHUPYIOT npou3Boanbie GalNAc, BKiIrO4aroT, 6e3

OrpaHU4CHUs, CICAYIOINUE COCANHCHUSA !
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AcHN H 501041

AcHN H

B npyrux BapuaHTax ocymecTtsieHus cpeactBo At RNAI st npUMEHEeHHs B
cnocobax COrJIACHO HACTOSIIIEMY H300PETeHHUIO MPENCTaBsieT COO0H CPpenCcTBO, BEIOpAaHHOE
u3 rpymmnsl, cocrosimeit u3 AD-53815, AD-56663, AD-56658, AD-56676, AD-56666, AD-
57928 u AD-60212.

III.  docraska uPHK cornacHo HacTosimemMy u3o0peTeHUIo

JlocTaBKy cpencTsa, mpeacrassiomero codoit uPHK, cornacHo HacTosimemy
U300PETEHHIO K KIIETKE HAnpumep, KieTke CyObeKTa, TAKOro Kak CyObeKT-ueI0BeK
(nanpumep, cyOBEKT, HYKIAIOLIUICS B 3TOM, TAKOH KaK CyOBEKT ¢ HAPYIIEHHEM JIMITUTHOTO
oOMeHa, TAKMM KaK THITEPJIUITHIEMHES] ), MOXKHO OCYIIECTBIISITh PA3IMYHBIMU My TSMU.
Hamnpumep, nocTaBky MOXHO OCYLIECTBIISATh MTyTEeM MPUBEACHUs KJIeTKU B KOHTakT ¢ UPHK
COTJIACHO HACTOSIIIEMY H300peTeHHIO MO0 in Vitro, mubo in vivo. JIOCTaBKy i1 Vivo Takke
MOXXHO OCYILIECTBJISITh HEMOCPEACTBEHHO MMyTEM BBEACHMs] KOMIIO3ULIUH, conepxkaieit uPHK,
nanpumep, dSRNA, cyObexTy. B ansrepHaTUBHOM City4ae, TOCTaBKY 71 VivO MOXKHO
OCYLIECTBJISITh ONOCPENOBAHHO MyTEM BBEICHHS] OHOIO UM HECKOJIBKUX BEKTOPOB,
KOTOpBbIE KOAUPYIOT U HanpasisatoT skcnpeccuro HPHK. Takue anpTrepHaTuBHBIE Cllydan
OMNMCAaHBbI J]aJIee HIXKE.

Kak npasuio, 10001 criocod TOCTaBKH MOJIEKYJIbI HYKJIEHHOBOH KUCIIOTHI (771 Vitro
WIU in Vivo) MOXKET ObITh ananTupoBaH st npumenenus ¢ U”PHK cornacHo Hactosimemy
u3o0perenuto (cm., nanpumep, Akhtar S. and Julian RL. (1992) Trends Cell. Biol. 2(5):139-

144 1 W(094/02595, koTOpbI€ BKJIFOUEHBI B JAHHBIA JOKYMEHT IMPU MOMOIIH CChUTKH B
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noJHOM oObeMe). UTo KacaeTcst JOCTaBKH if Vivo, (PaKTOPbl, KOTOPbIE YUUTHIBAIOT B
KOHTeKcTe octaBku MoJiekyibl MPHK, BrirouaroT, Hanpumep, OHOJIOrHUECcKyIo
CTa0MIIBHOCTD IOCTABJICHHOI MOJIEKYJIBI, TIPEAYIPEXKIeHIE HeCTIen(UIECKOro NeHCTBUS U
HAKOIUJICHUE IOCTABJIEHHOI MOJIeKy bl B LiesieBoi TkaHu. Hecnieunguueckoe neticrsrne nPHK
MOXET OBITh CBEIEHO K MUHUMYMY ITyT€M JIOKaJTbHOTO BBEACHUs, HAIPUMED IyTEeM MPSIMOIi
MHBEKLIUU WU BXXUBJICHUS B TKaHb, MJIK MECTHOTO BBeIeHUs npenapata. JIokajabHoe
BBE/ICHHE B MECTO O0Pa0OTKH MAaKCUMAJIbHO YBETHUUBAET JIOKAJIbHYIO KOHLIEHTPALUIO
CPEACTBA, OrPAaHMYUBAET BO3CHCTBUE CPEICTBA HA CHCTEMHbBIE TKAHU, KOTOPbIE B HHOM
CJIy4ae MOTYT OBITh TIOBPEKACHBI CPEICTBOM HITH KOTOPBIE MOTYT Pa3pyLINTh CPEACTBO, U
MO3BOJIIET BBOAUTD OoJiee HU3KYKO 001Iyro 103y mosekyisl UPHK. Heckonbko
UCCIIEIOBAHNN MOKa3asu 3((EKTUBHBIN HOKJIAYH TeHHBIX MPOAYKTOB npu BBeaeHnn HPHK
nokanbHO. Hampumep, Obu10 mokas3aHo, uro BHyTpuriasHas goctaBka dSRNA k VEGF nyrem
KaK HHBEKLIUU B CTEKJIOBUIHOE TeJIo MakakoB-kpaboenos (Tolentino, MJ., ef al (2004)
Retina 24:132-138), Tak u cyOpernHanbHbIX HHBEKIUH Mbimam (Reich, SJ.; ef al (2003) Mol.
Vis. 9:210-216) npenynpexnaer 0Opa30BaHHE HOBBIX COCYAOB B SKCTIEPUMEHTAIbHOM
MOJIeNT! BO3PACTHOM MakyJisipHOH nuctpoduu. Kpome Toro, HemocpencTBeHHast
BHyTpuonyxoiesas uabekuns dSRNA mbimam ymenbiiaer pasmep onyxonu (Pille, J., et al
(2005) Mol. Ther.11:267-274) 1 MOXET YBEIMIUBATH NPOIOJIKUTEIBHOCTD )KU3HH MBILIEH C
onyxoneto (Kim, W, ef al (2006) Mol. Ther. 14:343-350; Li, S., et al (2007) Mol. Ther.
15:515-523). PHK-unTepdepenius Takke Oblia ycreuHoi npu iokaapHoH nocraBke k [IHC
nyTeM HernocpencrBeHHoit nocrasku (Do, G, ef al. (2004) Nucleic Acids 32:¢49; Tan, PH.,
et al (2005) Gene Ther. 12:59-66; Makimura, H., et al (2002) BMC Neurosci. 3:18;
Shishkina, GT., et al (2004) Neuroscience 129:521-528; Thakker, ER., et al (2004) Proc.
Natl. Acad. Sci. U.S.A. 101:17270-17275; Akaneya,Y ., et al (2005) J. Neurophysiol. 93:594-
602) u k JerkuM nmyTeMm uHTpaHasanbHoro Beeaenus (Howard, KA., ef al (2006) Mol. Ther .
14:476-484; Zhang, X., et al (2004) J. Biol. Chem. 279:10677-10684; Bitko, V., et al (2005)
Nat. Med. 11:50-55). Uro kadaercst BBenenust HPHK cucremuo nis nedenus 3adoseBaHus,
PHK mosxeT ObITh MOgM(HULIMPOBAHA HIIH, B KAYECTBE AJIbTEPHATHUBBI, JOCTABJIEHA MTPH
MIOMOIIY CHCTEMBI JOCTABKH JIEKAPCTBEHHOTO CPeACTBa; 00a criocoda AeHCTBYIOT ISt
npeaynpexaeHus Opictporo paspymenus dSRNA sHI0- 1 5K30HyKII€a3aMu i1 Vivo.
Monudukamus PHK win papmarieBTHUECKHIT HOCUTEIb TAKKE MOTYT J1€J1aTh BO3MOXHBIM
HauenuBanue komrnosuimu ¢ ”PHK Ha nieneByro TkaHb, M ¢ HX IIOMOLIBIO MOJKHO H30€KaTh
HEKeJaTeIbHOTO HerleneBoro aerctaus. Monekynsl uPHK moxHO MoguduumposaTs npu
MIOMOIIY XUMHYECKONW KOHBIOTAIINU C JTUMOPUIbHBIMU TPYIIIIAMH, TAKIMH KaK XOJIECTEPHH,
JUTsl IOBBILIEHUs TOMJIOIIEHMsI KJIETKOU U npeaynpesxaeHus paspywenusi. Hanpumep, nPHK,
HAIPaBJIEHHYIO NPOTHB APOB M KOHBIOTHPOBAHHYIO C (PparMeHTOM, MPENCTABIISIOLINM
co0oi Mo UITBHBIN XOJECTEPUH, BBOAMIN CHCTEMHO MBIIIAM H MOJIYYaJIld B PE3yJIbTaTe

HoknayH MPHK apoB kax B medenu, Tak u B ToHKOH kutuke (Soutschek, J., ef al (2004)
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Nature 432:173-178). Kax Obuto nokaszano, konbtoranust HPHK ¢ anramepom narudupyer
POCT ONyXOJIU U OMOCPENYET PErpecc OMyXOJIM Ha MBIIINHBIX MOJIEJISIX paka MpeACTaTeIbHON
xene3pl (McNamara, JO., ef al (2006) Nat. Biotechnol. 24:1005-1015). B ansrepHaTHBHOM
BapuaHte ocyiectienuss MPHK M0OHO 1OCTaBJIATh C MOMOIIBIO CUCTEM AOCTABKH
JIEKapCTBEHHBIX CPECTB, TAKUX KaK HAHOYACTULA, IEHIPUMEp, MOJIUMep, JIUTTOCOMBI WU
KaTHOHHAs CUCTeMa 10CTaBKH. I10I0KUTENbHO 3apssKeHHbIE KATUOHHBIE CUCTEMBI JOCTABKU
CHOCOOCTBYIOT CBsi3bIBaHUIO MOJIeKyJIbl HPHK (oTpHuaTebHO 3apsikKeHHOM) U TakkKe
YBEJIMYHMBAIOT B3aUMOJIEHCTBHS HA OTPULIATEIIbHO 3aPsIKEHHOH KJIETOYHOH MeMOpaHe ¢
obecnevenneM 3¢ exruroro norjomennss UPHK kierkoii. KaTnoHHbIe TUNUIBL,
JISHIPUMEPbI UJTH MTOJIUMEPBI MOTYT JINOO ObITh cBsA3aHHbIMU ¢ UPHK, nnbo Ha Hux
BO3JICHCTBYIOT AJIs1 0Opa30oBaHMs My3bIpbKa WM MULEIUTBI (CM., anpumep, Kim SH., et al
(2008) Journal of Controlled Release 129(2):107-116), koTopsle 3axmouaroT B cedst uPHK.
O6paszoBaHue My3bIPbKOB WM MULIEILT TAaKXKe Mpenynpexkaaer paspyuenne nPHK npu
BBeIeHNU cucTeMHO. CIocOOBI OJTyUEHHUs U BBEIEHHS KATHOHHBIX KOMITIekcoB ¢ UPHK
HAXOJATCS B Mpeiesax KBATN(UKAIMK CIIEIHAINCTOB B JAHHOH 00J1aCTH TEXHHUKH (CM.,
nanpumep, Sorensen, DR, et al (2003) J. Mol. Biol 327:761-766; Verma, UN., ef al (2003)
Clin. Cancer Res. 9:1291-1300; Arnold, AS et al (2007) J. Hypertens. 25:197-205, xotopble
BKJIFOUEHBI B JAHHBINA JOKYMEHT IPU TIOMOLIH CChIIKH B ITOJIHOM 00Bbeme). HekoTopsie
HEOrPaHMYUBAIOIINE TIPUMEPBI CHCTEM JIOCTABKH JIEKAPCTBEHHBIX CPEACTB, IPUTOAHBIX IS
cucremHoii nocrasku UPHK, Bkmouator DOTAP (Sorensen, DR, ef al (2003), Bbiie;
Verma, UN,, ef al (2003), 6viute), onurodekraMut, "TBepable YaCTULBI C HYKIIEMHOBON
kuciotoi-nmunuaom” (Zimmermann, TS., ef al (2006) Nature 441:111-114), xkapaunonunux
(Chien, PY., et al (2005) Cancer Gene Ther. 12:321-328; Pal, A., et al (2005) Int J. Oncol.
26:1087-1091), monustunenumud (Bonnet ME., ef al (2008) Pharm. Res., 3neKTpoHHas
nyOnukanus nepen nevatbio 16 aBrycra; Aigner, A. (2006) J. Biomed. Biotechnol. 71659),
conepxaune Arg-Gly-Asp (RGD) nenruzst (Liu, S. (2006) Mol. Pharm. 3:472-487) n
nonuamunoamunbl (Tomalia, DA, ef al (2007) Biochem. Soc. Trans. 35:61-67;, Yoo, H., et al
(1999) Pharm. Res. 16:1799-1804). B HexoTopbIx BapuaHTax ocyuiectsienns nPHK
00pa3yrT KOMIUIEKC ¢ UKJIOAEKCTPUHOM Il CUCTEMHOr0 BBeaeHus. CriocoObl BBEACHUS U
dapmanestiyeckue kommnosunuu HPHK u nukionekcTpuHoB MoKHO HaliTi B matente CIITA
Ne 7427605, kOTOpBII BKJIIOYEH B JaHHBIN JOKYMEHT IPH IOMOILIM CChUIKU B TOJTHOM
oObeme.

A.  Kooupyemsie sekmopom uPHK coenacro nacmosiugemy uzobpemenuro

uPHK, nanenennsie Ha reH PCSKO, MoryT skcripeccupoBaThCsi TPAHCKPUILIMOHHBIMU
ennannamvu, BctasieHHbiME B JIHK- win PHK-BexTopst (cm., nanpumep, Couture, A, ef al.,
71G. (1996), 12:5-10; Skillern, A., et al., mexxnyHapoanyto PCT nybnukamuto Ne WO
00/22113, Conrad, mexxayHaponnyo PCT nyOmmkammro Ne WO 00/22114 u Conrad, nateHnt

CIIIA Ne 6054299). Dkcnpeccusi MOXKET ObITh BpEMEHHOM (TIOpsiAKa OT YacOB 10 HEIeIb)
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WUIN JTTUTEIBHOM (OT HeNlesb 0 MECSLIEB HIIH 0JIbLIE) B 3aBUCIMOCTH OT KOHKPETHOM
NIPUMEHsAEMON KOHCTPYKLIMH U LIEIEeBbIX TKAHU UJIM TUIA KJIETOK. Takue TpaHCTeHbl MOXKHO
BBOAUTD B BUJI€ JIMHENHHON KOHCTPYKLIUH, KOJNbLIEBOM IJIA3MHUbI UJIX BUPYCHOT'O BEKTOPA,
KOTOPBIH MOXKET OBITh MHTETPHPYIOIIUM WM HEMHTETPUPYIOLTIM BEKTOPOM. TpaHCreHsl
TaK)X€ MOTYT ObITh CKOHCTPYHPOBAHBI C BO3SMOKHOCTBIO HACJIEIOBAHNUS HX B BUJIE
9KCTpaxpoMocoMHoi iasmuasl (Gassmann, ef al., Proc. Natl. Acad. Sci. USA (1995)
92:1292).

Otnenbhbie HUTH Wi HUTU UPHK MoryT TpaHckpuOUpoBaThCs ¢ MPOMOTOPa BEKTOPa
sKcIpeccun. B Tex ciyyasix, koraa He0OXOAUMO SKCIPECCHPOBATD ABE OTAENbHbBIC HUTH C
nojyuenuem, Hanpumep, dSRNA, Torna B LeeByro KJI€TKy MOXKHO COBMECTHO BBOAHTD JIBA
OTAENbHBIX BEKTOPA SKCIPECCUU (Hanpumep, myteM TpaHcheknn win nHpuuuposaHus). B
ANITEPHATHBHOM Clly4ae, Kaxnas otaenbHast HUTh dSRNA MokeT TpaHCKpUOUpPOBATHCS C
y4acTHeM MPOMOTOPOB, 00a U3 KOTOPBIX PACTIONIOKEHBI B OMHON U TOH ke TIa3MUJIe
skcrpeccun. B onHoM BapuanTe ocymectienust dsSRNA skcnpeccupyercs B Buze
MOJIMHYKJIEOTHIOB C UHBEPTHPOBAHHBIM [TIOBTOPOM, COEITUHEHHBIX JIMHKEPHOU
NOJIMHYKJIEOTHHON TOCNIE0BATENIbHOCTBIO, TAKMM 00pa3oM, uTo dsSRNA nmeer cTpykTypy
tuna "crebenp-neris”.

Bektopsl 3xcnpeccuu ¢ uPHK, xak npasuio, seisrorces JAHK-mnasmunamu wnm
BUPYCHBIMU BEKTOpaMH. BEKTOpBI SKCIIpeccuy, COBMECTUMBIE C 3YKAPUOTUUYECKUMHU
KJIETKAMU, IPEATIOYTUTEIbHO COBMECTUMBIE C KJIETKAMH [TO3BOHOUYHBIX, MOXKHO
UCTIONB30BAaTh JJIsI ITONTyYeHHsI pEKOMOMHAHTHBIX KOHCTPYKUMH 1iist akenpeccun HPHK, kak
OMMCAHO B JAHHOM JIOKYMEHTe. BekTopbl skcnpeccuu A 3yKapuOTUUECKUX KJIETOK XOPOLIO
W3BECTHBI B JAHHOM O0JIACTH M JOCTYIHBI OT Psiia KOMMEPYECKUX UCTOUHUKOB. OOBIYHO
IpeyCMOTPEHBI TAKHUE BEKTOPBI, COAep KaLINe YAOOHbIE CAHTBI PECTPUKLIUY JI BCTABKU
HEOOXOIMMOTO CErMEHTa HYKJICMHOBOM KUCJIOTHI. J[ocTaBKa BEKTOPOB, SKCTIPECCUPYIOLIINX
uPHK, MoxeT ObITb CUCTEMHOM, KaK, HAIPUMEp, IyTeM BHYTPUBEHHOTO WU
BHYTPUMBILIEYHOT'O BBEJIEHUS, ITyTEM BBEICHUS B LIeJIEBbIE KJIETKHU, SKCIUIAHTUPOBAHHBIE U3
MAIMEHTA, ¢ TIOCJIEAYIOIINM OOPaTHBIM BBEICHUEM MALUEHTY WIIH MyTEM JIFOOOr0o APYroro
crioco0a, KOTOpbIH 00ecreunBaeT BO3MOKHOCTD BBEICHHUS B JKEJIATENbHYIO LIEJEBYIO KIIETKY.

I{eneBble KIETKU MOXKHO TpaHC(HUIMPOBATh MuasMuaamu sxcnpeccnd HPHK B Bune
KOMILJIEKCA C HOCUTENSIMU-KaTUOHHBIMHE JIMMTUAAMU (Hanpumep, onuroeKTaMHHOM) WITH
HOCUTEJIIMU Ha OCHOBE HEKATHOHHBIX NUMUA0B (ranpumep, Transit-TKO™). B nacrosimem
n300peTEeHNEM TaKXKe PACCMATPUBAIOTCSI MHOKECTBEHHBIE TPAHC(HEKIIUH TPH MOMOIIN
aunuaos ans tunos nPHK-onocpenoBaHHOro HOKlayHa, HAllEeIEHHOTO Ha pa3jiuyHbIe
yuactku nenesoii PHK, Ha npoTsikennu Hexenu wiu Oosiee. Y CIelrHoe BBEACHHE BEKTOPOB B
KJIETKH X035/MHA MOKHO KOHTPOJIMPOBATH MPH ITOMOIIH Pa3HOOOPA3HBIX U3BECTHBIX
cniocoboB. Hanpumep, o BpeMeHHOI TpaHC(hEKLNN MOXKET COO0IIaTh penopTep, TAKOH Kak

¢yopecLieHTHBII MapKep, Kak, HarnpuMep, 3eleHblil payopecuentHoiii 6enok (GFP).
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CrabunbHas TpaHCEKIHS KIETOK eX Vivo MOXKET ObITh MOATBEPIKI€HA TP MTOMOIIH
MapKepoB, KOTOPbIE MPUAAIOT TPAHCPULIMPOBAHHON KIIETKE YCTOMUUBOCTD K OIPEeIeHHBIM
(bakTopam okpy:Karoliel cpensl (Hanpumep, aHTAOUOTUKAM U JIEKAPCTBEHHBIM CPEZICTBAM),
TaKy0 KaK yCTOWYMBOCTb K TUTPOMULIMHY B.

CucteMbl BUPYCHBIX BEKTOPOB, KOTOPBIE MOJKHO HCIIOIB30BATh CO CIIOCOOAMH U
KOMITO3MLIMSIMH, ONTMCAHHBIMU B JAHHOM JOKYMEHTE, BKIIFOYAIOT, O€3 OrpaHuyeHus, (a)
aICHOBHPYCHBIE BEKTOPHI; (b) peTpOBUPYCHBIE BEKTOPBI, B TOM YHCJIe Oe3 OrpaHHYEHHsI
JICHTUBUPYCHBIE BEKTOPBI, BUPYC MBIIIUHOTO Jieliko3a MosioHH U m. O.; (C) BEKTOPHI Ha
OCHOBE aJICHOACCOLMIPOBAHHOTO BUPYca, (d) BEKTOPHI HA OCHOBE BUPYCA IPOCTOTO repreca;
(e) BexTopsl Ha ocHOBe SV40; (f) BEKTOpBI HA OCHOBE BHpYyCa MOJIMOMBI, (g) BEKTOPHI HA
OCHOBe BUpyca nanwuioMsl, (h) BeKTOpbI Ha OCHOBE MUKOPHABUPYCA; (1) BEKTOPBI HA OCHOBE
MOKCBHPYCA, TAKOTO KaK OPTOIIOKC, HANpUMeD, BEKTOPBI HA OCHOBE BUPYCa OCTIOBAKLIMHBI,
WIN aBUIIOKC, HANpuUMep, KAHAPHUIIOKC FITH OCIIBI Kyp; H (]) Xenmnep-3aBUCUMBbIA WiH "caalbrit”
aneHoBHpyc. Takke MPenMyIIeCTBEHHBIMA MOTYT ObITh BUPYCHI C HAPYIIEHHOM
perikanmen. Pa3nudnbie BEKTOPHI OyAyT WK HEe OYAYT BCTPauBaThCS B FeHOM KJeToK. [Ipu
HEOOXOIMMOCTH, KOHCTPYKLIMU MOTYT BKJIFOUATh BUPYCHBIE TIOCJIEAOBATENIBHOCTH J1JIs
TpaHcekunu. B kauecTBe anbTepHATHBBL, KOHCTPYKIHSI MOXKET OBITh BCTPOECHA B BEKTOPBI,
CTIIOCOOHBIE K 3MTMCOMAJIBHON pEeTUTUKALU, Hanpumep, BekTopsl Ha ocHoBe EPV 1 EBV. B
KOHCTPYKLUSAX Uil pekoMOuHaHTHOH skcnipeccunt ”PHK, kak mpasuiio, OyayT HE0OXOMUMBI
PETYJSATOPHBIE JIEMEHTBI, Hanpumep, IPOMOTOPBL, SHXAHCEPHI U M. O. I 00eCcTIeeHNs
skcnpeccud MPHK B nieneBrix kinetkax Jlpyrue acrneKkThl, yYUTbIBAEMbIE B OTHOLIEHUH
BEKTOPOB U KOHCTPYKIUH, OMCAHBI ajiee HIDKE.

Bekropsl, npuropnsie s nocraBku HPHK, OynyT BKiro4aTh peryssitopHbie
3JIeMEHTHI (IPOMOTOP, SHXAHCEP U M. 0.), AocTaTouHble s skcnpeccun MPHK B
JKEJIATeJIbHBIX LIEJIEBbIX KJIETKE WIN TKaHH. PerysiTOpHBIE 3JIEMEHThI MOXKHO BBIOMPATh IS
NOJIy4eHUs! JTUOO KOHCTUTYTHBHOM, THOO peryupyeMoil/mHaynndeTbHON SKCTIPECCHH.

Okcnpeccust ”PHK mMoxeT ObITh TOUHO peryupyeMoii, Hanpumep, myTeM
UCTIOJIb30BAHUS HHAYLHOEIBHOHN PETyIITOPHOH MOCIEN0BATEIbHOCTH, KOTOPast
YyBCTBUTEJIbHA K ONPEAETICHHBIM (PU3HOJIOTHIECKUM PETYIIATOpAM, Hanpumep, ypOBHIM
LUPKYJIMpPYIOLIeH riroko3bl min ropmonam (Docherty ef al., 1994, FASEB J. 8:20-24). Takue
UHIYIUOENbHBIC SKCIPECCUPYIOLINE CUCTEMBI, IOAXOIALINE IJIs1 YIPABICHHS SKCIIPECCHEH
dsRNA B kiieTkax win y MIIEKOMHUTAOLINX, BKIIOYAIOT, HATIPUMED, PEryJINPOBAaHUE MIPH
MIOMOIIY 5KIU30HA, TIPU TIOMOIIH 3CTPOTeHa, IPOreCTePOHA, TETPALIMKINHA, XUMHYECKUX
MHIYKTOPOB AUMEPU3aLUHU 1 n3onponui-oera-D-tuoranakronupanosuna (IPTG).
Crierramuct B TaHHOM O0JIACTH CMOJKET BBIOPATh COOTBETCTBYIOIIYIO
PEryJIATOPHYO/TIPOMOTOPHYIO MOCIEA0BATEIbHOCTD, ONUPAACH HA MPENIOoIaraeMoe

ucrnonb3oBaHue Tpancrena nPHK.
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MO>KHO UCTIONIB30BATh BUPYCHBIE BEKTOPBI, KOTOPBIE COAEPIKAT MOCIEOBATEIBHOCTH
HYKJIEMHOBBIX KUCJIOT, koaupyromue nPHK. Hanpumep, MO2kHO HCIOIB30BAThH
perpoBupycHslii Bektop (cMm. Miller et al., Meth. Enzymol. 217:581-599 (1993)). Takue
PETPOBUPYCHBIE BEKTOPBI COIEPKAT KOMIIOHEHTBI, HEOOXOAUMBIE [Tl TPABUIIbHON YIIAKOBKH
BUpycHoro reHoma u unrerpauuu B JIHK knerku-xossuna. IlocnenosarenbHocTu
HYKJIEMHOBBIX KUCIIOT, kKogupyromue UPHK, kTOHHPYIOT B OfMH MM HECKOJIBKO BEKTOPOB,
KOTOpbIe 00JIEr4ar0T JOCTABKY HYKJIEHMHOBOM KUCJIOTHI ManmeHTy. bosee nogpobHoe
OIHCAaHKE PETPOBUPYCHBIX BEKTOPOB MOKHO HaiiTh, Hanpumep, B Boesen ef al., Biotherapy
6:291-302 (1994), B KOTOPOM ONHCAHO MPUMEHEHHE PETPOBUPYCHOTO BEKTOPA ISl JOCTABKH
reda mdrl K reMOMO3THYECKUM CTBOJIOBBIM KJIETKAM JUJIsl TIPUIAHUST CTBOJIOBBIM KJIETKAM
OobLIel yCTOMYUBOCTH K XUMHUOTEpAUH. J{pyriMu HCTOYHUKAMH, WILTKOCTPUPYIOIIUMHU
NMpUMEHEeHNE PETPOBUPYCHBIX BEKTOPOB B reHHOM Teparnuu, sieysitoTcs: Clowes et al., J. Clin.
Invest. 93:644-651 (1994); Kiem ef al., Blood 83:1467-1473 (1994); Salmons and Gunzberg,
Human Gene Therapy 4:129-141 (1993); u Grossman and Wilson, Curr. Opin. in Genetics
and Devel. 3:110-114 (1993). JIeHTUBHPYCHBIE BEKTOPBI, MIPEIyCMATPHUBAEMBIE JUIS
HCIIOJIb30BAHUs, BKIFOYAIOT, HAIPUMED, BEKTOPbI Ha ocHOBe HIV, onncanHble B maTeHTax
CIITA NeNe 6143520; 5665557 u 5981276, kOoTOpBIE BKJIIOUEHBI B JAHHbIN TOKYMEHT NPU
MIOMOIIY CCBUTKH.

AZIEHOBHPYCHI TAKXKe MPEyCMaTPUBAIOTCS I UCNIONIB30BaHus B foctaBke HPHK
COTJIACHO HACTOSIIIEMY H300pETeHHIO. AIEHOBUPYCHI PEACTABIISIOT COO0H OCOOCHHO
NepCIEeKTUBHbBIE "IPOBOAHUKU", HaNpumep, Al AOCTABKU F€HOB K PECIIMPATOPHOMY
SMUTENHIO. AZICHOBUPYCHI €CTECTBEHHBIM 00pa30M MHOULIMPYIOT PECIUPATOPHBIN 3MTUTENHNH,
I7Ie OHU BBI3BIBAIOT 3a00JIEBAHME C JIETKUM TeueHHeM. [IpyruMy MUIIEHSIMH 1J1s1 OCHOBAHHBIX
Ha aJICHOBUPYCAX CUCTEMAaX JIOCTABKHU SIBJISIFOTCS M€UEHb, LIEHTPaJIbHAsl HEPBHAsSI CUCTEMA,
SH/IOTENTHANIbHBIE KJIETKU U MbIIIIA. AJCHOBHUPYCHI 00JIAAI0T MPEUMYIIECTBOM B TOM, YTO
cniocoOHbI nHpUUUpoBaTh Hepemsimuecs kietku. B Kozarsky and Wilson, Current Opinion
in Genetics and Development 3:499-503 (1993) npeacrasieHa 0030pHasi CTaThsl O TEHHON
Teparuu Ha OCHOBE aieHOBUPYCOB. Bout u coasm., Human Gene Therapy 5:3-10 (1994)
NIOKA3aJI1 MCTIOJIb30BAHNE a/IEHOBUPYCHBIX BEKTOPOB ISl IEPEHOCA TEHOB B PECIIUPATOPHBIN
SIUTENNH Makak-pe3yc. JlonoHUTEIbHbIE TPHUMEPBI UCIIOIb30BAHHS aJICHOBUPYCOB B
reHHOM Tepanuu MOKHO Haiitu B Rosenfeld er al., Science 252:431-434 (1991); Rosenfeld et
al., Cell 68:143-155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993);
nyonukauu PCT W094/12649 u Wang, et al., Gene Therapy 2:775-783 (1995).
IMonxomsimuii AV BekTop nist sxcnpeccun UPHK, onrcanHo# B HACTOSIIEM H300peTEeHUH,
croco0 KOHCTPYHPOBAaHUS PEKOMOUHAHTHOTO AV BekTOpa 1 crocod TOCTaBKH BEKTOpPA B
nenesble Ki1eTku onmucansl B Xia H ef al. (2002), Nat. Biotech. 20: 1006-1010.

BexTopbl Ha OCHOBE aIeHOACCOLMUPOBAHHOTO BUpyca (AAV) Takke MOXKHO

ucnoib30oBaTh 1iis noctaBku UPHK cornacHo HacTosimemy mnzobperenuro (Walsh ef al., Proc.
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Soc. Exp. Biol. Med. 204:289-300 (1993); natent CLIIA Ne 5436146). B omHOM BapuaHTte
ocymectiaeHuss ”PHK MoxeTr skcnpeccupoBaThCs B BUAE IBYX OTAEIbHBIX
KOMILIEMEHTapHBIX ofHouenodedHbx Monekya PHK npu nomomu pekomObunanTHOoro AAV-
BeKTOpa, Hanpumep, 1nubo ¢ PHK-npomoropamu, U6 unu H1, nmubo ¢ npomoTopom
uuromeranosupyca (CMV). IToaxonsamue AAV-BexTops! 1uis skcnpeccun dsRNA,
OIMCAHHOH B HACTOSILIIEM H300pETeHNH, CIIOCOObI KOHCTPYHPOBAHUS PEKOMOMHAHTHOTO AV
BEKTOpA U CIIOCOOBI JOCTABKH BEKTOPOB B LieJIeBbIe KiIeTKH onucanbl B Samulski R ez al.
(1987), J. Virol. 61: 3096-3101; Fisher K J et al. (1996), J. Virol, 70: 520-532; Samulski R ez
al. (1989), J. Virol. 63: 3822-3826; matente CIIIA Ne 5252479; natente CIITA Ne 5139941,
MEKAyHapOaHOM 3asiBke Ha mateHT Ne WO 94/13788 u MexkayHapOIHOM 3asiBKe HA MATEHT
Ne WO 93/24641, nonaHoe pacKpbITHE KOTOPBIX BKIFOYEHO B JAHHBIA JOKYMEHT IPU TIOMOLIH
CCBUIKH.

Jpyroii BUPyCHBII BEKTOP, noaxoasamui ansa nocrasku MPHK cornacHo HacTosmemy
U300pETEeHHIO, MPENCTABIISAET COOOH MOKCBUPYC, TAKOH KaK BUPYC OCTIOBAKL[MHBI, HAIIPUMED,
aTTeHYWPOBAHHBIN BUPYC OCIIOBAKIIMHBI, KaK, HAPUMep, MOAU(ULINPOBAHHBIN BUPYC
Ankapa (MVA) nmn NYVAC, aBunokc, kak, HalpuMmep, ocria Kyp WM KaHAPUTIOKC.

Tpornusm BUPYCHBIX BEKTOPOB MOKET OBITh MOAM(PHUIMPOBAH MyTEM
TICEBIOTUITMPOBAHMS BEKTOPOB OeJIKaMU OOOJIOUKH FITH IPYTUMH TOBEPXHOCTHBIMHU
AHTUT€HAMU U3 IPYTUX BHPYCOB WUJIH ITyTE€M 3aMEHbI PA3JIMYHBIX BUPYCHBIX KallCHIHBIX
OenkoB, B ciyyae HeoOxoaumocTH. Hanpumep, TeHTHBHUPYCHBIE BEKTOPBI MOXKHO ITO/IBEPTaTh
NICEBIOTUITUPOBAHHIO ITIOBEPXHOCTHBIMU O€JIKaMHU U3 BHPYCa BE3UKYJIIPHOTO CTOMATUTA
(VSV), Bupyca bewmeHcTBa, Bupyca J0oina, Bupyca Mokosa u T. 1. AAV-BEKTOPbI MOXKHO
CO371aTh JUJIs HALIEIMBAHKS HAa Pa3IMYHbIE KJIETKU IyTeM KOHCTPYHPOBAHHS BEKTOPOB TaK,
4TOOBI OHU HKCIPECCUPOBAIIH PA3JIHMYHBIE CEPOTHUIIBI KATICUAHBIX OEIIKOB; CM., Hanpumep,
Rabinowitz J E et al. (2002), J Virol 76:791-801, nosHOe pacKpbITHE KOTOPOTrO BKJIFOUEHO B
TAaHHBIA JOKYMEHT MPU TIOMOLIH CCBITKH.

dapmaneBTHUECKUI TpenapaT BEKTOPa MOXKET BKJIFOYATh BEKTOP B MPHUEMIIEMOM
pa3baBuTENIE WITH MOXKET BKJIFOUATh MATPHILY 3aMEJIEHHOTO BBICBOOOIKICHHUS, B KOTOPYIO
BKJIFOYEHO CPEICTBO JIOCTABKH I€HOB. B ambTepHATUBHOM Cilydae, KOria BEKTOp TOCTABKH
LIEJIOTO T€HA MOXET BbIpaOaThIBATHCS HATUBHO PEKOMOMHAHTHBIMHE KJIETKAMH, HANPUMED,
PETPOBUPYCHBIE BEKTOPBI, TOrNa (hapMalieBTHUECKHUI ITpernapaT MOXKET BKIFOYATh OJHY HIIH

HECKOJIbKO KJIETOK, KOTOPBIC Bpra6aTbIBaI-OT CUCTEMY OOCTAaBKU I'CHOB.

V. PapmaneBTHYECKHE KOMIIO3HIHH COTVIACHO HACTOSIEMY H300peTeHHIO
Hacrosimee n3o0perenne Taxke BKIFOYAET (papMarieBTHIECKIE KOMIIO3ULIUH U

cocTaBbl, koTopele BKIodaroT HPHK cornmacHo Hactosmemy n3o0perennto. B oqHoM

BapUAHTE OCYHICCTBJICHHA B AJAHHOM JOKYMCHTC NPEAYCMOTPECHDBI (I)apMaLIeBTI/ILIeCKI/Ie

koMno3uumy, conepskamue nPHK, koropeie onucanbsl B JaHHOM AOKYMEHTE, U
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bapmareBTHIECKH TPHEMIIEMbIl HocHTeNb. PapManeBTHIEeCKNE KOMITO3ULINH, COAepIKaLIHe
uPHK, mpuronss! 1iist iedeHust 3a00JIeBaHUsL WJIH HAPYLISHHSI, aCCOLMUPOBAHHOTO C
sKcrpeccuert ninn aktuBHOCThIO reHa PCSKO, nanpumep, Hapyienns munmaaHoro ooMeHa.
Taxue papmaLeBTHUECKHE KOMITO3ULIUN COCTABIISAIOT, UCXOAS U3 criocoda noctaBku. OHUM
IPUMEPOM SIBJITFOTCS] KOMITO3ULIUU, KOTOPbIE COCTABIIEHBI JIs1 CHCTEMHOT'O BBEIEHHS
NIOCPECTBOM JTOCTABKU MapEeHTEPANbHBIM NIyTeM, Hanpumep, nyteM BHyTpuBeHHoM (IV)
IOCTaBKH. [[pyrum npuMepoM sIBJISIFOTCS KOMIIO3ULIUH, KOTOPbIE COCTABJICHBI IJIsI
HETIOCPEACTBEHHOW IOCTABKH B MAPEHXUMY TOJIOBHOTO MO3Ta, Hanpumep, myteM UH(y3uu B
T'OJIOBHOW MO3T, KaK, HAapuUMep, HeMPEePbIBHOW UH(PY3UH MPU TOMOIIU HACOCA.
dapmareBTHYEeCKIEe KOMITO3ULIUH, Cofepskaliue cpenctsa st RNAI coriacHo
HACTOSIIEMY U300pETEHHUI0, MOTYT OBbITh, HAPUMED, pacTBOpamu ¢ Oydhepom win 6e3 Hero
WJIA KOMITO3ULIMSIMH, COAEPIKAIINMU (hapMalleBTHYECKH NPHeMIIeMble HocuTeH. Takue
KOMITO3UIIH BKJIFOYAIOT, HATIPUMED, BOAHBIE WJITH KPUCTAIUINIECKUE KOMITO3ULIUH,
JIMTIOCOMHBIE COCTABBI, MULIEJISIPHBIE COCTABBI, SMYJIBCHH U BEKTOPBI JIJIsl TEHHOH TE€paruu.

B cnocobax cornacHo HacTosieMy n300peTeHuro cpenacTo Ayt RNAI MOXHO
BBOZIUTH B pacTBope. CBoOomHOE cpencTBo Mt RNA1 MOXHO BBOIUTH B HEOypepHOM
pacTBope, HanpuMep, B PU3UOJOTHUECKOM PACTBOPE WM B Bozie. B kauecTBe aqbTepHATHUBE,
cBoOoaHyI0 SIRNA Taxke MOXKHO BBOJUTH B roaxozsmeM OydepHom pactBope. bydepHsrii
pPacTBOP MOXKET COepKaTh alleTaT, LUTPaT, NpojaMuH, kapOoHat wiu gocdar win ooy
X KOMOMHaIMI0. B mpeanodTuTensHOM BapuaHTe OCyIeCTBiIeHUs Oy(pepHbIM pacTBOPOM
apnsieTcs 3a0y¢pepennsbiit pocharom pusnonoruueckuii pacrsop (PBS). pH u ocmonspHOCTB
OydepHoro pacTBopa, conepskainero cpeactso 1t RNA1, MOXKHO KOPPEKTUPOBATh, C TEM
YTOOBI OH MOAXOMI /ISl BBEACHHSI CYOBEKTY.

B HekoTOpbIX BapuaHTax OCyIecTBIeHUs Oy(epHbIi pacTBOP AOMOIHUTEIBHO
COIEPIKHUT CPEACTBO ISl PETYJTUPOBAHUS OCMOJIIPHOCTH PacTBOPA, TAK YTO OCMOJIIPHOCTh
NOJIePKUBAETCS HA HEOOXOAMMOM 3HAUEHHUH, HANpUMep, Ha (PU3NOJIOTUUECKUX 3HAYCHUSIX
IUIS TUTA3MbI KPOBH YeJIOBEeKa. PaCTBOpEHHBIE BEIIECTBA, KOTOPbIE MOXKHO TOOABJISTh K
OydepHOMY pacTBOPY ISl PETyJIUPOBAHHUS OCMOJIIPHOCTH, BKIIOYAIOT, 6€3 OrpaHu4eHus,
OesKy, MeNnTHIbI, AMHHOKHUCIIOTHI, HE TIOANA0INNECS METaO0IN3MY MTOJIUMEPDI, BUTAMUHBL,
WOHBI, caxapa, MeTabOJIUThI, OPraHMYECKUE KUCIIOTBL, JIMITUABI HJIH COJU. B HEKOTOpBIX
BapUAHTaX OCYLIECTBIEHUS CPEICTBO ISl PETYJIUPOBAHHUS OCMOJISIPHOCTH PacTBOpa
npeacTaBisieT co0ol conb. B onpeneneHHbIX BApHaHTaX OCYINECTBJIEHUS CPENCTBO AJIS
peryJIrpOBaHUsI OCMOJISIPHOCTH PACTBOPA MPENCTABIIAET COOOH XIIOPUA HATPHUS WITH XJIOPHL
KaJIMs.

dapmaneBTHIECKNE KOMITO3UIIH COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKHO
BBOAHTH B J103aX, JOCTATOYHBIX JIJIsl HHTHOMpoBaHus skcupeccuu rena PCSK9. Kak mpaswio,
npuemiieMast 1o3a MPHK cormnacHo Hactosimemy n3o0peTeHnto OyieT COCTaBIsATh B

nuanasone ot npuMmepHo 0,001 no npumepno 200,0 MuIMrpamMm Ha KUJIOTPaMM MaccChl TeJla
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pELUIIMEHTa BIeHb, KaK IPABWIIO, B JUana3oHe oT npuMepHo 1 1o 50 mMr Ha kuiorpamMm
macchl Tena B ieHb. Hampumep, dSRNA moxxHO BBOAUTH B KonuuecTse npumepHo 0,01 mr/kr,
npumepHo 0,05 mr/kr, npumepHo 0,5 Mr/kr, npumepHo 1 Mr/kr, mpumepHo 1,5 mr/kr,
NPUMEPHO 2 MI/KT, puMepHO 3 Mr/kr, npuMepHo 10 Mr/kr, npumepHo 20 MI/KT, IPUMEPHO
30 mr/kr, mpumepHO 40 MI/Kr uik mpuMepHO S0 MI/KT Ha pa3oBYIO J03Y.

K npumepy, cpenctso aist RNAI, nanpumep dsSRNA, MOKHO BBOIUTH B 103€
npumepHo 0.1,0.2,03,04,0.5,0.6,0.7,08,09,1,1.1,1.2,13,14,15,1.6,1.7, 1.8, 1.9,
2,21,22,23,24,25,26,2.7,28,29,3,3.1,3.2,33,3.4,35,3.6,3.7,3.8,39,4,4.1,
42,43,44,45,46,47,48,49,5,5.1,52,53,54,55,56,57,58,59,6,6.1,6.2,6.3,
6.4,65,66,67,68,69,7,71,72,73,74,7.5,76,77,78,7.9,8,8.1,82,83,84,8.5,
8.6,87,88,89,9,91,92,93,94,95,9.6,9.7,9.8, 9.9, unmu npumepHo 10 mMr/kr.
3HaueHus U AUANa30Hbl, IPOMEXYTOUYHbIE [0 OTHOLIEHHUIO K NEPEYNCIEHHBIM 3HaUE€HUSM,
TAKXKe MMOIPA3yMEBAOTCS KaK YaCTh HACTOSIIErO H300pETEeHHsI.

B npyrom BapuanTe ocymectieHus cpenctso st RNAI, nanpumep dsRNA, BBozmsT
B 03¢ oT npumepHo 0,1 no mpumepno 50 mr/kr, ot npumepHo 0,25 o npumeprHo 50 MI/KT,
ot npumepHo 0,5 o nmpumepro 50 Mr/kr, ot npumepHo 0,75 no mpumepHO SO MI/KT, OT
npumepHo 1 1o nmpumepHo S0 mr/kr, ot npumepHo 1,5 no npumepHo 50 MI/KT, OT IPUMEPHO
2 no mpumepHOo 50 MI/KT, OT MpUMepHO 2,5 1o npuMepHO SO MI/KT, OT MPUMEPHO 3 10
npumepHo 50 MI/KT, OT MpUMEpPHO 3,5 10 npumMepHO 50 MI/KT, OT IPUMEPHO 4 10 MPUMEPHO
50 mr/kr, ot npumepHo 4,5 1o npuMepHo 50 MI/KT, OT IPUMEPHO 5 10 mpuMepHO S0 MI/KT,
oT npuMepHo 7,5 o npumepHo 50 Mr/kr, ot npumepHo 10 1o npumepHO 50 MI/KT, OT
npumepHo 15 no npumepHo 50 mr/kr, ot npuMepHo 20 10 npumepHO S50 MI/KT, OT IPUMEPHO
20 o npumepHo 50 MI/KT, OT IpUMepHO 25 10 mpuMepHOo 50 MI/KT, OT IpUMepHO 25 1o
npumepHo 50 mr/kr, ot npuMepHo 30 10 mpuMepHo SO MI/KT, OT IPUMEPHO 35 10 IPUMEPHO
50 mr/kr, ot mpumepHo 40 10 mpumepHO SO Mr/Kr, OT mpuMepHO 45 10 mpumepHo SO MI/KT,
ot npumepHo 0,1 o npumepro 45 Mr/kr, ot npumepHo 0,25 1o mpumepHo 45 Mr/kr, OT
npumepHo 0,5 o npumepHo 45 Mr/kr, ot mpumepHo 0,75 1o mpumepHo 45 Mr/kT, OT
npumepHo 1 10 mpumepHo 45 Mr/kr, oT nmpuMepHo 1,5 10 mpuMepHO 45 MI/KT, OT IPUMEPHO
2 1o mpuMepHO 45 MI/KT, OT MPUMEPHO 2,5 10 IpuMepHO 45 MI/KT, OT MPUMEPHO 3 10
NPUMEPHO 45 MI/KT, OT IPUMEPHO 3,5 A0 mpUMeEPHO 45 MI/KT, OT MPUMEPHO 4 10 MPUMEPHO
45 mr/kr, oT npuMepHO 4,5 10 MpUMEPHO 45 MI/KT, OT MPUMEPHO S5 10 MPUMEPHO 45 Mr/KT,
OT IpUMepHO 7,5 o nmpumepHo 45 Mr/kr, ot mpumepHo 10 1o npumepHO 45 MI/kT, OT
npumepHo 15 no mpumepHo 45 Mr/kr, ot npuMepro 20 10 TpUMeEPHO 45 MI/KT, OT IPUMEPHO
20 o mpuMepHO 45 MI/KT, OT IPUMEPHO 25 10 MpUMepHO 45 MI/KT, OT MpUMEpHO 25 10
npumepHO 45 mr/kr, oT npuMepHo 30 10 mpuMepHO 45 MI/KT, OT IPUMEPHO 35 10 MPUMEPHO
45 wmr/kr, ot npumepHo 40 10 mpumepHo 45 mr/kr, ot npumepHo 0,1 1o nmpumepHo 40 MI/KT,
ot npumepHo 0,25 no npumepHo 40 mr/kr, ot npumepHo 0,5 1o npumepHo 40 MI/KT, OT

npumepHo 0,75 no npumepHo 40 mr/kr, oT npuMepHo 1 1o npumepHO 40 MI/KT, OT IPUMEPHO
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1,5 mo mpumepro 40 Mr/kr, OT MpUMepHO 2 10 npumMepHO 40 MI/Kr, OT IPUMEPHO 2,5 10
npuMepHO 40 MI/KT, OT IPUMEPHO 3 10 npuMepHO 40 MI/KT, OT IPUMEPHO 3,5 10 MPUMEPHO
40 mr/kr, oT npuMepHO 4 10 npumepHo 40 Mr/Kr, oT mpuMepHo 4,5 1o npumepHo 40 Mr/KT,
OT IpUMEPHO 5 110 mpuMepHO 40 MI/KT, OT npuMepHO 7,5 10 npumepHO 40 Mr/Kr, OT
npumepHo 10 1o nmpumepHo 40 mr/kr, oT mpuMepHo 15 1o npumepHO 40 MI/KT, OT IPUMEPHO
20 o npumepHo 40 mr/kr, ot npuMepHo 20 10 npuMepHo 40 MI/Kr, OT IpUMepHO 25 1o
npumMepHo 40 Mr/kr, OT npuMepHo 25 1o npumMepro 40 MI/Kr, oT mpuMepHO 30 10 MPUMEPHO
40 mr/kr, oT npuMepHo 35 1o mpumepHo 40 mr/kr, ot npumepHo 0,1 1o nmpumepHo 30 MI/KT,
ot npumepHo 0,25 no mpumepHo 30 mr/kr, ot npumepHo 0,5 1o npumepHo 30 MI/KT, OT
npumepro 0,75 no npumepHo 30 mr/kr, oT npuMepHo 1 10 nmpumepHO 30 MI/KT, OT IPUMEPHO
1,5 no mpumepro 30 Mr/Kr, OT MpUMepHO 2 10 npumMepHO 30 MI/KT, OT IPUMEPHO 2,5 10
npuMepHO 30 MI/KT, OT IPUMEPHO 3 10 mpuMepHO 30 MI/KT, OT IPUMEPHO 3,5 10 MPUMEPHO
30 mr/kr, ot mpuMepHO 4 o npuMepHo 30 Mr/kr, ot mpuMepHo 4,5 o npumepHo 30 MI/KT,
OT mpuUMepHO 5 110 mpuMepHO 30 MI/KT, OT mpuMepHO 7,5 1o nmpumepHo 30 MI/Kr, OT
npumepHo 10 no nmpumepHo 30 Mr/kr, ot npumepro 15 1o npumepHo 30 MI/KT, OT IPUMEPHO
20 no npumepHo 30 Mr/kr, ot mpumepHo 20 1o nmpuMepHO 30 MI/KT, OT MPUMEPHO 25 10
npumepHo 30 mr/kr, ot npumepHo 0,1 no npumepHo 20 mr/kr, oT npumepHo 0,25 1o
npumepHo 20 mr/kr, ot npuMepHo 0,5 1o npumepHo 20 mr/kr, oT npuMepHo 0,75 1o
npuMepHo 20 MI/Kr, OT npuMepHO 1 1o npumepHo 20 MI/Kr, OT IpuMepHO 1,5 10 mpumepHO
20 mr/kr, OT IpuUMepHO 2 10 nmpuMepHO 20 MI/KT, OT MPUMEPHO 2,5 10 npumepHO 20 MI/KT,
OT puMepHO 3 10 mpuMepHO 20 MI/KT, OT IPUMEPHO 3,5 10 npumMepHO 20 MI/KT, OT
npuUMepHO 4 10 mpuMepHO 20 MI/KT, OT npuMepHO 4,5 1o npuMepHo 20 MI/KT, OT IPUMEPHO
5 no mpumepHo 20 Mr/kr, OT mpuMepHo 7,5 1o npumepHo 20 mr/kr, ot npuMepHo 10 10
npuMepHoO 20 MI/KT WK OT puMepHO 15 1o npumepHo 20 Mr/kr. 3HaYeHUs U JUATIa30HBl,
MIPOMEKYTOUYHBIE IO OTHOLIECHUIO K NMEPEUYHNCICEHHBIM 3HaUE€HUAM, TAKKe MOAPA3yMEBAIOTCS
KaK 4aCTh HACTOSIIIEr0 U300peTEeHUsI.

K npumepy, cpenctso aist RNAI, nanpumep dsSRNA, MOXKHO BBOIUTH B 103€
npumepno 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1,0.2,0.3,0.4, 0.5, 0.6, 0.7,
08,09,1,1.1,12,13,14,15,16,1.7,18,19,2,2.1,22,23,24,25,2.6,2.7,28,209,
3,3.1,32,33,34,3.5,3.6,3.7,38,39,4,41,42,43,44,45,46,47,48,49,5,5.1,
52,53,54,55,56,57,58,59,6,6.1,62,63,64,65,66,67,68,69,7,7.1,72,73,
7.4,75,76,77,78,79,8,8.1,82,83,84,85,86,87,88,89,9,91,92,93,94,95,
9.6,9.7,9.8, 9.9, wiu npumepHo 10 Mr/kr. 3HaUeHUS U TUATIA30HBI, TPOMEKYTOYHBIE 11O
OTHOLIEHUIO K MEPEUNCICHHBIM 3HAYEHUSIM, TAKXKE TOAPA3YMEBAKTCS KAK 4YaCTh HACTOSILETO
n300peTeHus.

B npyrom BapuanTe ocyuiectsieHus cpenctso 1t RNAi, nanpumep dsRNA, BBozmsT
B 103e oT npumepHo 0,5 no nmpumepno 50 mr/kr, ot npumepHo 0,75 o npumepHo 50 MI/KT,

ot npumepHo 1 10 npumepHo 50 mr/kr, ot npuMepHo 1,5 1o npumepHO 50 MI/KT, OT
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npUMepHO 2 10 mpuMepHOo SO MI/KT, OT MpuUMepHO 2,5 1o nmpuMepHOo S0 MI/KT, OT IPUMEPHO
3 no nmpumepHo 50 MI/KT, OT IpUMEPHO 3,5 10 npuMepHO SO MI/KT, OT IPUMEPHO 4 10
npuMepHO S50 MI/KT, OT IpuUMepHO 4,5 10 npumMepHO 50 MI/KT, OT IPUMEPHO S 10 MPUMEPHO
50 mr/kr, ot nmpumepHo 7,5 no npumepHo 50 Mr/kr, ot npumepro 10 no npumepHo 50 Mr/kr,
ot npuMepHo 15 no nmpumepro 50 mr/kr, ot npumepHo 20 10 npumMepHo 50 MI/KT, OT
npumMepHo 20 10 npumepHO SO MI/KT, OT mpUMEpHO 25 10 npumepHO SO MI/KT, OT IPUMEPHO
25 no npumepHo S50 mr/kr, ot mpumepHo 30 10 mpuMepHO SO MI/KT, OT MPUMEPHO 35 10
npumepHo 50 mr/kr, ot npumepHo 40 1o npumMepHo S0 MI/KT, OT IPUMEPHO 45 10 MPUMEpPHO
50 mr/kr, ot mpumepHo 0,5 1o npumepHo 45 Mr/kr, ot npumepHo 0,75 no npumepHo 45
MI/KT, OT IpuMepHO 1 1o npumepHo 45 mr/kr, ot npumepHo 1,5 1o npumepHo 45 Mr/kr, ot
NPUMEPHO 2 10 PUMEPHO 45 MI/KT, OT MPUMEPHO 2,5 N0 MPUMEPHO 45 MI/KT, OT IPUMEPHO
3 1o mpumepHO 45 MI/KT, OT MPUMEPHO 3,5 A0 MPUMEPHO 45 MI/KT, OT IPUMEPHO 4 10
NPUMEpPHO 45 MI/KT, OT IpUMEPHO 4,5 10 mpuUMepHO 45 MI/KT, OT MPUMEPHO S5 10 MPUMEPHO
45 wmr/kr, or npumepHO 7,5 1o npumepHo 45 mr/kr, ot npuMepHo 10 1o mpumepHO 45 MI/KT,
oT nmpuMepHo 15 1o npumepHo 45 Mr/kr, ot npumepHo 20 10 TpuMepHO 45 MI/KT, OT
npumMepHo 20 10 mpuMepHO 45 MI/KT, OT IPUMEPHO 25 10 IPUMEPHO 45 MI/KT, OT MPUMEPHO
25 no npumepHo 45 mr/kr, ot mpuMepHo 30 10 mpuMepHO 45 MI/KT, OT MpUMEpHO 35 10
npuMepHO 45 mr/kr, ot npuMepHo 40 1o npuMepHo 45 MI/KT, oT mpuMepHO 0,5 10 IPUMEPHO
40 mr/kr, ot npumepHo 0,75 no npumepro 40 Mr/kr, ot npumepHo 1 1o nmpumepHo 40 Mr/kr,
oT npumepHo 1,5 no npumepHo 40 MI/Kr, OT mpuMepHO 2 10 npuMepHo 40 MI/KT, OT
npuUMepHO 2,5 1o npuMepHo 40 MI/Kr, OT IpUMepHO 3 10 puMepHO 40 MI/KT, OT IPUMEPHO
3,5 no nmpumepHo 40 Mr/kr, OT npuMepHO 4 10 npumepHo 40 Mr/Kr, OT npuMepHo 4,5 1o
npuMepHo 40 MI/KT, OT IpuMepHO 5 10 npuMepHO 40 MI/KT, OT MPUMEPHO 7,5 10 NpUMEPHO
40 mr/xr, ot npumepHo 10 no npumepro 40 mr/kr, oT npumMepHo 15 1o npumepHo 40 Mr/kr,
ot npumepHo 20 1o npumepHo 40 mr/kr, ot mpumepHo 20 10 npumepHo 40 MI/KT, OT
npuMepHO 25 1o npumepHo 40 MI/KT, OT pUMEpHO 25 10 mpumepHO 40 MI/KT, OT IPUMEPHO
30 o mpumepno 40 Mr/kr, ot mpumepHo 35 1o npumepHo 40 Mr/kr, ot mpumepHo 0,5 1o
npumepro 30 mr/kr, ot npumepHo 0,75 no npumepro 30 MI/Kr, OT IpUMEpPHO 1 10 MPUMEPHO
30 mr/kr, ot mpumepHo 1,5 mo mpumepHo 30 MI/kT, OT mpuMepHO 2 10 npuMepHO 30 MI/KT,
OT mpuMepHO 2,5 o npumepHo 30 MI/KT, OT puMepHO 3 10 mpuMepHo 30 MI/KT, OT
npuMepHo 3,5 1o npumepHo 30 Mr/kr, oT mpuMepHO 4 10 npuMepHo 30 MI/KT, OT IPUMEPHO
4,5 no mpumepHo 30 MI/KT, OT MpUMeEPHO S 10 mpuMepHo 30 MI/KT, OT IPpUMEpHO 7,5 1o
npumepHo 30 mr/kr, ot npuMepro 10 no npumepro 30 MI/KT, OT mpuMepHO 15 10 mpruMepHO
30 mr/kr, ot mpumepHo 20 no npumepHo 30 mr/kr, ot npumepHo 20 1o npumepHO 30 MI/KT,
oT npuMepHo 25 1o npumepHo 30 mr/kr, ot npumepHo 0,5 1o npumepHO 20 MI/KT, OT
npumepHo 0,75 no npumepHo 20 Mr/kr, oT npuMepHo 1 10 nmpumepHO 20 MI/KT, OT IPUMEPHO
1,5 mo mpumepro 20 Mr/Kr, OT MPUMEPHO 2 10 npuMepHO 20 MI/KT, OT IPUMEPHO 2,5 10

npuMepHO 20 MI/KT, OT IPUMEPHO 3 10 nmpuMepHO 20 MI/KT, OT IPUMEPHO 3,5 10 MPUMEPHO
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20 mr/kr, oT npuMepHO 4 10 mpumMepHO 20 MI/Kr, OT mpuMepHO 4,5 10 npumepHO 20 MI/KT,
OT IPUMEPHO 5 10 mpuMepHO 20 MI/KT, OT pUMepHO 7,5 10 npumepHO 20 MI/KT, OT
npumepHo 10 no mpumepHo 20 Mr/kr uimu ot npuMepHo 15 no npumepno 20 mr/kr. B onHom
BapuaHte ocyiecrieHust dSRNA BeonAT B no3e ot npumepHo 10 mr/kr no npumepHo 30
MI/KT. 3HAU€HHsI U TUANa30Hbl, IPOMEXKYTOUYHBIE [0 OTHOLICHUIO K NEPEYHCIEHHBIM
3HAYEHUSIM, TAKXKE MOAPA3yMEBAIOTCS KaK YaCTh HACTOSIIETO N300pETeHNs.

Hanpumep, cyObekTaM MOKHO BBOAUTH TepaneBTHueckoe konudecTBo HPHK, kak,
Hanpumep, npumepHo 0.5,0.6,0.7,0.8,09,1,1.1,1.2,13,14,15,16,1.7,18,1.9,2,2.1,
22,23,24,25,26,2.7,28,29,3,3.1,3.2,33,34,3.5,36,3.7,38,3.9,4,41,42,43,
4.4,45,46,47,48,49,5,51,52,53,54,55,56,57,58,59,6,61,62,63,6.4,6.5,
6.6,67,68,69,7,71,72,73,74,75,76,7.7,78,79,8,81,82,83,84,8.5,86,8.7,
88,89,9,91,92,93,94,95,96,9.7,98,9.9, 10, 10.5, 11, 11.5, 12,125, 13, 13.5, 14,
14.5, 15,155, 16, 16.5, 17, 17.5, 18, 18.5, 19, 19.5, 20, 20.5, 21, 21.5, 22, 22.5, 23, 23 .5, 24,
245,125,255, 26,26.5,27,27.5, 28, 28.5, 29, 29.5, 30, 31, 32, 33, 34, 34, 35, 36, 37, 38, 39,
40, 41, 42, 43, 44, 45, 46, 47, 48, 49, wnu npumepHo 50 MI/Kr. 3HaAUEHUS U TUATIA30HBI,
IIPOMEKYTOUYHBIE [0 OTHOLIEHUIO K NMEPEUNCIEHHBIM 3HaU€HUSAM, TaKXXe [T0Apa3yMeBatoTCs
KaK 4aCTh HACTOSIIIETO N300PETeHHUS.

®dapMaleBTUUECKYI0 KOMIIO3ULIUIO MOXKHO BBOAUTH OMH pa3 B eHb unu nPHK
MO>KHO BBOJIUTH B BUJIE JIBYX, TPEX HJIU OoJiee yacTel 103bl Yepe3 OnpeaesieHHbIe HHTEPBAJIbI
Ha MPOTSKEHUH JTHS, WIH Jake MPU MOMOIIH HeNpepbIBHON MH(Y3UHU, UM TOCTaBKU
NIOCPENCTBOM COCTaBa ¢ KOHTPOJIUPYEMBIM BBICBOOOKAEHNEM. B TakoM ciydae, KOJTHMUECTBO
nPHK, conepskaineecs: B Kax0H 4aCTH J03bl, JOJDKHO OBITh COOTBETCTBEHHO MEHBIIIE,
4yTO0OBbI 00eCneunTh OO0 CYTOUHYIO 103y. EquHMIa 103UpOoBaHus TaK:Ke MOXKET OBbITh
COCTaBJICHA JUIsl JOCTABKU B TEUEHUE HECKOJBKUX AHEH, Hanpumep, Ipy MOMOIIU
TPATUIIMOHHOTO COCTaBa C 3aMEJIEHHBIM BbICBOOOKIEHHEM, KOTOPBIH MPEeAyCMaTPHBAET
3ameniieHHoe BbicBoOOkaeHre MPHK B Tedenue nepuona B HeCKONbKO aHel. CocTaBbl ¢
3aMeJJIEHHBIM BBICBOOOKICHUEM XOPOLIO U3BECTHBI B TAHHON 00JIACTH U OCOOEHHO yIOOHBI
JUIs TOCTABKH CPE/ICTB B ONPEENICHHBIN y4acTOK, KakK, HalpUMep, UX MOKHO IIPUMEHSTh CO
CPEACTBAMH COTJIACHO HACTOSLIEMY H300peTeHHI0. B TAKOM BapuaHTe OCYIIECTBIEHHS
€AMHNLIA JO3UPOBAHUS COAEPKUT COOTBETCTBYIOIIEE MHOKECTBO CYTOUHOM TO3bL

B npyrux BapmaHTax OCyIIECTBIEHHS pa3oBast 103a (hapMaleBTHUECKUX KOMIIO3ULIUI
MOJKET OBITh JIMTEIBHOTO NEHCTBUS, TAK YTO MOCIEAYIOIIHE T03bI BBOAST C HHTEPBAJIAMH HE
Oonee 3, 4 wu S qHel wiu ¢ uHTEepBaiaMu He Oonee 1, 2, 3 unu 4 Henenb. B HeKOTOpBIX
BapUAHTAX OCYLIECTBJIIEHUS COTJIACHO HACTOSIIIEMY H300PETEHUIO PAa30BYIO A03Y
dapMareBTHIECKIX KOMITO3UIUH COTIIACHO HACTOSIIEMY H300PETEHNIO BBOIAT OAHH Pa3 B
Henesro. B Ipyrux BapuaHTax OCYIIECTBIEHUS COMJIACHO HACTOSIIEMY H300PETEHHIO
Pa3oByIO 103y (apMaLeBTHUECKUX KOMIIO3ULIUI COTIIACHO HACTOSIIEMY U300pETEHUIO

BBOJAT KAXKAbBIE 1BA MECALIA.
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Crnermanucty B 1aHHO# o6nactu OyeT MOHSATHO, YTO OIpeaeNeHHbIe (PaKTOPbI MOTYT
BJIMATD Ha 7103y M BPEMEHHBIE PAMKH, HeOOXoaumble It 3((PEKTUBHOTO JIeYeHUs CYObeKTa,
B TOM 4HCJIe, O€3 OrpaHUuEHHs], TSKECTh 3a001eBaHUs W HAPYIIEHUs, TUIIBI
NPEIIEeCTBYIOIIEro JeYeHus1, 0011ee COCTOSTHUE 300POBbs M/ MJIM BO3PACT CyOBEeKTa U APYTrHe
umeromuecs 3adbosnesanus. Kpome Toro, nedenne cyObekTa TepaneBTHUeCcKd 3G PEeKTHBHBIM
KOJINYECTBOM KOMIIO3ULIMU MOXKET BKJIIOYATh OAMH NEPUOJ] JIEUEHUS MJTH CEPUI0 NIEPUOIOB
aeuennst. OrieHkH 3(PEKTUBHBIX 103 U BPEMEHH MOJYKU3HU i1 Vivo 1ist otaenbHbix HPHK,
OXBAYEHHBIX HACTOSIIMM U300pETEHHEM, MOXKHO TOJTy4aTh, HCTIOIb3YsI TPATULIHOHHBIE
METOJIOJIOT UM, WJIM HA OCHOBAHUH MPOBEACHUS UCCIEIOBAHUN i ViVO C TPUMEHEHHEM
COOTBETCTBYIOLIEH XKMBOTHOW MOZIEJH, KaK ONMICAHO B APYTOW YaCTH JAHHOTO IOKYMEHTA.

JlocTriskeHHs B 00J1aCTH T'eHETUKH MBILIEH OOSCTICYHITH PsiT MBIIIUHBIX MOJENEH JIIst
U3YUYECHHs] Pa3JINYHBIX 3a00JI€BAHUI UeIOBEeKa, KaK, HAIPUMED, HAPYLICHHSI CBEPTHIBAEMOCTH
KPOBH, HA KOTOPOE MOYKHO OKa3aTh OJaronpusATHOE BO3ACHCTBUE MTyTEM CHIDKEHHS
skcnpeccur PCSK9. Takue Mozienn MOXKHO UCIIONIB30BATh AJisl IPOBEAEHUS i1 VIVo
uccnenosaanii UPHK, a Taxoke aust onpeneneHus TepaneBTuuecky 3GpQeKTuBHON 10351
[Tonxonsimuye MBIIIUHBIE MOACITH U3BECTHBI B TAHHON 00JIACTH U BKIIFOYAKOT, HAPUMED,
MBIIIIb, COAEPIKALIYIO TPpaHCTeH, sKkcnpeccupyromuit PCSK9 yenoseka.

dapmaneBTHUECKNE KOMITO3UIMH COMIACHO HACTOSIIEMY H300PETEHUIO MOXKHO
BBOJIUTH PA3JIMYHBIMHU My TSIMH B 32aBUCUMOCTH OT TOT'0, HEOOXOIMMO JIN JIOKAJIbHOE WM K€
CHCTEMHOE JIEYeHHEe, U OT 00JIaCTH, MojyIesKalell JeueHno. BeeneHne MoxkeT ObITh MECTHBIM
(nanpumep, IpU TOMOIIU TPAHCIEPMAJIBHOT'O IUIACTBIPS ), JIETOYHBIM, HANpUMep, TTyTeM
WHraJSIIAN WK BIyBaHUS MOPOLIKOB WIIM a3pO30JIei, B TOM YHUCIIe TIPU IIOMOIIU HHTaJSITOPA,
UHTpaTpaxeanbHbIM, HHTPAHA3aJIbHBIM, STIHIEPMAJIbHBIM U TPAHCAEPMAJIbHbIM,
nepopasbHbIM WM MapeHTepanbHbIM. [lapeHTepanbHOe BBEIeHHE BKIIIOYAET BHYTPUBEHHYIO,
BHYTPUAPTEPHATBHYIO, TIOAKOKHYIO, BHYTPUOPIOLIMHHYIO MU BHYTPUMBILICYHYIO
WUHBEKLUIO WK HHPY3UIO; CyOnepManbHOe, Hanpumep TIOCPEACTBOM BKUBJIEHHOTO
YCTPONCTBA; WM UHTPAKPAHHUATIBHOE, HaNpuMep, UTHTPANIApEHXUMATO3HOE, MTOA000I0UEeYHOe
WJIM UHTPABEHTPHUKYJISIPHOE BBEICHUE.

uPHK MOXHO TOCTaBISITh TAKUM 00pa3oM, 4TOOBI MPOUCKOIUIIO LEJICHANIPABICHHOE
BO3/ICHCTBIE HA KOHKPETHYIO TKaHb, KaK, HAIPUMEp, NIeUeHb (Hanpumep, TenaToLuTbl
TIEYEHH).

dapmaneBTHIECKNE KOMITO3ULH U COCTABBI IJIs1 MECTHOT'O IIPUMEHEHUST MOTYT
BKJIFOYATh TPAHCIEPMAJIbHbIE IIACTBIPH, Ma3H, JIOCbOHBI, KPEMBI, T'€JH, KaIlIH,
CYIIIO3UTOPUH, CIIPEH, JKUAKOCTH U OPOLIKH. TpaauunoHHble (hapMaLeBTHUECKHE
HOCHUTEIH, BOIHbIE, TIOPOIIKOOOPa3HBIE UM MACJISIHbIE OCHOBBI, 3aryCTUTENH U T. I1. MOTYT
ObITh HEOOXOAMMBI UJIH XKEJAaTeIbHbI. TaKke MOKHO UCTIOIb30BATh OKPBITHIE
npe3epBaTUBbL, MEpUYaTKy U T. 1. [Tomxoasmue cocTaBbl i MECTHOTO MTPUMEHEHHS

BKJIIOYAIOT Te, B kKoTOpbix MPHK, ommcanHble B HACTOSIIIEM M300pETEeHUH, HAX OIS TCS B
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CMECH CO CPEACTBOM [l MECTHOM JJOCTaBKH, TAKUM KaK JIUITUABL, JIUITOCOMBI, SKUPHBIE
KUCJIOTBI, CJIOXKHBIE 3(UPbI JKUPHBIX KUCIIOT, CTEPOU/IbIL, XEJIATUPYIOLINE CPEACTBA U
NIOBEPXHOCTHO-aKTHBHBIE BelecTBa. [loaxonsImme JUMUAbI U JIUTIOCOMBI BKITIOYAIOT
HelTpanbHble (Hanpumep, puoneoun pocharuaumtanonamut (DOPE), numupucronn
docharunumxonun (DMPC), nucteapoun GochaTHIUIKOIH), OTpULIATEIbHBIE (Hanpumep,
aumupucromn pocharununranuepus (DMPQG)) u kaTroHHbIE (Hanpumep,
nuonewnrerpameruaamuronponwt (DOTAP) u quoneoun GocharuaunsTaHoIaMuH
(DOTMA)). uPHK, omucaHHbIe B HACTOSIIIEM H300PETEHHH, MOTYT OBITh HHKATICYJTHPOBAHBI
B JIMIIOCOMAX HJTH MOTYT 0Opa30BbIBATbh KOMIUIEKCHI C HUMH, B YACTHOCTH, C KATUOHHBIMH
aunocoMami. B xadectse anprepHaTuBbl, ”PHK MoryT 06pa3oBbriBaTh KOMILIEKCHI C
JUMAAAMH, B YACTHOCTH, C KATUOHHBIMHU JunuaaMu. [Tonxonsimnue sKupHble KUCIOTHI |
CJIOJKHBIE 3(DUPBI BKIFOYAOT, 6€3 OrpaHUYeHUs, apaXUAOHOBYIO KUCIIOTY, OJIEHHOBYIO
KUCJIOTY, SHKO03aHOBYIO KHCIIOTY, JIAYPUHOBYIO KHUCJIOTY, KalPHJIOBYIO KHUCJIOTY, KATIPHHOBYIO
KUCJIOTY, MUPHCTHHOBYIO KHUCJIOTY, MAJIbMUTHHOBYIO KHCIIOTY, CTEAPHHOBYIO KHCIIOTY,
JIMHOJIEBYIO KHUCIIOTY, JINHOJIEHOBYIO KUCIIOTY, AUKAMPAT, TPUKAIIPAT, MOHOOJIEUH, TUIIAYPHH,
TIHLepHI- 1 -MOHOKanpart, 1-10aennIa3anukiIorenTal-2-0H, alMIKAPHUTHH, aLMIXOJIUH WIH
C1-20anmKuiioBeIe COKHBIE 3(upHI (Hanpumep, nzonporuamupuctat (IPM)), MmoHorMIepun,
IUTITMLEPHU UK UX (PapMaleBTUUECKH TpUeMIIeMyto coiib. COCTaBBI JIJIs1 MECTHOTO
npuMeHeHus noapoOHo onucanbl B mareHTe CIIIA Ne 6747014, KOTOpBIi BKIIIOYEH B TAHHBIH
JAOKYMEHT MPU OMOIIH CCBUIKH.

A.  Cocmaevt ¢ uPHK, cooeporcauyue membpanivie MoneKyisapHvie ancamonu

nPHK 1711t npuMeHeHs B KOMIO3ULIUAX U CIIOCO0ax COTrJIACHO HACTOSAIIEMY
M300pETeHUIO MOTYT OBITh COCTaBJIEHBI JIsl TOCTABKU B MEMOPaHHBIN MOJIEKYJISIPHbIH
aHcaMOIb, Hanpumep, TATIOCOMY MU Munesuty. Mcnonb3yemMoe B JaHHOM JOKYMEHTE
BBbIPaKEHHE “JIMIOCOMa” OTHOCHUTCS K My3bIPBKY, COCTOsIIEMY U3 aM(pU(IITbHBIX JTUMHIOB,
PACIIONIOKEHHBIX B BU/I€ TIO MEHbIIEH Mepe OHOTO OUCIIOsN, HAnpumMep, OMHOTO OUCIIOS MITH
MHOKeCTBa OucioeB. JIMMOCOMBI BKITFOYAIOT OHOCJIOWHBIE 1 MHOTOCIONWHBIE TY3bIPbKH,
KOTOpBIE UMEIOT MeMOpaHy, 0Opa30BaHHYIO U3 JIMMOPUIBHOTO MaTepraa, U BOIHYIO
BHYTPEHHIOIO YacTh. BogHas yacte copepxut komnosuumo ¢ MPHK. JlunogunbHbIi
MaTepHaj OTAeJsIET BOJHYIO BHYTPEHHIOK Cpely OT BOAHOH BHEUIHEH Cpeabl, KOTOpast, KakK
NPaBUIIO, HE BKIFOUaeT koMno3unuio ¢ HPHK, XOTs B HEKOTOPBIX MpUMEpax MOXKET
BKJIFOYATh. JIMTIOCOMBI IPUTOHBI IJIs TIEPEHOCA U TIOCTABKH AKTUBHBIX HHI'PEIUEHTOB K
MECTY MPHIOKeHHs feiicTBusi. biaromapst Tomy, 4To MeMOpaHa JIMIIOCOMBI CTPYKTYPHO
nono0Ha OMoJornyeckuM MeMOpaHaM, IPH MPUMEHEHUH JIMTIOCOM K TKaHsIM OuCIon
JIMTIOCOMBI CIIUBAETCS ¢ OUCIIOeM KiIeTOUHbIX MeMOpaH. [Io Mepe Toro Kak uaer CiusiHue
JIMIIOCOMBI U KJIETKA BHYTPEHHEE BOAHOE COAEP:KUMOe, koTopoe BrirouaeT HPHK,
noctasinsieTcs B kietky, rae nPHK mosker cniermduyeckn cesasbiBathes ¢ nenesoii PHK u

MokeT ornocpenoBaTb RNAI. B HEKOTOPBIX Clydasix JTUIOCOMBI TAK)KE SIBJISIOTCS
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cieun(pUIecKy HalleIeHHbIMH, Hanpumep, nist Hanpasierns UPHK B KOHKpeTHbIE THIIBI
KJIETOK.

JIunocomsl, copepsxainne cpenctso st RNAI1, MOTyT OBITh ONTYyYEHB! PSAIOM
crioco0oB. B ofHOM npumepe TUNMUAHBIN KOMIIOHEHT JIMITOCOMBI PACTBOPSIIOT B IETEPTEHTE
IJIs1 TOTO, 4TOOBI 00Pa30BBIBAMCH MULIEIUTBI C JTMITUAHBIM KOMIOHeHTOM. Hanpumep,
JIMITUTHBIA KOMIIOHEHT MOJKeT ObITh aM(pUIaTHYeCKUM KATHOHHBIM JIMITUIOM FUTH JIMITHAHBIM
KOHBIOTATOM. JleTepreHT MOXKET XapaKTepU30BaTbCsl BICOKON KPUTHYECKOMN
KOHLICHTpALUeH MULIEJUTIO00pa30BaHMs U MOKET ObITh HEMOHHBIM. MIUTIOCTpaTHBHBIE
neTepreHTsl BKI04aroT xonaT, CHAPS, okTHITIIOKO3UA, A€30KCUXO0JIAT U JIaypPOUIICAPKO3UH.
IIpenapar cpenctsa anst RNAI 3aTem 100aBISIIOT K MHLIEIUIAM, KOTOPBIE BKJIFOYAOT
JUNUAHBIN KOMIOHEHT. KaTHOHHBIE IPyNITbl JTUMUAA B3aUMOJEHCTBYIOT CO CPEACTBOM JIs
RNAI u xoHneHCcHpyroTcst BOKpYT cpenctsa 1uist RNAI1 ¢ obpazoBarunem smnocomsl. [Tocre
KOH/IEHCALIUU AETEPreHT YAAISAOT, Hanpumep MyTeM Juajin3a, ¢ MoJNy4YeHHEM JIMITOCOMHOTO
npenapata cpencraa st RNAI.

ITpu HEOOXOAMMOCTH COEAMHEHNE-HOCUTEINb, KOTOPOE COAECHCTBYET KOHAEHCALNH,
MO>KHO 100aBJISITh BO BPEMSI PEAKILINU KOHACHCALMH, HANPUMED, TIyTEM KOHTPOIUPYEMOTO
nobasnennst. Hanpumep, coennHeHNe-HOCUTENb MOXKET ObITh MTOJUMEPOM, OTIIMIHBIM OT
HYKJIEHHOBOW KUCJIOTHI (Hanpumep, CIEPMUHOM WIIN CIepMUAUHOM). Taxke MOKHO
KoppekTuposath pH 1151 COnencTBUs KOHACHCALUH.

CriocoObI nonyueHHust CTaOUIIbHBIX MOJMHYKJICOTUAHBIX CPEACTB JOCTABKHU, KOTOPBIE
BKJIFOYAIOT KOMIUIEKC TOJIMHYKJIEOTUAA/KATHOHHOTO JIMIHU/A B KAYECTBE CTPYKTYPHBIX
KOMITOHEHTOB CPEJICTB JOCTABKHU, IOMOJHUTENBHO ONMUCaHbl, HarpuMep, B WO 96/37194,
MIOJIHOE COAEP>KaHNUE KOTOPOU BKJIFOUEHO B JJAHHBINA AOKYMEHT IPU NOMOLIY CChUIKH.
OOGpazoBaHue JIUIIOCOM MOXKET TaK)Ke BKIIFOUATh OUH WJIM HECKOJIBKO aCTIeKTOB
WUTIOCTPATUBHBIX CITOCO00B, onrcaHubix B Felgner, P. L. et al., Proc. Natl. Acad. Sci., USA
8:7413-7417, 1987; natente CIIIA Ne 4897355, narenre CIITA Ne 5171678; Bangham, ef al.
M. Mol. Biol. 23:238, 1965; Olson, et al. Biochim. Biophys. Acta 557:9, 1979, Szoka, et al.
Proc. Natl. Acad. Sci. 75: 4194, 1978, Mayhew, et al. Biochim. Biophys. Acta 775:169, 1984;
Kim, et al. Biochim. Biophys. Acta 728:339, 1983; u Fukunaga, et al. Endocrinol. 115:757,
1984. I1Inpoko npuMeHsieMble METOUKHU MOJYYESHUS JIUIUIHBIX arperaTon
COOTBETCTBYIOILETO AJIsl UCIIOJIb30BAaHUS B KAUECTBE CPEACTB JOCTABKU pa3Mepa BKIHOYAOT
pa3pyLIeHHEe YIBTPa3BYKOM U 3aMOPaKUBAHIE-OTTAUBAHHE C SKCTPY3HUEH (CM., Hanpumep,
Mayer, et al. Biochim. Biophys. Acta 858:161, 1986). Mukpogronan3anuo MOKHO
NPUMEHSTD B TEX CIy4asiX, KOTAa XKenaTesbHbl cTabuinbHo Maiele (0T 50 no 200 HM) 1
OTHOCHTENIbHO enHoO00pa3Hble arperatsl (Mayhew, et al. Biochim. Biophys. Acta 775:169,
1984). Takue criocoObl JIETKO aTaNTHPYIOTCS AJIsl YITAKOBKY Tpernapara cpenctsa aiisi RNAi

B JIUIIOCOMBI.
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JIMrocombl AETSTCS Ha [1BA ITMPOKUX Kilacca. KaTHOHHBIE TMTIOCOMBI SIBIISTFOTCSI
MOJIOXKHUTEIIBHO 3aPsKEHHBIMU JIMITIOCOMAMHU, KOTOPbIE B3aUMOJIEHCTBYIOT C OTPHULIATEIBHO
3apsKEHHBIMU MOJIEKYJIAMU HYKJIEMHOBBIX KHCIJIOT C 00pa3oBaHnEM CTaOMIIbHBIX
KOMILIEKCOB. [10JI0KUTEIBbHO 3apsyKEHHbIN KOMIUIEKC HYKJIEMHOBOW KUCIIOTBI/JIMITOCOMBI
CBSI3bIBAETCS C OTPHULIATENBHO 3aPSKEHHON KJIETOYHON MOBEPXHOCTHIO U HHTEPHAIM3UPYETCS
B 3HIOCOMY. BenencTsue Toro, 4to BHYyTpH S3HAOCOMBI KUCIBINA pH, 1unocoMsl
Pa3pbIBAIOTCSI, BBICBOOOKAASI CBOE COAEPKIMOE B KJIETOUHYIO uroruiazmy (Wang ef al.,
Biochem. Biophys. Res. Commun., 1987, 147, 980-985).

JIMMOCOMBI, KOTOPBIE SIBJISIFOTCST pH-4yBCTBUTEIBHBIMU WJIA OTPHUIIATENILHO-
3apsKEHHBIMH, 3aXBaThIBAIOT HYKJICHHOBBIE KUCJIOThI BMECTO OOpa30BaHMs KOMILIEKCA C
HUMH. [10CKOJIBbKY KaK HyKJI€HMHOBAsI KHCJIOTA, TAK U JIMIIH] UMEIOT OIMHAKOBBIH 3apsi/i, TO
MPOMCXOIUT OTTAJKHBAHUE BMECTO 00pa30BaHus KOMILIeKca. TeM He MeHee, HeKOTopasi
4aCThb HYKJIEMHOBBIX KHUCJIOT 3aXBaThIBAECTCS] BOJHON BHYTPEHHEH Cpenoi STUX JIUITOCOM.
JIumocomel ¢ pH-4yBCTBUTENBHOCTHIO UCIIOIB30BAJIH AJISl TOCTABKH HYKJIEHHOBBIX KHCIIOT,
KOZIUPYIOIIUX T'€H THMUINHKUHA3bI, K MOHOCJIOSIM KJIETOK B KYJIBTYpPE. DKCIIPECCHIO
HK30T€HHOTO F'eHa OOHAPYKUBAJIU B LIENEeBbIX KieTkax (Zhou et al., Journal of Controlled
Release, 1992, 19, 269-274).

OnuH rIaBHBIN THI JIMIIOCOMHBIX KOMITO3UIUN BKIIFOUAET (POCHOIUITHIIBI, OTINIHBIE
OT TMOJIyY€HHOTO €CTeCTBEHHBIM 00pa3zom ¢ocharuamnxonuna. KoMmosuuny HeHTpaabHBIX
JIMIIOCOM, HAIIPUMEP, MOTYT OBbITh 00pa30BaHbl U3 TUMHUPUCTONI(POChATHINIXOTHHA
(DMPC) nnu punansmutowidocharunmmxonuna (DPPC). Kommosunnm aHHOHHBIX
JIMTIOCOM, KaK MPaBUIIO, 00pa30BaHbl U3 TUMHPHCTOMI(DOCHATHAWITINLEPHUHA, TOTAA KaK
AHMOHHBIE (Dy30TeHHBIE JIUTTIOCOMBI 00Pa30BaHbI MIABHBIM 00pa3oM 13
muonewidocpatuaunstanonamuna (DOPE). Ipyroii THI JTUMOCOMHBIX KOMIO3HLIUN
obpasoBan u3 pocharununxonuna (PC), Takoro kak, Harpumep, PC coeBbix 60608 u PC
siuil. Jlpyroit Tumn oOpa3oBaH U3z cMmeceili pocdonmunuaa, w/win GochaTUAIXOJMHA, W/
XOJIECTEPHHA.

ITpumepsl Ipyrux CrocoOOB IS i1 Vifro W il Vivo BBEIEHHS JIUTIOCOM B KJIETKH
BiirouaroT nmateHT CIITA Ne 5283185; matent CIIIA Ne 5171678; WO 94/00569; WO
93/24640;, WO 91/16024; Felgner, J. Biol. Chem. 269:2550, 1994; Nabel, Proc. Natl. Acad.
Sci. 90:11307, 1993; Nabel, Human Gene Ther. 3:649, 1992; Gershon, Biochem. 32:7143,
1993; u Strauss EMBO J. 11:417, 1992.

HewnoHHbIE TUITOCOMHBIE CUCTEMBI TAKXKE UCCIIEAOBAIH ISl OTIPENEICHUS HX
NPUTOAHOCTHU JJISl TIOCTABKH JIEKAPCTBEHHBIX CPEJICTB B KOXKY, B YACTHOCTH, CHCTEMBI,
coziepKale HEMOHHOE TIOBEPXHOCTHO-aKTUBHOE BEIECTBO U XoJecTepruH. HenonHble

JIUTIOCOMHBIE COCTaBbl, cofepkamue Novasome™ I

(rMuLepunuIaypaT/XoecTepHH/MOMHOKCUsTUIeH-10-cTeapunosbiii 5¢up) u Novasome ™ II

(rmuuepunancTeapaT/xoaecTepUH/IONMOKCHITIIIEH- | 0-CcTeapusIoBbIil 3 up), UCIIOIB30BAN
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IUISL JOCTABKH LIUKJIOCTIOPHHA-A B CJIOH IePMbI KOXKH MBIIIEeH. Pe3ynbpTaThl moka3anu, 4To
Takye HEMOHHBIE JIUTIOCOMHBIE CHCTEMBI ObUTH 3(h(hEeKTHBHBI B 00€CIeUeHNN AETTOHUPOBAHUS
UKJIocTiopuHa A B pasnuunbiX ciiosix koxku (Hu ef al. S.T.P.Pharma. Sci., 1994, 4(6) 466).

JIMrocombl TaKke BKIIFOYAIOT “TIPOCTPAHCTBEHHO CTAOMIIN3UPOBAHHbIE JIMITOCOMBI,
KOTOpBbIE, KaK UCTIOJBb3YETCs B JAHHOM JJOKYMEHTE, O3Ha4al0T JIMITOCOMBI, COAEepIKale OUH
WJIA HECKOJIBKO CHELUANIbHBIX JIMMTUIOB, KOTOPbIE MPU BKIIOUEHUH B JIMITOCOMBI IIPUBOJAT K
YBEJIMYECHUIO BPEMEHH JKU3HU B KPOBOTOKE 1O CPABHEHUIO C JIUTIOCOMAMH, Y KOTOPBIX
OTCYTCTBYIOT TaKHe CHelraibHble JUubl. [[ppumepamu mpoCTPaHCTBEHHO
CTa0MIIN3UPOBAHHBIX JIUIIOCOM SIBJISIFOTCS T€, B KOTOPBIX YaCTh JIUMHUIHON COCTABIISIOLICH,
o0pasyrotel my3bIpeK, JIUMOCOMBI (A) COTEPIKUT OAUH WITH HECKOJBKO TJIUKOJIUIUIOB,
TaKuX Kak MoHocuajoranrmuosug Gmi, nin (B) nonyueHa u3 ogHOro Wit HECKOJIBKUX
rUIpOQIITBHBIX TOJMMEPOB, TAKUX Kak nmoarmdTwieHrnkoessii (PEG) dparment. He sxenast
OBITH CBS3aHHBIMU KaKOH-THOO KOHKPETHON Teopuel, B 00J1aCTH TEXHHUKH MOJIATA0T, YTO O
MEHbLIEH Mepe ISl TPOCTPAHCTBEHHO CTAOMIN3UPOBAHHBIX JIUTIOCOM, COIEPIKALIIX
raHrnmuo3uael, cuaromuenyt i PEG-npon3BogHbIe TUNHbI, YBETHUEHHOE BPEMsI
MOJIY’KM3HHU B KPOBOTOKE 3THUX NMPOCTPAHCTBEHHO CTAOMIIM3HPOBAHHBIX JIUTIOCOM SIBJISIETCS
CJIEZICTBUEM CHIKEHHOTO IOTJIOIIEHUS KIIETKaMHU PETHKYJIO3HI0TennanbHoi cuctemsl (RES)
(Allen et al., FEBS Letters, 1987, 223, 42; Wu et al., Cancer Research, 1993, 53, 3765).

PaznooOpasHble TUIOCOMBI, COepIKaIINe OJUH UM HECKOJIBKO TNINKOJIUITHIIOB,
U3BECTHBI B JaHHOH obnactu. Papahadjopoulos u coasm. (Ann. N.Y. Acad. Sci., 1987, 507,
64) onucanu crocoOHOCTh MOHOCHaNIoranrno3uaa Gmi, cynbgara rajakronepedposuna u
dochaTuanIMHO3UTONA YBETUUNBATE BPEMS TTOJTY>KU3HU JIMIIOCOM B KPOBH. DTH
HOJTy4eHHbIE JaHHbIe ObUTH pOKOMMeHTHpoBaHbl Gabizon u coaem. (Proc. Natl. Acad. Sci.
U.S.A., 1988, 85, 6949). B marenre CIIIA Ne 4837028 u WO 88/04924, oba 13 KOTOpPBIX
npuHaanexat Allen # coasm., packpbIThl TUITOCOMBI, conepskamue (1) chunromuenu u (2)
ranrnosun Gy Wi ciaoxkHbie 3G upsl cynbdara ranakrouepedposuna. B marenre CIITA
Ne 5543152 (Webb u coasm.) pacKpbIThI TUIIOCOMBI, COAEPKALIHE CHUHTOMHEIHH.
Jlunocomsel, copeprkamue 1,2-sn-qumupuctomndocaTuarxonuH, packpbitel B WO
97/13499 (Lim et al).

B onHOM BapHaHTe OCYIIECTBICHHUS UCTIONB3YIOT KATHOHHBIE JIUITOCOMBI. KaTHOHHBIE
JIMIOCOMBI OOJTAZAF0T MPEUMYIIIECTBOM B TOM, YTO OHH CITIOCOOHBI CIIMBATHCS C KIETOUHOM
MeMOpaHo#. HekaTHOHHBIE TUITOCOMBI, XOTSI U HE MOTYT CJIMBATBHCSI HACTOJBKO 3P PEKTHBHO
C IJIa3MaTHYeCKOH MeMOPaHOM, OTJIOA0TCS MakpodaraMu in vivo, U BX MOXKHO
UCTIONB30BaTh It ocTaBKu cpeacts aisi RNAI k makpodaram.

JIONOSTHAUTEIBHBIE TPEUMYIIECTBA JIUTTIOCOM BKJIFOYAIOT CIEIYIOIIEe: JTHITIOCOMBI,
NIOJIy4€HHBIE U3 HaTypasbHBIX PochHOoNUnuIoB, OHOCOBMECTHMBI U OMOPa3pyLIaeMBbI,
JIMITIOCOMBI MOTYT BKJIFOUATh IIUPOKUI THUAIa30H BOJBI U JKUPOPACTBOPUMBIX JIEKAPCTBEHHBIX

CPEACTB; JIMTTOCOMBI MOTYT 3aIlMINATh HHKAICYJIUpOBaHHbIE cpencTa it RN A1 Bo
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BHYTPEHHUX OTHEeNeHMsIX oT MeTabonmm3ma u paspyiuenus (Rosoff, B "Pharmaceutical Dosage
Forms," Lieberman, Rieger and Banker (Eds.), 1988, volume 1, p. 245). Baxxubimu
acIIeKTaMH B ITOJIy4Y€HHH JIMTTOCOMHBIX COCTABOB SABIIAIOTCS 3apsi/l IOBEPXHOCTH JIUIUAA,
pasMep my3bIpbKa U BOAHBIH 00BEM JIUTIOCOM.

ITonoxuTenbHO 3apsKeHHBINH CUHTETHYECKUHM KaTHOHHBIN unua, xiaopug N-[1-(2,3-
auosewtokcu)nporui|-N,N,N-rpumetunammonusi (DOTMA), MOKHO HCTIONIB30BATD AJIS
00pa3oBaHMs MaJIbIX JIMIIOCOM, KOTOPBIE CAMOTIPOU3BOJIBHO B3aUMOAEHCTBYIOT C
HYKJICHHOBOM KHUCJIOTON ¢ 00pa30BaHUEM KOMILIEKCOB JINITH/I-HYKJICMHOBAsI KMCJIOTA,
KOTOpBIE CIIOCOOHBI CIIMBATHCS C OTPHLIATENBHO 3aPsKEHHBIMH JIMITUIAMH KJIETOYHBIX
MeMOpaH KJIETOK KYJIbTYPbl TKAHEH, 4TO MPUBOAUT K TOCTaBKe cpeactsa aiisi RNAI (em.,
nanpumep, Felgner, P. L. et al., Proc. Natl. Acad. Sci., USA 8:7413-7417, 1987 u nateHt
CIIA Ne 4897355 xacarensro ormucanuss DOTMA wu ero npumenenus ¢ JIHK).

Ananor DOTMA, 1,2-6uc(oneonsnokcn)-3-(tpumetnnammonnii)nponasd (DOTAP),
MO>KHO HCTIOJIb30BaTh B KOMOMHALMH ¢ (pocHonunmuaoM ¢ 00pa3oBaHHEM Iy3bIPHKOB,
obpasyromux kommieke ¢ JIHK. Lipofectin™ (Bethesda Research Laboratories,
Iefitepcbepr, Mapunenn) npeacrasisieT codoit 3 GeKTHBHOE CPencTBO sl JOCTABKH
CHJIbHO aHHOHHBIX HYKJIEMHOBBIX KUCJIOT B KJIETKH KYJIbTYPBI KMBBIX TKAHEH, KOTOpOe
COZIEPKUT MOJIOKUTENBHO 3apsbkeHHble DOTMA-1UnocoMsl, KOTOpbIE CaMONPOU3BOJIbHO
B3aUMOJIEHCTBYIOT C OTPHLATENbHO 3aPsKEHHBIMHU TOJUHYKJIEOTUAAMU C 00pa3oBaHUEM
KOMILIEKCOB. B Tex ciydasix, Koraa UCTONb3YIOT JINIOCOMBI C IOCTATOUHBIM
NOJIOXKHUTEIIBHBIM 3apsiIoM, TOTZ1a CYMMApPHBIH 3apsi/i MOJy4YEeHHBIX KOMITJIEKCOB SIBJIETCS
TAKXKe MOJIOKUTENBHBIM. [10N10KUTENBHO 3apsKeHHbIE KOMITIEKCHI, TOJy4YeHHbIE TAKUM
crocoOoM, CaMONIPOU3BOJIBHO MPUKPEIUIIOTCS K OTPHLATENBHO 3aPSKEHHBIM KIIETOYHBIM
HOBEPXHOCTSIM, CIIMBAIOTCS C IUIA3MaTHYECKOH MeMOpaHoil 1 3(p(heKTUBHO TOCTABISIOT
(YHKLIMOHAJIbHBIE HYKJIEMHOBBIE KUCIIOTBI, HATIPUMEP, B KJIETKH KyJIbTYpbl TKaHel. [lpyroi
KOMMEPUYECKHU JTOCTYIHbIN KaTHOHHBIN Junu, 1,2-0uc(oneounokcn)-3,3-
(rpumernnammonuii)nponal (“DOTAP”) (Boehringer Mannheim, Unanananonuc,
Wnpnana), ornuuaercs or DOTMA teM, uTo oierioBble pparMeHThl CBSI3aHbl
CJIO’KHO3(DMPHBIMH, & HE TIPOCTHIMU 3(PUPHBIMU CBSI3SIMH.

Jlpyrue onyOJMKOBaHHbBIE COSMHEHNS C KATHOHHBIMU JIMITUIAMHU BKJIFOUAOT T€,
KOTOpbIe OBUTH KOHBIOTHPOBAHBI C PAIOM (PparMeHTOB, B TOM YHCJIE, HATIPUMeED,
KapOOKCHCTIEPMUHOM, KOTOPBIH OB KOHBIOTUPOBAH C OJHUM U3 ABYX THUIIOB JIMITUAOB U
BKJIFOYAET TAKHE COEAMHEHHs, KaK S-KapOOKCUCTIEpMIIITITU LITHINOKTA0ICOUTIAMHUTT
(“DOGS”) (Transfectam™, Promega, Manucon, Buckoncun) u
aunanbMuTomIpochaTuanI TAHOIaMIHA S-kapOokcucnepmun-amug (“DPPES”) (em.,
Hanpumep, nateHt CIIIA Ne 5 171 678).

Jlpyroli KOHBIOTaT ¢ KATHOHHBIM JIMITHOM BKJIFOYAET MOJIyUYEHHbIE IPOU3BOAHBIE

munuga ¢ xonecrepuHoM (“DC-Chol”), koTopbie ObLTH COCTaBJICHBI B BUE JTUTIOCOM B



76

xomOuHaimu ¢ DOPE (cm., Gao, X. and Huang, L., Biochim. Biophys. Res. Commun.
179:280, 1991). Kak coobmanoch, JUIOMONIUIN3HH, NOJTYYEHHBIH MyTEM KOHBIOTALUH
nonunusuHa ¢ DOPE, saBnsercs 3¢ ekTuBHbIM pU TpaHC(PEKINH B IPUCYTCTBUH
ceiBOpoTKH (Zhou, X. et al., Biochim. Biophys. Acta 1065:8, 1991). Jlns onpeneneHHbIX
KJIETOUHBIX JINHUH TaKUe JIMITIOCOMBI, COAep Kalliie KOHbIOTUPOBaHHbIE KATUOHHBIE JIUITU/IBI,
KaK YKa3bIBaeTCs, MPOSBILIIOT O0Jiee HU3KYI0 TOKCUYHOCTh U 00ecnednBaroT Oosee
a¢dexTuBHyro Tpanchekuuio, yem DOTMA coznepskarivie koMmno3uiuu. Jpyrue
KOMMEPUYECKHU JIOCTYIHbIE MPOAYKTHI C KATHOHHBIMU Jiunuaamu Bkmoyaror DMRIE u
DMRIE-HP (Vical, JIa-Xoiist, Kamudopuus) u Lipofectamine (DOSPA) (Life Technology,
Inc., TefitepcOepr, Mapunenn). Jpyrue KaTHOHHBIE JTUTTUABI, TOAXOASIINE ISl TOCTABKU
OJUTOHYKJIeoTHO0B, onucanbl B WO 98/39359 u WO 96/37194.

JIMIOCOMHBIE COCTABBI B OCOOCHHOCTH MOAXOIAT UISI MECTHOTO TIPUMEHEHHS], TIPH
5TOM JIUTIOCOMBI TPOSIBIISTIOT HEKOTOPBIE PEMMYIIECTBA 110 CPABHEHHUIO C IPYTUMHU
coctaBamu. Takue mpenMyIecTBa BKIIOYAIOT CHIKEHHOE ITOO0YHOE NeHCTBUE 110
OTHOILIEHHIO K BBICOKOH CUCTEMHOM abcopOIMM BBEIEHHOTO JIEKAPCTBEHHOT'O CPENCTBA,
NOBBIIIEHHOE HAKOIUIEHHE BBEIEHHOT'O JIEKAPCTBEHHOI'O CPEACTBA B HEOOXOIUMON MHUIIEHH
¥ BO3MOXXHOCTb BBOZIUTH cpencTBo st RNAI B koxy. B HEKOTOpBIX BapnaHTax
OCYIIECTBIIEHHSI JINTIOCOMBI UCTIOJIB3YIOT ISl TOCTAaBKH cpencTaa Ayt RNAI k
SMUAEPMAIIBHBIM KJIETKAM M TaKKe JUIsl YCUIIEHUS! IPOHUKHOBEHU cpenctaa it RNAI B
JepMalibHbIe TKAHH, HATIpUMeEp, B KOxKy. Hampumep, TUIocomMsl MOXKHO PUMEHSATH MECTHO.
brita nokyMeHTanbHO 3apMKCHPOBAaHA MECTHAS TOCTABKA JIEKAPCTBEHHBIX CPEJICTB,
COCTaBJIEHHBIX B BUZIE JIMIIOCOM, B KOXY (cM., Hanpumep, Weiner et al., Journal of Drug
Targeting, 1992, vol. 2,405-410 u du Plessis et al., Antiviral Research, 18, 1992, 259-265;
Mannino, R. J. and Fould-Fogerite, S., Biotechniques 6:682-690, 1988; Itani, T. ef al. Gene
56:267-276. 1987, Nicolau, C. et al. Meth. Enz. 149:157-176, 1987, Straubinger, R. M. and
Papahadjopoulos, D. Meth. Enz. 101:512-527, 1983; Wang, C. Y. and Huang, L., Proc. Natl.
Acad. Sci. USA 84:7851-7855, 1987).

HewnoHHbIE TUITOCOMHBIE CUCTEMBI TAKXKE UCCIIEIOBAJIH JJIs1 OTIPEEICHUS X
NPUTOAHOCTHU JJISl TOCTABKH JIEKAPCTBEHHBIX CPEJICTB B KOXKY, B YACTHOCTH, CHCTEMBI,
cofiepKalie HEMOHHOE TIOBEPXHOCTHO-aKTHBHOE BEIECTBO U XojecTepuH. HenonHble
JIMIIOCOMHBIE COCTaBbI, copepkamue Novasome [
(rmunepuIIUIaypaT/x oecTepUH/ MOTHOKCHITHIIeH- | O-cTeapuioBslil 3¢up) u Novasome 11
(rmMuepunaAncTeapaT/xoaeCTePUH/ TIOIMOKCHATIIIEH- 1 0-CcTeapuiIoBbIil 3¢ up), HCTIOIB30BAN
JUTsl IOCTaBKH JIEKAPCTBEHHOI'O CPEACTBA B CJION I€PMBbI KOKU Mbllnel. Takue cocTaBbl CO
cpenctBoM 1t RN A1 IpuroaHs! [UIst JISUSHHS! IEPMATOIOINIECKOTO Hapy LIEHHUS.

JIumocomsl, koTopble BKIrouaroT HPHK, MoryT ObITh MOTy4€HbI C BBICOKOI
cniocobHOCTRIO AedopmupoBaThes. Takast neOpMHUPYEMOCTh MOXKET MO3BOJIUTH JIUTIOCOMAM

IIPOHMKATh Yepe3 MOpy, KOTOPasi MEHbLIE, YeM CPENHUM paguyc aunocomel. Hampumep,
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TUTNIOM e(POPMUPYEMBIX JIMIIOCOM SIBJISIIOTCS TpaHchepcombl. TpanchepocoMbl MOKHO
HOJIYYUThb MyTeM J00aBJIEHUS TOBEPXHOCTHBIX MOTPAHUYHBIX AKTUBATOPOB, OOBIYHO
MOBEPXHOCTHO-aKTUBHBIX BELIECTB, K CTAHAAPTHON JIMIIOCOMHON KOMITO3ULUH.
Tpancdepcomsl, koTopbIe BKIIIOYAIOT CpeacTBO 1t RNAI, MOKHO AOCTaBIIATh, HAIIPUMED,
HOAKOXKHO MyTeM UHBEKLIH JJIs1 JOCTaBkU cpencTia Ayt RNAI kK kepaTMHOLIMTaM B KOXe.
Jlist Toro, yToObI MPOITH Yepe3 HEMOBPEXKIEHHYIO KOXKY MIIEKOIUTAIOLIETO, JIUHHbIE
My3bIPbKHU AOJIKHBI POMTH Yepe3 psf MENKUX MOp, Kaxkaas ¢ AuaMeTpoM MeHee S0 HM, noa
BO3/IEHUCTBHEM MOAXOASALIETO BHYTPHUKOKHOTO rpanueHta. Kpome toro, Gnaronapst
CBOWCTBAM JIMITHOB, TAKHe TPAHC(HEPOCOMBI MOTYT ObITh CAMOONITUMHU3UPYIOIIIMMUCS
(mpucniocabnuBarOIUMHKCS K (POpMe TOp, Hanpumep, B KOXe),
CaMOBOCCTaHABIIMBAOIIUMUCS, U 324aCTYI0 MOTYT JOCTHIaTh CBOM MHUIIECHHU O€3 pa3/eeHus
Ha (PparMeHThl, U YaCTO MOTYT OBbITh CAMO3arPy KAFOIIHMUCS.

JIpyrue cocTaBbl, IPUMEHNMBIE B HACTOSIIIEM H300PETEHHH, OITUCAHBI B
npeasaputenbHbIX 3asgBkax CLIA ¢ ceputinpivu NeNe 61/018616, monanHot# 2 ssuBaps 2008
r.; 61/018611, momaunoii 2 ssuBapst 2008 r.; 61/039748, nogauHoi 26 mapta 2008 r.;
61/047087, nonannoii 22 anpens 2008 r., u 61/051528, nogannoii 8 mas 2008 r. B PCT
3asiske Ne PCT/US2007/080331, momanHoit 3 okTsidpst 2007 ., TaKKe ONMUCAHBI COCTABBI,
NPUMEHNMBIE B HACTOSIIIEM H300pETeHHH.

TpanchepcoMbl peaCTaBISIOT COOOH ele OUH THIT JIUTIOCOM H MPEICTaBIISIFOT
cO0OM JIMMTUIHBIE arperaThl C BHICOKOH CIIOCOOHOCTBIO Ae(OPMUPOBATECS, OHH SBISTFOTCS
NEepCNEeKTUBHBIMU KaHANIATAMU KaK CPEICTBA JOCTABKH JIEKAPCTBEHHBIX CPENICTB.
Tpancdepcompl MOTyT ObITh ONMUCAHBI KaK JIMITHAHbBIC KANeJIbKH, KOTOpbIe 00Ia1atoT
HACTOJIBKO BBICOKOH CIIOCOOHOCTBIO 1e(OPMHUPOBATHCS, YTO OHU JIETKO MOTYT MPOHUKATh
yepes MOpbl, MEHbIINE, YeM KaneJabku. TpaHchepCoMBl SBISIOTCS MPUCTIOCAOINBAIOLIUMHCS
K OKpYy>KaroIlei cpene, B KOTOPOM UX UCTIONB3YIOT, HANpUMED, OHU SIBIISIOTCS
CaMOOTITUMH3UPYIOIUMHUCS (TPUCTIOCAOIMBAIOIIUMUCS K (popMe TIop B KOXKeE),
CaMOBOCCTaHABIIMBAOIIMMUCS, 3a4aCTyI0 TOCTUTAIOT MUIIEHEH Oe3 pa3aesieHus Ha
(bpparMeHThI U 4aCTO MOTYT OBITh CaMO3arpyxaromumucs. s noixydeHus: Tpascdepcom
MOJKHO J100aBJISITh IOBEPXHOCTHBIE MTOTPAHUYHBIE aKTHBATOPBI, OOBIYHO MOBEPXHOCTHO-
AKTHBHbBIE BEIECTBA, K CTAHAAPTHOMN JIMIOCOMHOM KoMNo3uLnu. TpaHchepcombl
UCTIONIB30BAJIH JJIS1 IOCTABKH ChIBOPOTOYHOTO aibOyMHHA B KOKY. Kak ObLIO MOKa3zaHo,
OTIOCpEIOBaHHAs TPAaHC(PEPCOMaMH TOCTaABKa CBIBOPOTOYHOTO aTbOyMHHA OblTa TAKOH ke
3¢ (eKTUBHOMN, KaK MOAKOKHASI UHBEKIIHS PACTBOPA, CONEPIKAIIErO CHIBOPOTOUHBIH
aNbOyMUH.

IToBepXHOCTHO-aKTUBHBIE BELIECTBA HAXOAT LIMPOKOE IPUMEHEHNE B COCTABAX,
TAKHX KaK SMYJIbCHHU (B TOM YHCIIE MUKPOIMYJIbCHH) U TUIocoMbl. HanGonee
PacIpOCTPaHEHHBIM CIIOCOOOM KJIaCCU(ULIMPOBAHMS U PAHKHPOBAHUS CBOHCTB MHOTHX

Pa3JIMYHbIX TUIIOB MOBEPXHOCTHO-AKTUBHBIX BCIICCTB, KAK €CTCCTBCHHBIX, TaK U



78

CUHTETHUYECKUX, SIBJIIETCS UCTIONb30BaHue ruapounuaHoro 6ananca (HLB). ITpupona
rUAPOPUIBHON TPYNIIBI (TAKKe M3BECTHOM Kak "rojoBKa") MpenocTasisieT Hanooee

3¢ $eKTUBHOE CPEACTBO IS PACTIPENENIEHUS 110 KATETOPHSIM Pa3INYHbIX TIOBEPXHOCTHO-
AKTHUBHBIX BELIECTB, UCTIONb3yeMbIX B cocTtaBax (Rieger, B Pharmaceutical Dosage Forms,
Marcel Dekker, Inc., New York, N.Y., 1988, p. 285).

Ecnu monexysa noBepXHOCTHO-aKTUBHOTO BEIECTBA HE HOHU3UPOBAHA, TO €€
KJIACCU(PUIUPYIOT KaK HEHOHHOE TTOBEPXHOCTHO-aKTHBHOE BelecTBO. HenoHHble
MOBEPXHOCTHO-aKTHUBHBIE BELIECTBA HAXOMAT IIUPOKOE MPUMEHEHHE B (hapMaIleBTHYECKHUX U
KOCMETUYECKUX MPOAYKTAX, M UX MOKHO MPUMEHSITh MPU IIHPOKOM JHANa30He 3HAYSHHU
pH. O6buHO ux 3nayenuss HLB HaxopsiTcs B iuana3oHe ot 2 10 npumepHo 18, B
3aBHCHUMOCTH OT MX CTPYKTYphl. HeHMOHHBIE MOBEPXHOCTHO-AKTUBHBIE BEIECTBA BKJIOYAIOT
HEHOHHBIE CIIOKHBIE 3(PUPBI, TAKUE KaK CIOKHBIE 3()HUPBI STUICHIJIUKOJIS, CIOXKHBIE 3PUPBI
NPONMJICHIITUKOJISL, CIOJKHBIE 3(PUPBI TITUIEPUIIA, CIOXKHBIE 3(PUPBI TOTUTIIULEPUIIA,
CJIOKHBIE 3(pUpBI cOpOUTAHA, CIIOKHBIE 3(PUPBI Caxapo3bl U STOKCHIINPOBAHHBIE CIIOXKHBIE
s¢upsl. HenoHHble ankaHoaMuabl 1 3QUPHI, KaK, HAMPUMEP, STOKCUJIATHI )KUPHOTO CIHPTA,
MPOTNOKCHIIMPOBAHHBIE CIIUPTHI U 3TOKCHINPOBAHHBIE/TIPOTIOKC I POBAHHBIE
OJIOKCOMOMMEPBI, TAKXKE BKJIFOUEHBI B TAaHHBIN Kiacc. [ToMmokcHy THIIEHOBbIE
MOBEPXHOCTHO-aKTHUBHBIE BELIECTBA SIBJSIFOTCA HAaubOOIee pacpoCTpaHEHHBIMU
NPEACTABUTENISIMHU KJIACCA HEHOHHBIX IMOBEPXHOCTHO-AKTUBHBIX BEILECTB.

Ecnu monexyia noBepXHOCTHO-aKTUBHOTO BEIIECTBA HECET OTPULIATEIbHBIN 3apsiz
IPY PACTBOPEHUHU WJIN AUCTIEPTUPOBAHUH B BOJIE, TO MIOBEPXHOCTHO-AKTHUBHOE BEIIECTBO
KJIaCCUPUIUPYIOT KaK aHHOHHOE. AHHOHHBIE TOBEPXHOCTHO-AKTUBHbBIE BEI[ECTBA BKIIOYAIOT
KapOOKCHIIATBI, KaK, HAIPUMEP, OMBULSIOIINE BEIIECTBA, ALIMIIJIAKTHIIATBI, ALFJIAMUAIBI
AMHMHOKHCIIOT, CJIOXKHBIE 3(pUpbI CEpHON KHCIIOTBI, TAKHE KAaK aJKWICYIb(aTh U
STOKCHJIMPOBAHHBIE ANKHIICYJIb(ATHI, CYIb(POHATHI, TAKUE KaK aNKHIOEH30JICYIb(OHATHI,
AlMJIM3eTHOHATBI, alMITaypaThl U CyJb(ocykuuHaTel, U Gpocharsl. Haubosnee BaskHbIMU
NPEACTAaBUTEINISIMHU KJIACCA AHUOHHBIX MIOBEPXHOCTHO-AKTUBHBIX BEILECTB SIBJISTFOTCS
ANKHUJICYJIb(AThI 1 OMBUISIOIIHNE BEIECTBA.

Ecnu Monekyia moBepXHOCTHO-aKTUBHOTO BEIIECTBA HECET MOJIOKUTENbHBIN 3apsiz
IPU PACTBOPEHHUHU WJIN IUCTIEPTHPOBAHUH B BOJIE, TO TIOBEPXHOCTHO-AKTHBHOE BEIIIECTBO
KIACCUPUIIUPYIOT KaK KaTHOHHOE. KaTHOHHBIE TOBEPXHOCTHO-aKTHBHBIE BEIIECTBA
BKJIFOYAIOT YETBEPTUYHBIE COJTM AMMOHHUS U STOKCHIIMPOBAHHBIE aMUHBI. UeTBEpPTUYHBIE COJTU
aMMOHWSI SIBIISIFOTCS] HANOOJIee MPUMEHSIEMbIMU NIPEACTABUTENSIMU TAHHOTO KJIacca.

Ecnu Mmonekyia moBepXHOCTHO-aKTUBHOTO BEIECTBA 00J1a1aeT CIOCOOHOCTBIO HECTH
OO0 MONIOKUTENBHBIHN, TMOO OTPULIATENbHBIN 3apsi/l, TO OBEPXHOCTHO-AKTUBHOE BELIECTBO
KJIacCUPUIUPYIOT Kak ampoTepHOoe. AMPOTEpHbIE MOBEPXHOCTHO-AKTHBHBIC BEIECTBA
BKJIFOYAIOT IIPOM3BOHBIE AKPUIIOBOHM KHUCIIOTHI, 3aMELIEHHbIE aJKHJIaMHbI, N-

ankunderanssl 1 GochaTuasl.
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BBUI0O pacCMOTPEHO MPUMEHEHHE MOBEPXHOCTHO-AKTUBHBIX BEIECTB B TOTOBBIX
JIeKapCTBEHHBIX (opMax, coctaBax U B aMynbcusix (Rieger, B Pharmaceutical Dosage Forms,
Marcel Dekker, Inc., New York, N.Y, 1988, p. 285).

uPHK nnist npuMeHeHus B cioco0ax CoryiaCHO HaCTOSIEMY U300pETEHHIO MOXKET
TaKXe MpelyCMaTPpUBATbCs B BUE MULIEJJISIPHBIX COCTABOB. “MuLe/ubl” B JAHHOM
JTOKYMEHTE OIpeesIeHbl KaK KOHKPETHBIN TUIT MOJIEKYJIIPHOTO aHCAMOJIsl, B KOTOPOM
amunaTudecKkrue MOJIEKYJIbl OPraHM30BaHbl B BUe CheprIecKoil CTPYKTYPBI, TaK YTO BCE
ruapoOOHBIE YACTH MOJIEKYJIbI HATIPABJIEHbI BOBHYTPb, OCTABJISAS THAPOQUIbHBIE YaCTH
COIPHKACAIOLIMMHUCS C OKpY:KaroLieit BOnHOM (azoii. [IpoTHBOMONOKHOE pacTIONIOKEHNE
UMEET MeCTO, €CJIH OKPYIKarolias cpeaa ruipodooHas.

CwmemanHbIi MULICIUTSIPHBIA COCTAB, MOAXONSAIIUN 151 TOCTABKU Yepes
BHYTPHKOKHbIE MEMOPaHbI, MOKET ObITh MOJTy4YeH MyTeM CMELIUBAHHsI BOXHOIO pacTBOPa
kommozuruu ¢ SiRNA, Cg-Carrankuncynbdara menoqHoro Metaiia 1 MULEI000pa3yoIInx
coennHeHni. UmrocTpaTHBHBIE MULIEIIOO0PA3YIOLINE COSTUHEHHUS BKIFOUAIOT JICLUTHH,
T'HATyPOHOBYIO KHCIIOTY, (PapMalleBTHYECKH MPUEMIIEMbBIE COJIA THATYPOHOBOM KHCIIOTH,
IJIMKOJIEBYIO KUCJIOTY, MOJIOUHYIO KHCJIOTY, BBITSUKKY U3 POMAILIKH, BBITSKKY U3 OrypLa,
OJIEMHOBYIO KHUCJIOTY, IMHOJIEBYIO KUCJIOTY, IMHOJIEHOBYIO KHCJIOTY, MOHOOJICHH,
MOHOOJI€aThl, MOHOJIAYPAThI, Maciio OypadHHUKa, MacJO MEPBOLBETA BEYEPHETO, MEHTOJ,
TPUTHUAPOKCUOKCOXOJIAHWII-TJIUIMH U €ro (hapMaLeBTHUECKH IPUEMIIEMbIE COJIU, TIIHLIEPHH,
NOJIUTIULIEPUH, JIU3UH, MTOJWIN3KH, TPHOJIEUH, 3(UPHI MOJINOKCUITHUIIEHA U UX aHAJIOTH,
IPOCTHIE MOJUIOKAHOI-AJIKUIIOBBIE 3(UPBI U UX AHAJIOTH, X€HOAE30KCUXOJIAT,
J€30KCUXOJIaT U UX cMecH. Muremnooopasyroimune CoOeAMHEHNS] MOJKHO JOOABIISATh BO BpeMs
WK TTocyIe 100aBIIeHMsI alKuiICyIbdarta menoyHoro Merauia. CMeImaHHble MULIEITBI Oy Ay T
00pa30BBIBATHCS, IO CYTH, IIPH JIOOOM BHJIE CMEIINBAHUS HHIPEIUEHTOB, KPOME
UHTEHCUBHOTO TIEPEMELITUBAHUS [Is TIOJTyYSHUST MULIEJIT C MEHBIITUM Pa3MEPOM.

B onHOM cniocofe mony4arT NepBy0 MULIEUISIPHYIO KOMITO3HIIMIO, KOTOpast
comep kUt KoMro3uLuio ¢ sSiIRNA u 1o MeHblIei Mepe amkuiIcynbdaT MEI0YHOr0 MEeTalIa.
[TepByr0 MULIEIUIAPHYIO KOMITO3ULIMIO 3aT€M CMELTHBAIOT IO MEHbINEH Mepe ¢ Tpemsl
MULIEJUIO00PA3YIOIUMH COSTUHEHUSIMU C 00Pa30BaHUEM CMEIIAHHOW MULCJUTIPHOMN
KOMITO3ULIH. B npyrom cioco6e MULIEIUISIPHYIO KOMIIO3HUIHUIO MOJYYAr0T MyTeM
cMmemnBaHusl kKoMrno3uuu ¢ siIRNA, ankuicynbgara MeJIovyHOro MeTajuia | 1o MEeHbIIeH
Mepe OHOTO M3 MHULEIO00Pa3yIOLIINX COEANHEHUH ¢ OCIEAYOLUINM Jo0aBIeHHEM
OCTaBIINXCSI MULIEJUIO00PA3YIOIINX COENNHEHHH C HNHTEHCHBHBIM CMEIINBAHUEM.

@deHoN /M M-KPe30J1 MOYKHO TOOABJIATh K CMEIIAHHON MULIEJUIIPHON KOMITO3ULIUH
1Tl CTa0MIIM3aLMH COCTaBa M 3aLIUTHI OT pocTa OakTepuil. B kauecTBe anbTepHATHUBEI,
(beHoN n/nnu M-Kpe3oJ1 MOYKHO T00aBISATh ¢ MULEIUIO00PA3yIOIUMHI HHIPEIUEHTAMH.
H30TOHMYECKOE CPENCTBO, TAKOE KaK TIIMIIEPHH, TAK)XKE MOXKHO 00ABISTH MOCIIE

00pa30oBaHUs CMEIIAHHOW MHULIEJUIIPHON KOMITO3HLIMH.
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JL1st IOCTaBKU MHULEJUIAPHOTO COCTaBa B BUJE CIIPEsi COCTAB MOKHO IIOMECTUTD B
a3pO30JIbHBII PaCHBbUIUTEND U PACIIBUIUTEND 3apSAUTh ra30M-BeITeCHUTENEM. ['a3-
BBITECHHUTENb, KOTOPBII HAXOAUTCS MOA JaBJIEHUEM, HAXOIUTCS B XKHUIKOH opme B
pacnpuiuTene. COOTHOLIEHUs] HHIPETUEHTOB KOPPEKTUPYIOT TaK, YTO BOHAs (a3za u paza
rasa-BbITECHHUTEJISI CTAHOBATCS OJHOM, /1. e. IPUCYTCTBYeET oxHa ¢asza. Eciu npucyrcTByer
aBe (a3pl, TO HEOOXOAMMO BCTPSXHYTh PACTIBUINTEINb Tepe]] PACIIbIICHUEM YaCTH
COZlEPKUMOTO, Hanpumep, TOCPEACTBOM JO3UPYIOLIEro KianaHa. Pacnbuisiemas 1o3a
(apManeBTHYECKOTO CPEACTBA BBITAJIKHBAETCS M3 TO3UPYIOIIErO KJaraHa B BUIE
MEJIKOJIUCTIEPCHOM CTPYH.

["a3bI-BBITECHUTEN MOTYT BKJIFOYATh BOAOPOACOAEPIKAIIHE XJIOPPTOPYTIEPOIBI,
BOOpOAcoAepKamue GTOPyriaepoabl, MPOCTON TUMETHUIIOBBIN 3up U mpocToit
IS TUIIOBBIN 3¢up. B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS MOYKHO HCIIOJIb30BATh
HFA 134a (1,1,1,2-tetpadTopatan).

KoHKpeTHbIE KOHIIEHTPALIMH OCHOBHBIX HHI'PEAUEHTOB MOTYT OBITh ONpENesIeHbI IIPH
TIOMOIIY TIPOBEIEHNST OTHOCHTENBHO MPOCTBIX 3KcniepuMeHToB. [y abcopbumu uepes
POTOBYIO MOJIOCTh YaCTO HEOOXOAUMO YBEJIUUHTD, HANPUMED, TIO MEHBIIEH Mepe YIBOUTh
WM YTPOUTD, 103y, NPEeAHA3HAYCHHYIO AJI HHBEKLUU W BBEJIEHUS Yepe3 JKely JOUHO-
KHIIEYHBII TPAKT.

B. Jlunuonwie yacmuuyor

uPHK, nanpumep dsRNA cormnacHo HacTosemy n300peTeHHI0, MOKET ObITh
MOJHOCTBI0 MHKANCYJHUPOBAaHA B JUIIUIHOM cocTase, Hanpumep LNP, unn npyroi yactuue
HYKJIEUHOBAs KUCJIOTA-JIUINUA.

Hcnonp3dyemoe B JaHHOM JOKyMeHTe BbipaskeHHe "LNP" oTHOCHTCS K CTaOMIIbHOI
4acTULIE HYKJIEUHOBas kucaora-munuz. LNP conep:kat kaTHOHHBIN JIMNNA, HEKATUOHHBIN
JIMIMUA ¥ JIAIAA, KOTOPBIHA MPeaynpekaaeT arperauto yactul (anpumep, koubtorat PEG-
mununa). LNP BecbMa MpHUrogHbI 17151 CHCTEMHBIX IPUMEHEHUH, TOCKOJIBbKY OHU
XapaKTEPU3YIOTCS JUIUTEIbHBIM BPEMEHEM JKU3HU B KPOBOTOKE MOCJIE BHYTPUBEHHOM (1.V.)
WHBEKLNU 1 HAKATUIMBAIOTCS B TUCTAJIBHBIX y4acTKax (Hanpumep, y4acTKax, PU3HUecKu
oTAeNeHHbIX OT Mecta BBeaeHus1). LNP xirouarot "pSPLP", koTopas Bkiroyaer
WHKAICYJIUPOBAHHBIN KOMIUIEKC KOHACHCUPYIOLIEE CPEACTBO-HYKIEHHOBAs KUCJIOTA,
kotopsiil mpuseneH B PCT nybmukammu Ne WO 00/03683. YacTHLbI COTIIACHO HACTOSIIEMY
n300peTeHNI0 OOBIYHO UMEIOT CpenHuil Tuamerp ot npuMepro S0 HM o npuMepHo 150 HM,
yaie oT npumepHo 60 HM 10 npumepHo 130 HM, yame oT npumepHo 70 HM 10 NPUMEPHO
110 1™, Haubonee yacto ot npumMepHO 70 HM 10 MpUMepHO 90 HM M 1O CYTH SIBJISTFOTCS
HETOKCUYHBIMU. Kpome TOro, HyKJ1€MHOBbIE KUCJIOTBI, KOTJja IPUCYTCTBYIOT B 4aCTULAX
HYKJIEMHOBAs KUCJIOTA-JIUITU]] COTJIACHO HACTOSALIEMY H300PETEHHIO, YCTONYUBEI B BOIHOM
pacTBOpE K pa3pyLICHUIO HyKJIea3oh. YacTUIbl HyKJIEHHOBAS KUCIIOTA-IUITUA U CTIOCO0 HX

MOJIy4€HUS PacKpbIT, Hanpumep, B nateHTax CLIIA NoNe 5976567, 5981501, 6534484,
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6586410, 6815432; nybnukauuu CIIIA Ne 2010/0324120 u PCT nybnukammu Ne WO
96/40964.

B onHOM BapHaHTe OCYIIECTBJIEHUSI COOTHOIIEHHE JIMMUA U JIEKAPCTBEHHOTO
cpenctsa (CooTHOLIeHUE Macca/Macca) (Hanpumep, cooTHotnenue nununa u dsSRNA) Gyzer
HaxXOJUTCA B [uana3oHne ot npuMmepHo 1:1 no npumepno 50:1, ot mpumepso 1:1 no
npuMepHo 25:1, ot npumepHo 3:1 no npumepno 15:1, or npumepno 4:1 no npumepno 10:1,
oT npuMepHO S5:1 1o mpumepHo 9:1 wnm ot npumepHo 6:1 10 mpumepHo 9:1. JlnanazoHsl,
MPOME’KYTOYHBIE TI0 OTHOLIEHUIO K MEPEYHCICHHBIM BbILIE TUATA30HAM, TAKXKe
paccMaTpPUBAIOTCS KaK YacTh HACTOSIIErO H300PETEHHS.

KaTHOHHBIN UMK MOKET MPEACTABNIATh COOOM, Harpumep, xjaopua N,N-n1uoien-
N,N-mumerunammonust (DODAC), 6pomun N, N-nucteapun-N,N-1uMeTHIaMMOHUS
(DDAB), xnopun N-(I-(2,3-nmuoneonnokcu)nporn)-N,N,N-rpumerrnammonus: (DOTAP),
xjopuna N-(I-(2,3-muonennoxcu)nponn)-N,N, N-tpumerunammonnst (DOTMA), N,N-
auMeTw-2,3-auonennokcu)npornuiaamud (DODMA), 1,2-nunrronennokcu-N,N-
mumetiamuHomnponad (DLinDMA), 1,2-aununonenninokcu-N, N-TiMeTHIaMUHOTIPOTIAaH
(DLenDMA), 1,2-gunuHonennkapbamonnokcu-3-gumermwiamMusonponat (DLin-C-DAP),
1,2-nqunuHonennokcu-3-(mumerninamMuHo Jaterokcunponad (DLin-DAC), 1,2-
IUITUHOJEUIOKCH-3-MopdommuonponaH (DLin-MA), 1,2-munuHoneonn-3-
mumetmnamuHomnponad (DLinDAP), 1,2-munuronenntuo-3-guMmerunamutonponad (DLin-S-
DMA), 1-nunoneonn-2-mMHONENIOKCH-3-tumeTniaaMutonponat (DLin-2-DMAP),
XJIOPUCTYIO CONb 1,2-munuHonennokcu-3-rpuMermnamunonponasa (DLin-TMA.CI),
XJIOPUCTYIO conb 1,2-mununoneoni-3-rpumermnamunonponasa (DLin-TAP.Cl), 1,2-
aunuHoNennokcu-3-(N-merunnunepasuno)nponat (DLin-MPZ) nnu 3-(N,N-
aunuHONennaMuHo)-1,2-nponanauon (DLinAP), 3-(N,N-quonennamuno)-1,2-nponanauon
(DOAP), 1,2-mununonennokco-3-(2-N,N-mumerunamuno )stokcurnponas (DLin-EG-DMA),
1,2-mununonenunokcu-N, N-numerunamuonpomnan (DLinDMA), 2, 2-nunuHonewn-4-
aumetrnamuHomeTusi-[ 1,3 ]-nuokconan (DLin-K-DMA) unu ero ananory, (3aR,5s,6aS)-
N,N-nmumernun-2,2-nu((9Z,127Z)-oxranexa-9,12-nuennn)rerparuapo-3aH-
mukJionentald][ 1,3 Jauokcon-S-amun (ALN100), (6Z,97,287,31Z)-renTatpuakoHTa-
6,9,28,3 1-rerpaeHn-19-un-4-(numerunamuno)oyranoar (MC3), 1,1'-(2-(4-(2-((2-(6uc(2-
THIPOKCHIOAS LI )AMUHO )3T )(2-THIPOKCUTOACLIMI ) AMIHO )3 THJT ) TUTIEPa3uH- 1 -
wi)sTnazanenumn)aunonekan-2-oi (Tech G1) unu ux cmech. KaTHOHHBIN JTHITA MOKET
conep:xkathb ot npuMepHo 20 mot. % no npumepHo S0 mon. % unu npumepro 40 mon. % ot
o01mero copepkaHus JIMMUOB, MPUCYTCTBYIOINX B YaCTHUIIE.

B npyrom BapuaHTe OCYILIECTBIEHUSI MOXXHO UCIIONB30BATh COEAUHEHHE 2,2-
IVITMHOJEUI-4-TUMETUIIAMUHOI THII-[ 1,3 ]-IroKconaH 1yt nmony4eHns HAHOYACTHIT JIUTTH-

siRNA. Cunres 2,2-arnHONEWT-4-TUMETHIAMUHOSTUII-[ 1,3 ]-mHoKcoaHa onucaH B
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npeaaputenpHol 3asBke Ha nateHT CHIA HOMep 61/107998, nonanHoit 23 oktsi6pst 2008 .,
KOTOpasi BKJIFOYEHA B JAHHBIN JOKYMEHT MPH MOMOIIHU CCHUIKH.

B oxgHOM BapuanTe ocyiectBieHus: yactulibl unua-siRNA sxiouaror 40% 2,2-
OVIHHONEUN-4-nuMeTiiIaMuHO3 THII-[ 1,3 ]-nuokconana; 10% DSPC; 40% xonecrepuna; 10%
PEG-C-DOMG (MomnpHBIH MPOLEHT) ¢ pazMepoM vacTull 63,0 + 20 HM U COOTHOIIEHUEM
siRNA/munuzg 0,027.

HoHusupyeMblii/ HEKATHOHHBIH JTUITH MOKET MPENCTaBJIATh COOOH aHMOHHBIH JTUTHT
WA HEUTPAJbHBIN UMK, B TOM YHCie, 03 OorpaHryYeHust, AUCTeapoua(ochaTHIUIKOIHH
(DSPC), nuoneounpocharunmmxonua (DOPC), nunansmurtoundocharuaumxonus (DPPC),
mroneomnpocharuaunraruepun (DOPG), nunanemuronndocharnamiranuepus (DPPG),
nuoneoun-pocharummmTanonamud (DOPE), nansmuTtounoneounpocharuauix onuH
(POPC), nanemuromnnoneounndocharunumtanonamut (POPE), nuoneowns-
docharununrranonaMut-4-(N-ManeuMuIOMETI)-IIMKJIorekcaH-1-kapookcunat (DOPE-
mal), nunanemutonndocdaruamnsranonamus (DPPE), mumupuctonngocdosranonamun
(DMPE), nucreapoun-¢pocharunmn-sranonamut (DSPE), 16-O-monometun-PE, 16-O-
mametuin-PE, 18-1-tpanc-PE, 1-cteapoun-2-oneoun-docparunmnstanonamut (SOPE),
XOJIECTEPHH WIN UX cMech. HeKaTHOHHBIN JIMITU MOJKET COCTABIISITh OT MPUMEPHO S5 Mo %o
1o npumepHo 90 mon. %, mpumepHo 10 Mo % wmu npumepHo 58 moin. % ot obiiero
COZIep KaHuUs JINMTUAOB, IPUCYTCTBYIOIIUX B YaCTHULIE, €CJIN XOJIECTEPUH BKIIFOUEH.

KoHbrorupoBaHHbIH JUNHJ, KOTOPBIH HHTHOUPYET arperalyio YacTHI, MOXKET
MPEICTaBISITh COOOH, HarpuMep, KOHBIOTAT NONUATIIEHTTHKOIb (PEG)-munun, B Tom
gncine, 0e3 orpannuenus, PEG-nmuanunrimnuepud (DAG), PEG-guankunokcumnpornut (DAA),
PEG-docdomunun, PEG-uepamun (Cer) uinu ux cmechb. Konvtorar PEG-DAA moxer
npencTaBisTh coboit, Hanpumep, PEG-gunaypunoxcunponun (Ciz), PEG-
mumupucromnokcunponui (Cis), PEG-nunansmutunokcunponun (Cig) mnu PEG-
mucreapuinokcunponui (Cig). KoHbIOTHpOBaHHBII UMK, KOTOPBIN MPenynpekaaeT
arperaluro 4YacTHIL, MOXKeT cocTaBsATh OoT O Mo, % 1o nmpumepHo 20 Mo, % WK MPUMEPHO
2 moit. % ot obuIero coaepsKaHus JUMUAO0B, TPUCYTCTBYIOLINX B YACTHLIE.

B HEKOTOpBIX BapUaHTAaX OCYIIECTBJICHUS YaCTUIIBI HYKJIEUHOBAsI KHCIOTa-JIHITH
JOTMOJIHUTEIBHO BKJIIOYAIOT XOJIECTEPHH B KOJIMYECTBE, Hanpumep, ot npumepro 10 moi. %
1o npumepHo 60 moun. % win npuMepHO 48 Mo, % oT 00IIero coaep KaHusl JIUMTUIOB,
NPUCYTCTBYIOLINX B YACTHIIE.

B onnom BapuanTe ocymectsienus sunuaoun ND98-4HCI (MW 1487) (cm. 3asBKy
Ha nateHT CIITA Ne 12/056230, nogarnyro 26 mapta 2008 r., KOTOpast BKIIFOYEHA B TAHHBIN
JOKYMEHT IPU TIOMOIIH CChUIKH), XonecTepuH (Sigma-Aldrich) u PEG-nepamun C16 (Avanti
Polar Lipids) MOKHO HCTIOIB30BATh AJISI TONTy4eHHsI HaHOYacTU LI TUITUA-dSRNA (m. e.
gactury LNPO1). MatouHble pacTBOPBI KQXKIOTO B 3TAHOJIE MOTYT OBITh MOJTy4EHBI

cnenyromum odpazom: NDI8, 133 mr/mit;, xonecrepus, 25 mr/mi, PEG-uepamun C16, 100
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mr/mi. Marounsie pactBopel ND98, xonecrepuna u PEG-niepamuna C16 MoxHO 3aTeM
O0BeNUHATD, Hanpumep, B MOJSIpHOM cooTHoweHNH 42:48:10. O0be IMHEHHBIH JTUTUIHBIHI
pPacTBOpP MOXKHO CMELIMBATh C BOAHBIM pacTBopoM dsRNA (nanpumep, B anetare Hatpusi, pH
5) Tax, 4TOOBI KOHEYHAS! KOHIIEHTPALHS 3TAHOJIA COCTABJIsIa MpUMEpHO 35-45%, a KoHeYHas!
KOHLIEHTpaLus aleTara HaTpus coctasisiia npumepHo 100-300 MmM. Hanovyactuus! tunua-
dsRNA 06b14HO 00pa3yroTcsi CaMOIPOU3BOJIBHO NPU CMEIIUBaHUU. B 3aBucUMoCTH OT
HEOOXOIMMOTO pacipeesieHHs YaCTHI] 10 pa3Mepy MOJYYEHHYI) CMeCh HAHOYACTHI] MOJKHO
NPOZIABJIMBATh Yepe3 MOIUKapOOHATHYIO0 MeMOpaHy (Hanpumep, ¢ OTCEUEHUEM IO pa3Mepy B
100 HM) mpu MOMOIIH, HATIPUMED, SKCTPyAepa C TEPMOLMIMHIPOM, Kak, Hanpumep, Lipex
Extruder (Northern Lipids, Inc). B HEeKOTOpBIX Cilydasx CTaIui0 SKCTPY3HH MOKHO
NPOMYCTUTD. Y JaJIeHNe 3TaHOJIA M OTHOBPEMEHHast 3aMeHa Oydepa MoryT ObITh
OCYIIeCTBJIEHbI, HAIIPUMEP, MPU MOMOIIY ANATN3a WIN TAHT'€HLIUAIbHONW MOTOUYHOMN
¢unbrpaunu. bydep MoxxHO 3aMeHHUTD, HanpuMep, 3a0ydepeHHbIM GochaTom
¢usnonoruueckum pacrsopom (PBS) ¢ pH npumepno 7, nanpumep, pH npumepno 6,9, pH
npumepHo 7,0, pH npumepro 7,1, pH npumepno 7,2, pH npumepno 7,3 unu pH npumepHo
74.
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®opmyna 1

CocrtaBbl LNPO1 onucansl, Hanpumep, B myOJUKALIUN MEXKIYHAPOTHOMN 3asIBKU
Ne WO 2008/042973, kotopasi, TaKiM 00pa30M, BKJIIOUEHA MPH MOMOIIN CCHUIKH.

JIONOSTHHUTETBHBIE WILTFOCTPATHBHBIE COCTaBbl ¢ TMMUAOM-dSRNA omucasb! B
Tabmuue A.

Tabauna A

KaTuonubIi JTHNHI/HEKATHOHHLIH
HonmsnpyeMbIil/ KATHOHHBII JTATIH Junu/xoJecTepua/kKoHbp0rat PEG-mmmx
Coornomenne jima:SiRNA

DLinDMA/DPPC/xonectepur/PEG-cDMA
1,2-mumaHOTCHATOKCH-N, N -

LNP-1 muvernamusonponad (DLinDMA) J(15n7r;plu/:[7 ,51'15/3]41,:/}?1

2,2-MUIUHOJIC UI-4-AUMETHIAMUHOSTUA-[ 1,3 ]- XTC/DPPC/xonectepun/PEG-cDMA
2XTC | =77 A : 57.1/7,1/34,4/1,4

Awokconan (XTC) g SiRNA ~ 7:1

2,2-MUIUHOJAC UI-4-AUMETHIAMUHOSTUA-[ 1,3 ]- XTC/DSPC/xoncctepui/PEG-DMG
LNPO5 | ©°A A : 57,5/7.5/31,5/3,5

nquokconal (XTC) I SIRNA ~ 6:1
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2.2 -TUIUHOJIC HIT-4 - TUMETUIIAMHHOATUI-[ 1,3 ]-

XTC/DSPC/xonectepun/PEG-DMG

LNPO6 57,5/7,5/31,5/3,5
Awokconan (XTC) g SiRNA ~ 11:1
99 - [13]- XTC/DSPC/xonectepun/PEG-DMG
LNPO7 ;/I EHHHE%’I}C{P{\J’E) JUMCTHIAMHHOJITHIT R 60/7,5/3 1/1,5
AHOKCOT mmsiRNA ~ 6:1
XTC/DSPC/xonectepus/PEG-DMG
2,2-TUITHHO N WI-4-TUMETHIAMUHOATHI-[ 1,3 ]-
LNPO8 Hoxconan (XTC) 60/7,5/31/1,5
AHOKCOT mammsiRNA ~ 11:1
2,2-MUITUHOJIC WIT-4 - TUMETHIIAMUHOSTHA-[ 1,3 ]- XTC/DSPC/xonectepun/PEG-DMG
LNP09 ’Hojc(f aH?XT”C) A L 50/10/38,5/1,5
A 5 mamaa SiRNA 10:1
(3aR,55.6a8)-NN-mumeti-2,2-1((92.122)- | 5y N100/DSPC/xonectepun/PEG-DMG
OKTaJAcKa-9,12-nueHumreTparuapo-3aH-
LNP10 mukioneHra[d][ 1,3 ] muokcon-5-aMuH >0/10/38,5/1,5
(ALN100) g siRNA 10:1
(62,92,287.317Z)-renTatprakonTa-6,9,28.31- MC-3/DSPC/xomecrepus/PEG-DMG
LNP11 | TerpacH-19-un-4-(numMeTHIAMHHO )0y TAHOAT 50/10/38,5/1,5
MC3) mumua;SiRNA 10:1
Ll '(gé“'(f)'(éz;f?aﬁ;o)m o Tech G1/DSPC/xonectepun/PEG-DMG
LNP12 rﬁomEoieﬁni)wnno)ami)rmnepaan-1- >0/10/38,5/1,5
WiI)3THIa3aHe xuun) auaoaekan-2-01 (Tech G1) mm:siRNA 10:1
XTC/DSPC/x01/PEG-DMG
LNP13 XTC 50/10/38,5/1,5
mumu siRNA: 33:1
MC3/DSPC/x01/PEG-DMG
LNP14 | MC3 40/15/40/5
mamaa SiRNA: 11:1
MC3/DSPC/x01/PEG-DSG/GalNAc-PEG-DSG
LNP15 | MC3 50/10/35/4,5/0,5
mamEa;SiRNA: 11:1
MC3/DSPC/x0/PEG-DMG
LNP16 | MC3 50/10/38,5/1,5
I SiRNA: 7:1
MC3/DSPC/xo/PEG-DSG
LNP17 | MC3 50/10/38,5/1,5
mamaa;SiRNA: 10:1
MC3/DSPC/x01/PEG-DMG
LNP18 | MC3 50/10/38,5/1,5
mamaa;SiRNA: 12:1
MC3/DSPC/x0/PEG-DMG
LNP19 | MC3 50/10/35/5
g SiRNA: 8:1
MC3/DSPC/x01/PEG-DPG
LNP20 | MC3 50/10/38,5/1,5

g siRNA: 10:1




85

C12-200/DSPC/x01/PEG-DSG

LNP21 | C12-200 50/10/38,5/1,5
g siRNA: 7:1
XTC/DSPC/x0n/PEG-DSG
LNP22 | XTC 50/10/38,5/1,5

g siRNA: 10:1

DSPC: nucteapomnpochaTHINIXONNH;

DPPC: IUMaIbMUTOMI(OCHATUTUIXOJTUH;

PEG-DMG: PEG-pugumupucromnrmuneput (C14-PEG unu PEG-C14) (PEG co
cp. mon. Becom 2000);

PEG-DSG: PEG-puctupwirmuueput (C18-PEG unu PEG-C18) (PEG co cp. Mo
BecoMm 2000);

PEG-cDMA: PEG-kapbamoun-1,2-gumupuctonnokcunpomnuiamut (PEG co cp. Mo
Becom 2000).

Cocrassl, conepxkamue LNP (1,2-munmuHonenunokcu-N, N-TuMe THIIaMAUHOTIPOTIaH
(DLinDMA)), onucansl B MexxayHapoaHoi myonukamm Ne W(02009/127060, monanHo#H 15
anpens 2009 r., kKoTopast, TaKUM 00pa30M, BKIFOUEHA MPH MOMOIIH CCBHUIKH.

XTC-conepskaliyie COCTaBbl OMMCAHBL, Hanpumep, B IpeaBapuTenbHol 3asske CIITA
¢ ceputinpiM Ne 61/148366, nonannoii 29 suBaps 2009 r.; npeasapurenpHoi 3asBke CIIIA ¢
cepuitabiM Ne 61/156851, nomannoii 2 mapra 2009 r.; npensapurenpHoii 3asBke CIIA ¢
cepuiinbiM Ne , nogansoi 10 uronst 2009 r.; npensapurenbHoii 3asBke CIIIA ¢ cepuiipiM
Ne 61/228373, nonannoii 24 urons 2009 r.; npensaputensHoii 3asBke CLIA ¢ cepuiiHpiM
Ne 61/239686, nogannoii 3 ceHTsiOpst 2009 ., 1 MEXAYHAPOIHON 3asIBKE
Ne PCT/US2010/022614, noganHoii 29 siuBapst 2010 r., KOTOpBIE, TAKUM 00pa3oM,
BKJIFOUEHBI ITPU MOMOIIYU CCHUIKU.

MC3-conepskaiue coCTaBbl OMUCAHBI, Hanpumep, B nydmukaun CIITA
Ne 2010/0324120, nomannoii 10 uronst 2010 r., monHOE CoAepKAHUE KOTOPOH, TAKUM
00pa3oM, BKJIFOUEHO MPU MOMOIIHU CChIIKH.

ALNY-100-conepskaliiie cocTaBbl OIUCAHBL, Hanpumep, B MEXIyHApOAHON 3asBKe Ha
nateHt ¢ Homepom PCT/US09/63933, monanuoii 10 HosiOpst 2009 r., KOTOpasi, TAKUM
00pa3oM, BKJIFOUEHA TPU TOMOIIH CChUTKH.

C12-200-conep:xalue coctaBbl onucanbl B npeasapurenpHoil 3asBke CIIIA ¢ cepuiinbim
Ne 61/175770, nonannoi 5 mas 2009 r., u mexxayHapoasoii 3asske Ne PCT/US10/33777,
nonaHHoi S Mast 2010 1., KOTOpBIe, TAKUM 00Pa30M, BKITFOUEHBI ITPH MOMOIIHU CCHUTKH.

Cunme3s uoHU3UPYeMbIX/KAMUOHHBIX TURUOOE

JIro0oe U3 COenMHEHUH, Hanpumep, KATUOHHBIE JINTTUBI U T. I1., UCTIOIb3yEMBbIE B
YaCTUIaX HYKJIEHHOBAsI KMCIOTA-JIUIH]] COTJIACHO HACTOALIEMY H300pETEHHIO, MOKHO

MOJIYUYUTD NIPHU NOMOILIH U3BECTHBIX MCTOAUK OPraHUYICCKOro CUHTE3a, BKJIKOYas1 CHOCO6I>I,
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onucaHHbIe OoJiee MoapoOHO B mpuMepax. Bee 3aMecTuTeNu SBISIFOTCS] TAKUMHU, KakK
OMpENENIEHO HIKE, €CJI HE YKa3aHO MHOE.

“Ankuir’ 03HA4YaeT YriIeBOAOPO. C MIPSIMO LIENbIO WU Pa3BETBJICHHBIH,
HEUKJINYECKUH WIN LUKINIeCKUH, HACBIIEHHBIH ann(aTuiecKuil yrieBogopor,
conepxxamuii ot 1 10 24 atomMoB yryepona. TUNUYHbIE HACBIIIEHHBIE AJIKUIIBI C IPSIMON
LETBIO BKJIFOYAOT METHJL, STHJI, H-IIPOIIHJI, H-OYTHJI, H-TIEHTWI, H-TeKCHUJI | T. I1.; TOrJIa KaK
HACBILICHHbIE PA3BETBJIEHHbIE AJIKUJIbI BKJIOUAIOT U3OMPOIHII, BTOP-OyTHJI, U300y THII, TPET-
OyTHII, U30MEHTUIT U T. TI. TUMMUYHBIE HACHIIIIEHHbIE [IMKJIMYECKUE aJIKHIIbI BKIFOYAOT
LUKJIOMPOTHJI, LIUKJIOOYTHII, IUKJIOTIEHTHI, IIUKJIOTEKCHIT U T. I1.; TOTAA KaK HEHACHIIIIEHHbIE
LHUKJIMYECKHUE aJIKHJIbl BKIIFOYAIOT [UKJIOTIEHTEHIIT U IUKJIOTEKCEHUJT U T. TI.

“AnkeHnT” 03HaYaeT aJKul, KOTOPBIN ONpezeNeH BbIlle, COAep KaIluii 0 MEHbIIeH
Mepe OHY JBOWHYIO CBsI3b MEXKIY COCETHUMU ATOMaMU yTiepoa. AJKEHUITbI BKITFOUAIOT
KaK IMC-, TAK U TPAHC-U30MEPHI. TUTTMYHBIE AJIKEHUJIBI C TIPSIMOM LIETIBEO U PA3BETBIICHHBIE
ANIKEHIJTBI BKJTFOYAIOT STUJICHUI, MPOTUJieHW, 1-OyTeHwmn, 2-0yTeHwt, u3o0yTuieHmn, 1-
TIEHTEeHIWI, 2-TIEHTeHUJI, 3-MeTuI- 1-0yTeHun, 2-meTun-2-0yteHun, 2,3-1uMeTi-2-0y TeHUI u
T. IL

“ANKUHWT 03HAYaeT JTIFOOOH aJIKIIT WK aJIKEHIT, KOTOPBIE ONPEAeICHbI BhIIIE,
KOTOPbIE TOTIOJHUTEIBHO COIEPIKaT MO MEHbIIeH Mepe OJIHy TPOHHYIO CBA3b MEKIY
COCEIHUMH aTOMaMH yriieposia. TUMHYHbIE aIKUHWIBI C TIPSIMOI LIETIBIO U Pa3BETBIICHHbIE
AJIKMHIJIBI BKJTFOYAIOT aL€TUJICHUI, MPOTUHWI, 1-OyTramn, 2-OyTunHm, 1-neHTuHu, 2-
NEeHTUHWI, 3-MeTUJI- | -OyTHHII U T. TL.

“Anr’ 03HaYaeT JIFOOOH aKuJI, aJKeHU UK AJKHHUJI, B KOTOPBIX aTOM yIJIepoa B
TOYKE NMPUCOEIUHEHMS 3aMELIEH OKCOTPYMIIO, KOTOpas onpezeneHa Hike. Hampumep, -
C(=0O)anxumn, -C(=0)ankennn u -C(=0)ankuHUI MPEACTABISIOT COOOH alMIbHbBIE TPYTIIIHL.

“T'erepouUKJI” O3HAYAET 5-7-4I€HHOE MOHOIMKIMYecKoe Ui 7-10-uneHHoe
OMLIMKJIMYECKOE, TETEPOLIMKITHYECKOE KOJIBIIO, KOTOPOE SIBJISIETCS JIMOO HACHIIIEHHBIM,
HEHACBIIIEHHBIM, JTUOO apOMATHYECKUM U KOTOPOE COnep kUt 1 uiu 2 rerepoaroma,
HE3aBHCHUMO BBIOPAHHBIX U3 a30Ta, KUCJIOPOAA U CEPBI, U TIe Te€TePOATOMBI a30Ta U CEPbI
HEeo0s3aTeNTbHO MOTYT OBbITh OKUCJICHBI, H TETePOATOM a30Ta He00sS3aTeTbHO MOKET OBITh
KBAaTEPHU3UPOBAH, B TOM YHCJIe OUIIMKINYECKHE KOJIbLIA, B KOTOPBIX JTFOOOU U3
BBIIIETIEPEUNCIIEHHBIX T€TEPOLUKIIOB CIIUT C O€H30JIbHBIM KOJIBLIOM. | € TepOIMKIT MOXKET
OBITh IPUCOETMHEH Yepe3 JIF0O0H reTepoaToOM WK aToM yriiepoaa. I eTeponuKIibl BKIFOYA0T
reTepOoaPHIbI, KOTOPBIE OMpeeIeHbI HIKe. [ eTepOIMKITbI BKITFOUAIOT MOP( OTMHII,
MUPPOTUAUHOHWI, TUPPONUIANHUI, TUNCPUIUHNI, TUTIEPUIUHUI, THAAHTOUHUII,
BaJICPOJIAKTAMMUJI, OKCUPAHIII, OKCETAHUJI, TETPAaruapodypaHi, TeTparuaponupaHul,
TETPAruAPONUPUANHILIIL, TETPATHAPOIPUMHIUHII, TETPATHIAPOTUODEHI,
TETPAruAPOTHONUPAHIII, TETPATUAPOTHPUMHUIIMHILL, TETPArHAPOTHOPESHILT,

TETPAruApOTHONUPAHUI U T. IL.
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2% CC
2

BripaskeHus “Heo0s3aTeIbHO 3aMEIEHHbIN aIKWT , “He00s13aTeIbHO 3aMEeIIeHHBIH

2 <

aJKeHU, “Heo0s3aTeNIbHO 3aMEIeHHBIN aJTKUHUIT

2% CC
2

HeoOs13aTeNbHO 3aMEIeHHbIN aut’ 1
“Heo0s13aTeIbPHO 3aMeIleHHBIN IeTEPOLUKI 03HAYAIOT, YTO MPHU 3aMEIEeHHH 110 MEHbIIeH
Mepe OJMH aTOM BOZIOpPOJa 3aMeHsieTcs 3aMmectureinieM. B ciyuae oxco-3amecturens (=0)
3aMeINAr0TCs IBa aTOMa BOAOPOna. B CBs3M ¢ 3THM, 3aMECTUTENH BKIIOYAIOT OKCO, T'aJIOTeH,
rerepormk, -CN, -ORx, -NRxRy, -NRxC(=0)Ry, -NRxSO2Ry, -C(=0)Rx, -C(=0)ORx, -
C(=O)NRxRy, —-SOnRx u -SOnNRxRy, rae n paBusiercs 0, 1 unu 2, Rx u Ry siBnsiroTcst
OIIMHAKOBBIMH HJIH PA3JIMYHBIMU U HE3aBUCHMO MPEACTABIISIOT COOOH BOXOPOI, aIKHII HIIH
reTePOLIMKIL, ¥ KaXKIbIi U3 YKa3aHHBIX 3aMECTUTE N aIKUIa 1 T€TePOLIMKIIA TOTTOJHUTEIEHO
MOZKET OBITh 3aMeIIeH OMHUM MJIH HECKOIbKMUMU U3 OKCO, rajioreHa, -OH, -CN, ankwuna, -
ORx, rereporukia, -NRxRy, -NRxC(=0)Ry, -NRxSO2Ry, -C(=0)Rx, -C(=0)ORx, -
C(=0)NRxRy, -SOnRx u -SOnNRxRy.

“T"aymoren” o3Ha4aet GTop, XJI0p, OpoM U HOJ.

B HEKOTOpBIX BapHUAHTAX OCYIIECTBJCHHUS B CIIOCO0AX COTIACHO HACTOSIIEMY
n300pETEHHIO MOXKET OTPeOOBATHCS UCMIOIB30BAHNE 3AIMUTHBIX Ipymm. MeToanka ¢
HCTIOJIb30BAHUEM 3AIUTHBIX TPYIIN XOPOLIO U3BECTHA CIIEIMATUCTaM B JAHHOM 00J1acTh
(cm., Hanpumep, Protective Groups in Organic Synthesis, Green, T.W. ef al., Wiley-
Interscience, New York City, 1999). Bkpartiie, 3a1quTHbI€ TPYIIBI B KOHTEKCTE HACTOSIILETO
n300peTeHNsI MPEACTABIISIIOT COOO0H JIFOOYIO TPyIIy, KOTOPask CHIKAET WM YCTPAHSIET
HE’KeJIaTeJIbHYI0 XMMUYECKYI0 aKTUBHOCTh (DYHKLIMOHAJIBHOW TPYNIbL. 3AIUTHYIO [PYIITY
MOXHO 100aBJISTh K (PYHKIIHOHAJIBHOM TpyIIe Uit OJIOKMPOBAHUS €€ XUMHYECKOI
AKTMBHOCTH BO BPEMsI ONIPEAEICHHBIX PEAKLUH U 3aTeM yIAIATh C OTKPBITHEM UCXOTHOM
(yHKIIMOHAIBHOH rpynibl. B HEKOTOPBIX BApHAHTAX OCYIIECTBICHUS HCIONb3YIOT
“3aIUTHYIO IPYIITY /Ul COUPTOBOM rpynmbl . “3allUTHAs TPy i CHUPTOBOM IPyIIIbl’
NpeNCTaBIsiET COOO# IOOYIO TPYIINy, KOTOPasi YMEHBIIAET WIA YCTPAHSIET HEXKENATEbHYIO
XUMHYECKYI0 aKTHBHOCTD CITUPTOBOM (PYHKIHOHAIBHON PYIIIbI. 3alUTHBIE TPYIIThI MOKHO
n00aBJISITh M yAAJISITh IPU TIOMOIIM METOAMK, XOPOLIO M3BECTHBIX B JAHHOW O0JIACTH.

Cunmes ¢hopmynsr A

B HEKOTOpPBIX BApHAHTAX OCYIIECTBICHHUS YaCTULbI HYKJICHHOBAsI KUCIOTA-JIHITH

COTJIaCHO HACTOALIEMY I/1306peTeHI/IIO COCTABJIAKOT IMPH MOMOIIHN KaTUOHHOTO JIMITNAA

bopmysl A:
R3
\
N_R4
e
R1 R2

rae R1 u R2 HezaBrcHMO mpeacTaBiisitoT COOOH aKul, aIKeHUIT HITH
AJIKMHWJI, TIPU 3TOM KaKABIN HE0OsA3aTeNbHO MOKET OBITh 3ameltieH, a R3 u R4 HezaBucumo

NPEACTaBILSIIOT co00M Hu3mmi ankun uiu R3 u R4 moryT, B3sThIe BMecTe, 00pa30BbIBAThH
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Heo0s3aTeNIbHO 3aMEIIEHHOE FeTePOLIMKINIECKOe KONbLO. B HeKoTOphIX BapHaHTax
OCYIIECTBIIEHHsI KATUOHHBIN Junuz npenctasnseT codoit XTC, (2,2-qunnHonenn-4-
auMeTuIaMuHoITHI-[ 1,3 ]-anokconan). Kak npasuno, munun Gpopmynel A, npuBeneHHON
BBILIE, MOKET OBITh MOJYYEH B P MOMOIIH CIEAYIOIIHUX CXeM peakuuii | uim 2, rae Bce
3aMECTUTENIH SIBJISIFOTCS] TAKUMU, KaK OINPEEJICHO BbILIE, €CJIM HE YKA3aHO UHOE.

Cxema 1

b J

-

R R2

Br: H
Br
O 1 3p4
2 OH O R NHR"R
R2
0]
3

R
/ :
N

R
-~ 5 R®
R® o » R“X N/ e
5 R3/-|- .
R2 X- O, R
R2
Qopmyma A ©

Jlurun A, roe R1 1 R2 He3aBUCHMO MpencTaBisitoT COOON aIKII, aJIKEeHWT WITH
AJIKMHWJI, TIPU 3TOM KaXKAbIN HE0OsA3aTeNbHO MOKET OBITh 3ameltieH, a R3 u R4 HezaBucumo
NPEACTaBISIIOT co00M Hu3mmi ankun uinu R3 u R4 moryT, B3sThle BMecTe, 00pa3oBbIBAThH
Heo0s3aTeNIbHO 3aMEIIEHHOE MeTePOLUKIMIECKOE KOJIBLO, MOJKET OBITh OJTy4YeH COrJIACHO
cxeme 1. Keron 1 u 6pomuz 2 MoryT ObITh MPHOOPETEHBI WIIN TTOJTYyYEHbI COTJIACHO
cnoco0am, U3BECTHBIM CITELIMAUCTY B TaHHOM oOnact. Peakiust Mmexxay 1 u 2 maet keTaib
3. Obpabotka ketans 3 ¢ amuHoM 4 naet unuabl Gopmysbl A. Jlununbl GopMysibl A MOXKHO
MpeBpallaTh B COOTBETCTBYIOIIYI0 aMMOHHUIHYIO COJIb TIPU MOMOLIN OPraHUYeCKON COU
dopmysl 5, rae X npeacrasisier COOON aHUOH, MPOTHBOUOH, BBIOPAHHBIN M3 rajioreHa,

runpokcuna, ocdara, cyapdara Wiy T. 1.

Cxema 2
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BMg—R, + Ry-CN —I o o Fe
Ry
Ra
\
/—(_/ o
O>(o
Ry Ry B kauecTse ajbTePHATUBBI, UCXOIHBIN

MaTepua, KeTOH 1, MOKeT ObITh MOJIy4eH corjacHo cxeme 2. Peaktus ['puHbsipa 6 v 1paHu
7 MOTYT OBITh MPUOOPETEHBI UITH TIOJYYEHBI COTJIACHO CITOCO0aM, U3BECTHBIM CIIEIUAUCTY B
nanHO# obnactu. Peakuus mexxay 6 u 7 naet ketoH 1. [IpeBpamenue kerona 1 B
COOTBETCTBYIOLINE JTUIMHUIBI (POPMYJIBI A SBISETCS TAKAM, KaK ONMHCAHO Ha cxeme 1.

Cunmes MC3

[Mony4yenne DLin-M-C3-DMA (m. e. (6Z,97,287,317)-rentatpuakonra-6,9,28 3 1-
terpaeH-19-mn-4-(numernnamuHo )oyTaHoata) Obuto crieayromum. PactBop
(67,97,287,31Z)-rentatpuakonra-6,9,28 3 1-terpaen-19-om1a (0,53 r), runpoxiopuna 4-N,N-
auMeTnIaMuHoMacsiHOH kucioTsl (0,51 1), 4-N, N-aumetnnamunonupuansa (0,61 r) u 1-
3THI-3-(3-gumeTnaaMuHonpomn)kapoonuumuaa ruapoxiopuna (0,53 r) B guxmopmerane (5
MJT) TIEpEMELINBAIIN P KOMHATHOH TeMnepaType B TeueHHe Houu. PacTBOp nMpoMbIBaiu
pa30aBIIEHHON XJIOPUCTOBOIOPOAHON KUCIOTOM, 32 KOTOPOH Clie1oBaj pa30aBIeHHbIH
BONHBIN OukapOoHat HaTpusi. Opranuueckue (pakiuy BHICYIINBAIN Hal OE3BOJHBIM
cynb(haToM MarHus, GUIBTPOBAIHN U PACTBOPHUTENb YAAISIIN ITPU IIOMOIIN POTOPHOTO
BaKyyMHoro ucnapuresst. OCTaTok NpoXoAu uepe3 KOJOHKY ¢ cuukarenem (20 r) ¢
UCTIOJIb30BAHUEM IPaJMEHTA JTIONpoBanus 1-5% meranon/auxinopmerad. @pakuuy,
coZiepKalie OUUINEHHBIH MPOAYKT, OOBEIUHSUIM U PACTBOPUTEIb YIAJSIIH C TIOJTYYeHUEM
6ecusernoro macna (0,54 r). Cunmes ALNY-100

Cunres kerans 519 [ALNY-100] ocymecTBIsIA ¢ UCTIONB30BAHUEM CIIEAYOIIEH

CXEMBI 3:
NHBoc NHMe NCbzMe NCbzMe NCbzMe
LAH Cbz-OSu, NEt3 NMO, 0sO4 .
HO HO
514 OH
515 516 517A 5178°"
0 = PTSA

0 —/ N LAH, 1M THF e} A —
Mean--<I _ I Meran--O:
(o] — g N ——
519 518

Cunmes 515



90

K nepemermmaemotii cycriensuu LiAlH4 (3,74 r, 0,09852 monst) B 200 mut 6e3BOAHOTO
THF B nByropuoii RBF (1 1) mennenno nobasmsnu pacrsop 514 (10 r, 0,04926 mons) B 70
w1 THF nipu 0°C B atmocdepe azora. ITocie 3aBepiueHust 1oOaBlIeHUs PEAKLIMOHHYIO CMECh
HarpeBaIy 0 KOMHATHON TEMIEPaTyphl U 3aT€M HarpeBajy 0 MOSBICHUs KOHJEHCALUH B
tedeHue 4 4. Teyenue peaxiuu kouTponuposanmu npu nomouu TLC. ITocne 3aBepiuenus
peakuuu (onpenensiu npu nomory TLC) emeck oxnaxnanu 10 0°C 1 racuiiy akKypaTHbIM
nobasyieHreM HachleHHOTo pacTBopa Na2SO4. PeakinoHHYIO CMeCh MepeMeLIBai B
Te4eHue 4 4. Mpu KOMHATHOH TeMrepaType U OTPUIbTPOBbIBAIH. OCTATOK XOPOLIO
npombiBasiu THF. @unbTpat u 0ocanok, NOIy4YEHHBIN IPU NPOMBIBKE, CMELINBAIH, U
pazsommiu 400 mut nuokcana u 26 mut koHl. HCI, u nepememnmBany B TeueHue 20 MUHYT NPH
KOMHaTHOM TemnepaType. JleTydue BemecTsa OTTOHSIN B BAKyyMe C IIOJy4eHUEM
XJIOPUCTOBOAOPOAHOM coiu 515 B Bune Oesioro TBepnoro Bemecrsa. Bexon: 7,12 r. 1H-
SAMP (DMSO, 400 MI'ny): 6= 9,34 (wupoxkwuii, 2H), 5,68 (s, 2H), 3,74 (m, 1H), 2,66-2,60 (m,
2H), 2,50-2,45 (m, SH).

Cunmes 516

K nepememannomy pacteopy coequnenus 515 B 100 mn cyxoro DCM B 250 mn
nsyxropioit RBF nobasnsim NEt3 (37,2 mi, 0,2669 monst) u oxnaknanu 1o 0°C B
atmoc(epe azora. [Tocne memnerroro nodasienust N-(OeH3MIOKCH-KapOOHMIIOKCH )-
cykuuaumuna (20 r, 0,08007 mogst) B SO ma cyxoro DCM peakunoHHOH cMecH MO3BOJISIIH
HarpeThbes 10 KOMHATHOH Temnepatypsbl. Ilocne 3aBepruenus peakiuu (2-3 4., Onpenessiiu
npu oMo TLC) cmeck npomeianu nocienosatesibHo pactsopoM 1 H. HCI (1 x 100 mi) u
HacblneHHbIM pacTBopoM NaHCO3 (1 x 50 mi). Opranndeckuii ol 3aTeM BbICYIIHBAJIH
Haj Oe3BoxaH. Na2SO4 u pacTBOpUTENH BhINAPUBAIN C TIOJTYUYE€HHEM HEOUHIIEHHOTO
Marepuaa, KOTOPbIii OYHINAIN IPHU MMOMOIIY KOJOHOYHOH XpoMaTorpaduu ¢ CUITUKaresieM ¢
nojiydenuem 516 B Bune nunkoit Macchl. Berxon: 11 1 (89%). 1H-AMP (CDCI3, 400 MTI'w):
8 =17,36-7,27 (m, SH), 5,69 (s, 2H), 5,12 (s, 2H), 4,96 (br., 1H) 2,74 (s, 3H), 2,60 (m, 2H),
2,30-2,25 (m, 2H). LC-MS [M+H] -232,3 (96,94%).

Cunmes 5174 u 517B

Huknonenten 516 (5 1, 0,02164 most) pacTBopsiin B pacTBope 220 MJT aLleTOHA
Bonel (10:1) B omHorop:oit 500 ma RBF u x Hemy noGasisiin N-meTui-MophonuH-N-OKCHT
(7,6 , 0,06492 mons), 3a kKoTOpbIM ciiegoBanu 4,2 v 7,6% pactsopa OsO4 (0,275 T, 0,00108
MOJIsI) B TpET-OyTaHoIe MpU KOMHATHOU Temmieparype. [locne 3aBepimenus peakuuu (~ 3 4.)
CMeCh raCwJId Mpu rnomoinu aodasienus Teeproro Na2SO3 u mojay4eHHY0 CMeCh
nepeMeInrBaii B TeUeHHe 1,5 4. mpu KOMHATHOM TeMrnepaTtype. PeakinmoHHyoo cmecs
pazsomm DCM (300 mur) u mpomeiBaiu Boxoit (2 x 100 mu), mocie 4ero cienoBat
HacbimeHHbIH pactBop NaHCO3 (1 x 50 mu), Bozma (1 x 30 Mi1) 1 B KOHIIE COJITHOH PacTBOP
(1x 50 mu). Oprannueckyto ¢asy BeicymmBany Hag 0e3soaH. Na2S04 u pacTBopurens

yAaJsau B BakyyMe. B pesynbpraTre OUMCTKM HEOUMILEHHOIO Marepuaia Npu NOMOIIH
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KOJIOHOYHOM XpoMaTorpaduu ¢ CUIMKareJeM Mojy4yaid CMeCh JHaCTEPEOH30MEPOB,
KOTOpbIe pasaensanu npu nomoinu npen. HPLC. Bexoa: - 6 r HEOUUIIEHHOTO MPOAYKTA.
517A - nuk-1 (Genoe TBeproe BewmecTso), 5,13 r (96%). 1H-AMP (DMSO, 400 MI'n): 6=
7,39-7,31 (m, 5SH), 5,04 (s, 2H), 4,78-4,73 (m, 1H), 4,48-4,47 (d, 2H), 3,94-3,93 (m, 2H),
2,71 (s, 3H), 1,72- 1,67 (m, 4H). LC-MS - [M+H]-266,3, [M+NH4 +]-283,5 npucyrcrayer,
HPLC-97,86%. CTepeoxumuio MOATBEP>KAAIN MTPU MOMOIIH PEHTI€HOTPAMMBI.

Cunmes 518

ITpu nomommu npouenypel, AHAJIOTUHYHON ONMMCAHHON NJI CUHTe3a coenquHeHus 5035,
coequnenue 518 (1,2 r, 41%) nonyuanu B Bune Oecusetnoro mMacna. 1H-AMP (CDCI3,

400 MI'n): 6= 7,35-7,33 (m, 4H), 7,30-7,27 (m, 1H), 5,37-5,27 (m, 8H), 5,12 (s, 2H), 4,75
(m,1H), 4,58-4,57 (m,2H), 2,78-2,74 (m,7H), 2,06-2,00 (m,8H), 1,96-1,91 (m, 2H), 1,62 (m,
4H), 1,48 (m, 2H), 1,37-1,25 (br m, 36H), 0,87 (m, 6H). HPLC-98,65%.

Obwas npoyedypa ons cunmesa coeounenus 519

PactBop coenunenus 518 (1 5kB.) B rekcane (15 mi1) 7oOaBISLIIN MO KATUISAM K
oxJiakneHHoMy Ha Jpay pactsopy LAH B THF (1 M, 2 3xB.). [Tocne 3aBepruenus
nobasnenust cmech Harpesaiu rnpu 40°C B Teuenne 0,5 4., 3aTeM OXJIAXKAAJN OISATh HA
nenstaoit 6ane. CMech aKKypaTHO THAPOIH30BAIN HACKIIEHHBIM BOOHBIM Na2S04, 3atem
¢$unbTpOBANM YEpe3 LETHUT U MepeBOANIN B Macyo. C MOMOIIBI0 KOJIOHOYHOH
xpomarorpaduu noaydanu yucroe 519 (1,3 r, 68%), koTopoe nonydanau B Buae OECLBETHOTO
macna. 13C-AIMP 6 = 130,2, 130,1 (x2), 127,9 (x3), 112,3, 79,3, 64,4, 44,7, 38,3, 35,4, 31,5,
29,9 (x2), 29,7, 29,6 (x2), 29,5 (x3), 29,3 (x2), 27,2 (x3), 25,6, 24,5, 23,3, 226, 14,1,
anexrpopacnbuieHne MS (+ve): Monexymnsphelii Bec 1y C44H80NO2 (M + H)+ Bbruuc.
654,06, oOHapy>keHHbIH 654,6.

CocraBbl, nOJy4eHHbIE MO0 TPH MOMOLIH CTAHAAPTHOTO criocoda, OO0 mpu
NoMoIIH crocoda 6e3 IKCTPY3UHU, MOJKHO XapaKTEepU30BaTh OTUHAKOBBIM 00pa3oM.
Hanpumep, coCTaBbl, KaK MPaBUIIO, XapaKTEPUIYIOT MPH MOMOIIY BU3YaJbHOTO OCMOTpa. ITO
JOJIKHBI OBITH O€Jiechle MPO3pavyHbIe PACTBOPBI, B KOTOPBIX HET arperaToB WK OCAJIKa.
Pasmep yacTui u pacnpeneneHue YacTULl IO pa3Mepy JIMIMTHAHBIX HAHOYACTHI] MOYKHO
U3MEPATDb NPU TIOMOLIH PACCESTHHSI CBETA, UCTIONB3YS, HarpumMep, Malvern Zetasizer Nano ZS
(Malvern, CIITA). Pa3mep gactury 1oyukHbI ObITh ipuMepHO 20-300 HM, Hanpumep, 40-100
HM. Pacnipenenenue 4acTuil no pasmepy JOJIKHO ObITh OHOBEPIIUHHBIM, O0IIyI0
koHueHTpanuro dsSRNA B cocTaBe, a Takke 3aXBaYCHHYIO (DPAKIIUIO OMPENENSIOT PU
MIOMOIIY aHAJM3a Ha HCKIrodeHne kpacurens. O0pasen coctaBneHHONH dSRNA mMokHO
uHKyOupoBath co cesizbiBaromumMcs ¢ PHK kpacurenem, nanpumep Ribogreen (Molecular
Probes), B mpuCyTCTBUM WMJIH ITPU OTCYTCTBUH Pa3pyIIAOIIETrO COCTaB IIOBEPXHOCTHO-
akTUBHOTO Bemectsa, Hanpumep 0,5% Triton-X100. O6myro dsRNA B cocTaBe MOKHO
OTIpeNeNATh O CUTHAJTY OT 00pasiia, CoAep Kallero MoBepX HOCTHO-AKTHBHOE BEIIECTBO, MO

OTHOIIEHHIO K KaJIMOOBOYHOHN KPHUBOH. 3aXBaue€HHYIO (PPAKLIUIO ONPENETISIIOT MyTeEM
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BBIUUTaHUs copeprkanus “‘cBobomnoi’” dsRNA (koTopoe n3MepeHo Mo CUrHaly MpH
OTCYTCTBHH IMOBEPXHOCTHO-aKTUBHOTO BelecTBa) u3 odmero conep:kanus dsRNA. ITporeHT
3axBaueHHOM dSRNA, kak npaBuio, cocrasisiet >85%. st coctaa LNP pazmep uactuig
cocTaBJsieT Mo MeHbluel Mepe 30 HM, 1o MeHbIuel Mepe 40 HM, 1o MeHbLIen Mepe S0 HM, 1o
MeHblel Mepe 60 HM, o MeHbIuel Mepe 70 HM, o MeHbuIel Mepe 80 HM, IO MEHbLIEH
mepe 90 Hm, no mensbiuel mepe 100 HM, o Menben mepe 110 HM u o MeHb1IeH Mepe 120
HM. [Tonxopsmumii nuanas3oH, Kak MpaBUiIo, COCTABJISET OT MPUMEPHO MO MeHblIel Mepe 50
HM J0 IPUMEPHO 1O MeHbluel mepe 110 HM, OT npuMepHO 1o MeHbluei mepe 60 HM 10
npuMepHO 1o MeHblel mepe 100 HM Wi OoT NpuMepHO 1o MeHbluel Mepe 80 HM 10
IIPUMEPHO MO MeHbLIen mepe 90 HM.

Kommnoszuiuu 1 cocTasbl AJisl IEPOPATbHOTIO BBEAESHMSI BKJIIOUAIOT TOPOLIKH UITH
rpaHyJibl, MUKPOUYACTHIIA, HAHOUACTHLIbI, CYCIIEH3UU WJIM PACTBOPHI B BOZI€ UJIN HEBOJHON
cpene, KarcyJibl, >KeJJaTUHOBbIE KAaICyJIbl, TAKETUKU C TIOPOLIKOM JIJIsl IPUTOTOBIIEHUS
pacTBopa, TabJETKH MM MUHUTAO0NETKA. MOTYT OBITh HEOOXOAMMBI 3aryCTHTEIH,
apOMAaTU3NPYIOIIHE BEIIECTBA, Pa30aBUTENH, SMYJIbIATOPBI, AUCTIEPTHPYIOIINE CPENCTBA UITH
CBSI3YIOLIME BEIeCcTBA. B HEKOTOPBIX BapuaHTaxX OCYLIECTBJIEHUS NEpPOpabHble COCTABbI
SIBJIIIOTCS] TAKUMH, B KOTOpBIX dSRNA, onricaHHbIE B HACTOSAIIIEM H300pETEHNH, BBOASTCS B
COYETAaHUH C OJJHIM WJIH HECKOJBKHUMH BEIIECTBAMH, CITOCOOCTBYIOLINMH ITPOHUKHOBEHHIO,
MOBEPXHOCTHO-aKTUBHBIMH BEILECTBA U XejaaTopaMmiu. Iloaxonsiye noBepXHOCTHO-aKTHBHbBIE
BEIIECTBA BKJIIOYAIOT JKUPHBIE KUCIIOTHI H/MIIH UX CIIOXKHBIE 3(UPbI UK COJIH, YKETIHbIE
KUCJIOTBI /My ux conu. ITonxomsimue sxeuHble KUCIOThI/CONN JKETYHBIX KHUCIOT BKIFOYAIOT
xeHoze3okcuxoneByro kucnoty (CDCA) u ypcone3oKkCuxXeHOAe30KCUXOIEBYI0 KUCIIOTY
(UDCA), xoneByro KUCJIOTY, JETUAPOXOIEBYIO KUCJIOTY, 1€30KCUXOJIEBYIO KUCIIOTY,
TIIFOXOJIEBYIO KUCJIOTY, NNIMXOJEBYIO KUCIIOTY, INIMKOAE30KCUXOEBYIO KUCIIOTY,
TayPOXOJIEBYIO KHCIIOTY, TAyPOAE30KCHUXOJIEBYIO KHCIIOTY, Taypo-24,25-nurunpo-¢y3uaar
HaTpus U rmukonuruapodysuaar Hatpusi. [logxoasimue JKUpHbIe KUCIOThI BKIIOYAIOT
apaxuIOHOBYIO KHCJIOTY, YHAEKAHOBYIO KHCJIOTY, OJIEMHOBYIO KUCIIOTY, JIaypUHOBYIO
KUCJIOTY, KallpUJIOBYIO KUCIIOTY, KaIIPUHOBYIO KHCJIOTY, MUPHUCTUHOBYIO KHCIIOTY,
NaJbMUTHHOBYIO KHCJIOTY, CTEAPUHOBYIO KHCIIOTY, JINHOJIEBYIO KUCJIOTY, JUHOJEHOBYIO
KUCJIOTY, UKAIpaT, TPUKAMpaT, MOHOOJIEUH, AWJIaypuH, IIUueput 1-MoHokanpar, 1-
JOofeLuIa3aluKIOrenTal-2-0H, alWIKapHUTHH, allUJIXOJIUH UM MOHOTJIMLIEPUN,
OUTTTULEPU WA X (hapMalleBTHUECKU MPUEMIIEMYIO COJb (Hanpumep, HaTpuerywo). B
HEKOTOPBIX BAPUAHTAX OCYINECTBJICHHUS HCIIOIB3YIOT KOMOMHALIMY BELIECTB,
CIOCOOCTBYIOIIMX MPOHUKHOBEHUIO, HATIPUMED, KUPHBIE KUCIIOTHI/COH KUPHBIX KUCIIOT B
KOMOWHAIMH C JKETIHBIMHU KHCJIOTAMH/COJISIMU JKETYHBIX KUCIOT. OTHON MILTFOCTPATUBHON
KOMOUWHAIMEH SIBJIIETCS] HATPUEBAS COJIb JIAYPUHOBON KHCIIOTBI, KAIIPUHOBON KUCIIOTHI U
UDCA. JlornonHuTeNbHBIE BELECTBA, CIIOCOOCTBYIOIINE MTPOHUKHOBEHHIO, BKIIFOYAIOT

NOJIMOKCUATHIIEH-9-11ay pUIIOBBIN 3(PHp, MONNOKCHITHIIEH-20-11eThioBbIi 3gup. dsSRNA,
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OTHCAHHBbIE B HACTOSIIEM U300PETEHUH, MOTYT OBbITh JOCTABJIEHBI IEPOPANILHO, B (hopme
rpaHyJi, B TOM YHCII€ PACIbUIIEMbIX BBICYLIEHHBIX YaCTHLI, MJIK OOPa3yIOT KOMIUIEKCHI C
oOpa3oBaHHeM MUKPO- Wik HaHo4acTull. KommekcooOpasyromue cpenctsa aist dSRNA
BKJIFOYAIOT MOJH-aMUHOKHUCIIOTBI, TIOJUUMUHBI, MTOJTMAKPHIIATHI; TOJIHATKUIAKPUIATHIL,
HOJIMOKCOTAHBI, TIOJHAKIIILUAHOAKPHIIATBI, KATHOHH3UPOBAHHbIE JKEJIATHHBI, aJIb0YMUHBI,
KpaxmaJbl, akpuiatsl, nommTwieHrnkonn (PEG) n xpaxMainsl; nonuankuinuaHOaKpUIaThL,
DEAE-npou3BoHbIe TIOTMUMHUHBI, MTOJLTYJIAHBL, LEJUTI0NI03bI U Kpaxmaibl. [Togxopsimue
KOMILIEKCOOOPa3yIOLIHe CPEACTBA BKIIOYAOT XUTO3aH, N-TPUMETUIXUTO3aH, MOJIU-L-1H31H,
NOJIUTUCTHINH, TTOJTMOPHUTHH, TOJHCIIEPMHHBL, IPOTAMHUH, MTOJUBUHIIITHPUIHH,
nojurnonusTHiIaMuHoMeTwTIIeH (PTDAE), monmnamunoctupon (nanpumep, p-aMUuHO),
NOJH( METHITIIHAHOAKPHIIAT), TOMU(3THIILHAHOAKPHIAT), MOIn(OyTUIILIHAHAKPUIIAT),
nonu(m3o0yTunuaHakpuiat), nonu(usorekcunuanoakpuiar), DEAE-merakpunat, DEAE-
rekcunakpuinat, DEAE-akpunamun, DEAE-ans0ymun u DEAE-nexcrpan,
NOJMMETUJIAKPIIIAT, oJUrekcuiaakpuiat, monu(D,L-monounyro kucnoty), conomnmep DL-
MOJIOUHOH 1 rimkoneBor kuciotel (PLGA), anerunat n nomustuienriukons (PEG).
ITepopansabie coctabl 1t dSRNA u ux nonmydenne onucansl noapoOHo B mateHte CIITA Ne
6887906, mybmukauuu CIIIA Ne 20030027780 u matente CIIIA Ne 6747014, xaxnabIii u3
KOTOPBIX BKJIFOUEH B IAHHBIN JOKYMEHT IIPU MOMOIIYU CChUTKH.

Komno3uuunu u coctaBbl A1l MAPEHTEPAIbHOTO, HHTPANApeHX UMATO3HOTO (B
TOJIOBHOH MO3T), OJ000I0YEYHOTr0, HHTPABEHTPUKYJIIPHOTO WK BHYTPUIIEYEHOYHOTO
BBE/ICHUS] MOTYT BKJIIOYATh CTEPUIIbHBIE BOAHBIE PACTBOPHI, KOTOPBIE TAKKE MOTYT
comep:kath Oydepsl, pa3OaBUTENH U APyrHUe COOTBETCTRYIOIINE N0OABKH, TaKHe Kak, Oe3
OrpaHUYEHUs], BEIECTBA, CIOCOOCTBYIOLINE MPOHUKHOBEHUIO, COENNHEHUSI-HOCUTEITN 1
apyrue GpapManeBTHYECKH IPUEeMIIEMbIe HOCUTENN MM HAIIOJHUTEIH.

dapmaneBTHYECKHUE KOMITO3ULIH COTIACHO HACTOSIIIEMY N300PETEHUIO BKIIFOUAIOT,
0e3 orpaHUYeHuUs, PACTBOPBI, SMYJIbCHH U COACPIKALIHE JTUITOCOMbBI COCTaBbl. Takue
KOMITO3UIIUH MOTYT OBITh MOJIyYeHBI U3 PsiZla KOMIIOHEHTOB, KOTOPBIH BKIIFOUAET, Oe3
OTpaHUYEHUS], IPEIBAPUTENBHO MOJYYEHHBIE KUIKOCTH, CAMO3MYJIbIHPYOIIUECS TBEPbIE
BEIIIECTBA M CAMO3MYJIbIUPYIOIIUECS TTOJyTBEpAbIE BelecTBa. B wacTHOCTH,
NPEANOYTUTENBHBIMH SIBIITFOTCS] COCTABBI, KOTOPBIE LIEJICHANPABICHHO BO3EHCTBYIOT Ha
NeueHb MPH JICUeHNH 3a00JIeBaHNH TIEUSHH, TAKMX KaK TeraToKapIlMHOMA.

dapmaneBTHUECKHE COCTABBI COTTIACHO HACTOSIIEMY HU300PETEHHIO, KOTOPBIE B LIEJISX
ynoOCcTBa MOTYT HAXOAUTHCS B BHIE €AUHIYHON JIEKAPCTBEHHON (POPMBI, MOKHO IOJTy4YaTh
COTJIACHO TPAJMLIMOHHBIM METOIUKAM, XOPOLIO U3BECTHBIM B (papMalieBTHIECKOM
NPOMBIIIJIEHHOCTH. Takne METONNKH BKIIOYAIOT CTAUIO TIPUBEIECHUS AKTHBHBIX
MHIPEIMEHTOB BO B3auMojeiicTBre ¢ papmarieBTHIecKuM((papmManeBTHIeCKIMU)
HOCUTENEeM(HOCUTENISIMU) WU HAaNOJHUTENeM(HarnonHuTensaMu). Kak mpaBuiio, coctaBbl

MOJIYHar0T MMYTEM PABHOMEPHOTO U THIATCJIBbHOI'O MPUBEACHNS AKTUBHBIX UHIPEAUCHTOB BO
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B3aUMOJICHCTBHUE C )KUJIKMMHU HOCUTEJISIMU HJTH MEJIKONU3MEIbU€HHBIMU TBEPIABIMH
HOCHTEJISIMU WJIA ¥l TEMH, U APYTUMH, a 3aTeM, IPU HEOOXOIUMOCTH, MIPUAAHUS IPOAYKTY
bopmBbL.

Komno3uuuu corinacHo HacTosieMy n300peTeHHIO MOTYT ObITh COCTABIICHBI B JIFO00H
13 MHOTHX BO3MOXXHBIX JIEKAPCTBEHHBIX (POPM, KakK, HapuMep, Oe3 OrpaHUYeHHsI, TAONETKH,
KaTCyJIbl, KEJIATHHOBbIE KAIICYJIbL, JKUIKHE CUPOIIBI, INIACTUYHBIE T'eJIH, CYIIIO3UTOPHH U
K113Mbl. KOMITO3MIHH COTJIACHO HACTOSIIEMY H300PETEHHIO TAKKe MOTYT ObITh COCTABIIEHBI
B BUJI€ CYCIIEH3UI B BOJHOW, HEBOAHOW UM CMELIAHHON cpeze. BonHble cycniensuu
JOTOJHUTEIBHO MOTYT CONIEPKATh BEIIECTBA, KOTOPbIE MOBBIIIAIOT BI3KOCTb CYCIIEH3UH, B
TOM YHUCJIe, HAaPUMep, KapOOKCUMETHIIILEIUTIONIO3Y HATPUsI, COPOUT W/WJTH JEKCTPAH.
CycneH3ust TaK:Ke MOYKET COAep KaTh CTAOMIM3aTOPbI.
C. Jononnumenshovie cocmassi

Imynvcuu

Komno3uuuu coracHo HacTosALIEMY H300PETEeHHIO MOTYT OBITh MTOJTyYeHBI U
COCTaBJICHBI B BHIE SMYJIbCHIT. DMYJIbCHH, KaK MPABUJIO, SBJSIFOTCS T€TePOreHHbIMU
CHCTEMaMH OJTHOM YKHIKOCTH, IUCIIEPrHPOBAHHON B IPYTroH, B (hOpMe Kamnenek, TuaMeTp
KOTOpPBIX 00br4HO TpeBbimaet 0,1 MM (cMm., Hanpumep, Ansel's Pharmaceutical Dosage
Forms and Drug Delivery Systems, Allen, LV., Popovich NG, and Ansel HC., 2004,
Lippincott Williams & Wilkins (8th ed.), New York, NY; Idson, B Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y ,
volume 1, p. 199; Rosoff, B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Volume 1, p. 245; Block B
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y ., volume 2, p. 335; Higuchi ef a/., B Remington's Pharmaceutical
Sciences, Mack Publishing Co., Easton, Pa., 1985, p. 301). DOMyabcuu 4acTo MpeACTaBIISIFOT
coboii nByx(a3Hbie CUCTEMBI, COIEPIKALIIE 1BE HECMELIIBAEMbIE JKUIKHE (Dasbl, TIIATETHHO
nepeMelaHHbIe U TUCTIPerupOBaHHbIe OJJHA B Ipyroit. Kak nmpaBusio, sMyibCcuu MOTyT ObITh
SMYJIbCUSIMU TIO TUITy JTHOO "Boaa B macie" (w/0), mubo "macno B Boxe" (o/w). B Tex
Cly4asix, Korja BogaHas asa sSBJISIETCS] MEJIKOPACTBbIICHHOH B 00IIeM 00beMe MaCIIsSTHOM
(a3bl 1 AUCTIEPrUPOBAHHON B BHIE MEJIbYANIINX KareeK B HeM, TOTIa MOJTyYeHHYIO
KOMIIO3UIIMIO HAa3bIBAKOT 3MYJibcHel To Tumy "Bona B Macie" (w/0). B kadectse
aJIbTEPHATHUBBI, B TEX CJIy4asiX, KOraa MaciisiHast (pasa sBJSIETCS] MEJIKOPACTIbICHHOW B 00LIeM
o0bemMe BOIHOM (has3bl U TUCTIEPTUPOBAHHON B BUIE MEJTBUANIINX KaMeJIeK B HEM, TOTAa
MOJIYY€HHY0 KOMIO3HUIMIO Ha3bIBAIOT 3MYJIbCHEH 1Mo TUMy "Macio B Boae" (0/w). OMyiabcuu
MOTYT COAep KaTh AOMOJHUTEbHbIE KOMIIOHEHTHI BIOOABOK K JHCIIEPrHPOBAHHBIM (pa3am
aKTHBHOE JIEKaPCTBEHHOE CPECTBO, KOTOPOE MOXKET MPHCYTCTBOBATh B BUIE PacTBOPA JINOO
B BOIHOH (ha3e, MacisiHOM (pase OO Kak TAKOBOE B KAYECTBE OTHEIbHOM (hasbl.

q)apMaI_IeBTI/ILIeCKI/Ie HAIMMOJIHUTEIIN, TAKHUE KAK SMYJIbIaTOPbI, CTa6I/IJ'II/13aTOpr, KpaCuUTEIN U
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AHTHOKCHUIAHTBI, MOTYT MTPUCYTCTBOBATH B 3MYJIbCUSIX MTPH HEOOX OTUMOCTH.
dapmareBTHIeCKIe SMYJIbCUH TAK:KE MOTYT NPEJCTABIATh COOOH MHOXKECTBEHHbBIS
SMYJIbCHHU, KOTOPbIE COCTOAT U3 Ooee ueM ABYX (a3, Takue Kak, HarpuMep, B CiIy4dae
SMYJIbCUH TIO TUTY "Macyo-B-Boae-B-mMacie" (0/w/0) u "Bona-B-macie-B-Boze" (wW/o/w).
Takue coxHbIe COCTaBbI YaCTO 00ECIEeUNBAIOT ONPEAETICHHbIE TPEUMYINECTBa, KOTOPbIE He
00eCreYnBarOT MPOCThIE IBYXKOMIIOHEHTHbIE SMYJIbCUU. MHOKECTBEHHBIE MY JIbCUH, B
KOTOPBIX OTAENIbHbIE MACIISIHbIE KAIeJIbKU AMYJIbCHH O/W BKIIIOHYAIOT MaJIeHbKHE BOTHBIE
KareJIbKH, COCTABJISIOLINE SMYJIBCUI0 W/O/W. AHAJIOTHYHO 3TOMY CHCTEMA MACIISTHBIX
KareJsek, 3aKJIFYeHHasl B KarisaX BOJbI, CTAOUITU3UPOBAHHBIX B MACIISTHON AUCTIEPTUPYIOLIEH
dbaze, obecrieunBaeT IMYJIbCUIO O/W/0.

OMyJIbCUU XaPAKTEPUIYIOTCS MAJION TEPMOANHAMUYECKON YCTOMYHNBOCTBIO, HJIA OHA
y HUX OTCYTCTBYeT. HacTo nucneprupoBaHHasi WM JUCTIepCHas Ba3a SMYyJIbCHUH XOPOLIO
IUCTIEPTUPOBAaHA B AUCTIEPCUOHHON WIIM AUCTIEpTHpYIoLIel (ase n moanep:KuBaeTcs: B TAKOH
¢opme mpu MOMOIIN 3MYJIbraTOPOB MITH BSI3KOCTH cocTasa. JIrobas dasza sMyrbciu MOXKeT
OBITh MONYTBEPIOH MUJIM TBEPAOH, KaK M B CJTy4ae Ma3eBbIX OCHOB, MOJAOOHBIX 3MYIJIbCHH, U
KpeMoB. [[pyrue criocoOsl cTabMIN3au SMyJIbCUN OXBATHIBAIOT IPUMEHEHHE
SMYJIBIAaTOPOB, KOTOPBIE MOTYT OBbITh BKJIFOUEHBI B JIIOOYIO (pa3y SMyJIbCHU. IMYJIbraToOphl B
LIEJIOM MOTYT ObITh KJIacCH(UIIHPOBAHBI Ha YEThIPE KATETOPUU. CHHTETHUECKUE
MOBEPXHOCTHO-aKTUBHBIE BEIECTBA, BCTPEUYAIOIINECS B IPUPOAE SMYJIbIaTOPHI,
abcopOunoHHbIe Oa3bl U BBICOKOAMCIIEPHBIE TBEPIbIE BellecTBa (CM., Hanpumep, Ansel's
Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV, Popovich NG., and
Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY; Idson, B
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y ., volume 1, p. 199).

CuHTEeTUYECKHE TTOBEPXHOCTHO-aKTHBHBIE BELECTBA, TAK)KE M3BECTHBIE KaK
cyp(dhakTaHThI, HAIILTH IIUPOKOE MPUMEHEHHE B COCTABE SMYJIbCHIA, U UX PACCMATPUBAJIH B
nautepatype (cMm., Hanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery
Systems, Allen, LV., Popovich NG, and Ansel HC., 2004, Lippincott Williams & Wilkins
(8th ed.), New York, NY; Rieger, B Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y , volume 1, p. 285; Idson, B
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), Marcel Dekker, Inc.,
New York, N.Y, 1988, volume 1, p. 199). IloBepXxHOCTHO-aKTUBHBIE BEIECTBA OOBIYHO
SIBJISTFOTCST aMPUDVITBHBIME U CONEP3KAT TUAPOGUIBHYIO U THAPO(HOOHYIO YacTh.
CootHomenne ruapodunbHON 1 rHAPOPOOHOH TPUPOIBI TOBEPXHOCTHO-AKTHBHOTO
BEIIIECTBA HA3BIBAIOT rUApOIUNUAHbIM OanancoM (HLB), u oHO siBnsieTcs LIEeHHBIM
WHCTPYMEHTOM B paclpeneieHnH Ha KATETOPUH U BBIOOPE MOBEPXHOCTHO-aKTHBHBIX
BEIIECTB MPH MOJTYYSHUH COCTaBOB. [ I0BEpXHOCTHO-aKTHBHBIE BEIIECTBA MOKHO

KJIacCU(UIIUPOBATh HAa PA3INYHbIE KJIACCHI, NCXOAS U3 MPUPOBI THAPOPUIBHON TPYIIIIbI:
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HEMOHHbIE, AaHNOHHBIE, KATHOHHBIE U aMm(poTepHbIe (cM., Hanpumep, Ansel's Pharmaceutical
Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG., and Ansel HC ., 2004,
Lippincott Williams & Wilkins (8th ed.), New York, NY Rieger, B Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y ,
volume 1, p. 285).

Bcerpeuaromuecs: B IpUpoJie SMYJIbraTOPhbl, UCIOJIb3YEMbIE B COCTABAX SMYJIbCHI,
BKJIFOYAIOT JIAHOJIUH, MYEJTMHBIN BOCK, (ochaTH b, IEHUTHH U TYMMHAapaOuK.
AbcopOrronHbIe 0a3bl, TAKUE Kak O€3BOAHBIN JAHOJIWH M THAPOQPUIbHBIN Ba3eIHH,
obnafaroT ruapo UIbHBIMU CBOHCTBAMH, TAK YTO OHU MOTYT BIIMTBHIBATh BONY C
o0Opa3oBaHHEM 3MYJILCUH W/0O, TEM HE MEHEE COXPAHSS CBOIO MOJYTBEPAYIO KOHCUCTEHLIHIO.
Menkon3MenbueHHbIE TBEPbIC BEIECTBA TAKKE HCIIOIb30BAN B KAUECTBE MOIXOZSIIIIUX
SMYJIBraTOPOB B OCOOEHHOCTH B KOMOMHAIIUH C TIOBEPXHOCTHO-aKTHBHBIMH BELIECTBAMH H B
BSI3KHX mpenaparax. OHU BKIIIOYAIOT MOJIIPHBIE HEOPTAHUYECKHUE TBEPABIE BEIECTBA, TAKHE
KaK THIPOKCH/IBI TSDKEJIBIX METAJIOB, Hepa30yXarolue rIUHBL, TAKHE KaK OCHTOHHT,
aTTaIyJbIUT, FTEKTOPHT, KAOJIHH, MOHTMOPHJUIOHUT, KOJUIOMHBIN CHJIMKAT aJJFOMHHUS U
KOJUTOUAHBIA aTFOMOCHIIMKAT MATHUS, IMTMEHTHI U HETIOJISIPHBIE TBEP/bIE BEIECTBA, TAKUE
KaK yIJIepo WK IIHLEPUIa TPUCTeapar.

bonbioe pazHooOpaszne HEIMYIBIUPYIOIINX MATEPUAIIOB TAK)KE BKITFOUAIOT B
COCTaBBI SMYJICUI U BHOCAT BKJIaJ B CBOHCTBA dMyJIbcuid. OHM BKIIIOYAOT JKUPBI, MACIA,
BOCKH, JKUPHbBIE KHCJIOTBI, )KUPHBIE CIIUPTBIL, JKUPHBIE CIOKHBIE S(PUPBI, YBIAKHUTEIH,
ruapoQUIIbHBIE KOJUTOUbI, KOHCepBaHThI U aHTHOKcHnaHThl (Block, B Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., volume 1, p. 335; Idson, B Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y, volume 1, p. 199).

IMunpodunbHbIE KOMJIOUABI UM THAPOKOJJIOUABI BKIIOYAIOT BCTPEUAOIIHUECS B
NPUPOAE CMOJIbI i CHHTETUYECKHE TIOJMMEPbI, TAKUE KaK MOJHCaXapuibl (Harpumep,
rymmuapaduk, arap, alblTHHOBYIO KUCJIOTY, KappareHaH, TyapoBYIO KaMelb, KaMeb Kapaiu
U TParakaHT), MPOU3BOIAHBIE LIEJUTFOJIO3bI (HATPUMEP, KapOOKCUMETHUIILICIUTIONO3Y U
KapOOKCHUIPOMMILIEIUTIOJIO3Y ) U CHHTETHYECKHE MOJUMeEpPHI (HarpuMep, KapOoMepsl,
pOCThIe H(UPBI LEIUTFOJIO3bI U KaPOOKCHBUHUIIOBBIE TOJIMMEpPb). OHM TUCTIEPTUPYIOTCS WU
HaOyXaroT B BOzie ¢ 00pa30BaHUEM KOJIJIOMIHBIX PACTBOPOB, KOTOPBIE CTAOMIIU3UPYIOT
SMYJIBCHU MyTeM 00pa30BaHUs KPETIKUX MEK(pa3HBIX IICHOK BOKPYT Kamnelek
AMCTIEPTUPOBAHHON (a3bl M MyTEeM MOBBILICHUS BA3KOCTH AUCIEPCHOHHOM (a3bl.

ITOCKOJIBKY 3MYJIBCHH YaCTO COAEPIKAT HEKOTOPOE KOJIMYECTBO HHIPEIUEHTOB, TAKUX
KaK yrJIeBobl, Ok, cTepostbl U pochaTuabl, KOTOPbIE MOTYT JIETKO MOAAEPKUBATH POCT
MHUKpPOOOB, TO TAaKHE€ COCTABBI YACTO BKJIIOUAIOT KOHCEpBaHTHI. [1Inpoko ucrnonb3yembie
KOHCEPBAHTBI, BKIIFOUEHHBIE B COCTABbI SMYJIbCUH, BKIIFOYAIOT MeTUIIIapadeH,

nponuinapadeH, YeTBEPTHUHBIE COIM AMMOHHUS, O€H3aJIKOHUS XJIOPUJ, CIIOKHBIE 3(UpPHI p-
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TUAPOKCUOEH30MHOM KMCIOThI U OOPHYIO KUCOTY. AHTHOKCHIAHTBI TAKXKE OOBIUHO
n00aBIISIOT K COCTABAM 3MYJIbCUI JJIsl IPENYNPEKIACHHs Pa3pyLIeHHs COCTaBa.
Ucnonp3yemble aHTHOKCHAAHTBI MOTYT OBITh JIOBYLIKAMH CBOOOIHBIX PaIMKANOB, KaK,
Harpumep, TOKO(hepoJbl, aJKuI rajiaThl, Oy THIMPOBAHHBINA THAPOKCHAHU3OI,
OyTHIIUPOBAHHBII THIPOKCUTOJYOJI, WM BOCCTAHOBUTEISIMH, TAKUMH KaK aCKOPOMHOBAsI
KUCJIOTa U MaTaOUCYJIb(GUT HATPUS, B CHHEPTHCTAMH AHTHOKCHUAAHTOB, TAKUMH KaK
JIMMOHHAsI KUCJIOTa, BUHHASI KMCJIOTA U JIELIUTHH.

ITpriMeHEHIE COCTABOB AMYJIbCHIA TOCPENCTBOM JIE€PMATOJOTHYECKOTO, MIEPOPATBHOTO
U MMapeHTEPAIbHOIO MyTEH U CIIOCOOB! X TONyYeHHs ObLTH PACCMOTPEHBI B TUTEPAType (CM.,
nanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV,
Popovich NG., and Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York,
NY; Idson, B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N.Y ., volume 1, p. 199). CocraBbl 3MybCHil s
NepOpabHOM HOCTABKH OY€Hb IIUPOKO MPUMEHSIOT H3-3a yI00CTBA COCTABIIEHHSI, @ TAKKE C
no3uuuu 3¢pdexruBrocTr pu adbcopdbunu 1 GHooCTYMHOCTH (CM., Hanpumep, Ansel's
Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV ., Popovich NG., and
Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY; Rosoff, B
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y, volume 1, p. 245; Idson, B Pharmaceutical Dosage Forms, Lieberman,
Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y, volume 1, p. 199).
CrnabuTenpHble CpECTBA HA OCHOBE MUHEPAJIbHBIX MaceJI, *KUPOPACTBOPHUMbIE BUTAMUHBI U
MUTATENIbHBIE MPENapaThl C BHICOKUM COAEPIKAHUEM JKUPA HAXOMISATCS CPEH MaTEPHaJIOB,
KOTOpbIe OOBIMHO BBOJSAT MEPOPAIILHO B BUAE IMYJIbCUN O/W.

ii. Muxposmynscuu

B ogHOM BapuaHTe OCYIIECTBIEHHUS HACTOSAIIETO H300perenus: kommozuiwu nPHK u
HYKJIEHHOBBIE KUCJIOTHI COCTABJIEHBI B BHIE MUKPOIMYJILCHIA. MUKPO3MYJIBCHS MOKET OBIThH
orpesesieHa Kak CHCTEMa BObI, Macyia H aMpu(pUIBHOIO BEIECTBA, KOTOPAs SIBJISIETCSI
OTHENbHBIM ONTHYECKH U30TPOIHBIM M TEPMOIUHAMHYECKH YCTONUNUBBIM KHUIKUM
pactBopoM (cm., Hanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery
Systems, Allen, LV., Popovich NG,, and Ansel HC., 2004, Lippincott Williams & Wilkins
(8th ed.), New York, NY; Rosoff, B Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y, volume 1, p. 245). O6braHO
MHUKPO3MYJIbCUH SIBJISTFOTCS] CUCTEMAMU, KOTOPBIE TIOJYYar0T MyTEM CIIEpBa
IMCTIEPTUPOBAHKS MacJjia B BOJHOM PacTBOPE MOBEPXHOCTHO-aKTHBHOTO BEIECTBA, a 3aTeM
noOaBieHNsI TOCTATOYHOTO KOJHUYECTBA YETBEPTOTO KOMITOHEHTA, KaK MPAaBUJIO, CIIUPTA CO
CpenHel ATHHOM ey ist 00pa30BaHus MPO3PAYHON cucTeMbl. Takum obpasom,
MHUKPO3MYJIbCUH TaKKe ObLTH OMUCAHbI KAK TEPMOINHAMHYECKH YCTONYUBBIE,

HU30TPOMUYICCKH YUCTBIC JTUCTICPCUHN ABYX HECMCIINBACMbIX )KI/II[KOCTGI\/II, KOTOpPBIC
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CTa0MIN3UPYIOTCS MEXK(pa3HBIMHU TUIEHKAMH ITOBEPXHOCTHO-aKTUBHBIX MosiekyJ (Leung and
Shah, B Controlled Release of Drugs: Polymers and Aggregate Systems, Rosoff, M., Ed.,
1989, VCH Publishers, New York, pages 185-215). MuxpoamysibCiy 0OBIMHO MONYHAOT
nyTeM OObeAMHEHHUS OT TPeX O MSATH KOMIIOHEHTOB, KOTOPbIE BKIIFOUAIOT MAciio, BOAY,
MIOBEPXHOCTHO-aKTUBHOE BEIECTBO, BTOPUYHOE NMOBEPXHOCTHO-AKTHBHOE BEIIECTBO U
snektposut. To, SBISETCS T MUKPOIMYJIbCUS MYJibCcuei o Tumy "Boaa B Macne" (w/o)
WM 110 TUITY "Maciio B Boae" (0/W), 3aBHCUT OT CBOMCTB HCIIOIB3yEMOro Macia 1
MIOBEPXHOCTHO-aKTHBHOTO BEIECTBA U OT CTPYKTYPbI U T€OMETPUIECKON YITAaKOBKU
NOJISIPHBIX TOJIOBOK M YTJIEBOAOPOAHBIX XBOCTOB MOJIEKYJI MIOBEPX HOCTHO-AKTHBHOT'O
BemiecTBa (Schott, B Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton,
Pa., 1985, p. 271).

AXTUBHO H3y4aics: (PeHOMEHOJOTHUECKH I MOIX 0 ¢ UCTIONIb30BaHHEM (Ha30BOM
AMarpaMMBbl, ¥ ¢ €r0 MOMOIIBIO CIEHATINCTAMH B JAHHOH 00JacTH OBUIN TTOTyYEHBI
OOIIMpPHBIE JAHHBIE O TOM, KaK COCTABJIATh MUKPO3MYJIbCUH (CM., Hanpumep, Ansel's
Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV ., Popovich NG., and
Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY; Rosoff, B
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y , volume 1, p. 245; Block, B Pharmaceutical Dosage Forms, Lieberman,
Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y, volume 1, p. 335).
ITo cpaBHEHUIO C TPAIULIMOHHBIMU SMYJIBCUAMU MUKPO3MYJIbCUH TPEJIararoT
NPEUMYLIECTBO CTAOMIM3AIMU BOJIOHEPACTBOPUMBIX JIEKAPCTBEHHBIX CPEACTB B COCTaBE
TEPMOANHAMHUYECKN YCTOWUMBBIX KaleseK, KOTOpble 00pa3yrTCsl CaMOIIPOU3BOJIBHO.

IToBepXHOCTHO-aKTUBHBIE BEILECTBA, UCIIONb3YEMBbIE B ITOTy4YE€HUH MUKPOIMYJIbCUH,
BKJIIOYAOT, 0€3 OrpaHUYeHUs], HOHHbIE TOBEPXHOCTHO-AKTHBHBIE BELIECTBA, HEMOHHBIE
MIOBEPXHOCTHO-aKTHUBHbBIE BELIECTBa, Brij 96, MOIMOKUI THIIEHOIEUIIOBbIE 3(PHPBI, CIIOKHBIE
3(UPBI JKUPHBIX KUCJIOT U MOJUTITULEPUHA, TeTpariniepruHa MoHoaypat (ML310),
teTpariunepuHa monoojieat (MO310), rekcarnmunepuna monoojeat (PO310),
rekcarnuiepuHa nearaoneat (PO500), nexarmunepuna monokamnpat (MCA750),
nexarnuiepuna MoHooseat (MO750), nekarnuuepuna cexpuojear (SO750), nekarnunepuHa
nexaoseat (DAO750) oTaenpHO WM B KOMOMHALIUH CO BTOPUYHBIMH MTOBEPXHOCTHO-
aKTHUBHBIMH BelleCTBaMHU. BTOpHYHOE MOBEPXHOCTHO-AKTUBHOE BELIECTBO, OOBIYHO CIIHPT C
KOPOTKOH IIETIbI0, TAKOH KakK 3TaHoJ, |1-mponaHoi u 1-0yTaHou, CIy>KUT 1T YBEJTHYEHHS
Mesk(pa3HOM TEKyUeCTH MyTeM MPOHUKHOBEHHS B TUIEHKY U3 MOBEPXHOCTHO-aKTUBHOTO
BEIIECTBA M, TAKIM 00pa30M, CO3AaHUS HEYNOPSIIOUEHHON TUIEHKH H3-32 MyCTOrO
IPOCTPAHCTBA, 0OPA3YIOIIErocst CPEIU MOJIEKYJI MOBEPXHOCTHO-aKTHBHOTO BEIECTBA.
OnHaKO MHKPO3MYJIBCUH MOTYT OBITh MOJy4eHbl 0€3 MPUMEHEHHST BTOPUYHBIX
MOBEPXHOCTHO-aKTHUBHBIX BELIECTB, M B JAHHOM 00JIaCTH U3BECTHBI CAMO3MYJIbIUPYIOIHUECS]

CHCTEMBbI MUKPO3MYJIbCcUH Oe3 criupTa. BonHoi da3oil, kak npaBuiio, MoXxeT ObITh BOAI,
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BOJHBIN PacTBOP JIEKaPCTBEHHOTO cpeacTna, rauuepud, PEG300, PEG400, nonuriuuepuHsl,
NPONMJIEHIIUKOIN U TIPOU3BOAHBIE STHIIEHIIIMKOJIS. MacisiHast (pa3a MOKeT BKIIFO4ATh, Oe3
orpaHuueHusi, Matepuainsl, Takue kak Captex 300, Captex 355, Capmul MCM, crnoxHble

3¢ UpPBI JKUPHBIX KUCJOT, cpenHenenodeynsie (C8-C12) MOHO-, 1U- U TPUIIIULIEPUBI,
HOJMOKCUATHIIMPOBAHHBIE CJIOXKHBIE 3()UPbI XKUPHBIX KUCIOT U TIMLEPUIA, SKUPHBIE CITHUPTBHI,
NOJIUTIIMKOIM3UPOBAHHBIE TIMLIEPHb], HACHILEHHbIE TOJUTTTNKONN3upoBaHHbIe C8-
C10rnuuepuasl, paCTUTENbHBIE Macja U CHIIMKOHOBOE MacCJIo.

MuKpo3MyJIbCUU TIPEACTABIISIIOT OCOOBII MHTEPEC ¢ TOYKH 3PEHUSI PACTBOPUMOCTH
JIEKapCTBEHHOT'O CPEICTBA U MOBBIIIEHHON a0COpPOLINY JIEKapCTBEHHBIX CPEeACTB. JIMmuaHbIe
MHUKPO3MYJIbCUH (KaK O/W, TaK U W/0) ObUTH NIPEJIOKEHBI ISl YBEJIMYECHHUS TIEPOPATbHON
OMOOCTYITHOCTH JIEKAPCTBEHHBIX CPEACTB, BKIFOUAs MeNTUAbI (CM., Hanpumep, natent CIIA
NeNe 6191105; 7063860; 7070802; 7157099; Constantinides ef al., Pharmaceutical Research,
1994, 11, 1385-1390; Ritschel, Meth. Find. Exp. Clin. Pharmacol., 1993, 13, 205).
MukposMyIbcuu 00ECTIEYNBAIOT MPEUMYLIECTBA B BUAAC YJIYUIIEHHONW PAaCTBOPHUMOCTH
JIEKapCTBEHHOT'O CPEACTBA, 3ALIUTHI JIEKAPCTBEHHOT'O CPENCTBA OT (PEPMEHTATHBHOTO
THAPOJIN3A, BO3MOKHOTO YBEJIMYEeHUsT a0COPOLINHY IEKAPCTBEHHOTO CPEICTBA 32 CUET
MHIYLUPOBAHHBIX TOBEPXHOCTHO-AKTHBHBIM BEIIECTBOM M3MEHEHUI TEKY4eCTH MEMOpaH U
NPOHULIAEMOCTH, YI0OCTBA MOJNyYeHHs], yJ00CTBA MEPOPATHHOTO BBEIEHHS 110 CPABHEHHUIO C
TBEPJIOH JIEKAPCTBEHHOH (HOPMOH, yIyUIIeHHAst KITUHUYECKON NeHCTBEHHOCTH U
MOHMKEHHOM TOKCMYHOCTH (CM., Hanpumep, mateHT CIIIA NeNe 6191105; 7063860;
7070802; 7157099; Constantinides et al., Pharmaceutical Research, 1994, 11, 1385; Ho et
al.,J. Pharm. Sci., 1996, 85, 138-143). HacTo MUKPOSMYJIBCUI MOTYT OOPa30BbIBATHCS
CaMOIIPOU3BOJIBHO, KOT/Ia MX KOMIIOHEHTBI OOBbEAUHSIOT IPH TEMIIEPATyPe OKPYIKAIOIIETO
BO31yXa. DTO MOXKET OBITh B OCOOEHHOCTH MPENMYIECTBEHHbBIM, KOT/Ia COCTABIIIOT
TepMoJiabUITbHBIE JIEKapCTBEHHbIE cpencTBa, nentuabl uin HPHK. MukposmMyibcun Takke
ObuTH 3P PEeKTUBHBIME NIPU TPAHCAEPMATBHOMN TOCTABKE AKTHBHBIX KOMIIOHEHTOB KaK MPH
KOCMETHYECKHUX, TaK U MpH (apMaleBTHUECKUX MpuMeHeHusX. [Ipennomnaraercs, 4To
KOMITO3UIIUH M COCTaBbl MUKPO3MYJIbCUI COTJIACHO HACTOSIIIEMY H300pETeHUI0 OyayT
CHOCOOCTBOBATH MOBBILICHHOH cucTeMHoN abcopbimu nPHK 1 HyKJIEHHOBBIX KHUCIIOT U3
JKEJTyJOYHO-KHUIIEYHOT O TPAKTA, & TAK)KE YIIYULIATh JIOKAJIbHOE KJIETOYHOE MOTJIOIeHHE
nPHK 1 HyKJI€MHOBBIX KHUCJIOT.

MUuKpO3MYJIbCHU COTJIACHO HACTOALIEMY H300PETEHHIO TaKXKE MOTYT COAEPKATh
JOTIOTHUTEJIbHBIE KOMIIOHEHTHI U TOOaBKH, Takue kak copouranmonocreapar (Grill 3),
Labrasol u BemecTBa, cnocoOCTBYIOLINE MPOHUKHOBEHUIO, JIJIs YIIYUIIEHUS! CBOHCTB COCTaBa
u 1151 oBbiteHus: adbcopOunn nPHK 1 HyKJI€MHOBBIX KHCIOT COTJIACHO HACTOSIIEMY
n300perennio. BemmecTsa, crnocoOCTBYOMNE MPOHUKHOBEHUIO, UCTIOIB3YEMBIE B
MHUKPO3MYJIbCHSIX COTIIACHO HACTOSIIIEMY H300PETEHUI0, MOTYT KJIACCU(UIIMPOBATHCSA, KaK

MMpUHaAAJICKAIINE OJTHOM U3 MSITH OCHOBHBIX KaTeFOpPIfII NMOBEPXHOCTHO-AKTUBHbBIC BEIICCTBA,
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JKUPHBIE KUCJIOTHI, COJIM JKETYHBIX KUCJIOT, XeJATUPYIOLINE CPEACTBA U HEXENATHPYIOLIUe
HETIOBEPXHOCTHO-akTUBHbIE BemnecTsa (Lee ef al., Critical Reviews in Therapeutic Drug
Carrier Systems, 1991, p. 92). Kaxnplii U3 3TUX KJIACCOB PaCCMAaTPHUBAJICS BBILIE.

iti. Muxpouacmuysi

Cpenctso anst RNAI cornacHo HacTosieMy n300pETeHUI0 MOXKET ObITh BKIIFOUEHO B
4acTUlly, Hanpumep, MUKpOYacTULy. MUKpOUaCTHLIBI MOJKHO MOJTY4aTh MPU MOMOIIHU CYIIKU
pacrbUIeHHEM, HO TaK:Ke MOJKHO MOJTy4YaTh APYTUMHU CIIOCOOAMHU, B TOM YHCIIE
Ao UIU3aLuei, BbIMAPUBAHUEM, CYLIKOH B TICEBIOCIKMKEHHOM CJIOE, CYLIKOH B BAKyyMe
WM TIPY TIOMOLIH KOMOMHAIIH 3THX METOIHUK.

iv. Beugecmea, cnoco6cmeyrouie npOHUKHOBEHUIO

B onHOM BapHaHTe OCYIIECTBJICHHUS B HACTOSIILEM M300PETEHUN TIPUMEHSTIOT
pa3HOOOpa3HbIE BEIIECTBA, CIIOCOOCTRYIOIINE MPOHUKHOBEHHIO, JIJIsl BO3IEHCTBUS Ha
3¢ EeKTUBHYIO JOCTABKY HYKJIEMHOBBIX KUCJIOT, B yacTHOCTH HPHK, B KOXY JKMBOTHBIX.
BoNBIIMHCTBO IEKapPCTBEHHBIX CPEICTB MPHUCYTCTBYIOT B PACTBOPE KaK B HOHU3UPOBAHHOIM,
TaK U B HEMOHU3UPOBAaHHOH popmax. OqHAKO, KaK MPABUIIO, TOJBKO JKUPOPACTBOPHMBIE HITH
TUMO(UIbHBIE JIEKAPCTBEHHBIE CPEICTBA JIETKO MPOXOIAT Yepe3 KIETOUHbIE MEMOpaHbI.
BBU10 yCTaHOBIIEHO, UTO a)ke HEMUIO(UIBHBIE JJEKAPCTBEHHbIE CPEACTBA MOTYT IPOXOIUTh
Yyepe3 KIETOYHbIe MEMOpPAHBI, €CJI MeMOpaHa, 4epe3 KOTOPYI0 HeOOXOANMO MPOUTH,
oOpaboTaHa BEeIECTBOM, CIIOCOOCTBYIOLINM MPOHUKHOBEHHIO. B1obaBok k o0ecnedeHnio
i Py3nun HeMUNOPUIBbHBIX JIEKAPCTBEHHBIX CPENICTB Uepe3 KIETOUHbIe MEMOPAHBI
BEIIECTBA, CIOCOOCTBYIOLINE TPOHUKHOBEHHUIO, TAK)KE TOBBILIAIOT MPOHULIAEMOCTD IS
JTUMO(PHUIBHBIX JIEKAPCTBEHHBIX CPEACTB.

BermmecTBa, cnocoOCTByrOIINE MPOHUKHOBEHUIO, MOYKHO KJIACCU(UIIMPOBATh KaK
NPUHAAJIEXKAIINE OHON U3 MATH OCHOBHBIX KaTErOPHiA, /1. €. IOBEPXHOCTHO-aKTUBHBIE
BEIIECTBA, KUPHBIE KUCJIOTHI, COJTU JKETYHBIX KUCJIOT, XENaTHPYIOLIHe CPEACTBA U
HeXeJIATPUYIOIHEe HETTOBEPXHOCTHO-aKTUBHBIE BelecTBa (CM., Hanpumep, Malmsten, M.
Surfactants and polymers in drug delivery, Informa Health Care, New York, NY, 2002; Lee
et al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, p.92). Kaxnprii u3
BBILIEYKA3aHHBIX KJIACCOB BEIIECTB, CIIOCOOCTBYIOIIUX MPOHUKHOBEHHUIO, ONMCAH HIKE
OoJsee moapoOHO.

IToBepXHOCTHO-aKTUBHBIE BemecTBa (MK "CyphakTaHThI'") SBJISIOTCS XUMHUYECKUMHU
CTPYKTYPHBIMH €IMHULIAMH, KOTOPbIE TP PACTBOPEHUH B BOIHOM PACTBOPE CHHUIKAIOT
MOBEPXHOCTHOE HATSIKEHUE PACTBOPA MIIH Mek(a3HOE HATSKEHNE MEXTy BOIHBIM
PacTBOPOM U JIPYTOi JKUAKOCTBIO, B pe3yJibrate uero adcopouust nPHK uepes cimsucrtyro
noBbImaeTcs. Bno6aBok K COJSIM JKETYHBIX KUCIIOT U KHPHBIM KHUCJIOTAM, 3TH BELIECTBa,
CTIIOCOOCTBYIOIIHE IPOHUKHOBEHHIO, BKJIFOYAIOT, HATIPUMED, JIaypHiICcyIb(ar HaTpus,
MOJIMOKCUATHIIEH-9-11ay pUITOBBIN 3(pHP U MONTHOKCHITHIIEH-20-1e TUIIOBBIN 3up (cM.,

nanpumep, Malmsten, M. Surfactants and polymers in drug delivery, Informa Health Care,
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New York, NY, 2002; Lee et al., Critical Reviews in Therapeutic Drug Carrier Systems,
1991, p.92) u nepdropupoBanHbie sMysbcuu, Takue kak FC-43. Takahashi et al., J. Pharm.
Pharmacol., 1988, 40, 252).

Pa3zHooOpasHble )KUpHBIE KUCIOTHI M UX MPOU3BOIHbBIE, KOTOPBIE NEHCTBYIOT KaK
BEILECTBA, CIOCOOCTBYIOLINE NPOHUKHOBEHHIO, BKIIIOYAIOT, HAPUMED, OJIEMHOBYIO KHUCIIOTY,
JIAYPUHOBYIO KUCIIOTY, KAIIPHHOBYIO KHCJIOTY (H-JEKAHOBYIO KHCIIOTY ), MUPUCTHHOBYIO
KUCJIOTY, MAJIbMUTHHOBYIO KHCJIOTY, CTEAPUHOBYIO KUCIIOTY, JIMHOJIEBYIO KHCIIOTY,
JIMHOJIEHOBYIO KUCJIOTY, JUKAMPaT, TPUKANIPAT, MOHOOJIEUH ( 1 -MOHOOJIEOMT-pal-TIIULEPUH),
IWJIAYPHH, KAPUIOBYIO KUCIOTY, apaXHIOHOBYIO KHCJIOTY, DIMLIEPHH |-MOHOKamnpar, 1-
NOAeUIa3aMKIOTeNTaH-2-0H, alMIKAPHUTHHBIL, allIX OUHBL, UX C1-20aJKHUIOBBIE CIIOKHBIE
s¢upsl (Hanpumep, METHIIOBBIA, U30TIPOITMIIOBBINA U TPET-OyTHIIOBBII) U X MOHO- H
OUTIHLEPHIBI (7. e. ONlear, jaypar, Kalpart, MUUCTAT, TAJIbMUTAT, CTe€apaTt, JIMHOJIeaT U
m. 0.). (em., nanpumep, Touitou, E., ef al. Enhancement in Drug Delivery, CRC Press,
Danvers, MA, 2006; Lee ef al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991,
p.92; Muranishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33; El
Hariri et al., J. Pharm. Pharmacol., 1992, 44, 651-654).

du3nonornyeckast pojb KEIYH BKIOYAET COACHCTBUE B PACTIPENEICHUH 1
abcopOumu JTUITUIOB U KUPOPACTBOPUMBIX BUTAMUHOB (CM., Hanpumep, Malmsten, M.
Surfactants and polymers in drug delivery, Informa Health Care, New York, NY, 2002;
Brunton, Chapter 38 in: Goodman & Gilman's The Pharmacological Basis of Therapeutics
oth Ed., Hardman ef al. Eds., McGraw-Hill, New York, 1996, pp. 934-935). Pa3ubie

MNPUPOAHBIC COJIN KEJIIHBIX KUCJIOT U UX CUHTCTUYCCKUEC ITPOU3BOAHBIC I[eI>’ICTBy}OT KakK

2

BEILECTBa, COCOOCTBYIOLINE NPOHUKHOBEHHIO. Takum 00pas3om, BelpaxkeHue "conu
JKEITUHBIX KUCJIOT" BKIIFOYAIOT JTIOOBIE BCTPEYAIOLINECS B IPUPOJIE€ KOMIOHEHTBI JKEJTUH, a
TaKKe JII000e U3 UX CHHTETUYECKUX MPOU3BOMHBIX. [TOMXOMASIIIIE CONMU JKETIHBIX KHCIOT
BKJIFOYAOT, HAITPUMED, XOJIEBYIO KUCIOTY (WK ee (hapMalleBTHUECKH TPUEMIIEMYEO
HATPHUEBYIO COJIb, XOJAT HATPUS ), AETHAPOXOJIEBYIO KHCIIOTY (AerHAPOXOJIaT HATPUS),
I€30KCUXOJIEBYIO KHCJIOTY (I€30KCHXO0JIAT HATPHS), TIIFOXOJIEBYIO KHCIIOTY (TJIFOXONAT
HATpUs1), TJIMXOJIEBYIO KUCIIOTY (TJIMXOJIAT HATPHS ), TIIUKOAE30KCHXOJIEBYIO KUCIIOTY
(TTIMKOIE30KCUX OJIAT HATPHS), TAYPOXOJIEBYIO KUCIIOTY (TaypOXOJaT HATPUs),
TaypOIE30KCHXOJIEBYIO KUCIIOTY (TaypOAe30KCHUXO0JIaT HATPHS ), X EHOIE30KCUXOJIEBYIO
KUCJIOTY (XeHOAE30KCUXO0JaT HaTpus), ypcoae3dokcuxogenyto kuciory (UDCA), taypo-
24,25-npuruapo-¢y3unat (STDHF) Hatpus, rmukoaurunpody3unat HaTpus U
NOJHOKCUATHIeH-9-aypuiosbiid 3¢up (POE) (em., nanpumep, Malmsten, M. Surfactants and
polymers in drug delivery, Informa Health Care, New York, NY, 2002; Lee ef al., Critical
Reviews in Therapeutic Drug Carrier Systems, 1991, page 92; Swinyard, Chapter 39 In:
Remington's Pharmaceutical Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton,

Pa., 1990, pages 782-783; Muranishi, Critical Reviews in Therapeutic Drug Carrier Systems,
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1990, 7, 1-33; Yamamoto et al., J. Pharm. Exp. Ther., 1992, 263, 25; Yamashita et al., J.
Pharm. Sci., 1990, 79, 579-583).

XenaTupyoIue CpeicTBa, UCIOIb3yeMble IPUMEHUTEIBHO K HACTOSALIEMY
N300pETEHNIO, MOJKHO ONPENEIUTh KaK COSAMHEHNs, KOTOPbIE YAAISIOT MOHBI MeTajlIa U3
pacTBopa myTeM oOpa30BaHHs KOMILIEKCOB C HUMH, B pe3yssrate dero adbcopOuust uPHK
Yyepes3 CIU3UCTYIO MOBBIIAETCs. B OTHOILIIEHNH UX IPUMEHEHHUs B KAUeCTBE BELIECTB,
CHOCOOCTBYIOIIMX MPOHUKHOBEHUIO, B HACTOSIIEM U300PETEHNH X IaTUPYIOIIUE CPEICTBA
00Naat0T JOMOJHUTEIBHBIM MPEUMYIECTBOM, TAKXKE BBICTYIAs B KAUYECTBE MHTMOUTOPOB
JIHK a3b1, mockosbKy OoNMbIIMHCTBO oxapakTepuzoBanHbix JJHK-Hykneas Tpedyror
IBYXBAJICHTHBII NOH METAJUIa JJISl KaTaJlu3a 1, TAKUM 00pa3oM, HHTHOUPYIOTCS
xenatupyromumu cpencrsamu (Jarrett, J. Chromatogr., 1993, 618, 315-339). ITogxopsiue
XeJIATHPYIOLIHE CPEACTBA BKIIOYAIOT, O3 OrpaHIYeHUsI, ABYHATPHUEBBIN
strneHauamunTerpaanerat (EDTA), THMOHHYIO KUCTIOTY, CATMIMIIATHI (Hanpumep,
CaAJTMIIMIIAT HATPUS, S-METOKCUCATMLINIIAT U TOMOBAJINHAT), N-allHJITPON3BOIHBIE KOJUIATECHA,
naypet-9 u N-aMHHOaUMJINPOU3BOAHbBIE OeTa-TUKETOHOB (€HAMUHBI)(CM., HANpUMep,
Katdare, A. et al., Excipient development for pharmaceutical, biotechnology, and drug
delivery, CRC Press, Danvers, MA, 2006; Lee ef al., Critical Reviews in Therapeutic Drug
Carrier Systems, 1991, page 92; Muranishi, Critical Reviews in Therapeutic Drug Carrier
Systems, 1990, 7, 1-33; Buur ef al., J. Control Rel., 1990, 14, 43-51).

Hcnonp3yemMble B JAHHOM JOKYMEHTE HEXENATHUPYIOIHe HEITOBEPXHOCTHO-aKTUBHBIE
COEAMHEHUs], CIIOCOOCTBYIOINE TPOHUKHOBEHHUIO, MOTYT OBITh OIpe/eNieHbl KaK COSAMHEHUS,
KOTOpPBIE MPOSIBIIIOT HEOONBIIYI0 AKTUBHOCTD B KAYECTBE XENATUPYIOIINX CPEACTB UM B
Ka4eCTBE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB, HO KOTOPbIE TEM HE MEHEE MOBBIIIAIOT
abcopbio nPHK uepes cnm3ucTyro muIneBapuTesbHOro TpakTa (M., nanpumep, Muranishi,
Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33). DTOT kj1acc BEIIECTB,
CHOCOOCTBYIOIIMX MPOHUKHOBEHUIO, BKIIFOYAET, HATIPUMED, HEHACBILIICHHBIS
LIUKJIOMOYEBHHBI, IPOU3BONHBIE 1-ankui- u 1-ankeHunazaunkio-ankanona (Lee ef al.,
Critical Reviews in Therapeutic Drug Carrier Systems, 1991, page 92) u HecTepougHbie
NPOTHBOBOCTIAJIMUTENBHBIE CPEACTBA, TAKHE KaK AUKJIO(PEHAK HATPUS, HHIOMETAIUH U
denundyrazon (Yamashita et al., J. Pharm. Pharmacol., 1987, 39, 621-626).

Cpencrsa, kotopsle yernusaroT noriomenne nPHK Ha ki1eTouHOM ypOBHE, Takke
MO>KHO 100aBJISITh K (papMaLeBTHUECKUM M JPYTUM KOMITO3ULHSIM COTJIACHO HACTOSIIEMY
u3zobperennro. Hanpumep, kaTHOHHBIE TUTTUABI, Takue Kak junodexktur (Junichi ef al,
nateHT CIIIA Ne5705188), kaTHOHHBIE TPOU3BOAHBIE ININLIEPHUHA U TIOJUKATHOHHBIE
mouekyibl, Takue kak nommmsuH (Lollo ef al., 3asska PCT WO 97/30731), Takske, kak
M3BECTHO, YCHIIMBAIOT KieTouHOe noriomenne dsSRNA. TIpumepbl kommepUyecku JOCTYITHBIX
pEareHToB I TPAHCQEKIMHU BKIIOYAIOT Cpeau npoyero, Hanpumep, Lipofectamine™

(Invitrogen;, Kapncban, Kamudopnus), Lipofectamine 2000™ (Invitrogen; Kapncban,
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Kamudopnms), 293fectin™ (Invitrogen;, Kapncban, Kanndopuus), Cellfectin™ (Invitrogen;
Kapnc6an, Kanugpopnus), DMRIE-C™ (Invitrogen; Kapncban, Kamudopuus), FreeStyle™
MAX (Invitrogen; Kapncban, Kanudopnus), Lipofectamine™ 2000 CD (Invitrogen;
Kapncban, Kanudopuusi), Lipofectamine™ (Invitrogen; Kapncban, Kanupopuus),
RNAIMAX (Invitrogen; Kapncban, Kamudopnus), Oligofectamine™ (Invitrogen; KapncGan,
Kami¢popuus), Optifect™ (Invitrogen; Kapncban, Kanmudopnust), pearent nist Tpanchexm
X-tremeGENE Q2 (Roche; I'penzaxepiurpacce, IlIBeiinapusi), peareHT IJIsl JTUTTOCOMHOM
tpancpexkunun DOTAP (I'pensaxepiutpacce, IIBefiiapusi), peareHT IIst TUIOCOMHOM
tpancdexuuu DOSPER (I'penzaxepiurpacce, Ilseituapus) wiu Fugene (I'pensaxepiurpacce,
[Isetinapus), pearent Transfectam® (Promega; Msancon, BuckoHcuH), peareHt ans
tpancekunn TransFast™ (Promega; Msaucon, Buckoncun), pearent Tfx™-20 (Promega;
Mbnucosn, Buckoncun), pearent Tfx™-50 (Promega; Maaucon, Buckoncun), DreamFect™
(OZ Biosciences; Mapcens, @pannusi), EcoTransfect (OZ Biosciences; Mapcens, @panuusi),
pearent ans tpanchexkuun TransPass® D1 (New England Biolabs; MncBuy, Maccauycerc,
CIIA), LyoVec™/LipoGen™ (Invitrogen; Can-/{uero, Kamudopnus, USA), peareHt mis
tpancdekuuu PerFectin (Genlantis; Can-/{uero, Kamugoprus, CIIIA), peareHT mist
tpancdekunu NeuroPORTER (Genlantis; Can-/luero, Kamudopnuus, CIITIA), peareHT ais
tpanchekunu GenePORTER (Genlantis; Can-/{uero, Kamudopuus, CIIIA), peareHT mist
tpanchekunun GenePORTER 2 (Genlantis; Can-/{uero, Kamudopuus, CIIIA), peareHt ais
tpancdexuun Cytofectin (Genlantis; Can-/luero, Kanudopnus, CIIA), peareHnt ans
tpancdekunu BaculoPORTER (Genlantis; Can-/uero, Kanudopuus, CIIIA), peareHT nms
tpancpekunun TroganPORTER™ (Genlantis; Can-/luero, Kanugopnus, CIIIA), RiboFect
(Bioline; Touton, Maccauycerc, CIIIA), PlasFect (Bioline; Tonton, Maccauycerc, CIIIA),
UniFECTOR (B-Bridge International, Mayutun-Beio, Kanmugopnus, CIIIA), SureFECTOR
(B-Bridge International; Mayutun-Beto, Kanudopuus, CIIA) unu HiFect™ (B-Bridge
International, Mayutun-Beto, Kamudopaus, CIIIA).

JUisl yCUJIeHUs] TPOHUKHOBEHUST BBEICHHBIX HYKJICHHOBBIX KHCIIOT MOXKHO
UCTIONIb30BATh PYTHE CPEACTBA, B TOM YHCJIE TJIUKOJIU, TAKHE KAK STHJICHIJIUKOIb U
NPONHJICHIJIUKOJb, ITHPPOJIbI, TAKUE KaK 2-IIUPPOJI, A30HBI U TEPIICHBI, TAKHE KaK JMMOHEH U
MEHTOH.

v. Hocumenu

OmnpeneneHHble KOMIO3ULIUN COTJIACHO HACTOSIIEMY N300PETEHHIO TaKXKe COIepIKaT
B COCTaBE COCMHEHUSA-HOCUTENH. VICob3yeMble B JaHHOM IOKYMEHTE BBIPAYKEHHS
“coenMHEeHNe-HOCUTEIb WIH “HOCHUTEJIb. MOTYT 03HA4aTh HYKJIEHHOBYIO KUCIIOTY WJIH €€
aHaJIOT, KOTOPBIE SIBIISIFOTCS] HHEPTHBIMH (1. €. He 00afarT OMOIOrnYeCKO aKTUBHOCTBIO
per se), HO PACIIO3HAIOTCS B KAUECTBE HYKJIEMHOBON KUCJIOTHI i1 ViVO TIPOLIECCAMH, KOTOPBIE
CHIDKAIOT OMOOCTYITHOCTh HYKJIEHMHOBON KHCIIOTHI C OMOJIOrHYeCKON aKTUBHOCTBIO,

HaIpUMep, MyTeM pa3pyLIeHHs] OMOJIOTUYECKN aKTUBHOW HYKJIEMHOBON KHUCJIOTHI WIH IyTEM
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COIEMCTBUS ee yIaleHuIo U3 KpoBoToka. COBMECTHOE BBEJIEHNE HYKJIEMHOBOM KUCIIOTHI U
COEAMHEHUsI-HOCUTEJISI, OOBIYHO C U30BITKOM ITOCJIEAHETO BEIECTBA, MOXKET MIPUBECTH K
CYLIECTBEHHOMY COKPAIIEHUIO KOJIMYECTBA HYKJIEUMHOBON KUCJIOTHI, NepepadaThiBaeMoil
NeUeHbI0, MOYKAMHU WU IPYTUMH BHECOCYAUCTBIMU JIETIO, MPETIOIOKUTENBHO BCIIECTBHIE
KOHKYPEHLIUU MEKY COeNMHEHHNEM-HOCUTENIEM U HYKJICHMHOBOM KUCJIOTOM 3a 001Iuit
peuenTop. Hanpumep, nepepaborka yactu4no pocdoruoarHoit dSRNA B TkaHU neyeHH
MOJKeT OBITh CHUKEHA TIPU €€ COBMECTHOM BBEIEHUU C MOJUMHO3WHOBOI KHCJIOTOH,
CyJib(paTOM NEKCTPaHA, TOJUIUTHIMHOBOM KUCIOTON WK 4-aneTaMui0o-4'u30THOLIMAHO-
cTbOeH-2,2'"-nucyabdokucnoroii (Miyao ef al., DsSRNA Res. Dev,, 1995, 5, 115-121;
Takakura et al., DSRNA & Nucl. Acid Drug Dev., 1996, 6, 177-183.
Vi. Hanonnumenu

B otnnuume ot coenuHeHUA-HOCUTENs “(papMalieBTUIECKII HOCUTENb WITH
“HANOJHUTENb TPEACTaBIsIeT cOO0H papmManeBTUIECKH IPUEMIIEMBbIH PACTBOPUTEIT,
CYCHEHIUPYIOIIEe CPEACTBO UITH JFOOYIO IPYIyI0 (apMaKOJIOTHIeCKH HHEPTHYIO CPeny AJis
TOCTaBKH OAHOHN MJIM HECKOJIBKUX HYKJIEMHOBBIX KHUCJIOT B OPTaHU3M JKUBOTHOTO.
HanonauTtens MOKeT OBITh YKUAKUM HITH TBEPABIM, M €r0 BBIOHMPAIOT C YUETOM
MPEIoJIaraeMoro crnocoda BBeEHUs C TeM, 4TOObI 00eCeunTh HEeOOXOIUMBIH 00BEM,
KOHCHCTEHLIUIO U M. O., IPH OOBEANHEHNH C HYKJIEHMHOBOW KUCIIOTON U APYTUMH
KOMITOHEHTaMH JTaHHOH (papmaneBTHIecKoi KoMno3unuu. Tunuunele papMarieBTHIECKHIe
HOCHUTEIN BKJIIOYAIOT, O€3 OrpaHHUeHMs], CBA3bIBAIOIINE CPENCTBA (Hanpumep,
npeXeNaTHHU3UPOBAHHBIA MaUCOBBIN KpaxMaJl, MOJUBHHWIHPPOIUIAOH HIH
TUAPOKCUIIPONTMIMETHIILIEIUIION03Y U M. 0.); HATIOJHUTENH (Hanpumep, TaKTO3y U ApyrHUe
caxapa, MUKPOKPUCTAINIMYECKYO LIEJUTIOJNIO3Y, IEKTHH, JKeJaTHH, CYJIb()aT KalbIys,
STHIILEIUTIONIO3Y, MTOJHAKPUIIATHI UM BTOPUYHBINA KUCHBIH pocdat kampims u m. 0.),
CMa3bIBAIOLINE BEIIECTBA (Hanpumep, CTeapaTr MarHus, TAJIbK, KpeMHe3eM, KOJIJIOUIHbIH
IMOKCUJ KPEMHHSI, CTEAPHHOBYIO KUCJIOTY, CT€apaThl METAJLIA, THAPOTEeHU3UPOBAHHBIE
pacTuTeNnbHbIE Macia, KyKYPY3HbIH KpaxmMaJl, OIS THIICHTJIMKOIH, OeH30aT HATPHUs, alleTaT
HATPUS M 1. 0.); PA3PBIXJIUTENH (Hanpumep, KpaxMajl, HATpHs KpaXMAaJITJIUKOJIAT U M. 0.) U
CMa4YUBAIOIIUE CPENCTBA (Hanpumep, Naypuicyibdat HATpHUS U M. O).

dapmaneBTUUECKN IPUEMIIEMbIE OPTaHUYECKHE MITH HEOPTraHUYECKHE HATIOJIHUTEIH,
MOJXOJIALINE JJIsl BBEACHHUS, OTIIMYHOTO OT NMAPEHTEPATBHOTO, KOTOPBIE HE PEArnpyOT
HeOJIaronpusiTHBIM 00Pa30M C HYKJIEHHOBBIMH KUCJIOTAMH, TAK)KE MOYKHO MPUMEHSTD /IS
COCTaBJICHHs] KOMITO3ULIUK COTJIACHO HAcTosALIeMy u3o0pereHmto. ITomxonsme
bapmaneBTHYECKH TPHEMIIEMble HOCUTENN BKIIFOUAOT, O€3 OrpaHUYEHHs], BOAY, COJIEBbIC
PacTBOPBI, CIIUPTBHI, MOJUITUIICHIJIMKOIY, JKEJIATHH, JAKTO3y, AMUJIO3Y, CTeapaT MAarHHs,
TaJbK, KPEMHHUEBYIO KHCIIOTY, BA3KHUI napaduH, ruIpOKCUMETIIILEIITIONO03Y,

MOJIMBUHUJIITUPPOJIHUAOH U T. II.
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CocTaBbl 111 MECTHOTO NTPUMEHEHHSI HYKJIEHHOBBIX KHUCJIOT MOTYT BKJIFOYaTh
CTEPHIIbHBIE U HECTEPUIIbHBIE BOJJHBIE PACTBOPHI, HEBOIHBIE PACTBOPHI B OOBIYHBIX
PacCTBOPUTEJISIX, TAKUX KAK CIIUPTHI, HJIH PACTBOPHI HYKJIEHHOBBIX KUCJOT B XKHIKUX HITH
TBEPIBIX MACIISIHBIX OCHOBaX. PacTBOpEBI Takke MOTYT cofep:kath Oydepbl, pazdaBuTeNu u
Apyrue noaxonsue 100aBku. MOXHO HCIONb30BaTh (hapMaLeBTHYECKU TPUEMIIEMbIE
OpraHUYEeCKHe UM HEOPraHWYeCKHUEe HAITOJIHUTEINH, TOIXOASIINE ISl BBEEHUs, OTJIMYHOTO
OT MapEHTEPATLHOTO, KOTOPbIE HE B3aMMOIECHCTBYIOT HEOIaronpHsTHBIM 00pa3oM ¢
HYKJICHHOBBIMU KHUCJIOTAMU.

[Monxonsimue papmaneBTUYECKU MPUEMIIEMbIE HATIOJHUTENN BKIIOYAIOT, 0e3
OrpaHUYEHUs], BOAY, COJIEBBIE PACTBOPBI, CIIUPT, MOJMA THIIEHTJIMKOJIH, )KEeJIATHH, JIAKTO3Y,
aMIJIO3y, CTe€apaT MarHusl, TAJIbK, KPEMHUEBYIO KUCJIOTY, BSI3KHI apaduH,
THAPOKCUMETHIILICIUTIOJIO3Y, TOJUBUHIIITUPPOIUIAOH U T. TI.

Vii. Jlpyeue komnonennul

Komno3uuuu corfiacHo HaCTosALEMY U300PETEHHIO MOTYT JONOJHUTEIBHO
CoZepKaTh APYTHE BCIIOMOTATENbHbIE KOMIIOHEHTHI, TPAAULIMOHHO BCTPEYAIOIIUECS B
(papMaLeBTHYECKUX KOMITO3ULIMSX, TIPH YPOBHSIX MPUMEHEHHSI, YCTAHOBJICHHBIX B IAHHOM
obmnactu. Takum obpa3oM, HarpUMep, KOMIO3ULIMU MOTYT COAEPKaTh JOTIOJIHUTEIbHBIE
COBMECTHMBIE (PapMaleBTUYECKU aKTUBHBIE MATEPUAJIbI, TAKHE KaK, HAIIPUMED,
NPOTHBO3YIHBIE CPE/ICTBA, BSUKYIIUE CPENICTBA, MECTHBIE AHECTETHKH HITH
IPOTHBOBOCTIAJIUTENBHBIE CPEACTBA, I MOTYT COAEP KaTh JOMOJHUTEIbHbIE MATEPHAIIBI,
NPUTOAHBIE Ui PU3NIECKOTO COCTABIIEHNS] KOMIIO3ULIUIT COTJIACHO HACTOSIIEMY
M300pETEHHIO B Pa3JIMYHbBIX JIEKAPCTBEHHBIX (POPMaAx, TAKHEe KaK KPacUTEIH,
apOMAaTU3HPYIOIINE BEIeCTBA, KOHCEPBAHTbI, AHTHOKCUIAHTBI, 3aMyTHUTEIIH, 3aTyCTUTENH U
crabumsaropsl. OQHAKO TaKKe MaTepuabl IpU JOOABIEHUN HE TOJIKHBI Ype3MEPHO
BCTYTMaTh B KOHMIUKT ¢ OHOJOrHYEeCKUMH aKTHBHOCTSIMU KOMITOHEHTOB KOMITO3ULIHI
COIJIACHO HacTosieMy n300pereHHi0. COCTaBbl MOTYT OBITh CTEPIIIbHBIMU H, TIPU
HEOOXOIMMOCTH, X MOJKHO CMELIUBATh CO BCIIOMOTATEIbHBIMH CPEACTBAMU, HANPUMED,
CMa3bIBAIOLIMMH BEIECTBAMH, KOHCEPBAHTAMH, CTAOMIIM3aTOPAMH, CMAa4HBAIOLITUMH
CPEACTBAMH, SMYJIbraTOPAMH, COJISIMH JJISl OKAa3aHUS BIMSHUS HA OCMOTHYECKOE JIaBJICHHE,
Oydepamu, KpacsIUMH BELIECTBAMH, APOMATH3ATOPAMH /MM OYLUIHCTHIMH BEIIECTBAMU U
T. I, KOTOPbIE HE B3aNMOJAEHCTBYIOT HEOJIaronpHATHBIM 00pa3oM C
HYKJICMHOBOW(HYKJIEMHOBBIMHU) KHCJIOTOH(KHCIOTAMH) COCTABA.

BopHble CycrieH3un MOTYT CONEpIKaTh BELIECTBA, KOTOPbIE MOBBIMAIOT BSI3KOCTh
CYCIIEH3HH, B TOM YHCJIe, HATIPUMED, KapOOKCHUMETUJIIEIIIIOI03Y HATPUsl, COPOUT W/vin
nexcrpal. CycrieH3us TaKKe MOXKET CONepKaTh CTaOUIIH3aTOPBL.

B HexoTOpBIX BapHaHTax OCYIIECTBICHHUS, (papMarleBTUIECKIE KOMIIO3ULIUH,
OIMCaHHbBIE B HACTOSIIEM H300pPETEHNH, BKIFOYAIOT (@) OHO MJIM HECKOJIBKO COEANHEHHH,

npeacrapisromux codoit ”PHK, u (b) ogHO nin HECKONIBKO CPencTB, KOTOPBIE NEHCTBYIOT 11O
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MexaHu3My, oindHOMY oT RNAI, 1 KOTOpbI€ MPUTOHBI B JICYEHUU HAPYLICHUS
CBEPTBHIBAEMOCTH KpOBU. [IprMepBI TAKMX CPENCTB BKIIOYAIOT, O€3 OrpaHuYeHus,
IIPOTUBOBOCMAJIUTENBHOE CPENICTBO, CPEACTBA IPOTUB CTEATO3a, IPOTUBOBUPYCHOE CPEACTBO
w/unu cpeacTso npotus Gudposa. Kpome Toro, apyrue BeniecTsa, 0OBIMHO UCTIONB3yEMbIe
IS 3AIIUTHI IEUYEHH, TAaKUe KaK CUJIMMApHH, TAKoKe MOXKHO HCIIONIb30BaTh B COYETAHUH C
uPHK, onucaHHpIMU B JAHHOM JTOKyMeHTe. J[pyrue cpencTsa, MpUrogHble AN JISUeHUs
3a00JIeBaHMIA TIEUYEHH, BKIIFOYAIOT TENOUBYAMH, SHTEKABUP U UHTHOUTOPHI POTEA3bl, TAKUE
KaK TeJIAMPEBUP U APYTHE, PACKPBIThIE, HATPUMEp, B yOJIMKaLusx 3asaBoK Ha nateHt CHIA
NeNe 2005/0148548, 2004/0167116 u 2003/0144217, Tung et al., v B myONUKaUKU 3asIBKH HA
nateHT CIITA Ne 2004/0127488,Hale ef al..

Tokcu4yHOCTB U TepaneBTHdeckas 3PPEeKTHBHOCTh TAKUX COCTUHEHUH MOTYT OBITh
OTpeNeNIeHbl CTAHAAPTHBIMU (papMarieBTUIECKUMH MPOLIEYPAMH Ha KJIIETOYHBIX KYJIbTypax
WJIH 3KCTIEPUMEHTAJIbHBIX JKUBOTHBIX, Hanpumep, ans onpenenenust LDS0 (no3sl, netaabHON
st 50% nmonysiuun) u EDSO (o3, Tepanesrudecku 3¢ dpexTuBHON 17151 S0% momnysimm).
CooTHoleHne 103 MEKAY TOKCHYHBIM U TEPANEBTUYECKUM ACHCTBUEM SIBIISIETCS
TEPaNeBTHYECKUM HHIEKCOM, H €r0 MOXKHO BbIpaxaThb Kak cooTHomenune LDS0/EDSO.
[IpennoyTHTEIBHBIMHE SIBISIFOTCS] COEIUHEHNS, KOTOPBIE XapaKTEPU3YIOTCS BBICOKUM
TEPANeBTHYECKUM HHIEKCOM.

JlaHHBIE, TOJTyYEHHbBIE PU AHAIN3aX KJIETOYHBIX KYJIBTYP M UCCIIEAOBAHIIX Ha
YKUBOTHBIX, MOKHO HCIIOJIb30BATh NP COCTABJICHUH psifa 03 U IPUMEeHeHus y moeil. B
HACTOSIIIEM U300pETEeHNH 1032 KOMITO3UIIMH, ONMCAHHBIX B TJAHHOM JIOKYMEHTE, KaK
NPaBUJIO, HAXOAMUTCS B AUAMA30HE UPKYJIUPYIOMUX KOHIIEHTPALUi, KOTOPBIH BKIIOYAIOT
EDS50 ¢ manoii TOKCHUHOCTBIO Mk 0e3 TakoBoH. Jl03a MOXKET BapbUPOBATHCS B 3TOM
AMAIa3oHe B 3aBUCHMOCTH OT IPUMEHSIEMOI1 JIeKapCTBEHHOI (POPMBI M UCTIOIB3YEMOT0 Iy TH
BBeeHus. J{ist mF0O0ro coenuHeHus, IPUMEHSIeMOro B Crioco0ax, OMUCAHHBIX B HACTOSIILEM
n300peTeHnH, TepaneBTHIeCKH 3(P(PEKTUBHYIO 103y MOKHO MEPBOHAYAIBHO YCTAHOBUTH T10
pe3yJbTaTaM aHaJIM30B KJIETOUHBIX KYJIbTYp. Jl03a MOKeT ObITh COCTaBJICHA JJIs JKUBOTHBIX
MoJiesIel ISl TOJy4eHUsl JUarna3oHa KOHLEHTPALUU IUPKYJIUPYIOIIEro B Ija3Me
COEAMHEHUS WJIH, TIPU HEOOXOTUMOCTH, MOJHUITENTHIHOTO MPOAYKTA LEJIeBOIH
NOCJIEIOBATENbHOCTH (Hanpumep, NOCTHKEHUs] yMEHbIIEHHON KOHIEHTPAIUN
noJjunenTraa), 9ro sirodaet ICso (m. e. KOHLIEHTpaNIO UCCIENyEeMOT0 COeIMHEHHSI, TIPH
MIOMOIIY KOTOPOH AOCTHTAIOT MOJYyMaKCUMAIbHOE HHIMOMPOBAHUE CUMITTOMOB), KaK
YCTAHABJIMBAKOT B KJIETOYHOU KynbType. Takyro nHpOpMaMIO MOKHO HCTIOIB30BATh IS
OoJiee TOYHOTO OMpPEAENCHHS IPUTOHOMN T03bI Y JIt0ieH. Y POBHU B IJIa3Me MOJKHO
U3MEPATD, HAIIPUMED, TIPU TIOMOIIHU BBICOKO3(P(PEKTHBHON KUAKOCTHOH XpomarTorpaduu.

B nononnenunu k ux BBEAEHUIO, paccmaTpusaeMomy Beiwe, MPHK, onncannsie B
HACTOSIIIEM U300PETEHNH, MOKHO BBOAUTh B KOMOMHALIMU C IPYTUMH U3BECTHBIMU

Cpe€aAcTBamuy, 3(1)(1)6KTI/IBHI)IMI/I B JICHCHUHU MATOJIOTMYCCKUX MTPOUECCOB, ONMOCPCAOBAHHBIX
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skcripeccueit PCSK9. B mrobom ciydae, KypupyroIuiA Bpad MOXKET KOPPEKTUPOBAThH
KOJINYECTBO U BpeMeHHbIe paMkH BBeneHnst ”PHK, ncxons us pe3ynpraTtoB, HaOMOgaeMbIX
IPY UCTIOJIb30BAaHUH CTAHJAPTHBIX CPENCTB U3MepeHUs 3P PEKTUBHOCTH, U3BECTHBIX B

JNIaHHOM 00JIaCTH HIJIH OITUCAHHBIX B AaHHOM JOKYMCHTC.

IV.  Cnoco0b1 nuruéuposanus 3kcnpeccuu PCSK9

Hacrosituee n3o0perenne mpeaycMaTpuBaeT criocoObl MHIMOMPOBAHUS SKCIIPECCHU
nponpoTenH KoHBepTasbl cyoTmnusun/kekcul 9 (PCSK9) B kietke. CriocoObI BKIIFOUAKOT
NPUBEJICHNE KJIETKU B KOHTAKT CO cpeacTBoM st RNAI, nanpumep NByX1enoYeuHbIM
cpeactsoMm Uit RNAI, B konmuecTse, 3G QeKTHBHOM IJIs1 UHTHOHPOBAHHS SKCIPECCHH
PCSKO9 B knerke, nHruOupysi, Takum obpazom, sxcrpeccro PCSK9 B kierke.

[TpuBeneHne KJIETKH B KOHTAKT C IBYXLIEMIOYEUHBIM CpecTBOM 11t RN A1 MOKHO
BBITOJIHATD /71 Vifro UIu in vivo. In vivo ipuBeieHHe KJIETKU B KOHTAKT CO CPEICTBOM IS
RNAI BKIIFOYaeT NpUBEACHUE KIIETKU WU TPYIIBI KIETOK CYOBEKTa, Hanpumep CyObeKTa-
YeJIoBeKa, B KOHTAKT co cpenctBoM st RNAI. Takike BO3MOKHBI KOMOWHAIIUY i1 VilFo W in
Vivo criocoOOB MPHUBENEHHS B KOHTAKT. [I[puBeieHNe B KOHTAKT MOXKET ObITh
HETIOCPEACTBEHHBIM HJIH ONIOCPEIOBAHHBIM, KaK PacCMaTpPUBaJIOCh Bbile. bonee Toro,
NPUBEICHNE B KOHTAKT KJIETKH MOYKHO BBIITOJIHATH MMOCPEICTBOM HALIETUBAIOIIErO JINTAHAA, B
TOM 4YHCIie JIIOOOro JTUTraHaa, ONMMCAHHOTO B JAHHOM JJOKYMEHTE WJIM U3BECTHOTO B JTAHHON
obnacty. B mpeanoyTuTenbHpIX BApHAHTAX OCYINECTBIICHUS HALIEJIUBAIOLIUH JIMTaH
NpEeACTaBIsIET COOOH YIIIeBOMHBIN (parMeHT, Hanpumep JUTaH, MPEACTABIAIOINNA COO0MH
GalNAcs, nimm mo00# Ipyroi IMraHn, KOTOpbIi HarpasisieT cpenctso it RNAI k mecry,
NPECTABISIIOIIEMY UHTEPEC, Hanpumep, e4eHN CyObeKTa.

Bripaxkenue “MHruOupoBaHue”, HCIONb3YEMOE B JAHHOM TOKYMEHTE, UCTIONb3YIOT
B3aUMO3aMEHSIEMO C “COKpalleHrueM , “CallIeHCHHIOM, “TIOHIDKAIOIIEH perysiuuein” u
APYTUMH MOJTOOHBIMU BBIPAKEHHUSIMH, H OHO BKJIFOUAET JI0O0H ypOBEeHb MHTHOUP OBAHHS.

[TonpasymesaroT, uto (ppasa “unruduposanue sxkcrnpeccurt PCSK9” o3navaer
uHrHOUpoBaHue 3Kcnpeccuu modoro rena PCSK9 (takoro kak, nanpumep, ren PCSK9
mbimy, red PCSK9 kprickr, ren PCSK9 o6e3bsinbt unn red PCSK9 denoseka), a Takxke
BapraHTOB Wi MyTaHTOB reHa PCSK9. Takum obpazom, ren PCSK9 Moxet ObITh TEHOM
PCSKO9 nukoro tuna, mytautHsiM reHoM PCSKO unu tpancrensnsiv renom PCSKO B
KOHTEKCTE KJIETOK, IPYIIIbI KJIETOK WJIM OPTaHU3Ma, MOJBEPTHYThIX T€HETHIECKOM
MaHHUITY JISLIIH.

“Nurudbuposanue sxcrnpeccun rena PCSK9” pimouaer mo0oii ypoBeHb
uHruouposanus rena PCSK9, nanpumep, no MeHbiei Mepe 4aCTUYHYIO CYIIPECCHIO
skcnpeccun reHa PCSK9. Dkcnpeccuro rena PCSK9 MoxkHO onieHUBaTh, UCXOAS U3 YPOBHS
WJIM UI3MEHEHHUS YPOBH JII000H NepeMeHHOH, CBsA3aHHOH ¢ skcrnpeccueit rena PCSK9,

nanpumep, yposass MPHK PCSKO, yposus 6enka PCSK9 nnm yposneii mununos. JlaHHbIH
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YPOBEHb MOKHO OLIEHUBATb B OTAEJIBbHON KJIETKE WU B IPYIIIE KJIETOK, B TOM YHUCIIE,
Harpumep, oOpasiie, OJYyYEHHOM OT CyOBeKTa.

HNHrubupoBaHue MOXKHO OLIEHHBATH IO CHIDKEHHIO a0COMIOTHOTO WIIH
OTHOCHUTEJIBHOTO YPOBHSI OIHOM WM HECKOJIBKUX MIEPEMEHHBIX, KOTOPbIE CBSI3aHBI C
skcrpeccueit PCSK9, no cpaBHeHUIO ¢ KOHTPOJIBbHBIM YpOBHEM. KOHTPONIBHBIM YPOBHEM
MOXET OBITh JIFOOOH THIT KOHTPOJIBHOT'O YPOBHS, KOTOPBIH UCTIONB3YIOT B 00JIACTH TEXHUKH,
Hanpumep, NCXOAHBIA YPOBEHb IO BBEIEHHUS Iperapara Uil YpOBEHb, ONpeieIeHHbIN Y
nonoOHOro CyObeKTa, KIETKU WK 00pasia, KOTopbie He 00paboTaHbl UM 00pabOTaHBI
KOHTPOJIEM (TaKHM KaK, HAnpumep, KOHTPOJIb TOJBKO ¢ Oy(pepoM Ui KOHTPOJIb C
HEAKTHBHBIM CPEICTBOM).

B HeKxOTOpBIX BapHaHTax OCYIIECTBIIEHUS CIIOCOOOB COTJIACHO HACTOSLIEMY
n3o0perenuto skcnpeccusi reHa PCSK9 uarubupyercs mo MeHbinei Mepe npuMepHo Ha 5%,
1o MeHblIeil Mepe npumMepHo Ha 10%, o MeHbluell Mmepe npuMepHo Ha 15%, o MeHbIel
Mepe npumepHo Ha 20%, o MeHblIel Mepe npuMepHo Ha 25%, 1o MeHblel Mepe
npuMepHo Ha 30%, o MeHblel Mepe puMepHO Ha 35%, 1o MeHblel Mepe NPUMEpPHO Ha
40%, o MeHbLIell Mepe npuMepHo Ha 45%, o MeHbIlel Mepe npumepHo Ha 50%, no
MeHblIIel Mepe puMepHO Ha 55%, no MeHblel Mepe npumepHo Ha 60%, 1o MeHbllel Mepe
npuMepHo Ha 65%, o MeHbIel Mepe npumepHo Ha 70%, 1Mo MeHblIel Mepe NPUMEpPHO Ha
75%, no MeHb1Iel Mepe npuMepHo Ha 80%, o MeHblIel Mepe npuMepHO Ha 85%, o
MeHbllel Mepe mpuMepHo Ha 90%, no MeHbLIel Mepe npumepHo Ha 91%, o MeHb1el Mepe
npuMepHO Ha 92%, o MeHblel Mepe NpuMepHO Ha 93%, o MeHblIel Mepe IPUMEPHO Ha
94%, o MeHbIel Mepe MPUMepHO Ha 95%, 1o MeHblIel Mepe npumMepHo Ha 96%, no
MeHbLIeH Mepe npuMepHO Ha 97%, no MeHblueil Mepe mpuMepHo Ha 98% i o MeHblIeH
Mepe npumepHo Ha 99%.

JlokazaTenbcTBOM MHTHOMpOBaHus skcrpeccuu rena PCSK9 MoskeT ¢ty kuth
cHmkeHue konndectsa MPHK, skcnipeccupyemoil nmepBoii KJI€TKOM UK IEPBOM IPyIION
KJIETOK (TaKue KJIETKU MOTYT MPUCYTCTBOBATh, HATIPUMED, B 0Opasle, MOJYYEeHHOM OT
cyOBbekTa), B KOTOpbIX TpaHCKpuOupyercst reH PCSK9 1 KoTopyro Uil KOTOpbIe
oOpabarbiBanu (Hanpumep, MOCPEICTBOM NMPUBEACHUS KJIETKH WIH KJIETOK B KOHTaKT CO
cpencteom st RNAI cornacHO HacTosieMy n300peTeHNI0 WIH TOCPEACTBOM BBECHHS
cpencta st RNAI corimacHo HacTositeMy H300pETeHNI0 CYOBEKTY, B OPraHU3Me KOTOPOTO
KJIETKHM HaXOMSATCS MITH HAXOAMINCH), Tak 4To 3Kkcnpeccusi reHa PCSK9 unrnbupyercs mo
CPABHEHUIO CO BTOPOM KJIETKOW MJIM BTOPOU MPYNION KJIETOK, MO CYTH, HAEHTUYHBIX IEPBOMI
KJIETKE WJIM TPYIIE KJIETOK, HO KOTOPYIO HJIM KOTOpbIe He 0OpadaThiBain (KOHTPOJIbHAs(bIE)
kieTka(n)). B mpennouTHTenpHBIX BapHAHTAaX OCYLIECTBICHUS HHIMONPOBAHNE OLIEHUBAIOT
nocpencrsoM BeipaskeHust yposHs MPHK B 00paboTaHHBIX KII€TKax KakK MPOLEHT OT YPOBHS

MPHK B KOHTPOJIBHBIX KJIETKAaX C MIOMOIIBIO CIEAYIOIIeit GopMyJIbL:



109

(MPHK 2 XOHTPONBHELX KCTEAX) - (MPHK 8 00paloTAHEEIX KI€TKAX) 100%,
{MPHK B XOHTPOILHBIX KIETRAY)

B ansrepHaTuBHOM ciyuae, nHruouposanue sxcnpeccun rena PCSK9 mosxHO
OLIEHUBATh I10 CHIDKEHHIO TOKAa3aTelsl, KOTOPhIN (PYHKLIMOHAJIBHO CBSI3aH C 3KCIpeccHel reHa
PCSKO, nanpumep, sxcripeccueii 6enka PCSK9, k nmpumepy, ypoBHEH JIMIUAOB, YPOBHEH
xonecrepuna, Hanpumep, yposHeit LDLc. Calinencunr rena PCSK9 M0kHO BBISIBUTH B
0ol kietke, sxcnpeccupyromieit PCSK9 nubo KOHCTUTYTHUBHO, JTHOO MPH MOMOIIM FeHHOU
WH)KEHEPUH, U C IIOMOIIBIO JIFOOOT0 aHAIN3a, U3BECTHOTO B TaHHOH obnactu. [leyenb
SIBJISIETCSl OCHOBHBIM MecToM skcnipeccuu PCSKO. Jlpyrue Baskable MecTa 3KCIIpeccuu
BKJIFOYAIOT MOJKENYIOYHYIO KeJle3y, MOYKY U KHIIEUHHK.

JlokazaTenbCcTBOM MHrHOMpoBaHus skcnpeccnu 6enxa PCSK9 moxer ciykuthb
cHikeHne ypoBHs Oenka PCSK9, KoTopblIii SKCIpeccHpyeTcst KIETKOH MITH TPYIIIOi KJIETOK
(nanpumep, ypoBHsI OeNka, S3KCIPECCHPYEMOro B 00pasiie, MoJTyueHHOM OT cyObekTa). Kak
OOBSICHSLJIOCH BBILIE B OTHOLIEHNU oueHKU cynpeccun MPHK, narnbuposanne yposaen
JKCIIpeccuu Oenka B 00pabOTaHHOH KJIETKE WK rpyIre 00padOTaHHBIX KJIETOK MOKHO
AHAJIOTUYHO BBIPAXKATh KaK MPOLEHT OT YPOBHs OeNKka B KOHTPOJIbHON KJIETKE WU TPYIIIe
KOHTPOJIbHBIX KIJIETOK.

KoHTponpHas kjieTka Ui rpymnna KOHTPOJIBHBIX KJIETOK, KOTOPblE MOKHO
UCTIONB30BaTh JJIs OLIEHKU HHruOuposanus skcnpeccun reHa PCSK9, BKITIOUAIOT KI€TKY WITH
IPyIIy KJIETOK, KOTOPBIE ele He ObUIM B KOHTaKTe co cpeacTsoM it RNAI cornacHo
Hacrosiemy usoOperenuto. Hanprumep, KOHTpOIbHAs KJI€TKa WIN IPyIa KOHTPOJIbHBIX
KJIETOK MOTYT OBITh MOJY4€HBI OT OTJEJIBHOTO CyOBeKTa (Hanpumep, CyObeKTa-4eoBeKa in
cyOBeKTa-)KUBOTHOIO) Iepes ieueHneM cyobekTa cpeactsom st RNAIL

Yposenb MPHK PCSKO9, koropas skcripeccupyercst KJIETKOH UITH TPYIIION KIIETOK,
MOJKHO OIPeNeNsATh PU MOMOLIH JTI000ro crnocoda, M3BECTHOTO B JAHHOM 001aCTH, s
ouenku skcnpeccun MPHK. B ogHOM BapuaHTe OCyIIECTBIEHUs YPOBEHD SKCIIPECCUU
PCSKO9 B o0pasiie onpenenstoT myTeM BbISIBIEHUS] TPAHCKPUOUPYEMOTO TIOJMHYKJIEOTH A
unu ero yactu, Hanpumep, MPHK rera PCSK9. PHK MoxHO M3BieKaTh U3 KJIETOK MPH
noMouu Meroauk u3sjiedueHuss PHK, Bxirouas, HanpumMep, U3BJIE€YEHHE C MOMOILIBIO KHCJIOTO
¢denona/ryannnuanzotnonmanata (RNAzol B; Biogenesis), HaOops! mist monyuenust PHK
RNeasy (Qiagen) unmu PAXgene (PreAnalytix, [IIsetinapust). Tunuunbie GopMaThl aHATH30B,
B KOTOPBIX HCIIONIBb3YETCs THOpUAN3AlHs PUOOHYKJIEHHOBBIX KUCIIOT, BKIIFOYAOT SAEPHBIE
"run-on" ananmusel, RT-PCR, ananmussi 3amute or PHKa3 (Melton ef al., Nuc. Acids Res.
12:7035), HO3epH-ONIOTTUHT, THOPUAM3ALIMIO i7 St 1 MUKPOMAaTPHUYHbIE AHAJIN3BI.

B onHom BapuanTe ocymiecTBieHus ypoBeHb skcnpeccun PCSK9 onpenensitor npu
MOMOIIM 30H7 JUUIs1 HyKJIEMHOBON KUCJIOTHL. BhIpaskeHue "30HAa", HConb3yeMoe B JTaHHOM
JIOKYMEHTE, 03HA4aEeT JFOOYI0 MOJIEKYJTy, KOTOpasi CIOCOOHA CENEKTUBHO CBA3BIBATHCS CO

cneunpuaeckum PCSKO. 301161 MOTYT OBITE CHHTE3UPOBAaHbI CIIELUAINCTOM B JAHHON
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00J1IaCTH TEXHUKU WM TIOJTYYEHbI U3 COOTBETCTBYIOIUX OMOJOrHYECKUX MpernapaTroB. MoryT
ObITH OCOOBIM 00pPa30M CKOHCTPYHPOBAHBI 30HIBI, COEpIKalne MeTKy. [Ipumepsl Monexy,
KOTOPbIE MOKHO UCIIOJIB30BATh B KAUECTBE 30HAOB, BKIIOUAIOT, Oe3 orpannuenus, PHK,
JHK, Genku, aHTHTENA 1 OPTAaHUYECKUE MOJIEKYJIbL.

Boinenennbie MPHK MOKHO HUCTIONB30BaTh MPH aHAJIN3aX HA OCHOBE TMOPUAM3ALIMN
WIIN aMIUTH(HUKALUK, KOTOPBIE BKIIFOYAIOT, Oe3 OrpaHUyueH s, aHAIN3bI, TIPECTABIIIONIIEe
co00i1 cay3epH- WK HO3E€PH-OJIOTTHHT, aHAJIU3bI, MPEACTABIISIOLINE COOOH MOTUMEPA3HYIO
uenHyro peakiuio (PCR), u marpuisl ¢ 3oanamu. OnuH crnocob onpeneeHus ypoBHEH
MPHK Bkitouaet npusenenue BoieneHHo MPHK B KOHTakT ¢ MOJIEKYJION HYKJIEMHOBOM
KUCJIOTHI (30HAOM), KoTopasi MoxeT rudbpuamnsosarscsi ¢ MPHK PCSK9. B onHom BapuanTe
ocymecteieHnst MPHK nMMOOMIU3YIOT Ha TBEPAOH MOBEPXHOCTH U MPUBOAST B KOHTAKT C
30H0M, HaIpumep, MyTeM npomnyckanus seiieneHHol MPHK depes araposnslii reip u
nepenoca MPHK u3 renst Ha MeMOpaHy, TaKyr0 Kak HUTPOLEIUIOJI03a. B ajpTepHATHBHOM
BapUAHTE OCYINECTBJICHHUs 30H(bl) UMMOOMIIM3YIOT Ha TBepaOoil moBepxHocTn 1 MPHK
NPUBOIAT B KOHTAKT C 30HIOM(aMH), HAITpUMEp, HAa TeHHOM MuKpouune Affymetrix.
Crieranict B TaHHOW O0JIACTH MOJKET JIETKO aJalTHPOBATh U3BECTHBIE CIIOCOOBI
obHapy>xennst MPHK nist npumenenus B onpenenennn yposaeid MPHK PCSKO.

AJnpTepHATUBHBIN crIocod onpenesenus yposHs skcnpeccun PCSK9 B obpasie
BKJIFOYAET Cr1oco0 aMIuIn(UKaLUU HYKJIEUHOBOH KUCIIOTHI /WM 00OpaTHON TPAHCKPUIILIUH (C
nonyuenueM k/IHK), nanpumep, MPHK B o6pasue, nanpumep, npu nomomu RT-PCR
(3KCTIepUMEHTANIbHBIN BapUaHT ocynecTBieHus u3noken B Mullis, 1987, matente CIIIA
Ne 4683202), nurasznoit uenHo# peakuun (Barany (1991) Proc. Natl. Acad. Sci. USA 88:189-
193), camononaepkuBaroLIeiics pernkayn nocjiaenosatenbaocreii (Guatelli et al. (1990)
Proc. Natl. Acad. Sci. USA 87:1874-1878), TpaHCKPHUIILIMOHHO-OIIOCPEIOBAHHOM
ammundukanronHo cuctemsl (Kwoh ef al. (1989) Proc. Natl. Acad. Sci. USA 86:1173-
1177), Q-6eta permmkassl (Lizardi ef al. (1988) Bio/Technology 6:1197), penmukaruu mo
tuny "karsamerocs konbua" (Lizardi et al., matent CIIIA Ne 5854033), unu mro60# npyroit
cnoco0 aMIuTuUKaMy HYyKJIEHHOBOW KHUCIIOTHI, 32 KOTOPBIM CIIeNyeT OOHApY KEeHHe
aMIUTU(UIMPOBAHHBIX MOJIEKYJI IPH TIOMOLITH METOJHMK, XOPOLIO U3BECTHBIX CIELUAIUCTY B
nanHO# obnactu. Takue cxembl OOHAPYKEHUST OCOOEHHO MPUTOAHBI JIJIs1 OOHAPY KEHUS
MOJIEKYJI HyKJIEHHOBOH KHCJIOTBI, €CJIA TAKHE MOJIEKYJIbI PUCYTCTBYIOT B OYEHb MAJIbIX
KOJINYeCTBaX. B KOHKPETHBIX aCMEKTaX COTJIACHO HACTOSIIEMY HU300PETEHHUIO YPOBHU
skcrpeccunt PCSK9 onpenenstor npu nomounn ¢payoporenaoit RT-PCR (m. e. cuctemsr
TagMan™ System).

Yposuu sxcnipeccun MPHK PCSK9 M0kHO KOHTpOnIMpOBaTh NpU MOMOILU
MeMOpaHHOTO 010Ta (KaK, HAIpUMEp, UCTIOIB3YeMOr0 MPH aHAJN3e THOPUINU3ANUN, TAKOTO
KaK HO3€pH, Cay3epH, AOT H T. I1.) WJIH MUKPOJIYHOK, OTBITHBIX IPOOUPOK, Tesield, rpaHyJl Wil

BOJIOKOH (UM JF000# TBEPOH MOJIOKKH, COAEpIKaLIel CBI3aHHYIO HYKJIEHHOBYIO
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kucioty). Cm. marentsl CIIA NeNe 5770722, 5874219, 5744305, 5677195 u 5445934,
KOTOpBIE BKIIFOYEHBI B JAHHBIM JJOKYMEHT IIPU NOMOIIH cChUIKU. OrpeneneHue ypoBHs
skcnpeccun PCSK9 Taxoke MOXKeT BKIIHOUYAaTh UCTIONb30BAHUE 30HAOB 7151 HYKJIEMHOBOM
KUCJIOTBI B PaCTBOpE.

B npeanodrurenpHbIX BApUaHTaxX OCYLIECTBJIEHUs ypoBeHb dkcnpeccun MPHK
OLIEHUBAIOT C UCTIOJIb30BaHHEeM aHan30B ¢ pasBersieHHOl [JTHK (bDNA) mnu PCR B
pexxume peanbHoro BpemeHu ((PCR). [IpumeHeHne Takux crioco00B OMUCAHO U
MPOWJLTFOCTPUPOBAHO B paszaene "[Ipumepsr”, mpencTaBieHHOM B JAHHOM JIOKYMEHTE.

Yposensb skcnpeccun 6enka PCSK9 MokHO onpenenuTs, UCIONb3ys JF000H crocod,
W3BECTHBIN B JAaHHOM 00JacTH J1st m3MepeHust ypoHel Oenka. Takue crocoObl BKIIIOYAOT,
Harpumep, 3J1eKTpodopes, KaMWUIAPHBIN 3JeKTpodopes, BbICOKO3(PHEeKTUBHYIO
xuaKkocTHY0 xpomarorpaduo (HPLC), Torkocnoiinyto xpomarorpaduro (TLC),
runepaudPy3noOHHYIO XpoMaTorpadpuio, peakuyi NPEeLUITUTALNHN B XKUIKOCTH WU Tele,
abCOpOLIMOHHYIO CIIEKTPOCKOIHIO, KOJOPUMETPHUUECKHIE AHATU3I,
CHEeKTPO(YOTOMETPHUUECKHE aHATIM3bI, IPOTOUHYIO LINTOMETPHUIO, IMMYyHOIU(D y3uI0
(OAMHOYHYIO WM ABOHHYIO ), IMMYHO3JIEKTPOQOpe3, BeCTepH-OJOTTHHT,
panuonmmyHosnoruueckuii ananns (RIA), TeeprodasHbie *UMMyHO(EPMEHTHBIE aHAH3BI
(ELISA), uMMYyHO(]IFOOPECLIEHTHBIE aHAJU3bI, JJIEKTPOXEMIITIOMHUHUCLIEHTHBIE AaHAJTU3bI U
T. IL

Bripaxxenue “obpazerr’, HCHOIb3yeMOe B JAHHOM JOKYMEHTE, 03Ha4aeT 0TOop
MOXOXKHX JKUAKOCTEH, KIIETOK WM TKaHEH, BbIENIEHHbIX U3 OPraHu3Ma CyOBeKTa, a TaKkKe
KUJKOCTEH, KJIETOK WJIM TKAHEeH, MPUCYTCTBYIOLINX B opranusme cyonekra. [Ipumepsr
OMOJIOTMYECKUX KUIAKOCTEH BKIIIOYAIOT KPOBb, CBIBOPOTKY U CEPO3HBIE KUIKOCTH, TUIA3My,
auMQy, MOUY, CIUHHOMO3TOBYIO JKHAKOCTb, CJIFOHY, BHYTPUIJIA3HBIE JKHIKOCTH H T. II.
OO0pa3ibl TKaHeH MOTYT BKJIFOUATh 0Opa3Lbl U3 TKAHEH, OPraHOB WJIH JIOKAJIbHBIX YYaCTKOB.
Hanpumep, o0pa3ubl MOKHO MOJYYHTb U3 KOHKPETHBIX OPraHOB, YacTeH OPraHOB WIIH
JKUIKOCTEH WM KJIETOK B 3THX OpraHax. B onpeneneHHbIX BapHaHTaX OCYLIECTBICHHUS
00pasubl MOJKHO MOJIYYUTh U3 NIEUEHU (Hanpumep, BCEH MEUESHH, WIH ONPEAeTICHHbIX
CErMEHTOB IEYEHH, WIN OTPEIeNIEHHBIX THUITOB KJIETOK B TMIEYEHU, TAKUX KaK, HANpUmep,
renaToLUThl). B mpeanodTuTeNbHBIX BApHAHTAX OCYINECTBJICHUS “00paser, MoJy4eHHbIH OT
cyOBekTa” O3Ha4aeT KPOBb WIIH IJIa3My, MOJyUYEeHHbIE OT CyObekTa. B HOMOTHUTETbHBIX
BapHaHTaX OCYIIECTBJICHHS “0oOpasel, MOJyYeHHbIH OT cyObekTa” 03Ha4YaeT TKAHb MEUEHH,
MOJIYYEHHYIO OT CyOBeKTa.

B HekoTOpBIX BapHaHTax OCYIIECTBICHUS CIIOCOOOB COTJIACHO HACTOSIIEMY
u3obpereHuo cpenactro aist RNAI BBOIAT CyOBEKTY Tak, 4To cpenactno mist RNAi
TOCTABJISIETCSI K KOHKPETHOMY MECTY B opraHu3mMe cyobekra. MHruOnupoBaHue s5KCrpeccuu
PCSK9 moxHO o1ieHMBaTh NPHU MOMOLIY U3MEPEHUN YPOBHS WK n3MeHeHus yposHs MPHK

PCSKO9 unu 6enxa PCSK9 B o6pasiie, mony4eHHOM U3 JKUAKOCTH WM TKAHU U3 KOHKPETHOTO
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MECTa B OpraHU3MeE CY6’beKTa. B NPEATIOYTUTECIIbHBIX BapUaHTax OCYLIECTBJIICHUSA MECTOM
SIBJISIETCS TIeYeHb. MEeCTOM TaKKe MOKET ObITh NOACCKIMA WU MOArPYIINa KJICTOK U3
J000ro u3 YKa3aHHBbIX BBIIIC MCCT. MecTo Tak:ke MOXKEeT BKJIIYaTh KJIETKH, KOTOPBIC

SKCIPECCUPYIOT KOHKPETHBIN TUII PELIENITOPA.

V. Cnoco0bl JIeyeHHs1 WM NpeaynpesxaeHus accounuposannoro ¢ PCSK9
3aboJieBaHUSA

Hacrosimiee n3o0perenne Takke mpeaycMaTpuBaeT CrocoObl JISUSHUsT WITH
npeaynpexaeHus 3a00JIeBaHU U COCTOSIHUI, HA KOTOPbIE MOXKHO BO3JIEHCTBOBATD MyTEM
noHmxarouei perynsiunn skcnpeccun rena PCSK9. Hanpumep, koMmo3uimu, ornvicaHHbIe B
JaHHOM JOKYMEHTE, MOXKHO IPUMEHSATD JJIs JIEUEHUs JIUTTUAEMUN, Hanpumep
THIIEPIUIHAEMIH, U IPYTuX (OpM HapylLIeHus OaaHca JIUMHUAOB, TAKUX KaK
TUINEepXO0JIeCTEPUHEMUS, TUIIEPTPUIIIMLIEPUIEMHUS, U TTATOJIOTMUECKUX COCTOSIHUIM,
ACCOLIMMPOBAHHBIX C 3TUMHU HAPYLICHUSIMH, TAKUX KaKk OOJIE3HH cepaua u OONe3HH,
MPOTEKAIOIIHNE C PACCTPOICTBOM KpoBooOpatieHus. Jpyrue 3aboneBaHust 1 COCTOSIHHS, Ha
KOTOpbIE MOKHO BO3/1€iCTBOBATh IyTeM MOHMXKaroLIel perynsuuu sxkcrpeccun reda PCSKO,
BKJIFOYAIOT JIN30COMHYIO OOJIE3Hb HAKOIUIEHHS, B TOM YHUCIIe, 0€3 OrpaHUueHus], 00Ne3Hb
Humanna-ITuka, 6onesnp Tes-Cakca, neuuT TU30COMAIbHOM KUCIION JTUMa3bl U O0JIE3Hb
I'ome. CriocoObl BKITFOYAIOT BBEAEHUE CYOBEKTY TepaneBTHIecKy 3p(HEeKTUBHOTO KOJIHYECTBA
iy npodunakrrudecku 3¢ hekTuBHOro Koaudectna cpencraa anst RNA1 cornmacHo
HacTosieMy n300peTeHni0. B HEKOTOPBIX BapUaHTax OCYLIECTBIEHUS CIIOCOO BKIFOUAET
BBezieHue 3¢ dexrusnoro kommyectsa sSiIRNA PCSKO9 nanuenty ¢ rereposurorasiv LDLR-
TE€HOTUIIOM.

Dddext cHmkenus sxcrpeccun rena PCSK9 npeanoururensHO NpUBOAUT K
CHIDKEHHIO ypoBHel LDLc (xonecteprHa JTUMONPOTEMHOB HU3KOM TIOTHOCTH) B KPOBH H,
Ooiee KOHKPETHO, B CHIBOPOTKE MJIEKOMHTAIOIIEr0. B HEKOTOPBIX BapHaHTax
ocywectsieHus: yposau LDLc cHmkarotcst mo menbiueit mepe Ha 10%, 15%, 20%, 25%,
30%, 40%, 50%, 60%, 70%, 80%, 90% wunu Oosee MO CPaBHEHHUIO C YPOBHSIMH MEPeN
00paboTKOiA.

Hcnonp3yemoe B JAHHOM JOKYMEHTE BhIpakeHHe "CyOBeKT" BKIIFOYAET YeJIOBEKa WIH
OTJIMYHOTO OT Y€JIOBEKa )KMBOTHOT'O, MPEANOYTUTENBHO MO3BOHOYHOTO U Oonee
NPEANOYTUTENBHO MileKonHUTamero. CyOBeKT MOXKET BKIIOUATh TPAHCTEHHBIN OPraHU3M.
Haubonee npennodrurensHo, CyObEKTOM SIBISIETCS UETIOBEK, KaK, HAPUMED, YEJIOBEK,
crpaznaroumii ot accorurpoanHoro ¢ PCSK9 3aboneBanus nim npeapacronokeHHbIH K €ro
Pa3BUTHIO.

B HekoTOpBIX BapHaHTax OCYIIECTBIEHHS CIIOCOOOB COTJIACHO HACTOSIIEMY
u3o0perenuto, skcnpeccust PCSK9 cHmkaercs B TeueHNE ATUTEIBHOTO OTPE3Ka BPEMEHH,

Hanpumep, o MEHBIIIEH MEPE OI[HOI\/'I HEACIIN, ABYX HEACTIb, TPEX HEACIIb, NIN YETBIPEX
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Hezenb, uinu aonblne. Hanpumep, B HEKOTOPBIX ciydasx skcnpeccust rena PCSK9
MOJIABJISIETCS IO MEHbLIeH Mepe npuMepHo Ha 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45% wnnu 50% nyreM BBEAEHUS CPEACTBa, npenacTasstomero codoit n”PHK, onucanHoro B
JAaHHOM AOKyMeHTe. B HekoTopbIx Bapuantax ocyuectsiaenus red PCSK9 nonasmisiercs no
MeHblIel Mepe Ha npuMepHo 60%, 70% unu 80% mnyTeM BBEIEHUS CPEACTBA,
npenctasisiomero coboit ”PHK. B HexoTopsix BapuanTax ocymecrsiaenus reH PCSK9
MOJIABJISIETCSI 110 MeHbIIel Mepe mpuMepHo Ha 85%, 90% unu 95% nytem BBeneHus
ABYXLEMOYEYHOTO OJIMTOHYKJIEOTHA.

Cpencrsa myist RNAI corylacHO HacTosALIeMy H300PETEHHIO MOJKHO BBOAHTDH CYOBEKTY
IIPY TOMOIIH JIFOOOTO crocoda BBEACHMSI, U3BECTHOT'O B IAHHOMN O0JIACTH, B TOM 4YHUCIE, Oe3
OrpaHUYEHUs], MOIKOKHOTO, BHYTPHUBEHHOT'O, BHY TPHMBIIIEYHOTO, BHYTPHUIJIA3HOTO,
BHYTPUOPOHXHAJBHOTO, BHYTPHUILJIEBPAIILHOTO, BHYTPHOPIOIINHHOTO,
BHYTPHUAPTEPHATIBHOTO, TUM(PATUIECKOTO, CTMHHOMO3TOBOTO 1 JIFOOBIX X KOMOUHAIWii. B
MPEANOUTUTENbHBIX BAPHAHTAX OCYILECTBJIEHUs CPEACTBA BBOAAT MOJKOXKHO.

B HekoTOpbIX BapHaHTax OCYILLECTBJIEHMsI BBEIEHUE OCYIIECTBISAIOT TOCPEICTBOM
MHBEKLMH BELEeCTBA 3aMEAJIEHHOTO BcachbiBaHUsA. MHbeKIMsI BelecTBa 3aMeAJIEHHOTO
BCACBIBAHMSI MOJKET BBICBOOOKAATH cpeacTBO 11t RN A1 ycTOHYNBBIM 00pa3oM B TeUEHHE
IUTUTENBHOTO NIeproa BpeMeHu. TakuM 00pa3om, MpH MOMOIIY HMHBEKLIUH BELIeCTBA
3aMEeIUIEHHOT'O BCACBIBAHHS MOJKHO CHIKATh YAaCTOTY BBEACHUS 103, HEOOXOAMMBIX IJIS
NOJIy4€HHUsT HeOOXOIMMOTro NIeHCTBHSL, Hanpumep Heooxoaumoro nuruonposanus PCSK9,
WM TePareBTUYECKOTO WIH NMPOpUIaKTHIeCKOoro neicTBrs. MIHbeKkuus BeIecTsa
3aMeJJIEHHOT'O BCACBIBAHHS MOXKET TAK>Ke MPeyCMaTpUBaTh Ooiee yCTOMUNBbIE
KOHLIEHTPALUU B CBIBOPOTKE. MIHbEKIMM BelecTBa 3aMeAJIEHHOTO BCAChIBAHUS MOTYT
BKJIFOYATh MOAKOXKHBIE MHBEKLH WIN BHYTPUMBILIEYHbIE HHBbEKIIMU. B npennouTurensHbIx
BapUaHTaX OCYIIECTBJICHUS UHBEKLIUS BELIECTBA 3aMENIJIEHHOI'O BCAChIBAHUSI SIBJISIETCS
IOJAKOKHOU UHBbEKIUEH.

B HekoTOpbIX BapHaHTax OCYILIECTBJIEHMSI BBEIEHUE OCYIIECTBISAIOT TOCPEICTBOM
Hacoca. Hacoc MoxkeT ObITh BHEIITHUM HACOCOM HJTH MMILUTAHTHPOBAHHBIM XHPYPTUYECKUM
myTeM HacocoM. B ornpeneneHHbIX BapuaHTax OCYIIECTBIEHHUS] HACOC SIBJISIETCS MTOAKOKHO
HMIUIAHTHPOBAHHBIM OCMOTHYECKUM HacocoM. B mpyrux BapuaHTax OCyIeCTBIEHHsI HACOC
ABJISIETCS MH(PY3MOHHBIM HACOCOM. MH(Y3MOHHBIH HACOC MOKHO IPUMEHSITh IS
BHYTPUBEHHBIX, ITOJIKOKHBIX, APTEPUANIbHBIX WJIH STHypPabHBIX HHPY3Ui. B
NPEANOYTUTENBHBIX BAPHAHTAX OCYIIECTBIIEHHUS HH(Y3UOHHBIA HACOC SBISIETCS MOAKOKHBIM
UH(Y3UOHHBIM HACOCOM. B Ipyrux BapuaHTax OCYIIECTBJIECHUS HACOC SBIISETCS
HUMIUTAHTUPYEMBIM XUPYPTrUYeCKUM IMyTEM HaCOCOM, KOTOPBIM JOCTABIISET CPEACTBO AJIs
RNAI B neueHs.

Jlpyrue crocoObl BBEIEHHS BKJIIOYAIOT SMHAYPaAIbHOE, BHYTpULIEpeOpaIbHOe,

MHTpanepeOpOBEHTPUKYJIIPHOE, HA3aIbHOE BBEJIEHNE, BHYTPUAPTEPUATIBHOE,
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BHYTPUCEPJEYHOE, BHYTPUKOCTHYIO HH]Y3HIO, TOA0O0I0UEHHOE, U HHTPABUTPEATIbHOE, U
aerouHoe. Crioco0 BBeEHUS] MOXKHO BBIOpaTh, HCXO/IS U3 TOTO, HEOOXOAMMO MECTHOE UJTH
CHCTEMHOE JIeUeHHEe, U UCXOJIs U3 00JIaCTH, KOTOpask MOAJIEXKHUT JiedeHuro. [1yTe u mecto
BBEJICHHsI MOKHO BbIOPATh JUIsl YBEINYEHUsI HALIEJICHHOTO BO3JEHCTBYSL.

Crnioco0 BkIIFOYAeT BBEEHUE CPENCTBa, peacTasisitoiero codoit uPHK, nanpumep,
103bl, 1OCTaTOUHOM /s noHmxkeHus: yposHeit MPHK PCSK9 B Teuenue no menbliei mepe 5,
Oosee npennoututenabHo 7, 10, 14, 21, 25, 30 wnu 40 nHel; U HeoOs3aTEILHO BBEACHHE
BTOPO# pa3oBoii 1036l ASRNA, rie BTOpyI0 pa3oBYIO 103y BBOMAST IO MEHbIIEH Mepe uepes S,
Oosee npenmoututenbHo 7, 10, 14, 21, 25, 30 wnu 40 nHel nociie BBEASHUS TEPBOU Pa30BOM
103bI, UHTUOUPYs1, TakUM oOpasom, skcripeccuro rena PCSKO9 y cyObekra.

B ogHOM BapuaHTe OCYIIECTBIIEHUS 03Bl CPEACTBA, MpencTapisitoiiero codboit uPHK,
COTJIACHO HACTOSIIEMY H300PETEHHIO BBOAST HE O0Jiee OHOTO pa3a KakAble YeThIPE HENEeIH,
He OoJiee OTHOTO pasa KaKAble TPHU HEeH, He 00Jiee OJHOrO pas3a KaK/ble BE HEIETH I
He OoJiee OTHOTO pas3a KAKAYIO HENEN0. B 1pyroM BapuaHTe OCYINECTBIICHUS BBEICHUS
MOTYT MPOJOJIKATHCS B TE€YEHUE OHOTO, JIBYX, TPEX WU LIECTH MECSLEB, W OJHOTO roja,
WM JIOJIBLIIE.

B npyrom BapuaHTe OCYILIECTBJIEHUS BBEIEHUE MOXKET NPEAyCMaTPUBAThCs, KOTr/ia
YPOBHU XOJIECTepPUHA JIMTIONPOTEUHOB HI3KOH motHocTH (LDL¢) mnocturarot wimn
MPEBOCXOIAT MPENONpPeNeIeHHbI MUHUMAJIbHBIN YPOBEHD, Kak, HarpumMep, bonee 70 mr/n,
130 mr/mn, 150 mr/nn, 200 mr/na, 300 mr/nn wnu 400 Mr/a.

Kaxk npasmuiio, cpenctso, npencrasisitoinee codboit ”PHK He aktuBusupyer
UMMYHHYIO CUCTEMY, HAHpUMep, OHO HE MOBBILIAET YPOBHU LIUTOKUHOB, KaK, HaIlpuMep,
ypoBuu TNF-anb¢a unu [IFN-ansda. Hanpumep, npu n3amepeHnn npu NOMOIIH aHAJIH30B,
Takux Kak ananmu3 PBMC in vitro, kak, HanpuMep, OIUCAHO B JTaHHOM JOKYMEHTE,
nosbimeHne yposaerd TNF-anbga wiu IFN-anbga coctasnser menee 30%, 20% wmu 10% ot
YPOBHS B KOHTPOJIbHBIX KJIETKaX, 00paboTaHHbIX KOHTPObHON dSRNA, Takoii kak dsSRNA,
KoTOopas He HaueneHa Ha PCSKO.

Hanpuwmep, cyObekTy MOKHO BBOAHMTD TEPATIEBTUYECKOE KOJUUECTBO CPEACTBA,
npenctassironiero codoit uPHK, kak, nanpumep, 0,5 mr/kr, 1,0 mr/kr, 1,5 mr/kr, 2,0 mr/kr
win 2,5 mr/kr dsRNA. Cpenctso, npencrasisitomnee codoit uPHK, MOkKHO BBOIHTB IyTeM
BHYTPUBEHHOU MH(Y3UU B TEUEHHE HEKOTOPOTO MEPUOJIAa BPEMEHH, KaK, HaIIPpUMep, B
TeueHue nepuoaa S MuHyT, 10 MunyT, 15 MunyT, 20 MUHYT Hiau 25 MuHyT. BBenenue
MOBTOPSIFOT, HAIIPUMED, PETYISIPHO, KaK, HAPUMED, Pa3 B IBE HEAENH (/1. €. KaXK/Ible Be
HeJleJIN) B TEYSHHE OTHOTO MECSIa, IBYX MECILEB, TPEX MECSLIEB, YEThIPEX MECSLEB HITH
nogbire. ITocne mepBudHOTO peskrma 006padoTku 00padboTKU MOKHO BBOIUTH MEHEE 4acTo.
Hanpumep, nocine BBefeHUsl pa3 B ABE HEJEIU B TE€UEHHUE TPEX MECSLIEB BBEAEHUE MOXKHO
MOBTOPSTH OAMH pa3 B MECSI] B TEUEHHE LIECTH MECALIEB, WIH rofa, Ui aonslue. Beenenue

cpeactsa, npencrasronero codoit n”PHK, moxer camkars yposau PCSK9, nanpumep, B
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KJIETKE, TKaHW, KPOBU, MOYE HJIN IPYrOl YaCTH OpraHH3Ma MalueHTa, o MeHbIIeH Mepe Ha
10%, no menbiuel Mepe Ha 15%, no menbeit mepe Ha 20%, o MeHbLIel Mepe Ha 25%, 1o
MeHblel Mepe Ha 30%, no Menbuieil mepe Ha 40%, no MeHbliell Mepe Ha 50%, o MeHbLIeH
mepe Ha 60%, o MeHbIel Mepe Ha 70%, no MeHbluel Mepe Ha 80% WM 1O MEHbLIeH Mepe
Ha 90% wu Gonee.

Ilepen BBeneHHEM MOJHON T03BI CPENCTBA, npeacraisitoero codboit nPHK,
NalMeHTaM MOJKHO BBOJIUTh MEHBLIYIO 103y, KaK, Harpumep, Ha 5%> nHPY3HOHHON
peakuuu, 1 HabJIFOAAaTh UX B OTHOLIEHUH OTPULIATEIbHOTO AEHCTBHSI, KaK, HAIpumep,
AJIEPTUYECKUX PEaKIUil UM B OTHOIICHUH MOBBIIIEHHS YPOBHEH JIMITUAOB HJIH KPOBSIHOTO
naByieHus. B apyrom npumepe nmarmeHTa MOKHO HaOJFOAaTh B OTHOLIEHUH HEKEJIATEIbHOTO
UMMYHOCTHMYJIUPYIOLIETO AEHCTBUS, KaK, HAPUMEp, MOBBIIIEHHS YPOBHEH LIUTOKUHA
(mammpumep, TNF-anbda nmm INF-anbda).

D ekt neuerns M npeaynpeanTeIbHOE NeiiCTBUE OYEBHIHBI, KOT/1a HaOIr01aeTcst
CTaTUCTHYECKH 3HAYUMOE YIIYUIIEHHE OJJHOTO MIJIH HECKOJIbKHX TOKa3aTeseil 00Ne3HEHHOTO
COCTOSIHUSI, MJIH 110 OTCYTCTBHIO YCYTyOJICHHUS MIIM PA3BUTHUS] CHMIITOMOB B T€X CITy4asix,
KOTZa UX, IPU UHBIX OOCTOSATENBCTBAX, IPOrHO3UpOBaAIU. B kauecTse npumepa,
OnaronpusTHOE M3MEHEHHE U3MEPSIEMOTO MToKa3aTelis 3a00IeBaHus 10 MEHbIIEH Mepe Ha
10% u mpennmouTUTeNIbHO MO MeHbInel Mepe Ha 20%, 30%, 40%, 50% wunu 6oee MokeT
CIY>KUTh Npu3HaKoM 3¢ dexTuBHOro nedenusi. 06 3¢ (HeKTHBHOCTH ISl JAHHOTO CPENICTBA,
npencrassiromero codoit ”PHK, cornacHo HacTosiieMy H300pETeHUIO UITH COCTaBa TAKOTO
cpeacTna, npencrassaonero coooi nPHK, MOXHO Takke CyAUTh IPU TIOMOIIH
9KCIIEPUMEHTAJIBHOMN JKUBOTHOM MOJIENH AJIsl JAHHOTO 3a00JI€BaHus, KOTOpasi U3BECTHA B
naHHOW obnactu. I1py HCHOIb30BaHUN SKCIIEPUMEHTAIBHOH KUBOTHOH MOZEIIH,
3¢ PEeKTUBHOCTD JIEUSHHUs TOKA3aHa, €CJIN HAOJIFONAI0T CTATUCTUYECKH 3HAYMMOE CHUKEHUE
MapKepa WM YMEHbIICHUE CHMITTOMA.

B onHOM BapuaHTe ocyiiecTBieHus cpeacTBo st RNA1 BBOAST B 103€ OT MPUMEPHO
0,25 mr/kr no npumepHo S0 Mr/kr, Hanpumep, ot npumepHo 0,25 mr/kr 1o npumepHo 0,5
MI/KT, OT puMepHO 0,25 mr/kr 1o npumepHo 1 Mr/kr, oT npumepHo 0,25 MI/KT 1O IPUMEPHO
5 mr/kr, ot npumepHo 0,25 mr/kr o npuMepro 10 MI/Kr, OT mpuMepHO 1 MI/KT O PUMEPHO
10 mr/kr, oT mpuMepHO 5 MI/Kr 10 npuMepHO 15 Mr/kr, ot mpumepHO 10 MI/Kr 10 MPpUMEpPHO
20 mr/kr, OT mpuMepHO 15 MI/KT 10 pUMEpPHO 25 MI/KT, OT mpuMepHO 20 MI/Kr 10
npumepHo 30 MI/KT, OT MPUMEPHO 25 MI/KT 10 pUMepHO 35 MI/Kr uiu ot npuMepHo 40
MI/KT 10 mpuMepHO S0 MI/KT.

B HekoTOpbIX BapuaHTax OCyIiecTBIeHUs cpencTBo 11t RNA1 BBOIAT B 103€
npumepro 0,25 mr/kr, npumepHo 0,5 MI/Kr, npumMepHO | MI/Kr, IpUMEPHO 2 MIV/KT,
NPUMEPHO 3 MI/KT, IPUMEPHO 4 MI/KT, IPUMEPHO S5 MI/KT, IPUMEPHO 6 MI/KT, IPUMEPHO 7
MI/KT, TpUMepHO 8 MI/Kr, mpumepHO 9 Mr/kr, npumepHo 10 mr/kr, npumepHo 11 Mr/kr,

npumepHo 12 mr/kr, npumepHo 13 Mr/kr, npumepHo 14 mr/kr, npumepHo 15 Mr/kr,
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npumMepHo 16 mr/kr, npumepHo 17 Mr/kr, npumepHo 18 mr/kr, npumepHo 19 mr/kr,
npuMepHO 20 MI/Kr, mpuMepHO 21 MI/KT, IpUMEpHO 22 MI/KT, IPUMEPHO 23 MI/KT,
IPUMEPHO 24 MI/KT, IPUMEPHO 25 MI/KT, IPUMEPHO 26 MI/KT, IPUMEPHO 27 MI/KT,
npuMepHO 28 mr/kr, npumepHo 29 mr/kr, 30 mr/kr, npumepHo 31 Mr/kr, mpumepHo 32 MI/KT,
HNPUMEPHO 33 MI/KT, IPUMEPHO 34 MI/KT, IPUMEPHO 35 MI/KT, IpUMEpHO 36 MIV/KT,
npuMepHO 37 MI/Kr, npuMepHO 38 MI/KT, mpuMepHO 39 MI/Kr, npuMepHO 40 MI/KT,
npuMepHO 41 mr/kr, npuMepHO 42 MI/KT, IPUMEPHO 43 MI/KT, IPUMepHO 44 MI/KT,
pUMEpPHO 45 MI/Kr, mpuMepHO 46 MI/KT, IpUMEPHO 47 MI/KT, IPUMepHO 48 MI/KT,
npuMepHO 49 mr/kr wiu npumepHo S50 Mr/kr. B omHOM BapHaHTe OCyIIeCTBICHUS CPEACTBO,
npexacrasisiroinee coboit ”PHK, BBO#AT B 103€ mpuMepHO 25 MI/KT.

Jo3za cpencrea miist RNAI, KOTOPYHO BBOIAT CyOBEKTY, MOXKET ObITh MO00paHa ¢
YPaBHOBELIMBAHUEM PUCKA U MOJIb3bI ONPEIEICHHOMN 103bl, HATPUMED, AJIST TOCTHKESHHUS
HeoOxonumoro yposHs cynpeccunl reHa PCSK9 (koTopeiii onpenenstoT, Hanpumep, NCXOMs]
u3 cynpeccun MPHK PCSKO9, skcnipeccun 6enka PCSK9 nnm cHuskeHust ypoBHEH JTHUMUAOB)
WA HEOOXOMMOTrO TePaeBTUYECKOT0 HITH MPOPHITAKTHIECKOTO AEHCTBHSI, BMECTE C TEM
OJHOBPEMEHHO M30erasi HeXKeNaTeIbHOTO MOOOYHOTO IeHCTBHSL.

B HexoTOpBIX BapHaHTax OCyluecTBIeHUs cpeacTBo 1yt RNA1 BBOAAT ABYMS MK
Oonee nozamu. Ilpu HEOOXOTUMOCTH OOJIErYUTh MPOBENEHNE MOBTOPSIOLIUXCS HITH YACThIX
UH]Y3Ul, MOXKET ObITh Lieneco0Opa3HbIM BXKUBJICHHE YCTPOICTBA A TOCTABKH, HANpUMEp,
Hacoca, NOJYIOCTOSIHHOTO CTeHTA (Hanpumep, BHyTPUBEHHOTO, BHY TPHOPIOIIUHHOTO,
MHTPALMCTEPHAIBHOTO WM BHYTPUCYCTABHOTO), MJIH cocyia. B HeKoTOphIX BapraHTax
OCYIIECTBJIEHHSI YUCIIO WIIM KOJIMYECTBO MOCIIEeI0BATEIbHBIX 103 3aBUCUT OT JOCTI)KEHUS
HeoOxoauMmoro reiictsust, nanpumep, cynpeccun rena PCSK9, nuimm noctrkenus
TePaNeBTUUECKOTO WIIH MPO(PUIAKTHIECKOTO AEHCTBUS, HANpUMEP, YMEHBIIEHHUST CHMIITOMA
TUIEePXOJIECTEPUHEMHH. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHHUS CpeacTBO st RNAI
BBOJIIT B COOTBETCTBHHU CO cxeMoi. Hampumep, cpenctso st RNAi MOKHO BBOIUTB OIMH
pa3 B HeZeJro, ABa pas3a B HEAEIIO, TPU pa3a B HEJEII0, YeThIPE pas3a B HEAEIIO WIH IIATh pa3
B HEZIeJII0. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS CXeMa BKIIFOYAET BBEACHUS C PABHBIMH
UHTEPBAIAMH, HaNpuMep, KaXKIbIi 4ac, KaKIble UeThIPE Yaca, KaKbIe IECTh YaCOB, KaJKIbIe
BOCEMb HaCOB, KaX/Ible IBEHAAIATh YaCOB, KAXKbIU IEHb, KAXKIbIC 2 JTHS, KaXKIble 3 JIHS,
Kaxkple 4 AHs, KaXable S5 THEH, pa3 B HEJIENI0, pa3 B ABE HEJENIH WU pa3 B Mecsl. B npyrux
BapUAHTaX OCYLIECTBIIEHUS CXEMa BKJIIOYAET BBEIEHH C HEOONIBIINM HHTEPBAJIOM C
NOCJIEAYIOLINM 0oJiee TUTENbHBIM NIEPHUOZIOM BPEMEHH, B TEUEHHE KOTOPOT'O CPENICTBO HE
BBOIAT. Hampumep, cxeMa MOXKET BKIIIOYATh MEPBOHAYAJIbHBIN HAOOP 103, KOTOPbIE BBOASAT B
TE€YEeHHE OTHOCUTENbHO KOPOTKOT'O MEPHOAA BPEMEHH (Hanpumep, IpUMEPHO Kakabie 6
4acoB, MPUMEPHO Kaxkable 12 4acoB, NPUMEPHO Kaxkable 24 Jaca, IPUMEPHO Kaxkable 48
4acOB MJIM MPUMEPHO KaXple 72 yaca) ¢ MoCIeAyINUM Ootee IUTUTEIbHBIM NIEPUOIOM

BpeMeHU (Hanpumep, npuMepHO | Henens, NPUMEPHO 2 Hele !, IPUMEPHO 3 HeNenH,



117

IIPUMEPHO 4 Heaenu, NPUMEPHO 5 Hellelb, IPUMEPHO 6 Helelb, IPUMEPHO 7 HEAEIb WIH
pUMepHO 8 HeneNb), B TeueHue KoToporo cpeactso st RNAi1 He BBoxsT. B omHOM
BapHaHTe OCyIIeCTBIEeHUs cpenacTBo st RNAI mepBoHa4YaaIbHO BBOIST KaKbIi 4ac, a
BIIOCJIEZICTBHH BBOJST € O0Jiee AMTENbHBIMI HHTEPBAJIaMu (Hanpumep, pas B I€Hb, pa3 B
HEJIeJII0, Pa3 B IBE HEJeNIN WM pa3 B Mecsl). B qpyroM BapuaHTe OCYLIECTBICHHS CPEACTBO
aist RN A1 nepBoHauaibHO BBOAST €KETHEBHO, a BIIOCIEICTBUN BBOAAT C Oosee
JUTUTENIbHBIMU HHTEPBAJIAMHU (Hanpumep, pa3 B HEJENIO, pa3 B IBE HEAEIH WM pa3 B MECsL).
B HexoTOpBIX BapHaHTax OCYILIECTBICHUs OOJee NITUTEbHBIA HHTEPBAJ YBEJINIHBAETCS CO
BpPEMEHEM, WM €r0 ONPEAEIISTIOT, UCXOAS U3 JOCTHXKEHHsI HEOOXOAUMOro aeicTBus. B
KOHKPETHOM BapUaHTE OCYIIECTBJIEHHs CpeacTBO st RNAI BBOAST ONWH pa3 B I€Hb B
Te4YeHNe NePBOH HeJeNU C MOCJIeAYIOIIUM BBeIEHUEM 03 pa3 B HEZEN0, HaulHas C
BOCBMOTO JHs BBEIeHUsI. B TpyroM KOHKpETHOM BapHaHTe OCYLIECTBIICHUS CPEICTBO [T
RNAI BBOZST "epe3 IeHb B TEUEHUE MEPBOH HEJENHU C MOCIEAYIOIINM BBEICHUEM J103 pa3 B
HEJIeJII0, HAuUMHas C BOCbMOTI'O 1HsI BBE/ICHUS.

B ogHOM BapuaHTe OCYIIECTBIICHUS] CPEACTBO, MpeacTassitoiiee codoi nPHK,
BBOJSIT /1BA pa3a B HeJeMo. B 01HOM BapHaHTe OCYIECTBIIEHUS CPEACTBO, IPEACTaBIISIIOIIEe
coboii ”PHK, BBozsT 1Ba pasa B Hepenro B 1o3e 1 mr/kr. B apyrom BapuanTe
OCYIIECTBJICHUS CPEACTBO, peacTansiromee coooit ”PHK, BBomsT aBa pasa B HeIeno B
no3e 2 MI/KT.

B oxgHOM BapmuaHTe OCyIIECTBIICHUS CPEACTBO, Mpeacrassitoiiee codoi nPHK,
BBOZSIT OIMH pa3 KakAble 1B HeAenu. B 0qHOM BapuaHTe OCYILIECTBJIEHUs CPENCTBO,
npenctasisiroinee codoit ”PHK, BBoaaT oauH pa3 kakable ABe Henenu B no3e 1 mr/kr. B
IPYroM BapUaHTe OCYIIECTBJICHHUS] CPEACTBO, peacTapisitoiiee coboit uPHK, BBomsaT oquH
pas Kaxple 1BE HEAENU B 103€ 2 MI/KT.

B ogHOM BapuaHTe OCYIIECTBIIEHUS] CPEACTBO, MpeacTasJsitoiiee codoii nPHK,
BBOJSIT OIVH pa3 B HeZel0. B 0fHOM BapuaHTe OCYIIECTBICHUs CPEICTBO, MPEACTABIISAIOLIEe
coboti ”PHK, BBomsiT ouH pa3 B Hexeno B no3e 0,5 mr/kr. B ogHOM BapuanTe
OCYIIECTBJICHUS CPEACTBO, pencTanisioiee codoit uPHK, BBomsAT ouH pas B HEIENIO B
nose 1 mr/kr. B 1pyrom BapuaHTe OCYIIECTBIIEHHS CPENCTBO, MPEACTABIAIOMEee COOO0M
uPHK, BBOIST OMH pa3 B HEOENO B 103€ 2 MI/KT.

B HexoTOpBIX BapHaHTax OCyIIeCcTBICHUS cpeacTBo 1ist RNA1 BBOAAT pu pekume
JO3UPOBAHUS, KOTOPBIN BKJIFOUAET “(ha3y HACBILICHUS W3 BBEACHUH C HEOONBLINMHU
WHTEPBAJIaMH, 32 KOTOPOI MOXKET ClieoBaTh “(a3a moaaep:kaHusi’, B KOTOPOH CPEACTBO IS
RNAI BBOzSIT ¢ Oonee MIMTENbHBIMHA HHTEPBAJIAMH. B OTHOM BapuaHTe OCYIIECTBIECHHS
(baza HACBHILEHNs BKIFOYAET ISITh €XKEeIHEBHBIX BBeAeHNN cpencTa st RNAI B TeueHue
nepBoil Henenu. B apyrom BapuaHTe ocyiuecTBieHus ¢a3a moanepKaHus BKIFOYAET
BBeieHus cpeacta st RNAI onuH wnu 1Ba pasa B Heneno. B 1OonoIHUTENbHOM BapHaHTe

ocyIecTBIeHHs (paza nmoaaep kaHus IIUTCSA S Henenb. B 0oqHOM BapuaHTe OCyIECTBICHHS
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(haza HaCBILIEHUs BKJIFOYAET BBeEeHUE 103kl 2 MI/Kr, 1 Mr/kr wimum 0,5 MI/KT 1sTh pa3 B
Henemo. B npyrom BapuaHTe ocyiecTBieHus (as3a MmoanepKaHus BKIKOYAET BBEIEHUE 036
2 mr/kr, 1 mr/kr wiu 0,5 MI/KT OUH pas, ABa pasa WK TPH pa3a B HEAEIIO, OAUH pa3 KaKIble
ZIBE€ HEEH, OJIUH pa3 KaXJIble TPU HeNeNH, OAMH pa3 B MECSL, OIUH pa3 Kaxble ABa
MecsLa, OAMH pa3 KaKAble TPU MECsLA, OJUH pa3 KakK/ble UeThIpe MeCsIa, OJUH pa3 KakKble
IISITh MECSILIEB UJIM OJIUH Pa3 KakJble IIEeCTb MECSLEB.

JIro0yro U3 3TUX CXeM He00s3aTeTbHO MOKHO MOBTOPSTD AJISi OJHOTO MJTH
HECKOJIbKUX MOBTOPOB. YHCIIO MOBTOPOB MOXKET 3aBUCETh OT JOCTIXKEHUS] HEOOXOAMMOro
nevicteusi, Hanpumep cynpeccun rena PCSKO, w/wnm nocTnkeHns TepaneBTUYeCKOro Wik
PO HUIAKTHIECKOTO NEHCTBUS, HaNpumMep CHUXKEHHUSI YPOBHEH CBIBOPOTOYHOTO XOJIECTEPUHA
WJIA YMEHBIIEHUS] CHMIITOMA THIEPXOJIECTEPUHEMUU.

B nomonHUTENnpHBIX BapHaHTaxX OCyLIeCTBIeHHs BBeaeHHe SIRNA oCyIecTBisiioT B
KOMOWHAIMHU C TOTIOJIHUTEIIbHBIM T€PAIeBTHIECKUM cpenicTBOM. SIRNA u mononHuTensHOe
TEPAINEeBTHYECKOE CPEACTBO MOKHO BBOJUTH B KOMOWHALIMH B OTHON U TOH K€ KOMITO3HLINH,
HANpUMep MapEHTEPATBHO, WU JOTIOJIHUTEIbHOE TEPAIEBTHIECKOE CPEICTBO MOKHO
BBOJIUTH KaK YacCTh OTJEJIbHON KOMIO3ULIUU HITH JPYTUM CIIOCOOOM, OIIMCAHHBIM B TAHHOM
TOKYMEHTE.

ITprMeps! TOTIOTHUTENBHBIX TEPANEBTUUECKUX CPEICTB BKIIIOYAIOT CPENCTBA,
W3BECTHBIE JUIS JICUSHNs] HAPYIIEHUH JUIMUIHOrO OOMEHa, TAKUX KaK T’MIePXOJIeCTEPUHEMIS,
arepockiepos wiu gucnununemus. Hanpumep, siRNA, onmcaHHbIie B HACTOALIEM
n300pEeTEeHNH, MOXKHO BBOJUTD, Hanpumep, ¢ nHruontopom peaykrazsl HMG-CoA
(nanpumep, craTuHOM), PUOPATOM, CEKBECTPAHTOM JKEJTYHBIX KHCJIOT, HUALIMHOM,
AHTUTPOMOOLIMTAPHBIM CPEACTBOM, MHITMOMTOPOM aHTMOTEH3UHITPEBPALIAIOLIETO (PepMEHTa,
AHTarOHHCTOM peLenTopoB aHruotensuHa Il (vanpumep, nozapTaHoOM Kanus, Kak, HaIpUMep,
Cozaar® ot Merck & Co.), uaruduropom auunCoA xonecrepun-aumwirpachepassl (ACAT),
UHTUOUTOPOM abCcopOIIMM XOIeCTepruHa, MHTHOUTOPOM TPAHCIIOPTHOTO Oenka 3¢upos
xonecreprHa (CETP), ”HTHOMTOPOM MHUKPOCOMAJIBHOTO OeNKa-NMepeHOCYHKa TPUIITHLEPUIOB
(MTTP), MomyaTOpOM XOJIECTEPUHA, MOAYJISITOPOM JKETUHOU KUCIIOTHI, AFOHUCTOM
peuenTopa, akTuBHpyeMoro npoiudeparopom nepokcucoMm (PPAR), cpenctsom aiist reHHOM
TepaIuy, KOMIUIEKCHBIM 3aLIUTHBIM BEIECTBOM JJIst cocynoB (nanpumep, AGI-1067 ot
Atherogenics), nuaruouropom riukonporeuna I1b/I1la, acnupuHOM HITH aCTUPUHO-TIOAOOHBIM
BemecTBoM, nHruoutopom IBAT (nanpumep, S-8921 ot Shionogi), ”HTHOUTOPOM CHUHTE3A
CKBaJICHA WJTH MHTHOUTOPOM MOHOIIMTAPHOTO XeMoarTpaktaHTHoro oenka (MCP)-L.
HnmoctpaTuBHble HHrHOUTOPHI peayktazbl HMG-CoA BKIIIOUAIOT aTOPBACTATHH
(Lipitor®/Tahor/Sortis/Torvast/Cardyl ot Pfizer), npaBacratun (Pravachol ot Bristol-Myers
Squibb, Mevalotin/Sanaprav ot Sankyo), cumBactatus (Zocor®/Sinvacor ot Merck, Denan
ot Boehringer Ingelheim, Lipovas or Banyu), nosacratua (Mevacor/Mevinacor ot Merck,

Lovastatina ot Bexal, Liposcler or Cepa Schwarz Pharma), ¢pnysacratun
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(Lescol®/Locol/Lochol ot Novartis, Cranoc ot Fujisawa, Digaril ot Solvay), nepusacratun
(Lipobay/Glaxo ot Bayer, Baycol or SmithKline), posysactarun (Crestor® ot AstraZeneca)
u nutuBacTtaTuH (uraBactatun/pusuBactatut) (Nissan Chemical, Kowa Kogyo, Sankyo u
Novartis). Mnmoctpatusable GuOpaThl BKIIOYAIOT, Hanpumep, Oezadudpar (nanpumep,
Befizal ®/Cedur®/Bezalip® ot Roche, Bezatol ot Kissei), knopubpar (nanpumep, Atromid-
S® ot Wyeth), denodpubpar (nanpumep, Lipidil/Lipantil ot Fournier, Tricor® ot Abbott,
Lipantil ot Takeda, nxxenepuku), rempudposun (nanpumep, Lopid/Lipur ot Pfizer) u
unpodudtpar (Modalim® ot Sanofi-Synthelabo). MnrocTpaTUBHBIE CEKBECTPAHTBI
JKEJTYHBIX KUCJIOT BKIIIOYAOT, Hanpumep, xonectupamuH (Questran® u Questran Light™ ot
Bristol-Myers Squibb), konectunon (nanpumep, Colestid ot Pharmacia) u xonecesenam
(WelChol™ ot Genzyme/Sankyo). MimrocTpaTUBHBIE CPEACTBA JUISI TEPATTHH ¢ HUAITHOM
BKJIFOUAIOT, HANPUMEDP, COCTABBI C OBICTPBIM BBICBOOOXKIEHHEM, Takue Kak Nicobid ot
Aventis, Niacor ot Upsher-Smith, Nicolar ot Aventis u Perycit or Sanwakagaku. Cocrassr
3aMeIJICHHOTO BHICBOOOKICHHUS ¢ HUALIMHOM BKJIIOUAtOT, Hanpumep, Niaspan ot Kos
Pharmaceuticals u Slo-Niacin ot Upsher-Smith. MnmtoctparnBHbie aHTUTpOMOOIIUTAPHBIE
CpPenCTBa BKIIOUAIOT, HANpUMeD, aCUpuH (Hanpumep, acCupuH OT Bayer), kionuaorpesnb
(Plavix ot Sanofi-Synthelabo/Bristol-Myers Squibb) u Tuknonunun (ranpumep, Ticlid ot
Sanofi-Synthelabo u Panaldine ot Daiichi). Ipyrue acnupus-nogo0HbIe COeNUHEHHS
npuronubie B komOuHamn ¢ dsSRNA, Hauenennsimu Ha PCSKO, BritouaroT, nanpumep,
Asacard (MeaneHHO BeICBOOOKAatomuiicst acnupuH oT Pharmacia) n mamukorpens
(Kanebo/Angelini Ricerche/CEPA). MnmrocTpaTuBHblE HHTHOUTOPBI
AHTHOTEH3UHIIPEBPAILAIOIIEr0 (PepPMEHTA BKIIIOYAOT, Hanpumep, paMunpui (Hanpumep,
Altace ot Aventis) u sHananpun (Hanpumep, Vasotec ot Merck & Co.). MnnmrocTpaTuBHbIE
uHrnoutops annaCoA :xonecrepun-armnrpacepasnsl (ACAT) BKiIrOUAIOT, HaNIpUMep,
aBazumuO (Pfizer), s¢pmrormmud (BioMsrieux Pierre Fabre/Eli Lilly), CS-505 (Sankyo u
Kyoto) u SMP-797 (Sumito). MnnmrocTpaTHBHBIE MHTHOUTOPBI a0COPOLIUH XOJIeCTepUHa
BKJIFOUAIOT, Hanpumep, 33eTumud (Zetia® ot Merck/Schering-Plough Pharmaceuticals) u
Pamaqueside (Pfizer). MmmtoctpatusHbie narudutopsl CETP Britouaror, nanpumep,
topuerpanud (Takke HasbiBaeMblii CP-529414 ot Pfizer), JTT-705 (Japan Tobacco) u CETi-I
(Avant Immunotherapeutics). MiurrocTpaTuBHBIE HHTHOUTOPBI MUKPOCOMAJIBHOTO OeJKa-
nepeHocunka Tpurimiepunos (MTTP) Bkmrouatot, nanpumep, nmrmuranun (Bayer), R-
103757 (Janssen) u CP-346086 (Pfizer). [pyrue munoCcTpaTuBHbBIE MOIYJISITOPBI
xXoJiecTepuHa BKIItO4aroT, Hanpumep, NO-1886 (Otsuka/TAP Pharmaceutical), CI-1027
(Pfizer) m WAY-135433 (Wyeth-Ayerst).

NnnrocTpaTuBHBIE MO JISITOPBI KETUHON KUCIOTHI BKIIOUatoT, Hanpumep, HBS-107
(Hisamitsu/Banyu), Btg-511 (British Technology Group), BARI-1453 (Aventis), S-8921
(Shionogi), SD-5613 (Pfizer) u AZD-7806 (AstraZeneca). nnrocTpaTHBHbBIE arOHUCTBI

penenitopa, aktTuBupyemoro nposudeparopom nepokcrucom, (PPAR) Bxirouaror, nanpumep,
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te3arnutaszap (AZ-242) (AstraZeneca), HerornurazoH (MCC-555) (Mitsubishi/Johnson &
Johnson), GW-409544 (Ligand Pharniaceuticals/GlaxoSmithKline), GW-501516 (Ligand
Pharmaceuticals/GlaxoSmithKline), LY-929 (Ligand Pharmaceuticals u Eli Lilly), LY-
465608 (Ligand Pharmaceuticals u Eli Lilly), LY-518674 (Ligand Pharmaceuticals u Eli
Lilly) u MK-767 (Merck u Kyorin). MnmoctpaTiHBHbIE CpeACTBA IJIs1 pA3HOBUAHOCTEH
reHHo# Tepanuu BKmovaroT, Hanpumep, AAGWEGF 121.10 (GenVec), ApoAl (UCB
Pharma/Groupe Fournier), EG-004 (Trinam) (Ark Therapeutics) u ATP-cBsi3biBaroimas
kaccera-tpancnioprep-Al (ABCAT1) (CV Therapeutics/Incyte, Aventis, Xenon).
HUnmroctpatuBHbie HHrHOUTOPHI rvkonporeuna Ilb/Illa BkmtovaroT, Hanpumep, pokcududan
(Taxske HazpiBaeMblii DMP754, Bristol-Myers Squibb), rantopuban (Merck
KGaA/Yamanouchi) u kpomadubdan (Millennium Pharmaceuticals). MmmoctpatuBHbie
UHrUOUTOPBI CHHTE3a CKBAJICHA BKIIOUAIOT, Hanpumep, BMS-1884941 (Bristol-Myers
Squibb), CP-210172 (Pfizer), CP-295697 (Pfizer), CP-294838 (Pfizer) u TAK-475 (Takeda).
HUnmoctpatusHeiM nHruOuTOopoM MCP-I sBrsiercs, nanpumep, RS-504393 (Roche
Bioscience). ITpotuBoatepocknepornueckoe cpenctso BO-653 (Chugai Pharmaceuticals) u
NPOM3BOIHOE HUKOTHHOBOMH kucnoTel Nyclin (Yamanouchi Pharmacuticals) Takxxe momxoznst
it BBeneHus1 B komOuHaumu ¢ dSRNA, onucaHHON B HACTOSIIEM H300pPETeHUU.
UnnroctpaTUBHBIE CpeicTBA KOMOMHUPOBAHHO Tepanuu, MOAXOISIIHUE [JIsl BBEICHUS C
dsRNA, nanenenusivu Ha PCSK9, BrIHOUarOT, Hanpumep, anBukop (HUAMH/JIOBACTaTHH OT
Kos Pharmaceuticals), amnonunun/aropsacratus (Pfizer) u 33eTumu®/cumBacraTius
(nanpumep, Tabnetku Vytorin® ¢ nozuposkoit 10/10, 10/20, 10/40 u 10/80, Merck/Schering-
Plough Pharmaceuticals). Cpencrsa s ieueHHs TUIIEPXOJIECTEPUHEMUH, U MTOAXOISLIHE
nust BBeneHus: B komOuHauuu ¢ dsRNA, nauenennsivu Ha PCSKO, Brimouarot, nanpumep,
JIOBaCTaTHH, HUALMH, TAaONETKY C IPOJIOHTMPOBAHHBIM AeticTBueM Altoprev® (Andrx Labs),
noBacratuH, Tabnetku Caduet® (Pfizer), amnonunun Oe3unat, aropBacTaTuH B hopme
kanbLuueBoi comy, Tabnetku Crestor® (AstraZeneca), po3yBacTaTiH B (hOpMe KaJIbLIUEBOH
couy, kancyJbl Lescol® (Novartis), ¢payBactatiud B popme HaTpueBoii conu Lescol®
(Reliant, Novartis), ¢payBactatux B popme HaTpueBoi conu, Tadierku Lipitor® (Parke-
Davis), aropBactatuH B opMe KanblreBoii conu, karncysl Lofibra® (Gate), Tabnerku ¢
nposIoHrupoBaHHbIM AerictBueM Huacnan (Kos), Huanms, Tadnerku Pravachol (Bristol-
Myers Squibb), npaBacratun B popme HaTpueBoli conu, Tadnetku TriCor® (Abbott),
¢denopubpar, Tabnerku Vytorin® ¢ nosuposkoii 10/10 (Merck/Schering-Plough
Pharmaceuticals), 33etumu0, cumBacratus, Tadnerkun WelChol™ (Sankyo), koneceBenam B
dbopMe XJIOpUCTOBOIOPONHOM comu, TabneTku Zetia® (Schering), 33eTumMud, Tabnektu
Zetia® (Merck/Schering-Plough Pharmaceuticals) u 33eTumu0, Tabnerku Zocor® (Merck).
B ogHOM BapmuaHTe OCYIIECTBIEHUS] CPEACTBO, Mpencrasisitoiiee codboi nPHK,
BBOJSIT B KOMOMHAIMK ¢ KOMOMHanuel »3etumubda/cumpactatuta (Hanpumep, Vytorin®

(Merck/Schering-Plough Pharmaceuticals)). B omHoMm BapuaHTe OCyIIECTBJICHHS CPEACTBO,



121

npexacrasisiroiee coboit ”PHK, BBOAAT mauueHTy U 3aTeM NalUeHTy BBOISAT
TOTIOJIHUTEIBHOE TEPANIEBTUUECKOE CPEACTBO (UM Vice versa). B apyrom BapuaHTe
OCYIIECTBJIEHUs CPeACTBO, npencTasirsiomee codoit uPHK, u nononnurensaoe
TeparneBTUYECKOe CPEACTBO BBOAST OAHOBPEMEHHO.

B npyrom acnekre B HaCTOsIIEM H300PETEHNH ONHUCAH COCOO MHCTPYKTHPOBAHHUS
KOHEYHOT' O TOJIb30BATENsA, HANpuMep JULA, OCYIIECTBISAOEr0 YXO1 WIH JEUECHUE, WIn
cyOBbeKTa, B OTHOLIIEHHH TOTO, KaKk BBOAUTH CPENCTBO, npeacTapisitoiee codort uPHK,
OINUCAHHOE B JTAHHOM JoKyMeHTe. Crioco0 BKIIFOUAET, HEOOs3aTeNIbHO, IPEIOCTABIICHHE
KOHEYHOMY IOJIb30BATEIIF0 OHOMN MITH HECKOJBKUX JI03 CPEICTBA, MPEACTABISIFOIEro cOO0H
uPHK, 1 uHCTpyKTHpOBaHHE KOHEYHOTO 10JIb30BaTENs IO BBEEHUIO CPECTBA,
npexacrasisiroinero coboit ”PHK, B pexrmMe, OMMCAHHOM B JAHHOM JOKYMEHTE, TAKHM
00pa3oM, HHCTPYKTHPYSI KOHEUHOT'O TIOJIb30BATEJIS.

B onHOM acniekte HacTosiiee H300peTeHNe MPEeayCMaTPUBAET CIIOCO0 JIeUeHHUs
NalMeHTa IMyTeM OTOOpa MAaMeHTAa MPH YCJIOBUH, YTO MALEHT HYKIAeTCs B CHIDKEHUH
yposHst LDL, cHmkennn yposast LDL 6e3 cumkenns yposuss HDL, cHikennn ypoBHst ApoB
VI CHIDKEHUH YPOBHS o01mero xonecrepuna. Crocod BKIFOYaeT BBeieHHe nanueHTy siRNA
B KOJINYECTBE, JOCTATOUHOM JJIsl CHIbKeHus ypoHeil LDL unu yposHeit ApoB y nanueHnra,
nanpumep, 6€3 CHIKEHUS B 3HAUUTENbHON creneHn yposaeld HDL.

I'eneTnueckas npeapacnonoXeHHOCTb UTPAaeT POJib B PA3BUTHH ACCOLIMMPOBAHHBIX C
LIeJIeBbIM T'€HOM 3a00JIeBaHUM, Hanpumep, TunepaunuaeMun. TakuM oOpa3oM, NalueHTa,
Hy>kaaromerocst B SIRNA, MOXHO BBISIBUTD ITyTE€M aHAJIM3a CEMEHHOTO aHaMHEe3a WJTH,
HanpUMep, TECTUPOBAHUS HA HAJIMYKUE OJHOTO WJIK HECKOJIBKUX T'€HETUYECKUX MapKEpOB WU
BapuaHTOB. [IprMepbl FeHOB, BOBJICYEHHBIX B THIIEPIINIUIEMHIO, BKIIIOYAIOT, Oe3
orpaHudenus, nanpumep, takosble perientopa LDL (LDLR), anonunporentos (ApoAl,
ApoB, ApoE u T. i), TpancnoptHoro Oenka s3¢upos xonecrepuna (CETP),
munonporennnunasel (LPL), neuenounoi nunasel (LIPC), sunorenuansHoi munasel (EL),
aeuuTuH:xonecrepuH apntpancdepassl (LCAT).

MenuuuHCKui paOOTHHUK, TAKOH KaK Bpay, MEAULIMHCKAS CECTPA, WU YIEH CEMbU
MOTYT IPHUHSTH BO BHUMaHUE CEMEWHbIN aHaMHe3 Nepesl Ha3HaUeHUEM UIIH BBEACHUEM
cpenctsa, npencrassonero codoit ”PHK, cornacno nHacrosmemy n3odperennto. Kpome
TOTO, MOKHO BBITIOJIHUTH aHAJIU3 JJIs1 ONIpEesIeHIs TeHOTHNa Win ¢peHoTuna. Hampumep,
Mo>kHO BeIoMHUTH JIHK-aHanms3 ¢ o6pasuom ot nanwenTa, Hanpumep odpasoM KPOBH, IS
ycranosneHnst PCSK9-renoruna w/nim -penoruna nepen BeeaeHneM nauneHTy dsRNA k
PCSKO. B npyrom BapuaHTe OCYIIECTBICHHS BBITIOJHSIIOT aHATU3 JJIs1 yCTAHOBJICHUS
POACTBEHHOTO reHoTuna wuin penoruna, nanpumep, LDLR-renoruna. [Ipumepst
reHeTU4eCKuX BapuaHToB reHa LDLR MOXHO HaliTU B ypOBHE TEXHUKU, HANPUMED, B
CIEAYIOINX Iy OIMKALHSIX, KOTOPbIE BKIFOUEHBI pu oMoty ccbltku: Costanza et al (2005)
Am J Epidemiol. 15;161(8):714-24;, Yamada et al. (2008) .J Med Genet. Jan;45(1):22-8,
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snekrpoHHas nyomukanus 31 asrycra 2007 r.; u Boes et al (2009) Exp. Gerontol 44: 136-

160, anexTponHas nmyonukauus 17 HosOpst 2008 .

VI. HaGopsl

Hacrosimee n3o0perenue Takke npeaycMaTpuBaeT Habopsl ATt IPUMEHEHUs JTI000ro
U3 cpencTs, npeacrapsitomux codort uPHK, w/wnm ocyiectBienus r000ro u3 cnocodos
COTJIACHO HACTOSILIEMY H300peTeH 0. Takue HaOOPbI BKIIIOYAOT OHO HJTH HECKOJIBKO
cpencts st RNAI M MHCTPYKLMU IO PUMEHEHUIO, HANpUMep, MHCTPYKLIUH JUIS
uHruouposanus sxcrpeccud PCSK9 B kjeTke myTeM NpuBENeHUs KIETKUA B KOHTAKT CO
cpeacteom(amu) 1t RNAI B konmuecTse, 3Q(PeKTHBHOM JJIs1 HHTHOUPOBAHHS SKCIPECCHH
PCSK9. HaGops! MOTYyT HEOOS3aTENBHO TOTIOJIHUTEIBHO COAEPIKaTh CPEACTBA ISt
NPUBEICHUS KIETKH B KOHTAKT cO cpeactBoM st RNAI (nanpumep, ycTpoOWCTBO ISt
WHBEKLINHN) WIH CPEACTBA AJIs onpeneneHus crenenu narunonposanusi PCSK9 (nanpumep,
cpeactsa ans onpenenenus crenenu nHruobuposanust MPHK PCSK9 wnu 6enka TTR). Takue
cpeacTsa ajs onpeneneHus crenenn nHruouposanust PCSK9 moryT BKiIrOUaTh CpencTsa s
noJiy4eHus: oopasua ot cyObeKkTa, TAaKOro Kak, Hanpumep, odpasen rua3msl. Habopbr
COTJIACHO HACTOALIEMY H300PETEHHIO HEO0S3aTENbHO MOTYT NONOJIHUTEIBHO CONEPKaTh
cpencTsa st BBeAeHust cpeacraa(cpencts) st RNA1 cyObekTy wiu cpeacTna st
OTIpeieNIeHus] TepaneBTuIecKy 3PpPEeKTUBHOrO MK NMpopUIaKTUIECKH 3(PEKTUBHOTO

KOJIMYCCTBA.

Ecnu He yka3aHO MHOE, BCe TEXHUYECKHE U HAyYHbIE TEPMHUHBI, UCIIOIb3yEMbIE B
JaHHOM JJOKYMEHTE, IMEIOT TaKOe 3HaYeHHe, KOTOPOe OOBIYHO MOHSATHO CIIEIHAINCTY B
00JIaCTH TEXHUKH, K KOTOPOI OTHOCHTCSI HACTOsALIEee N300peTeHne. XOoTs ClOCOObI U
MaT€pHralibl, aHAJJOTUYHBIC UJIN SKBUBAJICHTHBIC TAKOBbIM, OIIMCAHHBIM B JaHHOM JOKYMCHTC,
MO’KHO TIPUMEHSITh B IPAKTUYECKOM OcyliecTBiIeHnu win ucnbitanur uPHK u cioco6osB,
OINMHCAaHHBIX B HACTOALIEM I/1306peTeHI/II/I, noaxoasiue CII0COOBI U MaTepHrabl ONMMCAaHbI
Hike. Bee HY6.HI/IKaI_II/II/I, 3asIBKH Ha MAaTCHT, MATEHTBI U APYTHUE JINTCPATYPHbIEC NCTOYHUKH,
KOTOPBIC YIIOMHWHAKOTCA B JAHHOM JOKYMCHTE, BKIIFOUCHBI IMOCPEACTBOM CCBIJIKH BO BCell
cBoeli monHoTe. B cnydae koH(IMKTa, HACTOSIIEE OMMCAHNE, BKIIFOYast ONpeAeIeH s, OyeT
UMETh MPEUMYILIECTBEHHYIO criTy. Kpome Toro, Matepualibl, CocoObl i MPUMEPHI SIBJISIFOTCS

TOJIbKO WUIKOCTPATUBHBIMU U HE MOAPA3YMEBAIOTCA KaK OrpaHUYIUBAOIINE.

MNPUMEPHI
Matepuanbl 1 c1ocoobl

CJ'IGI[YIOI_[II/Ie Mar€puajbl U CIOCOOBI UCITOIb30BAIH B npuMmepax.
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Cunmes k/[HK ¢ ucnonvzoeanuem nabopa "ABI High capacity cDNA reverse transcription
kit" (Applied Biosystems, @opcmep-Cumu, Kanughopnus, Ne no kam. 4368813)

Macrep-mukc u3 2 Mk 10X Oydepa, 0,8 mxn 25X ANTP, 2 Mk cnyyaitHbIX
npaiimepos, 1 Mk oOpaTHO# TpaHckpunTasel, 1 Mk naruouropa PHKaser u 3,2 mxin H2O Ha
peakuuto nobasnsiu B 10 Mkt obmmert PHK. x/IHK nmony4anu ¢ ucnosib3oBaHuem
tepmoumkiepa Bio-Rad C-1000 umu S-1000 (Hercules, Kanudupnus) nocpencrsom
cnenytomux craguii: 25°C 10 muH., 37°C 120 muHn., 85°C 5 ¢, xpanenue npu 4°C.
Knemounas xynemypa u mpancghexyuu

Knetku Hep3B, HepG2 unu HeLa (ATCC, Manaccac, BupmpkuHust) BeIpaliuBaiiu
npaktudecku 10 ciavsiaus nmpu 37°C B armocdepe 5% CO» B peKOMEHIOBAHHOM cpefie
(ATCC), nononuennoi 10% FBS u rmyramunom (ATCC), nepen oTaeneHHEeM OT YaIlKH
[Terpu nytem 06padoTku TpurcuHOM. [[J1st AyIUIEKCOB, OTCOPTUPOBAHHBIX B 96-TyHOUHOM
dbopmarte, TpaHCHEKLUIO BHITIONHSIH yTeM nodasnenus 44,75 mxi Opti-MEM ¢ 0,25 Mk
Lipofectamine RNAiMax na nysky (Invitrogen, Kapnc6an, Kamugopraus, Ne mo kar. 13778-
150) x 5 mxx kaxkporo aymiekca siRNA B oTnenbHOI TyHKe B 96-TyHOUHOM IUIAHIIETE.
Cwmech 3aTeM HHKYOMPOBAJIM PU KOMHATHOH TemniepaType B TeueHue 15 munyt. Ilarpaecst
MKJT HOJIHBIX MUTATENbHBIX cpej] 6e3 aHTMOMOTHKa, coepkamux ~2 x10* kneTok, 3atem
nobasysin k cmecu SIRNA. JI71st [yniiekcoB, OTCOPTHPOBAaHHBIX B 384-myHOUHOM (popmare,
5 mxn Opti-MEM c 0,1 mxa Lipofectamine RNAiMax (Invitrogen, Kapncban, Kanudopaus,
Ne o xat. 13778-150) cmermmBanu ¢ 5 MKJ kaxnaoro ayriekca sitRNA Ha OTAENbHYIO JIYHKY.
Cmech 3aTeM HHKYOMPOBAIM PU KOMHATHOH TemnepaType B TeueHue 15 MuHyT ¢
nocyienyoounM godasnenueM 40 MKJI MOJHBIX MUTATENbHBIX Cpea 0e3 aHTHOMOTHKA,
conepxammux ~8 x10° kietok. KneTku nHkyOupoOBanu B TedeHue 24 4acoB Mepes OuMCTKOM
PHK. DxcrniepMeHTb! B OTHOLIEHNH PAa30BON J03bI BBIMOJIHSIN TPU KOHEUHON
KOHUeHTpauun aymiekca 10 HM u 0,1 HM u skcrieprMeHThI B OTHOLEeHUH 3¢ dexra 103bI
BBINIOJIHSUIUA € UCTIONb30BaHueEM 8 X 5-KpaTHBIX CEpUNHBIX pa3BeAeHUH, HaunHas ¢ 2 HM.
Tpancghexyus nocpeocmeom c60600H020 NO2NOWEHUS

ITate Mkn kaxxnoi koHbroTUpoBanHOl ¢ GalNac siRNA B PBS obbenunsuu ¢ 3X10*
CBEXKEPa3MOPOKEHHBIX KPHOCOXPAHEHHBIX TeMaTOIMTOB MakakoB-kpaboenos (In Vitro
Technologies-Celsis, bantumop, Mspunenn;, cepuiiasiii Homep JQD), pecycneHnnpoBaHHBIX
B 95 Mk cpen "In Vitro Gro CP media" (In Vitro Technologies-Celsis, bantumop,
MbpuseHn), B KaXKI0H TyHKe 90-1yHOYHOTrO riaHmeTa win S5 Mk siRNA u 45 Mk cpen,
conepskamux 1,2x10° knerok, anst Gpopmata 384-nyHounoro mianmera. Cmecu
MHKYOHpoBaiu B Te4eHue npuMepHo 24 gacos nipu 37°C B atmochepe 5% CO;. siRNA
TECTUPOBAJIU NPU MHOKeCTBe KoHUeHTpauui ot 500 1o 0,1 HM 1 5xCnepuMeHTOB B
OTHOLIEHUHU Pa30BOM A03bI U C UCHOJIb30BaHUEM 8 X 5-KpPaTHBIX CEPUMHBIX PA3BENCHUN,

HaunHas ¢ S00 HM, 17151 5KCTIepUMEHTOB B OTHOIIEHUH d(dexTa 10361
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Buioenenue ooweit PHK ¢ ucnonvzosanuem nabopa "DYNABEADS mRNA Isolation Kit"
(Invitrogen, nomep no xamanoey 610-12)

Knetku codupanu u musuposanu B 150 Mk musnpyromero/cassbiBatoiero oydepa,
3aTeM CMEeLIMBaJIH B TeueHue 5 MunyT rpu 850 00./muH. ¢ nomotsto Eppendorf
Thermomixer (CKOPOCTb CMeLIMBaHKS ObLIA OMHAKOBOM Ha MPOTSKEHUU porecca). JlecsaTs
MHKPOJIUTPOB MATHUTHBIX TPaHyJ1 U 80 MKJI CMECH JIM3HPYIOIIEro/cBsi3bIBaromero oydepa
n00aBJISIM B KPYTJIONOHHBIH IJIAHILIET M CMEIIUBAJIH B TeueHHe | MUHYThl. MarHuTHbIE
rpaHyJibl QUKCHPOBAJIM MPU MOMOIIY MArHUTHOTO CTEHJIA M CYTIEPHATAHT Y AN Oe3
cMmenieHus rpanyJ1. Ilocie ynaneHus: cynepHaTaHTa JU3UPOBAHHbBIE KJIETKU TOOABIISUTH K
OCTaBIIMMCS TPaHyJIaM U CMEIIUBaIU B TeueHune S MuHyT. [locne ynanenus cynepHaTaHTa
MarHUTHBIE TPaHYJIbl TPOMBIBAIH 2 pasa 150 Mk nmpoMbiBoYHOTO Oydepa A U CMEIIMBAIH B
TedeHue 1 MuUHYTBIL. [ paHyibl onsiTh PUKCHPOBAIIM U CYIEPHATAHT YAAJLUIN. [ paHy bl 3aTeM
npombiBay 150 MK mpoMeiBouHOTO Oydepa B, pukcupoBany u cynepHaTaHT yIAJSIIH.
I'panynsl 3aTem npomsiBaiu 150 Mk smoupyromero Oydepa, GPUKCHpOoBaIN U CylepHATAHT
ynassumy. ['paHynaM gaBaiy BO3MOXKHOCTb BBICOXHYTh B TedeHHe 2 MUHYT. [locrne
BBICBIXaHMsI 00aBsIn S0 MK asronpyromiero Oygepa u CMEIIMBaIN B TEYEHUE 5 MUHYT
npu 70°C. I'panyinel GUKCHPOBAIN HA MATHUTE B TEYEHUE 5 MUHYT. Y NAJSIIH MATHAECAT MKJI
CylepHaTaHTa M J00ABIISIHN B APYTroi 96-IyHOUHBIH TUTAHIIET.

Jnst 384-nyHOUHOTrO (hopMaTa KJIETKH JIN3UPOBAIN B TEUEHHE OJJHOW MUHYTHI Iy TEM
nobasnenust SO MKJ TU3UpYrOIIEro/ces3piBaromero Oydepa. [lpumensnu aBa MK
MarHUTHBIX I'PaHyJ Ha JTyHKY. HeoOxoaumblit 00beM rpaHys JeIuian Ha aluKBOTHI,
(uKcupoBaNIy HA MArHUTHOM CTEHJIE U YAAJSUIN PACTBOP JUI XpAaHEHUs rpaHyJl. I paHybl
3aTeM PeCyCIeHIUPOBaIU B HEOOXOIUMOM 00bEME JIM3UPYIOLIEro/CBA3bIBAIOIIEr0 Oydepa
(25 MK Ha TyHKY) U 25 MKJI CYCIIEH3MH C TPaHyJiaMy J0O0aBIISUIN K IN3UPOBAHHBIM KJIETKAM.
Cwmech nu3aTa u rpanys uHKyOuposanu B Teuenue 10 munyT Ha VibraTransaltor mpu
napamerpe Ne7 (UnionScientific Corp., Pannonncrayn, Mapunenn). Bnocnencrsuu rpanyibl
(puKCHpPOBaM MPHU MOMOIIM MATHUTHOTO CTEHAA, CYNIEPHATAHT YAAJISUIH U TPAHYJIbI
npoMbIBa ouH pa3 90 Mk Oydepa A ¢ MOCIEAYIOIIMMHU OTACIbHBIMU CTAAUSIMU
npombiBanust 90 Mk Oydepa B u 100 mxi amoupyromiero Oydepa. I'panyibl mponuThIBAINA
KaXJIbIM TPOMBIBOYHBIM Oydepom B TeueHHe ~1 MUHYTHI (0€3 NCTIOIB30BAHUS CMELTUBAHMUS ).
ITocne xOHEYHON cTaguy NPOMBIBAHUS IPaHYJIbl pECYCIIEHANPOBAIU B 15 MK
sroupyromiero oydepa B tedenue S munyT npu 70°C ¢ nocneayomum GUKCHPOBAHHEM
rpaHyJ U yajieHueM cynepraranta (no 8 mxin) mis cuntesa k/IHK w/vnm xpanenus
ounmmennoi PHK (-20°C).

PCR 8 pesicume peanvnoeo epemenu

HBa mxn k/IHK nobasinsimu k Macrep-mukcy, conepsxkamemy 0,5 mxi 3oa1a TagMan
st GAPDH uenoseka (Applied Biosystems, Ne mo xat. 4326317E), 0,5 Mk 30oa1a TagMan
st PCSKO uenoseka (Applied Biosystems, Ne o kat. Hs03037355 m1) nist kiietok
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yenoseka miu 0,5 Mk HaOopa pearentoB "Custom TagMan Assay" nns GAPDH siBanckoro
makaka (150 HM cyno GAP F mpaiimep-5’GCATCCTGGGCTACACTGA (SEQ ID NO: 5);
150 M cyno GAP R npaiimep-5’-TGGGTGTCGCTGTTGAAGTC (SEQ ID NO: 6)

250 uM cyno GAP 30u1-5"-SHEX-CCAGGTGGTCTCCTCC-BHQ1-Q-3" (SEQ ID NO:
7)), 0,5 mkn Habopa pearentoB "Custom TagMan Assay" ams PCSK9 siBanckoro makaka
(900 HM cyno PCSKO F mpaiimep 5’-ACGTGGCTGGCATTGCA (SEQ ID NO: 8); 900 uM
cyno PCSKO9 R mpaiimep 5’-AAGTGGATCAGTCTCTGCCTCAA (SEQ ID NO: 9); 250 M
cyno PCSKO9 30ux 5’-6FAM-CATGATGCTGTCTGCCGAGCCG-BHQ1-Q-3" (SEQ ID
NO: 10)) nnst KI€TOK SIBAHCKOTO MaKaka, U 5 MKJI Mactep-Mukca ¢ 30H10M Lightcycler 480
(Roche, Ne o xat. 04887301001) Ha nyHKy B 384-nyHouHOoM miaHmeTe (Roche, Ne mo kart.
04887301001). PCR B pexxume pearbHOrO BpeMeHH BbINOJHsH B cucteme "Roche LC480
Real Time PCR system" (Roche) ¢ npumenennem AACt(RQ)-ananu3za. Kaxxapiii nymiuexc
HCCIIEIOBAJIH TIPH JIBYX HE3aBHUCUMBIX TPAHC(HEKIHX M KAKAYIO TPAHC(EKIIHIO OLICHUBAJIH B
IBYX MapajuleTIbHBIX UCTIBITAHUSX, €CITH HE YKa3aHO HHOE.

JUnist BBIMMCIIEHNSI OTHOCHTENIBHOTO KPATHOTO M3MEHEHUsS! ITAaHHBIE B PEATbHOM
BpeMeHH aHaam3uposaiu ¢ npuMmenenneM AACt-cioco0a u HOpMATU30BaJM B COOTBETCTBUU
C TAKOBBIMHU aHAJIM30B, BBIIIOJIHEHHBIX C KJIETKaMH, TpaHcunupoBanHbiMu 10 EM AD-1955,
WUIM IMUTALMOHHBIMHU TPAHC(HULIMPOBAHHBIMHE KJIeTKaMH. J{J1s1 aHanM30B CO CBOOOIHBIM
MOTJIOIEHHEM AaHHbIE HOPMAJIM30BAIIN B COOTBETCTBUHU C TAKOBBIMU 110 0OpaboTanHbiM PBS
i GalNAc-1955 (camast BbICOKasi KOHLIEHTPALHSA 111 SKCIIEPUMEHTAIbHBIX COEIUHEHHH )
kjeTkam. 1Cso BBIYUCIIAIN ¢ TPUMEHEHUEM MOJENH COMIaCOBaHUs MO 4 mapaMeTpaM ¢
ucnonb3oBanueM XLFit 1 HopManu30BaNu B COOTBETCTBUU C TAKOBBIMU JJIS KJIETOK,
TpaHcuuupoBaHHbIX AD-1955 B TakoM ke AuamasoHe 103 WK B OTHOLIEHUH ero HanboJee
HU3KOH JO3bI.

CMbICITOBasi ¥ AHTUCMBICIIOBAs TIOcenoBaTeibHOCTH AD-1955 mpencTaBisitoT CoOOI:
cmbicioBast: 5’ -cuuAcGeuGAGuAcuucGAdTsdT-3” (SEQ ID NO: 11) u anTucmsIcioBast: 5’-
UCGAAGUACUcAGCGUAAGATsdT-3’ (SEQ ID NO: 12).

Tabmuua B. CokpaieHus HyKJI€OTHIHBIX MOHOMEPOB, HCIIONb3YEeMbIE B ITPEICTABICHUH

MOCJICA0BAaTCIbHOCTHU HYKJIGI/IHOBOfI KHUCJIOTHI.

Coxpamenue Hyxneorua(bl)

A aneHo3nH-3’-pocdar

Ab Oera-L-aneHo3nH-3 -ocdar

Af 2’-propaneHo3uH-3’-dpocdar

Afs 2’-propaneHo3nH-3’-pochorroar
As angeHo3uH-3’-bocdoruoar

C uuTHanH-3’-docdar
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Coxpamenue Hyxneotua(bi)

Cb 6era-L-mmruaun-3'-gpocdar

Cf 2’-propuutunus-3’-gpocdar

Cfs 2’-¢ropumurunus-3’-pocdorroar

Cs UTHANH-3 -pochoTrnoar

G ryaHo3uH-3’-¢pocdar

Gb Oera-L-ryano3uH-3"-gocdar

Gbs Oera-L-ryano3uH-3" -¢pocdoruoar

Gf 2’-¢propryanoszus-3’-docdar

Gfs 2’-¢ropryano3uH-3’-pocdoruoar

Gs ryaHo3uH-3’-ocdoruoar

T 5’-merunypunus-3’-ocdar

Tf 2’-pTop-S-meTunypunus-3’-dpocdar

Tfs 2’-pTop-S-meTrnypunus-3’-pocdoruoar
Ts S-merunypunus-3’-pochoruoar

U ypuauH-3’-pocdar

Uf 2’-propypunun-3’-pocdar

Ufs 2’ -¢pTopypunus-3’-pochornoar

Us ypuauH-3’-pocdoruoar

N moboit Hyksieotun (G, A, C, T unu U)

a 2'-O-meTtunaneHo3us-3’-gocdar

as 2'-O-merunaneHo3us-3’-pochorroar

c 2'-O-metunuuruanH-3’-pocdat

cs 2'-O-merunuutuans-3’-¢pochornoar

g 2'-O-meTmiryaHosus-3’-gocdar

gs 2'-O-metunryaHosus-3’-gocdoruoar

t 2’-O-merun-5-metuinypunus-3’ -gpocdar
ts 2’-O-merun-S-meTunypuauH-3’-¢pocdorroar
u 2'-O-metunypuans-3’-gocdar

us 2'-O-metunypunus-3’-pocdorroar

dT 2'-Ne30KCUTUMHUINH

dTs 2" -ne30KCUTUMHINH-3 -hochoTroar

dU 2" -Ie30KCUYPHUIUH

S dbocdorroaTHas CBsi3b

L96 N-[Tpuc(GalN A c-anmkn)-aMuIo1eKaHOWT ) |-4-TUIPOKCHITP OJTHHOJI-

Hyp-(GalNAc-amkuin)3

(Aeo)

2’-0-MeTOKCHITHUIIaIeHO3UH-3 -ocdar
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Coxpamenue Hyxneotua(bi)

(Aeos) 2’-O-meTokcuyTHIIaeHO3HH-3 -hocoTroar

(Geo) 2’-O-MeTOKCHITHIITYaHO3UH-3 -pocdat

(Geos) 2’-O-MeTOKCHITHITYaHO3UH-3 -pocdoTroar

(Teo) 2’-O-MEeTOKCHITHII-S-MeTUTy puanH-3 -pocdar

(Teos) 2’-0-MeTOKCHITUII-5-MeTuIypuauH-3’-pochorrnoar
(m5Ceo0) 2’-O-MeTOKCHUITHII-5-MeTHILUMTHANH-3 -ocdar

(m5Ceos) 2’-O-MeTOKCHI THII-S-MeTHIUUTHAUH-3 - ocdoTroar

(A3m) 3'-O-merunaneno3nn-2 -pocdar

(A3mx) 3'-O-metun-kcunodypanosunanenosnn-2'-pocdar

(G3m) 3'-O-mermnryano3uH-2 ' -gocdar

(G3mx) 3'-O-meTun-kcunodypaHozmiryano3suH-2'-gocdar

(C3m) 3'-O-mermmmruane-2 -gocdar

(C3mx) 3'-O-meTmn-kcunodypaHosmwmutuana-2'-gocdar

(U3m) 3'-O-merunypunuH-2 -¢ocdar

(U3mx) 3'-O-metunkcunoypuans-2'-gocdar

(Chd) 2'-O-rexcagenmi-uutuauH-3'-gocdar

(pshe) rupokcuaITHIIhocoTHoat

(Uhd) 2'-O-rekcagenn-ypunuH-3'-hocdar

(Tgn) TUMUIMH-TJIMKOJIb-HYyKJIenHoBas kucnora (GNA), S-uzomep
(Cgn) LIUTUANH-TJIHKOJb-HYKJIenHoBast kuciaora (GNA)

(Chd) 2'-O-rekcaferp-uuTHanH-3'-gocdar

(Ggn) 2'-O-rekcanen-uuTuans-3'"-gpocdar

(Agn) aJIeHO3MH-TJIUKOJIb-HyKJ1enHoBas kucyora (GNA)

P S'-pocdar

(m5Cam) 2"-O-(N-MeTunaneraMun)-S-MeTHIIUTUANH-3 -hocdar
(m5Cams) 2" -O-(N-MeTunaneraMun)-5-MeTHIMUTUANH-3 - ocdoTuoar
(Tam) 2" -O-(N-metnmnauetaMu) THMUANH-3 -pocdar

(Tams) 2" -O-(N-meTmnaneTaMua) TUMUANH-3 -pocdoTroar

(Aam) 2" -O-(N-meTunaneTamMun)aaeHo3uH-3 -gocdar

(Aams) 2" -O-(N-meTunaneraMu)aneHo3ns-3 -pochornoar

(Gam) 2" -O-(N-MeTunaneraMua)ryano3us-3 -ocdar

(Gams) 2" -O-(N-MeTunaneraMua)ryano3us-3 -gpocdoruoar

(Uyh) 2'-0O-(1-rexcun-4-merunen- 1,2, 3-rpuaszonmn)-ypuaus-3'-gocdar
(Ayh) 2'-0O-(1-rexcun-4-merunes- 1,2, 3-rpuaszonmn)-aaeHo3uH-3'-¢pocdar
(Gyh) 2'-0O-(1-rexcun-4-merunes- 1,2, 3-rpua3onmi)-ryano3us-3'-gocdar

(Cyh)

2'-O-(1-rexcun-4-merunen-1,2,3-rpuazonui)-utuans-3'-gocdar
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Hpumep 1. Cunmes konviozuposannsix ¢ GalNAc onuzonykieomuoos

Cepun nymnekcoB siRNA, oxsateiBatomux nocienosaresbHocts MPHK PCSKO,
KOHCTPYHPOBAJIH, CHHTE3UPOBAJIN 1 KOHBIOTUPOBANH C TpexBaneHTHbIM GalNAc Ha 3-koHLe
CMBICJIOBOW HUTH, IPUMEHsII METOAUKH, ONHUCAHHbIE BbIlIe. [TocnenoBaTenbHOCTH TaKHUX
AYIUIEKCOB MoKa3aHbl B TaOnuie 1. Takue sxe mociaenoBaTebHOCTH TaKXKe CHHTE3UPOBAJIH C
Pa3IMYHBIMH HYKJIEOTUAHBIMA MOANDUKAIMAMYI U KOHBIOTUPOBAJIN C TPEXBAJICHTHBIM

GalNAc. [TocnenoBaTenbHOCTH MOAU(PHUIIMPOBAHHBIX MYTJIEKCOB MOKa3aHbI B TaOuIe 2.
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Tabmuna 1. Hemomuduiuposanusie nocnenosarensuoctu ajisi PCSK9

HasBsaHue HassaHue CmbiCn10Ban TpaHC. nocA. SEQ HassaHue AHTHCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNOBOT ID AHTUCMBICNO ID oB uB

o NO: BOro NO: | NM_17 | NM_1

O/IMTOHYKA O/IMroHYyKNe 4936.3 | 74936
eotnga oTtupa 3
AD-53649.1 | A-110542.1 | CGAGGACGGCGACUACGAGGA 13 A-109239.2 UCCUCGUAGUCGCCGUCCUCGUC 934 459 481
AD-53661.1 | A-110544.1 | ACCGCUGCGCCAAGGAUCCGU 1 A-109243.2 ACGGAUCCUUGGCGCAGCGGUGG 235 554 576
AD-53667.1 | A-110545.1 | GCUGCGCCAAGGAUCCGUGGA 15 A-109245.2 UCCACGGAUCCUUGGCGCAGCGG 236 557 579
AD-53679.1 | A-110547.1 | CUACGUGGUGGUGCUGAAGGA 16 A-109249.2 UCCUUCAGCACCACCACGUAGGU 237 591 613
AD-53685.1 | A-110548.1 | CCCGCCGGGGAUACCUCACCA 17 A-109251.2 UGGUGAGGUAUCCCCGGCGGGCA 238 668 690
AD-53691.1 | A-110549.1 | CCGCCGGGGAUACCUCACCAA 18 A-109253.2 UUGGUGAGGUAUCCCCGGCGGGC 239 669 691
AD-53650.1 | A-110550.1 | GCCGGGGAUACCUCACCAAGA 19 A-109255.2 UCUUGGUGAGGUAUCCCCGGCGG 240 671 693
AD-53656.1 | A-110551.1 | CCGGGGAUACCUCACCAAGAU 20 A-109257.2 AUCUUGGUGAGGUAUCCCCGGCG a1 672 694
AD-53668.1 | A-110553.1 | AUACCUCACCAAGAUCCUGCA 2 A-109261.2 UGCAGGAUCUUGGUGAGGUAUCC 242 678 700
AD-53674.1 | A-110554.1 | CACCAAGAUCCUGCAUGUCUU 2 A-109263.2 AAGACAUGCAGGAUCUUGGUGAG 243 684 706
AD-53680.1 | A-110555.1 | CAAGAUCCUGCAUGUCUUCCA 23 A-109265.2 UGGAAGACAUGCAGGAUCUUGGU a4 687 709
AD-53692.1 | A-110557.1 | GUUGCCCCAUGUCGACUACAU 24 A-109269.2 AUGUAGUCGACAUGGGGCAACUU 245, 768 790
AD-53651.1 | A-110558.1 | GCCCCAUGUCGACUACAUCGA 2 A-109271.2 UCGAUGUAGUCGACAUGGGGCAA 246 771 793
AD-53657.1 | A-110559.1 | CCAUGUCGACUACAUCGAGGA 2 A-109273.2 UCCUCGAUGUAGUCGACAUGGGG 247 774 796
AD-53663.1 | A-110560.1 | UCGACUACAUCGAGGAGGACU 27 A-109275.2 AGUCCUCCUCGAUGUAGUCGACA 248 779 801
AD-53669.1 | A-110561.1 | ACUACAUCGAGGAGGACUCCU 58 A-109277.2 AGGAGUCCUCCUCGAUGUAGUCG 549 782 804
AD-53675.1 | A-110562.1 | UACAUCGAGGAGGACUCCUCU 29 A-109279.2 AGAGGAGUCCUCCUCGAUGUAGU 250 784 806
AD-53681.1 | A-110563.1 | UCGAGGAGGACUCCUCUGUCU 30 A-109281.2 AGACAGAGGAGUCCUCCUCGAUG 251 788 810
AD-53687.1 | A-110564.1 | CGAGGAGGACUCCUCUGUCUU 31 A-109283.2 AAGACAGAGGAGUCCUCCUCGAU 252 789 811
AD-53693.1 | A-110565.1 | GUACCGGGCGGAUGAAUACCA 32 A-109285.2 UGGUAUUCAUCCGCCCGGUACCG 253 855 877
AD-53652.1 | A-110566.1 | CCUGGUGGAGGUGUAUCUCCU 33 A-109287.2 AGGAGAUACACCUCCACCAGGCU 254 894 916
AD-53658.1 | A-110567.1 | CUGGUGGAGGUGUAUCUCCUA 34 A-109289.2 UAGGAGAUACACCUCCACCAGGC 255 895 917
AD-53664.1 | A-110568.1 | GGUGGAGGUGUAUCUCCUAGA 35 A-109291.2 UCUAGGAGAUACACCUCCACCAG 256 897 919
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOrO NO: | NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-53670.1 | A-110569.1 | UGGAGGUGUAUCUCCUAGACA 36 A-109293.2 UGUCUAGGAGAUACACCUCCACC 257 899 921
AD-53676.1 | A-110570.1 | AGGUGUAUCUCCUAGACACCA 37 A-109295.2 UGGUGUCUAGGAGAUACACCUCC 258 902 924
AD-53682.1 | A-110571.1 | GUAUCUCCUAGACACCAGCAU 38 A-109297.2 AUGCUGGUGUCUAGGAGAUACAC 259 906 928
AD-53688.1 | A-110572.1 | UAUCUCCUAGACACCAGCAUA 39 A-109299.2 UAUGCUGGUGUCUAGGAGAUACA 260 907 929
AD-53694.1 | A-110573.1 | UCUCCUAGACACCAGCAUACA 0 A-109301.2 UGUAUGCUGGUGUCUAGGAGAUA 261 909 931
AD-53653.1 | A-110574.1 | UCCUAGACACCAGCAUACAGA 1 A-109303.2 UCUGUAUGCUGGUGUCUAGGAGA 262 911 933
AD-53659.1 | A-110575.1 | AGACACCAGCAUACAGAGUGA 1 A-109305.2 UCACUCUGUAUGCUGGUGUCUAG 263 915 937
AD-53665.1 | A-110576.1 | CACCAGCAUACAGAGUGACCA 43 A-109307.2 UGGUCACUCUGUAUGCUGGUGUC 264 918 940
AD-53671.1 | A-110577.1 | UACAGAGUGACCACCGGGAAA a A-109309.2 UUUCCCGGUGGUCACUCUGUAUG 265 926 948
AD-53677.1 | A-110578.1 | ACAGAGUGACCACCGGGAAAU 45 A-109311.2 AUUUCCCGGUGGUCACUCUGUAU 266 927 949
AD-53683.1 | A-110579.1 | GAGUGACCACCGGGAAAUCGA 46 A-109313.2 UCGAUUUCCCGGUGGUCACUCUG 267 930 952
AD-53689.1 | A-110580.1 | GGAAAUCGAGGGCAGGGUCAU 47 A-109315.2 AUGACCCUGCCCUCGAUUUCCCG 268 942 964
AD-53695.1 | A-110581.1 | AAUCGAGGGCAGGGUCAUGGU 48 A-109317.2 ACCAUGACCCUGCCCUCGAUUUC 269 945 967
AD-53654.1 | A-110582.1 | GCAGGGUCAUGGUCACCGACU 49 A-109319.2 AGUCGGUGACCAUGACCCUGCCC 970 953 975
AD-53660.1 | A-110583.1 | CAGGGUCAUGGUCACCGACUU 0 A-109321.2 AAGUCGGUGACCAUGACCCUGCC >71 954 976
AD-53666.1 | A-110584.1 | GGUCAUGGUCACCGACUUCGA 51 A-109323.2 UCGAAGUCGGUGACCAUGACCCU 279 957 979
AD-53672.1 | A-110585.1 | UCAUGGUCACCGACUUCGAGA 52 A-109325.2 UCUCGAAGUCGGUGACCAUGACC 273 959 981
AD-53678.1 | A-110586.1 | AGGACGGGACCCGCUUCCACA 53 A-109327.2 UGUGGAAGCGGGUCCCGUCcUCC 74 992 1014
AD-53684.1 | A-110587.1 | CGGGACCCGCUUCCACAGACA cq A-109329.2 UGUCUGUGGAAGCGGGUCCCGUC 575 996 1018
AD-53690.1 | A-110588.1 | UCCACAGACAGGCCAGCAAGU o A-109331.2 ACUUGCUGGCCUGUCUGUGGAAG 976 1007 1029
AD-53696.1 | A-110589.1 | CCUGCGCGUGCUCAACUGCCA 56 A-109333.2 UGGCAGUUGAGCACGCGCAGGCU 977 1107 1129
AD-53702.1 | A-110590.1 | CUGCGCGUGCUCAACUGCCAA 57 A-109335.2 UUGGCAGUUGAGCACGCGCAGGC 578 1108 1130
AD-53708.1 | A-110591.1 | CGUGCUCAACUGCCAAGGGAA 58 A-109337.2 UUCCCUUGGCAGUUGAGCACGCG 279 1113 1135
AD-53714.1 | A-110592.1 | CACCCUCAUAGGCCUGGAGUU 59 A-109339.2 AACUCCAGGCCUAUGAGGGUGCC 280 1149 1171
AD-53720.1 | A-110593.1 | ACCCUCAUAGGCCUGGAGUUU 60 A-109341.2 AAACUCCAGGCCUAUGAGGGUGC )81 1150 1172
AD-53726.1 | A-110594.1 | CCCUCAUAGGCCUGGAGUUUA 61 A-109343.2 UAAACUCCAGGCCUAUGAGGGUG 282 1151 1173
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB

o NO: BOrO NO: | NM_17 | NM_1

OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936

eoTupa otnga .3

AD-53732.1 | A-110595.1 | CCUCAUAGGCCUGGAGUUUAU 62 A-109345.2 AUAAACUCCAGGCCUAUGAGGGU )83 1152 1174
AD-53738.1 | A-110596.1 | CUCAUAGGCCUGGAGUUUAUU 63 A-109347.2 AAUAAACUCCAGGCCUAUGAGGG )84 1153 1175
AD-53697.1 | A-110597.1 | UAGGCCUGGAGUUUAUUCGGA 64 A-109349.2 UCCGAAUAAACUCCAGGCCUAUG -85 1157 1179
AD-53703.1 | A-110598.1 | AGGCCUGGAGUUUAUUCGGAA 65 A-109351.2 UUCCGAAUAAACUCCAGGCCUAU 286 1158 1180
AD-53709.1 | A-110599.1 | GGCCUGGAGUUUAUUCGGAAA 66 A-109353.2 UUUCCGAAUAAACUCCAGGCCUA 287 1159 1181
AD-53715.1 | A-110600.1 | GCCUGGAGUUUAUUCGGAAAA 67 A-109355.2 UUUUCCGAAUAAACUCCAGGCCU 288 1160 1182
AD-53721.1 | A-110601.1 | GGAGUUUAUUCGGAAAAGCCA 68 A-109357.2 UGGCUUUUCCGAAUAAACUCCAG 289 1164 1186
AD-53727.1 | A-110602.1 | GUUUAUUCGGAAAAGCCAGCU 69 A-109359.2 AGCUGGCUUUUCCGAAUAAACUC 290 1167 1189
AD-53733.1 | A-110603.1 | GGGCUGGGGUCGUGCUGGUCA 70 A-109361.2 UGACCAGCACGACCCCAGCCCUC 591 1277 1299
AD-53739.1 | A-110604.1 | GGUCACCGCUGCCGGCAACUU 7 A-109363.2 AAGUUGCCGGCAGCGGUGACCAG 292 1293 1315
AD-53698.1 | A-110605.1 | GGGACGAUGCCUGCCUCUACU 7 A-109365.2 AGUAGAGGCAGGCAUCGUCCCGG 293 1316 1338
AD-53704.1 | A-110606.1 | CAACUUUGGCCGCUGUGUGGA 73 A-109367.2 UCCACACAGCGGCCAAAGUUGGU 94 1419 1441
AD-53710.1 | A-110607.1 | UUGGCCGCUGUGUGGACCUCU 74 A-109369.2 AGAGGUCCACACAGCGGCCAAAG 595 1424 1446
AD-53716.1 | A-110608.1 | UGGCCGCUGUGUGGACCUCUU 75 A-109371.2 AAGAGGUCCACACAGCGGCCAAA 596 1425 1447
AD-53722.1 | A-110609.1 | GGCCGCUGUGUGGACCUCUUU 76 A-109373.2 AAAGAGGUCCACACAGCGGCCAA 597 1426 1448
AD-53728.1 | A-110610.1 | UGUGUGGACCUCUUUGCCCCA 77 A-109375.2 UGGGGCAAAGAGGUCCACACAGC 598 1432 1454
AD-53734.1 | A-110611.1 | GGGAGGACAUCAUUGGUGCCU 78 A-109377.2 AGGCACCAAUGAUGUCcUCcCCU 299 1454 1476
AD-53740.1 | A-110612.1 | ACUGCAGCACCUGCUUUGUGU 79 A-109379.2 ACACAAAGCAGGUGCUGCAGUCG 300 1481 1503
AD-53699.1 | A-110613.1 | GCAUUGCAGCCAUGAUGCUGU 80 A-109381.2 ACAGCAUCAUGGCUGCAAUGCCA 301 1541 1563
AD-53705.1 | A-110614.1 | GUUGAGGCAGAGACUGAUCCA 81 A-109383.2 UGGAUCAGUCUCUGCCUCAACUC 302 1590 1612
AD-53711.1 | A-110615.1 | UGAGGCAGAGACUGAUCCACU 82 A-109385.2 AGUGGAUCAGUCUCUGCCUCAAC 303 1592 1614
AD-53717.1 | A-110616.1 | GAGGCAGAGACUGAUCCACUU 83 A-109387.2 AAGUGGAUCAGUCUCUGCCUCAA 304 1593 1615
AD-53723.1 | A-110617.1 | GGCAGAGACUGAUCCACUUCU 84 A-109389.2 AGAAGUGGAUCAGUCUCUGCCUC 305 1595 1617
AD-53729.1 | A-110618.1 | CAGAGACUGAUCCACUUCUCU 85 A-109391.2 AGAGAAGUGGAUCAGUCUCUGCC 306 1597 1619
AD-53735.1 | A-110619.1 | ACUGAUCCACUUCUCUGCCAA 36 A-109393.2 UUGGCAGAGAAGUGGAUCAGUCU 307 1602 1624
AD-53741.1 | A-110620.1 | AUCCACUUCUCUGCCAAAGAU 87 A-109395.2 AUCUUUGGCAGAGAAGUGGAUCA 308 1606 1628
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AD-53700.1 | A-110621.1 | GGCCUGGUUCCCUGAGGACCA 88 A-109397.2 UGGUCCUCAGGGAACCAGGCCUC 309 1638 1660
AD-53706.1 | A-110622.1 | GGUACUGACCCCCAACCUGGU 89 A-109399.2 ACCAGGUUGGGGGUCAGUACCCG 310 1662 1684
AD-53712.1 | A-110623.1 | GUUGGCAGCUGUUUUGCAGGA %0 A-109401.2 UCCUGCAAAACAGCUGCCAACCU 311 1715 1737
AD-53718.1 | A-110624.1 | UGGCAGCUGUUUUGCAGGACU 01 A-109403.2 AGUCCUGCAAAACAGCUGCCAAC 312 1717 1739
AD-53724.1 | A-110625.1 | GCAGCUGUUUUGCAGGACUGU 97 A-109405.2 ACAGUCCUGCAAAACAGCUGCCA 313 1719 1741
AD-53730.1 | A-110626.1 | UCUGCCGGGCCCACAACGCUU 03 A-109407.2 AAGCGUUGUGGGCCCGGCAGACC 314 1883 1905
AD-53736.1 | A-110627.1 | CUGCCGGGCCCACAACGCUUU o4 A-109409.2 AAAGCGUUGUGGGCCCGGCAGAC 315 1884 1906
AD-53742.1 | A-110628.1 | GCCCACAACGCUUUUGGGGGU o5 A-109411.2 ACCCCCAAAAGCGUUGUGGGCCC 316 1891 1913
AD-53701.1 | A-110629.1 | CGCUUUUGGGGGUGAGGGUGU 96 A-109413.2 ACACCCUCACCCCCAAAAGCGUU 317 1899 1921
AD-53707.1 | A-110630.1 | CUUUUGGGGGUGAGGGUGUCU 97 A-109415.2 AGACACCCUCACCCCCAAAAGCG 318 1901 1923
AD-53713.1 | A-110631.1 | UUUUGGGGGUGAGGGUGUCUA 08 A-109417.2 UAGACACCCUCACCCCCAAAAGC 319 1902 1924
AD-53719.1 | A-110632.1 | GGGGUGAGGGUGUCUACGCCA 99 A-109419.2 UGGCGUAGACACCCUCACCCCCA 320 1907 1929
AD-53725.1 | A-110633.1 | GGGUGAGGGUGUCUACGCCAU 100 A-109421.2 AUGGCGUAGACACCCUCACCCCC 321 1908 1930
AD-53731.1 | A-110634.1 | GGUGAGGGUGUCUACGCCAUU 101 A-109423.2 AAUGGCGUAGACACCCUCACCCC 327 1909 1931
AD-53737.1 | A-110635.1 | AGGGUGUCUACGCCAUUGCCA 102 A-109425.2 UGGCAAUGGCGUAGACACCCUCA 323 1913 1935
AD-53743.1 | A-110636.1 | GUGUCUACGCCAUUGCCAGGU 103 A-109427.2 ACCUGGCAAUGGCGUAGACACCC 394 1916 1938
AD-53749.1 | A-110637.1 | UGCAGCGUCCACACAGCUCCA 104 A-109429.2 UGGAGCUGUGUGGACGCUGCAGU 325 1960 1982
AD-53755.1 | A-110638.1 | GCAUGGGGACCCGUGUCCACU 105 A-109431.2 AGUGGACACGGGUCCCCAUGCUG 326 1994 2016
AD-53761.1 | A-110639.1 | CCCACAAGCCGCCUGUGCUGA 106 A-109433.2 UCAGCACAGGCGGCUUGUGGGUG 327 2078 2100
AD-53767.1 | A-110640.1 | GAGGCCACGAGGUCAGCCCAA 107 A-109435.2 UUGGGCUGACCUCGUGGCCUCAG 328 2097 2119
AD-53773.1 | A-110641.1 | CACGAGGUCAGCCCAACCAGU 108 A-109437.2 ACUGGUUGGGCUGACCUCGUGGC 329 2102 2124
AD-53779.1 | A-110642.1 | GGGAGGCCAGCAUCCACGCUU 109 A-109439.2 AAGCGUGGAUGCUGGCCUCCCUG 330 2135 2157
AD-53785.1 | A-110643.1 | AUCCACGCUUCCUGCUGCCAU 110 A-109441.2 AUGGCAGCAGGAAGCGUGGAUGC 331 2146 2168
AD-53744.1 | A-110644.1 | GGAAUGCAAAGUCAAGGAGCA 11 A-109443.2 UGCUCCUUGACUUUGCAUUCCAG 332 2178 2200
AD-53750.1 | A-110645.1 | AAUCCCGGCCCCUCAGGAGCA 112 A-109445.2 UGCUCCUGAGGGGCCGGGAUUCC 333 2202 2224
AD-53762.1 | A-110647.1 | GCUGGGGCUGAGCUUUAAAAU 113 A-109449.2 AUUUUAAAGCUCAGCCCCAGCCC 334 2479 2501
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AD-53768.1 | A-110648.1 | GGAGGUGCCAGGAAGCUCCCU 114 A-109451.2 AGGGAGCUUCCUGGCACCUCCAC 335 2648 2670
AD-53774.1 | A-110649.1 | ACUGUGGGGCAUUUCACCAUU 115 A-109453.2 AAUGGUGAAAUGCCCCACAGUGA 336 2674 2696
AD-53780.1 | A-110650.1 | CCACCAAGGAGGCAGGAUUCU 116 A-109455.2 AGAAUCCUGCCUCCUUGGUGGAG 337 2811 2833
AD-53786.1 | A-110651.1 | CACCAAGGAGGCAGGAUUCUU 117 A-109457.2 AAGAAUCCUGCCUCCUUGGUGGA 338 2812 2834
AD-53804.1 | A-110701.1 | ACCAAGGAGGCAGGAUUCUUU 118 A-109557.2 AAAGAAUCCUGCCUCCUUGGUGG 339 2813 2835
AD-53810.1 | A-110702.1 | GGAGGCAGGAUUCUUCCCAUU 119 A-109559.2 AAUGGGAAGAAUCCUGCCUCCUU 340 2818 2840
AD-53816.1 | A-110703.1 | GAGGCAGGAUUCUUCCCAUGA 120 A-109561.2 UCAUGGGAAGAAUCCUGCCUCCU 341 2819 2841
AD-53745.1 | A-110652.1 | UGAUGGCCCUCAUCUCCAGCU 11 A-109459.2 AGCUGGAGAUGAGGGCCAUCAGC 342 2904 2926
AD-53822.1 | A-110704.1 | CUUUCUGGAUGGCAUCUAGCA 122 A-109563.2 UGCUAGAUGCCAUCCAGAAAGCU 343 2971 2993
AD-53751.1 | A-110653.1 | UUUCUGGAUGGCAUCUAGCCA 123 A-109461.2 UGGCUAGAUGCCAUCCAGAAAGC 344 2972 2994
AD-53827.1 | A-110705.1 | UUCUGGAUGGCAUCUAGCCAA 124 A-109565.2 UUGGCUAGAUGCCAUCCAGAAAG 345 2973 2995
AD-53757.1 | A-110654.1 | UCUGGAUGGCAUCUAGCCAGA 125 A-109463.2 UCUGGCUAGAUGCCAUCCAGAAA 346 2974 2996
AD-53833.1 | A-110706.1 | CUGGAUGGCAUCUAGCCAGAA 126 A-109567.2 UUCUGGCUAGAUGCCAUCCAGAA 347 2975 2997
AD-53793.1 | A-110707.1 | CUUUACUCUGCUCUAUGCCAA 127 A-109569.2 UUGGCAUAGAGCAGAGUAAAGGU 348 3053 3075
AD-53799.1 | A-110708.1 | UUUACUCUGCUCUAUGCCAGA 128 A-109571.2 UCUGGCAUAGAGCAGAGUAAAGG 349 3054 3076
AD-53763.1 | A-110655.1 | GCUCUAUGCCAGGCUGUGCUA 129 A-109465.2 UAGCACAGCCUGGCAUAGAGCAG 350 3062 3084
AD-53769.1 | A-110656.1 | CUCAGCCAACCCGCUCCACUA 130 A-109467.2 UAGUGGAGCGGGUUGGCUGAGAC 351 3158 3180
AD-53805.1 | A-110709.1 | UCAGCCAACCCGCUCCACUAA 131 A-109573.2 UUAGUGGAGCGGGUUGGCUGAGA 352 3159 3181
AD-53811.1 | A-110710.1 | CCUGCCAAGCUCACACAGCAA 132 A-109575.2 UUGCUGUGUGAGCUUGGCAGGCA 353 3245 3267
AD-53781.1 | A-110658.1 | GCCAAGCUCACACAGCAGGAA 133 A-109471.2 UUCCUGCUGUGUGAGCUUGGCAG 354 3248 3270
AD-53817.1 | A-110711.1 | CCAAGCUCACACAGCAGGAAA 134 A-109577.2 UUUCCUGCUGUGUGAGCUUGGCA 355 3249 3271
AD-53787.1 | A-110659.1 | CAAGCUCACACAGCAGGAACU 135 A-109473.2 AGUUCCUGCUGUGUGAGCUUGGC 356 3250 3272
AD-53823.1 | A-110712.1 | AAGCUCACACAGCAGGAACUU 136 A-109579.2 AAGUUCCUGCUGUGUGAGCUUGG 357 3251 3273
AD-53746.1 | A-110660.1 | CUGAAGCCAAGCCUCUUCUUA 137 A-109475.2 UAAGAAGAGGCUUGGCUUCAGAG 358 3298 3320
AD-53828.1 | A-110713.1 | UGAAGCCAAGCCUCUUCUUAA 138 A-109581.2 UUAAGAAGAGGCUUGGCUUCAGA 359 3299 3321
AD-53752.1 | A-110661.1 | GAAGCCAAGCCUCUUCUUACU 139 A-109477.2 AGUAAGAAGAGGCUUGGCUUCAG 360 3300 3322
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AD-53758.1 | A-110662.1 | AAGCCAAGCCUCUUCUUACUU 140 A-109479.2 AAGUAAGAAGAGGCUUGGCUUCA 361 3301 3323
AD-53834.1 | A-110714.1 | AGUGAGGCUGGGAAGGGGAAA 1m A-109583.2 UUUCCCCUUCCCAGCCUCACUGU 362 3355 3377
AD-53764.1 | A-110663.1 | GUGAGGCUGGGAAGGGGAACA 142 A-109481.2 UGUUCCCCUUCCCAGCCUCACUG 363 3356 3378
AD-53770.1 | A-110664.1 | GGCUGGGAAGGGGAACACAGA 143 A-109483.2 UCUGUGUUCCCCUUCCCAGCCUC 364 3360 3382
AD-53776.1 | A-110665.1 | GAAGGGGAACACAGACCAGGA 144 A-109485.2 UccuGGucuGUGUUccccuuccee 365 3366 3388
AD-53782.1 | A-110666.1 | AAGGGGAACACAGACCAGGAA 145 A-109487.2 UuccuGGUcUGUGUUCcccuuce 366 3367 3389
AD-53794.1 | A-110715.1 | AGGGGAACACAGACCAGGAAA 146 A-109585.2 UuuccuGGUCUGUGUUCCCcUUC 367 3368 3390
AD-53788.1 | A-110667.1 | GGGAACACAGACCAGGAAGCU 147 A-109489.2 AGCUUCCUGGUCUGUGUUCCCCU 368 3370 3392
AD-53747.1 | A-110668.1 | ACUGUCCCUCCUUGAGCACCA 148 A-109491.2 UGGUGCUCAAGGAGGGACAGUUG 369 3509 3531
AD-53753.1 | A-110669.1 | CCAGCCCCACCCAAGCAAGCA 149 A-109493.2 UGCUUGCUUGGGUGGGGCUGGUG 370 3527 3549
AD-53759.1 | A-110670.1 | CCCCACCCAAGCAAGCAGACA 150 A-109495.2 UGUCUGCUUGCUUGGGUGGGGCU 371 3531 3553
AD-53765.1 | A-110671.1 | CCCACCCAAGCAAGCAGACAU 151 A-109497.2 AUGUCUGCUUGCUUGGGUGGGGC 372 3532 3554
AD-53771.1 | A-110672.1 | CCACCCAAGCAAGCAGACAUU 159 A-109499.2 AAUGUCUGCUUGCUUGGGUGGGG 373 3533 3555
AD-53777.1 | A-110673.1 | CACCCAAGCAAGCAGACAUUU 153 A-109501.2 AAAUGUCUGCUUGCUUGGGUGGG 374 3534 3556
AD-53783.1 | A-110674.1 | ACCCAAGCAAGCAGACAUUUA 154 A-109503.2 UAAAUGUCUGCUUGCUUGGGUGG 375 3535 3557
AD-53789.1 | A-110675.1 | CCCAAGCAAGCAGACAUUUAU 155 A-109505.2 AUAAAUGUCUGCUUGCUUGGGUG 376 3536 3558
AD-53800.1 | A-110716.1 | CCAAGCAAGCAGACAUUUAUU 156 A-109587.2 AAUAAAUGUCUGCUUGCUUGGGU 377 3537 3559
AD-53748.1 | A-110676.1 | CAAGCAAGCAGACAUUUAUCU 157 A-109507.2 AGAUAAAUGUCUGCUUGCUUGGG 378 3538 3560
AD-53754.1 | A-110677.1 | AAGCAAGCAGACAUUUAUCUU 158 A-109509.2 AAGAUAAAUGUCUGCUUGCUUGG 379 3539 3561
AD-53760.1 | A-110678.1 | AGCAAGCAGACAUUUAUCUUU 159 A-109511.2 AAAGAUAAAUGUCUGCUUGCUUG 380 3540 3562
AD-53806.1 | A-110717.1 | CAAGCAGACAUUUAUCUUUUU 160 A-109589.2 AAAAAGAUAAAUGUCUGCUUGCU 381 3542 3564
AD-56975.1 | A-116394.4 160 A-109589.5 381
AD-56976.1 | A-116407.1 160 A-109589.11 381
AD-56977.1 | A-116406.2 160 A-109589.11 381
AD-56978.1 | A-116418.1 160 A-109589.18 381
AD-56979.1 | A-116393.1 AHanoruyHas 160 A-109589.6 AHanorn4Has 381 AHnanor | AHan
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AD-56980.1 | A-116408.1 160 A-109589.12 381 W4Has OTUYH
a
AD-56981.1 | A-116419.1 160 A-109589.19 381 8
AD-56982.1 | A-116426.1 160 A-109589.19 381
AD-56983.1 | A-116400.1 160 A-109589.7 381
AD-56984.1 | A-116409.1 160 A-109589.13 381
AD-56985.1 | A-116420.1 160 A-109589.20 381
AD-56986.1 | A-116428.1 160 A-109589.20 381
AD-56986.2 | A-116428.2 160 A-109589.17 381
AD-56987.1 | A-116410.1 160 A-109589.14 381
AD-56988.1 | A-116421.1 160 A-109589.21 381
AD-56989.1 | A-116430.1 160 A-109589.21 381
AD-56990.1 | A-116432.1 160 A-109589.9 381
AD-56991.1 | A-116415.1 160 A-109589.15 381
AD-56992.1 | A-116434.1 160 A-109589.15 381
AD-56993.1 | A-116416.1 160 A-109589.16 381
AD-56994.1 | A-116436.1 160 A-109589.22 381
AD-56995.1 | A-116417.1 160 A-109589.17 381
AHanorn4Has AHanorn4Has
AD-56996.1 | A-116438.1 160 A-109589.17 381 AHanor
VM4Han AHan
AD-56997.1 | A-116450.1 160 A-109589.17 381
OTUYH
AD-56998.1 | A-116471.1 160 A-109589.17 381 an
AD-56999.1 | A-116479.2 160 A-109589.17 381
AD-57000.1 | A-116492.3 160 A-109589.17 381
AD-57001.1 | A-116440.1 160 A-109589.17 381
AD-57002.1 | A-116452.1 160 A-109589.17 381
AD-57003.1 | A-116460.1 160 A-109589.17 381
AD-57004.1 | A-116473.1 160 A-109589.17 381
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AD-57005.1 | A-116486.1 160 A-109589.17 381
AD-57006.1 | A-116494.3 160 A-109589.17 381
AD-57007.1 | A-116442.1 160 A-109589.17 381
AD-57008.1 | A-116453.1 160 A-109589.17 381
AD-57009.1 | A-116462.1 160 A-109589.17 381
AD-57010.1 | A-116475.1 160 A-109589.17 381
AD-57011.1 | A-116488.1 160 A-109589.17 381
AD-57012.1 | A-116498.1 160 A-109589.17 381
AD-57013.1 | A-116444.1 160 A-109589.17 381
AD-57014.1 | A-116454.1 160 A-109589.17 381
AD-57015.1 | A-116464.1 160 A-109589.17 381
AD-57016.1 | A-116477.1 160 A-109589.17 381
AD-57017.1 | A-116490.1 160 A-109589.17 381
AD-57018.1 | A-116500.1 160 A-109589.17 381
AD-57019.1 | A-116446.1 160 A-109589.17 381
AD-57020.1 | A-116455.1 160 A-109589.23 381
AD-57021.1 | A-116481.1 160 A-109589.23 381
AD-57022.1 | A-116448.1 160 A-109589.23 381
AD-57023.1 | A-116467.1 160 A-109589.23 381
AD-57024.1 | A-116483.1 160 A-109589.23 381
AD-57025.1 | A-116449.1 160 A-109589.23 381
AD-57026.1 | A-116457.1 160 A-109589.23 381
AD-57027.1 | A-116469.1 160 A-109589.23 381
AD-53812.1 | A-110718.1 | AAGCAGACAUUUAUCUUUUGA 161 A-109591.2 UCAAAAGAUAAAUGUCUGCUUGC 382 3543 3565
AD-53818.1 | A-110719.1 | AGCAGACAUUUAUCUUUUGGA 162 A-109593.2 UCCAAAAGAUAAAUGUCUGCUUG 383 3544 3566
AD-53766.1 | A-110679.1 | GCAGACAUUUAUCUUUUGGGU 163 A-109513.2 ACCCAAAAGAUAAAUGUCUGCUU 384 3545 3567




137

HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOrO NO: | NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-53772.1 | A-110680.1 | AGACAUUUAUCUUUUGGGUCU 164 A-109515.2 AGACCCAAAAGAUAAAUGUCUGC 385 3547 3569
AD-53824.1 | A-110720.1 | GACAUUUAUCUUUUGGGUCUU 165 A-109595.2 AAGACCCAAAAGAUAAAUGUCUG 386 3548 3570
AD-53778.1 | A-110681.1 | ACAUUUAUCUUUUGGGUCUGU 166 A-109517.2 ACAGACCCAAAAGAUAAAUGUCU 387 3549 3571
AD-53784.1 | A-110682.1 | UUUAUCUUUUGGGUCUGUCCU 167 A-109519.2 AGGACAGACCCAAAAGAUAAAUG 388 3552 3574
AD-53829.1 | A-110721.1 | UUAUCUUUUGGGUCUGUCCUU 168 A-109597.2 AAGGACAGACCCAAAAGAUAAAU 389 3553 3575
AD-53790.1 | A-110683.1 | UAUCUUUUGGGUCUGUCCUCU 169 A-109521.2 AGAGGACAGACCCAAAAGAUAAA 390 3554 3576
AD-53835.1 | A-110722.1 | AUCUUUUGGGUCUGUCCUCUU 170 A-109599.2 AAGAGGACAGACCCAAAAGAUAA 301 3555 3577
AD-53796.1 | A-110684.1 | UCUUUUGGGUCUGUCCUCUCU 17 A-109523.2 AGAGAGGACAGACCCAAAAGAUA 397 3556 3578
AD-53802.1 | A-110685.1 | UUUUGGGUCUGUCCUCUCUGU 172 A-109525.2 ACAGAGAGGACAGACCCAAAAGA 393 3558 3580
AD-53808.1 | A-110686.1 | UUUGGGUCUGUCCUCUCUGUU 173 A-109527.2 AACAGAGAGGACAGACCCAAAAG 394 3559 3581
AD-53795.1 | A-110723.1 | UUGGGUCUGUCCUCUCUGUUU 174 A-109601.2 AAACAGAGAGGACAGACCCAAAA 395 3560 3582
AD-53801.1 | A-110724.1 | UGGGUCUGUCCUCUCUGUUGA 175 A-109603.2 UCAACAGAGAGGACAGACCCAAA 396 3561 3583
AD-53807.1 | A-110725.1 | GGGUCUGUCCUCUCUGUUGCA 176 A-109605.2 UGCAACAGAGAGGACAGACCCAA 397 3562 3584
AD-53814.1 | A-110687.1 | GGUCUGUCCUCUCUGUUGCCU 177 A-109529.2 AGGCAACAGAGAGGACAGACCCA 308 3563 3585
AD-53820.1 | A-110688.1 | GUCUGUCCUCUCUGUUGCCUU 178 A-109531.2 AAGGCAACAGAGAGGACAGACCC 399 3564 3586
AD-53825.1 | A-110689.1 | UCUGUCCUCUCUGUUGCCUUU 179 A-109533.2 AAAGGCAACAGAGAGGACAGACC 400 3565 3587
AD-53831.1 | A-110690.1 | CUGUCCUCUCUGUUGCCUUUU 180 A-109535.2 AAAAGGCAACAGAGAGGACAGAC 401 3566 3588
AD-53791.1 | A-110691.1 | UGUCCUCUCUGUUGCCUUUUU 181 A-109537.2 AAAAAGGCAACAGAGAGGACAGA 402 3567 3589
AD-53797.1 | A-110692.1 | GUCCUCUCUGUUGCCUUUUUA 182 A-109539.2 UAAAAAGGCAACAGAGAGGACAG 403 3568 3590
AD-48400.1 | A-98247.2 UUUUCUAGACCUGUUUUGCUU | 183 A-93455.4 AAGCAAAACAGGUCUAGAAAAGU 404 3597 3619
AD-53830.1 | A-110872.1 A-110873.1
AD-53803.1 | A-110693.1 | UUUCUAGACCUGUUUUGCUUU 184 A-109541.2 AAAGCAAAACAGGUCUAGAAAAG 405 3598 3620
AD-53809.1 | A-110694.1 | UUCUAGACCUGUUUUGCUUUU 185 A-109543.2 AAAAGCAAAACAGGUCUAGAAAA 406 3599 3621
AD-53813.1 | A-110726.1 | UCUAGACCUGUUUUGCUUUUU 186 A-109607.2 AAAAAGCAAAACAGGUCUAGAAA 407 3600 3622
AD-53815.1 | A-110695.1 | CUAGACCUGUUUUGCUUUUGU 187 A-109545.2 ACAAAAGCAAAACAGGUCUAGAA 408 3601 3623
AD-56610.1 | A-115523.2 A-115525.1 408

187
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-56611.1 | A-115533.2 187 A-115534.1 408
AHanorn4Has AHanorn4Has
AD-56612.1 | A-115536.2 A-115540.3 408
187 AHan
AD-56613.1 | A-115538.3 187 A-115541.5 408 Orv4H
an
AD-56614.1 | A-110695.9 187 A-115548.1 408
AD-56615.1 | A-110695.5 187 A-115519.1 408
AD-56616.1 | A-115523.3 187 A-115526.1 408
AD-56617.1 | A-115535.1 187 A-109545.7 408
AD-56618.1 | A-115537.2 187 A-115540.4 408
AD-56619.1 | A-115539.3 187 A-115541.6 408
AD-56620.1 | A-115542.2 187 A-115548.2 408
AD-56621.1 | A-115520.1 187 A-115519.2 408
AD-56622.1 | A-115527.1 187 A-115526.2 408
AD-56623.1 | A-115536.1 187 A-109545.8 408
AD-56624.1 | A-115538.2 187 A-115540.5 408
AD-56625.1 | A-115542.1 187 A-109545.12 408
AD-56626.1 | A-115543.2 187 A-115548.3 408
AD-56627.1 | A-115521.1 187 A-115519.3 408
AD-56628.1 | A-115527.2 187 A-115528.1 408
AD-56629.1 | A-115537.1 187 A-109545.9 408
AD-56630.1 | A-115539.2 187 A-115540.6 408
AD-56631.1 | A-115543.1 187 A-109545.13 408
AD-56632.1 | A-115544.2 187 A-115548.4 408
AD-56633.1 | A-115520.2 187 A-109545.6 408
AD-56634.1 | A-115529.1 187 A-115530.1 408
AD-56635.1 | A-115538.1 187 A-109545.10 408
AD-56636.1 | A-110695.8 A-115541.1 408

187
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-56637.1 | A-115544.1 187 A-109545.14 408
AHanorn4Has AHanorn4Has
AD-56638.1 | A-115545.2 187 A-115548.5 408
AD-56639.1 | A-115520.3 187 A-115522.1 408
AD-56640.1 | A-115529.2 187 A-115531.1 408
AD-56641.1 | A-115539.1 187 A-109545.11 408
AD-56642.1 | A-115535.3 187 A-115541.2 408
AD-56643.1 | A-115545.1 187 A-109545.15 408
AD-56644.1 | A-115546.2 187 A-115548.6 408
AD-56645.1 | A-110695.6 187 A-115522.2 408
AD-56646.1 | A-115529.3 187 A-115532.1 408
AD-56647.1 | A-110695.7 187 A-115540.1 408
AD-56648.1 | A-115536.3 187 A-115541.3 408
AD-56649.1 | A-115546.1 187 A-109545.16 408
AD-56650.1 | A-115547.2 187 A-115548.7 408
AD-56651.1 | A-115523.1 187 A-115524.1 408
AD-56652.1 | A-115533.1 187 A-115532.2 408
AD-56653.1 | A-115535.2 187 A-115540.2 408
AD-56654.1 | A-115537.3 187 A-1155414 408
AD-56655.1 | A-115547.1 187 A-109545.17 408
AD-56656.1 | A- 187 A-115549.1 408
110695.10
AD-56657.1 | A-115550.1 187 A-115551.1 408
AD-56658.1 | A-115564.1 187 A-115565.1 408
AD-56659.1 | A- 187 A-115579.1 408
110695.12

AD-56662.1 | A-115542.3 187 A-115549.2 408
AD-56663.1 | A-115552.1 187 A-115553.1 408
AD-56664.1 | A-115566.1 187 A-115567.1 408
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOrO NO: | NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-56668.1 | A-115543.3 187 A-115549.3 408
AD-56669.1 | A-115554.1 AwanoruiHan 187 A-115555.1 Awanoruinan 408
AD-56670.1 | A-115568.1 187 A-115569.1 408
AD-56673.1 | A-115544.3 187 A-115549.4 408
AD-56674.1 | A-115556.1 187 A-115557.1 408
AD-56678.1 | A-115545.3 187 A-115549.5 408
AD-56679.1 | A-115558.1 187 A-115559.1 408
AD-56680.1 | A-115572.1 187 A-115573.1 408
AD-56683.1 | A-115546.3 187 A-115549.6 408
AD-56684.1 | A-115560.1 187 A-115561.1 408
AD-56685.1 | A-115574.1 187 A-115575.1 408
AD-56688.1 | A-115547.3 187 A-115549.7 408
AD-56689.1 | A-1155354 187 A-115562.1 408
AD-56690.1 | A-115542.4 187 A-115576.1 408
AD-56693.1 | A-1155204 187 A-115563.1 408
AD-56694.1 | A-115577.1 187 A-115578.1 408
AD-53821.1 | A-110696.1 | UAGACCUGUUUUGCUUUUGUA 188 A-109547.2 UACAAAAGCAAAACAGGUCUAGA 409 3602 3624
AD-56660.1 | A-115594.1 | AGACCUGUUUUGCUUUUGU 189 A-115595.1 ACAAAAGCAAAACAGGUCUAG 410 3603 3623
AD-56661.1 | A-115580.2 189 A-115610.1 410
AD-56665.1 | A-115580.1 AHanorudHas 189 A-115581.1 AHanorudHan 410
AD-56666.1 | A-115596.1 189 A-115597.1 410
AD-56667.1 | A-115611.1 | GACCUGUUUUGCUUUUGU 190 A-115612.1 ACAAAAGCAAAACAGGUCAUA 411 3603 3623
AD-56671.1 | A-115582.1 | AGACCUGUUUUGCUUUUGU 191 A-115583.1 ACAAAAGCAAAACAGGUCUAG 412 3603 3623
AD-56672.1 | A-115598.1 191 A-115599.1 412
AD-56676.1 | A-115584.1 AHanorvuHas 191 A-115585.1 AHanorvuHas 412
AD-56677.1 | A-115600.1 191 A-115601.1 412 Ananor | Awan
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-56681.1 | A-115586.1 191 A-115587.1 412 W4Has OTUYH
AHanorn4Has AHanorn4Has an
AD-56682.1 | A-115602.1 191 A-115603.1 412
AD-56686.1 | A-115588.1 191 A-115589.1 412
AD-56687.1 | A-115604.1 191 A-115605.1 412
AD-56691.1 | A-115590.1 191 A-115591.1 412
AD-56692.1 | A-115606.1 191 A-115607.1 412
AD-56695.1 | A-115592.1 191 A-115593.1 412
AD-56696.1 | A-115608.1 191 A-115609.1 412
AD-53826.1 | A-110697.1 | UUUUGUAACUUGAAGAUAUUU 192 A-109549.2 AAAUAUCUUCAAGUUACAAAAGC 413 3616 3638
AD-53832.1 | A-110698.1 | UUUGUAACUUGAAGAUAUUUA 193 A-109551.2 UAAAUAUCUUCAAGUUACAAAAG 414 3617 3639
AD-53792.1 | A-110699.1 | UUGUAACUUGAAGAUAUUUAU 104 A-109553.2 AUAAAUAUCUUCAAGUUACAAAA 415 3618 3640
AD-53798.1 | A-110700.1 | UGUAACUUGAAGAUAUUUAUU 195 A-109555.2 AAUAAAUAUCUUCAAGUUACAAA 416 3619 3641
AD-53819.1 | A-110727.1 | GUAACUUGAAGAUAUUUAUUU 196 A-109609.2 AAAUAAAUAUCUUCAAGUUACAA 417 3620 3642
AD-53815.1 CUAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGAA 418 3601
197
AD- 197 418
57928.40
AHanorn4Has AHanorn4Has
AD-59182.5 197 418
AD-59184.3 197 418
AD-59186.3 197 418
AD- 197 418
59171.13
AD-59176.7 197 418
AD-59170.7 197 418
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOrO NO: | NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3

AD-59175.7 197 418
AD-59179.7 AHanorn4Has 197 AHanorndHas 418
AD-59218.1 197 418
AD-59222.1 197 418
AD-59226.1 197 418
AD-59230.1 197 418
AD-59235.1 197 418
AD-59207.1 197 418
AD-59211.1 197 418
AD-59215.1 197 418
AD-59219.1 197 418
AD-59223.1 197 418
AD-59181.5 197 418
AD-59172.5 197 418
AD-59177.5 197 418
AD-59180.5 197 418
AD-59183.5 197 418
AD-59185.5 197 418
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-59173.5 197 418
AD-59232.1 CUAGACCUGUUUUGCUUUUGU 198 ACAAAAGCAAAACAGGUCUAGAA 419 3600
AD-59236.1 198 419
AD-59216.1 198 419
AD-59220.1 AHanorn4Has 198 AHanorn4Has 419 AHano
rmdHan
AD-59224.1 198 419
AD-59228.1 198 419
AD-59233.1 198 419
AD-59237.1 198 419
AD-59209.1 198 419
AD-59208.1 198 419
AD-59212.1 CUAGACCUGUUUUGCUUUUGU 199 ACAAAAGCAAAACAGGUCUAGAA 420 3600
AD-59210.1 CUAGACCUGUUUUGCUUUUGU 200 ACAAAAGCAAAACAGGUCUAGAA 421 3601
AD-59214.1 AGACCUGUUUUGCUUUUGU 201 ACAAAAGCAAAACAGGUCUAG 422 3603
AD-59227.1 201 422
AD-59231.1 AHanorn4Has 201 AHanorn4Has 422
AD-59198.3 201 422
AD-59200.3 201 422
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-59203.3 201 422
AD-59204.3 AHanoru4Hasa 201 AHanornyHas 422
AD-59188.3 201 422
AD-59191.3 201 422
AD-59213.1 201 422
AD-59217.1 201 422
AD-59221.1 201 422
AD-59225.1 201 422
AD-59229.1 201 422
AD-59234.1 201 422
AD-59238.1 201 422
AD-59241.1 201 422
AD-59245.1 201 422
AD-59250.1 201 422
AD-59246.1 CUAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGA 3602
202 423
AD-59253.2 UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGA 3602
203 424
AD-59242.1 AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGA 3602
204 425
AD-59253.1 UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGA 3602
205 426
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 74936
eoTupa otnga .3
AD-59258.1 UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGA 3602
206 427
AD-59251.1 CUAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAG 3603
207 428
AD-59256.1 UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUA 3604
208 429
AD-59260.1 AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCU 3605
209 430
AD-59248.1 GACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCU 3605
210 431
AD-59247.1 GACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUA 3604
211 432
AD-59252.1 AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUA 3604
212 433
AD-59257.1 UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUA 3604
213 434
AD-59261.1 AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAG 3603
214 435
AD-59262.1 UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAG 3603
215 436
AD-59265.1 CUAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAG 3603
216 437
AD- UAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGAA 3601
59196.13
217 438
AD- AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGAA 3601
59189.11
218 439
AD-59190.3 UCUAGACCUGUUUUGCUUUUG ACAAAAGCAAAACAGGUCUAGAA 3601
u
219 440
AD-59192.3 UUCUAGACCUGUUUUGCUUUU ACAAAAGCAAAACAGGUCUAGAA 3601
GU
220 441
AD-59240.1 220 441
AD-59244.1 220 441




146

HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
AD-59202.7 AHanorn4Has 220 AHanorn4Has 441 AHano
rm4yHan
AD-59195.5 220 441
AD-59249.1 220 441
AD-59254.1 220 441
AD-59259.1 220 441
AD-59264.1 220 441
AD-59264.2 220 441
AD-59255.1 220 441
AD-57928.1 220 441
AD-58893.1 220 441
AD-58894.1 220 441
AD-58895.1 220 441
AD-58896.1 220 441
AD-58897.1 220 441
AD-58898.1 220 441
AD-58899.1 220 441
AD-58900.1 CAAGCAGACAUUUAUCUUUUU AAAAAGAUAAAUGUCUGCUUGCU N/A
221 442
AD-58902.1 UUUUCUAGACCUGUUUUGCUU AAGCAAAACAGGUCUAGAAAAGU 3597
222 443
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3

AGACCUGUUUUGCUUUUGU 223 ACAAAAGCAAAACAGGUCUAG 444

AGACCUGUUUUGCUUUUGU 224 ACAAAAGCAAAACAGGUCUAG 445

AGACCUGUUUUGCUUUUGU 225 ACAAAAGCAAAACAGGUCUAG 446

AGACCUGUUUUGCUUUUGU 226 ACAAAAGCAAAACAGGUCUAG 447

AGACCUGUUUUGCUUUUGU 227 ACAAAAGCAAAACAGGUCUAG 448

AGACCUGUUUUGCUUUUGU 228 ACAAAAGCAAAACAGGUCUAG 449

CUAGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAGAA
229 450
229 450
AHanorn4Has
229 450
AHanorn4Has

229 450

229 450

229 450

229 450

229 450

229 450

229 450

229 450

229 450
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
230 451
AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAG
231 452
AGACCUGUUUUGCUUUUGU ACAAAAGCAAAACAGGUCUAG

CUAGACCUGUUUUGCUUUUGU 232 ACAAAAGCAAAACAGGUCUAGAA 453

232 453

AHanorn4Has 532 AHanorn4Has 153

232 453

232 453

232 453

CUAGACCUGUUUUGCUUUUGU 233 ACAAAAGCAAAACAGGUCUAGAA 454

AHanorn4Has 233 AHanorn4Has 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

AHanorn4Haa
233 454

AHanoru4Hana
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOrO NO: | NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOrO NO: | NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3

233 454

AHanoru4Han 233 AHanorndHan 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454

AHanorn4Has AHanorn4Has

233 454

233 454

233 454

233 454

233 454

233 454

233 454

233 454
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HasBsaHue HassaHue CmbICNI0Ban TPaHC. nocA. SEQ HasBaHue AHTUCMbBICNOBAA TPAHC. NOCA. SEQ Hauan KoHe
Aynaekca CMbICNIOBOT ID aHTUCMBICAO ID oB usB
o NO: BOro NO: NM_17 | NM_1
OJINTOHYKA O/IUTOHYKNe 4936.3 | 74936
eoTupa otnga .3
233 454
454

233
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Tabmuna 2. MoauduimpoBanHbie nociaenosareasaoctu st PCSK9

HassaHune Cmbicnosas MonoxeHune HassaHne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICNIOBOrO OJ/INTOHYK/1IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBICNIOBOIO OJ/IMTOHYK/1Ie0TUAHAA
Aynnekca NO:
OJINTOHYKNEeoTUAA nocneaoBaTe/IbHOCTD NM_174936.3 OJINTOHYKNeoTnaa nocneao0BaTe/IbHOCTb
CfgAfgGfaCfgGfCfGfaCfuAfcGfa uCfcUfcGfuAfgUfcgcCfgUf
AD-53649.1 A-110542.1 455 461 A-109239.2 1006
GfgAfL96 cCfuCfgsUfsc
GfcCfgGfgGfaUfAfCfcUfcAfcCfa uCfuUfgGfuGfaGfguaUfcC
AD-53650.1 A-110550.1 456 673 A-109255.2 1007
AfgAfL96 fcCfgGfesGfsg
GfcCfcCfaUfgUfCfGfaCfuAfcAfu uCfgAfuGfuAfgUfcgaCfal
AD-53651.1 A-110558.1 457 773 A-109271.2 1008
CfgAfL96 fgGfgGfcsAfsa
CfcUfgGfuGfgAfGfGfuGfuAfuCfu aGfgAfgAfuAfcAfccuCfcAf
AD-53652.1 A-110566.1 458 896 A-109287.2 1009
CfcUfL96 cCfaGfgsCfsu
UfcCfuAfgAfcAfCfCfaGfcAfuAfcA uCfuGfuAfuGfcUfgguGfu
AD-53653.1 A-110574.1 459 913 A-109303.2 1010
fgAfL96 CfuAfgGfasGfsa
GfcAfgGfgUfcAfUfGfgUfcAfcCfg aGfuCfgGfuGfaCfcauGfaC
AD-53654.1 A-110582.1 460 955 A-109319.2 1011
AfcUfL96 fcCfuGfesCfsc
CfcUfgCfgCfgUfGfCfuCfaAfcUfg uGfgCfaGfuUfgAfgcaCfgC
AD-53696.1 A-110589.1 461 1109 A-109333.2 1012
CfcAfL96 fgCfaGfgsCfsu
UfaGfgCfcUfgGfAfGfuUfuAfuUfc uCfcGfaAfuAfaAfcucCfaGf
AD-53697.1 A-110597.1 462 1159 A-109349.2 1013
GfgAfL96 gCfcUfasUfsg
GfgGfaCfgAfuGfCfCfuGfcCfuCfu aGfuAfgAfgGfcAfggcAfuCt
AD-53698.1 A-110605.1 463 1318 A-109365.2 1014
AfcUfL96 gUfcCfcsGfsg
GfcAfuUfgCfaGfCfCfaUfgAfuGfc aCfaGfcAfuCfaUfggcUfgCf
AD-53699.1 A-110613.1 464 1543 A-109381.2 1015
UfgUfL96 aAfuGfcsCfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfgCfcUfgGfuUfCfCfcUfgAfgGfa uGfgUfcCfuCfaGfggaAfcCf
AD-53700.1 A-110621.1 465 1640 A-109397.2 1016
CfcAfL96 aGfgCfcsUfsc
CfgCfulfulfgGfGfGfgUfgAfgGfg aCfaCfcCfuCfaCfcccCfaAf
AD-53701.1 A-110629.1 466 1901 A-109413.2 1017
UfgUfL96 aAfgCfgsUfsu
UfuUfuCfuAfgAfcCfuGfuUfuUfg aAfgCfaAfaAfcAfgGfuCfu
AD-48400.1 A-98247.2 467 A-93455.4 1018
CfuUfL96 AfgAfaAfasGfsu
CfcGfgGfgAfuAfCfCfuCfaCfcAfa aUfcUfuGfgUfgAfgguAfuC
AD-53656.1 A-110551.1 468 674 A-109257.2 1019
GfaUfL96 fcCfcGfgsCfsg
CfcAfuGfuCfgAfCfUfaCfaUfcGfa uCfcUfcGfaUfgUfaguCfgA
AD-53657.1 A-110559.1 469 776 A-109273.2 1020
GfgAfL96 fcAfuGfgsGfsg
CfuGfgUfgGfaGfGfUfgUfaUfcUfc uAfgGfaGfaUfaCfaccUfcCf
AD-53658.1 A-110567.1 470 897 A-109289.2 1021
CfuAfL96 aCfcAfgsGfsc
AfgAfcAfcCfaGfCfAfuAfcAfgAfg uCfaCfuCfuGfuAfugcUfgG
AD-53659.1 A-110575.1 471 917 A-109305.2 1022
UfgAfL96 fuGfuCfusAfsg
CfaGfgGfuCfaUfGfGfuCfaCfcGfa aAfgUfcGfgUfgAfccaUfgA
AD-53660.1 A-110583.1 472 956 A-109321.2 1023
CfuUfL96 fcCfcUfgsCfsc
CfuGfcGfcGfuGfCfUfcAfaCfuGfc uUfgGfcAfgUfuGfagcAfcG
AD-53702.1 A-110590.1 473 1110 A-109335.2 1024
CfaAfL96 fcGfcAfgsGfsc
AfgGfcCfuGfgAfGfUfuUfaUfuCfg uUfcCfgAfaUfaAfacuCfcAf
AD-53703.1 A-110598.1 474 1160 A-109351.2 1025
GfaAfL96 gGfcCfusAfsu
CfaAfcUfuUfgGfCfCfgCfuGfuGfu uCfcAfcAfcAfgCfggcCfaAf
AD-53704.1 A-110606.1 475 1421 A-109367.2 1026

GfgAfL96

aGfuUfgsGfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfuUfgAfgGfcAfGFfAfgAfcUfgAfu uGfgAfuCfaGfuCfucuGfcC
AD-53705.1 A-110614.1 476 1592 A-109383.2 1027
CfcAfL96 fuCfaAfcsUfsc
GfgUfaCfuGfaCfCfCfcCfaAfcCfu aCfcAfgGfulfgGfgggUfcA
AD-53706.1 A-110622.1 477 1664 A-109399.2 1028
GfgUfL96 fgUfaCfcsCfsg
CfuUfuUfgGfgGfGfUfgAfgGfgUf aGfaCfaCfcCfuCfaccCfcCf
AD-53707.1 A-110630.1 478 1903 A-109415.2 1029
gUfcUfL96 aAfaAfgsCfsg
AfcCfgCfuGfcGfCfCfaAfgGfaUfc aCfgGfaUfcCfuUfggcGfcAf
AD-53661.1 A-110544.1 479 556 A-109243.2 1030
CfgUfL96 gCfgGfusGfsg
UfcGfaCfuAfcAfUfCfgAfgGfaGfg aGfuCfcUfcCfuCfgauGfuA
AD-53663.1 A-110560.1 480 781 A-109275.2 1031
AfcUfL96 fgUfcGfasCfsa
GfgUfgGfaGfgUfGfUfaUfcUfcCfu uCfuAfgGfaGfaUfacaCfcU
AD-53664.1 A-110568.1 481 899 A-109291.2 1032
AfgAfL96 fcCfaCfcsAfsg
CfaCfcAfgCfaUfAfCfaGfaGfuGfa uGfgUfcAfcUfcUfgualfgC
AD-53665.1 A-110576.1 482 920 A-109307.2 1033
CfcAfL96 fuGfgUfgsUfsc
GfgUfcAfuGfgUfCfAfcCfgAfcUfu uCfgAfaGfuCfgGfugaCfcA
AD-53666.1 A-110584.1 433 959 A-109323.2 1034
CfgAfL96 fuGfaCfcsCfsu
CfgUfgCfuCfaAfCfUfgCfcAfaGfg uUfcCfcUfuGfgCfaguUfgA
AD-53708.1 A-110591.1 484 1115 A-109337.2 1035
GfaAfL96 fgCfaCfgsCfsg
GfgCfcUfgGfaGfUfUfuAfuUfcGfg uUfuCfcGfaAfuAfaacUfcC
AD-53709.1 A-110599.1 485 1161 A-109353.2 1036
AfaAfL96 faGfgCfcsUfsa
UfuGfgCfcGfcUfGfUfgUfgGfaCfc aGfaGfgUfcCfaCfacaGfcGf
AD-53710.1 A-110607.1 486 1426 A-109369.2 1037

UfcUfL96

gCfcAfasAfsg
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfgAfgGfcAfgAfGfAfcUfgAfuCfc aGfuGfgAfuCfaGfucuCfuG
AD-53711.1 A-110615.1 487 1594 A-109385.2 1038
AfcUfL96 fcCfuCfasAfsc
GfuUfgGfcAfgCfUfGfuUfuUfgCfa uCfcUfgCfaAfaAfcagCfuGf
AD-53712.1 A-110623.1 438 1717 A-109401.2 1039
GfgAfL96 cCfaAfcsCfsu
UfuUfuGfgGfgGfUfGfaGfgGfuGf uAfgAfcAfcCfcUfcacCfcCf
AD-53713.1 A-110631.1 489 1904 A-109417.2 1040
uCfuAfL96 cAfaAfasGfsc
GfcUfgCfgCfcAfAfGfgAfuCfcGfu uCfcAfcGfgAfuCfcuuGfgCf
AD-53667.1 A-110545.1 490 559 A-109245.2 1041
GfgAfL96 gCfaGfcsGfsg
AfuAfcCfuCfaCfCfAfaGfaUfcCfu uGfcAfgGfaUfcUfuggUfgA
AD-53668.1 A-110553.1 491 680 A-109261.2 1042
GfcAfL96 fgGfuAfusCfsc
AfcUfaCfaUfcGfAfGfgAfgGfaCfu aGfgAfgUfcCfuCfcucGfau
AD-53669.1 A-110561.1 492 784 A-109277.2 1043
CfcUfL96 fgUfaGfusCfsg
UfgGfaGfgUfgUfAfUfcUfcCfuAfg uGfuCfuAfgGfaGfauaCfaC
AD-53670.1 A-110569.1 493 901 A-109293.2 1044
AfcAfL96 fcUfcCfasCfsc
UfaCfaGfaGfuGfAfCfcAfcCfgGfg uUfuCfcCfgGfuGfgucAfcU
AD-53671.1 A-110577.1 494 928 A-109309.2 1045
AfaAfL96 fcUfgUfasUfsg
UfcAfuGfgUfcAfCfCfgAfcUfuCfg uCfuCfgAfaGfuCfgguGfaC
AD-53672.1 A-110585.1 495 961 A-109325.2 1046
AfgAfL96 fcAfuGfasCfsc
CfaCfcCfuCfaUfAfGfgCfcUfgGfa aAfcUfcCfaGfgCfcuaUfgAf
AD-53714.1 A-110592.1 496 1151 A-109339.2 1047
GfuUfL96 gGfgUfgsCfsc
GfcCfuGfgAfgUfUfUfaUfuCfgGfa uUfuUfcCfgAfaUfaaaCfuC
AD-53715.1 A-110600.1 497 1162 A-109355.2 1048

AfaAfL96

fcAfgGfesCfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfgGfcCfgCfuGfUfGfuGfgAfcCfu aAfgAfgGfuCfcAfcacAfgCf
AD-53716.1 A-110608.1 498 1427 A-109371.2 1049
CfuUfL96 gGfcCfasAfsa
GfaGfgCfaGfaGfAfCfuGfaUfcCfa aAfgUfgGfaUfcAfgucUfcU
AD-53717.1 A-110616.1 499 1595 A-109387.2 1050
CfuUfL96 fgCfcUfcsAfsa
UfgGfcAfgCfuGfUfUfuUfgCfaGfg aGfuCfcUfgCfaAfaacAfgCf
AD-53718.1 A-110624.1 500 1719 A-109403.2 1051
AfcUfL96 uGfcCfasAfsc
GfgGfgUfgAfgGfGfUfgUfcUfaCfg uGfgCfgUfaGfaCfaccCfuCf
AD-53719.1 A-110632.1 501 1909 A-109419.2 1052
CfcAfL96 aCfcCfcsCfsa
CfaCfcAfaGfaUfCfCfuGfcAfuGfu aAfgAfcAfuGfcAfggaUfcU
AD-53674.1 A-110554.1 502 686 A-109263.2 1053
CfuUfL96 fuGfgUfgsAfsg
UfaCfaUfcGfaGfGfAfgGfaCfuCfc aGfaGfgAfgUfcCfuccUfcG
AD-53675.1 A-110562.1 503 786 A-109279.2 1054
UfcUfL96 faUfgUfasGfsu
AfgGfuGfuAfuCfUfCfcUfaGfaCfa uGfgUfgUfcUfaGfgagAfuA
AD-53676.1 A-110570.1 504 904 A-109295.2 1055
CfcAfL96 fcAfcCfusCfsc
AfcAfgAfgUfgAfCfCfaCfcGfgGfa aUfuUfcCfcGfgUfgguCfaC
AD-53677.1 A-110578.1 505 929 A-109311.2 1056
AfaUfL96 fuCfuGfusAfsu
AfgGfaCfgGfgAfCfCfcGfcUfuCfc uGfuGfgAfaGfcGfgguCfcC
AD-53678.1 A-110586.1 506 994 A-109327.2 1057
AfcAfL96 fgUfcCfusCfsc
AfcCfcUfcAfuAfGfGfcCfuGfgAfg aAfaCfuCfcAfgGfccuAfuGf
AD-53720.1 A-110593.1 507 1152 A-109341.2 1058
UfuufLoe aGfgGfusGfsc
GfgAfgUfuUfaUfUfCfgGfaAfaAfg uGfgCfulfuUfcCfgaaUfaA
AD-53721.1 A-110601.1 508 1166 A-109357.2 1059

CfcAfL96

faCfuCfcsAfsg
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfgCfcGfcUfgUfGfUfgGfaCfcUfc aAfaGfaGfgUfcCfacaCfaGf
AD-53722.1 A-110609.1 509 1428 A-109373.2 1060
UfuufL96 cGfgCfcsAfsa
GfgCfaGfaGfaCfufGfaUfcCfaCfu aGfaAfgUfgGfaUfcagUfcU
AD-53723.1 A-110617.1 510 1597 A-109389.2 1061
UfcUfL96 fcUfgCfecsUfsc
GfcAfgCfuGfuUfUfUfgCfaGfgAfc aCfaGfuCfcUfgCfaaaAfcAf
AD-53724.1 A-110625.1 511 1721 A-109405.2 1062
UfgUfL96 gCfuGfcsCfsa
GfgGfuGfaGfgGfUfGfuCfuAfcGfc aUfgGfcGfuAfgAfcacCfcUf
AD-53725.1 A-110633.1 512 1910 A-109421.2 1063
CfaUfL96 cAfcCfesCfsc
CfuAfcGfuGfgUfGfGfuGfcUfgAfa uCfcUfuCfaGfcAfccaCfcAf
AD-53679.1 A-110547.1 513 593 A-109249.2 1064
GfgAfL96 cGfuAfgsGfsu
CfaAfgAfuCfcUfGfCfaUfgUfcUfu uGfgAfaGfaCfaUfgcaGfgA
AD-53680.1 A-110555.1 514 689 A-109265.2 1065
CfcAfL96 fuCfuUfgsGfsu
UfcGfaGfgAfgGfAfCfuCfcUfcUfg aGfaCfaGfaGfgAfgucCfuC
AD-53681.1 A-110563.1 515 790 A-109281.2 1066
UfcUfLS6 fcUfcGfasUfsg
GfuAfuCfuCfcUfAfGfaCfaCfcAfg aUfgCfuGfgUfgUfcuaGfgA
AD-53682.1 A-110571.1 516 908 A-109297.2 1067
CfaUfL96 fgAfuAfcsAfsc
GfaGfuGfaCfcAfCfCfgGfgAfaAfu uCfgAfuUfuCfcCfgguGfgU
AD-53683.1 A-110579.1 517 932 A-109313.2 1068
CfgAfL96 fcAfcUfcsUfsg
CfgGfgAfcCfcGFCfUfuCfcAfcAfgA uGfuCfuGfuGfgAfagcGfg
AD-53684.1 A-110587.1 518 998 A-109329.2 1069
fcAfL96 GfuCfcCfgsUfsc
CfcCfuCfaUfaGfGfCfcUfgGfaGfu uAfaAfcUfcCfaGfgccUfauf
AD-53726.1 A-110594.1 519 1153 A-109343.2 1070

UfuAfL96

gAfgGfgsUfsg
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfuUfuAfuUfcGfGfAfaAfaGfcCfa aGfcUfgGfcUfuUfuccGfaA
AD-53727.1 A-110602.1 520 1169 A-109359.2 1071
GfcUfL96 fuAfaAfcsUfsc
UfgUfgUfgGfaCfCfufcUfuUfgCfc uGfgGfgCfaAfaGfaggUfcC
AD-53728.1 A-110610.1 521 1434 A-109375.2 1072
CfcAfL96 faCfaCfasGfsc
CfaGfaGfaCfuGfAfUfcCfaCfulfc aGfaGfaAfgUfgGfaucAfgU
AD-53729.1 A-110618.1 522 1599 A-109391.2 1073
UfcUfL96 fcUfcUfgsCfsc
UfcUfgCfcGfgGfCfCfcAfcAfaCfgC aAfgCfgUfuGfuGfggcCfcG
AD-53730.1 A-110626.1 523 1885 A-109407.2 1074
fuUfL96 fgCfaGfasCfsc
GfgUfgAfgGfgUfGfUfcUfaCfgCfc aAfuGfgCfgUfaGfacaCfcCf
AD-53731.1 A-110634.1 524 1911 A-109423.2 1075
AfuUfL96 uCfaCfcsCfsc
CfcCfgCfcGfgGfGfAfuAfcCfuCfaC uGfgUfgAfgGfuAfuccCfcG
AD-53685.1 A-110548.1 525 670 A-109251.2 1076
fcAfL96 fgCfgGfgsCfsa
CfgAfgGfaGfgAfCfUfcCfuCfuGfu aAfgAfcAfgAfgGfaguCfcUf
AD-53687.1 A-110564.1 526 791 A-109283.2 1077
CfuUfL96 cCfuCfgsAfsu
UfaUfcUfcCfuAfGfAfcAfcCfaGfc uAfuGfcUfgGfuGfucuAfg
AD-53688.1 A-110572.1 527 909 A-109299.2 1078
AfuAfL96 GfaGfaUfasCfsa
GfgAfaAfuCfgAfGfGfgCfaGfgGfu aUfgAfcCfcUfgCfecuCfgAf
AD-53689.1 A-110580.1 528 944 A-109315.2 1079
CfaUfL96 uUfuCfcsCfsg
UfcCfaCfaGfaCfAfGfgCfcAfgCfaA aCfulfgCfuGfgCfcugUfcU
AD-53690.1 A-110588.1 529 1009 A-109331.2 1080
fgufL96 fgUfgGfasAfsg
CfcUfcAfuAfgGFCfCfuGfgAfgUfu aUfaAfaCfuCfcAfggcCfuAf
AD-53732.1 A-110595.1 530 1154 A-109345.2 1081

UfaUfL96

uGfaGfgsGfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfgGfcUfgGfgGfUfCfgUfgCfuGfg uGfaCfcAfgCfaCfgacCfcCf
AD-53733.1 A-110603.1 531 1279 A-109361.2 1082
UfcAfL96 aGfcCfcsUfsc
GfgGfaGfgAfcAfUfCfaUfuGfgUfg aGfgCfaCfcAfaUfgauGfuC
AD-53734.1 A-110611.1 532 1456 A-109377.2 1083
CfcUfL96 fcUfcCfesCfsu
AfcUfgAfuCfcAfCfUfuCfuCfuGfc uUfgGfcAfgAfgAfaguGfgA
AD-53735.1 A-110619.1 533 1604 A-109393.2 1084
CfaAfL96 fuCfaGfusCfsu
CfuGfcCfgGfgCfCfCfaCfaAfcGfcU aAfaGfcGfuUfgUfgggCfcC
AD-53736.1 A-110627.1 534 1886 A-109409.2 1085
fuUfL96 fgGfcAfgsAfsc
AfgGfgUfgUfcUfAfCfgCfcAfulfg uGfgCfaAfuGfgCfguaGfaC
AD-53737.1 A-110635.1 535 1915 A-109425.2 1086
CfcAfL96 faCfcCfusCfsa
CfcGfcCfgGfgGfAfUfaCfcUfcAfcC uUfgGfuGfaGfgUfaucCfcC
AD-53691.1 A-110549.1 536 671 A-109253.2 1087
faAfL96 fgGfcGfgsGfsc
GfuUfgCfcCfcAfUfGfuCfgAfcUfa aUfgUfaGfuCfgAfcauGfgG
AD-53692.1 A-110557.1 537 770 A-109269.2 1088
CfaUfL96 fgCfaAfcsUfsu
GfuAfcCfgGfgCfGfGfaUfgAfaUfa uGfgUfaUfuCfaUfccgCfcCf
AD-53693.1 A-110565.1 538 857 A-109285.2 1089
CfcAfL96 gGfuAfcsCfsg
UfcUfcCfuAfgAfCfAfcCfaGfcAfu uGfuAfuGfcUfgGfuguCfu
AD-53694.1 A-110573.1 539 911 A-109301.2 1090
AfcAfL96 AfgGfaGfasUfsa
AfaUfcGfaGfgGfCfAfgGfgUfcAfu aCfcAfuGfaCfcCfugcCfcUf
AD-53695.1 A-110581.1 540 947 A-109317.2 1091
GfgUfL96 cGfaUfusUfsc
CfuCfaUfaGfgCfCfUfgGfaGfuUfu aAfuAfaAfcUfcCfaggCfcUf
AD-53738.1 A-110596.1 541 1155 A-109347.2 1092

AfuUfL96

aUfgAfgsGfsg
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfgUfcAfcCfgCfUfGfcCfgGfcAfa aAfgUfuGfcCfgGfcagCfgG
AD-53739.1 A-110604.1 542 1295 A-109363.2 1093
CfuUfL96 fuGfaCfcsAfsg
AfcUfgCfaGfcAfCfCfuGfcUfuUfg aCfaCfaAfaGfcAfgguGfcUf
AD-53740.1 A-110612.1 543 1483 A-109379.2 1094
UfgUfL96 gCfaGfusCfsg
AfuCfcAfcUfuCfUfCfuGfcCfaAfa aUfcUfuUfgGfcAfgagAfaG
AD-53741.1 A-110620.1 544 1608 A-109395.2 1095
GfaUfL96 fuGfgAfusCfsa
GfcCfcAfcAfaCfGfCfulfulfgGfg aCfcCfcCfaAfaAfgcgUfuGf
AD-53742.1 A-110628.1 545 1893 A-109411.2 1096
GfgUfL96 uGfgGfcsCfsc
GfuGfuCfuAfcGfCfCfaUfuGfcCfa aCfcUfgGfcAfaUfggcGfuA
AD-53743.1 A-110636.1 546 1918 A-109427.2 1097
GfgUfL96 fgAfcAfcsCfsc
GfgAfaUfgCfaAfAfGfuCfaAfgGfa uGfcUfcCfuUfgAfcuuUfgC
AD-53744.1 A-110644.1 547 2180 A-109443.2 1098
GfcAfL96 faUfuCfcsAfsg
UfgAfuGfgCfcCfUfCfaUfcUfcCfa aGfcUfgGfaGfaUfgagGfgC
AD-53745.1 A-110652.1 548 2906 A-109459.2 1099
GfcUfL96 fcAfuCfasGfsc
CfuGfaAfgCfcAfAfGfcCfuCfuUfc uAfaGfaAfgAfgGfcuuGfgC
AD-53746.1 A-110660.1 549 3300 A-109475.2 1100
UfuAfL96 fuUfcAfgsAfsg
AfcUfgUfcCfcUfCfCfuUfgAfgCfa uGfgUfgCfuCfaAfggaGfgG
AD-53747.1 A-110668.1 550 3511 A-109491.2 1101
CfcAfL96 faCfaGfusUfsg
CfaAfgCfaAfgCfAfGfaCfaUfuUfa aGfaUfaAfaUfgUfcugCfuU
AD-53748.1 A-110676.1 551 3540 A-109507.2 1102
UfcUfL96 fgCfulfgsGfsg
UfaUfcUfuUfuGfGfGfuCfuGfuCf aGfaGfgAfcAfgAfcccAfaAf
AD-53790.1 A-110683.1 552 3556 A-109521.2 1103

cUfcufLo6

aGfaUfasAfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfgUfcCfuCfuCfUufGfuUfgCfcUfu aAfaAfaGfgCfaAfcagAfgAf
AD-53791.1 A-110691.1 553 3569 A-109537.2 1104
UfuufL96 gGfaCfasGfsa
UfuGfuAfaCfuUfGfAfaGfaUfauf aUfaAfaUfaUfcUfucaAfgU
AD-53792.1 A-110699.1 554 3620 A-109553.2 1105
uUfaUfL96 fuAfcAfasAfsa
CfuUfuAfcUfcUfGFCfuCfuAfuGfc uUfgGfcAfuAfgAfgcaGfaG
AD-53793.1 A-110707.1 555 3055 A-109569.2 1106
CfaAfL96 fuAfaAfgsGfsu
AfgGfgGfaAfcAfCfAfgAfcCfaGfg uUfuCfcUfgGfuCfuguGfu
AD-53794.1 A-110715.1 556 3370 A-109585.2 1107
AfaAfL96 UfcCfcCfusUfsc
UfuGfgGfuCfuGfUfCfcUfcUfcUfg aAfaCfaGfaGfaGfgacAfgA
AD-53795.1 A-110723.1 557 3562 A-109601.2 1108
UfuUfL96 fcCfcAfasAfsa
UfgCfaGfcGfuCfCfAfcAfcAfgCfu uGfgAfgCfuGfuGfuggAfcG
AD-53749.1 A-110637.1 558 1962 A-109429.2 1109
CfcAfL96 fcUfgCfasGfsu
AfaUfcCfcGfgCfCfCfcUfcAfgGfa uGfcUfcCfuGfaGfgggCfcG
AD-53750.1 A-110645.1 559 2204 A-109445.2 1110
GfcAfL96 fgGfaUfusCfsc
UfuUfcUfgGfaUfGfGfcAfuCfuAfg uGfgCfuAfgAfuGfccaUfcC
AD-53751.1 A-110653.1 560 2974 A-109461.2 1111
CfcAfL96 faGfaAfasGfsc
GfaAfgCfcAfaGfCfCfuCfuUfcUfu aGfuAfaGfaAfgAfggcUfuG
AD-53752.1 A-110661.1 561 3302 A-109477.2 1112
AfcUfL96 fgCfuUfcsAfsg
CfcAfgCfcCfcAfCfCfcAfaGfcAfaG uGfcUfuGfcUfuGfgguGfg
AD-53753.1 A-110669.1 562 3529 A-109493.2 1113
fcAfL96 GfgCfuGfgsUfsg
AfaGfcAfaGfcAfGFAfcAfuUfuAfu aAfgAfuAfaAfuGfucuGfcU
AD-53754.1 A-110677.1 563 3541 A-109509.2 1114

CfuUfL96

fuGfcUfusGfsg
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfcUfuUfuGfgGfUfCfuGfuCfcUfc aGfaGfaGfgAfcAfgacCfcAf
AD-53796.1 A-110684.1 564 3558 A-109523.2 1115
UfcUfL96 aAfaGfasUfsa
GfuCfcUfcUfcUfGfUfuGfcCfuUfu uAfaAfaAfgGfcAfacaGfaG
AD-53797.1 A-110692.1 565 3570 A-109539.2 1116
UfuAfL96 faGfgAfcsAfsg
UfgUfaAfcUfuGfAfAfgAfuAfulfu aAfuAfaAfuAfuCfuucAfaG
AD-53798.1 A-110700.1 566 3621 A-109555.2 1117
AfuUfL96 fuUfaCfasAfsa
UfuUfaCfuCfuGfCfUfcUfaUfgCfc uCfuGfgCfaUfaGfagcAfgA
AD-53799.1 A-110708.1 567 3056 A-109571.2 1118
AfgAfL96 fgUfaAfasGfsg
CfcAfaGfcAfaGfCfAfgAfcAfulfu aAfuAfaAfuGfuCfugcUfuG
AD-53800.1 A-110716.1 568 3539 A-109587.2 1119
AfuUfL96 fcUfuGfgsGfsu
UfgGfgUfcUfgUfCfCfuCfuCfuGfu uCfaAfcAfgAfgAfggaCfaGf
AD-53801.1 A-110724.1 569 3563 A-109603.2 1120
UfgAfL96 aCfcCfasAfsa
GfcAfuGfgGfgAfCfCfcGfuGfuCfc aGfuGfgAfcAfcGfgguCfcCf
AD-53755.1 A-110638.1 570 1996 A-109431.2 1121
AfcUfL96 cAfuGfcsUfsg
UfcUfgGfaUfgGfCfAfuCfuAfgCfc uCfuGfgCfuAfgAfugcCfau
AD-53757.1 A-110654.1 571 2976 A-109463.2 1122
AfgAfL96 fcCfaGfasAfsa
AfaGfcCfaAfgCfCfUfcUfuCfuUfa aAfgUfaAfgAfaGfaggCful
AD-53758.1 A-110662.1 572 3303 A-109479.2 1123
CfuUfL96 fgGfcUfusCfsa
CfcCfcAfcCfcAfAfGfcAfaGfcAfgA uGfuCfuGfcUfuGfcuuGfg
AD-53759.1 A-110670.1 573 3533 A-109495.2 1124
fcAfL96 GfuGfgGfgsCfsu
AfgCfaAfgCfaGfAfCfaUfuUfaUfc aAfaGfaUfaAfaUfgucUfgC
AD-53760.1 A-110678.1 574 3542 A-109511.2 1125

UfuufL96

fuUfgCfusUfsg
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfuUfuGfgGfuCfUufGfuCfcUfcUfc aCfaGfaGfaGfgAfcagAfcCf
AD-53802.1 A-110685.1 575 3560 A-109525.2 1126
UfgUfL96 cAfaAfasGfsa
UfuUfcUfaGfaCfCfUufgUfuUfuGfc aAfaGfcAfaAfaCfaggUfcUf
AD-53803.1 A-110693.1 576 3600 A-109541.2 1127
UfuufLoe aGfaAfasAfsg
AfcCfaAfgGfaGfGfCfaGfgAfuUfc aAfaGfaAfuCfcUfgccUfcCf
AD-53804.1 A-110701.1 577 2815 A-109557.2 1128
UfuufLo6 uUfgGfusGfsg
UfcAfgCfcAfaCfCfCfgCfuCfcAfcU uUfaGfuGfgAfgCfgggUfu
AD-53805.1 A-110709.1 578 3161 A-109573.2 1129
faAfL96 GfgCfuGfasGfsa
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.1 A-110717.1 579 3544 A-109589.2 1130
UfuUfL96 fgCfulfgsCfsu
GfgGfuCfuGfuCfCfUfcUfcUfgUfu uGfcAfaCfaGfaGfaggAfcA
AD-53807.1 A-110725.1 580 3564 A-109605.2 1131
GfcAfL96 fgAfcCfcsAfsa
CfcCfaCfaAfgCfCfGfcCfuGfuGfc uCfaGfcAfcAfgGfcggCfuUf
AD-53761.1 A-110639.1 581 2080 A-109433.2 1132
UfgAfL96 gUfgGfgsUfsg
GfcUfgGfgGfcUfGfAfgCfuUfuAfa aUfuUfuAfaAfgCfucaGfcC
AD-53762.1 A-110647.1 582 2481 A-109449.2 1133
AfaUfL96 fcCfaGfesCfsc
GfcUfcUfaUfgCfCfAfgGfcUfgUfg uAfgCfaCfaGfcCfuggCfauf
AD-53763.1 A-110655.1 583 3064 A-109465.2 1134
CfuAfL96 aGfaGfcsAfsg
GfuGfaGfgCfuGfGfGfaAfgGfgGf uGfuUfcCfcCfuUfcccAfgCf
AD-53764.1 A-110663.1 584 3358 A-109481.2 1135
aAfcAfL96 cUfcAfcsUfsg
CfcCfaCfcCfaAfGfCfaAfgCfaGfaC aUfgUfcUfgCfulfgcuUfgG
AD-53765.1 A-110671.1 585 3534 A-109497.2 1136

faUfL96

fgUfgGfgsGfsc
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
GfcAfgAfcAfuUfUfAfuCfuUfuUfg aCfcCfaAfaAfgAfuaaAfuGf
AD-53766.1 A-110679.1 586 3547 A-109513.2 1137
GfgUfL96 uCfuGfcsUfsu
UfuUfgGfgUfcUfGfUfcCfuCfuCfu aAfcAfgAfgAfgGfacaGfaCf
AD-53808.1 A-110686.1 587 3561 A-109527.2 1138
GfuUfL96 cCfaAfasAfsg
UfuCfuAfgAfcCfUfGfuUfuUfgCfu aAfaAfgCfaAfaAfcagGfuCf
AD-53809.1 A-110694.1 588 3601 A-109543.2 1139
UfuufLo6 uAfgAfasAfsa
GfgAfgGfcAfgGfAfUfuCfulfcCfc aAfuGfgGfaAfgAfaucCfuG
AD-53810.1 A-110702.1 589 2820 A-109559.2 1140
AfuUfL96 fcCfuCfesUfsu
CfcUfgCfcAfaGfCfUfcAfcAfcAfgC uUfgCfuGfuGfuGfagcUfu
AD-53811.1 A-110710.1 590 3247 A-109575.2 1141
faAfL96 GfgCfaGfgsCfsa
AfaGfcAfgAfcAfUfUfuAfuCfulfu uCfaAfaAfgAfuAfaauGfuC
AD-53812.1 A-110718.1 591 3545 A-109591.2 1142
UfgAfL96 fuGfcUfusGfsc
UfcUfaGfaCfcUfGfUfuUfuGfcUf aAfaAfaGfcAfaAfacaGfgU
AD-53813.1 A-110726.1 592 3602 A-109607.2 1143
uUfuUfL96 fcUfaGfasAfsa
GfaGfgCfcAfcGfAfGfgUfcAfgCfc uUfgGfgCfuGfaCfcucGfuG
AD-53767.1 A-110640.1 593 2099 A-109435.2 1144
CfaAfL96 fgCfcUfcsAfsg
GfgAfgGfuGfcCfAfGfgAfaGfcUfc aGfgGfaGfcUfuCfcugGfcA
AD-53768.1 A-110648.1 594 2650 A-109451.2 1145
CfcUfL96 fcCfuCfesAfsc
CfuCfaGfcCfaAfCfCfcGfcUfcCfaC uAfgUfgGfaGfcGfgguUfg
AD-53769.1 A-110656.1 595 3160 A-109467.2 1146
fuAfL96 GfcUfgAfgsAfsc
GfgCfuGfgGfaAfGfGfgGfaAfcAfc uCfuGfuGfuUfcCfcculfcC
AD-53770.1 A-110664.1 596 3362 A-109483.2 1147

AfgAfLI6

fcAfgCfesUfsc
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfcAfcCfcAfaGfCfAfaGfcAfgAfcA aAfuGfuCfuGfcUfugcUfu
AD-53771.1 A-110672.1 597 3535 A-109499.2 1148
fuUfL96 GfgGfuGfgsGfsg
AfgAfcAfuUfuAfUfCfulfulfgGfg aGfaCfcCfaAfaAfgauAfaAf
AD-53772.1 A-110680.1 598 3549 A-109515.2 1149
UfcUfL96 uGfuCfusGfsc
GfgUfcUfgUfcCfUfCfuCfuGfuUfg aGfgCfaAfcAfgAfgagGfaCf
AD-53814.1 A-110687.1 599 3565 A-109529.2 1150
CfcUfL96 aGfaCfcsCfsa
CfuAfgAfcCfuGfUfUfuUfgCfuUfu aCfaAfaAfgCfaAfaacAfgGf
AD-53815.1 A-110695.1 600 3603 A-109545.2 1151
UfgUfL96 uCfuAfgsAfsa
GfaGfgCfaGfgAfUfUfcUfuCfcCfa uCfaUfgGfgAfaGfaauCfcU
AD-53816.1 A-110703.1 601 2821 A-109561.2 1152
UfgAfL96 fgCfcUfcsCfsu
CfcAfaGfcUfcAfCfAfcAfgCfaGfgA uUfuCfcUfgCfuGfuguGfa
AD-53817.1 A-110711.1 602 3251 A-109577.2 1153
faAfL96 GfcUfuGfgsCfsa
AfgCfaGfaCfaUfufUfaUfcUfuUfu uCfcAfaAfaGfaUfaaaUfgU
AD-53818.1 A-110719.1 603 3546 A-109593.2 1154
GfgAfL96 fcUfgCfusUfsg
GfuAfaCfuUfgAfAfGfaUfaUfuUf aAfaUfaAfaUfaUfcuuCfaA
AD-53819.1 A-110727.1 604 3622 A-109609.2 1155
aUfuUfL96 fgUfuAfcsAfsa
CfaCfgAfgGfuCfAfGfcCfcAfaCfcA aCfuGfgUfuGfgGfcugAfcC
AD-53773.1 A-110641.1 605 2104 A-109437.2 1156
fgUfL96 fuCfgUfgsGfsc
AfcUfgUfgGfgGfCfAfuUfuCfaCfc aAfuGfgUfgAfaAfugcCfcCf
AD-53774.1 A-110649.1 606 2676 A-109453.2 1157
AfuUfL96 aCfaGfusGfsa
GfaAfgGfgGfaAfCfAfcAfgAfcCfa uCfcUfgGfuCfuGfuguUfcC
AD-53776.1 A-110665.1 607 3368 A-109485.2 1158

GfgAfL96

fcCfuUfcsCfsc
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaCfcCfaAfgCfAfAfgCfaGfaCfau aAfaUfgUfcUfgCfuugCful
AD-53777.1 A-110673.1 608 3536 A-109501.2 1159
fuUfL96 fgGfgUfgsGfsg
AfcAfuUfuAfuCfufufulfgGfgUfc aCfaGfaCfcCfaAfaagAfuAf
AD-53778.1 A-110681.1 609 3551 A-109517.2 1160
UfgUfL96 aAfuGfusCfsu
GfuCfuGfuCfcUfCfUfcUfgUfuGfc aAfgGfcAfaCfaGfagaGfgA
AD-53820.1 A-110688.1 610 3566 A-109531.2 1161
CfuUfL96 fcAfgAfcsCfsc
UfaGfaCfcUfgUfUfUfuGfcUfuUf uAfcAfaAfaGfcAfaaaCfaGf
AD-53821.1 A-110696.1 611 3604 A-109547.2 1162
uGfuAfL96 gUfcUfasGfsa
CfuUfuCfuGfgAfUfGfgCfaUfcUfa uGfcUfaGfaUfgCfcauCfcA
AD-53822.1 A-110704.1 612 2973 A-109563.2 1163
GfcAfL96 fgAfaAfgsCfsu
AfaGfcUfcAfcAfCfAfgCfaGfgAfa aAfgUfuCfcUfgCfuguGfuG
AD-53823.1 A-110712.1 613 3253 A-109579.2 1164
CfuUfL96 faGfcUfusGfsg
GfaCfaUfuUfaUfCfUfuUfuGfgGf aAfgAfcCfcAfaAfagaUfaAf
AD-53824.1 A-110720.1 614 3550 A-109595.2 1165
uCfuUfL96 aUfgUfcsUfsg
UfuUfuCfuAfgAfcCfuGfuUfuUfg aAfgCfaAfaAfcAfgGfuCfu
AD-48400.4 A-98247.3 615 A-93455.5 1166
CfuUfL96 AfgAfaAfasGfsu
GfgGfaGfgCfcAfGfCfaUfcCfaCfg aAfgCfgUfgGfaUfgcuGfgC
AD-53779.1 A-110642.1 616 2137 A-109439.2 1167
CfuUfL96 fcUfcCfesUfsg
CfcAfcCfaAfgGfAfGfgCfaGfgAfu aGfaAfuCfcUfgCfcucCfuUf
AD-53780.1 A-110650.1 617 2813 A-109455.2 1168
UfcUfL96 gGfuGfgsAfsg
GfcCfaAfgCfuCfAfCfaCfaGfcAfg uUfcCfuGfcUfgUfgugAfgC
AD-53781.1 A-110658.1 618 3250 A-109471.2 1169

GfaAfL96

fuUfgGfcsAfsg




168

HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
AfaGfgGfgAfaCfAfCfaGfaCfcAfg uUfcCfuGfgUfcUfgugUfuC
AD-53782.1 A-110666.1 619 3369 A-109487.2 1170
GfaAfL96 fcCfcUfusCfsc
AfcCfcAfaGfcAfAfGfcAfgAfcAfu uAfaAfuGfuCfuGfcuuGfc
AD-53783.1 A-110674.1 620 3537 A-109503.2 1171
UfuAfL96 UfuGfgGfusGfsg
UfuUfaUfcUfuUfUfGfgGfuCfuGf aGfgAfcAfgAfcCfcaaAfaGf
AD-53784.1 A-110682.1 621 3554 A-109519.2 1172
uCfcUfL96 aUfaAfasUfsg
UfcUfgUfcCfuCfUfCfuGfulfgCfc aAfaGfgCfaAfcAfgagAfgGf
AD-53825.1 A-110689.1 622 3567 A-109533.2 1173
UfuUfL96 aCfaGfasCfsc
UfuUfuGfuAfaCfUfUfgAfaGfaUf aAfaUfaUfcUfuCfaagUfuA
AD-53826.1 A-110697.1 623 3618 A-109549.2 1174
aUfuUfL96 fcAfaAfasGfsc
UfuCfuGfgAfuGfGfCfaUfcUfaGfc uUfgGfcUfaGfaUfgccAfuC
AD-53827.1 A-110705.1 624 2975 A-109565.2 1175
CfaAfL96 fcAfgAfasAfsg
UfgAfaGfcCfaAfGfCfcUfcUfuCfu uUfaAfgAfaGfaGfgcuUfgG
AD-53828.1 A-110713.1 625 3301 A-109581.2 1176
UfaAfL96 fcUfuCfasGfsa
UfuAfuCfuUfuUfGfGfgUfcUfgUf aAfgGfaCfaGfaCfccaAfaAf
AD-53829.1 A-110721.1 626 3555 A-109597.2 1177
cCfuUfL96 gAfuAfasAfsu
UfuUfuCfuAfgAfCfCfuGfuUfuUf aAfgCfaAfaAfcAfgguCfuAf
AD-53830.1 A-110872.1 627 A-110873.1 1178
gCfuUfL96 gAfaAfasGfsu
AfuCfcAfcGfcUfUfCfcUfgCfuGfc aUfgGfcAfgCfaGfgaaGfcG
AD-53785.1 A-110643.1 628 2148 A-109441.2 1179
CfaufL96 fuGfgAfusGfsc
CfaCfcAfaGfgAfGfGfcAfgGfaUfu aAfgAfaUfcCfuGfccuCfcUf
AD-53786.1 A-110651.1 629 2814 A-109457.2 1180

CfuUfL96

uGfgUfgsGfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfgCfuCfaCfAfCfaGfcAfgGfa aGfuUfcCfuGfcUfgugUfgA
AD-53787.1 A-110659.1 630 3252 A-109473.2 1181
AfcUfL96 fgCfulfgsGfsc
GfgGfaAfcAfcAfGfAfcCfaGfgAfa aGfcUfuCfcUfgGfucuGfuG
AD-53788.1 A-110667.1 631 3372 A-109489.2 1182
GfcUfL96 fuUfcCfcsCfsu
CfcCfaAfgCfaAfGfCfaGfaCfaUfu aUfaAfaUfgUfcUfgcuUfgC
AD-53789.1 A-110675.1 632 3538 A-109505.2 1183
UfaufL96 fuUfgGfgsUfsg
CfuGfuCfcUfcUfCfUfgUfuGfcCfu aAfaAfgGfcAfaCfagaGfaG
AD-53831.1 A-110690.1 633 3568 A-109535.2 1184
UfuUfL96 fgAfcAfgsAfsc
UfuUfgUfaAfcUfUfGfaAfgAfuAf uAfaAfuAfuCfuUfcaaGful
AD-53832.1 A-110698.1 634 3619 A-109551.2 1185
uUfuAfL96 faCfaAfasAfsg
CfuGfgAfuGfgCfAfUfcUfaGfcCfa uUfcUfgGfcUfaGfaugCfcA
AD-53833.1 A-110706.1 635 2977 A-109567.2 1186
GfaAfL96 fuCfcAfgsAfsa
AfgUfgAfgGfcUfGfGfgAfaGfgGfg uUfuCfcCfcUfuCfccaGfeCt
AD-53834.1 A-110714.1 636 3357 A-109583.2 1187
AfaAfL96 uCfaCfusGfsu
AfuCfuUfuUfgGfGfUfcUfgUfcCfu aAfgAfgGfaCfaGfaccCfaAf
AD-53835.1 A-110722.1 637 3557 A-109599.2 1188
CfuUfL96 aAfgAfusAfsa
CfaCfuUfaCfgCfuGfaGfuAfcUfuC uCfgAfaGfuAfcUfcAfgCfg
AD-48399.1 A-100981.1 638 A-100982.1 1189
fgAfL96 UfaAfgUfgsAfsu
CfuAfgAfcCfuGfUfUfuUfgCfulfu aCfaAfaAfgCfaAfaacAfgGf
AD-53815.5 A-110695.11 639 3603 A-109545.18 1190
UfgUfL96 uCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfulfgCfuUfu aCfaAfaAfgCfaAfaacAfgGf
AD-53815.4 A-110695.4 640 3603 A-109545.5 1191

UfgUfL96

uCfuAfgsAfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
cuAfgAfcCfuGfUfUfulfgCfulfu aCfaAfaAfgCfaAfaacAfgGf
AD-56633.1 A-115520.2 641 3603 A-109545.6 1192
UfgUfL96 uCfuAfgsAfsa
CfuagAfcCfuGfUfUfuUfgCfulfu aCfaAfaAfgCfaAfaacAfgGf
AD-56617.1 A-115535.1 642 3603 A-109545.7 1193
UfgUfL96 uCfuAfgsAfsa
CfuagAfcCfuGfufUfuUfgcuUful aCfaAfaAfgCfaAfaacAfgGf
AD-56623.1 A-115536.1 643 3603 A-109545.8 1194
fgul96 uCfuAfgsAfsa
CfuagAfccuGfUfUfuUfgcuUfuUf aCfaAfaAfgCfaAfaacAfgGf
AD-56629.1 A-115537.1 644 3603 A-109545.9 1195
guL96 uCfuAfgsAfsa
CfuagAfccuGfUfUfuugcuUfuugu aCfaAfaAfgCfaAfaacAfgGf
AD-56635.1 A-115538.1 645 3603 A-109545.10 1196
L96 uCfuAfgsAfsa
CfuagaccuGfUfUfuugcuuuugul9 aCfaAfaAfgCfaAfaacAfgGf
AD-56641.1 A-115539.1 646 3603 A-109545.11 1197
6 uCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacAfgGf
AD-56625.1 A-115542.1 647 3603 A-109545.12 1198
uUfgUfL96 uCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfGfCfu aCfaAfaAfgCfaAfaacAfgGf
AD-56631.1 A-115543.1 648 3603 A-109545.13 1199
UfuUfgUfL96 uCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfGfCfu aCfaAfaAfgCfaAfaacAfgGf
AD-56637.1 A-115544.1 649 3603 A-109545.14 1200
UfUfUfgUfL96 uCfuAfgsAfsa
CfuAfGfAfCfCfuGfUfUfuUfGfCfu aCfaAfaAfgCfaAfaacAfgGf
AD-56643.1 A-115545.1 650 3603 A-109545.15 1201
UfUfUfGfUfL96 uCfuAfgsAfsa
CfUFAFGFAFCFCfuGfUfUfuUfGTCE aCfaAfaAfgCfaAfaacAfgGf
AD-56649.1 A-115546.1 651 3603 A-109545.16 1202

UfUfUfUFGFUfLI6

uCfuAfgsAfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfUfAFGFAFCFCIUTGIUTUTUTUGS aCfaAfaAfgCfaAfaacAfgGf
AD-56655.1 A-115547.1 652 3603 A-109545.17 1203
CfUfUfUfUFGTUTL96 uCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfulfgCfuUfu acaAfaAfgcaAfaacAfgGfu
AD-56615.1 A-110695.5 653 3603 A-115519.1 1204
UfgUfL96 CfuAfgsAfsa
cuAfgAfcCfuGfUfUfulUfgCfulfu acaAfaAfgcaAfaacAfgGfu
AD-56621.1 A-115520.1 654 3603 A-115519.2 1205
UfgUfL96 CfuAfgsAfsa
cuAfgAfcCfuGfUfUfuugCfulfuu acaAfaAfgcaAfaacAfgGfu
AD-56627.1 A-115521.1 655 3603 A-115519.3 1206
gUfL96 CfuAfgsAfsa
cuAfgAfcCfuGfUfUfulUfgCfulfu ACfaAfaAfgCfaAfaacAfgGf
AD-56639.1 A-115520.3 656 3603 A-115522.1 1207
UfgUfL96 uCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfuUfgCfuUfu ACfaAfaAfgCfaAfaacAfgGf
AD-56645.1 A-110695.6 657 3603 A-115522.2 1208
UfgUfL96 uCfuAfgsAfsa
(iC)uAfgAfcCfuGfUfUfuUfgCfuUf (iA)CfaAfaAfgCfaAfaacAfg
AD-56651.1 A-115523.1 658 3603 A-115524.1 1209
uUfgUfL96 GfuCfuAfgsAfs(iA)
(iC)uAfgAfcCfuGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacAfgGf
AD-56610.1 A-115523.2 659 3603 A-115525.1 1210
uUfgUfL96 uCfuAfgsAfs(iA)
(iC)uAfgAfcCfuGfUfUfuUfgCfuUf acaAfaAfgcaAfaacAfgGfu
AD-56616.1 A-115523.3 660 3603 A-115526.1 1211
uUfgUfL96 CfuAfgsAfs(iA)
(iC)uAfgAfcCfuGfUfUfuUfgCfuUf acaAfaAfgcaAfaacAfgGfu
AD-56622.1 A-115527.1 661 3603 A-115526.2 1212
uugUfL96 CfuAfgsAfs(iA)
(iC)uAfgAfcCfuGfUfUfuUfgCfuUf (iA)caAfaAfgcaAfaacAfgGf
AD-56628.1 A-115527.2 662 3603 A-115528.1 1213

uugUfL96

uCfuAfgsAfs(iA)
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CbuAfgAfcCfuGfUfUfuUfgCfuuf AbCfaAfaAfgCfaAfaacAfg
AD-56634.1 A-115529.1 663 3603 A-115530.1 1214
uUfgUfL96 GfuCfuAfgsAfsAb
CbuAfgAfcCfuGfUfUfuUfgCfuuf aCfaAfaAfgCfaAfaacAfgGf
AD-56640.1 A-115529.2 664 3603 A-115531.1 1215
uUfgUfL96 uCfuAfgsAfsAb
CbuAfgAfcCfuGfUfUfuUfgCfuUf acaAfaAfgcaAfaacAfgGfu
AD-56646.1 A-115529.3 665 3603 A-115532.1 1216
uUfgUfL96 CfuAfgsAfsAb
CbuAfgAfcCfuGfUfUfuUfgCfuuf acaAfaAfgcaAfaacAfgGfu
AD-56652.1 A-115533.1 666 3603 A-115532.2 1217
uugUfL96 CfuAfgsAfsAb
CbuAfgAfcCfuGfUfUfuUfgCfuUf (iA)caAfaAfgcaAfaacAfgGf
AD-56611.1 A-115533.2 667 3603 A-115534.1 1218
uugUfL96 uCfuAfgsAfsAb
CfuAfgAfcCfuGfUfUfuUfgCfuUfu aCfaaaAfgCfaAfaacAfgGfu
AD-56647.1 A-110695.7 668 3603 A-115540.1 1219
UfgUfL96 CfuAfgsasa
CfuagAfcCfuGfUfUfuUfgCfulfu aCfaaaAfgCfaAfaacAfgGfu
AD-56653.1 A-115535.2 669 3603 A-115540.2 1220
UfgUfL96 CfuAfgsasa
CfuagAfcCfuGfUfUfuUfgcuUful aCfaaaAfgCfaAfaacAfgGfu
AD-56612.1 A-115536.2 670 3603 A-115540.3 1221
fgul96 CfuAfgsasa
CfuagAfccuGfUfUfuUfgcuUfuUf aCfaaaAfgCfaAfaacAfgGfu
AD-56618.1 A-115537.2 671 3603 A-115540.4 1222
guL96 CfuAfgsasa
CfuagAfccuGfUfUfuugcuUfuugu aCfaaaAfgCfaAfaacAfgGfu
AD-56624.1 A-115538.2 672 3603 A-115540.5 1223
L96 CfuAfgsasa
CfuagaccuGfUfUfuugcuuuugul9 aCfaaaAfgCfaAfaacAfgGfu
AD-56630.1 A-115539.2 673 3603 A-115540.6 1224

6

CfuAfgsasa
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfuAfgAfcCfuGfUfUfuUfgCfulfu aCfaaaAfgCfaAfaacAfggu
AD-56636.1 A-110695.8 674 3603 A-115541.1 1225
UfgUfL96 CfuAfgsasa
CfuagAfcCfuGfUfUfuUfgCfulfu aCfaaaAfgCfaAfaacAfggu
AD-56642.1 A-115535.3 675 3603 A-115541.2 1226
UfgUfL96 CfuAfgsasa
CfuagAfcCfuGfufUfuUfgcuUful aCfaaaAfgCfaAfaacAfggu
AD-56648.1 A-115536.3 676 3603 A-115541.3 1227
fgul96 CfuAfgsasa
CfuagAfccuGfUfUfuUfgcuUfuUf aCfaaaAfgCfaAfaacAfggu
AD-56654.1 A-115537.3 677 3603 A-115541.4 1228
guL96 CfuAfgsasa
CfuagAfccuGfUfUfuugcuUfuugu aCfaaaAfgCfaAfaacAfggu
AD-56613.1 A-115538.3 678 3603 A-115541.5 1229
L96 CfuAfgsasa
CfuagaccuGfUfUfuugcuuuugul9 aCfaaaAfgCfaAfaacAfggu
AD-56619.1 A-115539.3 679 3603 A-115541.6 1230
6 CfuAfgsasa
CfuAfgAfcCfuGfUfUfuUfgCfuUfu aCfaAfAfAfgCfaAfaacAfgG
AD-56614.1 A-110695.9 680 3603 A-115548.1 1231
UfgUfL96 fUfCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfgCfuUf aCfaAfAfAfgCfaAfaacAfgG
AD-56620.1 A-115542.2 681 3603 A-115548.2 1232
uUfgUfL96 fUfCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfGfCfu aCfaAfAfAfgCfaAfaacAfgG
AD-56626.1 A-115543.2 682 3603 A-115548.3 1233
UfuUfgUfL96 fUfCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfGfCfu aCfaAfAfAfgCfaAfaacAfgG
AD-56632.1 A-115544.2 683 3603 A-115548.4 1234
UfUfUfguUfL96 fUfCfuAfgsAfsa
CfuAfGFAfCFCfuGfUfUfuUfGfCfu aCfaAfAfAfgCfaAfaacAfgG
AD-56638.1 A-115545.2 684 3603 A-115548.5 1235

UfUfUfGFUL96

fUfCfuAfgsAfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfUfAFGFAFCFCfuGfUfUfuUfGFCt aCfaAfAfAfgCfaAfaacAfgG
AD-56644.1 A-115546.2 685 3603 A-115548.6 1236
UfUfUTUFGFUfL96 fUfCfuAfgsAfsa
CfUfAfGFAFCFCFUTGFUFUTUFUTGF aCfaAfAfAfgCfaAfaacAfgG
AD-56650.1 A-115547.2 686 3603 A-115548.7 1237
CfUfUfUfUfGfULO6 fUfCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfulfgCfuUfu aCfaAfAfAfGfCfaAfaacAfg
AD-56656.1 A-110695.10 687 3603 A-115549.1 1238
UfgUfL96 GfUfCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfgCfuUf aCfaAfAfAfGfCfaAfaacAfg
AD-56662.1 A-115542.3 688 3603 A-115549.2 1239
uUfgUfL96 GfUfCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfGfCfu aCfaAfAfAfGfCfaAfaacAfg
AD-56668.1 A-115543.3 689 3603 A-115549.3 1240
UfuUfgUfL96 GfUfCfuAfgsAfsa
CfuAfGfAfcCfuGfUfUfuUfGfCfu aCfaAfAfAfGfCfaAfaacAfg
AD-56673.1 A-115544.3 690 3603 A-115549.4 1241
UfUfUfgUfL96 GfUfCfuAfgsAfsa
CfuAfGFAfCFCfuGfUfUfuUfGfCfu aCfaAfAfAfGfCfaAfaacAfg
AD-56678.1 A-115545.3 691 3603 A-115549.5 1242
UfUfUFGFUfL96 GfUfCfuAfgsAfsa
CfUfAFfGFAFCFCfuGfUfUfuUfGfCE aCfaAfAfAfGfCfaAfaacAfg
AD-56683.1 A-115546.3 692 3603 A-115549.6 1243
UfUfUfUFGfUfL96 GfUfCfuAfgsAfsa
CfUfAfGFAFCFCFUTGFUTUTUTUTGT aCfaAfAfAfGfCfaAfaacAfg
AD-56688.1 A-115547.3 693 3603 A-115549.7 1244
CfUfUfUfUFGTULO6 GfUfCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfuUfgCfulfu aCfAfAfaAfgCfaAfaacAfgG
AD-56657.1 A-115550.1 694 3603 A-115551.1 1245
ugUfL96 fuCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfuUfgCfuuu aCfaAfAfAfgCfaAfaacAfgG
AD-56663.1 A-115552.1 695 3603 A-115553.1 1246

UfgUfL96

fuCfuAfgsAfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfuAfgAfcCfuGfufUfuUfgcuUfu aCfaAfaAfGfCfaAfaacAfg
AD-56669.1 A-115554.1 696 3603 A-115555.1 1247
UfgUfL96 GfuCfuAfgsAfsa
CfuAfgAfcCfuGfUfUfuugCfulfu aCfaAfaAfgCfAfAfaacAfgG
AD-56674.1 A-115556.1 697 3603 A-115557.1 1248
UfgUfL96 fuCfuAfgsAfsa
CfuAfgAfccuGfUfUfuUfgCfulfu aCfaAfaAfgCfaAfaacAfGf
AD-56679.1 A-115558.1 698 3603 A-115559.1 1249
UfgUfL96 GfuCfuAfgsAfsa
CfuAfgacCfuGfUfufuUfgCfulfu aCfaAfaAfgCfaAfaacAfgGf
AD-56684.1 A-115560.1 699 3603 A-115561.1 1250
UfgUfL96 UfCfuAfgsAfsa
CfuagAfcCfuGfUfUfuUfgCfulfu aCfaAfaAfgCfaAfaacAfgGf
AD-56689.1 A-115535.4 700 3603 A-115562.1 1251
UfgUfL96 uCfUfAfgsAfsa
cuAfgAfcCfuGfUfUfulUfgCfulfu aCfaAfaAfgCfaAfaacAfgGf
AD-56693.1 A-115520.4 701 3603 A-115563.1 1252
UfgUfL96 uCfuAfGfsAfsa
CfuAfgAfcCfuGfUfUfuUfgCfuUf aCfaaaAfgCfaAfaacAfgGfu
AD-56658.1 A-115564.1 702 3603 A-115565.1 1253
UfUfgUfL96 CfuAfgsAfsa
CfuAfgAfcCfuGfUfUfuUfgCfUfUf aCfaAfaagCfaAfaacAfgGfu
AD-56664.1 A-115566.1 703 3603 A-115567.1 1254
uUfgUfL96 CfuAfgsAfsa
CfuAfgAfcCfuGfUfUfuUfGFCfuUf aCfaAfaAfgcaAfaacAfgGfu
AD-56670.1 A-115568.1 704 3603 A-115569.1 1255
uUfgUfL96 CfuAfgsAfsa
CfuAfgAfcCfUfGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacagGfu
AD-56680.1 A-115572.1 705 3603 A-115573.1 1256
uUfgUfL96 CfuAfgsAfsa
CfuAfgAfCfCfuGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacAfggu
AD-56685.1 A-115574.1 706 3603 A-115575.1 1257

uUfgUfL96

CfuAfgsAfsa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfuAfGfAfcCfuGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacAfgGf
AD-56690.1 A-115542.4 707 3603 A-115576.1 1258
uUfgUfL96 ucuAfgsAfsa
CfUfAfgAfcCfuGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacAfgGf
AD-56694.1 A-115577.1 708 3603 A-115578.1 1259
uUfgUfL96 uCfuagsAfsa
CfuAfgAfcCfuGfUfUfulfgCfuUfu aCfaAfaAfgCfaAfaacAfgGf
AD-56659.1 A-110695.12 709 3603 A-115579.1 1260
UfgUfL96 uCfuAfgsasa
AfgAfcCfuGfUfufuUfgCfulfulfg aCfaAfaAfgCfaAfaacAfgGf
AD-56665.1 A-115580.1 710 3605 A-115581.1 1261
UfL96 uCfusAfsg
AfgAfcCfuGfUfUfuUfgCfulfuug aCfAfAfaAfgCfaAfaacAfgG
AD-56671.1 A-115582.1 711 3605 A-115583.1 1262
UfL96 fuCfusAfsg
AfgAfcCfuGfUfUfuUfgCfuuuUfg aCfaAfAfAfgCfaAfaacAfgG
AD-56676.1 A-115584.1 712 3605 A-115585.1 1263
UfLS6 fuCfusAfsg
AfgAfcCfuGfUfUfuUfgcuUfulfg aCfaAfaAfGfCfaAfaacAfg
AD-56681.1 A-115586.1 713 3605 A-115587.1 1264
UfL96 GfuCfusAfsg
AfgAfcCfuGfUfUfuugCfuUfuUfg aCfaAfaAfgCfAfAfaacAfgG
AD-56686.1 A-115588.1 714 3605 A-115589.1 1265
UfL96 fuCfusAfsg
AfgAfccuGfUfUfuUfgCfuUfuUfg aCfaAfaAfgCfaAfaacAfGf
AD-56691.1 A-115590.1 715 3605 A-115591.1 1266
UfL96 GfuCfusAfsg
AfgacCfuGfUfUfuUfgCfuUfuUfg aCfaAfaAfgCfaAfaacAfgGf
AD-56695.1 A-115592.1 716 3605 A-115593.1 1267
UfL96 UfCfusAfsg
agAfcCfuGfufufuUfgCfulfulfg aCfaAfaAfgCfaAfaacAfgGf
AD-56660.1 A-115594.1 717 3605 A-115595.1 1268

UfL96

uCfUfsAfsg




177

HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
AfgAfcCfuGfUfUfuUfgCfuUfufuf aCfaaaAfgCfaAfaacAfgGfu
AD-56666.1 A-115596.1 718 3605 A-115597.1 1269
gUfL96 CfusAfsg
AfgAfcCfuGfUfufuUfgCfufufuuf aCfaAfaagCfaAfaacAfgGfu
AD-56672.1 A-115598.1 719 3605 A-115599.1 1270
gUfL96 CfusAfsg
AfgAfcCfuGfUfUfuUfGfCfulfuUf aCfaAfaAfgcaAfaacAfgGfu
AD-56677.1 A-115600.1 720 3605 A-115601.1 1271
gUfL96 CfusAfsg
AfgAfcCfuGfUfUfUfUfgCfuUfuUf aCfaAfaAfgCfaaaacAfgGfu
AD-56682.1 A-115602.1 721 3605 A-115603.1 1272
gUfL96 CfusAfsg
AfgAfcCfUfGFfUfUfuUfgCfuUfuUf aCfaAfaAfgCfaAfaacagGfu
AD-56687.1 A-115604.1 722 3605 A-115605.1 1273
gUfL96 CfusAfsg
AfgAfCfCfuGfUfUfuUfgCfuUfulf aCfaAfaAfgCfaAfaacAfggu
AD-56692.1 A-115606.1 723 3605 A-115607.1 1274
gUfL96 CfusAfsg
AfGfAfcCfuGfUfUfuUfgCfulfuUf aCfaAfaAfgCfaAfaacAfgGf
AD-56696.1 A-115608.1 724 3605 A-115609.1 1275
gUfL96 ucusAfsg
AfgAfcCfuGfUfUfuUfgCfuUfulfg aCfaAfaAfgCfaAfaacAfgGf
AD-56661.1 A-115580.2 725 3605 A-115610.1 1276
UfL96 uCfusasg
gAfcCfuGfUfUfuUfgCfuUfuUfgU aCfaAfaAfgCfaAfaacAfgGf
AD-56667.1 A-115611.1 726 3605 A-115612.1 1277
fL96 uCfausa
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.11 A-110717.10 727 3544 A-109589.15 1278
UfuufLoe fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.13 A-110717.11 728 3544 A-109589.10 1279

UfuufL96

fgCfuUfgsCfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.12 A-110717.12 729 3544 A-109589.22 1280
UfuufL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.5 A-110717.4 730 3544 A-109589.5 1281
UfuufLoe fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.6 A-110717.5 731 3544 A-109589.7 1282
UfuufLo6 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.7 A-110717.6 732 3544 A-109589.8 1283
UfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.8 A-110717.7 733 3544 A-109589.9 1284
UfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.9 A-110717.8 734 3544 A-109589.9 1285
UfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-53806.10 A-110717.9 735 3544 A-109589.9 1286
UfuUfL96 fgCfulfgsCfsu
caAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56979.1 A-116393.1 736 3544 A-109589.6 1287
UfuUfL96 fgCfulfgsCfsu
caAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56979.2 A-116393.2 737 3544 A-109589.17 1288
UfuufL96 fgCfulfgsCfsu
(iC)aAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56975.3 A-116394.1 738 3544 A-109589.9 1289
uUfuUfL96 fgCfulfgsCfsu
(iC)aAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56975.4 A-116394.2 739 3544 A-109589.15 1290

uUfuufL96

fgCfuUfgsCfsu




179

HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
(iC)aAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56975.5 A-116394.3 740 3544 A-109589.22 1291
uUfuUfL96 fgCfulfgsCfsu
(iC)aAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56975.1 A-116394.4 741 3544 A-109589.5 1292
uUfuUfL96 fgCfulfgsCfsu
(iC)aAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56975.2 A-116394.5 742 3544 A-109589.6 1293
uUfuUfL96 fgCfulfgsCfsu
CbhaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56983.1 A-116400.1 743 3544 A-109589.7 1294
UfuUfL96 fgCfulfgsCfsu
CbhaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56983.2 A-116400.2 744 3544 A-109589.8 1295
UfuUfL96 fgCfulfgsCfsu
ChaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56983.3 A-116400.3 745 3544 A-109589.9 1296
UfuUfL96 fgCfulfgsCfsu
ChaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56983.4 A-116400.4 746 3544 A-109589.9 1297
UfuUfL96 fgCfulfgsCfsu
ChaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56983.5 A-116400.5 747 3544 A-109589.15 1298
UfuUfL96 fgCfulfgsCfsu
CfaagCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56977.3 A-116406.1 748 3544 A-109589.10 1299
UfuufL96 fgCfulfgsCfsu
CfaagCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56977.1 A-116406.2 749 3544 A-109589.11 1300
UfuufLoe fgCfulfgsCfsu
CfaagCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56977.2 A-116406.3 750 3544 A-109589.18 1301

UfuufL96

fgCfuUfgsCfsu
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaagCfaGfaCfAfUfuUfaucUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-56976.1 A-116407.1 751 3544 A-109589.11 1302
uUfL96 fgCfulfgsCfsu
CfaagCfaGfaCfAfUfuUfaucUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-56976.2 A-116407.2 752 3544 A-109589.12 1303
uUfL96 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucUfuUfu aAfaAfaGfaUfaAfaugUfcU
AD-56980.1 A-116408.1 753 3544 A-109589.12 1304
UfL96 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucUfuUfu aAfaAfaGfaUfaAfaugUfcU
AD-56980.2 A-116408.2 754 3544 A-109589.13 1305
UfL96 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucUfuuu aAfaAfaGfaUfaAfaugUfcU
AD-56984.1 A-116409.1 755 3544 A-109589.13 1306
UfL96 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucUfuuu aAfaAfaGfaUfaAfaugUfcU
AD-56984.2 A-116409.2 756 3544 A-109589.14 1307
UfLS6 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucUfuuu aAfaAfaGfaUfaAfaugUfcU
AD-56987.1 A-116410.1 757 3544 A-109589.14 1308
ul96 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucUfuuu aAfaAfaGfaUfaAfaugUfcU
AD-56987.2 A-116410.2 758 3544 A-109589.9 1309
ul96 fgCfulfgsCfsu
CfaagCfagaCfAfUfuUfaucuuuuu aAfaAfaGfaUfaAfaugUfcU
AD-56991.1 A-116415.1 759 3544 A-109589.15 1310
L96 fgCfulfgsCfsu
CfaagcagaCfAfUfuUfaucuuuuul aAfaAfaGfaUfaAfaugUfcU
AD-56993.1 A-116416.1 760 3544 A-109589.16 1311
96 fgCfulfgsCfsu
CfaagcagaCfAfUfuuaucuuuuul9 aAfaAfaGfaUfaAfaugUfcU
AD-56995.1 A-116417.1 761 3544 A-109589.17 1312

6

fgCfuUfgsCfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfGfCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56978.1 A-116418.1 762 3544 A-109589.18 1313
uUfuUfL96 fgCfulfgsCfsu
CfaAfGfCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56978.2 A-116418.2 763 3544 A-109589.17 1314
uUfuUfL96 fgCfulfgsCfsu
CfaAfGfCfaGfaCfAfUfuUfAfUfcU aAfaAfaGfaUfaAfaugUfcU
AD-56981.1 A-116419.1 764 3544 A-109589.19 1315
fuUfuUfL96 fgCfulfgsCfsu
CfaAfGfCfaGfaCfAfUfuUfAfUfCE aAfaAfaGfaUfaAfaugUfcU
AD-56985.1 A-116420.1 765 3544 A-109589.20 1316
UfuUfuUfL96 fgCfulfgsCfsu
CfaAfGfCfAfGfaCfAfUfuUfAfUfCE aAfaAfaGfaUfaAfaugUfcU
AD-56988.1 A-116421.1 766 3544 A-109589.21 1317
UfuUfuUfL96 fgCfulfgsCfsu
CfaAfGfCfAfGfaCfAfUfuUfAfUfCE aAfaAfaGfaUfaAfaugUfcU
AD-56988.2 A-116421.2 767 3544 A-109589.9 1318
UfuUfuUfLS6 fgCfulfgsCfsu
CfaAfGfCfAfGfaCfAfUfuUfAfUfCE aAfaAfaGfaUfaAfaugUfcU
AD-56988.3 A-116421.3 768 3544 A-109589.15 1319
UfuUfuUfL96 fgCfulfgsCfsu
CfaAfgcaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56982.1 A-116426.1 769 3544 A-109589.19 1320
UfuUfL96 fgCfulfgsCfsu
CfaAfgcaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56982.2 A-116426.2 770 3544 A-109589.23 1321
UfuufL96 fgCfulfgsCfsu
CfaAfgCfagaCfAfUfuUfaUfcUful aAfaAfaGfaUfaAfaugUfcU
AD-56986.1 A-116428.1 771 3544 A-109589.20 1322
fuufL96 fgCfulfgsCfsu
CfaAfgCfagaCfAfUfuUfaUfcUful aAfaAfaGfaUfaAfaugUfcU
AD-56986.2 A-116428.2 772 3544 A-109589.17 1323

fuufL96

fgCfuUfgsCfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfgCfaGfacAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56989.1 A-116430.1 773 3544 A-109589.21 1324
UfuufL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfuuUfaUfcUfuU aAfaAfaGfaUfaAfaugUfcU
AD-56990.1 A-116432.1 774 3544 A-109589.9 1325
fuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaucUful aAfaAfaGfaUfaAfaugUfcU
AD-56992.1 A-116434.1 775 3544 A-109589.15 1326
fuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaucUful aAfaAfaGfaUfaAfaugUfcU
AD-56992.2 A-116434.2 776 3544 A-109589.17 1327
fuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56994.1 A-116436.1 777 3544 A-109589.22 1328
uuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-56994.2 A-116436.2 778 3544 A-109589.23 1329
uuUfL96 fgCfulfgsCfsu
caagCfaGfaCfAfUfuUfaUfcUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-56996.1 A-116438.1 779 3544 A-109589.17 1330
uUfL96 fgCfulfgsCfsu
CfaAfgcagaCfAfUfuUfaUfcUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57001.1 A-116440.1 780 3544 A-109589.17 1331
uUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfuuuaUfcUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57007.1 A-116442.1 781 3544 A-109589.17 1332
uUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaucuuUf aAfaAfaGfaUfaAfaugUfcU
AD-57013.1 A-116444.1 782 3544 A-109589.17 1333
uUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-57019.1 A-116446.1 783 3544 A-109589.17 1334

uuulL96

fgCfuUfgsCfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfgCfaGfaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-57022.1 A-116448.1 784 3544 A-109589.23 1335
fUfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfCfuf aAfaAfaGfaUfaAfaugUfcU
AD-57025.1 A-116449.1 785 3544 A-109589.23 1336
uUfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfAfUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56997.1 A-116450.1 786 3544 A-109589.17 1337
uUfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfUfUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-57002.1 A-116452.1 787 3544 A-109589.17 1338
uUfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfAfCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-57008.1 A-116453.1 788 3544 A-109589.17 1339
uUfuUfL96 fgCfulfgsCfsu
CfaAfgCFAfGFAfCfAfUfuUfaUfcU aAfaAfaGfaUfaAfaugUfcU
AD-57014.1 A-116454.1 789 3544 A-109589.17 1340
fuUfuUfL96 fgCfulfgsCfsu
CfAfAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-57020.1 A-116455.1 790 3544 A-109589.23 1341
uUfuUfL96 fgCfulfgsCfsu
CfAfAfgCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-57020.2 A-116455.2 791 3544 A-109589.23 1342
uUfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaUfcuuU aAfaAfaGfaUfaAfaugUfcU
AD-57026.1 A-116457.1 792 3544 A-109589.23 1343
fuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuuaUfcUful aAfaAfaGfaUfaAfaugUfcU
AD-57003.1 A-116460.1 793 3544 A-109589.17 1344
fuufL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfauuUfaUfcUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57009.1 A-116462.1 794 3544 A-109589.17 1345

uufL96

fgCfuUfgsCfsu




184

HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfgCfaGfacaUfuUfaUfcUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57015.1 A-116464.1 795 3544 A-109589.17 1346
uUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfaucUfuf aAfaAfaGfaUfaAfaugUfcU
AD-57023.1 A-116467.1 796 3544 A-109589.23 1347
UfuufLoe fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuuaUfcUfUf aAfaAfaGfaUfaAfaugUfcU
AD-57027.1 A-116469.1 797 3544 A-109589.23 1348
UfuufLo6 fgCfulfgsCfsu
CfaAfgCfagaCfAfUfuUfaUfcUfuf aAfaAfaGfaUfaAfaugUfcU
AD-56998.1 A-116471.1 798 3544 A-109589.17 1349
UfuUfL96 fgCfulfgsCfsu
CfaAfgcaGfaCfAfUfuUfaUfcUfUf aAfaAfaGfaUfaAfaugUfcU
AD-57004.1 A-116473.1 799 3544 A-109589.17 1350
UfuUfL96 fgCfulfgsCfsu
CfaagCfaGfaCfAfUfuUfaUfcUfUf aAfaAfaGfaUfaAfaugUfcU
AD-57010.1 A-116475.1 800 3544 A-109589.17 1351
UfuUfL96 fgCfulfgsCfsu
caAfgCfaGfaCfAfUfuUfaUfcUfuf aAfaAfaGfaUfaAfaugUfcU
AD-57016.1 A-116477.1 801 3544 A-109589.17 1352
UfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfAfUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56999.2 A-116479.1 802 3544 A-109589.17 1353
UfUfuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuUfAfUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-56999.1 A-116479.2 803 3544 A-109589.17 1354
UfUfuUfL96 fgCfulfgsCfsu
CfaAfgCfAfGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-57021.1 A-116481.1 804 3544 A-109589.23 1355
UfUfuUfL96 fgCfulfgsCfsu
CfaAfGfCfaGfaCfAfUfuUfaUfcUf aAfaAfaGfaUfaAfaugUfcU
AD-57024.1 A-116483.1 805 3544 A-109589.23 1356

UfUfuUfL96

fgCfuUfgsCfsu
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfaAfgCfaGfaCfAfUfuUfaUfCfuf aAfaAfaGfaUfaAfaugUfcU
AD-57005.1 A-116486.1 806 3544 A-109589.17 1357
uuuUfL96 fgCfulfgsCfsu
CfaAfgCfaGfaCfAfUfuuaUfCfUfu aAfaAfaGfaUfaAfaugUfcU
AD-57011.1 A-116488.1 807 3544 A-109589.17 1358
UfuufLoe fgCfulfgsCfsu
CfaAfGfCfagaCfAfUfuUfaUfcUfu aAfaAfaGfaUfaAfaugUfcU
AD-57017.1 A-116490.1 808 3544 A-109589.17 1359
UfuufLo6 fgCfulfgsCfsu
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57000.2 A-116492.1 809 3544 A-109589.17 1360
aUfcUf(Teo)Uf(Teo)UfL96 fgCfulfgsCfsu
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57000.3 A-116492.2 810 3544 A-109589.23 1361
aUfcUf(Teo)Uf(Teo)UfL96 fgCfulfgsCfsu
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf aAfaAfaGfaUfaAfaugUfcU
AD-57000.1 A-116492.3 811 3544 A-109589.17 1362
aUfcUf(Teo)Uf(Teo)UfL96 fgCfulfgsCfsu
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf
aAfaAfaGfaUfaAfaugUfcU
AD-57006.2 A-116494.1 (Aeo)Uf(m5Ceo)Uf(Teo)Uf(Teo) | 812 3544 A-109589.23 1363
fgCfulfgsCfsu
UfL96
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf
aAfaAfaGfaUfaAfaugUfcU
AD-57006.3 A-116494.2 (Aeo)Uf(m5Ceo)Uf(Teo)Uf(Teo) | 813 3544 A-109589.23 1364
fgCfuUfgsCfsu
UfL96
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf
aAfaAfaGfaUfaAfaugUfcU
AD-57006.1 A-116494.3 {Aeo)Uf(m5Ceo)Uf(Teo)Uf(Teo) | 814 3544 A-109589.17 1365
fgCfulfgsCfsu
UfL96
AD-57012.1 A-116498.1 Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf | 815 3544 A-109589.17 aAfaAfaGfaUfaAfaugUfcU | 1366
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
aUfcUf(Teo)Uf(Teo)UbL96 fgCfuUfgsCfsu
Cf(Aeo)Af(Geo)CfaGfaCfAfUfuUf
aAfaAfaGfaUfaAfaugUfcU
AD-57018.1 A-116500.1 {Aeo)Uf(m5Ceo)Uf(Teo)Uf(Teo) | 816 3544 A-109589.17 1367
fgCfulfgsCfsu
UbL96
CfuAfgAfcCfuGfUfUfuUfgCfuUf aCfaAfaAfgCfaAfaacAfgG
AD-53815.1 817 3601 1368
uUfgUfL96 fuCfuAfgsAfsa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-57928.40 818 3601 1369
UfuUfgUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuugCfuu asCfsaAfaAfgCfaAfaacAf
AD-59182.5 819 3601 1370
uugulL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfuUfuugCfuuu asCfsaAfaAfgCfaAfaacAf
AD-59184.3 820 3601 1371
ugulL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfuuugCfuuu asCfsaAfaAfgCfaAfaacAf
AD-59186.3 821 3601 1372
ugulL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfuuuugCfuuuu asCfsaAfaAfgCfaAfaacAf
AD-59171.13 822 3601 1373
guL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfuuuugcuuuug asCfsaAfaAfgCfaAfaacAf
AD-59176.7 823 3601 1374
ul96 gGfuCfuAfgsasa
CfsusagacCfuGfuuuugCfuuuug asCfsaAfaAfgCfaAfaacAf
AD-59170.7 824 3601 1375
ulL96 gGfuCfuAfgsasa
CfsusagacCfuGfuuuugcuuuugu asCfsaAfaAfgCfaAfaacAf
AD-59175.7 825 3601 1376

L96

gGfuCfuAfgsasa
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
csusagacCfuGfuuuugcuuuugul asCfsaAfaAfgCfaAfaacAf
AD-59179.7 826 3601 1377
96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfuuuugCfuuuu asCfsaAfaAfgCfaAfAfAfc
AD-59218.1 827 3601 1378
guL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfuuuugcuuuug asCfsaAfaAfgCfaAfAfAfcAfg
AD-59222.1 828 3601 1379
ulL96 GfuCfuAfgsasa
CfsusagacCfuGfuuuugCfuuuug asCfsaAfaAfgCfaAfAfAfc
AD-59226.1 829 3601 1380
ul96 AfgGfuCfuAfgsasa
CfsusagacCfuGfuuuugcuuuugu asCfsaAfaAfgCfaAfAfAfc
AD-59230.1 830 3601 1381
L96 AfgGfuCfuAfgsasa
csusagacCfuGfuuuugcuuuugul asCfsaAfaAfgCfaAfAfAfc
AD-59235.1 831 3601 1382
96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfuuuugCfuuuu asCfsaAfAfAfgCfaAfaAfc
AD-59207.1 832 3601 1383
gulL96 AfgGfuCfuagsasa
CfsusAfgAfcCfuGfuuuugcuuuug asCfsaAfAfAfgCfaAfaAfc
AD-59211.1 833 3601 1384
ul96 AfgGfuCfuagsasa
CfsusagacCfuGfuuuugCfuuuug asCfsaAfAfAfgCfaAfaAfc
AD-59215.1 834 3601 1385
ul96 AfgGfuCfuagsasa
CfsusagacCfuGfuuuugcuuuugu asCfsaAfAfAfgCfaAfaAfc
AD-59219.1 835 3601 1386
L96 AfgGfuCfuagsasa
csusagacCfuGfuuuugcuuuugul asCfsaAfAfAfgCfaAfaAfc
AD-59223.1 836 3601 1387

96

AfgGfuCfuagsasa
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59181.5 837 3601 1388
UfuUfgsUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59172.5 838 3601 1389
UfuUfsgsUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfsu asCfsaAfaAfgCfaAfaacAf
AD-59177.5 839 3601 1390
UfsuUfsgsUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfsu asCfsaAfaAfgCfaAfaacAf
AD-59180.5 840 3601 1391
UfsuUfsgsUfsL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59183.5 841 3601 1392
UfuUfsgsUfsL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59185.5 842 3601 1393
UfuUfgUfsL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuugCfuu asCfsaAfaAfgCfaAfaacAf
AD-59173.5 843 3601 1394
uugsul96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu PasCfsaAfaAfgCfaAfaacA
AD-59232.1 844 3600 1395
UfuUfgUfL96 fgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfsgCfaAfaacA
AD-59236.1 845 3601 1396
UfuUfgUfL96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfsgCfaAfaacA
AD-59216.1 846 3601 1397
UfuUfgsUfL96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfsgCfaAfaacA
AD-59220.1 847 3601 1398

UfuUfsgsUfL96

fgGfuCfsuAfgsasa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfsusAfgAfcCfuGfUfUfuUfgCfsu asCfsaAfaAfsgCfaAfaacA
AD-59224.1 848 3601 1399
UfsuUfsgsUfL96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfsu asCfsaAfaAfsgCfaAfaacA
AD-59228.1 849 3601 1400
UfsuUfsgsUfsL96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfsgCfaAfaacA
AD-59233.1 850 3601 1401
UfuUfsgsUfsL96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfsgCfaAfaacA
AD-59237.1 851 3601 1402
UfuUfgUfsL96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuugCfuu asCfsaAfaAfsgCfaAfaacA
AD-59209.1 852 3601 1403
uugsul96 fgGfuCfsuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfsgCfaAfaacA
AD-59208.1 853 3601 1404
UfuUfgUfL96 fgGfuCfsusAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu PasCfsaAfaAfsgCfaAfaac
AD-59212.1 854 3600 1405
UfuUfgUfL96 AfgGfuCfsuAfgsasa
csusAGAccuGuuuuGcuuuuGuL AscsAAAAGCAAAACAGG
AD-59210.1 855 3601 1406
96 ucuAGsasa
AscsAAAAGCAAAACAGG
AD-59214.1 AsGsAccuGuuuuGcuuuuGulL96 856 3603 1407
ucusAsG
CfsusAfGfAfccuGfuuuuGfcuuu asCfsAfAFAfATGfcAfAFAF
AD-59227.1 857 3601 1408
uGful96 AfcAfGfGfucuAfGfsasa
CfsusAfGfAfccuGfuuuuGfcuuu asCfsAfAfAfAfGfcAfAfaa
AD-59231.1 858 3601 1409

uGfulL96

cAfGfGfucuAfGfsasa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
{C3m)usAfgAfcCfuGfufUfulfgC asCfsaAfaAfgCfaAfaacAf
AD-59198.3 859 3601 1410
fuUfuUfgUfL96 gGfuCfuAfgsasa
(C3m){U3m)AfgAfcCfuGfUfUfu asCfsaAfaAfgCfaAfaacAf
AD-59200.3 860 3601 1411
UfgCfuUfuUfgUfL96 gGfuCfuAfgsasa
{m5Cam)usAfgAfcCfuGfufuful asCfsaAfaAfgCfaAfaacAf
AD-59203.3 861 3601 1412
fgCfuUfulfgUfL96 gGfuCfuAfgsasa
{m5Cam){Tam)AfgAfcCfuGfUfU asCfsaAfaAfgCfaAfaacAf
AD-59204.3 862 3601 1413
fuUfgCfuUfuUfgUfL96 gGfuCfuAfgsasa
{m5Cams){Tams)AfgAfcCfuGfU asCfsaAfaAfgCfaAfaacAf
AD-59188.3 863 3601 1414
fUfuUfgCfuUfuUfgUfL96 gGfuCfuAfgsasa
{m5Cams)usAfgAfcCfuGfUfUfu asCfsaAfaAfgCfaAfaacAf
AD-59191.3 864 3601 1415
UfgCfuUfuUfgUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59213.1 865 3601 1416
UfuUfgUfL96 gGfuCfuAfgs(A3mj)a
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59217.1 866 3601 1417
UfuUfgUfL96 gGfuCfuAf(G3m){A3mja
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59221.1 867 3601 1418
UfuUfgUfL96 gGfuCfuAfgs(Aam)a
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59225.1 868 3601 1419
UfuUfgUfL96 gGfuCfuAf(Gam){Aam)a
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59229.1 869 3601 1420

UfuUfgUfL96

gGfuCfuAfgs(Aams)a
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
asCfsaAfaAfgCfaAfaacAf
CfsusAfgAfcCfuGfUfUfuUfgCfu
AD-59234.1 870 3601 gGfuCfuAf(Gams){Aams) 1421
UfuUfgufLo6
a
CfsusAfgAfcCfuGfUfUfuUfgCfu {A3m)CfsaAfaAfgCfaAfaa
AD-59238.1 871 3601 1422
UfuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu as(C3m)aAfaAfgCfaAfaac
AD-59241.1 872 3601 1423
UfuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu {Aam)CfsaAfaAfgCfaAfaa
AD-59245.1 873 3601 1424
UfuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu as{m5Cam)aAfaAfgCfaAf
AD-59250.1 874 3601 1425
UfuUfgUfL96 aacAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-59246.1 875 3602 1426
UfuUfgUfL96 gGfuCfuAfsgsa
usAfsgAfcCfuGfUfUfuUfgCfuUf asCfsaAfaAfgCfaAfaacAf
AD-59253.2 876 3602 1427
uUfgUfL96 gGfuCfuAfsgsa
AfsgsAfcCfuGfUfUfuUfgCfuUfu asCfsaAfaAfgCfaAfaacAf
AD-59242.1 877 3602 1428
UfgUfL96 gGfuCfuAfsgsa
usAfsgAfcCfuGfUfUfuUfgCfuUf asCfsaAfaAfgCfaAfaacAf
AD-59253.1 878 3602 1429
uUfgUfL96 gGfuCfuAfsgsa
usasgAfcCfuGfufUfuUfgCfulfu asCfsaAfaAfgCfaAfaacAf
AD-59258.1 879 3602 1430
UfgUfL96 gGfuCfuAfsgsa
AD-59251.1 CfsusAfgAfcCfuGfUfUfuUfgCfu 880 3603 asCfsaAfaAfgCfaAfaacAf 1431
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfuUfgUfL96 gGfuCfusAfsg
usAfsgAfcCfuGfUfUfuUfgCfuuf asCfsaAfaAfgCfaAfaacAf
AD-59256.1 881 3604 1432
uUfgUfL96 gGfuCfsusAf
AfsgsAfcCfuGfUfUfulfgCfuUfu asCfsaAfaAfgCfaAfaacAf
AD-59260.1 882 3605 1433
UfgUfL96 gGfusCfsu
gsAfscCfuGfUfUfuUfgCfuUfuUf asCfsaAfaAfgCfaAfaacAf
AD-59248.1 883 3605 1434
gUfL96 gGfusCfsu
gsAfscCfuGfUfUfuUfgCfuUfuUf asCfsaAfaAfgCfaAfaacAf
AD-59247.1 884 3604 1435
gUfL96 gGfuCfsusa
AfsgsAfcCfuGfUfUfuUfgCfuUfu asCfsaAfaAfgCfaAfaacAf
AD-59252.1 885 3604 1436
UfgUfL96 gGfuCfsusa
usAfsgAfcCfuGfUfUfuUfgCfuUf asCfsaAfaAfgCfaAfaacAf
AD-59257.1 886 3604 1437
uUfgUfL96 gGfuCfsusa
AfsgsAfcCfuGfUfUfuUfgCfuUfu asCfsaAfaAfgCfaAfaacAf
AD-59261.1 887 3603 1438
UfgUfL96 gGfuCfusasg
usAfsgAfcCfuGfUfUfuUfgCfuUf asCfsaAfaAfgCfaAfaacAf
AD-59262.1 838 3603 1439
uUfgUfL96 gGfuCfusasg
csusAfgAfcCfuGfUfUfulfgCfuu asCfsaAfaAfgCfaAfaacAf
AD-59265.1 839 3603 1440
fuUfguUfL96 gGfuCfusasg
usAfsgAfcCfuGfUfUfuUfgCfuuf asCfsaAfaAfgCfaAfaacAf
AD-59196.13 890 3601 1441
uUfgUfL96 gGfuCfuAfgsasa
AD-59189.11 AfsgsAfcCfuGfUfUfulfgCfuUfu 891 3601 asCfsaAfaAfgCfaAfaacAf 1442
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfgUfL96 gGfuCfuAfgsasa
usCfsuAfgAfcCfuGfUfUfulfgCf asCfsaAfaAfgCfaAfaacAf
AD-59190.3 892 3601 1443
uUfulfgUfL96 gGfuCfuAfgsasa
UfsusCfuAfgAfcCfuGfUfUfulfg asCfsaAfaAfgCfaAfaacAf
AD-59192.3 893 3601 1444
CfuUfuUfgUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfuuuugCfuuuu asCfsaAfaAfsgCfaAfaacA
AD-59240.1 894 3601 1445
guL96 fgGfuCfuAfgs(A3m)a
CfsusAfgAfcCfuGfuuuugCfuuuu asCfsaAfaAfsgCfaAfaacA
AD-59244.1 895 3601 1446
gulL96 fgGfuCfuAfgsasa
{C3m)usagaccuguuuugcuuuug asCfsaAfaAfgCfaAfaacAf
AD-59202.7 896 3601 1447
ul96 gGfuCfuAfgsasa
{C3m)usAfgAfcCfuGfuuuugCfu asCfsaAfaAfgCfaAfaacAf
AD-59195.5 897 3601 1448
uuugul96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuugCfuu asCfsaAfaAfgCfaAfaacAf
AD-59249.1 898 3601 1449
uuguL96 gGfuCfuAfgs(A3mj)a
CfsusAfgAfcCfuGfuuuugCfuuuu asCfsaAfaAfgCfaAfaacAf
AD-59254.1 899 3601 1450
guL96 gGfuCfuAfgs(A3mj)a
{C3m)usAfgAfcCfuGfuuuugCfu asCfsaAfaAfgCfaAfaacAf
AD-59259.1 900 3601 1451
uuugul96 gGfuCfuAfgs(A3m)a
{C3m)usagaccuguuuugcuuuug asCfsaAfaAfgCfaAfaacAf
AD-59264.1 901 3601 1452
ulL96 gGfuCfuAfgs(A3mj)a
AD-59264.2 {C3m)usagaccuguuuugcuuuug 902 3601 asCfsaAfaAfgCfaAfaacAf 1453
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
uL96 gGfuCfuAfgs(A3m)a
CsusagaccuGfUfUfuugcuuuugu asCfsaAfaAfgCfaAfaacAf
AD-59255.1 903 3601 1454
L96 gGfuCfuAfgs(A3m)a
CfsusAfgAfcCfuGfUfUfuUfgCfu asCfsaAfaAfgCfaAfaacAf
AD-57928.1 904 3601 1455
UfuUfgUfL96 gGfuCfuAfgsasa
CfsuAfgAfcCfuGfUfUfuUfgCful asCfaAfaAfgCfaAfaacAfg
AD-58893.1 905 3601 1456
fuUfgUfL96 GfuCfuAfgasa
CfusAfgAfcCfuGfUfUfuUfgCful aCfsaAfaAfgCfaAfaacAfg
AD-58894.1 906 3601 1457
fuUfgUfL96 GfuCfuAfgsaa
CfuAfgAfcCfuGfUfUfuUfgCfuUf asCfsaAfaAfgCfaAfaacAf
AD-58895.1 907 3601 1458
uUfgUfL96 gGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu aCfaAfaAfgCfaAfaacAfgG
AD-58896.1 908 3601 1459
UfuUfgUfL96 fuCfuAfgaa
CfsusAfsgAfcCfuGfUfUfulfgCfu asCfsasAfaAfgCfaAfaacA
AD-58897.1 909 3601 1460
UfuUfgUfL96 fgGfuCfuAfsgsasa
CfsusAfsgAfcCfuGfUfUfulfgCfu asCfsaAfaAfgCfsaAfaacA
AD-58898.1 910 3601 1461
UfuUfgUfL96 fsgGfuCfuAfsgsasa
CfsusAfsgAfcCfuGfUfUfulfgCfu asCfsaAfaAfgCfsaAfaacA
AD-58899.1 911 3601 1462
UfuUfsgUfL96 fsgGfuCfuAfsgsasa
CfsasAfgCfaGfaCfAfUfulfaUfc asAfsaAfaGfaUfaAfaugUf
AD-58900.1 912 NA 1463
UfuufuufLoe cUfgCfuUfgscsu
AD-58902.1 UfsusUfuCfuAfgAfCfCfuGfuUfu 913 3597 asAfsgCfaAfaAfcAfgguCf 1464
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
UfgCfuUfL96 uAfgAfaAfasgsu
{A3mx){G3mx)AfcCfuGfUfUfuUf asCfsaAfaAfgCfaAfaacAfg
914 1465
gCfuUfuUfguUfL96 GfuCfusasg
{A3mx){G3mx)AfcCfuGfUfUfuUf {A3mx)CfaAfaAfgCfaAfaa
915 1466
gCfuUfuUfgUfL96 cAfgGfuCfusasg
{A3mx){G3mx)AfcCfuGfUfUfuUf {A3mx)CfaAfaAfgCfaAfaa
916 1467
gCfuUfuUfgUfL96 cAfgGfuCfu(A3mx)g
{A3mx)gAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
917 1468
fuUfgUfL96 GfuCfusasg
{A3mx)gAfcCfuGfUfUfuUfgCful {A3mx)CfaAfaAfgCfaAfaa
918 1469
fuUfgUfL96 cAfgGfuCfusasg
{A3mx)gAfcCfuGfUfUfuUfgCful {A3mx)CfaAfaAfgCfaAfaa
919 1470
fuUfgUfL96 cAfgGfuCfu(A3mx)g
{C3mx)}{U3mx)AfgAfcCfuGfUfUf asCfsaAfaAfgCfaAfaacAfg
920 1471
uUfgCfuUfulfgUfL96 GfuCfuAfgsasa
{A3mx)CfaAfaAfgCfaAfaa
{C3mx}{(U3mx)AfgAfcCfuGfUfUf
921 cAfgGfuCfuAf(G3mx)(A3 1472
uUfgCfuUfuUfgUfLo6
mx)a
{C3mx)uAfgAfcCfuGfUfUfulfgCt asCfsaAfaAfgCfaAfaacAfg
922 1473
uUfulUfgUfL96 GfuCfuAfgsasa
{C3mx)uAfgAfcCfuGfUfufulfgCt {A3mx)CfaAfaAfgCfaAfaa
923 1474

uUfuUfgUfL96

cAfgGfuCfuAfgsasa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
{C3mx)uAfgAfcCfuGfufufulfgCt {A3mx)CfaAfaAfgCfaAfaa
924 1475
uUfulUfgUfL96 cAfgGfuCfuAfg{A3mx)a
{A3mx)CfaAfaAfgCfaAfaa
{C3mx)uAfgAfcCfuGfUfUfulfgCt
925 cAfgGfuCfuAf(G3mx)(A3 1476
uUfuUfgUfL96
mx)a
{C3mx)usAfgAfcCfuGfUfUfulfg asCfsaAfaAfgCfaAfaacAfg
926 1477
CfuUfuUfgUfL96 GfuCfuAfgsasa
{Chd)susAfgAfcCfuGfUfufulfgC asCfsaAfaAfgCfaAfaacAfg
927 1478
fuUfuUfgUfL96 GfuCfuAfgsasa
{phe)CfsuAfgAfcCfuGfUfUfuUfg asCfsaAfaAfgCfaAfaacAfg
928 1479
CfuUfuUfgUfL96 GfuCfuAfgsasa
{phe)CfuAfgAfcCfuGfUfUfuUfgC asCfsaAfaAfgCfaAfaacAfg
929 1480
fuUfulUfgUfL96 GfuCfuAfgsasa
{pshe)CfsuAfgAfcCfuGfUfUfuUf asCfsaAfaAfgCfaAfaacAfg
930 1481
gCfulfuUfgUfL96 GfuCfuAfgsasa
{pshe)CfuAfgAfcCfuGfUfUfuUfg asCfsaAfaAfgCfaAfaacAfg
931 1482
CfuUfuUfgUfL96 GfuCfuAfgsasa
AfsgsAfcCfuGfUfUfuUfgCfuUful {A3mx)CfaAfaAfgCfaAfaa
932 1483
fgUfL96 cAfgGfuCfusasg
AfsgsAfcCfuGfUufUfuUfgCfuUful {A3mx)CfaAfaAfgCfaAfaa
933 1484
fgufL96 cAfgGfuCfu(A3mx)g
Cfs{(Uhd)sAfgAfcCfuGfUfUfulfg | 934 asCfsaAfaAfgCfaAfaacAfg | 1485
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAf(Chd)CfuGfufUfulfg asCfsaAfaAfgCfaAfaacAfg
935 1486
CfuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfc(ChdjuGfufufuUfgC asCfsaAfaAfgCfaAfaacAfg
936 1487
fuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCf(Uhd)GfUfUfuUfg asCfsaAfaAfgCfaAfaacAfg
937 1488
CfuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUf(Uhd)Ufg asCfsaAfaAfgCfaAfaacAfg
938 1489
CfuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUf(Ggn) asCfsaAfaAfgCfaAfaacAfg
939 1490
CfuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfg(Cgn) asCfsaAfaAfgCfaAfaacAfg
940 1491
uUfulUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfg(Chd asCfsaAfaAfgCfaAfaacAfg
941 1492
JuUfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCf(Tg asCfsaAfaAfgCfaAfaacAfg
942 1493
n)UfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCf(U asCfsaAfaAfgCfaAfaacAfg
943 1494
hd)UfuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfu( asCfsaAfaAfgCfaAfaacAfg
944 1495
Tgn)uUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful | 945 asCfsaAfaAfgCfaAfaacAfg | 1496
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
f(Tgn)UfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfgCfaAfaacAfg
946 1497
f(Uhd)UfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
947 1498
fu(Tgn)gUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
948 1499
fu(Uhd)gUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
949 1500
fuUf(Ggn)UfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
950 1501
fuUfg(Tgn)L96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfgCfaAfaacAfg
951 1502
fuUfg(Uhd)L96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
952 1503
fuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful (Agn)CfsaAfaAfgCfaAfaac
953 1504
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu (Agn)CfaAfaAfgCfaAfaacA
954 1505
fuUfguUfL96 fgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu P(Agn)CfaAfaAfgCfaAfaac
955 1506
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfulfgCful | 956 as(Cgn)aAfaAfgCfaAfaacA | 1507
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
fuUfgUfL96 fgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfs(Agn)AfaAfgCfaAfaa
957 1508
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsa(Agn)aAfgCfaAfaac
958 1509
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAf(Agn)AfgCfaAfaa
959 1510
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfa{Agn)gCfaAfaac
960 1511
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAf(Ggn)CfaAfaa
961 1512
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfg(Cgn)aAfaac
962 1513
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCf(Agn)Afaa
963 1514
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfa(Agn)aac
964 1515
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfgCfaAf(Agn)a
965 1516
fuUfguUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfgCfaAfa(Agn)
966 1517
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfulfgCful | 967 asCfsaAfaAfgCfaAfaa(Cgn | 1518




200

HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
fuUfgUfL96 JAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfiCfaAfaacAfiG
968 1519
fuUfgUfL96 fuCfuAfisasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
969 1520
fuUfgUfL96 GfuCfuAfg(A3mx)a
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
970 1521
fuUfgUfL96 GfuCfuAfgs(A3mx)a
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
971 1522
fuUfgUfL96 GfuCfuAf(G3mx){A3mx)a
CfsusAfgAfcCfuGfUfUfuUfgCful {A3mx)CfaAfaAfgCfaAfaa
972 1523
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu {A3mx)CfsaAfaAfgCfaAfaa
973 1524
fuUfgUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful P(A3mx)CfaAfaAfgCfaAfa
974 1525
fuUfgUfL96 acAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful a(C3mx)aAfaAfgCfaAfaac
975 1526
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu as(C3mx)aAfaAfgCfaAfaa
976 1527
fuUfguUfL96 cAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu {A3mx){C3mx)aAfaAfgCfa
977 1528
fuUfgUfL96 AfaacAfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful | 978 {A3mx)CfaAfaAfgCfaAfaa 1529
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
fuUfgUfL96 cAfgGfuCfuAfg(A3mx)a
CfsusAfgAfcCfuGfUfUfuUfgCfuu {A3mx)CfsaAfaAfgCfaAfaa
979 1530
fuUfgUfL96 cAfgGfuCfuAfgs(A3mx)a
{A3mx)CfaAfaAfgCfaAfaa
CfsusAfgAfcCfuGfUfUfuUfgCful
980 cAfgGfuCfuAf(G3mx)(A3 1531
fuUfgUfL96
mx)a
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
981 1532
fuUfgUfL96 GfuCfuAfgasas(phe)
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
982 1533
fuUfgUfL96 GfuCfuAfgaas(phe)
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfgCfaAfaacAfg
983 1534
fuUfgUfL96 GfuCfuAfgaa(phe)
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
984 1535
fuUfgUfL96 GfuCfuAfgsas(phe)
CfsusAfgAfcCfuGfUfUfuUfgCfuU asCfsaAfaAfgCfaAfaacAfg
985 1536
fuUfgUfL96 GfuCfuAfgas(phe)
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
986 1537
fuUfgUfL96 GfuCfuAfga(phe)
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
987 1538
fuUfgUfL96 Gf(Uhd)CfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaAfgCfaAfaacAfg
988 1539

fuUfgUfL96

GfuCf(Uhd)Afgsasa
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HassaHue Cmbicnosas MNonoxeHne Hassanue AHTUCMBICNIOBaA
HassaHme SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfg(Chd)aAfaac
989 1540
fuUfgUfL96 AfgGfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaagCfaAfaacAfgG
990 1541
fuUfgUfL96 fucuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
991 1542
fuUfgul96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaagCfaAfaacAfgG
992 1543
fuUfgul96 fucuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
993 1544
fuugUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuu asCfsaAfaagCfaAfaacAfgG
994 1545
fuugUfL96 fucuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCful asCfsaAfaAfgCfaAfaacAfg
995 1546
fuugulL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgCfuU asCfsaAfaagCfaAfaacAfgG
996 1547
fuugulL96 fucuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgcuuu asCfsaAfaAfgCfaAfaacAfg
997 1548
ugUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgcuuu asCfsaAfaagCfaAfaacAfgG
998 1549
ugUfL96 fucuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfgcuuu asCfsaAfaAfgCfaAfaacAfg
999 1550

ugulL96

GfuCfuAfgsasa
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HassaHune CmbicnoBas MonoxeHune Hassanne AHTUCMBICNIOBAA
HassaHue SEQID
CMbICIOBOrO OJ/INTOHYK/IeOTUAHAA SEQ ID NO: OTHOCUTEJIbHO AHTUCMBIC/IOBOIO OJ/IMTOHYK/IeOTU AHAA
aynnekca NO:
OJINTOHYKNe0TUAA nocnea0BaTeIbHOCTb NM_174936.3 O/INTOHYKNeoTnaa nocneaA0BaTeIbHOCTb
CfsusAfgAfcCfuGfUfUfuUfgcuuu asCfsaAfaagCfaAfaacAfgG
1000 1551
ugulL96 fucuAfgsasa
CfsusAfgAfcCfuGfufufuUfgUfuu asCfsaAfaAfgCfaAfaacAfg
1001 1552
fuUfgUfL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfiCfuUf asCfsaAfaAfgCfaAfaacAfg
1002 1553
uUfiufL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfiCfuUf asCfsaAfaAfiCfaAfaacAfg
1003 1554
uUfiufL96 GfuCfuAfgsasa
CfsusAfgAfcCfuGfUfUfuUfiCfuUf asCfsaAfaAfiCfaAfaacAfiG
1004 1555
uUfiufL96 fuCfuAfisasa
CfsusAfiAfcCfuGfUfUfuUfiCfuUf asCfsaAfaAfiCfaAfaacAfiG
1005 1556

uUfiufL96

fuCfuAfisasa
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IIpumep 2. TecTupoBanue in vitro u in vivo.

IMoarpymmy 3TUX AyMJIEKCOB OLEeHHBAIU Ha (P PEKTHBHOCT B aHAIM3aX CO CBOOOIHBIM

HOTJIOLIEHHEM PA30BOIi T03bI FeNaTOLUTAMH MaKakoB-Kpaboenos. Bkpartue, nepBuuHbie

remnaTouThl MakakoB-kpaboenos (PCH) o6pabaTeiBain KOHBIOTHPOBAHHBIME

MoauduipoBaHHbIMU Ayruiekcamu SIRNA npu tpex konunenrpamnusax, S00 uM, 100 uM u
10 HM. Ananu3el cO CBOOOIHBIM MOTJIOMEHHeM ¢ KoHenTpanusamu 100 HM u 10 uM
BBITTOJTHSIJIA JBAYKILI M JAHHBIE MTPECTABIISUIN KaK OCTABIIIEECS CPENHEE KOIMUECTBO

TPAHCKPUIITA 1O OTHOLIEHUIO K KOHTPOJIIO +/- cpenHee kBaapaTuuHoe oTkyionenue (SD). Tect ¢

500 uM BbITONHAK OMUH pa3. B Tabmuiie 3 mokazaHbl PE3yJbTATHI ITHX AHAHU30B.

Tabmuua 3. Tect Ha a3 dexTrBHOCTE B 0OTHOWEeHNH PCSKO nipu nomoru cBoboaHOro

MOrJIOIICHUA NEPBUYHBIMU I'€lIaTOONUTAMU MaKaKOB-Kpa6OGI[0B

PCH, 100 HM, PCH, 10 HM, PCH, 100 HM, PCH, 10 HM,
ID gynnekca | PCH, 500 HM cpegH. cpegH. SD SD
AD-48399 1,08 1,03 0,98 0,09 0,02
AD-48399 0,97 0,95 1,10 0,03 0,09
AD-48399 0,89 0,98 1,02 0,06 0,06
AD-48399 1,04 1,00 1,01 0,02 0,08
AD-48399 0,92 1,03 0,96 0,02 0,09
AD-48399 1,13 1,03 0,96 0,05 0,01
AD-48400 0,48 0,63 0,90 0,04 0,00
AD-48400.4 0,65 0,78 0,89 0,14 0,13
AD-53649.1 0,96 0,96 1,14 0,02 0,07
AD-53650.1 0,97 0,92 1,15 0,01 0,06
AD-53651.1 1,02 0,98 1,15 0,13 0,10
AD-53652.1 0,83 0,89 1,14 0,20 0,05
AD-53653.1 0,85 0,95 1,26 0,04 0,07
AD-53654.1 0,84 0,93 1,19 0,02 0,13
AD-53656.1 0,92 0,92 1,07 0,05 0,03
AD-53657.1 0,92 0,89 1,02 0,05 0,03
AD-53658.1 0,89 0,83 0,97 0,04 0,14
AD-53659.1 0,79 0,82 1,05 0,06 0,13
AD-53660.1 0,89 0,86 0,98 0,07 0,07
AD-53661.1 0,92 1,03 1,07 0,02 0,04
AD-53663.1 0,88 0,90 1,08 0,03 0,02
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AD-53664.1 0,95 0,86 1,00 0,09 0,13
AD-53665.1 0,92 0,91 1,05 0,01 0,13
AD-53666.1 0,73 0,80 0,95 0,08 0,02
AD-53667.1 0,95 0,96 1,12 0,06 0,03
AD-53668.1 1,03 0,89 1,17 0,03 0,12
AD-53669.1 1,12 0,90 1,05 0,01 0,15
AD-53670.1 0,85 0,88 1,00 0,06 0,06
AD-53671.1 0,87 0,90 0,93 0,02 0,04
AD-53672.1 0,87 0,86 0,95 0,04 0,16
AD-53674.1 0,69 0,75 0,92 0,08 0,02
AD-53675.1 0,99 0,92 1,17 0,11 0,06
AD-53676.1 0,90 0,87 1,10 0,03 0,08
AD-53677.1 1,22 0,86 1,12 0,10 0,04
AD-53678.1 1,01 0,98 1,03 0,03 0,12
AD-53679.1 0,96 0,85 1,02 0,04 0,11
AD-53680.1 1,21 0,94 0,99 0,03 0,01
AD-53681.1 1,02 0,94 1,01 0,01 0,11
AD-53682.1 0,98 0,90 1,01 0,06 0,11
AD-53683.1 0,95 0,90 1,01 0,02 0,08
AD-53684.1 1,14 1,01 1,01 0,09 0,07
AD-53685.1 0,96 0,92 1,03 0,00 0,07
AD-53687.1 1,31 0,91 1,02 0,02 0,11
AD-53688.1 0,90 0,95 0,96 0,03 0,03
AD-53689.1 0,97 0,95 1,05 0,04 0,07
AD-53690.1 0,82 0,97 0,99 0,13 0,08
AD-53691.1 0,99 1,01 0,97 0,01 0,12
AD-53692.1 1,11 0,91 1,00 0,04 0,03
AD-53693.1 1,02 0,96 1,02 0,04 0,10
AD-53694.1 1,12 0,98 0,97 0,07 0,06
AD-53695.1 0,97 1,04 0,94 0,11 0,08
AD-53696.1 0,85 0,91 1,23 0,10 0,01
AD-53697.1 0,89 0,91 1,06 0,03 0,00
AD-53698.1 0,90 0,86 1,15 0,06 0,01
AD-53699.1 0,84 0,85 1,07 0,00 0,03
AD-53700.1 0,93 1,02 1,21 0,02 0,15
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AD-53701.1 1,01 0,96 1,12 0,00 0,17
AD-53702.1 0,95 0,94 1,06 0,05 0,15
AD-53703.1 0,82 0,85 1,04 0,07 0,13
AD-53704.1 0,92 0,97 0,94 0,04 0,02
AD-53705.1 0,96 0,98 1,00 0,11 0,15
AD-53706.1 0,90 0,97 1,03 0,01 0,20
AD-53707.1 0,86 0,98 1,11 0,14 0,24
AD-53708.1 1,10 0,94 1,05 0,02 0,15
AD-53709.1 0,79 0,84 1,08 0,01 0,18
AD-53710.1 1,03 0,91 1,06 0,01 0,09
AD-53711.1 0,90 0,90 0,99 0,00 0,28
AD-53712.1 0,97 0,92 0,97 0,00 0,12
AD-53713.1 0,98 0,93 1,07 0,01 0,16
AD-53714.1 1,09 0,86 0,99 0,03 0,09
AD-53715.1 1,04 0,83 0,94 0,06 0,06
AD-53716.1 0,82 0,85 1,02 0,05 0,14
AD-53717.1 0,98 0,94 0,98 0,11 0,12
AD-53718.1 0,89 1,04 1,01 0,18 0,01
AD-53719.1 0,98 1,05 1,05 0,06 0,17
AD-53720.1 1,02 0,88 1,08 0,01 0,15
AD-53721.1 0,88 0,95 1,03 0,07 0,11
AD-53722.1 0,98 0,95 1,01 0,06 0,12
AD-53723.1 0,89 0,89 1,02 0,10 0,06
AD-53724.1 0,98 0,93 1,00 0,13 0,01
AD-53725.1 1,04 1,05 1,09 0,19 0,11
AD-53726.1 0,87 0,88 0,88 0,00 0,02
AD-53727.1 0,82 0,92 1,02 0,05 0,13
AD-53728.1 0,86 0,93 1,06 0,03 0,08
AD-53729.1 0,86 0,81 1,02 0,12 0,03
AD-53730.1 1,01 0,95 1,02 0,07 0,01
AD-53731.1 0,99 0,98 1,00 0,08 0,07
AD-53732.1 0,93 0,86 1,01 0,12 0,11
AD-53733.1 1,06 1,02 1,08 0,05 0,06
AD-53734.1 0,95 0,93 1,04 0,12 0,05
AD-53735.1 1,00 0,93 1,01 0,02 0,06
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AD-53736.1 0,90 1,09 1,16 0,05 0,01
AD-53737.1 0,94 0,93 1,00 0,02 0,09
AD-53738.1 0,93 0,79 0,93 0,03 0,01
AD-53739.1 1,11 0,90 0,90 0,05 0,00
AD-53740.1 0,86 0,92 0,97 0,08 0,01
AD-53741.1 0,96 0,84 0,92 0,00 0,07
AD-53742.1 1,03 0,93 1,03 0,04 0,06
AD-53743.1 0,92 0,98 1,05 0,08 0,14
AD-53744.1 0,95 1,02 1,03 0,08 0,12
AD-53745.1 0,81 0,99 1,11 0,10 0,18
AD-53746.1 0,65 0,83 1,04 0,07 0,16
AD-53747.1 0,82 0,88 1,02 0,05 0,13
AD-53748.1 0,46 0,59 0,72 0,06 0,07
AD-53749.1 0,93 0,90 1,04 0,12 0,16
AD-53750.1 0,90 1,02 0,97 0,02 0,10
AD-53751.1 0,92 0,87 1,02 0,19 0,16
AD-53752.1 0,73 0,88 0,99 0,06 0,18
AD-53753.1 0,87 0,97 1,06 0,07 0,19
AD-53754.1 0,43 0,58 0,72 0,10 0,05
AD-53755.1 1,01 0,99 1,03 0,03 0,02
AD-53757.1 0,98 0,91 1,07 0,05 0,13
AD-53758.1 0,63 0,73 0,92 0,05 0,00
AD-53759.1 0,91 0,92 0,99 0,02 0,08
AD-53760.1 0,51 0,67 0,80 0,03 0,12
AD-53761.1 0,89 1,07 1,10 0,11 0,18
AD-53762.1 1,06 1,00 0,96 0,12 0,10
AD-53763.1 0,95 1,10 1,00 0,07 0,09
AD-53764.1 0,99 0,94 0,99 0,05 0,16
AD-53765.1 0,92 0,87 0,86 0,09 0,11
AD-53766.1 0,75 0,78 0,86 0,09 0,14
AD-53767.1 1,01 1,02 0,97 0,05 0,18
AD-53768.1 0,89 1,07 0,97 0,09 0,15
AD-53769.1 0,89 1,11 0,95 0,05 0,11
AD-53770.1 0,76 1,01 0,98 0,01 0,12
AD-53771.1 0,70 0,74 0,84 0,06 0,12
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AD-53772.1 0,72 0,83 0,85 0,04 0,11
AD-53773.1 0,96 1,00 0,98 0,05 0,07
AD-53774.1 0,75 0,92 1,01 0,06 0,14
AD-53776.1 0,78 0,94 0,97 0,11 0,08
AD-53777.1 0,67 0,68 0,74 0,11 0,01
AD-53778.1 0,74 0,73 0,92 0,13 0,14
AD-53779.1 1,00 0,98 0,95 0,14 0,04
AD-53780.1 0,90 0,92 0,98 0,12 0,05
AD-53781.1 0,84 0,95 1,00 0,17 0,06
AD-53782.1 0,87 0,92 0,90 0,11 0,02
AD-53783.1 0,71 0,79 0,78 0,14 0,03
AD-53784.1 0,68 0,82 0,86 0,10 0,10
AD-53785.1 1,10 0,96 0,96 0,09 0,07
AD-53786.1 0,98 0,89 0,95 0,20 0,14
AD-53787.1 1,23 0,93 1,00 0,11 0,21
AD-53788.1 0,95 0,90 0,94 0,17 0,08
AD-53789.1 0,55 0,60 0,78 0,09 0,08
AD-53790.1 0,70 0,91 1,04 0,08 0,16
AD-53791.1 0,47 0,67 0,92 0,12 0,09
AD-53792.1 0,52 0,75 0,89 0,06 0,04
AD-53793.1 0,88 1,03 1,07 0,20 0,09
AD-53794.1 0,85 1,00 1,09 0,17 0,22
AD-53795.1 0,58 0,71 1,00 0,10 0,12
AD-53796.1 0,62 0,78 0,96 0,07 0,12
AD-53797.1 0,72 0,78 0,93 0,12 0,10
AD-53798.1 0,50 0,55 0,76 0,08 0,03
AD-53799.1 0,98 0,92 1,10 0,11 0,21
AD-53800.1 0,59 0,65 0,87 0,15 0,14
AD-53801.1 0,81 0,84 1,05 0,14 0,18
AD-53802.1 0,68 0,79 1,03 0,13 0,13
AD-53803.1 0,51 0,53 0,77 0,09 0,05
AD-53804.1 0,94 0,86 1,05 0,15 0,15
AD-53805.1 0,95 0,93 1,03 0,12 0,19
AD-53806.1 0,38 0,45 0,78 0,05 0,12
AD-53807.1 0,85 0,95 1,15 0,09 0,24
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AD-53808.1 0,81 0,85 0,93 0,08 0,11
AD-53809.1 0,50 0,62 0,77 0,00 0,12
AD-53810.1 0,84 0,82 0,98 0,16 0,22
AD-53811.1 0,94 0,95 1,00 0,10 0,11
AD-53812.1 0,61 0,76 0,97 0,14 0,22
AD-53813.1 0,67 0,76 0,94 0,01 0,15
AD-53814.1 0,58 0,67 0,84 0,11 0,19
AD-53815.1 0,49 0,50 0,72 0,09 0,17
AD-53816.1 0,82 0,91 0,93 0,08 0,10
AD-53817.1 0,92 0,94 1,07 0,13 0,36
AD-53818.1 0,83 0,99 0,99 0,07 0,41
AD-53819.1 0,61 0,75 0,88 0,24 0,16
AD-53820.1 0,71 0,81 0,92 0,17 0,04
AD-53821.1 0,56 0,54 0,68 0,13 0,05
AD-53822.1 1,24 0,88 1,05 0,12 0,17
AD-53823.1 1,03 0,86 0,99 0,11 0,18
AD-53824.1 0,76 0,73 0,93 0,16 0,11
AD-53825.1 0,57 0,63 0,82 0,18 0,04
AD-53826.1 0,54 0,51 0,78 0,08 0,07
AD-53827.1 0,99 0,91 1,05 0,12 0,08
AD-53828.1 0,69 0,77 0,87 0,09 0,16
AD-53829.1 0,72 0,91 0,95 0,11 0,16
AD-53830.1 0,48 0,73 0,76 0,11 0,01
AD-53831.1 0,97 0,92 1,00 0,22 0,25
AD-53832.1 0,68 0,63 0,81 0,15 0,02
AD-53833.1 0,92 0,90 0,84 0,20 0,03
AD-53834.1 1,15 0,93 0,86 0,16 0,02
AD-53835.1 0,88 0,79 0,81 0,18 0,03
PBS 0,90 1,02 0,99 0,04 0,15

Mopudunuposanusie 1 KoHBIOTHpoBaHHbIe nymiekchl SIRNA k PCSK9 rakke
OLIeHUBAJIH Ha 3(PPEKTHBHOCTE C MOMOLIBIO AHAJTM30B C TPAHC(EKLIHerd Ha TPeX KJIETOYHbIX

muausx yenoBeka. SIRNA k PCSKO tpancduuupoBamu Tpu pas3inyuHbie KJIETOYHBIE THHHIH,



HelLa, Hep3B u HepG2, B nByx mozax, 10 HM u 0,1 M. Pe3yabTaThl 3THX aHATM30B MOKA3aHEI B
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Ta6m/111e 4, 1 JAHHBIC BBIPAKEHBI KaK JOJIsSI OCTABLWICTIOCA KOJIMYCCTBA TPAHCKPHUIITA ITO

OTHOLUCHHUIO K KOHTPOJIIO.

Ha ¢urype 1 mokaszaHo, 4TO CyIIeCTBYET 00IIasi BOCIPOU3BOAMMOCTh AaKTUBHOCTH B

OTHOIIEHHH caiyieHcuHra aymiekcoB k PCSK9 mMexxny aHaau3aMu ¢o CBOOOIHBIM MOTJIOIIEHHEM

U aHAJIM3aMH C TpaHChEKIHE.

3unauenus [Cso ast BEIOpAaHHBIX QYIJIEKCOB IPU CBOOOIHOM IMOMJIOIIEHHH KJIETKAMHU

SIBaHCKOT'O Makaka ¥ rnpu tpancdexiun kierok Hep3B mokasansl B Tabnuie S.

Tabmuua 4. Tect Ha 3 dexTrrHOCTs B OTHOLWEHNH PCSKY npu nomomu tpaHchexkuuu

KJIETOUHBIX JIHHUN YEI0BEKA

ID gynnekca Hela, 10 HM Hela, 0,1 HM Hep3b, 10 HM Hep3b, 0,1 HM HepG2, 10 HM HepG2, 0,1 HM
AD-48399 0,94 0,90 1,18 1,03 1,34 1,05
AD-48399 0,90 1,03 0,87 0,88 0,84 0,91
AD-48399 0,88 1,14 0,90 0,99 0,92 1,04
AD-48399 1,22 0,97 0,95 0,98 0,81 0,92
AD-48399 1,04 0,81 1,01 1,10 1,03 1,09
AD-48399 1,06 1,20 1,14 1,04 1,16 1,01
AD-48400 0,05 0,63 0,10 0,51 0,17 0,69
AD-48400,4 0,06 0,28 0,14 0,31 0,13 0,32
AD-53649,1 0,84 1,05 1,07 0,94 0,97 1,11
AD-53650,1 0,16 0,87 0,41 0,87 0,52 1,12
AD-53651,1 0,47 0,86 0,49 0,92 0,71 1,08
AD-53652,1 0,34 0,93 0,50 0,96 0,40 1,21
AD-53653,1 0,36 0,99 0,43 1,01 0,52 1,13
AD-53654,1 0,85 1,06 0,99 0,92 0,95 1,06
AD-53656,1 0,46 0,92 0,78 0,98 0,80 0,74
AD-53657,1 0,71 0,97 0,75 1,01 0,81 0,94
AD-53658,1 0,32 0,97 0,50 0,91 0,58 1,05
AD-53659,1 0,11 0,86 0,24 0,93 0,22 0,94
AD-53660,1 0,35 1,12 0,43 0,99 0,44 1,31
AD-53661,1 0,94 1,07 0,85 0,95 0,88 0,92
AD-53663,1 0,82 1,03 0,74 1,06 1,04 1,04
AD-53664,1 0,60 0,94 0,61 1,06 0,85 1,28
AD-53665,1 0,33 1,00 0,55 1,01 0,45 1,12
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AD-53666,1 0,09 0,98 0,22 0,97 0,21 1,08
AD-53667,1 0,94 1,07 0,95 0,96 0,95 1,02
AD-53668,1 0,27 0,88 0,36 1,07 0,35 1,13
AD-53669,1 0,81 1,02 0,93 1,08 1,35 1,24
AD-53670,1 0,55 0,94 0,52 0,48 0,45 1,13
AD-53671,1 0,68 1,07 0,78 1,02 0,82 1,27
AD-53672,1 0,22 1,04 0,38 1,06 0,34 1,15
AD-53674,1 0,08 0,67 0,15 0,85 0,15 0,80
AD-53675,1 0,25 1,04 0,43 0,95 0,38 1,04
AD-53676,1 0,81 0,94 0,90 1,14 0,98 1,06
AD-53677,1 0,45 0,90 0,70 0,98 0,70 1,14
AD-53678,1 0,41 1,02 0,72 1,04 0,70 1,15
AD-53679,1 0,44 0,93 0,58 0,88 0,50 0,95
AD-53680,1 0,36 0,99 0,55 0,98 0,52 0,96
AD-53681,1 0,33 0,93 0,57 1,12 0,54 1,11
AD-53682,1 0,84 0,94 0,85 1,06 0,93 1,13
AD-53683,1 0,65 0,78 0,95 1,05 0,73 1,06
AD-53684,1 0,57 0,98 0,79 0,92 0,62 1,08
AD-53685,1 0,85 0,90 0,94 0,95 0,69 0,98
AD-53687,1 0,15 0,83 0,39 1,09 0,34 1,23
AD-53688,1 0,45 0,89 0,72 1,01 0,57 1,19
AD-53689,1 0,56 0,93 1,04 1,14 0,59 1,24
AD-53690,1 0,45 0,79 0,53 1,26 0,41 1,22
AD-53691,1 0,82 1,03 0,91 1,22 0,57 1,05
AD-53692,1 0,68 0,81 0,81 0,89 0,82 1,05
AD-53693,1 0,61 0,92 0,85 0,81 0,53 1,03
AD-53694,1 0,59 0,87 0,58 1,01 0,53 0,82
AD-53695,1 0,91 0,78 1,02 1,23 1,14 1,11
AD-53696,1 0,57 0,98 0,82 1,01 0,68 1,05
AD-53697,1 0,31 1,04 0,40 0,95 0,24 0,90
AD-53698,1 0,17 0,97 0,31 0,92 0,32 0,84
AD-53699,1 0,29 1,00 0,47 0,90 0,47 1,23
AD-53700,1 0,81 1,07 0,94 0,99 0,97 1,08
AD-53701,1 0,89 1,07 0,96 0,84 0,65 0,93
AD-53702,1 0,45 1,03 0,84 1,08 0,72 0,99
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AD-53703,1 0,18 0,79 0,28 0,97 0,29 0,90
AD-53704,1 0,77 0,80 0,88 1,06 0,91 0,95
AD-53705,1 0,63 0,89 0,81 1,06 0,76 0,97
AD-53706,1 0,39 0,82 0,41 1,00 0,48 0,88
AD-53707,1 0,42 0,97 0,60 0,83 0,54 0,80
AD-53708,1 0,49 0,95 0,82 0,96 1,07 1,09
AD-53709,1 0,19 0,90 0,43 0,85 0,38 1,05
AD-53710,1 0,66 1,00 0,82 0,85 0,69 1,08
AD-53711,1 0,40 0,90 0,45 0,95 0,23 1,03
AD-53712,1 0,47 0,99 0,51 0,94 0,62 0,97
AD-53713,1 0,52 1,05 0,69 0,83 0,79 0,94
AD-53714,1 0,43 1,01 0,71 1,11 0,75 1,12
AD-53715,1 0,23 0,99 0,58 1,24 0,58 1,09
AD-53716,1 0,39 1,00 0,52 0,98 0,51 0,80
AD-53717,1 0,20 0,84 0,33 1,02 0,41 1,09
AD-53718,1 0,35 1,08 0,33 1,02 0,45 0,97
AD-53719,1 0,58 0,96 0,74 0,84 0,79 1,01
AD-53720,1 0,31 1,00 0,55 1,09 0,48 1,24
AD-53721,1 0,26 1,02 0,62 0,92 0,49 0,94
AD-53722,1 0,50 0,99 0,86 0,99 0,87 1,26
AD-53723,1 0,28 0,86 0,37 0,92 0,54 1,11
AD-53724,1 0,18 1,11 0,20 0,98 0,36 1,05
AD-53725,1 0,47 1,00 0,63 0,95 0,60 1,04
AD-53726,1 0,19 1,01 0,42 0,96 0,41 1,21
AD-53727,1 0,55 0,82 0,77 1,08 0,68 1,35
AD-53728,1 0,44 0,92 0,65 1,11 0,68 1,44
AD-53729,1 0,11 0,92 0,25 0,94 0,11 1,01
AD-53730,1 0,31 0,91 0,51 1,05 0,59 1,34
AD-53731,1 0,26 0,63 0,42 0,95 0,44 1,07
AD-53732,1 0,17 0,87 0,29 0,99 0,36 0,98
AD-53733,1 1,06 0,72 1,21 1,14 1,07 1,28
AD-53734,1 0,79 0,92 0,93 0,98 0,90 1,33
AD-53735,1 0,54 0,87 0,83 1,12 0,66 1,24
AD-53736,1 0,40 0,69 0,76 1,09 0,76 1,11
AD-53737,1 0,29 0,82 0,41 1,04 0,39 0,96
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AD-53738,1 0,19 0,70 0,24 1,09 0,28 1,10
AD-53739,1 0,91 0,94 0,72 1,07 0,78 1,09
AD-53740,1 0,17 1,06 0,42 1,07 0,32 1,05
AD-53741,1 0,17 0,91 0,32 0,99 0,41 1,05
AD-53742,1 0,55 1,07 0,69 0,97 0,72 1,08
AD-53743,1 0,71 0,99 0,75 0,76 0,58 1,08
AD-53744,1 0,13 0,86 0,50 0,69 0,36 0,87
AD-53745,1 0,46 0,91 0,78 0,72 0,87 0,94
AD-53746,1 0,13 0,82 0,23 0,50 0,28 0,90
AD-53747,1 0,29 1,08 0,54 0,77 0,50 1,07
AD-53748,1 0,04 0,22 0,12 0,21 0,20 0,32
AD-53749,1 0,56 0,76 0,48 0,81 0,53 0,85
AD-53750,1 0,61 0,75 0,69 0,81 0,81 1,07
AD-53751,1 0,25 0,69 0,37 0,72 0,26 0,77
AD-53752,1 0,11 0,43 0,13 0,40 0,16 0,61
AD-53753,1 0,70 0,76 0,75 0,92 0,63 1,09
AD-53754,1 0,06 0,31 0,10 0,34 0,12 0,40
AD-53755,1 0,46 0,91 0,66 0,84 0,56 0,79
AD-53757,1 0,61 0,90 0,50 0,89 0,44 0,91
AD-53758,1 0,11 0,31 0,11 0,29 0,11 0,60
AD-53759,1 0,61 0,87 0,57 0,84 0,56 0,98
AD-53760,1 0,05 0,36 0,14 0,42 0,12 0,53
AD-53761,1 0,95 0,99 0,76 0,72 0,55 0,61
AD-53762,1 0,58 1,18 0,74 0,88 0,69 0,88
AD-53763,1 0,16 0,86 0,19 0,64 0,21 0,75
AD-53764,1 0,70 0,91 0,54 0,85 0,59 0,94
AD-53765,1 0,16 0,63 0,38 0,64 0,30 0,87
AD-53766,1 0,09 0,72 0,16 0,67 0,18 0,63
AD-53767,1 0,30 1,14 0,69 0,83 0,71 0,83
AD-53768,1 0,50 0,98 0,75 0,98 0,52 1,06
AD-53769,1 0,36 1,07 0,26 0,62 0,39 0,83
AD-53770,1 0,27 1,08 0,45 1,00 0,44 1,25
AD-53771,1 0,18 0,62 0,19 0,44 0,21 0,65
AD-53772,1 0,12 0,75 0,30 0,66 0,18 0,85
AD-53773,1 0,39 0,98 0,60 0,84 0,19 1,00
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AD-53774,1 0,07 0,54 0,25 0,40 0,20 0,71
AD-53776,1 0,33 0,97 0,45 0,94 0,34 0,95
AD-53777,1 0,06 0,39 0,18 0,30 0,11 0,41
AD-53778,1 0,09 0,72 0,24 0,69 0,23 0,78
AD-53779,1 0,47 0,66 0,68 0,67 0,57 0,81
AD-53780,1 0,29 0,93 0,61 0,71 0,42 0,92
AD-53781,1 0,41 0,99 0,38 0,87 0,28 1,09
AD-53782,1 0,56 0,47 0,56 0,89 0,41 1,16
AD-53783,1 0,16 0,68 0,32 0,46 0,34 0,61
AD-53784,1 0,15 0,71 0,27 0,72 0,25 0,80
AD-53785,1 0,17 0,90 0,57 0,71 0,29 0,64
AD-53786,1 0,11 0,78 0,28 0,48 0,24 0,74
AD-53787,1 0,34 0,72 0,56 1,04 0,46 0,81
AD-53788,1 0,36 0,83 0,46 0,95 0,32 0,65
AD-53789,1 0,09 0,43 0,18 0,42 0,12 0,47
AD-53790,1 0,10 0,74 0,30 0,65 0,31 0,81
AD-53791,1 0,07 0,51 0,20 0,30 0,16 0,58
AD-53792,1 0,05 0,40 0,11 0,30 0,17 0,64
AD-53793,1 0,23 1,19 0,42 0,84 0,45 1,12
AD-53794,1 0,43 1,15 0,65 0,67 0,42 0,95
AD-53795,1 0,08 0,37 0,15 0,34 0,12 0,48
AD-53796,1 0,07 0,33 0,19 0,49 0,15 0,58
AD-53797,1 0,10 0,43 0,16 0,39 0,20 0,62
AD-53798,1 0,04 0,31 0,09 0,29 0,16 0,60
AD-53799,1 0,22 0,71 0,30 0,85 0,27 0,85
AD-53800,1 0,09 0,34 0,16 0,35 0,14 0,51
AD-53801,1 0,09 0,28 0,25 0,55 0,20 0,54
AD-53802,1 0,10 0,31 0,20 0,40 0,15 0,72
AD-53803,1 0,07 0,27 0,08 0,21 0,14 0,29
AD-53804,1 0,18 0,57 0,29 0,47 0,27 0,79
AD-53805,1 0,69 0,85 0,68 0,85 0,48 1,01
AD-53806,1 0,07 0,38 0,18 0,43 0,13 0,50
AD-53807,1 0,29 0,61 0,26 0,71 0,28 0,68
AD-53808,1 0,15 0,68 0,26 0,50 0,28 0,72
AD-53809,1 0,04 0,23 0,17 0,22 0,12 0,31
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AD-53810,1 0,31 0,88 0,30 0,55 0,36 0,85
AD-53811,1 0,28 0,77 0,33 0,57 0,39 0,87
AD-53812,1 0,12 0,69 0,16 0,62 0,22 0,79
AD-53813,1 0,11 0,33 0,18 0,26 0,17 0,40
AD-53814,1 0,12 0,59 0,57 0,60 0,29 0,57
AD-53815,1 0,03 0,27 0,11 0,18 0,18 0,33
AD-53816,1 0,16 0,89 0,24 0,62 0,32 0,75
AD-53817,1 0,26 0,98 0,44 0,69 0,44 1,18
AD-53818,1 0,12 0,71 0,21 0,55 0,21 0,70
AD-53819,1 0,09 0,52 0,12 0,45 0,12 0,46
AD-53820,1 0,20 0,96 0,27 0,67 0,34 0,74
AD-53821,1 0,04 0,29 0,10 0,23 0,13 0,29
AD-53822,1 0,54 1,05 0,60 0,91 0,48 0,96
AD-53823,1 0,21 0,76 0,41 0,59 0,33 0,85
AD-53824,1 0,16 0,78 0,40 0,51 0,36 0,70
AD-53825,1 0,05 0,40 0,12 0,31 0,24 0,73
AD-53826,1 0,04 0,34 0,10 0,21 0,20 0,34
AD-53827,1 0,40 1,11 0,40 0,84 0,31 1,15
AD-53828,1 0,17 0,51 0,23 0,55 0,17 1,14
AD-53829,1 0,06 0,71 0,21 0,58 0,24 1,21
AD-53830,1 0,07 0,27 0,06 0,30 0,15 0,43
AD-53831,1 0,09 0,56 0,21 0,39 0,16 0,95
AD-53832,1 0,08 0,52 0,26 0,31 0,11 0,76
AD-53833,1 1,04 1,05 0,74 1,24 0,60 1,58
AD-53834,1 0,70 1,14 0,71 0,85 0,38 1,47
AD-53835,1 0,11 0,43 0,33 0,35 0,09 0,53
PBS 0,67 1,13 0,90 0,90 0,99 0,99

Tabmuua 5. 3nauenust ICso mst PCSK9 nyist BBIOpaHHBIX AYIUIEKCOB IMPU CBOOOIHOM
MOTJIOLIEHUH KJIETKAMH MaKaKOB-KpaboemoB u mpu TpaHchekiun B kieTounoi uaun Hep3B

YCJIOBCKA

CeobogHoe

TpaHcdekuua nor/aoLWeHne

Lynnekc IC50, HM IC50, HM
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AD-53806.1 0,07 18,00
AD-53748.1 0,06 16,88
AD-53815.1 0,05 39,21
AD-53809.1 0,05 571,00
AD-53821.1 0,05 55,41
AD-53830.1 0,08 He onpeaeneHo
AD-53754.1 0,25 67,42
AD-53800.1 0,30 He onpegeneHo
AD-53798.1 0,04 He onpeaeneHo
AD-53789.1 0,37 He onpegeneHo
AD-48400.4 0,23 He onpegaeneHo

AD-48400 Taxke OLIEHUBAIIH B OTHOLIEHUU Y((HEKTUBHOCTH in ViVO HA CAMKAaX MBILIEH,
Hecyumx TpancreH PCSK9 uenoBeka, mpon3BONIbHO BCTABJICHHBIN B reHOM 0€3 HapyLIeHHsI
suporenHoro rera PCSK9. BkpaTtue, MplitamM BBOAMIN HHBEKIIUEH MTOAKOKHO Pa3oBylo 103y 20
Mmr/kr B O eHb, pa3oByio 103y 100 mr/kr B O nenb u niath 103 20 Mr/kr B0, 1, 2, 3, 4 u S guu.
CriBopoTKY cobupanu B -6, -3, 0, 1, 2, 3, 4 u 7 nau u komadectBo Oenka PCSK9 onpenemnsiiu
npu nomoru aHanm3a ELISA. Pe3ynbtaTel 3TUX aHAIM30B MOKA3aHbI HA QUType 2, U MO HUM
BUIHO, uTO st AD-48400, xorbrorupoBanHoro ¢ GalNAc, mpu Bcex Tpex HCCIea0BaHHbBIX
N103axX CYLIEeCTBYET N0303aBHCUMBIH d(deKT.

[Tects Hanbomnee 3(HEKTUBHBIX IYIJIEKCOB, ONPEAEIEHHBIX TPU OMOLIH TECTOB i1
Vilro, OMUCAHHBIX BBILIE, OLEHHBAIN B OTHOIIEHHU 3P PEKTUBHOCTH U IJIUTEILHOCTH OTBETA i1
vivo . Tpaucrerubim o PCSK9 mbitiiam BBoguin nabekuuei B 0, 1, 2, 3 u 4 qau 6o S mr/kr,
6o 25 mr/kr AD-48400, AD-53830, AD-53806, AD-53815, AD-53748 unu AD-53798.
VYposuu Oenxa PCSK9 B ceiBopoTke onpenensuiu npu nomord ELISA B -3,0, 1,2, 3,4, 8, 11,
15,18, 22, 26, 31 u 36 nuu. Pesynbrarsl mokaszansl Ha ¢urypax 3A u 3B.

[pumep 3. OnTHMH3aANHS NPOTOTHIA.

Hcxons u3 aHann3oB Ha 3(GEKTHBHOCTD, OMUCAHHBIX B puMepe 2 Beiie, SIRNA k
PCSK9, ocHOBaHHBIE Ha HCXOMHBIX MOcheaoBaTeabHocTaX AD-53815 u AD-53806, ¢ psagom
XUMHUYECKUX MO (HUKALNN, OLEHUBAIU Ha 3PPEKTUBHOCTh B aHAJM3aX CO CBOOOIHBIM
HOTJIOIEHNEM NTePBHYHBIMH I'enaTouTaMu MakakoB-kpaboenos (PCH) mpu 200 HM, 20 HM,
2uMu 0,2 HM. Jlng Bcex 103, 3a uckiaodenrneM no3bl 0,2 HM, aHaJIu3bl BRITOIHSIIN TBAKIBI U

AJaHHBIC BhIpa’Kajid KaK CPEAHIOIO JOJKO OCTABIICTOCA KOJIMYECTBA TPAHCKPUIITA IO OTHOLICHUIO



K KoHTpoito. [{o3y 0,2 HM oneHuBanu OOuH pa3. Pe3yiabTaThl 3TUX aHAIM30B OKA3aHbI B

Tabnuue 6.
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Tabmuna 6. Tectsl Ha 3¢ dekTUBHOCTD A5 onTuMmu3anuu npororuna AD-53815 u AD-53806

P IMOMOLITH CBO60I[HOF0 IMOTJIOICHUA rernaTonuTaMil MaKaKOB-K a606‘I_IOB

McxopHbIN 200 Hm, 20 HM, 2 HM,
ID gynnekca 0,2 HM-384 200 HM, SD 20 1M, SD 2 HM, SD

Ayniekc CpesH. cpeaH. CpeH.

AD-53815 | AD-53815,5 0,45 0,48 0,74 0,95 0,05 0,00 0,05
AD-53815 | AD-53815,4 0,43 0,54 0,84 0,83 0,00 0,04 0,10
AD-53815 | AD-56633,1 0,33 0,52 0,82 0,88 0,04 0,01 0,10
AD-53815 | AD-56617,1 0,40 0,65 0,91 1,06 0,03 0,02 0,03
AD-53815 | AD-56623,1 0,52 0,61 0,87 1,05 0,03 0,04 0,21
AD-53815 | AD-56629,1 0,50 0,62 0,87 1,05 0,04 0,13 0,17
AD-53815 | AD-56635,1 0,45 0,71 0,92 1,03 0,03 0,02 0,03
AD-53815 | AD-56641,1 0,47 0,73 0,84 1,04 0,04 0,00 0,17
AD-53815 | AD-56625,1 0,49 0,55 0,82 1,12 0,01 0,16 0,16
AD-53815 | AD-56631,1 0,48 0,57 0,82 1,05 0,04 0,11 0,06
AD-53815 | AD-56637,1 0,48 0,58 0,76 1,01 0,01 0,14 0,13
AD-53815 | AD-56643,1 0,59 0,77 0,93 1,04 0,05 0,01 0,04
AD-53815 | AD-56649,1 0,76 0,87 0,95 1,06 0,02 0,07 0,14
AD-53815 | AD-56655,1 0,73 0,86 0,85 0,96 0,01 0,04 0,11
AD-53815 | AD-56615,1 0,58 0,70 0,92 0,98 0,00 0,02 0,03
AD-53815 | AD-56621,1 0,71 0,76 0,93 0,95 0,18 0,07 0,07
AD-53815 | AD-56627,1 0,58 0,72 0,93 0,94 0,01 0,08 0,02
AD-53815 | AD-56639,1 0,52 0,57 0,72 0,94 0,16 0,00 0,04
AD-53815 | AD-56645,1 0,32 0,49 0,74 0,88 0,03 0,03 0,14
AD-53815 | AD-56651,1 0,71 0,94 0,88 0,88 0,08 0,29 0,12
AD-53815 | AD-56610,1 0,31 0,57 0,82 0,93 0,02 0,01 0,04
AD-53815 | AD-56616,1 0,47 0,68 0,70 1,01 0,06 0,08 0,34
AD-53815 | AD-56622,1 0,47 0,66 0,88 0,95 0,06 0,10 0,10
AD-53815 | AD-56628,1 1,02 1,15 1,04 0,99 0,00 0,12 0,02
AD-53815 | AD-56634,1 0,75 0,90 0,97 1,03 0,11 0,04 0,07
AD-53815 | AD-56640,1 0,58 0,76 0,81 1,01 0,10 0,05 0,12
AD-53815 | AD-56646,1 0,77 0,94 0,82 0,99 0,09 0,12 0,14
AD-53815 | AD-56652,1 0,61 0,74 0,78 0,89 0,00 0,00 0,03
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AD-53815 | AD-56611,1 0,93 1,02 1,16 0,89 0,05 0,15 0,05
AD-53815 | AD-56647,1 0,38 0,58 0,79 0,94 0,05 0,08 0,00
AD-53815 | AD-56653,1 0,47 0,46 0,63 0,84 0,12 0,04 0,04
AD-53815 | AD-56612,1 0,41 0,61 0,88 0,85 0,03 0,09 0,09
AD-53815 | AD-56618,1 0,64 0,60 1,03 1,08 0,21 0,09 0,01
AD-53815 | AD-56624,1 0,46 0,61 0,85 1,05 0,04 0,17 0,15
AD-53815 | AD-56630,1 0,49 0,69 0,87 1,01 0,01 0,00 0,15
AD-53815 | AD-56636,1 0,49 0,57 0,82 1,13 0,01 0,05 0,03
AD-53815 | AD-56642,1 0,43 0,55 0,82 1,09 0,00 0,08 0,03
AD-53815 | AD-56648,1 0,48 0,66 0,80 0,96 0,00 0,04 0,08
AD-53815 | AD-56654,1 0,43 0,53 0,72 0,84 0,01 0,00 0,07
AD-53815 | AD-56613,1 0,54 0,61 0,81 0,91 0,16 0,08 0,19
AD-53815 | AD-56619,1 0,55 0,67 1,02 1,06 0,04 0,07 0,07
AD-53815 | AD-56614,1 0,42 0,56 0,86 0,90 0,05 0,04 0,10
AD-53815 | AD-56620,1 0,41 0,52 0,85 0,84 0,01 0,12 0,08
AD-53815 | AD-56626,1 0,59 0,68 0,90 1,12 0,01 0,03 0,10
AD-53815 | AD-56632,1 0,60 0,73 0,91 1,05 0,04 0,09 0,10
AD-53815 | AD-56638,1 0,68 0,89 0,94 1,19 0,03 0,03 0,18
AD-53815 | AD-56644,1 0,84 0,89 1,09 1,09 0,08 0,08 0,06
AD-53815 | AD-56650,1 0,86 0,95 1,05 1,05 0,10 0,01 0,10
AD-53815 | AD-56656,1 0,53 0,64 0,92 0,88 0,09 0,04 0,14
AD-53815 | AD-56662,1 0,55 0,61 0,96 1,03 0,02 0,09 0,01
AD-53815 | AD-56668,1 0,76 0,79 0,99 1,10 0,07 0,11 0,06
AD-53815 | AD-56673,1 0,81 0,87 1,12 1,09 0,01 0,15 0,13
AD-53815 | AD-56678,1 0,84 0,76 1,12 1,05 0,04 0,24 0,05
AD-53815 | AD-56683,1 0,88 0,93 1,08 1,06 0,05 0,10 0,06
AD-53815 | AD-56688,1 0,80 0,86 0,93 0,99 0,10 0,11 0,19
AD-53815 | AD-56657,1 0,45 0,63 0,84 0,88 0,20 0,04 0,09
AD-53815 | AD-56663,1 0,35 0,49 0,77 1,03 0,00 0,07 0,04
AD-53815 | AD-56669,1 0,53 0,68 0,99 1,11 0,00 0,18 0,03
AD-53815 | AD-56674,1 0,44 0,64 0,84 1,03 0,06 0,01 0,17
AD-53815 | AD-56679,1 0,52 0,67 0,77 1,01 0,01 0,06 0,14
AD-53815 | AD-56684,1 0,43 0,59 0,84 1,08 0,01 0,03 0,04
AD-53815 | AD-56689,1 0,55 0,57 0,73 0,95 0,09 0,01 0,11
AD-53815 | AD-56693,1 0,45 0,48 0,65 0,84 0,04 0,02 0,11
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AD-53815 | AD-56658,1 0,46 0,55 0,85 0,84 0,21 0,09 0,07
AD-53815 | AD-56664,1 0,35 0,60 0,80 0,91 0,13 0,03 0,14
AD-53815 | AD-56670,1 0,62 0,61 0,90 1,11 0,17 0,06 0,00
AD-53815 | AD-56680,1 0,74 0,90 1,00 0,91 0,05 0,01 0,05
AD-53815 | AD-56685,1 0,64 0,64 0,77 1,07 0,15 0,01 0,15
AD-53815 | AD-56690,1 0,39 0,61 0,75 0,97 0,13 0,03 0,08
AD-53815 | AD-56694,1 0,41 0,53 0,67 0,94 0,01 0,00 0,04
AD-53815 | AD-56659,1 0,57 0,58 0,84 0,95 0,25 0,09 0,05
AD-53815 | AD-56665,1 0,38 0,51 0,78 1,01 0,05 0,07 0,17
AD-53815 | AD-56671,1 0,32 0,45 0,78 0,94 0,03 0,05 0,01
AD-53815 | AD-56676,1 0,31 0,55 0,81 1,02 0,03 0,13 0,02
AD-53815 | AD-56681,1 0,54 0,75 0,88 1,02 0,02 0,07 0,11
AD-53815 | AD-56686,1 0,50 0,74 0,86 1,03 0,01 0,10 0,10
AD-53815 | AD-56691,1 0,44 0,56 0,79 1,03 0,01 0,00 0,05
AD-53815 | AD-566895,1 0,37 0,70 0,67 0,89 0,01 0,29 0,11
AD-53815 | AD-56660,1 0,36 0,73 0,83 0,93 0,02 0,22 0,10
AD-53815 | AD-56666,1 0,39 0,47 0,74 0,94 0,02 0,05 0,13
AD-53815 | AD-56672,1 0,63 0,55 0,87 1,03 0,25 0,10 0,04
AD-53815 | AD-56677,1 0,54 0,70 0,85 0,99 0,24 0,11 0,00
AD-53815 | AD-56682,1 0,48 0,57 0,90 0,96 0,11 0,09 0,05
AD-53815 | AD-56687,1 0,81 0,94 1,06 1,08 0,07 0,02 0,05
AD-53815 | AD-56692,1 0,45 0,64 0,73 0,95 0,03 0,13 0,05
AD-53815 | AD-56696,1 0,40 0,48 0,66 0,95 0,01 0,04 0,06
AD-53815 | AD-56661,1 0,52 0,54 0,75 0,98 0,22 0,06 0,04
AD-53815 | AD-56667,1 0,40 0,68 0,87 1,03 0,03 0,03 0,11
AD-53806 | AD-53806,11 0,28 0,44 0,74 0,98 0,05 0,01 0,13
AD-53806 | AD-53806,13 0,31 0,36 0,65 0,92 0,01 0,08 0,06
AD-53806 | AD-53806,12 0,53 0,56 0,70 1,04 0,00 0,01 0,15
AD-53806 | AD-53806,5 0,34 0,54 0,85 0,87 0,01 0,00 0,10
AD-53806 | AD-53806,6 0,41 0,51 0,77 0,91 0,05 0,04 0,08
AD-53806 | AD-53806,7 0,39 0,58 0,75 0,97 0,02 0,16 0,14
AD-53806 | AD-53806,8 0,35 0,49 0,69 0,91 0,06 0,03 0,09
AD-53806 | AD-53806,9 0,36 0,55 0,77 1,01 0,04 0,07 0,13
AD-53806 | AD-53806,10 0,29 0,44 0,73 0,93 0,04 0,10 0,14
AD-53806 | AD-56979,1 0,43 0,50 0,78 0,96 0,01 0,03 0,11
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AD-53806 | AD-56979,2 0,32 0,47 0,65 1,02 0,02 0,11 0,05
AD-53806 | AD-56975,3 0,27 0,57 0,72 0,83 0,01 0,16 0,08
AD-53806 | AD-56975,4 0,55 0,67 0,81 0,92 0,11 0,10 0,04
AD-53806 | AD-56975,5 0,34 0,54 0,71 0,94 0,04 0,22 0,10
AD-53806 | AD-56975,1 0,38 0,53 0,74 0,93 0,13 0,14 0,02
AD-53806 | AD-56975,2 0,50 0,62 0,82 0,98 0,09 0,16 0,11
AD-53806 | AD-56983,1 0,49 0,72 0,89 1,11 0,10 0,09 0,21
AD-53806 | AD-56983,2 0,74 0,89 1,14 1,16 0,10 0,06 0,02
AD-53806 | AD-56983,3 0,91 1,05 1,02 1,04 0,09 0,10 0,08
AD-53806 | AD-56983,4 0,40 0,57 0,83 1,05 0,03 0,02 0,08
AD-53806 | AD-56983,5 0,33 0,51 0,83 0,90 0,03 0,04 0,03
AD-53806 | AD-56977,3 0,44 0,49 0,62 0,95 0,17 0,16 0,06
AD-53806 | AD-56977,1 0,27 0,58 0,81 0,88 0,06 0,07 0,08
AD-53806 | AD-56977,2 0,41 0,60 0,81 0,90 0,01 0,07 0,12
AD-53806 | AD-56976,1 0,40 0,64 0,85 0,90 0,14 0,21 0,01
AD-53806 | AD-56976,2 0,37 0,47 0,70 1,01 0,09 0,10 0,13
AD-53806 | AD-56980,1 0,47 0,54 0,83 0,97 0,12 0,02 0,14
AD-53806 | AD-56980,2 0,44 0,55 0,81 1,08 0,15 0,11 0,08
AD-53806 | AD-56984,1 0,41 0,63 0,81 1,08 0,04 0,07 0,14
AD-53806 | AD-56984,2 0,32 0,58 0,86 1,04 0,02 0,17 0,07
AD-53806 | AD-56987,1 0,37 0,63 0,82 1,11 0,08 0,08 0,05
AD-53806 | AD-56987,2 0,33 0,59 0,79 1,02 0,05 0,05 0,13
AD-53806 | AD-56991,1 0,36 0,57 0,73 1,08 0,01 0,07 0,18
AD-53806 | AD-56993,1 0,41 0,54 0,75 0,99 0,12 0,09 0,06
AD-53806 | AD-56995,1 0,35 0,45 0,67 1,00 0,07 0,02 0,12
AD-53806 | AD-56978,1 0,35 0,67 0,88 0,91 0,04 0,22 0,05
AD-53806 | AD-56978,2 0,47 0,55 0,78 1,12 0,03 0,01 0,07
AD-53806 | AD-56981,1 0,45 0,65 0,86 1,08 0,01 0,16 0,15
AD-53806 | AD-56985,1 0,53 0,61 1,08 1,14 0,02 0,09 0,07
AD-53806 | AD-56988,1 0,62 0,81 0,91 1,13 0,01 0,05 0,20
AD-53806 | AD-56988,2 0,76 0,94 0,85 1,14 0,17 0,10 0,11
AD-53806 | AD-56988,3 0,55 0,79 0,86 1,19 0,04 0,05 0,16
AD-53806 | AD-56982,1 0,40 0,65 0,84 1,07 0,04 0,10 0,09
AD-53806 | AD-56982,2 0,38 0,50 0,70 1,01 0,03 0,03 0,08
AD-53806 | AD-56986,1 0,45 0,57 0,80 1,12 0,02 0,11 0,15
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AD-53806 | AD-56986,2 0,49 0,59 0,79 1,04 0,01 0,05 0,17
AD-53806 | AD-56989,1 0,69 0,84 0,95 1,12 0,08 0,06 0,12
AD-53806 | AD-56990,1 0,49 0,56 0,79 1,08 0,03 0,02 0,13
AD-53806 | AD-56992,1 0,61 0,70 0,90 1,14 0,01 0,04 0,14
AD-53806 | AD-56992,2 0,48 0,63 0,87 0,99 0,05 0,10 0,07
AD-53806 | AD-56994,1 0,88 0,89 0,97 1,11 0,02 0,06 0,13
AD-53806 | AD-56994,2 0,34 0,42 0,73 0,98 0,01 0,05 0,05
AD-53806 | AD-56996,1 0,50 0,59 0,77 0,95 0,07 0,12 0,10
AD-53806 | AD-57001,1 0,44 0,54 0,77 1,08 0,01 0,05 0,12
AD-53806 | AD-57007,1 0,62 0,68 0,91 1,11 0,04 0,02 0,19
AD-53806 | AD-57013,1 0,65 0,78 0,94 1,17 0,05 0,04 0,22
AD-53806 | AD-57019,1 0,57 0,74 0,87 1,14 0,01 0,09 0,13
AD-53806 | AD-57022,1 0,46 0,48 0,72 0,98 0,14 0,01 0,17
AD-53806 | AD-57025,1 0,37 0,47 0,68 0,92 0,04 0,11 0,06
AD-53806 | AD-56997,1 0,41 0,56 0,77 0,88 0,00 0,10 0,09
AD-53806 | AD-57002,1 0,46 0,58 0,81 1,04 0,03 0,03 0,08
AD-53806 | AD-57008,1 0,68 0,75 0,91 1,13 0,02 0,03 0,15
AD-53806 | AD-57014,1 0,80 0,82 0,99 1,17 0,02 0,01 0,12
AD-53806 | AD-57020,1 0,51 0,53 0,81 1,07 0,17 0,03 0,07
AD-53806 | AD-57020,2 0,37 0,46 0,68 1,02 0,04 0,07 0,13
AD-53806 | AD-57026,1 0,34 0,51 0,68 0,97 0,01 0,08 0,06
AD-53806 | AD-57003,1 0,76 0,90 0,94 1,11 0,02 0,16 0,11
AD-53806 | AD-57009,1 0,81 0,88 0,93 0,98 0,01 0,03 0,10
AD-53806 | AD-57015,1 0,72 0,92 0,90 1,04 0,01 0,05 0,15
AD-53806 | AD-57023,1 0,41 0,50 0,75 1,00 0,08 0,07 0,06
AD-53806 | AD-57027,1 0,38 0,46 0,68 0,93 0,11 0,00 0,07
AD-53806 | AD-56998,1 0,45 0,57 0,94 0,98 0,01 0,06 0,11
AD-53806 | AD-57004,1 0,39 0,61 0,80 1,13 0,03 0,04 0,13
AD-53806 | AD-57010,1 0,43 0,64 0,81 1,00 0,01 0,07 0,15
AD-53806 | AD-57016,1 0,44 0,71 0,80 0,97 0,01 0,25 0,05
AD-53806 | AD-56999,2 0,49 0,60 0,69 1,04 0,04 0,02 0,16
AD-53806 | AD-56999,1 0,39 0,55 0,68 0,96 0,01 0,09 0,10
AD-53806 | AD-57021,1 0,40 0,58 0,71 1,02 0,03 0,03 0,11
AD-53806 | AD-57024,1 0,41 0,49 0,68 1,02 0,14 0,00 0,10
AD-53806 | AD-57005,1 0,45 0,56 0,87 1,06 0,03 0,03 0,20
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AD-53806 | AD-57011,1 0,53 0,63 0,92 1,02 0,02 0,07 0,10
AD-53806 | AD-57017,1 0,48 0,60 0,81 1,07 0,00 0,01 0,12
AD-53806 | AD-57000,2 0,50 0,60 0,74 0,93 0,04 0,01 0,02
AD-53806 | AD-57000,3 0,54 0,49 0,72 0,97 0,22 0,08 0,00
AD-53806 | AD-57000,1 0,70 0,76 0,80 0,95 0,02 0,05 0,04
AD-53806 | AD-57006,2 0,48 0,75 0,76 0,94 0,00 0,31 0,12
AD-53806 | AD-57006,3 0,45 0,57 0,71 0,98 0,08 0,09 0,12
AD-53806 | AD-57006,1 0,64 0,76 0,84 0,97 0,00 0,11 0,10
AD-53806 | AD-57012,1 0,53 0,83 0,79 0,93 0,04 0,42 0,02
AD-53806 | AD-57018,1 0,67 0,73 0,72 0,93 0,07 0,04 0,03

siRNA ¢ psimoM XxumMuueckux Moau(ukanuii, OCHOBaHHbIE HA UCXOIHBIX
nocnenoBatenbHOCTAX AD-53815 u AD-53806, Takke moasepranu oTOOPY B OTHOLIEHUH
a¢pdexruBHOCTH N Vitro mpu nomonm TpaHchekuuu kaetok Hep3B npu 10 kM u 0,1 EM.
Pe3ynbTaTel 3TOr0 TECTAa HA CTPYKTYPHO-(PYHKIIMOHAIBHYIO B3aHMOCBSI3b MOKA3aHbI B TA0IHIE
7, 1 OHH BBIPAKEHbI KaK CPEIHSS AOJISI OCTABLIET OCS KOJMUECTBA TPAHCKPHUIITA IO OTHOIIEHHUIO K

KOHTpOIO +/- SD.

Tabmuua 7. Tectsl Ha 3 dexkTHBHOCTD y1st onTuMu3auu nporotuna AD-53815 u AD-53806

IPU TOMOIIU TPAHC(EKLUNH KJIETOK YEeJOBEKA.

NcxogHbIn TpaHc., 10 HM, TpaHc., 10 HM, Tpatc., 0,1 HM, TpaHc., 0,1 HM,
Aynaekc ID gynnekca cpejH. SD cpegH. SD
AD-53815 AD-53815,5 0,14 0,05 0,24 He onpegeneHo
AD-53815 AD-53815,4 0,18 0,07 0,38 He onpegeneHo
AD-53815 AD-56633,1 0,18 0,10 0,24 He onpegeneHo
AD-53815 AD-56617,1 0,13 0,06 0,25 He onpegeneHo
AD-53815 AD-56623,1 0,14 0,05 0,24 He onpefeneHo
AD-53815 AD-56629,1 0,14 0,02 0,17 He onpegeneHo
AD-53815 AD-56635,1 0,12 0,02 0,22 He onpegeneHo
AD-53815 AD-56641,1 0,15 0,01 0,16 He onpegeneHo
AD-53815 AD-56625,1 0,12 0,03 0,29 He onpegeneHo
AD-53815 AD-56631,1 0,13 0,01 0,20 He onpegeneHo
AD-53815 AD-56637,1 0,22 0,14 0,16 He onpegeneHo
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AD-53815 AD-56643,1 0,18 0,08 0,16 He onpegeneHo
AD-53815 AD-56649,1 0,16 0,00 0,19 He onpegesneHo
AD-53815 AD-56655,1 0,24 0,11 0,24 He onpegeneHo
AD-53815 AD-56615,1 0,15 0,00 0,32 He onpefeneHo
AD-53815 AD-56621,1 0,20 0,07 0,41 He onpegeneHo
AD-53815 AD-56627,1 0,17 0,04 0,31 He onpegeneHo
AD-53815 AD-56639,1 0,19 0,08 0,24 He onpegeneHo
AD-53815 AD-56645,1 0,19 0,09 0,27 He onpegeneHo
AD-53815 AD-56651,1 0,29 0,09 0,68 He onpegeneHo
AD-53815 AD-56610,1 0,21 0,11 0,23 He onpegeneHo
AD-53815 AD-56616,1 0,16 0,04 0,29 He onpegeneHo
AD-53815 AD-56622,1 0,18 0,07 0,36 He onpegeneHo
AD-53815 AD-56628,1 0,28 0,07 0,60 He onpegeneHo
AD-53815 AD-56634,1 0,16 0,04 0,29 He onpegeneHo
AD-53815 AD-56640,1 0,21 0,09 0,26 He onpegeneHo
AD-53815 AD-56646,1 0,27 0,21 0,37 He onpegeneHo
AD-53815 AD-56652,1 0,26 0,08 0,29 He onpegeneHo
AD-53815 AD-56611,1 0,35 0,11 0,96 He onpegeneHo
AD-53815 AD-56647,1 0,17 0,09 0,13 He onpegeneHo
AD-53815 AD-56653,1 0,17 0,09 0,28 He onpegeneHo
AD-53815 AD-56612,1 0,17 0,07 0,24 He onpefeneHo
AD-53815 AD-56618,1 0,14 0,00 0,26 He onpefeneHo
AD-53815 AD-56624,1 0,15 0,02 0,27 He onpegeneHo
AD-53815 AD-56630,1 0,13 0,01 0,24 He onpegeneHo
AD-53815 AD-56636,1 0,17 0,08 0,22 He onpegeneHo
AD-53815 AD-56642,1 0,12 0,03 0,13 He onpegeneHo
AD-53815 AD-56648,1 0,15 0,05 0,21 He onpegeneHo
AD-53815 AD-56654,1 0,22 0,10 0,24 He onpegeneHo
AD-53815 AD-56613,1 0,17 0,07 0,40 He onpegeneHo
AD-53815 AD-56619,1 0,21 0,12 0,30 He onpegeneHo
AD-53815 AD-56614,1 0,12 0,01 0,23 He onpegeneHo
AD-53815 AD-56620,1 0,12 0,02 0,15 He onpegeneHo
AD-53815 AD-56626,1 0,14 0,03 0,20 He onpegeneHo
AD-53815 AD-56632,1 0,12 0,02 0,21 He onpegeneHo
AD-53815 AD-56638,1 0,15 0,10 0,23 He onpegeneHo
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AD-53815 AD-56644,1 0,23 0,11 0,17 He onpegeneHo
AD-53815 AD-56650,1 0,13 0,03 0,20 He onpegesneHo
AD-53815 AD-56656,1 0,26 0,03 0,27 He onpegeneHo
AD-53815 AD-56662,1 0,13 0,06 0,18 He onpefeneHo
AD-53815 AD-56668,1 0,19 0,05 0,20 He onpegeneHo
AD-53815 AD-56673,1 0,18 0,05 0,21 He onpegeneHo
AD-53815 AD-56678,1 0,17 0,00 0,20 He onpegeneHo
AD-53815 AD-56683,1 0,29 0,22 0,27 He onpegeneHo
AD-53815 AD-56688,1 0,19 0,02 0,18 He onpegeneHo
AD-53815 AD-56657,1 0,18 0,14 0,34 He onpegeneHo
AD-53815 AD-56663,1 0,11 0,04 0,18 He onpegeneHo
AD-53815 AD-56669,1 0,11 0,02 0,31 He onpegeneHo
AD-53815 AD-56674,1 0,14 0,00 0,21 He onpegeneHo
AD-53815 AD-56679,1 0,14 0,05 0,19 He onpegeneHo
AD-53815 AD-56684,1 0,14 0,03 0,19 He onpegeneHo
AD-53815 AD-56689,1 0,18 0,09 0,18 He onpegeneHo
AD-53815 AD-56693,1 0,19 0,11 0,21 He onpegeneHo
AD-53815 AD-56658,1 0,19 0,13 0,30 He onpegeneHo
AD-53815 AD-56664,1 0,15 0,07 0,20 He onpegeneHo
AD-53815 AD-56670,1 0,18 0,10 0,26 He onpegeneHo
AD-53815 AD-56680,1 0,27 0,05 0,31 He onpefeneHo
AD-53815 AD-56685,1 0,14 0,02 0,28 He onpefeneHo
AD-53815 AD-56690,1 0,10 0,03 0,18 He onpegeneHo
AD-53815 AD-56694,1 0,15 0,06 0,17 He onpegeneHo
AD-53815 AD-56659,1 0,16 0,04 0,27 He onpegeneHo
AD-53815 AD-56665,1 0,14 0,06 0,26 He onpegeneHo
AD-53815 AD-56671,1 0,11 0,01 0,29 He onpegeneHo
AD-53815 AD-56676,1 0,14 0,06 0,20 He onpegeneHo
AD-53815 AD-56681,1 0,15 0,03 0,30 He onpegeneHo
AD-53815 AD-56686,1 0,15 0,03 0,26 He onpegeneHo
AD-53815 AD-56691,1 0,11 0,02 0,16 He onpegeneHo
AD-53815 AD-56695,1 0,14 0,06 0,24 He onpegeneHo
AD-53815 AD-56660,1 0,10 0,03 0,37 He onpegeneHo
AD-53815 AD-56666,1 0,18 0,13 0,22 He onpegeneHo
AD-53815 AD-56672,1 0,14 0,02 0,35 He onpegeneHo
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AD-53815 AD-56677,1 0,15 0,04 0,23 He onpegeneHo
AD-53815 AD-56682,1 0,14 0,06 0,28 He onpegesneHo
AD-53815 AD-56687,1 0,24 0,01 0,53 He onpegeneHo
AD-53815 AD-56692,1 0,09 0,01 0,36 He onpefeneHo
AD-53815 AD-56696,1 0,16 0,09 0,26 He onpegeneHo
AD-53815 AD-56661,1 0,21 0,15 0,48 He onpegeneHo
AD-53815 AD-56667,1 0,22 0,16 0,26 He onpegeneHo
AD-53806 AD-53806,11 0,19 0,05 0,25 0,06
AD-53806 AD-53806,13 0,21 0,07 0,21 0,16
AD-53806 AD-53806,12 0,21 0,08 0,21 0,02
AD-53806 AD-53806,5 0,22 0,01 0,29 0,06
AD-53806 AD-53806,6 0,24 0,07 0,33 0,12
AD-53806 AD-53806,7 0,19 0,02 0,24 0,11
AD-53806 AD-53806,8 0,20 0,01 0,23 0,05
AD-53806 AD-53806,9 0,22 0,01 0,19 0,06
AD-53806 AD-53806,10 0,17 0,01 0,21 0,07
AD-53806 AD-56979,1 0,18 0,00 0,29 0,14
AD-53806 AD-56979,2 0,24 0,11 0,24 0,12
AD-53806 AD-56975,3 0,26 0,09 0,28 0,18
AD-53806 AD-56975,4 0,35 0,02 0,50 0,23
AD-53806 AD-56975,5 0,17 0,01 0,21 0,18
AD-53806 AD-56975,1 0,24 0,09 0,32 0,12
AD-53806 AD-56975,2 0,19 0,04 0,16 0,02
AD-53806 AD-56983,1 0,17 0,01 0,32 0,18
AD-53806 AD-56983,2 0,28 0,07 0,63 0,15
AD-53806 AD-56983,3 1,22 0,61 0,83 0,02
AD-53806 AD-56983,4 0,25 0,10 0,24 0,10
AD-53806 AD-56983,5 0,17 0,01 0,26 0,15
AD-53806 AD-56977,3 0,31 0,11 0,28 0,23
AD-53806 AD-56977,1 0,22 0,04 0,34 0,12
AD-53806 AD-56977,2 0,22 0,05 0,29 0,16
AD-53806 AD-56976,1 0,21 0,09 0,34 0,20
AD-53806 AD-56976,2 0,17 0,03 0,25 0,04
AD-53806 AD-56980,1 0,22 0,04 0,20 0,02
AD-53806 AD-56980,2 0,19 0,01 0,20 0,06
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AD-53806 AD-56984,1 0,24 0,11 0,22 0,10
AD-53806 AD-56984,2 0,19 0,01 0,21 0,10
AD-53806 AD-56987,1 0,19 0,05 0,29 0,19
AD-53806 AD-56987,2 0,24 0,03 0,24 0,09
AD-53806 AD-56991,1 0,17 0,01 0,17 0,08
AD-53806 AD-56993,1 0,14 0,09 0,22 0,06
AD-53806 AD-56995,1 0,19 0,07 0,27 0,13
AD-53806 AD-56978,1 0,27 0,12 0,36 0,12
AD-53806 AD-56978,2 0,24 0,03 0,20 0,01
AD-53806 AD-56981,1 0,22 0,03 0,28 0,17
AD-53806 AD-56985,1 0,21 0,00 0,28 0,04
AD-53806 AD-56988,1 0,20 0,02 0,24 0,02
AD-53806 AD-56988,2 0,20 0,03 0,27 0,13
AD-53806 AD-56988,3 0,23 0,03 0,27 0,01
AD-53806 AD-56982,1 0,23 0,06 0,24 0,00
AD-53806 AD-56982,2 0,21 0,06 0,18 0,07
AD-53806 AD-56986,1 0,23 0,05 0,20 0,06
AD-53806 AD-56986,2 0,24 0,04 0,25 0,13
AD-53806 AD-56989,1 0,31 0,02 0,43 0,00
AD-53806 AD-56990,1 0,27 0,00 0,28 0,10
AD-53806 AD-56992,1 0,27 0,06 0,31 0,01
AD-53806 AD-56992,2 0,22 0,10 0,30 0,14
AD-53806 AD-56994,1 0,97 0,05 0,85 0,09
AD-53806 AD-56994,2 0,22 0,09 0,26 0,01
AD-53806 AD-56996,1 0,18 0,04 0,31 0,08
AD-53806 AD-57001,1 0,24 0,09 0,23 0,08
AD-53806 AD-57007,1 0,25 0,01 0,27 0,03
AD-53806 AD-57013,1 0,30 0,08 0,33 0,02
AD-53806 AD-57019,1 0,29 0,03 0,28 0,02
AD-53806 AD-57022,1 0,20 0,06 0,21 0,05
AD-53806 AD-57025,1 0,23 0,12 0,25 0,15
AD-53806 AD-56997,1 0,20 0,05 0,25 0,11
AD-53806 AD-57002,1 0,21 0,07 0,28 0,01
AD-53806 AD-57008,1 0,26 0,01 0,31 0,01
AD-53806 AD-57014,1 0,32 0,03 0,43 0,05
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AD-53806 AD-57020,1 0,19 0,00 0,23 0,01
AD-53806 AD-57020,2 0,20 0,08 0,28 0,22
AD-53806 AD-57026,1 0,34 0,24 0,37 0,24
AD-53806 AD-57003,1 0,34 0,04 0,45 0,15
AD-53806 AD-57009,1 0,30 0,07 0,40 0,02
AD-53806 AD-57015,1 0,32 0,01 0,47 0,04
AD-53806 AD-57023,1 0,17 0,06 0,27 0,13
AD-53806 AD-57027,1 0,20 0,03 0,19 0,11
AD-53806 AD-56998,1 0,23 0,09 0,29 0,24
AD-53806 AD-57004,1 0,24 0,13 0,30 0,12
AD-53806 AD-57010,1 0,23 0,09 0,23 0,11
AD-53806 AD-57016,1 0,21 0,03 0,23 0,06
AD-53806 AD-56999,2 0,25 0,10 0,35 0,05
AD-53806 AD-56999,1 0,24 0,08 0,28 0,21
AD-53806 AD-57021,1 0,18 0,04 0,29 0,17
AD-53806 AD-57024,1 0,20 0,09 0,28 0,11
AD-53806 AD-57005,1 0,18 0,10 0,29 0,17
AD-53806 AD-57011,1 0,21 0,07 0,26 0,12
AD-53806 AD-57017,1 0,20 0,07 0,29 0,21
AD-53806 AD-57000,2 0,20 0,04 0,29 0,21
AD-53806 AD-57000,3 0,22 0,11 0,30 0,16
AD-53806 AD-57000,1 0,25 0,14 0,38 0,33
AD-53806 AD-57006,2 0,22 0,14 0,31 0,18
AD-53806 AD-57006,3 0,19 0,09 0,31 0,25
AD-53806 AD-57006,1 0,20 0,12 0,41 0,29
AD-53806 AD-57012,1 0,16 0,05 0,36 0,17
AD-53806 AD-57018,1 0,20 0,37 0,10 0,14

Jlist Toro, 4ToOBI ONpeneauThb, sBisetcs jiu odast u3 sSiRNA us in vitro SAR-tecta
Honee >¢dextuBHON B oTHOmEeHNH caitnencuara PCSK9, uem ncxonunas siRNA (AD-53815) x
PCSKO, TpaHCreHHBIM MBILIAM BBOIIIIN Pa3oBYIO 103y SIRNA 3 Mr/kr, kak moka3aHo Ha (urype
4, v uepe3 72 vaca mociie BBeneHus n103bl ypoBHu Oesika PCSK9 onpenensiu mpu momoru
anaymm3a ELISA. Pe3ynbTtaThl, moka3aHHbIe HA QUTYpPE S, CBUAETEIBCTBYIOT O TOM, 4TO AD-

57928 neoxunaanuo >¢pdextrBHO B oTHOIIEHHH caiiiencuara PCSK9. Ha ¢urype 6 nmokasano,
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YTO HE TOJIbKO pas3oBas no3za AD-57928 s¢ddextuBHo ocymiectsisiia "Hoknays" sxkcnpeccuu
Yy Yy

6enka PCSK9, HO Taike nmen MecTo 10303aBUCHMBIH 3 dexT npu npumenennu AD-57928.

IMpumep 4. UccnenoBanue ¢ ApodHOI 10301 ¢ npumenennem AD-57928

Cnocobnocts AD-57928 nopasmste skcnpeccuto 6enka PCSK9 ounenuBanu myrem
usmepenus yposseii 6enka PCSK9 uenosexa (WPCSK9) B ceiBopoTke Tpancrennsix mo hPCSK9
MeIei nocie Beenenns AD-57928. AD-57928 Broaviu MOIKOKHO, HCIONB3YS IIECTh
Pa3IMYHBIX CXEM TO3HPOBAHMSI, KOTOPbIE BKIKOUYANH “(ha3y HACBILIEHUS B T€UEHHUE MEPBOIl
Henenu (oxHa ao3a 0,5 mr/kr, 1 Mr/Kr uim 2 MI/KT eKeTHEBHO Ha MPOTSHKEHUH S
NOCJIEA0BATENIbHBIX AHEN) ¢ mochenyromen “da3oit moanep:kanus (OAUH WK JBa pa3a B
HezeNo BBoaAWIH 103y b0 0,5 mr/kr, 1 Mr/kr, mubo B 2 MI/KT Ha MPOTSDKEHUHU S HEZENb),
KOTOpbIE onucanbl B Tabmuie 8 nuke. [lociaennow 103y Beoauan Ha 38 nenb. Kaxmayo cxemy
JO3UPOBAHHUS UCCIIEIOBAJIH, UCIOJB3YSI TPYIIY U3 3 MBILIEH, KOTOpasi BKJIOYAJIA IBYX CAMIIOB U

onny camky. KonTponbsHas rpynna nomydasna uabekuu ¢ PBS.

Tabmuna 8. Cxembl nosupoBanus s Beenenns AD-57928

Hccnenyempbii 1 Henesst 2-6 Hepesm
00beKT
Hoza OOwas IMonnepkuBatomas | OOmas HeneabHas
HACBILICHU ST 1032 no3a o032
(mr/xr) (mr/kr) (Mr/kr) (Mr/kr)
PBS 5x 0 2x 0
AD-57928 5x2 10 2x2 4
AD-57928 5x2 10 1x2 2
AD-57928 5x1 5 2x1 2
AD-57928 5x1 5 1x1 1
AD-57928 50,5 2.5 2x0.5 1
AD-57928 50,5 2.5 1x0.5 0,5

CrIBOpOTKY coOupasu 3a 3 IHs 10 BBeIEHHs nepBor no3et u B 1, 4, 7,10, 14, 17, 21, 24,
28, 31, 35, 38, 42, 45, 52, 59 u 65 nens nocie nepsoit n036l. Yposuu O6enka PCSK9 B
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CBIBOPOTKE orneHnBau npu nomornu aHanuza ELISA. Pe3ynbraTel mokas3ansl Ha urypax 6, 7 u
8.

CHikenne ypoBHeii ceiBopoTounoro Oenxa hPCSK9 nabmonanu yepes 72 yaca mocie
NePBOI T03bI, U OHO Mponepkanock 1o 38 nus. Beenenne AD-57928 Ha ypoBHE 103 HACHILIIEHHS
5x2 mr/kr, 5x1 mr/kr u 5x0,5 mr/kr npuoauiao k ~90%, ~70% u ~60% CHUKEHHIO YPOBHEI
ceiBopoTounoro 6emka hPCSK9, cooteerctBenHo (cM. urypsl 6-8). B rpymiie, koTopoii
BBOZIMJTH J103bI UCIIOJIB3YSI 2X CXEMY JA03UPOBaHUS ISl IO KAHNUS, CHUYKEHHBIE YPOBHHU
hPCSK9 nponepskanuck Ha 1 Henemo [OJIbIIE, YEM B TPYIIE, KOTOPOH BBOIUIIA O3bI,
UCIOJB3Ysl 1X cXeMy HO3UPOBaHUS IS MOIEP KAHUS, H BEPHYJIMCh K HCXOMHOMY YPOBHIO Yepes

4 Henenu mocie nochaeanei ao3bl (CM. Gurypst 6-8).

IIpumep S. @ochoTHOaATHOE THTPOBAHHE

Jiist Toro, 4yTo0ObI onpenenuts 3PPEKT KOJTUUECTBA 1 MONOKEeHUs (HOCHOTHOATHBIX
Moaudukanuii Ha crrocodHoCcTh dSRNA unrunbuposats sxcnpeccuto PCSK9, Obu10 mosyueHo u
HCCIIEIOBAHO HEKOTOPOe KomnuecTBO SIRNA, OCHOBaHHBIX HA HCXOIHBIX MOCIEI0BATEIbHOCTSIX
AD-57928, AD-53806 u AD-53830, koTopsie moka3anbl B Tabmuiie 9. J{nst Toro, 4To0b
OINpeNeNuTh, siBsieTcs Ju Jrobdast u3 siRNA 6onee 3pdexTHBHON B OTHOIIEHHH CAalIEHCUHTa
PCSKO9, yvem AD-57928, tpancrennsim no PCSK9 mbitniam BBOqun pa3oByo A03y 0,3 mMr/kr
siRNA u3 tabmuier 9 u yepe3 72 yaca nocie BBeaenus 103sl ypoBau Oenka PCSKO onpenensum
npu nomoru aHanmsa ELISA. Pe3ynbraTsl, moka3anHble Ha Gurype 9, CBUIETENBECTBYIOT O TOM,
uyro AD-57928 neoxunanuo 3¢pdexriusHo B otHOWennn cainnencunara PCSK9. AD-58893, AD-
58894, AD-58896, AD-58897, AD-58898 u AD-58899 Takske ObLiIM CIIOCOOHBI OCYIIECTBIISTh

caitnencuar PCSKO o cpaBHEHHIO C KOHTPOJIEM.

Tabmuua9. Ucnonb30BaHHbBIE B 9KCIEpHMEHTE C (hocoPpTHOATHBIM THTpOBaHHEM SIRNA

ID SEQ SEQ
AHTUCMBICNOBAA Xummyeckas
Aynnexk CmbIcNOBas NOCNe40BaTe/IbHOCTD ID ID
nocnegoBsaTesibHOCTb CTPYKTYpa
ca NO: NO:
1557 1567 | TOFFEECc6PS K
AD- CfsusAfgAfcCfuGfUfUfuUfgCfulUfulfgU asCfsaAfaAfgCfaAfaacAfgGfuCfuAfgs
30Me Ha 3'-
57928 | fL96 asa
KoHue AS

AD- CfsuAfgAfcCfuGfUfUfuUfgCfulfuUfgUf | 1558 | asCfaAfaAfgCfaAfaacAfgGfuCfuAfgas | 1568 | TOFFEE c 3

58893 L96 a BHELWHUMM PS

AD- CfusAfgAfcCfuGfUfUfuUfgCfuUfulUfgUf | 1559 | aCfsaAfaAfgCfaAfaacAfgGfuCfuAfgsa | 1569 | TOFFEE c 3
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ID SEQ SEQ
AHTUCMBICNOBaAA Xumunyeckasn
Aaynnexk CmbicnoBas NoCNe40BaTe/IbHOCTL ID ID
nocnegoBaTeIbHOCTb CTPYKTYpa
ca NO: NO:
58894 | L96 a BHYTPEHHUMU PS
1560 1570 | TOFFEE TonbKo c
AD- CfuAfgAfcCfuGfUfUfuUfgCfuUfuUfgUfL asCfsaAfaAfgCfaAfaacAfgGfuCfuAfgs 4PSB
58895 | 96 asa aHTUCMBbIC/IOBOM
HWUTK
1561 1571 | TOFFEE TonbKo c
AD- CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgU
aCfaAfaAfgCfaAfaacAfgGfuCfuAfgaa 2PSB
58896 | fL96
CMbIC/IOBOW HUTU
AD- CfsusAfsgAfcCfuGfUfUfulfgCfuUfuUfg 1562 | asCfsasAfaAfgCfaAfaacAfgGfuCfuAfsg | 1572
TOFFEE c9 PS
58897 | UfL96 sasa
AD- CfsusAfsgAfcCfuGfUfUfuUfgCfuUfuUfg 1563 | asCfsaAfaAfgCfsaAfaacAfsgGfuCfuAfs | 1573
TOFFEE c 10 PS
58898 | UfL96 gsasa
AD- CfsusAfsgAfcCfuGfUfUfuUfgCfuUfuUfsg | 1564 | asCfsaAfaAfgCfsaAfaacAfsgGfuCfuAfs | 1574
TOFFEE c 11 PS
58899 | UfL96 gsasa
AD- CfsasAfgCfaGfaCfAfUfuUfaUfcUfuUful | 1565 | asAfsaAfaGfaUfaAfaugUfcUfgCfuUfgs | 1575 | 6PS-Bepcua AD-
58900 | fL96 csu 53806
AD- UfsusUfuCfuAfgAfCfCfuGfuUfuUfgCful | 1566 | asAfsgCfaAfaAfcAfgguCfuAfgAfaAfas 1576 | 6PS-Bepcua AD-
58902 | fL96 gsu 53830

IIpumep 6. YpoBHH j1eKapcTBeHHOro cpeacTBa B neuenn AD-57928 u AD-58895

3amaveli JaHHOTO UCCIIEIOBaHUS OBLIO KOJINYECTBEHHO H3MEPUTH YpoBHH SIRNA B
NEYEeHU MBILIEH TUKOTO TUIIA IJIsl TOTO, YTOOBI ONMPEAETHTh COOTBETCTBYIOLINE YCIIOBUS IS
TECTUPOBAHHUS B OTHOIIEHUH YPOBHEH JIEeKAaPCTBEHHOr0 cpeAcTra. Mcmonp30BaHHBEIMU B
skcrepumenTe siRNA 6t AD-57928 u AD-58895 (koTOpbie HEe BHI3BAIN CHIKEHHE YPOBHS
6enka PCSK9 B npumepe 5). AD-58895 ucnonb30Baiu B KaUeCTBe MpenapaTta CPaBHEHUs IS
OIpezesieHrss MOMEHTOB BPEMEHH, MPH KOTOPBIX HAOIIOAAeTCsl pa3nire B YPOBHE
JIEKAPCTBEHHOTO CPENCTBA, OTpakaroIneM dPGhEKTHBHOCTS .

Bcero 33 camku mbiiieri C57B6 ncnosp30Baiu B 3KCiepuMeHTe (3 MBILIH B TPYIIIE).
OTUM MBIIIIAM BBOAMJIN Pa30BYIO MOAKOKHYIO 103y b0 AD-57928, AD-58895, nu6o PBS B

KavecTBe KOHTpOJisi. [leuenu cobupanu vepes 4, 24, 48, 72, 96 u 168 yacoB nocje BBEACHUS
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no3bl. CoOupanu 1Ba 3K3eMIUIIpa aJTMKBOTHBIX MPO0 TKaHeH Ha 00pas3en U KOHLEHTPALIUIO
siRNA B ne4yeHu u3Mepsuti C UCIOJb30BAaHUEM CIELU(UIHOTO K BHOBb CKOHCTPYHPOBAHHON
aHTHCMBICJIOBON nocnenoBatensHocTy ananmu3a RT-PCR. M3mepennoe konnuectso AD-57928
u AD-58895 Ha rpaMm meuyeHd B fuHAMHKe MOkazaHo Ha (urype 10, u koauuectso AD-57928 u
AD-58895, BeIpaXk€HHOE KaK MPOIEHT OT OOIIel TeOPETHUYECKOM T103bI, MOKa3aHo Ha (urype 11.
Ipenen obnapyxkenus (LOD) ananuza qRT-PCR cocrasisit ~1 HI/r nieueHu, 1 aHAJIN3 MOKa3al
XOPOLIYIO MPOAYKTUBHOCTh M TOUHYIO BOCIPOH3BOAUMOCTb AyOnnKaToB. M3 pe3ynbraToB
BuAHO, uTo AD-57928 Gonee crabuiibHO B meuenn, a AD-58895 MeHnee cTabunpHO, ¥ 00a MOXKHO
00HAPYKUTH BO BCE MOMEHTHI BpeMeHH. Ha 7 neHb mocie BBeneHus 1036l ypoBeHs AD-57928 B
>100 pa3 npessian LOD anannza qRT-PCR, a yposens AD-58895 B >10 pa3 npesbiman LOD.
B cpemnem nmeer mecto >10-kpatHoe pasnuuune koHmeHTpaunii AD-57928 u AD-58895
COIJIACHO UX MPEACKA3aHHOMN CTa0MIbHOCTU U HaOmonaemoit dpdekTuBHOCTH. MOMEHTHI
Bpemenu oT 72 10 120 yacos mocie BBeIeHNUS O3Bl MOT'YT TTOAXOAUTE JIJISI TECTOB, OCHOBaHHBIX

Ha KoHUeHTpauuu sIRNA.

pumep 7. Ontumuzamus AD-57928

J1Jis NOBBILIIEHUsI aKTUBHOCTHU U crabmibHOCTH AD-57928 in vivo nonydanu
TOTIOJTHUTENbHBIE CPENCTBA, mpenactasistomre codoit ”PHK, ocHOBaHHbBIE HA HCXOIHBIX
nocnenoBatensHOCTIX AD-57928, u uccnenoBanu ux (tabmuna 10; "cmbicnossie”
nocnenoBatensHOCTH B Tabuue 10 packpeiTer kak SEQ ID NO: 1653-1658, cooTBeTcTBEHHO, B
MOPSIAKE BCTPEYAEMOCTH, @ "aHTUCMBICIOBBIE" MOCIIenoBaTEIbHOCTH packphIThl kKak SEQ ID
NO: 1659-1664, cOOTBETCTBEHHO, B MOPSIKE BCTPEUAEMOCTH,, T€ )K€ CMBICJIOBBIE H
AHTHCMBICJIOBBIE MTOCIIEI0BATENILHOCTH, PACKPBITHIE B Tabmue 10, Takke pacKpbIThl HA GUrype
12A).

HemonuguuupoBaHHbIE CMBICIIOBBIE H AHTHCMBICIIOBBIE TOCIEN0BAaTEbHOCTH 1isi AD-
60212 npencraBistoT coboii cenyomue:
cmeicnoBas — 5’- CUAGACCUGUTUUGCUUUUGU -3’ (A-122088.3; SEQ ID NO:1665); u
antucmeiciioBas — 5’ - ACAAAAGCAAAACAGGUCUAGAA - 3’(A-120190,19; SEQ ID
NO:1666).

B o0riem, 31 coeMHEHHS COAEPIKATH MEHbIIee KOTMYeCTBO 2’ -(hTop-MOaupHKALHA, U
¢dbrop-mMmoau UK POBAHHBIE YPUIHHBI ObUTH yaasieHbl. J{efiCTBEHHOCTS iM Vifro 3TUX MYIJIEKCOB
uccrenosaiu npu nomouny Tpancdekimu kierok HeLa u Hep3b. Kak mokasano Ha ¢urype 12B,
AD-59849, AD-59228 u AD-60212 umenu 3nauenus ICso, cpaBHuMBIE ¢ ncxonHbiMu (AD-
57928).

CnocoOHOCTh 3THX AYIJIEKCOB COXPAHSTHLCS i VIVO B IEUSHH TAKKe OMPEIeIIsIH MyTeM

BBeZIeHHs | MI/KT Ka)KIOro AyMJieKca MbIIaM JUKOTO TUMA U onpenesieHus ypoBHs sIRNA npu
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nomornu konmuuectBeHHoM PCR. Kak mokazano Ha ¢urype 13, Bce aymieKkcsl AEMOHCTPHPOBAIA
OoJbIIYIO CTAOUIIBHOCTD B MIEYEHH, YeM HCXOIHBII AyIUIEKC, HAUMHAs C MOMeHTA BpeMmenu 120
YacoB I1OCJIe BBEICHHSI.

CriocoOHOCTh 3THX AYIJIEKCOB MOAABIATH dKcnpeccuto Oenka PCSK9 taxske onexHnBaiu
in vivo nytem usmepenus yposueit 6enxa PCSK9, LDL, HDL, o6iiero xonectepuna (Tc¢),
tpurnuiepunos (Tg), ananunarpancamunasel (ALT), acmapratamunorpancdepassr (AST) u
uesiouHoi ocdartasel (ALP) B ceiBoporke Husmux npumaros (NHP). Takske KOHTpoOHpOBaIN
HaJIMYHe PEAKIUH B MECTE HHBEKUUHU. JIyIJIeKChl BBOAWIIH, UCIIOJB3YS CXEMY HO3UPOBAHHUS,
KOTOpast BKJIFOYasa “(asy HaChIIeHHsT B TeUeHHe NepBoi Henesm (0aHa 103a 2 MI/Kr
eKeTHEBHO Ha MPOTSHKEHHH S MOCIenoBaTeNbHbIX aHel, dxS) ¢ mocneayrorei “da3oit
nonaepxkanus (TpU eKeHeAeabHbIe 03kl 2 MI/KT Ha MPOTSKEHUH 3 HeZENb, (WX3), KOTOpbIE

onucansl B Tabimuue 11 Huxe.
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Tabauua 10. [lononHuTenbHbIe cpencTa, npeacrasisitomue codor nPHK.

D
Jymnekc  |ID cmpicnoBoii  |CMbicioBast AHTHCMBICTOBASL

AHTHCMBICIIOBOH
AD-57928

A-117428 CfsusAfgAfcCAuGfUfUfuUfgCfuUfuUfgUfL96 A-117429 asCfsaAfaAfgCfaAfaac AfgGfuCfuAfgsasa

(parent)
AD-59849 |A-121244 CfsusAfgAfcCfuGfUfUfuUfgcuuuugul 96 A-121239 asCfsaAfaagCfaAfaacAfgGfucuAfgsasa
AD-60688 |A-120188 csusagacCfuGfuuuugcuuuugul 96 A-121239 asCfsaAfaagCfaAfaacAfgGfucuAfgsasa
AD-59223 |A-120188 csusagacCfuGfuuuugcuuuugul 96 A-120190 asCfsaAfAfAfgClaAfaAfcAfgGfuCfuagsasa
AD-60212 |A-122088 csusagacCfuGfudTuugcuuuugul. 96 A-120190 asCfsaAfAfAfgCfaAfaAfcAfgGfuCfuagsasa
AD-59228 |A-120197 CfsusAfgAfcCluGIUfUfuUfgCfsuUfsuUfsgsUfsL96  [A-120202 asCfsaAfaAfsgCfaAfaacAfgGfuCfsuAfgsasa
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Tabmuua 11. Cxemsl 103upOBAHHS

Yposens
Hccnenyem | Homep Kymyasarusnas
N J103BI Yacrora BBEICHHUS 103bI
bIil 00BEKT rpynneI a03a (Mr/kr)
(mr/kr)

AD-57928 1 2 qdx5+qwx3, 8 no3 16
AD-59849 2 2 qdx5+qwx3, 8 mo3 16
AD-60688 3 2 qdx5+qwx3, 8 mo3 16

3 camxm
AD-59223 4 2 qdx5+qwx3, 8 mo3 16
AD-60212 5 2 qdx5+qwx3, 8 mo3 16
AD-59228 6 2 qdx5+qwx3, 8 103 16

Kposs: guu: -9, -6, -3, 4,7, 10, 14,17, 21, 24, 28, 31, 35, 42, 49, 56, 63 (nepsas no3a, 1 neHs)

Habmonenwne 3a MmectoM mubekumm; [la

Moxazaremu: 6erox PCSK9, LDL, HDL, Tc, Trig, ALT, AST, ALP

Kak mokazano Ha urypax 14A u 14B, mis Bcex coenuHenmid, 3a uCkirodeHnem AD-
60688, caitnencunur PCSK9 nocturan 6omee 80%, U y OTHENBHBIX JKUBOTHBIX B rpymie ¢ AD-
60212 caitnencunr PCSK9 nocturan 6onee 90%. Ha ¢urype 15 nokazaHo, 4To mpu OTCYTCTBHH
CTaTHHA JJI BCEX COeMMHEHNUH, 3a uckimodenrneM AD-60688, cHukeHre ypOBHS XOJIECTEpHHA
LDL nocrurano 60%, a y OTHeNbHBIX )KUBOTHBIX B rpymie ¢ AD-59223 cHmxeHne ypoBHS
xonectepura LDL nocturano Bmiots 10 77%. Ha ynusienue, u kak moka3ano Ha ¢urypel8,
yKa3aHHbIE€ CPEACTBA MPOAOJIKAIN CHUKATh YPOBEHB XOJieCTepruHA B TeueHne 46 qHeit nociue
nocJeaHelN 103kl YKa3aHHBIX Cpencts. Jlaske Ooyiee yIMBUTENBHO, U KaK MOKa3aHO Ha ¢urype 19,
AD-60212 u AD-59849 nponormkami CHIKaTh ypoBeHb xonecrepura LDL Bmmots 1o 60%, mo
MeHbIer Mepe 10 120 aueii (93 nHelt mocie nocnenHeit 103b1) AOJbIIE, YeM JIFO00e AelCTBIE,
Habmomaemoe st cpenctea it RNAI in vivo, 4To yka3siBaeT Ha TO, 4TO mocie (asbl

HaCBIICHUS 3TH COCAUHECHU MOXKHO BBOJAUTE C Y4aCTOTOU OIWH pa3 B MECsL, OAUH pa3 KaKAbIC
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IIBA MeCsIa, OJIUH Pa3 KaXKIble TPU MecsLa, OJIUH pa3 KaxKble YeThbIpe Mecsia, OIUH pa3
KaKIbIe MSATh MECSIIEB WJIH OJMH Pa3 KaXKAble LIECTh MECSIEB Ha TPOTSHKEHUH (hasbl
oAAeP KaHHUSL.

ITpumep 8. Ilosryuyenune 1O0NOJTHHTEIbHBIX OCHOBAHHBIX HA AD-57928
nocjenosarebHocreii kK PCSK9

IMonyyanu nOMOJHUTENBHBIE CPENCTBA, Mpeacrasistomue codoit ”PHK, ocHoBaHHbBIE HA
UCXOIHBIX ocenoBateibHOCTIX AD-57928 (cm. tabnuuy 12 HuKe), 1 UCCIIEAOBAIH i1 Vitro Ha
IeCTBEHHOCTD Mmpu momoriu Tpachekiuu kietok HelLa u Hep3B atumu cpencreamu. 3HaueHus

ICso muis 5THX CpencTB mokasaHbl B Tabmuie 13.



Tabauna 12. ITocnenosarensunoctu k PCSK9

1D
Aynnekca
AD-
57928.45
AD-60928.1
AD-60929.1
AD-60930.1
AD-60931.1
AD-60932.1
AD-60933.1
AD-60934.1
AD-60927.1
AD-60906.1
AD-60907.1
AD-60908.1

AD-60909.1

AD-60910.1

AD-60911.1

AD-60912.1

AD-60913.1

AD-60914.1

Cmbicnosa

A HNTD

A-117428.1
A-122701.2
A-122703.2
A-122705.2
A-122707.3
A-122707.4
A-122710.2
A-122712.2
A-122714.2
A-117428.1
A-117428.1
A-117428.1

A-117428.1

A-117428.1

A-122307.1

A-122308.1

A-122307.1

A-122307.1

Cmbicnosas (o1 5'k 3')

CfsusAfgAfcCfuGfUfUfuUfgCfulfulfgUfL96
CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgAfL96
GfsusAfgAfcCfuGfUfUfulUfgCfulfulfgUfL96
GfsasAfgAfcCfuGfUfUfulfgCfuUfulfgUfLo6
GfsasUfgAfcCfuGfUfUfulfgCfuUfulfgUfL96
GfsasUfgAfcCfuGfUfUfuUfgCfuUfulfgUfL96
CfsasUfcAfcCfuGfUfUfulUfgCfuUfulfgUfL96
CfsusUfcUfcCfuGfUufufuUfgCfulfuUfgUfLo6
CfsusAfcUfgCfuGfUfUfuUfgCfuUfulfgUfLo6
CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgUfL96
CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgUfL96
CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgUfL96

CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgUfL96

CfsusAfgAfcCfuGfUfUfuUfgCfulfuUfgUfL96

Cfsus(Ayh}{Gyh){Ayh}{Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)

UF(Uyh)Uf(Gyh)UfL96

(Cyh)u(Ayh)(Gyh){Ayh)(Cyh)CfuGfUfUfuUF(Gyh)Cf(Uyh)

UF(Uyh)Uf(Gyh)UfL96

Cfsus{Ayh){Gyh){Ayh){Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)

Uf(Uyh)Uf(Gyh)UfL96

Cfsus{Ayh}{Gyh){Ayh)}{Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)
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SEQID

NO:

1577
1578
1579
1580
1581
1582
1583
1584
1585
1587
1588
1589

1590

1591

1592

1593

1594

1595

AHTUCMBIC

nosasn

A-117429.1
A-122702.2
A-122704.2
A-122706.2
A-122708.2
A-122709.2
A-122711.2
A-122713.2
A-122715.2
A-122309.1
A-122310.1
A-122311.1

A-122312.1

A-122313.1

A-117429.1

A-117429.1

A-122309.1

A-122310.1

AHTUCMbICNOBas (0T 5' K 3')

asCfsaAfaAfgCfaAfaacAfgGfuCfuAfgsasa
usCfsaAfaAfgCfaAfaacAfgGfuCfuAfgsasa
asCfsaAfaAfgCfaAfaacAfgGfuCfuAfcsusu
asCfsaAfaAfgCfaAfaacAfgGfuCfulfcsusu
asCfsaAfaAfgCfaAfaacAfgGfuCfaUfcsusu
asCfsaAfaAfgCfaAfaacAfgGfuCfaUfcsasa
asCfsaAfaAfgCfaAfaacAfgGfuGfaUfgsasa
asCfsaAfaAfgCfaAfaacAfgGfaGfaAfgsasa
asCfsaAfaAfgCfaAfaacAfgCfaGfuAfgsasa
asCfsaAfaAfgCf{Ayh)AfaacAfgGfuCfuAfgsasa
asCfsaAfaAfgCfa(Ayh)aacAfgGfuCfuAfgsasa
asCfsaAfaAfgCfaAf(Ayh)acAfgGfuCfuAfgsasa

asCfsaAfaAfgCfaAfa(Ayh)cAfgGfuCfuAfgsasa

asCfsaAfaAfgCf{Ayh)AfaacAf(Gyh)GfuCf(Uyh)Afg

sasa

asCfsaAfaAfgCfaAfaacAfgGfuCfuAfgsasa

asCfsaAfaAfgCfaAfaacAfgGfuCfuAfgsasa

asCfsaAfaAfgCf(Ayh)AfaacAfgGfuCfuAfgsasa

asCfsaAfaAfgCfa(Ayh)aacAfgGfuCfuAfgsasa

SEQID

NO:

1605
1606
1607
1608
1609
1610
1611
1612
1613
1615
1616
1617

1618

1619

1620

1621

1622

1623



AD-60915.1

AD-

57928.45

AD-60916.1

AD-60918.1

AD-60919.1

AD-60920.1

AD-60921.1

AD-60922.1

A-122307.1

A-117428.1

A-122307.1

A-122308.1

A-122308.1

A-122308.1

A-122308.1

A-122308.1

Uf(Uyh)Uf(Gyh)UfL96
Cfsus{Ayh}{Gyh){Ayh}{Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)

UF(Uyh)Uf(Gyh)UfL96

CfsusAfgAfcCfuGfUfUfuUfgCfulfulfgUfL96
Cfsus{Ayh){Gyh){Ayh){Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)
Uf(Uyh)Uf(Gyh)ufL96
(Cyh)u(Ayh)(Gyh)}{Ayh)(Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)
Uf(Uyh)Uf(Gyh)ufL96
(Cyh)u(Ayh)(Gyh)}{Ayh){Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)
Uf(Uyh)Uf(Gyh)ufL96
(Cyh)u(Ayh)(Gyh}{Ayh){Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)
Uf(Uyh)Uf(Gyh)UfL96
(Cyh)u(Ayh){(Gyh}{Ayh){Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)
Uf(Uyh)Uf(Gyh)ufL96
(Cyh)u(Ayh)(Gyh}{Ayh){Cyh)CfuGfUfUfuUf(Gyh)Cf(Uyh)

Uf(Uyh)Uf(Gyh)UfL96
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1596

1597

1598

1600

1601

1602

1603

1604

A-122311.1

A-117429.1

A-122312.1

A-122309.1

A-122310.1

A-122311.1

A-122312.1

A-122313.1

asCfsaAfaAfgCfaAf(Ayh)acAfgGfuCfuAfgsasa

asCfsaAfaAfgCfaAfaacAfgGfuCfuAfgsasa

asCfsaAfaAfgCfaAfa(Ayh)cAfgGfuCfuAfgsasa

asCfsaAfaAfgCf{Ayh)AfaacAfgGfuCfuAfgsasa

asCfsaAfaAfgCfa(Ayh)aacAfgGfuCfuAfgsasa

asCfsaAfaAfgCfaAf(Ayh)acAfgGfuCfuAfgsasa

asCfsaAfaAfgCfaAfa(Ayh)cAfgGfuCfuAfgsasa

asCfsaAfaAfgCf{Ayh)AfaacAf(Gyh)GfuCf(Uyh)Afg

sasa

1624

1625

1626

1628

1629

1630

1631

1632
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Tabmuna 13. 3uauvenus [Cso mis cpencts, npencrasistonux coboit uPHK, onpeneneHHbix B

tabmuue 12
ID aynnekca Hela, ICso (HM) Hep3b, ICso (HM)
AD-57928,47 0,0026 0,0005
AD-60928,1 0,0000 0,0009
AD-60929,1 0,0010 0,0027
AD-60930,1 0,0055 0,0019
AD-60931,1 0,0028 0,0019
AD-60932,1 0,0039 0,0036
AD-60933,1 0,0349 0,1518
AD-60934,1 0,2115 0,5420
AD-60927,1 >10 -
AD-57928,45 <3,57225e-005 0,0007
AD-60906,1 0,0048 0,0007
AD-60907,1 0,0001 | <3,57225e-005
AD-60908,1 0,0003 0,0072
AD-60909,1 - 0,0142
AD-60910,1 0,0001 0,0030
AD-60911,1 0,0955 0,1935
AD-60912,1 0,1834 0,4106
AD-60913,1 0,2693 0,5715
AD-60914,1 0,2292 0,4319
AD-60915,1 0,2069 0,3185
AD-57928,45 0,0057 0,0027
AD-60916,1 0,0802 0,2040
AD-60917,1 0,1420 0,0976
AD-60918,1 0,4101 0,3268
AD-60919,1 0,3202 0,5143
AD-60920,1 0,5199 0,5978
AD-60921,1 0,7969 2,0875
AD-60922,1 1,1078 1,0307
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IIpumep 9. IdpexTHBHOCTL MOBTOPHOMH 10361 AD-57928

OddextuBHOCTE TOBTOPHOH 10361 AD-57928 B momaBnennu sxcnpeccun Oenka PCSK9
OLIEHUBAJIH i1 Vivo iyTeM usmepenus yposaeit Oeixa PCSK9, LDL, HDL, obiero xonecreprna
(Tc), rpurmuuepunos (Tg), ananuntpancamunassl (ALT), acnapratamunorpancdepasst (AST) u
mesiounoi pocdarasel (ALP) B ceiBoporke Husmux npumaros (NHP). Takske KOHTpOIHpOBAIN
HaJIMUHe peakii B MecTe HHbeKIuU. Jlymiekcol AD-57928 BBOAMIM MOOKOKHO C
NPUMEHEHUEM CXEM O3HPOBAHMS, OMMCAHHBIX B TaOnuue 14 Hiske. ['pynnam u3 5 )KUBOTHBIX
MOBTOPHO BBOAMJIM Pa30BYIO 103y 25 Mr/kr Ha 92 nenb. OqHOMN AOMOIHUTENBHON TPyIIe
’KHBOTHBIX BBOIHMIIA PA30BYIO A03y 25 MI/Kr. “2Xw’ O3HAuYaeT JBa pasa B HENENO; “q2w~

O3HAuaeT OJUH pa3 Kakable ABe Henmenu; U “qlw”’ o3Hauvaer OOWH pa3 B HENEJIO.

Tabnuua 14. CxeMsl 103HpPOBAHHS

Hcr:.u Homep Vporens noan | Macrora BBEAEHAY K}‘M]PTL'EI'BBHHJI n03a
IPYIIIEL (/T A0IEI

Zxw, 12 moz
2 2 2xw, 12 nos 24
3 1 q2w, 6§ moa &
AD-57928 4 3 2 42w, 6 nos 12
CAMEH
5 0.5 qlw, 6 qo= 3
6 1 qiw, 10 mos 10
7 2 qiw, 10 sos 20

Kpoes: gum -9, -6, -3, 1 (mpeppapeETensio oTrobpannan poes), 3-129 (addexTisaocts

E 00pajiax KpOBH}
Hatmonense 38 MECTOM HHECKIIHH: I
[Nokazarem:: bemox PCSKS, LDL, H[}L Tc, Tnng, ALT, AST, ALP

Kaxk mokazano Ha durypax 14A u 14B, mis Bcex coequHeHui, 3a uckirouennem AD-
60688, caitnencuur PCSK9 nocturan 6omee 80%, U y OTHENBHBIX JKUBOTHBIX B rpymie ¢ AD-
60212 caitnencunar PCSK9 nocturan 6onee 90%. Ha ¢urype 15 mokaszaHo, 4to npu OTCYTCTBUU
CTaTHHA JJIs BCEX COeMMHEHnH, 3a uckimouenrneM AD-60688, cHukeHne ypoBHS XOJIeCTepHHA
LDL nocrurano 60%, a y OTHeNbHBIX )KUBOTHBIX B rpymie ¢ AD-59223 cHmxenne ypoBHS

xonecrepuHa LDL nocturano sriots 1o 77%.
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Kak nmokazano Ha durype 16A, nHaubonee apdextruBabIM pesxumom aisi cHukenus: LDL
OBUT PEKUM C BBEIEHHEM JIBA pa3a B HEAEIO (2Xw), Mpu KOTOPOM CHUKeHHe ypoBHe#r LDL
nocrurajo npumepao 60%. Ta ke KyMyJISTHBHAsI 1034, BBOAUMAas peske, Obliia MeHee
3¢ heKTHBHOI, YeM pekuM C BBeZIeHHEM Ba pa3a B Heaemo. Ha urype 16B mokazano, 4to npu
peskume 2xw cainiencuar PCSK9 nocrurain 6omee 80%.

Ha ¢urypax 17A u 17B mokaszano, uto pa3osas no3a AD-57928 25 mr/kr
XapaKTEPU3yeTCs TAaKUM ke HadyaioM cHrskeHust ypoBHsa LDL u PCSK9, takum ske cambiM
HU3KUM ypoBHeM npu cHmkeHuu ypoBHs: PCSK9 u LDL u 5xkBUBaieHTHOH CKOPOCTHIO
curkenust ypoust LDL, uto u 6osiee Hu3kast MHOrokpatHas mo3a AD-57928 2 mr/kr, BBoguMast
nBa pasa B Hemenmo (2xw). U3 atux rpadukoB Takyke BUAHO, UTO CYLIECTBYET TEHIEHIH K OoJiee
ovicTpoMy cHIkeHuto ypoBHs PCSKO nipu pa3oBoii mo3e 25 MI/KT, U UTO Ui Pa30BOM 10361 25
MI/KT BoccTaHOBJIeHHe Kak ypoBHeir PCSKO, Tak u yposHeit LDL HaunHaeTcs IpUMeEpHO Yepe3
20 fHel mocye JOCTHKEHUsI CaMOro HU3KOro ypoBHst (7 neHb). Camblil HU3KHIA YPOBEHb ISl

Pa30BOi 103k 25 Mr/Kr HAOMOAM Ha 7 JIEHb.

IMpumep 10. [lepeHoCHMOCTH ONTHMH3HPOBAHHBIX CPEACTB, NP EACTABJISIONIHX CO00#
nPHK, AD-57928

JlonoHUTENbHBIE CPpencTBa, mpenctasisione codboit uPHK, monyuenHnsie Ha
OCHOBAHMH UCXOIHBIX ocienoBatenbHocTel AD-57928, onucannbie Ha ¢urype 12A (u B
tabsune 10), oreHnBai Ha MePeHOCHMOCTh Ha Kpbicax. CaMiaM KpbIC MOAKOKHO BBOIMIN 225
MI/KT YKa3aHHBIX CPeACTB, npencrapisitomux codoit ”PHK, Ha 1, 8 u 15 mHu 1 ux yMepIuBsuIn
¥ MPOBOJMIIMA MM BCKpbITHE Ha 16 meHb (cM. Tabmuny 15). JKuBOTHBIX Kakaplil 1eHb HAOIOAaIH
B OTHOLIEHUH JIFOOBIX KIIMHUYECKUX CHMIITOMOB U BEC TeJIa JKUBOTHBIX ONPENesiIn nepen
HCCIIEIOBAHUEM H KAXKAYIO HEeNeJII0 Ha MPOTsbKeHnn uccienosanus. Ha 16 neHp kpoBb
JKHBOTHBIX OLIEHHBAJIA [€MATOJIOTHYECKH HAa CBEPTHIBAEMOCTD M MPOBOIMIIH OMOXUMUYECKHI
aHaJIN3 CBIBOPOTKH; MeTabO0JIN3M JIEKAPCTBEHHOTO CPEenCTBA U (DapMaKOKHHETUKY CPEICTB
OIpeAessUTH C UCIOJIb30BAHHEM 00 PA3IIOB MEUEHH KUBOTHBIX; U CEPILIE, JIETKHE
(uHCY(DUPOBAaHHBIE), TOYKH, T€YEHD, CENE3EHKY, SMYKU U TIEPBOE U MOCIEAHEE MECTA HHBEKLIHH
aHAJM3UPOBAJIA HA TIPeaMET JIFOObIX n3MeHeHui. He ObLT0 HUKAKMX W3MEHEHUH B KITHHHYECKHX
NpU3HAKAX, JAHHBIX BU3YAJIbHOTO HAOIOIEHHSI MECTAa HHBEKLUH, OHOXUMUYECKOM aHAJIH3e
CBIBOPOTKH, CBEPTHIBAEMOCTH WUJIM MUKPOCKOIHUYECKON MATOJIOTNYECKON aHATOMHH NIEUEHH,
CeNle3eHKH, JIETKOr0, cepaia uid siuuek. B tabnuue 16 npencrasieHsr 0000IIEHHbIE TaHHBIE IO
Macce e4YeHn, KOHEYHOM Macce Tena, pe3yJIbTaThl FeMaTOJIOrHUeCKX aHAIM30B U OIleHKa
TSKECTH MATOJIOTHH JJIsS MECT MOCeHeN HHBEKIMU U MToYeK AJIsl KaKAO0r0 UCCIIeIOBAHHOIO

CpencTsa.



Tabmuua 15. CxemMel 1o3upoBaHHS
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Oo0Be
M
I'pynn Jo3za Kox-Bo Cxema
TA J03BI Jenn Nx
a 10351 (Mr/Kr) CAMIIOR J03HPOB AHUSA
(MJ/kr
)
1 PBS 0 3
AD-57928
2 225 3
(ucxomHOE)
3 AD-59849 225 3
4 AD-59223 225 5 3 SCe1,8u 15 gau 16 neus
5 AD-59228 225 3
6 AD-60688 225 3
7 AD-60212 225 3
Tabnuua 16. O6001IeHHbIE JaHHBIE 10 IEPEHOCUMOCTH
AD-57928
AD-59849 AD-59223 AD-59228 AD-60688 AD-60212
(ncxoaHo€)
Kon-8o PS 6 6 6 13 6 6
Komso2’F | 21 15 12 21 9 12
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Kon-80 dT

[ f==)
1o
1<
()
=)
J—

[meueHb) 907+62 1139+160 12774£231 1999+424 16244147 12584286
(MKI/T)

Koneunas
BW -2.1% 4.6% 2.1% 6.8% 0.5% 2.9%
(% ot

I(OHT[!OJI}I[

16 neHp
Obuuii Bes Bes bes bes Bes

aHAIH3 H3MCHCHUM H3MCHCHHH H3MCHCHHH H3MCHCHHUHN M3MCHCHUM

KpOBH

16 neHs.,

BOCTIAJICHUC

B MECTE 337 3/3 (1.3) 2/3 (1.5) 3/3(2.3) 2/3 (1.0) 3/3(1.3)

IOCIICTHEH

HHBCKIINH

16 geHb

6a30(uIsH
BIE 3/3 (2.0) 3/3(23) 3/3 (1.0) 3/3 (2,0) 3/3 (1.3) 3/3 (1.3)
TPAHY JIBL

IIoYKa

Ouenka TsokecTH matojiornu: 1 = MUHUMAJbHAS, 2 = cnabas; 3 = ymMepeHHas
BW =wmacca tena;

WBC = Oenast KpoBsiHas KJIETKA,

LYM = numdouuTer



OOPMYJIA U30OBPETEHUA

1. CpenctBo Ha ocHoBe nByxuenoueuyHoii PHKi, cogpepkaiiee CMBICIOBYIO II€Tb,
KOMITJIEMEHTAPHYI0 aHTHCMBICIOBOH 1ery, OOpasyroIyro ABYXLENOYeuHyK o0yactb, rne
AHTHCMBICJIOBasA 1IeTIb CONEPXKUT 0bnacTh, koMiuieMeHTapHyto dyactu MPHK, konupyromeit PCSKO,
r7e Kaxaas Lenb He3aBUCHUMO uMeeT AuHy OT 14 1o 30 HyK/IeoTHAOB, i€ aHTUCMBICJIOBAs LIENb
CONEPKUT 1O MeHbIIeH Mepe 19 CMeXHBIX HYKJIEOTUAOB U3 HYKJIECOTHIHOMN MOCIeI0BATeIbHOCTH 5’
— ACAAAAGCAAAACAGGUCUAG - 3’ (SEQ ID NO: 412), u yka3aHHOE CPeICTBO Ha OCHOBE
neyxuenovyeunoit PHKi npencrasieno dpopmyoii (111):

cMeicnoBast: 5' np -Ny (X X X)i-Np-Y Y Y -Np -(Z Z Z);-N, - ng 3'

anTucmbicioBast: 3' np'-Ny'-(X' XX )-Np'-Y'Y'Y'-Ny'-(Z'Z'Z")-N,'- ng' 5' (111)

rue:

KaXnblil 1, j, k u | HezaBucumo pasen 0 wm 1;

KaXbIH p, p', q ¥ q' He3aBUCUMO paBeH 0-6;

Kaxabii N, W Kakaelid N, HE3aBUCHMO TMPENCTaBJsIeT COOOW OJUTOHYKJICOTUIHYIO
MOCJIeAOBaTEIbHOCTh, coaepxkammyto 0-25  HykmeotunoB, 2-20 U3  KOTOPBIX  SIBIISIEOTCS
MOAU(HULIPOBAHHBIMU HYKJIEOTHAAMH, KaXK1asl TOCIEeI0BATEIbHOCTD CONEPIKUT 10 MEHbINEeH Mepe
IBa MO-pasHOMY MOIU(DHULMPOBAHHBIX HYKJIEOTH[A, IIe KaxIbli MOIU(PULIHMPOBAHHBIA HYKJIEOTH]
HE3aBHCHUMO COAEPKUT HYKJICOTHIHYIO MOAUGDHUKALHIO, BBIOPAHHYIO U3 TPYHIIbL, cocTosimel u3 2'-0-
meruia, 2'-gropa u 2'-neokcurumuansa (dT);

Kakabiii N, M Kakaeiii Np' HE3aBUCHMO MPENCTABISIOT COOOH OJUTrOHYKJIEOTHIHY IO
MOCJIE0OBATENbHOCTb, cofepxkamyro 0-10 nykneorupos, 1-10 M3  KOTOpBIX  SABISAIOTCS
MOAN(UIINPOBAHHBIMU HyKJIEOTHIAMHU, TA€ KaXXIbli MOAU(DUIIMPOBAHHBIN HYKIEOTH]] HE3aBUCUMO
BbIOpaH U3 Irpymibl, cocTosmiei u3 2'-O-metuna, 2'-gropa u 2'-nezokcurumunnna (dT);

rae cpenctso Ha ocHoBe aByxuernodedHod PHKi comepkuT mo MeHslnedl Mepe OmHY
bochopoTrnoatHy o uiu MeTHI(HOCHOHATHYIO MEKHY KJIIEOTHIHY IO CBS3b;,

Ka)KAbIA Np, Ny, Ng U Ny’ MOXKET NPUCYTCTBOBATh MM OTCYTCTBOBATh, KaXKIbIH HE3aBUCHMO
npeacTaBiseT cOOOH BBICTY AN HYKJI€OTHN,

kaxabil XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nHe3aBuCUMO TipencTaBiisieT coOO0i OfuH
MOTHUB U3 TPeX HAEHTHYHBIX MOAMGUKAIMI Ha TPEeX NOCIeNOBATENbHBIX HyKiIeoTHaax, rae XXX
sisiercst komruieMeHTapHeiM X' X'X', YYY saBnsiercs kommiementapusiM Y'Y'Y' u ZZ7Z saBnsercs

KOMIUIeMeHTapHbM Z'Z'Z"; n



I7le CMBICJIOBasl ILeNb KOHBIOTMPOBAaHA [0 MeEHbIIEH Mepe ¢ OHUM JIMTaHIOM,
NPEACTaBIALIINM CO00H OIHO WM HECKOJbKO Mpou3BogHbIX GalNAc, mpucOeqUHEHHBIX depes
JByXBAJICHTHBII WIN TPEXBAJEHTHBIN Pa3BETBJICHHBIN JIUHKEP.

2. Cpenctso Ha ocHoBe nByxuenoueynoii PHKi mo n. 1, rae motuB YY'Y HaXOAUTCS HA MECTE
paCIIeIUIeHNs] CMBICIIOBOH LIETIH MM BOJIM3U HETO.

3. Cpencteo Ha ocHoBe nByxuenoveunoit PHKi mo m. 1, rme motuB Y'Y'Y' Haxogutcs B
nonoxkeHusix 11, 12 u 13 aHTUCMBICIIOBOM 1IeTH OT 5'-KOHIIA.

4. CpencrBo Ha ocHoBe nsyxuenodeuHord PHKi m. 1, rone Mogupukanum Ha HYKJI€OTHAAX
XXX ornmyarorest oT Mmoaudukaruii Ha Hykiaeotnaax X' X'X, Mogudukanuy Ha Hykineotuaax YYY
oTIMYaTCs OT Moaupukanuii Ha Hykieotuaax Y'Y'Y, a momudukanuu Ha HykjeotHnax ZZZ
OTJIMYAIOTCS OT MOAUGUKALMI Ha Hykieotunax Z'Z'Z.

5. Cpenctso Ha ocHoBe nByxuenodeyHoit PHK1 mo m. 1, rne moaudukanum Ha HykJeoTHaax
YYY ornnuarotest ot Mmoaudukaumii Ha Hykieotnaax YYY.

6. Cpencrso Ha ocHoBe nByxuenodeqnoit PHKi o n. 1, roe p' >0 u mo mMeHbIueil Mmepe onuH
np' CBsi3aH C COCEHUM HYKJIEOTHAOM 4epe3 pochopoTHoaTHYIO CBS3b.

7. CpenctBo Ha ocHoBe nsyxuernodeunod PHKi mo m 1, rme dochopornoatHast wmmu
metuidochoHaTHAsS MEKHYKIEOTHIHAsI CBA3b HAXOAMUTCS Ha 5’-KOHLIE CMBICIOBOH Ienu, Ha 5'-
KOHIIE aHTUCMBICJIOBOM LIEMH, MM Ha 5’-KOHIIE CMBICJIOBOM LEMU U Ha 5’ -KOHILE aHTHCMBICIOBOM
L.

8. Cpenctso Ha ocHoBe nByxuenodedHoi PHKi mo .7,

I7ie aHTHCMBICJIOBAsl LIeTb CONEPKUT JBe (hocopoTHOATHBIE MEXHYKICOTHIHbIE CBSI3U
MEKAy TpeMsl KOHLIEBBIMU HYKJI€OTHAAaMHU Ha 3'-KOHLE U iBe (ochOpOTHOATHBIE MEKHYKJICOTUIHBIE
CBSI3M MEX/ly TPeMsI KOHLIEBBIMH HYKJIEOTHIaMHU Ha 5'-KOHIE; U

I7ie CMBICJIOBAsI LeTlb CONEPKUT ABe (oCHOPOTHOATHBIE MEKHYKIEOTHIHBIE CBS3H MEXKIY
TpeMsl KOHLIEBBIMU HYKJIEOTUAAMU Ha 5'-KOHLE.

9. Cpenctso Ha ocHoBe aByxuenodeunoit PHKi mo m. 1, rae nByxuenoueydHas 001acTb UMeeT
nauny 15-30 map HyKJI€OTHIOB.

10. CpencrBo Ha ocHoBe apyxuenodeuHori PHKi o m. 1, rae nByxuenodednas 001acTh UMeeT
nnauny 17-23 nap HyKJI€OTHIOB.

11. Cpencrso Ha ocHoBe nByxuenodeunoi PHKi mo . 1, roe nByxmienouednasi 061acTh UMeeT
nnauHy 17-25 map HyKJI€OTHIOB.

12. CpencrBo Ha ocHOBe AByxuenodeunoi PHKI mo . 1, rae nyxuenouednas o0nacTb UMEET

nauHy 23-27 nap HyKJI€OTHIOB.



13. CpenctBo Ha ocHoBe nByxuenouyeunoit PHKi mo . 1, rae nByxuenouevnas o0nacTb UMeeT
nnuHy 19-21 nmap HyKIeOTHAOB.

14. CpenctBo Ha ocHoBe nByxuenoyeunoit PHKi mo . 1, rae nByxuenouevHasi 00iacTh UMEET
IauHy 21-23 nap HyKJI€OTHIOB.

15. CpenctBo Ha ocHoBe aByxuenodednoi PHKi mo m. 1, rae kaskaas Lemnb umMeer JuinHy 15-
30 map HyKJI€EOTHIOB.

16. CpencrBo Ha ocHOBe AByxuenodeuHoit PHKi o . 1, rie cMbIcioBast Lenb uMeeT B 001Ie
CJIOKHOCTH 21 HyKJIEOTHI, U aHTUCMBICJIOBAS [I€Tb UMEET B OOIIEH CI0KHOCTH 23 HYKJIEOTH A,

17. CpencrBo Ha ocHose apyxuenoudeynod PHKi mo n. 1, rae o0iacth, KoMiieMeHTapHast
gactu MPHK, xomupyromeii PCSK9, conmepkut HYKJICOTHAHYIO TOCIENOBATEIbHOCTh S-
ACAAAAGCAAAACAGGUCUAGAA -3’ (SEQ ID NO:1666).

18. Cpencreo Ha ocHoBe npyxuenodedHod PHKi no m. 1, rae cMmbicioBas 1enb COAEPIKUT
HyKJIeOTHAHYI mnocnenoBatenbHocth 5’ - CUAGACCUGUTUUGCUUUUGU - 37 (SEQ ID
NO:1665), u aHTHUCMBICIIOBas ILeNb COAEPXKUT HYKJICOTHAHYI IIOCIEAOBATENbHOCTh 5’-
ACAAAAGCAAAACAGGUCUAGAA -3’ (SEQ ID NO:1666).

19. CpenctBo Ha ocHoBe aByxuenodeyHor PHKi mo . 1, rae aHTUCMBICTIOBAsI LIETIb COAEPIKUT
HyKJIeoTHHY0 nocnenoBareabHOCTh S’ - ACAAAAGCAAAACAGGUCUAG -3’7 (SEQ ID NO:
412), W  CcMbICIOBas  LEMb  COAEPKUT  HYKJICOTUAHYK  MOCIENOBaTeNIbHOCTb  5’-
AGACCUGUUUUGCUUUUGU -3’ (SEQ ID NO: 191).

20. Cpenctso Ha ocHoBe nByxuenodedHoi PHKi mo m. 1, roge aHTUCMBICITIOBAsT LIeTb COCTOUT
u3 HykieotunHoi nocnenoBarenbHOCTH S’ - ACAAAAGCAAAACAGGUCUAGAA - 3°(SEQ ID
NO:1666), a cMmbicioBas Ieb COCTOMT U3 HYKJIEOTHAHOM IOCIENOBaTeIbHOCTH 5’-
CUAGACCUGUTUUGCUUUUGU-3’ (SEQ ID NO: 1665).

21. CpencrBo Ha ocHoBe asyxuenodedHoii PHKi no m. 1, rae cMmbicioBasi enb COASPIKUT
HYKJICOTUIHYIO TTocienoBaTeibHOCTD 5'- csusagacCfuGfudTuugcuuuugu — 3' (SEQ ID NO:1657), u
AHTHCMBICJIOBAsI Lienb COZIEPKUT HYKJICOTHHYIO MOCJIEIOBATENBHOCTD 5'-
ASCFSAAFAFAFGCFAAAFCAFGGFUCFUAGSASA - 3' (SEQ ID NO:1663), roe a, ¢, g u u
sysitores 2'-0O-metun (2'-OMe) A, C, G u U, coorBerctBerHo; Af, Cf, Gf u Uf sBnsirorcs 2'-drop A,
C, G u U, coorBercTBeHHO, dT-2' mpencrasisier coOON N€30KCUTUMUIIMH, U § TIPEACTABIISIET COOOM
b ochopOTHOATHYIO CBSI3b.

22. dapmaiieBTUYECKas] KOMIIO3ULMS, COAEPKallas CPeACTBO HA OCHOBE JIBYXLIETIOUEUHOM

PHKimon. 1.



23. dapmareBTHYECKas KOMITIO3ULMS 110 M. 22, NONOJHHUTENBHO cozep:kamast HeOypepHbIit
pacTBop.

24, ®apmaineBTUYECKash KOMIIO3ULMs MO M. 23, rae yKasaHHbIi HeOy(epHbIi pacTBOp
npezacTasisieT coO0i CoIeBOi pacTBOpP MU BOAY.

25. dapmaueBTHYECKass KOMIIO3HMLUS MO 1. 22, IOMOJHUTENBHO conepkammasi OyQepHbIit
pacTBop.

26. ®@apmaneBTHYECKass KOMITO3ULus 1o 1. 25, rae OydepHblii pacTBOP COAEPIKHUT aLETarT,
LUTPAT, MPOJaAMUH, KapOoHaT uiu dpocdart, nim Mmody0 X KOMOHHALIUIO.

27. CpenctBo Ha ocHoBe nByxuernoudeuHoll PHKi, conepixaiee CMBICIOBYIO II€ib,
KOMIUIEMEHTAPHYI0 aHTHCMBICJIIOBOH LemH, OOpasyroIlyl MABYXIENOYEUHYH O0JacTh, Tae
AHTHCMBICJIOBAs 1IeTIb CONEPXKUT 0bnacTh, koMmiuieMeHTapHyto dyactu MPHK, konupyromeit PCSKO,
re Kaxkjaas Lelb He3aBUCUMO MMeeT JUIMHY OT 14 1o 30 HyKJIeOTHUAOB, € AHTUCMBICIIOBAs LETb
CONEPKUT IO MeHbIIeH Mepe 19 CMeXHBIX HYKJIEOTUAOB M3 HYKJICOTHIHOMN MOCIEI0BATeIbHOCTH 5’
— ACAAAAGCAAAACAGGUCUAG - 3’ (SEQ ID NO: 412), u yka3aHHOE CPEeICTBO Ha OCHOBE
neyxuernodeunoit PHKi npencrasneno ¢hopmyoii Illa:

cmbicaoBast: 5' ny-N, -Y Y Y - N,-ng 3'

anTucMbIcinoBast: 3' np'-Ny'- Y'Y'Y'-N,'-ng' 5' (IlTa)

i (N

KKIBIT Ny, Ng, N, U N3’ MOXKET MPUCYTCTBOBATh HIIH OTCYTCTBOBATh, KAXIBIH HE3aBUCHMO
NPEICTaBIISAET COOON BBICTYMAOIIUI HYKJICOTHT,

KaXbIi p, q ¥ ' He3aBUCUMO paBeH 0-6;

!

n,’ >0 M 1o KpallHEH Mepe OAMH 1N, CBS3aH C COCENHUM HYKJIEOTHUIOM 4Yepes3
(bochopoTHOATHYIO CBSI3b;

Kaxabii N, W Kakaelid N,' HE3aBUCHMO MPENCTaBJsieT COOOW OJUTOHYKJICOTHIHYIO
MoCJeA0OBaTebHOCTh, coaepkammyto 0-10 nHykmeotumoB, 1-10 U3  KOTOPBIX  SIBIISIFOTCS
MOIU(PULUPOBAHHBIMU HYKJICOTUIAMH, TTI€ KaXXIblii MOAU(DULIMPOBAHHBIN HYKJIEOTH HE3aBUCHUMO
BbIOpaH U3 Irpynisl, coctosmei u3 2'-O-metuna, 2'-gropa u 2'-nesokcurumunnna (dT);

kaxaeid YYY 1 Y'Y'Y' He3aBuCHMO npecTaBisieT coO0i OMH MOTHB U3 TPEX UIASHTHYHBIX
MO):[I/I(I)I/IKauI/H‘/'I Ha TPEX MOCIEAOBATENbHBIX HYKIECOTUAAX, TAE MOI[I/I(l)I/IKaLII/II/I NPEACTaBISAIOT coboii
2’-O-metuibHbIe WK 2’ -(QTOpHBIE MOIU(UKALHH;

rae YYY sBnsercst KoMruieMeHTapHbeiM Y'Y'Y';

I7Ie CMBICJIOBAsI LIETTb CONEP3KHUT MO MEeHbLIEeH Mepe OfHY (HOocHOpOTHOATHYIO CBSI3b; U



I7ie CMBICIOBas LIeNb KOHBIOTMPOBAHA IO MEHBIIEH Mepe C OJHUM JIMTaHAOM, Te JIMIaH.
npezacraBisgeT coOOW OAHO WM HeCKONbkO mpou3BoaHbIXx GalNAc, npHCOenNHEHHBIX dYepes
JByXBAJICHTHBII WIN TPEXBAJEHTHBIN Pa3BETBJICHHBIN JIUHKEP.

28. CpenctBo Ha ocHoBe npyxuenodeynod PHKi mo m. 27, rne motuB YYY HaxomuTcsi Ha
MeCTe PaCIIEeIICHUsI CMBICJIOBON LIENH MJIH BOJIU3H HETO.

29. CpenctBo Ha ocHoBe AByxuenodedHoi PHKi no m. 1 wnu 27, roe kakapiii N, ¥ KaKIbli
N,' He3aBUCHMO MPENCTaBJSIET COOOM OJUTOHYKJIEOTUAHYIO TOCIEI0BATEIBHOCTD, COnepsKamyo 0-
25 Mogu(pUIMPOBAHHBIX HYKJICOTHUAOB, TIe KaXKaas MOCIeIOBATEbHOCTh COAEPIKUT MO MEHBIIEH
Mepe [1Ba MO-pa3sHOMy MOAH(ULIMPOBAHHBIX HYKJIEOTHAA.

30. Cpenctso Ha ocHoBe aByxienouedHor PHKi mo m. 1 wnu 27, roe kakapiid N, U KaKIbli
N,' He3aBUCHMO TPENCTaBJIsIeT COOOM OJUTrOHYKJICOTUAHYIO TOCIE0BATEIbHOCTD, ComepsKayo 0-
25 MOAU(pUIMPOBAHHBIX HYKJICOTUAOB, A€ KaXAas MOCIEIOBATEIBHOCTh COACPIKUT MO MEHBIICH
Mepe JBa MO-Pa3HOMY MOIU(PHUIMPOBAHHBIX HYKJIEOTHOA, TIe MOAM(HKAIMK Ha HYKJIEOTHAAX
HE3aBUCUMO BBIOPAHBI U3 IPyMIIb, cocTosimel us 2'-O-meruna, 2'-gpropa u 2'-nezoxkcutumuauna (dT).

31. Cpenctso Ha ocHoBe nByxuenouednoii PHKi mo m. 1 wnu 27, rae kaxabiii Ny ¥ KakIblid
Np' HE3aBUCUMO MPEACTABISIET COOOM OJUTOHYKIECOTUAHYIO MOCIENOBATEIbHOCTD, Conepskamyo 0-
10 MomuGpUIIMPOBAHHBIX HYKJIEOTH/IOB.

32. Cpenctso Ha ocHoBe npyxuenoueynoii PHKi mo m. 1 wnu 27, rae kaxabiii Ny ¥ KakIblid
Np' HE3aBUCUMO MPEACTABISIET COOOM OJUTOHYKJIEOTUAHYIO MOCIENOBATEIbHOCTD, COnepkamyo 0-
10 Monu(pUIMPOBAHHBIX HYKJIEOTHIIOB, I7le MOAU(HUKAIIMYA Ha HYKJIEOTHIAX HE3aBHCUMO BBIOPAHBI
U3 Tpynnsbl, cocrosiei u3 2'-O-mernna, 2'-gropa u 2'-ne3okcurumuansa (dT).

33. CpenctBo Ha ocHoBe nByxuenodeunoil PHKi mo n. 1 wnu 27, roe mo cymecTBy Bce
HYKJICOTHUIbI CMBICJIOBOU IETH U IO CYIIECTBY BCE HYKJICOTHIBI AHTUCMBICIIOBOM LEMH SIBJISTFOTCS
MOIU(PUILIUPOBAHHBIMU HY KJIEOTUIAMH.

34. CpenctBo Ha ocHoBe npyxuenouedHoii PHKi mo m. 1 wiu 27, roe BCe HYKJIEOTHIBI
CMBICJIOBOH LIETIH U BCE HYKJICOTHIbI AHTUCMBICJIOBOM LIEMTH MOAH(DHULIMPOBAHBL.

35. Cpencteo Ha ocHoBe aByxuenodedyHor PHKi mo n. 1 wnm 27, roe Bce HYKJIEOTHABI
CMBICJIOBOH LIETTH U BCE HYKJIEOTHIbI aHTHCMBICIOBOM LM MOIU(UILIUPOBAHbI, U T7Ie MOAU(UKALIIH
Ha HYKJIEOTH/IaX HE3aBHUCHMO BbIOpaHBI M3 Ipymmbl, coctosimed uz 2’-O-meruna, 2’-dropa u 2'-
ne3okcutumuanHa (dT).

36. CpenctBo Ha ocHoBe npyxuenoudeunoit PHKi mo m. 1 wiu 27, roe Y-HyKJI€OTHIBI

conepkat 2’-O-MeTHIbHY 0 Moau(dUKaImio, a Y -HYKJICOTHIBI ConepkaT 2’ -pTop-MonupuKaLuro.



37. CpenctBo Ha ocHoBe asyxiuenodeyHor PHKi mo n. 1 wnu 27, rae kaxnas Lenb UMeeT
IuHy OT 19 10 25 HyKJIeoTUI0B.

38. CpenctBo Ha ocHoBe aByxienodedHor PHKi mo n. 1 wnu 27, rae kaxnmas Lenb UMeeT
IauHy OT 19 10 23 HyKJI€OTUIOB.

39. CpenctBo Ha ocHoBe aByxienodyeuHor PHKi mo n. 1 wnu 27, roe kaxnmas Lenb UMeeT
AauHy oT 17 10 23 HyKJI€OTUIOB.

40. Cpencreo Ha ocHoBe aByxuenodeuHoir PHKi no m. 1 wiam 27, roe kaxpast nenb UMeeT
IJUHY 0T 21 10 25 HyKJIEOTHIOB.

41. CpenctBo Ha ocHoBe npyxuenodedHod PHKi o n. 1 wiu 27, rae auraHna npencrasisier
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20. CpenctBo Ha ocHoBe aByxuenodeunoit PHKi mo mobGomy u3 mm. 1-27, roe nurasp
NPUCOEINHEH K 3'-KOHIy CMBICJIOBOH LIETIH.
43. CpenctBo Ha ocHoBe asyxuernoueyHod PHKi mo n. 42, rme cpeactso PHKi
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44. ®dapmaiieBTUYECKasT KOMIIO3ULMS, COAEpKallas CPEeACTBO HA OCHOBE JIBYXLIETIOUEYHOM
PHKi o n. 27.

45. Cniocob narndbuposanms sxcipeccur PCSK9 B kietke, rae cnocod BKIFOUAET:

(a) mpuBeneHUe KIETKHU B KOHTAKT CO CPEACTBOM Ha ocHOBe aByxuenodeynoil PHKi no m. 1
win 27 nnu ¢ papManeBTHYeCKOH KOMIO3HIUeH 1o . 22 wiu 44; u

(b) moxneprxaHue KIETKH, TOJyYSHHON Ha CTaauH (2), B TeUEHHE BPEMEHH, TOCTATOYHOT'O /IS
obecnieuenust pacuierienuss MPHK-tpanckpunta rena PCSK9, Takum oOpasom uHrubupys
skcnpeccuto reHa PCSK9 B kneTke.

46. IlpumeneHue TepaneBTHUYeCKH 3(P(PEKTUBHOIO KONMYECTBA CpPEINCTBA HAa OCHOBE
nByxuernodeuHoro arenta PHKi no n. 1 wim 27 wnu ¢papManeBTH4ecKoil KOMIO3HLUH 110 1. 22 UK
44 nnst neyeHUs MalMeHTa ¢ JTUNMUAeMHuel, onocpenosanHon skcnpeccueit PCSKO.

47. Ilpumenenue no 1. 46, rae NaluueHTOM sIBJISIETCS YEJIOBEK.

48. IIpumenenue no 1. 47, rae y 4esoBeKa UMEeTCs TUIIEPXOIeCTEPUHEMUS].

49. Tlpumenenwue 1o 1. 46, rae cpencTBo Ha ocHoBe AByxuenoudedHoi PHKi npenHasHaueHo
111 BBEZICHUSI B IBYX MJIH OoJiee 103ax.

50. Ilpumenenne mo m. 46, rme cpencTBo Ha ocHoBe nByxuernodednod PHKi wmm
dapmanieBTHdeckass KOMIIO3ULMS MPEAHA3HAYEHbl U BBEACHUS MALMEHTY MOJKOXKHO WIH
BHYTPUBEHHO.

Ilo noBepenHocTU
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