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MOCJIEA0BAaTEIbHOCTh  A30THCTBIX  OCHOBAHUH,
BKJIIOUAIOIIYIO 4YaCTh M3 1O MEHbIIEH Mepe 8
CMEXHBIX 30 TUCTBIX OCHOBAHUIM, KOMIJIEMEHTAPHYIO
pasHo#t o muHe yactu SEQ ID NO: 1, npu stom
MHOCIIeJOBATEIbHOCTh a30TUCTBIX  OCHOBAHMIA
MOIU(PUIMPOBAHHOTO OJIMTOHYKJIEOTUZIA o
MeHblerd Mepe Ha 90% komruiemeHtapHa SEQ ID
NO: 1, rae KOHBIOTHPYIOLIAs TPynna COACPKUT
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SEQ ID NO: 1, wherein the nitrogen base sequence of
the modified oligonucleotide is at least 90 %
complementary to SEQ ID NO: 1, where the conjugate

group contains
HOOH (o]
Q
HO O/\ﬂfﬁ)i
AcHN

AcHN and

Crp.: 4

where the conjugate group is bound to the modified
oligonucleotide at 5'-end or 3'-end of the modified
oligonucleotide.

EFFECT: novel compound and composition based
on it, effective for the manufacture of a medicament
for the treatment of a disease mediated by HBV, have
been proposed.
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I[TEPEYEHD ITOCJIEJJOBATEJILHOCTEN

Hacrosee n3o6perenue 3aperucTpupoOBaHO BMECTE C IIEPEUHEM I1OCIIEI0BATEIbHOCTEN
B 3JIeKTpoHHOM opMmarte. [lepeueHb mocieqoBaTeIbHOCTEN TpeICTaBIIeH B BUE (aiiia mojg
Ha3zBaHueMm BIOL0248WOSEQ_ST25.txt, coznannoro 1 mas 2014 roga, pazmepom 16 K0.
Nnpopmanus o nepeuHe nociaenoBaTeIbHOCTEN B 3JIEKTPOHHOM (hOpMaTe B MOJTHOM 00BEME
BKJIFOUEHA B HACTOSIIUNA JOKYMEHT ITOCPENCTBOM CCBIIIKH.

YPOBEHb TEXHUKHU

[TpuHuMn, exxamnuii B OCHOBE aHTUCMBICTIOBOM TEXHOJIOTUH, 3aKIIOYAETCI B TOM, YTO
AHTHCMBICIIOBOE COETMHEHUE TUOPUIN3YETCS C LEJIEBOM HYKJIEMHOBOM KMCIIOTOW M MOJTYJIUPYET
KOJIMYECTBO, AaKTUBHOCTh W/UJIU (PYHKIMIO LIEJIEBOM HYKJIEMHOBOM KUCITOTHL. Hanpumep, B
HEKOTOPBIX CIIy4asiX aHTUCMBICIIOBBIE COEAMHEHUS ITPUBOASAT K U3MEHEHUIO TPAHCKPUITLMA
WIM TPAHCIISIIMU MUILIEHH. Takoe MOy IMpOBaHKUE SKCIIPECCUU MOXKET OBITh JOCTUTHYTO,
HarpuMmep, paspymerrem reneBoit MPHK v uHrnbupoBanueM mo MexaHu3My 3aMeIeHUSI.
[Tpumep moxympoBanus neneBoit pynkuun PHK 3a cuet paspymenus mpeactaBiseT co0oi
paspyienue 3a cuetr PHKa3e1 H nenesoit PHK nipu rubpuauzanuu ¢ JIHK-mogo6ueM
AHTHCMBICIIOBBIM COEIMHEHUEM. J{pyroi mpumMep MOLYIMPOBAHMS TEHHOW SKCIIPECCUU 3a
CYET HampaBjIeHHOTO pa3pyiieHus npeactasiset codboit PHK-untepdepenims (PHKwM).
PHKwu oTHOCUTCS K aHTUCMBICJIOBOMY CaHJIEHCUHTY I'€Ha 110 MEXaHU3MY, B KOTOPOM
npumensiercss PHK-unnyumpyemslil komruieke caiiiencuara (RISC). JlonomHuTenbHbINA TpuMep
MoynupoBaHus neneBoit pyukiun PHK nipeacrasnisier coboit MexaHu3M 3aMelleHus1, TaKOo
KaK MCIIOJIb3YyeT B ecTecTBEHHBbIX ycinoBusix MUKpoPHK. MukpoPHK npeacrasisitor co6oi
HeOonbime Hekoaupytromme PHK, koTopsle perymupyroT axcnpeccuto PHK, koaupyromumx
6enku. CBsI3pIBAHME AaHTUCMBICTIOBOTO coeuHenus ¢ MUKpoPHK npensitcTByeT cBsizbiBanmio
MukpoPHK ¢ ee MmaTpuuabimu PHK murensimu, u, ciieqoBaTennbHO, 3aTPYAHSIET (QYHKIUIO
MukpoPHK. MukpoPHK-MuMeTHKH MOTYT yCHITMBATh ecTecTBeHHYIO (pyHKIMIO MUKpoPHK.
HexoTopsle aHTUCMBICTIOBBIE COEIMHEHUST U3MEHSIIOT crutancuHr npe-MPHK. HezaBucumo
OT KOHKPETHOTO ME€XaHU3Ma, CIIeUU(UIHOCTh B OTHOIIIEHUU ITOCTIEA0BATEIIbHOCTEH Ae1aeT
AHTHCMBICIIOBBIE COEIMHEHUS TIEPCIIEKTUBHBIMU B KAUYE€CTBE CPENICTB JJIs MOATBEPKICHUS
HaJIMYMS 1eIU U GYHKIUMOHATIM3ALMY T€HOB, & TAK)KE B KAUECTBE TEPANIEBTUUECKUX CPEACTB
JUIS1 CEJIEKTUBHOTO MOJYJIMPOBAHUS SKCIIPECCUU T€HOB, YUACTBYIOIIMX B IATOTEHE3E
3a00JI€BAHUIA.

AHTHUCMBICITOBAS TEXHOJIOTHUSI ITPEICTABIISIET COO00M 3(h(PeKTUBHBINM CITOCOO MO Ty TUPOBAHUS
9KCITPECCHU OTHOTO WK O0J1ee crielpruIecKuX TeHHBIX TPOYKTOB U, CIIEI0BATEILHO, MOKET
OBITh MIPU3HAHA UCKIIIOYUTENIBHO MOAXOMSIEH B psijie TEPANEBTUUECKUX, TMATHOCTUUECKUX
Y UCCIIEIOBATEILCKUX TPUMEHEHUM. XUMUUECKH MOIM(ULMPOBAHHBIE HYKIICO3UIbl MOTYT
OBITh BHEJIPEHBI B AHTUCMBICIIOBbIE COCTMHEHUS 1JIsI YCUJIEHUSI OJHOTO UJK OoJiee CBOMCTB,
TaKMX KaK yCTOMYMBOCTD K HyKJIease, (papMaKOKMHETHKA WK apPUHHOCTD K LEIeBOM
HYKJIeMHOBOM KucinoTe. B 1998 romy anTucMBICTIOBOE coemHeHue Vitravene® ((hoMUBHPCEH;
pa3paboraHHbIi KomnaHuel Isis Pharmaceuticals Inc., Kapncoan, mrat Kamudophus) cran
IIEPBBIM AHTUCMBICIIOBBIM JIEKAPCTBOM, MOJYYMBIIMM Pa3pellIeHUe Ha TPOAAKY OT
Anmvunuctpanuu CIA no nuineBbIM NpOyKTaM U JiekapcTBeHHBIM BenecTBaM (FDA), 1 B
HaCTOsIIee BpeMs MPEICTABISIET COOOM CPeICTBO IS JICUEHUS BBI3BAHHOTO
nuroMeraioreHBupycom (CMV) petunuta y nauueHToB co CITU oM.

Hosble xumuyeckue Moaudukanyu 001aa0T yIyUIlIeHHOW aKTUBHOCTBIO U
3¢ (EKTUBHOCTHIO AHTUCMBICTIOBBIX COEAMHEHUI, PACKPBIBAS TOTEHIMAIT TSI IEPOPATLHON
JIOCTABKH, 4 TAK)KE JUIS1 yCOBEPILLIEHCTBOBAHUS IMOJIKOXKHOT'O BBEICHUSI, CHUYKEHUSI BO3MOKHBIX
Mo60YHBIX 3(h(HEeKTOB, U MPUBOMST K YIYUIICHUIO YI0OCTBA AJIsI MALMEHTa. XUMHUYECKHUE
Moau(UKAIH, YCUITUBAIOIIUE AKTUBHOCTh AHTUCMBICTIOBBIX COCTMHEHUH, TTO3BOJISIIOT
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OCYIIECTBJISATH BBEJIEHUE 00JIee HU3KUX J103, UTO CHUXKAET BO3MOXHOCTh TOKCUUYHOCTH, a
TaK)Ke YMEHBIIIAET OOIIYI0 CTOUMOCTH JIedeHUsI. M oauduKanyy, yBEINUMBAIOIINE
YCTOMUYUBOCTD K Pa3pylLIECHUIO, TPUBOIAT K O0Jiee MEIJICHHOMY BBIBEJICHUIO U3 OpraHu3Ma,
o0ecrneunBasi BO3BMOXHOCTh MEHEE YaCTOTO BBEJICHUS [103. Pa3/iuuHble TUITBI XUMUYECKUX
Mo aU(pUKAIMI MOTYT ObITh KOMOMHUPOBAHBI B OJTHOM COEIMHEHUM JIJIs JaTbHeNIen
onTUMU3aIuU 3PGHEKTUBHOCTU COSTUHEHMUSI.

CYINHOCTB NU30BPETEHU A

B HEKOTOPBIX BapuaHTaX peaiM3alyy HACTOSILErO ONMCAHUS ITPUBEICHBI
KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE COCIMHEHUSA. B HEKOTOPBIX BApUAHTAX PEATU3ALUU
HACTOSIIETO OMMUCAHUS IPUBEAEHBI KOHBIOTMPOBAHHBIE AHTUCMBICIIOBBIE COEIMHEHMUS,
COJIEpKAlle€ AHTUCMBICIIOBBIN OJIMTOHYKJIEOTHI, KOMIUIEMEHTAPHBIN TPAHCKPHUIITY
HYKJIEMHOBOW KHUCTIOTHI. B HEKOTOPBIX BaprUaHTaX peaau3aluy HACTOSIIErO OMTMCAHUS
MIPUBEICHBI CIOCOOBI, BKITFOYAIOIINE KOHTAKT KJIETKU C KOHBIOTUPOBAHHBIM AHTUCMBICTIOBBIM
COEJIMHEHUEM, COJICPKAIINM AHTUCMBICIIOBBIN OJIMTOHYKJIEOTU]T, KOMIUIEMEHTAPHBIN
TPAHCKPUIITY HYKJIIEMHOBOW KUCIIOTBI. B HEKOTOPBIX BapHaHTax peajvu3aluu HaACTOSIIETO
OIMCAHUS TIPUBEICHBI CIIOCOOBI, BKJIIOUAIOIINE KOHTAKT KJIETKU C KOHbIOTUPOBAHHBIM
AHTHUCMBICIIOBBIM COEIMHEHUEM, COJIEPKAIIMM AHTUCMBICIIOBBIN OJIMTOHYKJIEOTUI, U
YMEHBIICHUE KOJIMYECTBA UJIM AKTUBHOCTU TPAHCKPUIITA HYKIIEMHOBOM KUCIIOTHI B KJIETKE.

Panee 6b11 onMicaH acuaaorIMKONpoTenHOBbIN perentop (ASGP-R). Cum., Hanipumep, Park
et al., PNAS, Tom 102, Ne47, cc. 17125-17129 (2005). Takue peuentopsl 3KCIPECCUPYIOTCS HA
KJIETKAaX MEYEHH, B UaCTHOCTH, rernatouurax. Kpome Toro, Ob110 Moka3aHo, 4YTO COETMHEHUS,
cojiepxKaIime Kinacrepbl Tpex N-aneTuiraiakTo3aMuHoBbIX (GalNAc) TUraH1oB, CHOCOOHBI
cBs3bIBaThes ¢ ASGP-R, mpuBO/isl K 3aXBaTy YKa3aHHOTO COEAMHEHHUS B KIIeTKY. CM.,
Hanpumep, Khorev et al., Bioorganic and Medicinal Chemistry, 16,9, cc. 5216-5231 (maii, 2008).
CoOTBETCTBEHHO, KOHBIOTaThI, COJIeprkallue Takue kiactepbl GalNAc, TpUMEHSIIN 11
00JIeryeHus 3aXBaTa HEKOTOPBIX COETMHEHUN B KJIETKU MEYEHU, B YACTHOCTH, FE€MATOLUTHI.
Hanpumep, 66110 okazano, 4To HekoTopble GalNAc-coaepkale KOHbIOraThl YBEIMUMBAIOT
akTUBHOCTB nyruiekcHbix MUPHK coenvHenuit B keTkax rneyenu in vivo. B Takux ciyvasx
GalNAc-coaepsxaluii KOHBIOTAT, KaK MPaBUII0, TPUKPETUIIETCS K CMBICIIOBOM CIMPAJIU
nymiekca MUPHK. TTockobky cMBICTTOBasI ClIMpaib OTOpAChIBAETCS Mepe] OKOHYATEbHOM
rudpuaIM3alyell aHTUCMBICIIOBOM CIIMPAJIM C UEJIEBOM HYKJIEMHOBOW KUCIOTOM, TO
MaJIOBEPOSITHO, UTO TAKOW KOHBIOTAT OyJIeT BIIUSITh HA aKTUBHOCTh. Kak mpaBuiio, KOHbIOraT
npucoenuHsiercs K 3'-koHiy cMbicioBoi ciupaiad MuPHK. Cum., nanmpumep, natent CHIA
8106022. HexoTopble KOHBIOTUPYIOILIUE IPYIIIbI, OTTMCAHHBIE B HACTOSIIEM JOKYMEHTE, OoJiee
AKTUBHBI W/WUJIM CUHTE3UPYIOTCS JIETUE, YEM KOHBIOTUPYIOLIME TPYIIIbI, ONTMCAHHBIE pAHEE.

B HekOTOPBIX BapuaHTaxX peaiM3alydu HaCTOSIIEro M300peTeHUsT KOHBIOraThl
MIPUCOETUHSIOTCS K OJTHOLIETIOYEUYHBIM AHTUCMBICIIOBBIM COE€IMHEHUSIM, BKJIIOUasl, HO HE
OrPaHUYUBASICh UMH, AHTUCMBICIIOBBIE coeiMHeHus1 Ha ocHoBe PHKa3w1 H 1 aHTUCMBICTTOBBIE
COEAUHEHUS, KOTOPbIE U3MEHSIOT CIUIAMCUHT LENEBON HyKIIenHOBOM KucinoThl pe-MPHK. B
TaKUX BapUaHTaX pean3alyu U300 peTEeHUs] KOHBIOTAT JOJIKEH OCTaBATHCS MPUCOETUHEHHBIM
K QHTUCMBICIIOBOMY COEMHEHHUIO TOCTATOYHO JOJITO /IS 0OecCrieueHUs! TPeuMYyIIeCTBa
(YIy4IIeHHOTO 3aXBaTa B KJIETKH), HO 3aT€M OH JIOJIKEH JIMOO PaCHIeTUISTHCS, JTMOO HHBIM
00pa3oM He MPEnsSITCTBOBATH MOCIEAYIOIIUM CTAIUIM, HEOOXOIUMBIM JJIs1 aKTUBHOCTH,
TaKUM KaK THOpUAU3AIUS C IEIeBOM HYKJIEMHOBOM KUCIIOTOM U B3aumoericteue ¢ PHKazoi
H v pepmenTamu, CBSI3aHHBIMU CO CIIAMCUHTOM WITM MOYJIMPOBaHUEM CITIalicuHra. Takomn
OasiaHc CBOMCTB OoJiee Ba)KEH MPU MOATOTOBKE OJTHOLUETOYEUHBIX AHTUCMBICIIOBBIX
coeauHeHul, ueM coenuuenurt MUPHK, rae konborat MoxeT ObITh MPOCTO MPUCOEAUHEH K
CMBICIIOBOW ciupalid. B HACTOSIIIEM TOKYMEHTE OMMMCAHbI OHOLEITOUYECUYHBIE AHTUCMBICIIOBBIE
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COEJIMHEHUsI, 00IaaoIIMe YIYyUIlIEHHON aKTUBHOCTBIO B KJIETKAaX MEYEHH in Vivo, 1o
CPaBHEHHIO C TAKUM K€ AHTUCMBICIIOBBIM COEAMHEHHUEM, HE UMEIOLIIUM KOHBIOraTa. Y UMThIBAs
HEOOXO0IMMBIN OajTaHC CBOWCTB JIJIsl ’TUX COCIMHEHUM, TaKas yJIy4dllleHHAsl aKTUBHOCTh
SIBIIAETCS HEOXKUIAHHOM.

B HEKOTOPBIX BapraHTaX peaIu3aluu U300peTeHHs] KOHbIOTMPYIOIIUE TPYIIIIbI IO
HACTOAIIEMY JOKYMEHTY COAEpKaT paciueruisieMblit pparment. Kak 66110 oTMeueHo, He
OI'PAaHUYMBASICh KAKUM-TTMOO MEXaHU3MOM, JIOTMUHO, YTO KOHBIOTAT JIOJIKEH COXPaHSIThCS
y COEIMHEHUSI TOCTATOYHO JIOJITO JIJIsi 0OeCIeYeHUsl YCUIIEHUS 3aXBaTa, HO MOCJIE 3TOTO
KEJIaTeIbHO, YTOOBI HEKOTOPAs €ro YacTh WM, B UJEANIE, BEChb KOHBIOTAT PACHIEIUISIICS,
BBIJIEJISISI ICXOAHOE COEIMHEHHE (HAIIpUMED, AHTUCMBICIIOBOE COEMHEHME) B ero HauboJiee
aKTUBHOM (hopMe. B HEKOTOPBIX BapHaHTaX peau3aly U300 PETEHUs PaCIIeIIIEMbIii
(dbparMeHT npeacrasiseT coOoi paciieriseMblii HyKIeo3u . Takue BapuaHThl pean3alyu
M300pEeTEHUS UCTIOIB3YIOT S9HIOTEHHBIE HYKJIea3bl B KJIETKE 32 CUET IPUCOETUHEHHUS OCTATHHOM
YaCTH KOHBIOraTa (Kjacrepa) K aHTUCMBICIIOBOMY OJIMTOHYKJIEOTUAY Yepe3 HYKJIEO3U I ITpU
MTOMOIIY OJHOM UK OoJiee pacIIeIUISIEeMbIX CBsI3eH, TaKUX Kak ¢ochoaudpupHbie cBsi3u. B
HEKOTOPBIX BAPUAHTAX peaIM3alru U300PETEHUS KIIaCcTep CBA3aH C PACLIEIUISIEMbBIM
HYKJIEO3UI0M uepe3 ¢ochoaudpupHyo CBsI3b. B HEKOTOPBIX BapuaHTax peav3aluu
U300pETEeHHs PACLIETIISIEMbII HYKJIEO3HU T TPUCOESAUHEH K AaHTUCMBICTIOBOMY OJIMTOHYKJICOTH]TY
(aHTUCMBICIIOBOMY COEAMHEHMIO) PpochommdpupHo cBsI3bI0. B HEKOTOPBIX BapraHTax
peanu3anyu U300 peTeHs] KOHBIOTUPYIOIIAs TPYIIa MOXKET COJIEPKATh JIBa WU TPU
paclIerUIsieMbIX HyKJIeo3u1a. B Takux BapuaHTax peanu3anuu u300peTeHUsl YKa3aHHbIE
pacierisieMble HyKJI€03U/Ibl CBSI3aHbI IPYT C APYTOM, C AHTUCMBICIIOBBIM COEAMHEHUEM W/
WK C KJIACTEPOM MTOCPEACTBOM PACHICTUISIEMbBIX CBsI3e (TakuxX Kak ochoandpupHas CBsI3b).
HexkoTopble KOHBIOraThI IO HACTOSIILIEMY JOKYMEHTY HE COAEPKAT PACIICTIISIEMbIN HYKIICO3U ]I,
a BMECTO 3TOT'0 COJIEpKAT pacuierisieMyto cBs3b. [lokazaHo, 4To 10CTaTOUHOE paCIIEIIeHUE
KOHBIOTATa U3 OJIMTOHYKJIEOTHIa 0OOECIIEYMBAETCS 110 MEHbIIIEH MEPE 3a CYET OJIHOM CBSI3H,
KOTOpasi JIETKO MOJIIA€TCsl PACIICTICHUIO B KJIETKe (pacuierisieMast CBs3b).

B HeKOTOpBIX BapHaHTAX peali3aly U300pEeTeHUsI KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE
COEJIMHEHUS MTPECTABIIAIOT cOOOM mposiekapcTBa. Takue nposiekapcTBa BBOJAST )KUBOTHOMY,
Y OHU B KOHEYHOM UTOTe MeTaboIu3upyroTcs 10 O6ojee akTuBHOM opmbl. Hanmpumep,
KOHBIOTUPOBAHHbBIE AaHTUCMBICIIOBBIE COEIMHEHUS] PACHIEIUISIOTCS C yIAJIEHUEM BCEro WU
YacTU KOHBIOTaTa, MPUBOS K AKTUBHOM (MM O0Jiee aKTUBHOM) (pOpMe aHTUCMBICIIOBOTO
COEIMHEHHS, HE COJIePKALLIEro BCEro WIM YaCTH KOHBIOraTa.

B HexkoTOpBIX BapraHTaX peaau3aluu U300peTeHUs] KOHBIOraThl IPUCOEIMHEHBI Ha 5'-
KOHIIE OJIMTOHyKJIeoTUa. HekoTophle Takue 5'-KOHBIOraThl pacIlEILIAIOTCs 0oee
3P PEKTUBHO, UEM AaHAJIOTH, UMEIOIIIME TAKYIO K& KOHBIOTUPYIOIIYIO TPYITITY, TPUCOSTUHEHHYTO
Ha 3'-koHI1Ee. B HEKOTOPBIX BapuaHTaX peau3alyu U300peTeHUs yIyullleHHAs] aKTUBHOCTD
MOXET KOPPEIMPOBATH C YIIYUIIEHHBIM paclierieHheM. B HEKOTOPBIX BApHaHTaX peau3anuu
N300peTeHUst OJIMTOHYKJICOTUIBI, COJIEpKalllue KOHBIOTaT Ha 5'-KOHIE, 001a1at0T 6oJiee
BBICOKOM 3(PPEeKTUBHOCTHIO, YEM OJIMTOHYKJICOTUIBI, COJEPIKAIINE KOHBIOTAT HA 3'-KOHIIE
(cMm., Hanipumep, [Tpumepst 56, 81, 83 u 84). Kpome Toro, 5'-mpucoenrHerHue odbecrneurBaeT
0oJiee MPOCTOM CUHTE3 OJIMIOHYKIIeoTH1a. Kak mpaBuio, OJMroHyKJI€OTHAbl CHHTE3UPYIOT
HAa TBEPJIOW MMOJIOKKE B HanpaBiieHUH oT 3' k 5'. [ mosydyeHus 3'-KOHbIOTUPOBAHHOT'O
OJIMTOHYKJIEOTU/IA, KaK MPABUJIO TPUCOEIMHSIOT MTPEABAPUTETIBHO KOHBIOTMPOBAHHBIM 3'-
HYKJICO3U[] K TBEPION MOJIOXKKE, a4 3aTEM OOBIUHBIM ITyTEM CO3JAI0T OJIMTOHYKIIEOTHU/.
OnHaKo NMpUcOeIMHEHHE TAKOTO KOHBIOTMPOBAHHOT'O HYKJIEO3UIA K TBEPIO MOIIONKKE
ycIoxHsAeT cuHTe3. KpoMe Toro, mpuMeHsisi TAKOH MOAXO0M, KOHBIOTaT 3aT€M ITPUCYTCTBYET
B XOJI€ BCET'0 CUHTE3a OJIMTOHYKJIEOTH/IA U MOXKET pa3pylIaThCsl BO BpeMsl MOCIIEAYOIIMX
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CTaAUI UJIM MOKET OTPAHUYMBATD TUIIBI PEAKLWH U PEAT€HTOB, KOTOPbIE MOKHO IPUMEHSTD.
[TpuMeHsist CTPYKTYpbl U METOAUKHU, ONTIMCAHHBIE B HACTOSIIEM IOKYMEHTE JIJIs 5'-
KOHBIOTUPOBAHHBIX OJIMTOHYKJIEOTUAOB, MOKHO CUHTE3UPOBATH OJIMTOHYKJIEOTU IIPU
MMOMOIIY CTAHAAPTHBIX aBTOMATU3UPOBAHHBIX METOJIMK U BHEAPATH KOHBIOAaT BMECTE C
MOCIEeAHUM (5'-KpaiHWI) HYKJIEO3UI0M WM TTOCII€ OTJEICHUS OJIMTOHYKIIEOTHIA OT TBEPAOH
MOJIOXKKHU.

C y4eTOM U3BECTHOT'O YPOBHS TEXHUKHU U HACTOSILIETO OTTMCAHMS, CTIEUATUCTHI B TAHHOM
00J1aCTU TEXHUKU MOTYT JIETKO MOJIYYUTh JIFOObIE U3 KOHBIOTATOB U KOHBIOTUPOBAHHBIX
OJIMTOHYKJIEOTU]IOB, OTIMCAHHBIX B HACTOSIIIEM IOKyMeHTe. KpoMe TOro, CMHTe3 HEKOTOPBIX
TAKUX KOHBIOTaTOB U KOHBIOTMPOBAHHBIX OJIMTOHYKJIEOTUIO0B, OIMCAHHBIX B HACTOSILEM
JIOKYMEHTe, TIPOIIE U/WIN TpeOyeT MEeHbIIIEe CTa/ UM U, CIIeI0BATEILHO, MEHEE JOPOTOM, YeM
CHUHTE3 paHee OMMCAHHBIX KOHBIOTATOB, UTO JAET MPEUMYIIIECTBO IIPU MPOU3BOJICTBE.
Hanpumep, cMHTE3 HEKOTOPBIX KOHBIOTUPYIOIIUX I'PYII COCTOUT U3 MEHBIIETO KOJIMYECTBO
CUHTETUYECKUX CTAJIMI, YTO MPUBOJUT K YBEIIMUCHUIO BBIXO/IA, IO CPABHEHHUIO C PAHEE
OINMMCAHHBIMM I'PyNIIaMu KOHbIOraTa. Konbrorupyroiue rpymnmsl, Takue kak GalNAc3-10 B
ITpumepe 46 u GalNAc3-7 B [Ipumepe 48, ropasno nmpoliue, 4eM paHee ONTMCAHHBIE KOHBIOTATHI,
Takue Kak onucanbl B myomukamusax U.S. 8106022 unu U.S. 7262177, 1151 KOTOPBIX HEO0X01MuMa
cOOpKa OOJIBIIIET0 KOJIUYECTBA XUMUIECKUX ITPOMEKYTOUHBIX coeqMHeHUH. COOTBETCTBEHHO,
3TH U APYTYe KOHBIOTAThI, OMMMCAHHBIE B HACTOSIIIEM JOKYMEHTE, 00JIaJal0T MPEUMYIIIECTBOM
10 CPABHEHUIO C paHEe ONMUCAHHBIMU COSAUHEHUSIMU JIJTsI IPUMEHEHHUS C JIF0OBIM
OJIMT OHYKJICOTUIOM, BKITIOUAs OJTHOLETIOYECUHBIE OJIMTOHYKIICOTHIBI U JTIOOYIO CIIMpab
JIBYXLIETIOYEUHBIX OJIMTOHYKJIEOTUIOB (Hanmpumep, MuPHK).

TouHO Tak e B HACTOSIIEM JTOKYMEHTE OMIMCAHbI KOHBIOTUPYIOILINE I'PYIIIbI, UMEIOIIKE
pOBHO oauH Wiy ABa Juranaa GalNAc. Kak noka3zaHo, Takue KOHbIOTUPOBAHHBIE TPYIIIbI
YCUJIMBAIOT aKTUBHOCTh AHTUCMBICIIOBBIX COeIMHEHMI. Takue coelMHeHus ropas3ao Mpolie
MOJIyYUTh, UeM KOHBIOTATHI, cojiepkaliue Tpu auranaa GalNAc. Konbrorupyroluye rpymnisl,
cojieprkalue oauH WiM aBa turanaa GalNAc, MOTYT ObITh PUCOEANHEHBI K JIIOOBIM
AHTUCMBICIIOBBIM COEIMHEHUSIM, BKJII0YAsi OJTHOLETIOYEUHBIE OJIUTOHYKJIEOTUABI U JIIO0YIO
CIIMpaJTh ABYXLEMOUYEYHBIX OJIMTOHYKJIEOTUI0B (Hanpumep, MUPHK).

B HekoTOpBIX BapuaHTaX peaau3aiyu H300peTeHNsI KOHBIOTAThI, ONMCAHHBIE B HACTOSIIIEM
JIOKYMEHTE, CYIIECTBEHHO HE U3MEHSAIOT HEKOTOPbIE OKA3aTeNM epeHocuMocTu. Hampumep,
B HACTOSIIIIEM JOKYMEHTE NTOKA3aHO, YTO KOHBIOTMPOBAHHBIE AHTUCMBICIIOBBIE COCIMHEHUS
SBJISIOTCS HE 00Jiee UMMYHOT€HHBIMU, YeM HE KOHBIOTUPOBAHHbBIE UCXO/IHBIE COETUHEHUSI.
[TockonpKy aKTUBHOCTD YJIyUILIAETCS, TO BAPUAHTBI peaInu3alyy, B KOTOPBIX IEPEHOCUMOCTD
OCTAETCs TAKOM ke (UM, B IEUCTBUTEIILHOCTH, ECIIU JAXKE IEPEHOCUMOCTD YXY/ILIAETCS JTUIIb
HE3HAYUTEIIbHO, IO CPABHEHMIO C TPUPOCTOM aKTUBHOCTH), OOJIAAAIOT YIIYyUIIIEHHBIMU
XapaKTEPUCTUKAMMU JIJI1 TEPAIIUU.

B HekOTOPBIX BapuaHTaxX pean3anyu U300peTeHUsI KOHbIOTalMs MO3BOJISIET U3MEHSTh
AHTUCMBICIIOBBIE COEIMHEHHUSI TAK, YTOOBI OHU 00J1aJaJ I MEHEEe BhIPAKEHHBIMHU ITOCIIEICTBUSIMU
B OTCYTCTBHE KOHBbIOranuu. HampumMep, B HEKOTOPBIX BApUAHTaX peaanu3alud H300peTeHus
3aMeHa OJIHOM Win 6osiee ThO(hochATHBIX CBsI3el MOJIHOCTHIO THO(POCHaTHOTO
AHTUCMBICIIOBOTO coeIMHeHMs Ha (pochoaurupHbIC CBSI3H MIPUBOIUT K YIYUIIICHHIO
HEKOTOPBIX MMOKa3aTesen nepeHocuMoctu. Hanmpumep, B HEKOTOPBIX ClTydyasix TaAKUe
AHTHCMBICIIOBBIE COE/IMHEHUSI, UMEIOIIIME OIUH UK OoJtee pocoauabupoB, SIBISIOTCS MEHee
MMMYHOTE€HHBIMU, YEM TAKUE K€ COCMHEHUS, B KOTOPBIX KaXKasi CBSI3b MPEACTABIISIET COOOH
troochat. OgHAKO B HEKOTOPBIX Cllydasx, Kak rmokasaHo B [Ipumepe 26, Takoe xe
3aMelteHre o1HOM uim 6ostee TuodcodaTHbIX cBs3eit Ha hochoudIUPHBIE CBSI3U TPUBOIUT
TaK»X€ K CHUKEHUIO KJIETOYHOT'O 3aXBaTA W/WJIM K CHU)KEHUIO AaKTUBHOCTU. B HEKOTOPBIX
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BapuUaHTaX peaMn3anyy M300peTeHUs] KOHbIOTHPOBAHHBIE AaHTUCMBICIIOBBIE COSTMHEHMUS,
OTIMCAHHBIE B HACTOSIIEM JIOKYMEHTE, JOMyCKAIOT TAKOE M3MEHEHHUE CBSI3el C HeOOIbIIINM
CHIDKEHHEM MITH 0€3 CH)KEHMS 3aXBaTa U aKTUBHOCTH, IO CPABHEHUIO C KOHBIOTMPOBAHHBIM
MOJTHOCTHIO THOGOCGHATHBIM aHAIOTOM. B IeMCTBUTEIHHOCTH, B HEKOTOPHIX BApUAHTAX
peanuzanuu, Hanpumep, B [Ipumepax 44, 57, 59 u 86, OIMTrOHYKIIEOTH/IbI, COJIEPKAIIINE
KOHBIOTAT U 110 MEHbIIIeN Mepe o/IHY GochoandPUpHyI0 MEKHYKIICO3UTHYIO CBSI3b,
(haKTUYECKU TEMOHCTPUPYIOT MOBBIIIICHHYIO aKTUBHOCTD in Vivo JaXKe MO CPaBHEHUIO C
MOJIHOCTBIO THO(OChAaTHBIM aHAIOTOM, TaK)Ke COASPKAIIUM TaKoM e KoHbIoraT. bojee
TOT0, TOCKOJIbKY KOHBIOT A IIPUBOIUT K 3HAUUTEIIHPHOMY YBEJIMUCHHIO 3aXBaTa/aKTUBHOCTH,
TO HEOOJIBIIIOE CHUYKEHHE TAKOTO CYIIECTBEHHOTO ITPUPOCTA MOXKET OBITh MIPUEMIIEMBIM JIJTSI
JIOCTHKEHUSI YITYUIIEHHOM nmepeHocuMOocTU. COOTBETCTBEHHO, B HEKOTOPBIX BapHaHTaX
peanu3anyy 300 peTeHUS KOHBIOTUPOBAHHBIC AHTUCMBICIIOBBIC COSIMHEHUSI COACPIKAT T10
MeHbIIIeH Mepe oaHy (pochoaudrpUpHYIO CBS3b.

B HEKOTOPBIX BapraHTaX peaau3anii U300peTeHUS KOHBIOTAIUS aHTUCMBICIIOBBIX
COEAMHEHUN 0 HACTOSAIIEMY JOKYMEHTY MPUBOJUT K YIYUIIIEHHON JOCTaBKe, 3aXBaTy U
AKTUBHOCTH B renaronutax. CieqoBaTelIbHO, B TKAHDb ITEYEHU JTOCTABIISETCS OOIbIIIEe
KOJIMUECTBO coeiMHeHrs. OJTHaKO B HEKOTOPBIX BapyUaHTaxX peai3alii H300peTeHuUs
M300peTeHrs TaKas yIydllIeHHas JOCTaBKa caMa 1o ce0e He OOBSCHSIET OOIIEeTO YBEITMUCHUS
AKTUBHOCTH. B HEKOTOPBIX TAKUX BapUaHTaX peali3aiii u300peTeHs 00IbIIee KOJTMUECTBO
COEIMHEHUS MOCTYIAeT B relmaToUUThl. B HEKOTOPBIX BapuaHTax peaau3aluy U300peTeHHs
JTa)Ke TAaKOM yJTyUIIICHHBIN 3aXBaT reNaTOUTOB caM IT0 ceOe He OOBSICHSIET OOIIEro YBEeTMUCHHUS
AKTUBHOCTU. B Takux BapuaHTax peam3anydy U300peTeHUs yBEIMUUBAETCS PO IyKTUBHBIM
3aXBaT KOHBIOTUPOBAHHOIO coenuHeHus. Hanpumep, kak mokaszano B I1pumepe 102,
HEKOTOpPBIC BapuaHThI peaym3anyu GalNAc-coaepkanx KOHbIOTaTOB YBEIIMYUBAIOT
oOorailreH1ue aHTUCMBICIIOBBIX OJIMTOHYKJICOTHIOB B TeNaTONUTAaX, 10 CPABHEHUIO C HE
MapeHXUMaJIbHBIMU KJIeTKaMu. Takoe oborarieHue MpeuMyIecTBEeHHO s
OJIMTOHYKJIEOTHIOB, KOTOPBIE HalleJICHbI HAa T€HBI, IKCITPECCUPYEMBIE B relaTOUUTaXx.

B HEeKOTOpPBIX BapraHTaX peam3aluy n300peTeHNsI KOHBIOTUPOBAHHBIE AHTUCMBICTIOBBIC
COCJIMHEHUSI 110 HACTOSIIEMY JOKYMEHTY MPUBOASAT K YMEHBIIIEHUIO BO3JICHCTBUS HA TTOYKH.
Hanpumep, kak mokazano B [Ipumepe 20, KOHIEHTPALMU AHTUCMBICTIOBBIX OJIMTOHYKJIEOTHIIOB,
coJiep)KallX HEKOTOpbIe BapraHThI peaim3anyi GalNAc-coaeprkalux KOHBIOTaTOB, B TOYKaX
HIKE, YeM KOHIIEHTPAllM aHTUCMBICIIOBBIX OJIMTOHYKJICOTHUIOB, He nMeronux GalNAc-
COZIepIKaIIero KOHbIoraTa. 9To UMeeT HECKOJIBKO OJIarONpPUSTHBIX TEPATIEBTUUCCKUX
acddexToB. s TepaneBTUUECKUX TTOKAa3aHUM, B KOTOPBIX HE TPeOyeTcs MpOsIBICHUE
AKTUBHOCTHU B ITOUKaX, BO3/IEMCTBUE HA TIOYKU TTOJABEPTraeT X PUCKY TOKCUIHOCTH 0e3
COOTBETCTBYIOIIIEH MOJIB3bI. bojiee TOro, BRICOKast KOHIEHTPAIHS B TTOYKaX OOBIYHO TPUBOIUT
K BBIBOJIy COEJIMHEHHUSI C MOYOM, oOecrieunBas Oosee ObicTpoe BbiBeeHre. COOTBETCTBEHHO,
JIUISE BHEITOUCYHBIX MUIIICHEH HAKOIUICHHE B IOYKAX SIBIISICTCS HEXKEIATeIIbHBIM.

B HekoTOpBIX BapuaHTaxX pear3anydy HaCTOSIIEro OMMCAaHUS TTPUBEICHBI
KOHBIOTUPOBAHHBIE AaHTUCMBICIIOBBIE COSTMHEHUSI, ITPEICTaBICHHBIE (POpMyTTO:

[

A B Cc D E F
\

rae
A mipencTaBisieT coOOM aHTUCMBICTIOBBIN OJIMTOHYKIICOTHT;
B nipencraBnsieT coboit paciierisieMblil pparMeHT;

C npencrasiseT coOOM TUHKEP KOHBIOTATA;
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D nipeacrasiisieT coO0il rpyIlmy BeTBJICHNS,

kax bl E npencrasisier cobolt CBA3KY;

Kax bl F mipencrasiser coOol IMrau; u

q npeacTasisieT codoi nenoe unucio ot 1 10 5.

Ha npuBeneHHOI BbIIIE CXEME U B AHAJIOTUUHBIX CXEMAX B HACTOSIIEM IOKYMEHTE I'pyIna
BeTBJIEHUS «D» pa3BeTBIISIETCS TAKOE KOJIMUYECTBO pa3, KOTOPOE HEOOXOIUMO ISt
cooTtBeTcTBUsA KonnuecTBy rpymnn (E-F), ykazanHoMy KoimmuecTBoM «q». Tak, eciii q=1, TO
dhopmyia nmpeacTasiseT coboii:

A B c D E F
eciu =2, To hopMyJia MpeaACTaBISET COOOIA:

E—F

/

A B Cc—0>0
\ E—F

eci =3, To hopMyJia MPeACTABISET COOOIA:

E—F

E—F
eciu q=4, To (hopMyJia MpeACTaBISET COOOIA:

E—F

eciu q=5, To hopMyJia MpeaCcTaBIsIeT COOOI:
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E—F

E—F

E—F

E—F
B HEekOTOPBIX BapraHTaX peau3aluu U300 peTeHHsI PUBEIEHbI KOHBIOTUPOBAHHbIE
AHTHUCMBICIIOBBIE COEAUHEHUS, UMEIOLLIUE CTPYKTYPY:

Hauenusawouwwia pparmeqt

A
'a A

[ o Y*JP\}’{&M”‘WE)‘L &

ﬂnrﬂu,u,

Pacwennaemuiil

m&i/’ ‘N\n/:\f.\; rpym:a BETBNeHUR dparment

B HEKOTOPBIX BapraHTaX peau3alnuu U300 peTeHUsl MPUBEIeHbl KOHBIOTUPOBAHHbIE
AHTHUCMBICIIOBBIE COEAUHEHUS, UMEIOLLIUE CTPYKTYPY:
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PparMeHT. HAIESNHBAMOIMH Ha KNETKY

N

7 HO iH N
W
o OH 9
HO o) ‘0”\ o"}\/ Fg_
JTJHEH;I Cesmra
Ho OH (‘IJ‘,\ ; -
O 0_~~0 0
HO < OH
NHAc I'pvima Be TBNCHUA

Paciennsaemuril dparment

G

-0-$=0

o

NH,

f‘

B HekOoTOpPBIX BapuaHTaX peann3anydyd H300peTeHus IPUBEICHBI KOHBIOTUPOBAHHbIE
AHTHUCMBICIIOBBIE COEAUHEHUS, UMEIOLLIUE CTPYKTYPY:

;—I’&SO Pacuiennaemniil dpparmest

- NH:
HO-P=0 i DU (e
6—_0 QI b
- :\_—J
01_;?'
HO—-P=0
dparMent, HayenUBAOLUII HA KITETKY - é . |
3
/" HOOH A (r,
—~0
HO /OW'\_/\ I? Qﬁ
AcH o &Oj % OH
HOOH & 0O | 5 Kountorupyviommii
—Q " | JoIHKEp
- e 0.3\0/\410/—]\%0—1?—0
AcH } O OH
§ Ceaxa e
Turaun .
Ho OH 2
_,,_,.-O O\/\/\/\O' O
7 O-
HO
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B HEKOTOPBIX BapraHTaX peaIu3aiuy U300 peTeHUsl MPUBEIeHbl KOHBIOTUPOBAHHBIE
AHTHUCMBICIIOBBIE COEAUHEHUS, UMEIOIIIUE CTPYKTYPY:

ASO

Pacm ennzemerit
C HO—p=
HOQH e bparment T ©
_ — T O ]
2 |TO
0 O \ ( 6
NH

HOOH o j>
" H ().
HO O \/GQ\/ \’((\)\x O,.«-’ N \\bi
o AcHN L ]
HO OH iﬁ: el';l‘ UPYEOIIIET
0 q H /
HO A \/HJ\,I\ m/ﬁ\e
20 AcH O B ]

T'pyvrina setBneHIIN

.

'

25 @par MECHI. Hallg THNE oIl 1l Ha KIeTKY

B BapuaHTax peanuzanyy, UMEIOIIMX O0JIee OJHOM KOHKPETHOM IIepeMEHHOM (HaIpuMep,
0oJiee OJTHOTO «M» WIIH «N» ), €CITH HE YKAa3aHO MHOE, KaXK/Iasi TaKasi KOHKPETHas IepeMeHHast
BbIOpaHa He3aBUcUMO. CIieTOBaTENBHO, TSI CTPYKTYPbI, IMEIOIIEH 00j1ee OHOTO N, KaXKIbIi
n BEIOpaH HE3aBUCHMO, TaK YTO OHU MOTYT OBITh WM HE OBITh OJTMHAKOBBIMH MEX Ty COOOM.

30 IMOAPOBHOE OITMCAHUWE N30BPETEHH A

CremyeT MOHUMATh, YTO U IIPUBEICHHOE BHIIIIE 00IIIee OTMCaHuUe, U CIIEYIoIIee TOAPOOHOE
OTTMCAHUE SIBJISTFOTCS JIUIITh WILTFOCTPATUBHBIMU U ITOSICHUTEIIbHBIMM, U OHU HE OTPAHUYUBAIOT
HaCTOsIIee ONMUcaHue. B HacTosimeM JOKyMeHTe UCITOIb30BaHUE €IMHCTBEHHOT'O YUCTIa
BKJTIOYAET MHOKECTBEHHOE UMCIIO, €CIIM CIIELMaIbHO He yKa3zaHo uHoe. [1pu ucroap3oBaHum

35 B HACTOSIIEM JOKYMEHTE, TEPMHUH «WJIM» O3HAYAET «U/WIN», €CITM He yKa3aHo uHoe. Kpome
TOT'0, UCTIOJIb30BAHUE TEPMUHA «BKJIOUAs», a TAKXKE IPYTUX (POPM, TAKUX KaK «BKIIFOYACT»
U «BKJIIOUCHHBIN», HE SIBJIICTCS OTPAHUUMBAIONMNM. TaKke, TAaKhe TEPMUHBI KaK «3JIEMEHT»
WIIA «KOMITOHEHT» OXBaTBIBAIOT KaK 3JIEMEHTHI U KOMIIOHEHTBI, COJIEpIKAIIIe OTHY SIMHMUITY,
TaK U 3JIEMEHTHI U KOMIIOHEHTBI, KOTOPBIE COJIEPkKAT 00JIee OJTHON CYyOBETMHHUIIBI, ECITH

40 CTIeNMAIbHO HE YKa3aHO UHOE.

HasBaHnwus pa3nienos, UCIOJIb3yeMbIe B HACTOSIIEM JOKYMEHTE, ITpeTHA3HAYCHBI JIUIIb IS
OPTraHW3aMOHHBIX [EJIeH, U UX HE CITEAYET TOJTKOBATh KaK OrpaHUYEeHHE OTIMCAHHOTO OOBEKTA
n300peTeHus. Bce JOKYMEHTBI WM YacTH TOKYMEHTOB, IIMTUPYEMbIE B HACTOSIICH 3asBKE,
BKJTIOYAs, HO HE OTPAHUUMBASICh UMU, TTATEHTHI, MTATEHTHBIC 3a5BKU, CTATbU, KHUTH U

45 MoHorpaduu, B SBHOU (popMe BKITFOUCHBI B HACTOSIIUMN JIOKYMEHT MOCPEJICTBOM CCHUIKU B
MOJTHOM O0ObeMe JIJIs1 BCeX LieIIeH.
A. Onpenenenust
[Tpu OTCYTCTBUM KOHKPETHBIX OTIPE/IEIICHUI, HOMEHKJIATypa, UCIIOJIb3yeMasi B CBSI3U C
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HUMH, a TAKXe B CBSI3U C IIpUeMaMU U METOAMKAMU aHAJIMTUYECKONH XUMUHU, CUHTETUYECKOM
OPraHUYECKON XUMUH, a TAK)KEe MEIUIMHCKON U (hapMaleBTUUECKOM XUMHH, OTIMICAHHAS B
HACTOSIIEM TOKYMEHTE, SIBJISIETCS OOIIEU3BECTHOM U OOIIETTPUHITON B TJAaHHOW 00J1aCTH
TEXHUKHU. [{J1s1 XMMUUECKOTO CUHTE3a U XUMHUYECKOTO aHAJIU3a MOTYT OBITh UCIIOJIb30BAHBI
CTaHIapTHbIe METOIUKU. HekoTopble TakKue METOAUKHU U TPUEMBI TPUBEACHBI, HATIPUMED, B
nyosmkanusix "Carbohydrate Modifications in Antisense Research" o penaxipett Sangvi u
Cook, American Chemical Society, ¢penepanpHbIii Okpyr Bammurron, 1994; "Remington's

Pharmaceutical Sciences," Mack Publishing Co., Mcton, mirat IleHcunbBanus, 21° uznanwe,
2005; u "Antisense Drug Technology, Principles, Strategies, and Applications" 1o penakuuen
Stanley T. Crooke, CRC Press, boka-Paton, mtat ®dnopuna; a Takxke B kHure Sambrook et

al., "Molecular Cloning, A laboratory Manual," 2° usnanue, Cold Spring Harbor Laboratory Press,
1989, KOTOpbIE BKJIIIOYEHBI B HACTOSIIMN TOKYMEHT MTOCPEICTBOM CCBUIKU ISl BCEX IIETICH.
Ecnu 5T0 momyctumo, Bce MaTeHTHI, 3asiBKU, OTTYOJTMKOBAHHBIE 3asIBKU U APYTUE Iy OIMKAINY,
a TakKe Ipyrue JaHHbIe, YIIOMUHAEMbIE B TEKCTE HACTOSIIIIETO OMUCAHUS, BKIIIOUAHbI B
HACTOSAIIUI JOKYMEHT IMOCPEICTBOM CCHUIKU B TIOJIHOM OOBEME.

Ecnu He yka3aHo MHOE, CIIeAyIOIIUE TEPMUHBI UMEIOT CIIEAYIOIINE 3HAUCHUS:

[Tpu ucnop30BaHUM B HACTOSIIIEM TOKYMEHTE, «HYKJICO3UI» O3HAYAET COETMHEHUE,
conepkariee ¢parMeHT a30TUCThIE OCHOBAHUS U caxapHblii pparmeHT. Hykineo3uabl
BKJIIOUAIOT, HO HE OTPAHUYUBAIOTCS UMM, TPUPOAHBIE HYKIJICO3U/ bl (KOTOPbIE HAXOASTCS B
JHK 1 PHK) u momudunmpoBannbsie Hyki1eo3uabl. Hyki1eo3uasl MOTYT OBITH CBSI3aHBI C
dbochaTtHBIM (DparMeHTOM.

ITpu ncnop30BaHUM B HACTOSIIEM TOKYMEHTE, «XUMUYECKasi MOAU(PUKALUSI» O3HAUAET
XUMHUYECKOE OTIMYME B COCIMHEHUM, IO CPABHEHMIO C MIPUPOIHBIM aHATIOTOM. XUMHUUYECKHE
MoIM(bUKAIUK OJIMTOHYKJIEOTHUIOB BKJIIOUAIOT HYKJICO3UIHbIE MOAU(DUKAIWMY (BKITIOUAS
MoaupuUKanum caxapHoro ¢parMeHTa ¥ MOIU(PUKAIIN a30TUCTHIC OCHOBAHMS) U MOAU(DUKALIN
MEXHYKJICO3UHBIX CBsI3el. B OTHOIIIEHUM OJIMTOHYKIIEOTHUAA XUMUUYECKAST MOAU(PUKALIS
BKJIFOYAET HE TOJIBKO OTJIMYUS B OCIEA0BATEIILHOCTH A30TUCTBIX OCHOBAHUM.

[Tpu ncroIb30BaHUM B HACTOSIIEM TOKYMEHTE, «(ypaHO3UII» O3HAYAET CTPYKTYPY,
COZICPKAIIYIO S-UJIEHHOE KOJIbI0, COJEpKAIIee YEThIpEe aTOMa YIJIepo/ia U OJIUH aTOM
KHUCIIOPOAA.

[Tpu ucnonb30BaHUM B HACTOSIIIEM TOKYMEHTE, «ITPUPOIHBIN caXxapHbIA (parMeHT»
o3HauaeT pubdodypaHo3ui, BcTpevatommiics B mpupoaHoit PHK, umm nesokcupubodypanosur,
BcTpeuatronuiics B mpupoanon JJHK.

[Tpu ucrop30BaHUM B HACTOSIIEM JTOKYMEHTE, «CaXapHbIN (hparMeHT» O3HAYAET
MIPUPO/IHBIN cCaXapHBIii (hparMeHT WK MOAU(MUIMPOBAHHBIN cCaXapHbIii (hparMeHT HYKJIeO3UIa.

[Tpu Mcnop30BaHUM B HACTOSIIEM JTOKYMEHTE, «MOIU(PUIMPOBAHHBIN CaXapHBIii
dbparMeHT» 0O3HAYAET 3aMEIICHHBIN CaXapHBIi (PparMeHT WM 3aMEHUTENh caxapa.

[Tpu ncnonp30BaHUM B HACTOSIIIIEM IOKYMEHTE, «3aMEIICHHbBIN caXxapHbIA (parMeHT»
O3HaudaeT (hypaHO3UI, KOTOPHIN HE SBISAETCS MPUPOTHBIM CaXapHbIM (parMeHTOM.
3ameneHHbIe caxapHble parMeHThI BKITIOUAIOT, HO HE OTPAHUYUBAIOTCS UMU, PypaHO3UIIBI,
COJIEPIKAIIME 3aMECTUTEIIU B 2'-IT0JIOKEHUH, 3'-TIOJIOKEHUH, 5'-TI0JIOKEHNUN W/WITH 4'-TTIOJIOKEHUH.
HexoTopsie 3amernieHHbIe caxapHbie (parMEHThI MPEACTABIISIOT COOOM OUIMKIMUECKUE
caxapHble (parMeHThl.

[Tpu ucrioIBp30BaHMM B HACTOSIIIIEM JTOKYMEHTE, «2'-3aMEIEHHBIN caxapHbIi (parMeHT»
O3HavyaeT PypaHO3U, COIePKAIIUN 3aMECTUTEND B 2'-1T0JI0KeHUU, OTIMYHbIN oT H nim OH.
Ecmu He ykazaHo uHoOe, TO 2'-3aMeIleHHbIN caXapHBIi (PparMeHT He SBIISIETCS OUIMKINIECKUM
caxapHbIM (pparMeHTOM (T.e. 2'-3aMeCTUTENh 2'-3aMEeIIEHHOTO caXxapHoTo (hparMeHTa He
00pa3yer MOCTHK C APYTUM aTOMOM pajukaia (ypaHO3HOT'O KOJIbLA).
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ITpu ncnonp3oBanuu B HactosimeM nokymente, «kMOE» o3nauaer -OCH,CH,OCH3;.

ITpu ucnoab30BaHMU B HACTOSIIEM TOKYMEHTE, «2'-F HyKJI€03U1» OTHOCUTCS K HYKJICO3UY,
cojiepiKaIieMy caxap, KOTOPbIi Colep uT GpTop B 2'-momoxeHnn. Ecimi He yka3zaHO HHOE, TO
¢dbtop B 2'-F HyKJI€03M 1€ HAXOIUTCS B pudo-1oioxkeHuu (3ameHsiss OH nipupoaHoit pubo3brl).

ITpu ncronp30BaHUKM B HACTOSAIIEM JOKYMEHTE, TEPMHUH «3aMEHUTEIb CaXxapa» O3HAYAET
CTPYKTYPY, KOTOpasi He COAEPKUT (hypaHO3UjIa U CITOCOOHA 3aMEHSTH MTPUPO/IHBIN caxapHbIN
(dbparMeHT HyKJIeo3u1a, TaK 4TO 0Opa3yIolIrecs: HyKJI€O3UHbIe CyObeTMHUIIBI MOTYT
CBSI3BIBATHCSI BMECTE W/UJIU CBSI3BIBATHCS C IPYTUMHU HYKJIEO3UAAMU C 00pa30BaHUEM
OJIMTOMEPHOTO COEIMHEHHS, KOTOPOE MOKET TMOPUIM30BATHCS C KOMILIEMEHTAPHBIM
OJIMTOMEPHBIM COEIMHEHUEM. TaKue CTPYTYpbl BKIOYAIOT KOJIbLA, CONEPKAIIUE IPYTrOe
KOJIMYECTBO aTOMOB, 4YeM (pypaHO3Us (Harpumep, 4, 6 Uiu 7-4jieHHbIE KOJIbLA); 3aMEHY
KUcIopoa pypaHo3uIa HEKUCIOPOAHBIM ATOMOM (HAIIPUMED, YTIIEPOIOM, CEpOM WU
a30TOM); WUJIM OJJHOBPEMEHHOE U3BMEHEHUE KOJIMYECTBO ATOMOB M 3aMEHY Kucinopoaa. Takue
CTPYKTYPBbI TAKKE MOT'YT COAEPKATh 3aAMEILIEHUS], COOTBETCTBYIOILIME 3aMEIICHUSIM, OITMCAHHBIM
JUIS 3aMENICHHBIX caXapHBIX (pparMeHTOB (HampuMep, 6-4JIeHHbIE KapOOMUKITNISCKUE
OMLIMKIIMYECKUE 3AMEHUTENM caxapa, HeoOs13aTeIbHO COIepIKallie JOTIOTHUTEIbHBIE
3aMeCTUTENN). 3aMEHUTEIIU caxapa BKIIIOYAIOT TAKXKe O0JIee CII0KHbIE CAXapHbIE 3AMECTUTEITU
(HarmpuMep, HEKOJIBIIEBBIE CUCTEMbI IEMTHUHON HYKJIEMHOBOM KUCIIOTHI). 3aMEHUTEIU caxapa
BKJTIIOYAIOT, 0€3 OrpaHuueHusi, MOP(HOTIUHO, [UKIOTEKCEHUITBI U IIMKJIOT€KCUTOJIHI.

ITpu ncnoIp30BaHUM B HACTOSIIEM JTOKYMEHTE, «OMIUKITMISCKUM caXapHbIii (hparMeHT»
O3Ha4YaeT MOJU(UIMPOBAHHBIN caXapHBbI (PparMeHT, coiepKalluil 4-7-4JIeHHOE KOJIbLO
(BKJTFOUAsI, HO HE OTPAHUYMBASICh (PYypaHO3UIIOM), COAEPIKAIIee MOCTHK, CBSI3BIBAIOIINM JTBA
aToma 4-7-4JIEHHOT'0 KOJIblia C 00pa30BaHUEM BTOPOI'O KOJIbLA, UTO IPUBOAUT K IMOJIYUEHUIO
OMIMKIIMYECKO CTPYKTYPbI. B HEKOTOPBIX BapuaHTaX pean3ainuu n300peTeHust 4-7-4ieHHOoe
KOJIBLIO TIPEJCTaBIISIET COOOM caxapHoe KOJbLo. B HEKOTOPBIX BapuaHTax pealn3anuu
n300peTeHus 4-7-4JIeHHOE KOJIbLO MpeIcTaBiseT coooi pypaHo3uil. B HEKOTOPBIX TaKUX
BapHaHTaX pean3alui n300peTEeHHUSI MOCTUK COSTUHSIET 2'-yTIIepo1 U 4'-yTiepo1 pypaHo3uia.

I1pu McroIb30BaHUM B HACTOSAIIEM JOKYMEHTE, «HYKJIEOTUI» O3HAUAET HYKJICO3HU/I,
JIOTIOJTHUTETLHO cojiepkatmii pochaTHYIO CBA3BIBAIONTYIO Tpyity. [1pu ucroabp3oBaHum B
HACTOSIIIEM TOKYMEHTE, «CBSI3aHHBIE HYKJIEO3UIbI» MOTYT OBITh WM HE OBITH CBSI3aHBI
dhochaTHBIMU CBSI3SIMU U, CIIEIOBATEIBLHO, BKIIIOUAIOT, HO HE OTPAHUYUBAIOTCS UMH,
«CBSI3aHHBIE HYKJIEOTU IbI». [IpH MCIIOIB30BaHMM B HACTOSAIIEM JOKYMEHTE, «CBI3aAHHBIE
HYKJICO3UIbI» MIPEACTABIISIIOT COOON HYKJIEO3U/Ibl, KOTOPBIE CBSI3aHBI B HEMPEPHIBHYIO
MOCJIEOBATEIILHOCTD (T.€. MEXKAY CB3aHHBIMU HYKJICO3UAAMU HET TOTIOJIHUTEIBHBIX
HYKJIEO3UIOB).

[Tpu ncronp30BaHUM B HACTOSIIEM JOKYMEHTE, «a30TUCTOE OCHOBAHUE» O3HAYAET IPYIIILY
aTOMOB, KOTOpPasi MOXKET ObITh CBSI3aHA C caXapHbIM (pparMeHTOM ¢ 00pa30BaHUEM
HYKJIEO3U[Ia, KOTOPBII MOXKET OBITh BHEAPEH B OJIMTOHYKJIEOTHU, U IIPU 3TOM yYKa3aHHAS
rpyIna AaTOMOB MOKET CBSI3bIBATHCS C KOMIUIEMEHTAPHBIM MPUPOIHBIM A30TUCTHIM
OCHOBAHMEM JIPYTOro OJIMTOHYKJICOTH 1A WM HYKJIEMHOBOM KUCIIOTHI. A30TUCThIE OCHOBAHUS
MOTYT OBITH TPUPOTHBIMH UIIH MOTYT OBITH MOIU(PUIMPOBAHHBIMHU.

ITpu ucnonp30BaHUM B HACTOSIIIEM JOKYMEHTE, TEPMUHBI «HEMOIU(DUIIMPOBAHHOE
A30TUCTOE OCHOBAHUE» UJIM «IIPUPOJHOE A30TUCTOE OCHOBAHME» O3HAYAIOT [IPUPOIHBIE
reTepouukinyeckue azotuctole ocHoBanus PHK v JIHK: myprHOBBIE OCHOBaHUS a1IeHUH
(A) v ryanun (G) v mupuMuIMHOBBIE ocHOBaHUs TUMUH (T), uTo3uH (C) (BKI0OYas S-METHIT
C) u ypamun (U).

[Tpu Mcnonp30BaHUM B HACTOSIIIEM TOKYMEHTE, «MOAU(PULUPOBAHHOE a30TUCTOE
OCHOBaHHME» O3HAYAET JIF000E a30TUCTOE OCHOBAHUE, KOTOPOE HE SIBJISIETCS TPUPOTHBIM
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A30TUCTHIM OCHOBAHUEM.

[Tpu ncrob30BaHUM B HACTOSIIEM JIOKYMEHTE, «MOIU(PUIUPOBAHHBIN HYKIICO3HU I»
O3HaYaeT HYKJICO3U/I, COACPIKAIIMIA 10 MEHBIIIEH Mepe OJIHY XUMUYECKYIO MOIU(DUKALUIO, TIO
cpaBHeHMIO ¢ TpupoaHbiMU HyKiTeozuaamu PHK v JIHK. MoaudunmpoBaHHbIe HYKIICO3UTBI
cozepkaT MOIU(PUIMPOBAHHBIN caxapHbIi GparMeHT W/Wiau MOIU(PUIMPOBAHHOE a30TUCTOE
OCHOBAHMUE.

ITpu ucnop30BaHUM B HACTOSIIEM JOKYMEHTE, «OUIUKIIMUECKUN HYKI€03U1» UITH «BNA»
O3HAYaeT HYKJICO3U]I, COJAEPKAIIUIM OUIIMKIIMUECKUN caXxapHBbIi (pparMeHT.

ITpu ucnonb30BaHKUM B HACTOSIIIEM JOKYMEHTE, «CTEPUUYECKU 3aTPYTHEHHBIN 3TUII-
HYKJICO3U» UM «CEt» 03HauaeT HyKJIe03u 1, COACPKAIIUNA OMIUMKIIMYECKUI CaXapHbIii
dbparmeHT, KOTOPHIi coaepxuT MocTuk 4'-CH(CH3)-0O-2'".

ITpu ucionp30BaHNUM B HACTOSIIIEM JOKYMEHTE, «HYKJIEO3U 3AKPBITON HYKJIIEMHOBOW
KUCTTOThI» WM «LNA» 03Ha4aeT HyKJICO3U, COAEPKAINIM OULIMKIMYECKUI CaXapHBIi
dbparmMeHT, KOTOpbId coepkuT MOCTUK 4'-CH,-0-2'".

[Tpu ucnonp30BaHUM B HACTOSIIIIEM JOKYMEHTE, «2'-3aMEIIEHHbIA HYKIJIEO3UI» O3HAYAET
HYKJICO3U/I, COJIEPKALIUI 3aMeCTUTEND B 2'-110J10keHuH, oTiiMuHbd oT H nium OH. Ecnu He
yKa3aHO MHOE, TO 2'-3aMEIIeHHbIN HYKJICO3U 1 HE SIBJISETCS] OULMKIMYECKMM HYKJIEO3UIOM.

ITpu ucroIb30BaHMM B HACTOSIIIEM JOKYMEHTE, «IE€30KCUHYKIICO3U1» O3HAYAET HYKIICO3U/,
coaepxammii 2'-H ¢pypaHo3Hbli caxapHbli (PparMeHT, HAXOSAIIMUICS B TPUPOIHBIX
nezoxcupubonykieosunax (JJHK). B HekoTopbIX BapuaHTax peanu3anuu u3o0peTeHus 2'-
JIE30KCUHYKJICO3H T MOKET COJIEPIKATh MOTU(PUIMPOBAHHOE A30TUCTOE OCHOBAHHE UITH MOXKET
coaepxaThb azotucroe ocHoBanne PHK (Hanmpumep, ypauun).

ITpu ncriosb30BaHUM B HACTOSILIIEM JOKYMEHTE, «OJIMTOHYKJIEOTHI» O3HAYAET COEIMHEHNE,
CoZieprKalllee MHOYKECTBO CBSI3aHHBIX HYKJICO3UI0B. B HEKOTOPBIX BapMaHTax peau3anuu
U300peTeHUsT OJTUTOHYKJIEOTHT COJIEPIKUT OJIMH WM 00Jiee HeMOIU(DUITMPOBAHHBIX
pubonykieosnnoB (PHK) n/umm HemoguduimpoBaHHBIX Ae30KcuprOoHyKiIeo3unos (JITHA),
W/WIM OJIMH WK 6oJiee MOIM(ULMPOBAHHBIX HYKJIEO3UIOB.

ITpu ucnonp30BaHMM B HACTOSIIIEM JOKYMEHTE, «OJIMTOHYKIICO3UI» O3HAYAET
OJIMTOHYKJIEOTUJI, B KOTOPOM HU OJIMH U3 MEKHYKIICO3UIHBIX CBA3EH HE COACPKUT aTOM
docdopa. I1pu ncnonb30BaHUM B HACTOSIIIEM JOKYMEHTE, OJIMTOHYKJICOTH/IbI BKIIIOYAIOT
OJIMTOHYKJIEO3U/IBI.

[Tpu ucoIb30BaHUM B HACTOSIILIEM JOKYMEHTE, «MOIM(ULUPOBAHHBIN OJIMTOHYKIICOTH I»
O3HAYaeT OJIMTOHYKJICOTHU], COICPKAIIHI TI0O MEHBIIIEH Mepe OMH MOTUPUIMPOBAHHBIIMI
HYKJIEO3U]I U/UJIM 110 MEHBIIIENH Mepe OJIHY MOIU(PULMPOBAHHYIO MEKHYKIIEO3UIHYIO CBSI3b.

ITpu ucnonp30BaHNMM B HACTOSIIEM NJOKYMEHTE, «CBSI3b» WUIIN «CBS3BIBAIOIIAS IPYIIITA»
O3HAyaeT IpyMnIly aTOMOB, KOTOPasi CBSI3bIBAET BMECTE JIBE WM O0JIee APYTUX TPy AaTOMOB.

ITpu ucnonp30BaHUM B HACTOSIIIEM JOKYMEHTE, «MEKHYKIICO3UIHAS CBSI3b» O3HAYAET
KOBAJIEHTHYIO CBS3b MEXIY COCETHUMU HYKIIEO3UIAMU B OJIMTOHYKJIEOTH/IE.

[Tpu ucnonp30BaHMUM B HACTOSIIIEM JOKYMEHTE, «IIPUPOIHASI MEKHYKIICO3UIHAS CBA3b»
o3HavaeT (ochoaudbupHyro cBsi3b 3' ¢ 5.

[Tpu ucnonb30BaHMU B HACTOSIIEM IOKYMEHTE, «MOIU(PUIMPOBAHHAS MEKHYKIICO3UTHAS
CBSI3b» O3HAYAET JIFOOYIO0 MEKHYKIICO3UIHYIO CBSI3b, OTIMUHYIO OT MPUPOTHOM
MEKHYKJIEO3UTHOU CBSI3U.

ITpu ncnonp30BaHUM B HACTOSILLEM TOKYMEHTE, «KOHLEBASIA MEXKHYKIIEO3UIHAS CBI3b»
O3HAYAET CBSI3b MEXAY ITOCIEAHUMHU ABYMS HYKIIEO3UAAMU OJIMTOHYKJIEOTUAA WU €TO
oIpe/ieIeHHON 001acTu.

[Tpu ucTIOIB30BaHMM B HACTOSIIIIEM TOKYMEHTE, «(hochopHas CBSA3bIBAIOIIAS TPYIIITA»
O3HauaeT CBA3BIBAIOLLYIO I'PYIILY, coAeprKalyto aToM dpocdopa. DochopHbie CBSI3bIBAIOIINE
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CPYIIIBI BKIIIOYAIOT, 0€3 OrpaHUYEHUs, TPYIIIbI, UMerolue popmyIy:

rze:
R, 1 Ry, KaXIplil He3aBUCUMO, TpeACTaBIsAoT coboit O, S, CH,, NH unu NJ, rae J4

npencrasisier coboit C;-Cg ankui uium 3amenieHHbin Ci-Cq anku;

R}, mpencrasisiet coboit O uim S;

R, mpexncrasisier co6oit OH, SH, C-Cg ankui, 3ameniennblil C-Cg ankui, Ci-Cg ankokcH,
3aMenieHHbIN C-Cg aTKOKCH, aMUHO WJIM 3aMEILEHHbBIA aMUHO; U

J; mpencrasnser coboit Ry, mpeacrasisier codoit O wnu S.

dochopHbIe CBA3BIBAIOIINE I'PYMITBI BKIOYAIOT, 0€3 orpaHuyeHus, hochoauddpup,
trodocdar, murnodocdat, pocdonar, pochopamuaar, hpochoprnoamuaar,
TUuoHoankunpochoHat, pochorpuaupsl, THOHOATKUIPOChOTPpUIPUPEI U OopaHodochaT.

[Tpu ncrob30BaHUM B HACTOSIIEM JTOKYMEHTE, «MEKHYKIIeo3uaHas pocopHast
CBSI3BIBAIOINAS TPYIIa» 03Ha4aeT (GOCPOPHYIO CBSI3BIBAIONIYIO TPYIIITY, KOTOPAas HAMPSIMYIO
CBSI3BIBAET /IBA HYKJICO3U/A.

ITpu KCITOIL30BAHMH B HACTOSIIIEM JTOKYMEHTE, «HE MEXHYKIIeo3uaHast hochopHast
CBSI3BIBAIOINASI TPYITIa» O3HAaUYaeT PoChOPHYIO CBI3BIBAIOIILYIO IPYIIILY, KOTOPAs HE CBSI3bIBACT
HaMpsIMYIO J1Ba HyKJIeo3uaa. B HEKOTOPBIX BapuaHTax peanu3aluu u300peTeHus He
MEeXHYKIIeo3uaHas (hochopHast CBSI3bIBAOINAS TPYIINA CBSI3bIBACT HYKIICO3HU/T C TPYTITION,
OTJIMYHOI OT HYKJIEO3UJa. B HEKOTOPBIX BapuaHTax peain3alui U300peTeHns He
MeXHYKIIeo3uaHas (ochopHas CBA3BIBAIOIIAS TPYIINA CBI3BIBACT ABE TPYIIbI, HU OJHA U3
KOTOPBIX HE SIBJISETCS HYKIICO3UIOM.

ITpu UCITOIL30BAHMU B HACTOSIIEM JIOKYMEHTE, «HEUTpalIbHAS CBSA3bIBAIOIIAS TPYITITa»
O3HayYaeT CBS3BIBAOIIYIO TPYIITY, KOTOpas He UMeeT 3apsiaa. HelrpaibHble CBA3BIBAIONINC
CPYIIIBI BKIIOYAIOT, 0e3 orpanuydeHus, pochorpusrdupsl, Metuidochonatsr, MMI (-CH,-N

(CH3)-0O-), amua-3 (-CH,-C(=0)-N(H)-), amua-4 (-CH,-N(H)-C(=0)-), dbopmanerans (-O-
CH,-O-) u Tuodopmanerans (-S-CH,-O-). JlonoTHUTETbHbIE HEUTPATbHBIE CBA3BIBAIOIINE

TPYIIIbI BKIIFOYAKOT HEUOHHBIE CBSI3U, COAEPIKAIME CUIOKACAH (IUATIKUICUIOKCAH),
KapOOHOBBIN CII0XKHBIN 3(Up, KapOoKcaMu, Cyabdul, CyITb(OOHOBBIN CII0XKHBIN 3DUp 1
amuzbl (cM., Hatpumep: Carbohydrate Modifications in Antisense Research; mox pex. Y.S.
Sanghviu PD. Cook, ACS Symposium, cepust 580; ritaBsl 3 u 4, (cc. 40-65)). JlononHUTENbHBIE
HEUTpaJibHbIE CBSA3bIBAIOILIME I'PYIIITbI BKJIFOUAIOT HEMOHHBIE CBSI3U, COJIEpKaIlMe CMEIIaHHbIE
cocraBubie yactu N, O, S u CH,.

[Tpu ncroTp30BaHUM B HACTOSIIEM JTOKYMEHTE, «MEKHYKIICO3UHASI HEUTpaThHAS
CBSI3BIBAIOIIAS TPYIIIa» O3HAYAET HEUTPATHHYIO CBSI3BIBAIOIYIO IPYIIITY, KOTOpas HAIIPSMYIO
CBSI3BIBAET /IBA HYKJICO3U/IA.

[Tpu ucrob30BaHUM B HACTOSIIEM JIOKYMEHTE, «HE MEKHYKIICO3UTHASI HEUTpaJIbHAas
CBSI3BIBAIOIIAS TPYIIa» O3HAYAET HEUTPAJIBbHYIO CBSI3BIBAIOIIYIO TPYIITY, KOTOPas He
CBSI3BIBAET HAIIPSIMYIO JIBA HYKJIEO3U1a. B HEKOTOPBIX BapraHTaX peaan3aluy N300 peTeHUS
HEe MEXHYKJICO3UIHASI HEUTpaJIbHAs CBSI3bIBAIOIIASI TPYIITIA CBSI3bIBAET HYKJICO3HU/] C TPYIIIION,
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OTJIMYHOI OT HYKJIeO3UJa. B HEKOTOPBIX BapuaHTax peam3alul U300peTeHus He
MEKHYKJIEO3UIHASL HEUTPAIbHAS CBA3bIBAIOIIAS IPYIIA CBA3BIBAET JIBE IPYIIIIbI, HU OJIHA U3
KOTOPBIX HE SIBJISIETCS] HYKJIEO3UIOM.

ITpu Mcnop30BaHUM B HACTOSILIEM TIOKYMEHTE, «OJIMTOMEPHOE COEIMHEHUE» O3HAYAET
MOJIMMEPHYIO CTPYKTYPY, COAEPKAILYIO IBE UK OoJiee cyOCTpyKTyp. B HEKOTOPBIX BapuaHTax
peanu3anry U300 PETEHHS OJTMTOMEPHOE COSTMHEHUE COJIEPKUT OJIMTOHYKJIEOTH . B HEKOTOPBIX
BapUaHTaXx peajiM3alyy U300peTEeHUs] OJIMTOMEPHOE COEIMHEHUE COJEPIKUT OJIHY Uiu OoJiee
KOHBIOTUPOBAHHBIX I'PYIIT W/UJIM KOHLEBBIX I'PyNIl.B HEKOTOPBIX BapUaHTaX peaau3aluu
U300pETEHUs OJIMTOMEPHOE COEAMHEHUE COCTOUT U3 OJIMTOHYKIeoTU1a. OJIMrOMepHbIE
COEIMHEHUS BKIIIOYAIOT TAKXKE IIPUPOIHBIE HYKJIIEMHOBBIE KUCIIOThIL. B HEKOTOPBIX BApuaHTax
peanu3ayy u300peTeHus OJTUTOMEPHOE COEIMHEHUE COJIEPKUT CKEJIET OAHOM uin Hoiee
CBSI3aHHBIX MOHOMEPHBIX CYOBEANHMUL, IPU ITOM KaxJas CBSI3aHHAsI MOHOMEpHAs
CyOBeIMHULA MTPSIMO WIIM KOCBEHHO MPUCOEIMHEHA K FeTePOLUKINYECKOMY OCHOBHOMY
dbparmeHTy. B HEKOTOPBIX BapraHTaX peaau3ayy U300pPEeTEHUS! OJTUTOMEPHBIE COSTUHEHUS
MOTLYT COJIEPKaTh TAKKE MOHOMEPHBIE CyOBEIMHULBI, KOTOPbIE HE CBS3aHBI C
reTePOLUKINIECKUM OCHOBHBIM (PparMeHTOM, OOecIieunBast TAKUM 00pa30M CalThI C
yIJICHHBIMU OCHOBAHUSAMU. B HEKOTOPBIX BapraHTaX peau3alyu U300 peTeHUs CBSI3H,
COEIMHSIOIIME MOHOMEPHBIE CyOBETMHULBI, CaxapHble (parMEHThI WIIM 3aMEHUTEIH U
reTepOLUKINIECKHEe OCHOBHBIC (PpArMEHTHI, MOTYT OBITh HE3aBUCUMO MOAU(DUIMPOBAHbIL. B
HEKOTOPBIX BApUAHTAX peaan3aly U300peTeHus eIMHUIA CBSI3b-caxap, KOTOpas MOXKET
COZICPKATh WIM HE COJIEPKATh T'€TEPOLUUKINUYECKOE OCHOBAHUE, MOXKET OBITh 3aMEIlEHA
MHMETHUKOM, TAKUM KaK MOHOMEDHI B IIENTUIHBIX HYKJIEMHOBBIX KUCIOTAX.

ITpu ncnonp30BaHUM B HACTOSILLEM TOKYMEHTE, «KOHLEBAS IPYINAa» O3HAYAET OJIMH WK
0oJ1ee aTOMOB, IPUCOETUHEHHBIX K JIIOOOMY WIIM K 000MM 3'- WK 5'-KOHI[AM OJIMTOHYKJICOTHIA.
B HEKOTOPBIX BapuaHTaX peasiv3alui H300peTeHNs KOHLEBAsI TPYIINa MPEACTaBIIseT cCOO0H
KOHBIOTUPYIOLIYIO TPYIIy. B HEKOTOPBIX BapyuaHTax peav3alyuy U300peTeHusl KOHLEBAs
IpyIIa COAEPKUT OAUH WM O0Jiee HYKIICO3UI0B KOHIEBOW T'PYIIIIBL.

ITpu McnoIb30BaHUM B HACTOSILIEM TIOKYMEHTE, «KKOHBIOTAT» WU «KOHBIOTUPYIOLIAS
rpyniia» 03HA4aeT aTOM WJIM TPYIIILY aTOMOB, CBA3aHHYIO C OJIMTOHYKJIEOTUIOM WIIH
OJIMTOMEPHBIM coeTMHeHueM. Kak nmpaBuiio, KOHbIOTUPYIOLIUE IPYIITBI MOAU(PUIMPYIOT OHO
WK 0oJjiee CBOWCTB COEAMHEHMUSI, K KOTOPOMY OHHM IIPUCOEAMHEHBI, BKJIIOUAs, HO HE
OTIPaHUYMBASICh MU, CBOMCTBA (hapMaKOIMHAMUKH, (apMaKOKUHETUKH, CBSI3bIBAHMS,
ITOTJIOLIECHMS, KJIETOUYHOTO PACIIPEAEIICHUS, KIIETOYHOIO 3aXBaTa, 3aps/1a U/UI BbIBEICHUS.

ITpu ucnonp30BaHUM B HACTOSIIEM JOKYMEHTE, « IMHKEP KOHBIOTATa» UJIU «JIMHKEP» B
KOHTEKCTE KOHBIOTMPYIOLINE IPYIIIBI 03HAYAET YACTh KOHBIOTMPYIOLIUE IPYIIIIBI,
COJIEPXKAIIYIO JIFOOOM aTOM WJIM TPYIIIY aTOMOB M KOBAJIEHTHO CBSI3bIBAIONIYIO (1)
OJIMTOHYKJIEOTH/I C APYT Ol YACThIO KOHBIOTMPYIOLIME I'PYIIIbI UM (2) 1Be Uik OoJiee yacTeit
KOHBIOTUPYIOIINE TPYTIIIHL.

KoHnsbrorupyromue rpynisl HoKa3aHbl B HACTOSILIEM TOKYMEHTE KaK paJIUKallbl,
00€ecreunBaloIIMe CBA3b 7151 00Opa30BaHUS KOBAJIEHTHOI' O IPUCOEANHEHUS K OJIMTOMEPHOMY
COEAMHEHUIO, TAKOMY KaK aHTUCMBICIIOBBIN OJIMTOHYKJIEOTUl. B HEKOTOPBIX BapUaHTax
peanzanuy u300peTeHus TOUYKa IPUCOESTUHEHUS Y OJIMTOMEPHOTO COSTUHEHUS ITPECTABISET
co00i1 3'-aToM KUCIIopoJa 3'-TuAPOKCUIIBHOMN T'PYIIIbI 3'-KOHLEBOTO HYKJIEO3U1a
OJINTOMEPHOT'0 COEAUHEHUS. B HEKOTOPBIX BapHaHTaX peaju3alyd U300 peTeHus! TOUKa
MIPUCOEAVHEHUS Y OJIMTOMEPHOTO COSAMHEHUS TIPEICTABIIsIeT coboli 5'-aToM Kucimopoaa S'-
TMIPOKCUIBHOM IPYIIIBI 5'-KOHLEBOI0 HYKJIEO3Ua OJIMTOMEPHOTO COEIMHEHUS. B HEKOTOPBIX
BapHaHTaX peajn3aly U300peTeHus CBSI3b sl 0Opa30BaAHMS IPUCOCIMHEHUS K
OJIMTOMEPHOMY COEJIMHEHUIO MPEACTABIISIET COOO PACHIEIUISIEMYIO CBsI3b. B HEKOTOPBIX
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TaKUX BapUaHTaX peai3alvyi U300peTeHus TaKasl paculeruisieMasi CBsi3b COCTaBJIIsIeT BeCh
WIIM 9aCTh PACIIEIUISIEMOTO (hparMeHTa.

B HekOTOpBIX BapuaHTax peaau3alui U300peTeHus] KOHbIOTUPYIOIIKE TPYIIIBI COAEPKAT
paciernisieMslii hparMeHT (Harpumep, paciieruIsieMy o CBsI3b MITH PACHICTUISIEMbIi HyKJICO3H/T)
¥ 4acTh yIJIIEBOJAHOTO KIacTepa, TaKyto Kak yacth kinactepa GalNAc. Takast yactb
YIJIEBOJHOTO KIIacTepa COJIEPKUT: HALETUBAIOIIUN (PparMeHT 1, He00sA3aTeIbHO, TUHKED
KOHBIOraTa. B HEKOTOPBIX BapuaHTaX peaan3aniyd N300 peTeHHs 4acTh YIIIEBOTHOTO KilacTepa
OTPE/IETISIOT MO KOJIMYECTBY U CYITHOCTH Jiuranaa. Hampumep, B HEKOTOPBIX BapuaHTax
peanuzanuu u300peTeHHs YacTh YIIEBOAHOTO KilacTepa colepkut TpH rpymmbl GalNAc u
o603HayeHa «GalNAc3». B HEKOTOpBIX BapUaHTax peain3alyi U300peTeHusl YacTh

YIJIEBOJHOTO Ki1actepa cojepkut 4 rpyribl GalNAc u o6o3HaueHa «GalNAcy». KonkperHbie

YACTH YIJIEBOAHBIX KJIACTEPOB (MMEIOIIME KOHKPETHYIO CBSI3KY, TPYIIITbI BETBJIICHUS U JIMHKEpA
KOHBIOraTa) OIMMUCAaHbI B HACTOSIIEM JJIOKYMEHTE U 0003HAYCHBI PUMCKOM U(DPOM C
MOCJEeIYIOIIMM HUKHUM MHJIEKCOM «a». COoOTBeTCTBEHHO, «GalNac3-1,» OTHOCUTCS K

KOHKPETHOM YaCTH yIJIEBOJIHOTO KJIACTEPa KOHBIOTUPYIOUIUE FPYIIIIbI, UMEIOLIEH 3 TPyIIIbI
GalNac ¥ KOHKPETHO OTIPE/ICIICHHYIO CBSI3KY, TPYIIBI BETBICHUS U JIMHKepa. Takol ¢parMeHT
YIJIEBOJIHOTO KJIACTEPA MPUCOEIMHEH K OJIMTOMEPHOMY COEAMHEHUIO Yepe3 PACILIEIIIIEMbIN
(dbparMeHT, Takoi Kak pacuieruisieMasi CBsi3b WK paclleIUIsieMblii HYKJICO3U/I.

ITpu KCTIOIB30BaHMM B HACTOSIIIIEM JTOKYMEHTE, «PACIICTIIIEMbIi (h)parMeHT» O3HaAYaeT
CBSI3b WJIM TPYMILY, KOTOPast MOKET OBbITh pacileryieHa Mpy GU3M0IOTMUECKUX YCIOBUsIX. B
HEKOTOPBIX BApUAHTAX pealn3alui U300peTeHUs paclleIisieMbli (f)parMeHT pacIleIuIsieTCs
BHYTPH KJIETKU UJIM BO BHYTPUKIIETOUHBIX OT/IEIAaX, TAKUX KAK JU30COMa. B HEKOTOPBIX
BapUaHTAaX peaiu3alii U300pETeHUs pACHICTIIEMbIN (DparMeHT paclIeryIseTCsl 3HI0T€HHBIMU
dbepMeHTaMu, TAKUMH KaK HyKJIea3bl. B HEKOTOPBIX BapMaHTaX peaM3alyi H300peTeHHUS
pacieruisieMbiit pparMeHT COAEPIKUT FPYIIY aTOMOB, UMEIOIIYIO OJIUH, ABa, TPH, YEThIPE
WM 00JIee YEThIPEX PACLIEIUISIEMBIX CBA3EH.

ITpu ncrionb30BaHMM B HACTOSIIIEM JOKYMEHTE, «pacIlerisieMas CBsi3b» O3HAUAET JIIO0YIO
XUMHYECKYIO CBSI3b, KOTOPAsi MOXKET ObITh pacilieryieHa. B HeKOTOPBIX BapuaHTax peaju3auyu
M300peTeHrs paclieriseMast CBSI3b BRIOpaHa 13: aMua, IOJIMaMuUa, CJI0KHOTO 3(upa,
acupa, 0OTHOTO UJIM 000UX CITOKHBIX 3UpOoB ochoauddupa, pochaTHOTO CIOKHOTO APUpa,
Kapbamara, TucyIbGuIa Wik NenTuIa.

ITpu Mcnonp30BaHUM B HACTOSIIIIEM TOKYMEHTE, «YTJI€BOAHBIN KJIACTep» O3HAUAET
COEIMHEHHE, UMEIOIIIee OJMH UK OoJiee YTIIEBOAHBIX OCTATKOB, IPUCOEAMHEHHBIX K CKEIIETY
WM CBSI3BIBAIOIIIEH TpYIIIE, (CM., HAIIpUMep, yosmkanuio Maier et al., "Synthesis of Antisense
Oligonucleotides Conjugated to a Multivalent Carbohydrate Cluster for Cellular Targeting,"
Bioconjugate Chemistry, 2003, (14): 18-29, koTopasi B OJIHOM 00beMe BKJIFOUEHA B HACTOSIIIUHN
JIOKYMEHT MOCPEJCTBOM CChUIKM, WK Rensen et al., "Design and Synthesis of Novel N-
Acetylgalactosamine-Terminated Glycolipids for Targeting of Lipoproteins to the Hepatic
Asiaglycoprotein Receptor," J. Med. Chem. 2004, (47): 5798-5808, rae npuBeAeHBI IPUMEPDI
YTJIEBOJIHBIX KOHBIOTMPOBAHHBIX KJIACTEPOB).

[Tpu ncronb30BaHWM B HACTOSIIEM JOKYMEHTE, «IIPOU3BOJTHOE YIIJIEBO/1a» O3HAYAET JIF000e
COE/IMHEHHE, KOTOPOE MOXKET OBITh CHHTE3UPOBAHO C IPUMEHEHHUEM YIJIEBOJA B KAUECTBE
UCXOAHOI'0 MaTepralia UM IPOMEXYTOUYHOT O COEIMHEHHUSI.

[Tpu McnoTb30BaHUM B HACTOSIIEM JOKYMEHTE, «yTJIEBOI» O3HAYACT TPUPO/IHBIN YIIIEBO/I,
MOAU(DUIMPOBAHHBIN YIIIEBOJI WM IIPOU3BOJIHOE YIJIEBOIA.

ITpu Mcnop30BaHUM B HACTOSILIIEM TOKYMEHTE, «3aIMTHAS IPyNIIa» O3HAYAET JIF000e
COE/IMHEHHE WUJIU 3AIIUTHYIO TPYIIY, U3BECTHYIO CIIENUAIUCTAM B JAHHON 00JIaCTU TEXHUKH.
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He orpanuuuBaroiye mpuMepsbl 3alIMTHBIX TPYII MPECTaBICHBI B ITyOIMKanuu "Protective
Groups in Organic Chemistry", T.W. Greene, PG.M. Wuts, ISBN 0-471-62301-6, John Wiley &
Sons, Inc, Hero-Mopk, ToitHOE cojiepskaHne KOTOPOii BKITIOYEHO B HACTOSIIIHIA TOKYMEHT
IIOCPEICTBOM CCBUIKH.

ITpu ucnonb30BaHUM B HACTOSAIIIEM IOKYMEHTE, «OIHOLIETIOUEYHOE» O3HAYAET OJIMTOMEPHOE
COEIMHEHHE, KOTOPOE HE TMOPUIU3ZOBAHO C €r0 KOMIUIEMEHTOM U KOTOPOE HE UMEET
JIOCTAaTOYHOM CAMOKOMIUIEMEHTAPHOCTBIO ISl 0O0Pa30BAHUSI YCTOUMBOI'O COOCTBEHHOT'O
JyTUIeKca.

[Tpu vcronp30BaHUM B HACTOSAIIEM JOKYMEHTE, «IBYXLUEIIOUYEUHOE» O3HAYAET Mapy
OJIMTOMEPHBIX COEAUHEHUI, KOTOPBIE TMOPUIM30BAHBI JPYT C IPYTOM, UJIU OJTHO
CaMOKOMITJIEMEHTAPHOE OJIMTOMEPHOE COEAMHEHNE, KOTOPOE 00pa3yeT IIIMUIEYHYIO CTPYKTYPY.
B HEKOTOPBIX BapHaHTAX peaIu3aluuu U300 PETEHHS IBYXLENOYEUHOE OJIMTOMEPHOE
COEAUHEHUE COJIEPIKUT MEPBOE U BTOPOE OJIMTOMEPHOE COETUHEHUE.

[Tpu ucnosib30BaHUM B HACTOSIIIIEM JOKYMEHTE, «AHTUCMBICTIOBOE COE[IMHEHUE» O3HAYAET
COEAMHEHUE, COJIEPIKAIIEE UM COCTOSIIIEE U3 OJIMTOHYKIIEOTHIA, IO MEHBIIEH MEPE YACTh
KOTOPOIr'o KOMIUIEMEHTAPHA LEIEBON HYKJIEHHOBOM KUCIIOTE, C KOTOPOM BO3MOXHA €T0
ruopUIM3als, YTO TPUBOIUT K MOJTYUEHHUIO 10 MEHbIIIENH MEPE OJTHOM AHTUCMBICTIOBOM
AKTUBHOCTH.

[Tpu ucnosIb30BaHUK B HACTOSIIEM JOKYMEHTE, «KAHTUCMBICIIOBASI AKTUBHOCTb» O3HAYAET
T060€ 0OHAPYKUBAEMOE U/WUIIK U3MEPUMOE U3MEHEHUE, 00YCIIOBIIEHHOE TMOpuan3anyent
AHTUCMBICIIOBOTO COEIMHEHHUSI C €r0 LEJIEBON HYKJIEMHOBOM KUCIOTON. B HEKOTOPBIX
BapUAHTAX peai3alii U300PETeHUsI AHTUCMBICTIOBASI AKTUBHOCTD BKJIIOYAET MOIYJIUPOBAHUE
KOJIMYECTBA WJIM AKTUBHOCTHU TPAHCKPUIITA LEJIEBON HYKJIEMHOBOM KUCIOTHI (HAIIpUMED,
MPHK). B HekoTOpBIX BapuaHTax peanu3aluy U300peTeHus aHTUCMbICIIOBASI AaKTUBHOCTh
BKJIIOYAET MOJIyJIMpoBaHue cruiaiicunra npe-MPHK.

[Tpu ucrosib30BaHUM B HACTOSIIIIEM JOKYMEHTE, «AHTUCMBICTIOBOE COEIMHEHUE HA OCHOBE
PHKa3s1 H» 03HauaeT aHTUCMBICIIOBOE COEAMHEHUE, B KOTOPOM IO MEHBIIIEN MEPE YaCTh
AHTHCMBICIIOBOY AKTUBHOCTH AHTUCMBICIIOBOTO COEIMHEHUS 00YCIIOBIIEHA THOpUAN3aLUen
AHTUCMBICIIOBOTO COEIMHEHMUS C LEIEBON HYKIIEMHOBOM KHUCIOTOW U MOCIIEAYIOIIUM
pacIIerieHUeM LEeJIeBOM HYKJIEMHOBOM KUCIIOTHI oA aerictBueM PHKazer H.

[Tpu ucrosib30BaHUM B HACTOSIIIIEM JOKYMEHTE, «AHTUCMBICTIOBOE COEIMHEHUE HA OCHOBE
RISC» 03Ha4aeT aHTUCMBICTIOBOE COEIMHEHUE, B KOTOPOM I10 MEHbIIIEH MEpPE YaCTh
AHTHCMBICIIOBOV aKTUBHOCTHU aHTUCMBICIIOBOT'O coeuHeHus1 o0ycnosiena PHK-
MHAYLIUPYEMbIM KOoMILIEKCOM caineHcuHra (RISC).

[Tpu ncrob30BaHUM B HACTOSIIEM JIOKYMEHTE, «OOHAPYKEHHUE» UITH «U3MEPEHUE»
O3HAYaeT, YTO BHITTOJIHEHO UCIBITAHUE WM AHAJIU3 JJ1s1 OOHAPYKEeHUsI UK u3MepeHusi. Takoe
OoOHapyXeHHe W/UIIM U3MEPEHUE MOKET MPUBOJIUTH K PE3YJIHbTATY C HYJIEBBIM 3HAUCHUEM.
CrienoBaTenbHO, 1aXe €CIM UCIIBITAHUE 111 OOHAPYKEHUS UIIM U3MEPEHUS TPUBOJIUT K
0OHAPYKEHUIO OTCYTCTBUSI aKTUBHOCTHU (HYJIEBOM aKTUBHOCTHU), TO CTaIUsI OOHAPYKEHUS
WJIM U3MEPEHUS AaKTUBHOCTH ObLJIa BBIIIOJIHEHA.

[Tpu ucnonp30BaHUM B HACTOSIIEM JOKYMEHTE, «OOHApYKUBaeMasi WU u3mMepumast
AKTUBHOCTb» 03HAYAET CTATUCTUYECKU 3HAUUMYIO AKTUBHOCTD, KOTOPAs HE SABJISIETCS HYJIEBOM.

[Tpu ucoIb30BaHNUM B HACTOSAIIEM IOKYMEHTE, «I10 CYIIECTBY HE U3MEHEHHbIN» O3HAYAET
HEOOJIBIIIOE UIIU OTCYTCTBUE U3MEHEHUsI KOHKPETHOTO MapaMeTpa, B YACTHOCTH, IO CPABHEHUIO
C IPYT'MM MapaMeTpoM, KOTOPbI U3MEHUIICS TOpa31o 0omplie. B HEKOTOpPBIX BapUaHTax
peanu3anyu U300 peTeHUs MapaMeTp SIBJISIETCS 11O CYIIECTBY HE U3MEHEHHBIM, €CJIU €0
U3MEHEHUE COCTaBUIIO MeHee 5%. B HEKOTOPBIX BapuaHTaxX peav3alyy U300 peTeHUS
IapameTp ABISETCS IO CYLIECTBY HE U3BMEHEHHBIM, €CIIM €70 U3MEHEHHUE COCTABUJIO MEHEE
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JIBYX pa3, TOrJa KaKk U3BMEHEHHUE APYroro napamMerpa COCTaBUIIO IO MEHbIIEH MEPE J1eCATh
pa3. HanmpuMep, B HEKOTOPBIX BapUaHTaX peaanu3aluyd M300peTeHUs aHTUCMBICTIOBAS
AKTUBHOCTH MPEICTABIISAECT COOON U3MEHEHUE KOJIMUECTBA LEIEBOM HYKJIEMHOBOM KUCIIOTHI.
B HEKOTOPBIX TAKUX BapyuaHTAX pealin3aluu U300pEeTEHUS] KOJIMUECTBO HELEJIeBON
HYKJIEMHOBOW KUCIIOTHI SIBJISIETCS MO CYIIIECTBY HE U3MEHEHHBIM, ECJIM OHO U3MEHSIETCS TOPaA310
MEHBIIIE, YEM U3MEHSIETC KOJIMUYECTBO LEJIEBOM HYKJIEMHOBOW KHUCIIOTHI, HO 3TO U3MEHEHUE
He 00513aTeIbHO TI0JKHO OBITH HYJIEBBIM.

[Tpu ucnonp30BaHUM B HACTOSIIIIEM JOKYMEHTE, «3KCIPECCUSI» O3HAYAET ITPOILIECC,
MOCPEACTBOM KOTOPOI'O T€H B KOHEYHOM UTOre MpeoOpa3yeTcs: B OEIOK. DKCIpeccus
BKJIFOYAET, HO HE OTPAHUYMBAETCS 3TUM, TPAHCKPUIILUIO, ITOCT-TPAHCKPUIILMOHHYIO
Mo upUKAIMIO (HaITpUMep, CIUTAaMCHHT, TTOJIMaIcCHUIMpOBaHKe, JoOaBIeH e 5'-Kama) 1
TPAHCIISIIUIO.

ITpu KcIIOIb30BaHUM B HACTOSIIIEM JOKYMEHTE, «IleJieBasi HyKJIEMHOBAS KMCIIOTa» O3HAYaeT
MOJIEKYJTY HYKJIEMHOBOW KUCIIOTBI, C KOTOPOU MpernoaraeTcss ruopuan3anus
AHTUCMBICIIOBOTO COEIMHEHHUSI C MOJIYYEHUEM KEITAEMOUN AHTUCMBICIT OBOM AKTUBHOCTH.
AHTHUCMBICTIOBBIC OJIMTOHYKJIEOTU Bl O0JIAAI0T TOCTATOYHON KOMIUIEMEHTAPHOCTHIO UX
IeJIEBBIM HYKJIEMHOBBIM KHCJIOTaM sl OOecreueHus: THOpuau3aluy mpu (pU3noIoruuecKux
YCIIOBUSIX.

ITpu ucnonb30BaHUM B HACTOSIIIEM JOKYMEHTE, «KOMILIEMEHTAPHOCTh a30THUCTBIX
OCHOBAHMI» UM «KOMILJIEMEHTAPHOCTb» B OTHOIIEHUHU a30TUCTBIX OCHOBAHUN O3HAYAET
a30TUCTOE OCHOBAHHUE, KOTOPOE CIIOCOOHO K CIIapUBAHUIO OCHOBAHUH C APYTUM a30TUCTHIM
ocHoBanueMm. Hanpumep, B JIHK anenun (A) kommiementapen tTumuny (T). Hanmpumep, B
PHK anenun (A) komruiemenTaper ypamuiy (U). B HeKoTOphIX BapraHTax peaau3ainiu
U300 peTEeHNs KOMIUIEMEHTAPHOE a30TUCTOE OCHOBAHUE O3HAYAET a30TUCTOE OCHOBAHUE
AHTUCMBICIIOBOTO COEJIMHEHUS, KOTOPOE CIOCOOHO K CIIApUBAHUIO OCHOBAHUH C A30TUCTBIM
OCHOBAHHEM €TO LEJIEBOM HYKJIEMHOBOM KMCIOThL. Hampumep, ecim a30TUCTOE OCHOBAHUE B
OIpe/IeNIEHHOM IOJIOKEHUM aHTUCMBICIIOBOTO COEIMHEHUSI CITIOCOOHO K BOAOPOTHOMY
CBSI3bIBAHMIO C A30TUCTBIM OCHOBAHUEM B OIIPEICIICHHOM ITOJIOKEHUH UEIEBON HYKJIEMHOBOM
KHUCIIOTBI, TO 3TO MOJIOKEHUE BOAOPOIHOTO CBS3BIBAHUS MEXKTY OJTMTOHYKJIEOTUIOM U LIETIEBOM
HYKJIEMHOBOM KHUCIIOTOW CUMTAETCI KOMIUIEMEHTAPHBIM I10 9TOM [Mape a30TUCTHIX OCHOBAHU.
A30THCTBIC OCHOBAHUS, COJIEpIKAIIUE OTPeIeJICHHbIE MOIU(DUKAIH, MOTYT COXPAHSTh
CMIOCOOHOCTD K CITAPUBAHMIO C TPOTUBOIIOIOKHBIM a30TUCTHIM OCHOBAHUEM U, CIIEIOBATEIIHHO,
BCE €lIe MOT'yT 00/1a/1aTh KOMIIJIEMEHTAPHOCTBIO A30TUCTHIX OCHOBAHMI.

ITpu rMcrob30BaHUM B HACTOSAIIEM JOKYMEHTE, «HE KOMIUIEMEHTAPHbIE» B OTHOIIIEHUHU
A30TUCTHIX OCHOBAHMI O3HAYAET MApPy a30TUCTBIX OCHOBAHUMN, KOTOPBIE HE 0OPa3yIoT
BOJAOPOJHBIE CBSI3U APYT C JIPYTOM.

I1pu Kcronb30BaHUM B HACTOSIIEM JOKYMEHTE, «<KOMILJIEMEHTAPHbIE» B OTHOILIICHUU
OJIMTOMEPHBIX COCIMHEHUN (HAITPUMED, CBSI3AHHBIX HYKJIEO3UI0B, OJIMTOHYKJIEOTHUIOB WUIN
HYKJIEMHOBBIX KUCIIOT) O3HAYAET CITIOCOOHOCTh TAKUX OJIMTOMEPHBIX COSTMHEHUMN UITH X
obacTeit K TMOpUAN3ALUY C IPYTUM OJIMTOMEPHBIM COSTMHEHUEM WJTH €r0 00JIaCThIO 32 CUET
KOMILUJIEMEHTAPHOCTH A30TUCTBIX OCHOBaHMWI. KoMIieMeHTapHbIE OJIMTOMEPHbBIE COCTUHEHUS
He 00513aTeIbHO JOJDKHBI 001a1aTh KOMIIEMEHTAPHOCTHIO a30 TUCTBIX OCHOBAHMI B KAXKIOM
HyKjeo3ue. 1o He KOTOpOW CTeNEHU AOIMYCTUMbI HEKOTOPBIE HECOOTBETCTBUS. B HEKOTOPBIX
BapHaHTaX peaju3alyu U300 peTeHUs] KOMIUIEMEHTAPHbIE OJIMTOMEPHbIE COSTMHEHUS UITH
00acTu KoMIuieMeHTapHbI 10 70% a30TUCTBIX OCHOBaHUM (KoMILTIeMeHTapHOCTh 70%). B
HEKOTOPBIX BapUAHTAX peain3aly U300pEeTEeHUS] KOMIUIEMEHTaAPHbIE OJIUTOMEPHbIE
COEAUHEHUS WM 00J1acT KoMIUIeMeHTapHbI Ha 80%. B HEKOTOPBIX BapUaHTaX pean3aluu
U300 peTeHUs] KOMIUIEMEHTAPHBIE OJIMTOMEPHBIE COSTUHEHUS U 001aCTU KOMIUIEMEHTaPHBI
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Ha 90%. B HEKOTOPBIX BApUaHTaX pean3alyu U300 peTeHHst KOMIUIEMEHTAPHBIE OJIMTOMEPHbBIE
COEIMHEHHS WK 00J1aCTU KOMIUIEMEHTApHbI Ha 95%. B HEKOTOPBIX BapUaHTax pean3aluuu
n300peTeHus] KOMIUIEeMEHTAPHBIE OJIMTOMEPHBIE COSMHEHHUS WU 00JIaCTU KOMITJIEMEHTAPHbI
Ha 100%.

ITpu Mcrob30BaHUM B HACTOSAIIEM JOKYMEHTE, «HECOOTBETCTBUE» O3HAYAET a30TUCTOE
OCHOBAHHE [IEPBOr'0 OJIMTOMEPHOI'O COEIMHEHUS], KOTOPOE HE CITOCOOHO CIIAapUBATHCS C
A30TUCTBIM OCHOBAHHEM B COOTBETCTBYIOIIIEM TOJI0KEHUU BTOPOTO OJIMTOMEPHOTO COETMHEHUS
MIpY BBIPABHUBAHUHU [IEPBOTO M BTOPOTO OJIMTOMEPHOTO coeAuHeHus. JIroboe umm o6a repeoe
Y BTOPOE OJIMTOMEPHBIE COETUHEHUSI MOTYT OBITh OJIMTOHYKJIEOTUIAMH.

[Tpu Mcnop30BaHUM B HACTOSIIIEM TIOKYMEHTE, «TMOPUIU3ALIUS» O3HAUAET ClIapUBAHUE
KOMIUIEMEHTAPHBIX OJIMTOMEPHBIX COEIMHEHUN (HaIIpUMeEp, aHTUCMBICIIOBOTO COEITMHEHMS
Y €TO LEJEBON HYKIIEMHOBOW KUCIIOTHI). He orpannunBasich KOHKPETHBIM MEXaHU3MOM,
HaunboJiee pacCpOCTPAHEHHBIM MEXaHU3M CITAPUBAHUS BKJIIOYAET BOJIOPOIHOE CBS3bIBAHUE,
KOTOPOE MOXKET MPEJCTABISATh COOON YOTCOH-KPUKOBCKOE, XyTCTUHOBCKOE UJIM 0OpaTHOE
XyI'CTUHOBCKOE BOJOPOJIHOE CBSA3BIBAHUE MEXIY KOMIUIEMEHTAPHBIMU a30TUCTBIMU
OCHOBAHMSIMHU.

ITpu ucnonb30BaHUU B HACTOSIIEM JOKYMEHTE, «CelU(pUIECKU THOPUIU3YETCS» O3HAYAET
CIIOCOOHOCTD OJIMTOMEPHOTO COEAMHEHUS] THOPUIN30BATHCS C OAHUM CAUTOM HYKJIEMHOBOIA
KHUCIIOTHI ¢ 00JTbIIIeH a)(PMHHOCTHIO, Y4eM OHO TUOPUAM3BYETCS C IPYTUM CATOM HYKJIEMHOBOMN
KUCJIOTHI.

[Tpu Mcronp30BaHMM B HACTOSIIEM JOKYMEHTE, «IIOJTHOCThIO KOMIJIEMEHTAPHBIN» B
OTHOLLIEHUU OJIMTOHYKJIEOTHU/IA UIIM €70 YaCTU O3HAYAET, YTO KAXKIA0€ a30TUCTOE OCHOBAHUE
OJIMTOHYKJIEOTU/IA UJIM €r0 YACTHU CITIOCOOHO K CIIapUBAHUIO C A30TUCTHIM OCHOBAHUEM
KOMIUJIEMEHTAPHOM HYKJIEMHOBOM KMCIIOTHI WIIM €€ HEeMPepPbIBHOM YacThio. Clieq0BaTENIBHO,
MOJTHOCTHIO KOMIUIEMEHTapHast 00J1aCTh HE COACP’KUT HECOOTBETCTBUI WIIU HE
TMOPUIM30BAHHBIX A30TUCTBIX OCHOBAHUI B 00EUX CIUpPAIsX.

ITpu ucrionnb30BaHMM B HACTOSAILEM IOKYMEHTE, «ITPOLEHT KOMIUIEMEHTAPHOCTU» O3HAYAET
IIPOLEHT A30TUCTBIX OCHOBAHUI OJIMTOMEPHOT'O COEAUHEHMS, KOTOPbIE KOMIUIEMEHTAPHBI
PaBHOI O IJIMHE YACTH LENEBON HYKIIEMHOBOW KUCIIOTHI. [IpOLIEHT KOMITIIEMEHTAPHOCTH
PACCUUTBIBAIOT JEJICHUEM KOJIMYECTBA a30TUCTBIX OCHOBAHUM OJIMTOMEPHOTO COEMHEHNUS],
KOTOPbIE KOMIUIEMEHTAPHBI A30TUCTBIM OCHOBAHUSIM B COOTBETCTBYIOIIMX ITOJIOKEHUSIX
1eJIEBOY HYKJIEMHOBOMW KUCIIOTHI, Ha OOIIYIO JUIMHY OJIMTOMEPHOTO COEIMHEHHUSI.

[Tpu Mcronp30BaHUM B HACTOSAIIEM JOKYMEHTE, «TPOUEHT UICHTUYHOCTH» O3HAYAET
KOJIMYECTBO a30TUCTBIX OCHOBAHUI B IIEPBOM HYKJIIEMHOBOW KUCIIOTE, KOTOPBIE OTHOCATCA K
TOMY € TUITy (HE3aBUCUMO OT XUMHUYECKON MOAU(DUKALMM), UTO U a30TUCThIE OCHOBAHUS B
COOTBETCTBYIOIIUX MOJOKEHUSIX BTOPOW HYKJIEMHOBOM KUCIOTHI, IEJICHHOE Ha ol11iee
KOJIMYECTBO A30TUCTBIX OCHOBAHUI B MIEPBOM HYKJIEMHOBOM KUCIIOTE.

[Tpu Mcrop30BaHUM B HACTOAIIEM JOKYMEHTE, «MOYJIMPOBAHUE» O3HAUYAET U3MEHEHHUE
KOJIMUECTBA UJTM Ka4eCTBa MOJIEKYJIbI, (DYHKIUU UM AaKTUBHOCTH, 110 CPABHEHUIO C
KOJINYECTBOM MJIM KA4eCTBOM MOJIEKYJIbI, (DYHKIMU UM AKTUBHOCTH J10 MOIYJIMPOBAHMUSL.
Hanpumep, MogynupoBaHue BKIIOUAET UBMEHEHHUE, KAK YBEIIMYEHUE (CTUMYJISILIMIO UITH
WHJIYKLUIO), TAK U CHUKEHUE (MHTMOMPOBAHUE UM YMEHBIIIEHWE) TEHHOM 3Kcrpeccud. B
KaueCTBE IONOJIHUTEIIBHOIO ITPUMEPA, MOAYJIMPOBAHUE IKCIIPECCUU MOKET BKIIFOUATh
W3MEHEeHUE BbIOOpa caiiTa crutaiicunra npu nporeccunre npe-MPHK, uTto npuBoauT k
WU3MEHEHUIO A0COIIOTHOTO WJIM OTHOCUTEIBHOIO KOJIMYECTBA OMPEIETIEHHOTO CILIaC-
BAPUAHTA, [10 CPABHEHUIO C €r0 KOJIMYECTBOM B OTCYTCTBHUE MOAYJIUPOBAHMUS.

[1pu rcronp30BaHMM B HACTOSAIIEM JOKYMEHTE, «<XXUMUUECKAA MOTHB» O3HAYAET
XapaKTEPHbIA YUACTOK XUMUYECKUX MOIU(UKALUN B OJIMTOHYKJIEOTU/IE UJTU €r0 00JIaCTH.
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MoOTHUBBI MOTYT OBITH OTIPEEIIEHBI 0 MOAU(PUKALMSIM B OTIPe/IeJICHHBIX HYKJICO3uaax U/uiu
B OIPEEIICHHBIX CBSA3BIBAIOLIMX I'PYIAX OJIUTOHYKICOTHIA.

[Tpu ucnonp30BaHKUM B HACTOSIIIEM JOKYMEHTE, «HYKIIEO3UAHBIA MOTUB» O3HAYAET
XapaKTePHbBIN yUaCTOK HYKJICO3UIHBIX MOIM(UKALMI B OJMTOHYKJICOTUIE UITH €T0 00JIacTH.
CBs3U TAaKOTO OJIMTOHYKJIEOTHIA MOTYT ObITh MOJAUDUIMPOBAHHBIMU WU
HeMoau(dUIMpOBaHHBIMU. ECli He yka3aHO MHOE, MOTHBBI, ONUCHIBAIOIIME B HACTOSIIIEM
JIOKYMEHTE TOJIbKO HYKJICO3U/IbI, PEJCTABISIOT COOON HYKIEO3UIHbBIE MOTUBBI.
CrnenoBaTenbHO, B TAKKX CIIy4asiX CBSI3U HE OTPAHUYEHBI.

ITpu rcroap30BaHKUY B HACTOSIIIIEM IOKYMEHTE, «CaXapHbIli MOTUB» O3HAYAET XapaKTEPHBIi
YUaCTOK CaXapHbIX MOAUPUKALMI B OJIMTOHYKJICOTH/IE WIH €TI0 OOJIACTH.

ITpu ucnonb30BaHUM B HACTOSIIIIEM JOKYMEHTE, «CBSI3bIBAIOIIMNA MOTHUB» O3HAYAET
XapaKTEePHBIN YUaCTOK CBSI3BIBAIONIMX MOTU(PHUKALMI B OJTUTOHYKJICOTH/IE UIIU €T0 00JIaCTH.
Hyxkeo3uapl TAKOTO OJUTOHYKJIEOTHIA MOTYT OBITh MOJIM(UIIMPOBAHHBIMU WU
HeMoupUIMpoBaHHBIMU. ECTT He yka3aHO MHOE, MOTHBBI, OTUCHIBAIOIIME B HACTOSIIIEM
JTOKYMEHTE TOJIBKO CBSI3U, IPEJICTABIISIOT COOOM CBsI3bIBAIOIIME MOTUBBI. CJie10BATENBHO, B
TAKUX CIy4yasiX HyKJIEO3U/Ibl HE OTPAHUYEHBI.

ITpu ucnonp30BaHUM B HACTOSIIEM JOKYMEHTE, «MOTUB MOTU(PUKAIIMNA a30TUCTHIX
OCHOBaHMI1» 03HAYAET XapaKTEPHBIN y4aCTOK MOAU(PUKALNI a30TUCTBIX OCHOBAHUHN BIOJIh
oymronykieotuaa. Eciam He ykazaHo WHOE, TO MOTHB MOIM(UKALIUKA a30TUCTHIX OCHOBAHI]
HE 3aBUCUT OT MOCJIEI0BATEIBHOCTH A30TUCTBIX OCHOBAHUM.

ITpu ucrob30BaHUM B HACTOSIIIIEM IOKYMEHTE, «MOTHUB MOCIIEIOBATEIbHOCTU» O3HAYAET
XapaKTEPHbIN yUACTOK a30TUCTBIX OCHOBAHMIA, PACIIONIOKEHHBIX BIOJb OJIMTOHYKJIEOTUAA
WIM €ro 4acTu. Ecii He yKa3aHO MHOE, TO MOTUB I1OCIIEA0BATEIBbHOCTHA HE 3aBUCUT OT
XUMUYECKUX MOIU(UKALMHI U, CTIEIOBATEIBHO, MOXET UMETh JIFOOYI0 KOMOWHALMIO XUMUYECKUX
Mo IubUKaIUs, BKIIOUAsi OTCYTCTBUE XUMUUECKUX MOIUDUKALMIA.

[Tpu ncrob30BaHUM B HACTOSIIEM JIOKYMEHTE, «THUI MOAU(PHUKAIUI» B OTHOIIIEHUU
HYKJICO3W1a UJIM HYKJIEO3Ua OTIPEACIICHHOT'O «TUIIa» 03HaYaeT XUMHUYECKYIO MOIU(DUKALINIO
HYKJIEO3H/Ia U BKIIIOUAEeT MOAU(PUIIMPOBAHHBIE 1 HEMOAU(PUIMPOBAHHBIE HYKJICO3UIbI.
CoOTBETCTBEHHO, €CJIM HE YKAa3aHO UHOE, «HYKIICO3U/l, UMEIOIIHI MOIU(PUKALMIO TIEPBOTO
TUTIa» MOXET OBITh HEMOAU(PUIUPOBAHHBIM HYKJICO3UIOM.

ITpu McroIb30BaHUM B HACTOSIIEM JTOKYMEHTE, «I10-Pa3HOMY MOUMDUIIMPOBAHHBIC
03HAYaeT XUMUYECKUE MOTU(DUKALIMY WITH XMMUUYECKUE 3aMECTUTEIIU, KOTOPBIE OTJIIMYHBI APYT
OT JIpyra, BKJII0Yas UX OTCyTCTBUE WK Moaubukanuu. Tak, Hanmpumep, MOE nyxkieosun u
HeMoubuurpoBaHHbId Hyki1eo3ua JHK sBistoTcs «mo-pazHoMy MOAUPULUMPOBAHHBIMU,
Jlake HeCMOTps Ha To, uyTo Hykjaeo3ua JAHK sBnsercs HemonudumpoBanabiM. TOUHO Tak
xe, JIHK u PHK sBastorcs «mo-pasHomMy MoauduuMpoBaHHBIMU», TaKe HECMOTPSI HA TO,
YTO 00a MPEACTABIISIIOT COOOM MPUPOIHBIE HEMOIU(HUIMPOBAHHBIE HYKJIe03uabl. Hykieo3uapl,
KOTOPBIE SIBJISIIOTCS OAMHAKOBBIMH, HO COJEPKAT PA3IMUHbIE A30TUCThIE OCHOBAHUS, HE
SBJISIIOTCS [TO-pa3HOMY MoMpuMpoBaHHbIMU. HamnpumMep, Hykiieo3u, coaepxaruii 2'-OMe
MOAU(PUIMPOBAHHBIN caxap U HEMOIUPULIMPOBAHHOE aICHUHOBOE HYKJIOOCHOBAHUE, U
HYKJIE03U/I, cofepxaiuii 2'-OMe MoauuIMpoBaHHbIN caxap U HEeMOIU(UIMPOBAHHOE
TUMUHOBOE a30TUCTOE OCHOBAHUE, HE SIBIISIOTCS MO-PA3HOMY MOIUPULIUPOBAHHBIMMU.

ITpu KcITOTb30BaHMU B HACTOSIIEM JTOKYMEHTE, «MOAU(PUKAIIMN OJHOTO THUIIAa» OTHOCUTCS
K MOAU(UKALUSIM, KOTOPBIE SBJISIOTCS] OJIMHAKOBBIMU JIPYT OTHOCUTEIBHO JAPYTra, BKIIOUas
OTCyTCTBUE Moaudukammii. Tak, Harpumep, ABa HeMoau(UIMPOBAaHHBIX HyKIeo3uaa JJHK
UMEIOT «MOAU(PUKALMIO OJTHOTO TUIIA», Ia’Ke HECMOTPs Ha TO, uTto Hykieo3un JAHK sBisercs
HeMOIU(DUIMPOBAHHBIM. Takue HyKJICO3UIbl, UMEIOIINE MOAU(DUKALMIO OJHOTO TUIIA, MOTYT
COAEPKATh PA3IIMYHBIEC A30TUCTHIE OCHOBAHMSI.
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ITpu McroIb30BaHUM B HACTOSIIEM JTOKYMEHTE, «OTACIIbHbIE 00J1aCTH» O3HAYACT YaCTH
OJINTOHYKJIEOTH/IA, B KOTOPBIX XUMUUYECKHE MOAU(PUKAIIUYN WU MOTHUB XUMHUIECKUX
MoauduKaImi TIF000M U3 COCETHUX YacTel COJEPIKUT IO MEHBIIIEH Mepe OTHO OTIINYME IS
obecrieueHns: BO3MOKHOCTH pa3inyaTh 00JIaCTH IPYT OT ApyTa.

ITpu ucrioIb30BaHMK B HACTOSIIIEM JIOKYMEHTE, «(hapMarieBTUIeCKH ITPUEMIIEMBbI HOCUTETh
WK pa30aBUTENIb» O3HAYAET JII000€ BEIIECTBO, TOAXO/ISIIEE AT IPUMEHEHUSI ITPU BBEICHUU
KUBOTHOMY. B HEKOTOPBIX BapraHTax peajr3anuu n300peTeHus hpapManeBTHIECKU
MTPUEMIIEMBII HOCUTEITh UITH Pa30aBUTENThb ITPEICTABIISIET COOOM CTEPUITHHBIN COJIEBOM PacTBOP.
B HEKOTOPBIX BapraHTaX peaau3anydi U300 peTeHHs TAKOM CTEPUITBHBIN COJIEBOM PACTBOP
MPENICTABIISIET COOOM COJIEBOM PACTBOP papMaleBTHUECKON MapPKH.

[Tpw uCII0Ib30BaHUM B HACTOSIIIIEM JIOKYMEHTE, TEPMHH «METa00JIMUIECKOE PACCTPOMCTBOY
O3HauaeT 3a00JIeBaHUE WIIH ITATOJIOTHUECKOE COCTOSTHUE, KOTOPOE XapaKTepU3YeTCs, TPEKIE
BCETO, JIUCPETryJIsiped MeTaboIM3Ma - CIIOKHOTO Habopa XMMUYECKUX PEaKIni, CBI3aHHBIX
C pacIIeTIeHUEM TTUIIM C BEIPAOOTKOW YHEPTUH.

[Tpu MCTIOTL30BaHUM B HACTOSIIIEM JIOKYMEHTE, TEPMUH «CEPICUHO-COCYTUCTOC
PacCTpOICTBO» O3HAYAEeT 3a00JIEBAHNE UM MTATOJIOTMUECKOE COCTOSTHUE, KOTOPOE
XapaKTepHU3yeTcs, TPEXKIe BCETO, YXYAIIEHHON (QYHKIMEHN cep/la Ui KPOBEHOCHBIX COCY/IOB.

[Tpu ucnop30BaHUM B HACTOSIIEM JTOKYMEHTE, TEPMUH «MOHO- WK TTOJIMIUKIIUYECKasT
KOJTbIIEBasI CUCTEMa» BKITFOUYAET BCE KOJIBIEBBIC CUCTEMBI, BBIOPAHHBIE M3 OJIMHOUYHBIX UJIH
MTOJTMIMKITMYECKUX PAJMKATIBbHBIX KOJIBLIEBBIX CUCTEM, B KOTOPBIX YKa3aHHbBIE KOJIbIA
KOHJICHCUPOBAHBI WJIHM CBS3aHBI, U BKITIOYAET OJTMHOUYHBIC UITM CMEIIAaHHBIE KOJIBIIEBBIE CUCTEMBI,
WH/IMBUYaJIbHO BBIOPAHHbBIE U3 AJIM(ATUUECKUX, ATUIUKINIECKHUX, APUITBHBIX,
reTepPOAPUITBHBIX, APATKUIBHBIX, aPUITAIKUITBHBIX, TETEPOLUKIINIECKUX, TeTepOaPUITbHBIX,
reTepoapoMaTHUECKHUX U TeTEPOaPUIIATKUIIBHBIX. Take MOHO- M ITOJIMIUKITUYECKHE CTPYKTYPBI
MOTYT COJIEPKAaTh KOJIbIA, KAXKI0€ U3 KOTOPBIX UMEET OJIMHAKOBYIO CTEIICHb HACBIIIIECHHOCTH,
WA KaXKT0€ HE3aBUCUMO UMEET TIEPEMEHHBIE CTETIEHN HACBIIIIEHHOCTH, BKJTIOUAS TOJTHOCTHIO
HACBIIIICHHBIE, YACTUYHO HACBIIIIEHHBIE WA TTOJTHOCThIO HEHACHIIIICHHBIE. KaXk1oe KOIbIlo
MOJKET COJIepKaTh KOJIblieBbIe aTOMBI, BIOpaHHbIe U3 C, N, O u S ¢ o6pa3oBaHreM
TETEPONUKIIMYECKUX KOJIEI, a TAaKKe KOJIel, COASPIKAIIMX TOJIbKO KOJIbIEBbIe aTOMBI C,
KOTOPBIE MOTYT OBITh ITPEJICTABJICHBI B CMEIIIAHHOM MOTHUBE, KaK, HAIpUMep, B OEH3UMUIA30J1e,
B KOTOPOM OJHO KOJIBI[O UMEET TOJIBLKO KOJIBIEBBIC aTOMBI YIIIEpO/ia, a KOHACHCUPOBAaHHOE
KOJIBIIO UMEET JIBA aToOMa a30Ta. MOHO- WM TTOJIMIMKIIMYECKast KOJIbLIEBAsi CACTEMa MOYKET
OBITH JOTIOJTHUTEIIFHO 3aMeIIeHa TPYIIIIaMU 3aMECTUTENIEH, KaK, HalpuMep, (PTaTuMul,
KOTOPBIM UMEET J1Be TpymIbl =0, MpUCOeTMHEHHBIE K OAHOMY M3 KoJjel. MoHO- Uin
TTOJTMIUKITNYECKHUE KOJTBIIEBBIE CUCTEMBI MOTYT OBITH MTPUCOETUHEHBI K UCXOHBIM MOJIEKYJIaM
IIPY TTIOMOIIY Pa3JIMYHBIX CITIOCOOOB, TAKUX KaK HETIOCPEICTBEHHO Uepe3 KOJIbIIEBOM aToM,
MyTeM KOHJICHCAIUU Yepe3 HECKOJIBKO KOJIBIEBBIX aTOMOB, Uepe3 IPYIIIy 3aMEeCTUTEIIS WK
yepe3 OM(PYHKIMOHATLHBIN CBS3BIBAIOIIHI (DpaTrMEHT.

ITpu Mcrob30BaHUM B HACTOSIIEM JTOKYMEHTE, «IIPOJICKAPCTBO» O3HAYACT HEAKTUBHYIO
WJIM MEHee aKTUBHYIO (POPMY COEIMHEHMSI, KOTOPAsI ITPH BBEIECHUU CYOBEKTY META0OTU3UPYETCS
¢ oOpa3oBaHMEM aKTMBHOT'O WJTK O0JIee aKTUBHOT'O COCIMHEHUS (HAIpUMep, JIeKapCcTBa).

[Tpu KcIoIb30BaHUM B HACTOSIIEM TOKYMEHTE, «3aMECTUTEIIb» U «TPYIIIa 3aMEeCTUTEIIS»
O3HAYaeT aTOM WJIM TPYIITY, KOTOpask BEITECHSET aTOM WJIU TPYIITY YKa3aHHOTO UCXOTHOTO
coemuHeHus. Hampumep, 3aMecTUTeNIb MOAU(PUIIMPOBAHHOTO HYKJICO3HU 1A MPEACTABIISET
c00011 TF000 aTOM WITH TPYIITY, KOTOPask OTJIMYHA OT aATOMa WIIUA T'PYIIITHI, HAXOSIICHCS B
MIPUPOTHOM HYKJI€O3H/Ie (HApUMEDP, MOAU(PUIIMPOBAHHBIN 2'-3aMECTUTEITh MTPEACTABISET
coboti 1T000# aTOM WM TPyIITy B 2'-IIOJIOKEHUU HYKJIe03uaa, oTimyHyio oT H i OH).
['pyrmier 3aMecTuTeNnel MOTYT OBITh 3aIIUIIICHHBIMU WJIW HE 3alUIIICHHBIMU. B HEKOTOPBIX
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BapHaHTaX peam3alyd H300peTeHns COeAMHEHUS HACTOSIIEr0 OITMCAHUS UMEIOT 3aMECTUTEITH
B OJJHOM HJIM O0JIee YeM B OJHOM ITOJIOKEHUU UCXOTHOTO COSAMHEHMS. 3aMECTUTEIIM TaKKe
MOTYT OBITh JOIMOJHUTEIIFHO 3aMEIIECHBI IPYTUMU T'PYMIIaMU 3aMeCTUTEeIeH U MOTYT OBITh
MIPUCOEAVMHEHBI HAITPSIMYIO WIIM Y€PE3 CBSA3BIBAIOIIYIO TPYIILY, TAKYIO KAK aJIKUJIbHAS WU
yIJIEBOJIOPO/IHAS TPYIIIa, K UCXOTHOMY COEIMHEHUIO.

TouHo Tax ke, IIPU UCITOJIB30BAHUU B HACTOSIIIIEM JIOKYMEHTE, «3aMECTUTEIb» B OTHOIIICHUN
XUMHUYECKON (PYHKIMOHATBHOM IPYIIITBI O3HAYAET ATOM WITA TI'PYIIITYy aTOMOB, KOTOpast OTIIMYHA
OT aTOMa WJIM TPYIIIBl aTOMOB, OOBIYHO COAEPXKAIIMXCS B YKa3aHHOM (DYHKIIMOHATIBHON
rpynrme. B HeKoTopbIX BapuaHTax peanu3aluu U300peTeHUs 3aMECTUTENb BBITECHSIET ATOM
BOJIopoaa (PYHKIMOHAIFHOM IPYHIIbI (HAITPUMEDP, B HEKOTOPBIX BapuaHTaX peam3aniu
n300peTeHUs 3aMECTUTEITb 3aMEIICHHON METUITLHOM IPYIIIIBI TPEACTABIISIET COOOM aTOM WU
CpyIIy, OTJIMYHYIO OT BOJIOPOA, KOTOPpas BRITECHSET OJIUH UKW OOJiee aTOMOB BOJOPOJIa
He3aMeIeHHOM METUIILHOM I'PYIINbI). ECli He yka3aHO MHOE, TPYMIIbI, KOTOPBIE MOTYT OBITh
MCMOJIb30BAaHBI B KAUECTBE 3aMECTUTEJIEH, BKITIOUAIOT, 0€3 OrpaHUUEHUS, TAJIOTeH, TUIPOKCUIL,
AJIKWIT, alikeHuIT, ankuHuI, anuit (-C(O)R,, ), kapookeui (-C(0)0-R,,), anudaTtuieckue rpymnibl,

AIIMUUKIIMYECKHUE TPYIIIBI, aJIKOKCH, 3aMeIeHHbIN okcH (-O-R,,), apwuil, apanku,
FeTePOLMKIIMUECKUN paIUKaJl, FeTepoapull, rerepoapuiiaikui, aMuHoO (-N(Ryp)(R,.)), UMHUHO
(=NRyp), amuno (-C(O)N(Rpp)(R.e) mim -N(Ry,)C(O)R,,), azuno (-N3), HuTpo (-NO,), imano
(-CN), kapbamugo (-OC(O)N(Rpp)(Re) uimu -N(Ry,)C(O)OR,,), ypeuno (-N(Ry,,)C(O)-
N(Rpp)(R)): THOYpennio (-N(Rpbp) C(SN(Rpp)(Re)), ryarnmsmt (-N(Rpp) C(=NRppN(Rpb) (Reo).
aMuIUHUI (-C(=NRpp)N(Rpp)(R.) Wi -N(Ry,) C(=NRy)(R,,)), THOT (-SRyp), Cyabduamm (-S
(O)Rpp), cynbhonun (-S(O),Rpp) u cynmbonamuaui (-S(O);N(Ryp)(R¢e) i -N(Rp,)S-(0)
2Rpp). e xaxnbiit R,,, Ryp ¥ R He3aBUCUMO nipencTasiser co6oit H, HeoOs3aTenbpHO

CBSI3aHHYIO XUMUYECKYI0 (PYHKIMOHATIBHYIO TPYIIY WIA JOTIOJTHUTEIBHYIO TPYIITY
3aMEeCTUTEIS, TIPU 3TOM MPEANOUTUTEIbHBIN MIEpeUeHb BKIIIOUAET, O0€3 OTPaHUYCHMUS, AJTKWUIT,
aJIKEHWJI, aJIKUHWII, aTu(paTHIECKUE, ATOKOKCH, allvil, APy, apaJIKUJI, TeTepoapuil,
AIIMIUKIIMYECKUE, TETEPOLMKIIMYECKHUE U TeTEpOoaAPWIATKWI. BeiOpaHHBIE 3aMECTUTENM C
COEJIMHEHUSIMU, OTIMCAHHBIMM B HACTOSIIIEM JOKYMEHTE, HAXOAATCA B PEKYPCUBHOM CTETIEHHU.
ITpu Mcronb30BaHUM B HACTOSAIIEM JOKYMEHTE, «aJIKUII», UCITOIb3YEMbIH B HACTOSIIIEM
JOKYMEHTE, O3HAYAET HACBIIIEHHBIN ITPSMON WIIK pa3BETBIIEHHBIN YIJIEBOLOPOAHBIN paauKall,
COAEpXKAIMKA A0 ABAAUATH YETBIPEX aTOMOB yriiepoa. I IpuMepsl aJKUIbHBIX TPYIII
BKJIIOYAIOT, 0€3 OrpaHUUEHUs, METHII, STHII, TPOIIWJI, Oy THII, U30MIPOTIHJII, H-T€KCUJT, OKTUII,
JIeHWT, JOACUWI U T.1. AJTKWIIbHBIE TPYIIBI OOBIYHO coAepkaT oT 1 40 0KOJI0 24 aTOMOB
yriepona, 6osee yacto ot 1 10 okoso 12 atomoB yrieposa (C-Cy, ankui), npu 3ToMm dosiee

MPEAMOYTUTENIBHO OT | 70 0KOJIO 6 AaTOMOB yrJIepo/a.

[Tpu ucrop30BaHUM B HACTOSIIEM TOKYMEHTE, «aJIKCHU» O3HAYAET MPSIMOU U
Pa3BETBJICHHBIN YIIIEBOIOPOAHBIN PagUKall, COACPIKAIIHIA O JBAIIATH YETHIPEX aTOMOB
yIJepo/ia ¥ UMEIOLIHIA IO MEHbIIIEH Mepe OJIHY JBOMHYIO YTIIEPOI-YIIIEPOIHYIO CBSI3b.
[TpuMepsI alIKEHUITBHBIX TPYIIIT BKIIOYAIOT, 0€3 OTrpaHWYCHMS, STEHUII, TPOIICHUII, Oy TCHMII,
1-MeTuin-2-0yTeH- 1-ui, TMeHbl, Takue Kak 1,3-0yTaiueH u T.11. AJTKEeHUJIbHBIE TPYIITBI OOBIYHO
coaepkKaT OT 2 10 OKOJIO 24 aTOMOB yIjepoja, 0oJjiee 4acTo oT 2 40 OK0oJIo 12 aTOMOB
yriaepo/ia, Ipv 3ToM 0oJiee MPEANOUTUTEHHO OT 2 10 OKOJIO 6 aTOMOB yIJIepoa.
AJIKEHUITBHBIE TPYTIIBI, UCIIOIB3YEMBIE B HACTOSIIIEM JOKYMEHTE, MOTYT HeOOs3aTeIIbHO
coliepkaTh OAHY WU 00Jjiee JOTIOHUTEIHHBIX TPYIIIT 3aMECTUTEICH.

[Tpu ncrob30BaHUM B HACTOSIIIEM JTOKYMEHTE, «aJTKUHWI» O3HAYAET MPSIMOU UK
Pa3BETBIICHHBIN YTIIEBOIOPOIHBIN pauKall, COACPKAIINI 10 IBAANATH YETHIPEX aTOMOB
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YIJIEPOAA U UMEIOIIUI 110 MEHBIIIEW MEPE OJTHY TPONHYIO YIJIEPOI-YIIIEPOIHYIO CBSI3b.
ITpumeps! AIKMHUIIBHBIX TPYNI BKJIIOYAIOT, 0€3 OTpaHUYEeHUS], STUHWIL, |-TponuHu, 1-
OYTUHWII U T.1. AJIKUHWIbHBIE TPYIITBI OOBIYHO COJIEPKAT OT 2 IO OKOJIO 24 aTOMOB yIJIepo/ia,
OoJtee yacTo OT 2 10 OKOJI0 12 aTOMOB yIJIepoa, Mpu 3TOM 0oJiee MPEATOYTUTEIBHO OT 2
JI0 OKOJIO 6 aTOMOB yIJIepo/ia. AJIKUHUIIbHBIE TPYMIIbI, UCIIOIb3YEMBIE B HACTOSIIIEM
JIOKYMEHTE, MOT'YT HeOOs13aTeJIbHO COJIEPKATh OJIHY MJIM 00JIee JOTOIHUTEIbHBIX TPYIIIT
3aMECTUTEIIEH.

ITpu ucrmonp30BaHUM B HACTOSIIIEM IOKYMEHTE, «alli/I» O3HAYaeT paauKal, oOpa30oBaHHBIM
3a CUET yIAJIEHUS TUAPOKCUIIBHON I'PYIIIBI OT OPraHUYECKON KUCIOThI, U UMEET OOLIYIO
dbopmyny -C(0)-X, rae X oObIUHO SIBIsIETCS alTM(DATUIECKUM, ATTMIUKIMIECKUM WU
apoMatuuyeckuMm. [Iprmepsl BKITIoUatoT anudaTuiyeckue KapOOHWIIbI, apOMaTUYECKHE
KapOOHWIIBI, anmpaTudecKre CyIb()OHUIIBI, apOMATUIECKUE CYTb(PUHIITBI, anrdaTHUecKue
CyIb(UHUITBL, apoMaTHueckue pocdatsl, amudatrdeckue hochaThl U T.11. AIMIbHBIEC TPYIIIIHI,
UCIIOJIb3YEMBIE B HACTOSIIIEM JOKYMEHTE, MOT'YT HEO0SI3aTEIIbHO COJIEPKATh JOTIOJIHUTEIbHbBIE
TCPYNIIBI 3aMECTUTEIIEH.

ITpu ucrionb30BaHUM B HACTOSIIIIEM IOKYMEHTE, «aIMLIUKIINYeCKas» 03HAYaeT UKIMUECKYIO
KOJIBLIEBYIO CUCTEMY, B KOTOPOH KOJIbLO siBIseTcs anudatuueckum. KosbleBas cucreMa
MOJKET COJIEPKATh OJTHO UJIM O0JIee KOJIEL, ITPU TOM I10 MEHBIIIEN Mepe OJTHO KOJIBLIO SIBIISIETCS
amgatudeckuM. [IpeanoyTuTenbHbIe A TMIMKIMYECKUE CUCTEMBI BKITFOUAOT KOJIbIIA, UMEIOIIINE
OT OKOJIO 5 J10 OKOJIO 9 aTOMOB YIJIepoa B KOJIbIIe. AJMIMKINUECKUE TPYIIIbI, UCIIOJIb3yEeMble
B HACTOSILLIEM JOKYMEHTE, MOTYT HEOOS3aTEIbHO COAEPKATh JOMOJHUTEIbHBIE TPYIIIIBI
3aMECTHUTEIIEH.

[Tpu ucronnb30BaHUM B HACTOSIIIEM IOKYMEHTE, «alli(aTUIECKUI» O3HAUAET MIPSIMOM WU
Pa3BETBJICHHBIN YIIIEBOIOPOIHBIN PagUKAIL, COACPKAIIMN 10 IBAAUATH YETHIPEX ATOMOB
yriepojaa, B KOTOPOM HACHIIIIEHHOCTb MEX/IY JIIOOBIMU IBYMSI aTOMaMH yTriepoaa
MPEICTABIISIET COOOM OAMHAPHYIO, TBOMHYIO WM TPOWHYIO CBsI3b. AnmdaTudeckas rpymnmna
MPEANOYTUTEIBHO COACPKUT OT 1 10 OKOJI0 24 aTOMOB YIJiepo/ia, 0ojiee 4acTo oT 1 40 0KOJIo
12 aTOMOB yIJ1Iepo/ia, IpHU 3TOM 00JIee MPEAIIOUYTUTEIBHO OT 1 10 OKOJI0 6 aTOMOB yIiepoja.
[TpsiMast unu pa3BeTBIICHHAS LEMb aTU(PATUUECKON I'PYIIITbI MOKET OBITh TPEPBAHA OJJHUM
wir 6oJiee reTepoaToMaMu, KOTOPbIE BKIIIOYAIOT a30T, KUCTI0po, cepy U pochop. Takue
amdaTuvecKue TpyMIbl, TPepBaHHbIE TETEPOATOMAMHU, BKIIIOYAIOT, 0€3 OTpaHUUEHHUS,
MOJIMATKOKCH, TAKUE KAK MOJIUATKUICHTJIMKOJIH, TOJIMAMUHBI U ITOJIMUMUHBL. AJTUdaTHYecKue
CPYIIIbI, UCIIOJIb3YEMBIE B HACTOSILEM JOKYMEHTE, MOTYT HEOOSA3aTEIbHO COAEPKATh
JIOTIOJTHUTEIbHBIE TPYIIIIbI 3AMECTUTENEH.

ITpu ncnonp30BaHUM B HACTOSILLIEM JTOKYMEHTE, «aJIKOKCH» O3HAYAET PAAUKAIL,
00pa30BaHHBIN MEXKAY AJTKUIIbHON I'PYIIION U aTOMOM KUCIIOPOAA, IIPU 3TOM ATOM KUCTIOPOaa
MIPUMEHSIETCS ISl IPUCOEIMHEHUS AJIKOKCU-TPYIIIBI K UCXOJIHOM MoJiekye. [Ipumepsl
AJIKOKCU-TPYIII BKJIIOYAIOT, 0€3 OrpaHUUYEHUS, METOKCH, 3TOKCH, IPOTIOKCH, U30TTPOITOKCH,
H-OYTOKCH, BTOP-OYTOKCH, TPET-OyTOKCH, H-IIEHTOKCH, HEOTIECHTOKCH, H-T€KCOKCH U T.II.
AJIKOKCHU-TPYIIITBI, UCTIONIB3YEMbIE B HACTOSIIIIEM JOKYMEHTE, MOTYT HEO0SI3aTENTbHO COAECPKATh
JIOTIOJTHUTEIbHBIE TPYIITIBI 3aMECTUTEIIEH.

ITpu ncnonp30BaHUM B HACTOSILIEM TOKYMEHTE, «<AMUHOAIKUI» O3HAYAET
amuHo3ameteHHbIN Cq-Cp, aJIKWIBHBIN paauKall. AJIKWIbHAS YacTh YKa3aHHOTO pagrKala

00pa3yeT KOBAJICHTHYIO CBSI3b C UCXOAHOM MOJIEKYJION. AMUHOTPYIIIIA MOXKET OBITh
PacIoIoKeHa B JTI000M IMOJIOKEHUH, U aMUHOAJIKUIIbHAS TPYIINA MOKET OBITh 3aMelIeHA
JTIOTIOJIHUTEIbHOM TPYIIITON 3aMECTUTENIS B ATIKUIIbHOM W/WiM aMUHO-4acTU. I [py ucronb3oBaHmum
B HACTOSIIEM JTOKYMEHTE, «aPATKUII» U «aPUIATIKWII» O3HAYAET apOMATUYECKYIO TPYIIIY,
KOTOpasi KoBaJeHTHO cBsi3aHa ¢ C1-C|,alKUIBbHBIM paauKanoM. HacTp aJKUIIBHOIO pajuKaia
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00pa3oBaBIIEHCS apATKUIBHOM (MM apUITATTKUIBHOM) TPYMITBI 00pa3yeT KOBAJICHTHYIO CBSI3b
C UCXOJTHOM MoJieKyioi. [Ipumepsl BKITFOUArOT, 0€3 OrpaHudeHUs, OSH3UI, PSHETHIT U T.I1.
ApalKuiabHbIE TPYIIIbI, UCTIONb3YEMbI€ B HACTOSIIEM TOKYMEHTE, MOTYT HEOOS3aTEIbHO
COZICPKATh JONOJIHUTENIbHBIE TPYMIIbI 3AMECTUTENIEH, TPUCOEIMHEHHBIE K AJIKWIbHOM,
ApUJIBHOW WIIM K 00EUM I'pyIaM, KOTOpble 00pa3yroT yKa3aHHYIO PaIUKAIbHYIO IPYIIITY.

[Tpu ucnonp30BaHUM B HACTOSIIIIEM JOKYMEHTE, «aPUII» U «aPOMATUYECKUN» O3HAYAET
paiMKaIbl MOHO- UJIU TOJIMLUKIIMUECKON KapOOLUKIMUECKON KOJIbLIEBON CUCTEMBI, UMEIOIIIHE
oHO Uik 6oJiee apoMaTudeckux Koel. [Ipumepsl apuiIbHBIX IPYIIT BKIIOYAIOT, 03
orpaHuyeHus, pernst, HahTUiI, TeTparuaApoHa(TUIT, MHIAHWIT, UHACHWI U T.II.
[TpeanouturenbHbIE apUIIBHBIE KOJIBLUEBBIE CACTEMBI UMEIOT OT OKOJIO 5 10 0KOJIO 20 aTOMOB
yriaepoa B OAHOM UM OoJiee KoblaxX. ApUiIbHbBIE T'PYIIIbI, UCIIOIb3YEMbIE B HACTOSIIIEM
JIOKYMEHTE, MOTYT HEOOSI3aTEIbHO COJIEPKATh JOTOJIHUTENbHBIE TPYIIIbI 3AMECTUTEICH.

ITpu ucnonp30BaHUM B HACTOSIIIEM JOKYMEHTE, «TaJIOTeH» U «TaJIOTeH» 03HAYaeT aTOM,
BBIOpaHHBIN U3 (pTOpa, XJI0pa, OpoMa u iosa.

ITpu ucnonp30BaHUM B HACTOSIIEM IOKYMEHTE, «T€TePOaPUIT» U «TeTePOaPOMATUUECKUL»
O3HAYyaeT pajiMKajl, CoAepKalllii MOHO- WIH MTOJULMKINYECKOE apOMATUUYECKOE KOJIbLO,
KOJIBLIEBYIO CUCTEMY UJIM KOHAEHCUPOBAHHYIO KOJIBIIEBYIO CUCTEMY, B KOTOPOM IO MEHbIIIEH
Mepe OHO U3 KOJIell SIBISIETCSl ApOMATHUUECKUM U COAEPKUT OJIMH MM O60JIee reTepoaTOMOB.
I'erepoapuit BKiItoYaeT TaKke KOH/IEHCUPOBAHHBIE KOJIbLIEBbIE CUCTEMBI, BKJIFOUYASI CHCTEMBI,
B KOTOPBIX OJTHO WK OoJiee U3 KOHJACHCUPOBAHHBIX KOJIEI HE COJIEPKAT FeTEPOATOMOB.
I'eTepoapuiibHble TPYMITbI, KAK TPABUIIO, COJIEPKAT OJUH KOJIBLEBON aTOM, BHIOpPAHHBIN U3
cepbl, a30Ta UK kuciaopoa. [TpruMepsl rerepoapuIbHbBIX TPYIIT BKIIOYAIOT, 0€3 OTpaHUUYEHHUS,
MUPUMHWI, TUPAZUHWI, TUPUMUAUHWIL, TUPPOJIWIL, TMPAZOJIAIT, UMUAA30IWI, TUAZO0JIUIL,
OKCA30JIUJI, U300KCA30JIUII, TUATUA30ITUII, OKCATUA30IWI, THO(DEHWIT, PypPaHUIT, XMHOJIMHWII,
W30XUHOJIMHUJI, OEH3UMUIA30JI1J1, OEH30KCA30JIUII, XMHOKCAJIMHUI U T.11. ['eTepoapuiibHbie
PaJAUKAIBI MOTYT OBITh MPUCOEIMHEHBI K UCXOTHOM MOJIEKYJIE HAMMPSIMYIO UJIK Yepe3
CBSI3BIBAIOIIMI (PparMeHT, TaKOM KaK aaudaTuyecKasi IpyIa Ui reTepoaToM.
I'erepoapuiibHble rPyNIIbI, UCIOJIB3YEMBIE B HACTOSILIEM TOKYMEHTE, MOT'YT HEOOSI3aTEIIbHO
COZICPKATh JOMOTHUTENIbHBIE TPYIIIbI 3AMECTUTEIEH.

[Tpu ucnonp30B3aHUM B HACTOSIIIEM IOKYMEHTE, «KKOHBIOTUPOBAHHOE COEUHEHHUE
O3HAYaeT JII0ObIE ATOMBI, TPYIIIBI ATOMOB WM I'PYIIITY CBSI3aHHBIX ATOMOB, IMOJIXO/ISIIYIO
JU1s1 IPUMEHEHHUS B KAUECTBE KOHBIOTUPYIOIIME TPYHIBbL. B HEKOTOPBIX BApHMaHTaX peain3alyn
U300pETEHUSI KOHBIOTUPOBAHHBIE COEIMHEHUSI MOTYT 00J1alaTh WIH BIUSITh HA OJHO WU
0oJiee CBOMCTB, BKJIIOUAs, HO HE OTPAHUYMBASICh 3TUM, CBOMCTBA (hapMaKOIMHAMMUKH,
(hapMaKOKMHETHUKH, CBSI3bIBAHUS, aICOPOLUH, KJIETOUHOTO PACIPEIEIIEHHUS, KIETOUHOTO
3axBara, 3apsja W/Uiu BbIBEACHUS.

[Tpu ucroIp30BaHUM B HACTOSIIIIEM IOKYMEHTE, €CJIM HE YKa3aHO WM HEMOIU(PUIMPOBAHO
UHBIM 00Pa30M, «IBYXIEMOYEUHBIE» OTHOCUTCS K IBYM OTJEIbHBIM OJIMTOMEPHBIM
COEJIMHEHUSIM, KOTOPbIe TMOPUAN30BAHBI IPYT C IpyroM. Takue NByXIernoueuHble COSAUHEHMUS
MOTYT UMETh OJIMH UM OoJiee He TMOPUAN30BAHHBIX HYKJICO3UIOB Y OJTHOTO MIIM 0OOUX
KOHI[OB OJTHOM UJTM 00euX Cripasiei (BBICTYITbI) W/WIIM OJIUH WU O0Jiee BHYTPEHHUIX HE
TUOPUIM30BAHHBIX HYKJICO3UI0B (HECOOTBETCTBHUIA), IIPU YCIIOBUH, YTO CYIIIECTBYET
JIOCTaTOYHAsI KOMIIEMEHTAPHOCTD ISl COXPAHEHUS THOPUIM3AIMU TTPU (PU3UOTIOTHUECKU
PEIEBAHTHBIX YCIOBUSX.

B. HekoTopsie coennHeHust

B HEekOTOPBIX BapraHTaX peaau3aluu HACTOSIIEr0 U300 pEeTeHUs TPUBEICHbI
KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE COEIMHEHUSI, COJIEPKAIIIME AHTUCMBICIIOBbIE
OJIMTOHYKJIEOTU/IBI U KOHBIOTAT.
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a. HexoTopblie aHTUCMBICIIOBBIE OJIUTOHYKIICOTH/IBI

B HEKOTOPBIX BapHaHTAX peaInu3alui HACTOSILIErO0 U300 PETEHUS TPUBEIECHbI
AHTUCMBICIIOBBIE OJIMTOHYKJICOTUIBI. Takue aHTUCMBICIIOBBIE OJIMTOHYKJIEOTUIBI COAEPKAT
CBSI3aHHBIE HYKJICO3UIbI, M KaXKIbI HYKJIEO3U ] COAEPKUT CaXapHbIN (PparMeHT v a30TUCTOE
ocHoBaHMe. CTPYKTYpa TAKUX aHTUCMBICIIOBBIX OJIMTOHYKJIEOTHIOB MOKET ObITh PACCMOTPEHA
C TOUKH 3PEHUSI XUMUUECKUX OCOOEHHOCTEeN (HAIpUMep, MOIM(UKALMIA U XapaKTEPHBIX
y4acTKOB MOAM(DUKANKMI) U TTOCIIE0BATETILHOCTH a30TUCTHIX OCHOBAaHMM (HAIIpUMeED,
MOCIIEA0BATEILHOCTh AHTUCMBICJIOBOT'O OJIMTOHYKJICOTHU/IA, CYIITHOCTD U ITOCIIE0BATEILHOCTh
LEJIEBOM HYKJIEMHOBOM KUCIIOTBHI).

i. HexoTopble XumMuueckue 0COOEHHOCTH

B HEeKOTOPBIX BapMaHTaX pean3alyi M300PETeHU AHTUCMBICIIOBBIN OJTUTOHYKIICOTH/T
COZIEPKUT OAHY Wiu Oojiee Moaudukamuil. B HEKOTOPBIX TAKMX BapUaHTAX pean3alyu
n300peTeHUsI aHTUCMBICIIOBBIE OJIMTOHYKJIEOTUIBI COJIEPKAT OJIMH WK OoJiee
MOAU(PUIMPOBAHHBIX HYKJICO3UIOB W/WIK MOAU(PUIMPOBAHHBIX MEKHYKIICO3UTHBIX CBSI3CH.
B HEeKOTOPBIX BapraHTaX peaIu3anuu U300 peTeHunst MOAU(PUIMPOBAHHBIE HYKIICO3U/IbI
cozepkaT MOIUPUIUPOBAHHBIN CaXapHbIN (hpArMEHT /WM MOAU(PUIIMPOBAHHOE A30TUCTOE
OCHOBAaHHUE.

1. HekoTopsie caxapHble (parMeHTHI

B HEKOTOPBIX BapHaHTAX peaIu3aluu U300 PETEHHSI COEAUHEHMS] HACTOSILErO0 OMMCAHUS
COJIEpKaT OJIUH WM 00Jiee MOIU(MUIIMPOBAHHBIX HYKJIEO3UI0B, COJIEPKALIUX
MOAU(UIMPOBAHHBIN caxapHbIN parMeHT. Takue coeTMHEeHNs1, COAepIKaIIe OUH UK OoJiee
MOJIM(UIMPOBAHHBIX 110 caxapy HYKJIEO3UA0B, MOTYT 00JI1a/1aTh KeJTaeMbIMU CBOMCTBAMH,
TaKMMU KaK yJIydllIeHHasi CTaOUIBbHOCTD K HYKJIea3e UM YBEJIMYSHHAS CBS3bIBAIOLIAS
a(pPUHHOCTH K LENIEBOM HYKJIEMHOBOM KUCIIOTE, 10 CPABHEHUIO C OJIMTOHYKIIEOTUAOM,
COJICP KAIIMM TOJBKO HYKJICO3UIbI, KOTOPBIE COIEPIKAT MPUPOIHBIE CaXapHbIe (PPArMEHTHI.
B HEKOTOPBIX BapuaHTaX pean3anyi W300peTeHUSI MOIUPHUIMPOBAHHBIE CaXapHBIE
(dbparMeHThl MPECTaBISAIOT cOOOM 3aMelIeHHbIe caXxapHble (hparMeHThbl. B HEKOTOPBIX
BapHaHTaX peaju3aluy u300peTeHus: Moau(pUIMPOBAHHbBIE CaXapHble (PparMeHThl
MPEACTABIISIIOT COOOM 3aMeHUTeNU caxapa. Takue 3aMeHUTeNr caxapa MOTYT COJIEPKaTh
OJIHO WJIK 60J1ee 3aMeIIeHUH, COOTBETCTBYIOIIMX 3aMEIIEHUSIM 3aMEIIEHHBIX CaXapHbIX
dbparMeHTOoB.

B HEKOTOPBIX BapraHTaX peaau3anydu U300 peTeHus: MOAU(PUIMPOBAHHBIE CaXapHbIE
(bparMeHThI MPEACTABISAIOT COOOI 3aMeIIeHHbIE caXxapHble (PparMeHThI, COACPKAIINE OJUH
Wi 00Jiee HEMOCTUKOBBIX CaXapHbIX 3aMECTUTENIEH, BKIIOUAsl, HO HE OTPAHUUMBASICh ITUM,
3aMEeCTUTENH B 2' W/ S'-1mtostoxkenusx. [Ipumepsl 3amectureneit caxapa, MOAXOASAIIMX IJIs
2'-1I0JI0KEeHMsI, BKITIOUAIOT, HO He orpaHnuuBatoTcs umu: 2'-F, 2'-OCH5 («OMe» unu «O-

Metui») U 2'-O(CH,),OCH3 («MOE»). B HEKOTOpBIX BapUaHTax pean3aluyd U300peTeHust

3aMECTUTENb caxapa B 2'-I10JI0KEHUM BBIOPAH U3 aJuIMjIa, aMUHO, a3uzio, THo, O-amuina,
O-C;-Cp ankuna, O-C-C; 3amereHHoro ankuna; OCF3;, O(CH,),SCH3, O(CH;),-O-N(Rm)

(Rn) u O-CH,-C(=0)-N(Rm)(Rn), rie kaxxapiit Rm 1 Rn He3aBucuMo nipencrasiset coooit H
WIM 3aMEeLIEHHBIN Wi He3aMeleHHbIN Ci-C; ankun. [Ipumepsl 3amectureneii caxapa B 5'-

MMOJIOKEHUU BKJTIOYAIOT, HO HE OrpaHUYMBaroTCs UMHU: S'-meTuit (R viu S), 5'-BUHWI U 5'-
MeTOKCH. B HeKOTOPBIX BapruaHTax peav3aluu U300 peTeHUs 3aMEeIIeHHBIE caxapa CoJIepKaT
0oJiee OJHOrO HEMOCTUKOBOI'O CAaXapHOI'0 3aMECTUTEIsI, HarpuMmep, 2'-F-5'-meTus-caxapHblie
dbparMeHTsI (CM., Harpumep, Mexaynapoanyto 3asBky PCT WO 2008/101157, rae mpuBeieHbI
JIOTIOJTHUTENIbHBIE 5', 2'-O1c-3aMelIeHHbIE caXxapHble (PArMEeHThI U HYKJIEO3UIbI).
Hyxneo3uasl, cogepsxariue 2'-3aMelieHHbIe caxapHble PparMeHThl, yITOMUHAIOTCS Kak 2'-
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3aMeIleHHbIC HYKIJICO3U Ibl. B HEKOTOPBIX BapUaHTax peau3alyi u300peTeHus 2'-3aMeleHHbIM
HYKJICO3U]T COJICPIKUT 2'-TPYIIITY 3aMECTUTEIS, BRIOpaHHYIO M3 TaJIOTeHa, aJIujla, aMHUHO,
azuno, SH, CN, OCN, CF3, OCFj3, O, S unmu N(R,)-ankuna; O, S unu N(R,)-ankenuna; O, S

wi N(R,))-ankununa; O-ankuneHnwi-O-ankuia, alKMHWIA, aJTKapuia, apaikuia, O-ankapunia,
O-apanxkuna, O(CH,),SCH3, O-(CH,),-O-N(R,,))(R,,) it O-CH,-C(=0)-N(R))(R,)), TIe KaAbId
R, ¥ R, HE3aBUCKHMO mpecTaBiseT codoit H, aMMHO3AIMTHYIO TPYIIITY WK 3aMEIICHHBIH

wiy He3aMmeleHHbIN Cq-C o alnKuI. T 2'-rpyIiibl 3aMeCTUTENEH MOTYT ObITh I0TTOTHUTEILHO

3aMeIIeHbI OJTHOM UM 00JIee TPYINaMM 3aMECTUTENCH, He3aBUCMMO BHIOPAHHBIMU U3
THJIPOKCUJIA, AMUHO, aJTKOKCH, KapOoKcH, OeH3una, perusa, HUTpo (NO,), THOIa, THOATKOKCH

(S-ankuia), rajgoreHa, alkuia, apuia, aJIKEHUIA U AJIKUHUTIA.
B HeKOTOPBIX BapraHTaX peaau3anuy u300peTeHus 2'-3aMeIeHHbIA HYKJIEO3U 1 COIEPIKUT
2'-rpynimy 3amecturens, BoiOpannyio u3 F, NH,, N3, OCF;, O-CH3, O(CH,)3NH,, CH,-CH=

CH,, O-CH,-CH=CH,, OCH,CH,0CHj3, O(CH;),SCHj3, O-(CH,),-O-N(R,)(R,)), O(CH5),0
(CH;,),N(CH3), u N-3amemenHoro aueramuaa (O-CH,-C(=0)-N(R)(R,), rae kaxasiii R, 1
R,, HE3aBUCUMO TpeACTaBIIsIeT codoit H, aMuHO3aMTHYO TPYIITY WU 3aMEIeHHbIN WIH
HezaMeneHHbI C-C aakuiL.

B HeKoTOPBIX BapuaHTax peanu3anuy u306perenus T -3aMeleHHbIH HyKIe03U/] COJEPIKUT
caxapHbIii hparMeHT, CoAepKalmii 2'-rpymniy 3amectutens, Bbiopannyio u3 F, OCF5; O-CHs,

OCH,CH,0CH3, O(CH,),SCH3, O-(CH»),-O-N(CH3),, -O(CH5),0(CH,),N(CH3), n O-CH,-C
(=0)-N(H)CHj3;.

B HeKOTOPBIX BapraHTaxX peaau3aluy u300peTeHus 2'-3aMeIeHHbIH HYKJIEO3U ] COACPIKUT
caxapHblii pparMeHT, coAepKaluii 2'-rpymniy 3amectutens, Bbiopannyto u3 F, O-CH; u
OCH,CH,OCHj3;.

HexoTtopsie MoaudunmpoBaHHbIe caxapHble (hparMeHThI COACPKAT MOCTUKOBBIN caxapHbIi
3aMEeCTUTENTh, KOTOPBIN 00pa3yeT BTOPOE KOJIBIO, YTO MPUBOIUT K MTOTYyUECHHUIO
OMLIMKIIMYECKOTO caxapHOro ¢pparMeHTa. B HEKOTOPBIX TAKMX BapUAHTAX peaIU3alyu
n300peTeHust OUIMKIIMYECKUI caXxapHbIi (PparMeHT COIePKUT MOCTUK MKy 4' M 2' aToMaMu
dbypaHo3Horo Kojbla. [Tpumeps! Takux 4'-2' caxapHbIX 3aMECTUTENEH BKITIOUAIOT, HO HE
orpannuuBaroTcsa UMHM: -[C(R,)(Rp)],-, -[C(R)(Rp)],-O-, -C(R,Rp)-N(R)-O- nim -C(R,R)-O-
N(R)-; 4'-CH,-2', 4'-(CHp),-2', 4'-(CH,)3-2', 4'-(CH,)-O-2' (LNA); 4'-(CH,)-S-2'; 4'-(CH,),-O-
2' (ENA); 4'-CH(CH3)-0O-2' (cEt) u 4'-CH(CH,0OCHj3)-O-2', 1 ero aHajaoru (M., Halpumep,
nateHT CLLA 7399845, Bernannsiit 15 utons 2008 roga); 4'-C(CH3)(CHj3)-O-2' v ero ananoru
(cMm., Harrpumep, WO 2009/006478, ontyoskoBaHHbIH 8 ssHBapst 2009 rona); 4'-CH,-N(OCHj3)-

2'u ero ananoru (cMm., Hampumep, WO 2008/150729, onybukoBanHbii 11 qexadps 2008
rona); 4'-CH,-O-N(CHj3)-2' (cMm., Haripumep, US 2004/0171570, orryOiiuKoBaHHBIM 2 CEHTIOPS

2004 rona); 4'-CH,»-O-N(R)-2'u 4'-CH,-N(R)-O-2'-, rie kaxapiii R He3aBUCUMO MTPEICTABIISIET
cob6ott H, 3atmurhyto rpynmy wiu C;-Cy, ankui; 4'-CH,-N(R)-O-2', rie R npeacraisieT cooom

H, Ci-Ci2 anxui wi 3aiyTHYO rpymmy (cM., HampuMmep, nateHT CLLA 7427672, BbraaHHBIII
23 cents16ps 2008 roga); 4'-CH,-C(H)(CH3)-2' (cm., Hanipumep, Chattopadhyaya, et al, J. Org.

Chem., 2009, 74, 118-134); u 4'-CH,-C(=CH,)-2' 1 ero aHajaoru (CM. OIyOJIMKOBaHHYIO

Mexnaynaposanyto 3asBky PCT WO 2008/154401, onmyonvkoBaHHYI0 8 nekadps 2008 roaa).
B HEKOTOPBIX BapraHTaX peau3ainyu U300 peTeHHs TaKMe MOCTUKH 4'-2" He3aBUCUMO
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coaepkat oT 1 10 4 CBSI3aHHBIX TPy, He3aBUCUMO BbIOpaHHBIX U3 -[C(R,)(Ry)],-, -C(R,)=
C(Rp)-, -C(Ry=N-, -C(=NRy)-, -C(=0)-, -C(=S)-, -O-, -Si(Ry)2-, -S(=0)x- 1 -N(Ry)-;

rue:

x paBeH 0, 1 unu 2;

n paseH 1, 2, 3 unu 4;

Kaxaplil R, u Ry, He3aBrucuMoO npencrasiser coooit H, 3ammrHyro rpyniy, THIpOKCHIL,

C;-Cy, ankun, 3amenienubid Ci-C, ankui, Cy-Cy, ankenus, 3amenieHHbin C,-Ci, aTKeHunI,
C,-Cy 5 ankunmi, 3amenieHHbIin Cy-Cqy ankunmi, Cs-Cy apuit, 3amenieHHblin Cs-Cyg apuil,

TeTEPOLMKIINYECKUI paIuKall, 3aMELIEHHBIA '€ TEPOLUKINYECKUN pauKal, TeTepoapul,
3aMeleHHbIN rerepoapu, Cs-Cy aMUMKIMYECKU paaukal, 3amelneHHbii Cs-Cq

AIIMUUKIIMYECKUN paaukad, rajgoreH, OJ, NI J,, SJ;, N3, COOJ, aumn (C(=0)-H), 3ameleHHbIi
am, CN, cyibhonui (S(=0),-J1) uu cynbdokcun (S(=0)-J;); u

Kaxaelil J1 1 J, He3aBucuMo npeacrasisieT codomt H, C1-C;, ankui, 3amemiennsiii C;-C,
ankui, C,-Cyy ankeHu, 3aMetieHHbIN Cy-Cyy ankenui1, Cy-Cyy ankuHui, 3ameleHHbIi Cr-Cy
ankunui, Cs-Cy( apui, 3amerieHHbId Cs-Cy apui, aumi (C(=0)-H), 3amerieHHblit anui,
TeTepOILMKINIECKHI PaarKall, 3aMEIICHHbIN TeTepourKIndeckuil paaukai, C;-Ci,
aMUHOAJTKWI, 3aMenieHHbIN C-C,) aMUHOATKWII WJTH 3AIUTHYIO TPYIIITY.

Hyxkneo3uasl, copepikaiime OMIUKIIMIECKUE caXxapHble (PparMeHThI, YITOMUHAIOTCS KaK
OMIMKJIMYECKHE HYKJIeo3uabl uiii BNA. Bunukanyeckue HyKJI€eo3uabl BKIIOYAIOT, HO HE
OrpaHUYMBAIOTCA UMM, (A) a-L-metuiieHokeu (4'-CH,-0-2") BNA, (B) -D-metunenokcu (4'-

CH,-0-2") BNA (Takxe ymoMUHaeMBbIH KaK 3aKpbITasi HyKjienHoBas kuciiota uim LNA), (C)
atusieHOKcH (4'-(CHj),-0-2") BNA, (D) amunookcu (4'-CH,-O-N(R)-2") BNA, (E) okcnamuno
(4'-CH,-N(R)-O-2") BNA, (F) metun(metunenokcen) (4'-CH(CH3)-O-2") BNA (Takxe
YIIOMHUHAEMBIN KaK CTEpPUYECKH 3aTPYIHEHHBIN 3TWI UK cEt), (G) metuinieH-tno (4'-CH,-S-
2") BNA, (H) metunen-amuno (4'-CH,-N(R)-2") BNA, (I) MmeTuin-kapOonukinueckuit (4'-CH,-CH
(CHj3)-2") BNA u (J) nponuneHn-kapoouukinueckuit (4'-(CHy)3-2") BNA, kak moka3aHO HUXE.
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o $ O. Bx ¢ o. Bx
o. Bx
§M ?;{ -0

)

rae Bx mpencrasiser co6oit pparMeHT a30TUCTOrO OCHOBaHMs, a R He3aBUCUMO
npeacrasisieT coooit H, 3ammrayto rpynmny uin C;-Cq, aaKulL.

B nannott 001aCTH TEXHUKU U3BECTHBI JOTIOJTHUTENIbHBIE OUMIIMKIIMYECKUE CaXapHbIe
(dbparmenTsl, Hanpumep: Singh et al., Chem. Commun., 1998, 4, 455-456; Koshkin et al.,
Tetrahedron, 1998, 54, 3607-3630; Wahlestedt et al., Proc. Natl. Acad. Sci. U. S. A., 2000, 97,
5633-5638; Kumar et al., Bioorg. Med. Chem. Lett., 1998, 8, 2219-2222; Singh et al., J. Org.
Chem., 1998, 63, 10035-10039; Srivastava et al., J. Am. Chem. Soc, 129(26) 8362-8379 (4 utons
2007 rona); Elayadi et al., Curr. Opinion Invens. Drugs, 2001, 2, 558-561; Braasch et al., Chem.
Biol, 2001, 8, 1-7; Oram et al., Curr. Opinion Mol Then, 2001, 3, 239-243; natents! CLLIA
Ne7053207 6268490 6770748 6794499 7034133 6525191 6670461 u1 7399845; WO 2004/106356,
WO 1994/14226, WO 2005/021570 u WO 2007/134181; myoaukanuu nateHToB CILIA NeUS
2004/0171570, US 2007/0287831 u US 2008/0039618; matenTst CILIA c cepuitHpIMU HOMEpaMu
12/129154 60/989574 61/026995 61/026998 61/056564 61/086231 61/097787 n 61/099844; u
Mexnaynapoansie 3asiBku PCT NePCT/US 2008/064591, PCT/US 2008/066154 u PCT/US2008/
068922.

B HekOTOpBIX BapraHTaX peaM3ali U300 peTeHUS OUIMKIIMUECKHUEe caXapHbIe (pparMeHThI
Y HYKJICO3U/IbI, COICPIKAIINe TaK1e OMIUKIINIECKUE caxapHble (PparMeHThI, JOTTOTHUTEIILHO
OIPEJIEISAIOT 110 U30MEPHOM KOoHuryparuu. Hampumep, HyKkI1e03ua, CoaepKalivi MOCTHK
4'-2'-MeTUJIeH-OKCH, MOXKET OBbITh B a-L koHpurypanuu uim B 3-D kondurypammu. Panee o-
L-metunenokcu (4'-CH,-O-2") OMuMKIMyecKre HyKJI€03u bl ObUTA BHEAPEHBI B AHTUCMBICIIOBBIE

OJIMTOHYKJIEOTHU/IbI, KOTOPBIE 00J1a1aI0T AHTUCMBICIIOBOM akTUBHOCTHIO (Frieden et al, Nucleic
Acids Research, 2003, 21, 6365-6372).

B HEKOTOPBIX BapuaHTaX pean3alyi H300pETeHNS 3aMEIIeHHbIE caXxapHble (PparMeHThI
coziepKaT OJIMH UM 00Jiee HEMOCTUKOBBIX CaXapHBIX 3aMECTUTENIEH U OJIMH WM OoJiee
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MOCTHUKOBBIX CaXapHbIX 3AMECTUTEIIEN (HAIIpUMED, S'-3aMEIEHHbIEC U 4'-2'-MOCTUKOBBIE
caxapa), (cMm., Harpumep, Mexaynapoanyto 3asaBky PCT WO 2007/134181, onmy0IMKOBaHHYIO
11/22/07, B kotopoit LNA 3amenieHa, Harpumep, 5'-MeTUIbHOMN UK 5'-BUHUIIOBOM I'PYIIION).

B HEKOTOPBIX BapraHTaX peau3anyiu U300 peTeHuss MOAU(PUIMPOBAHHBIE CaXapHbBIC
(parMeHThI MPEACTABISIOT COOOM 3aMEHUTENM caxapa. B HEeKOTOPBIX TAKMX BapUaHTaX
peanu3anyu U300peTeHUsI AaTOM KUCIIOPO/ia MPUPOTHOTO caxapa sIBJISETCS 3aMEIIeHHBIM,
HaIlpUMeEp, aTOMOM CEPBI, YIJIEPOIA UK a30Ta. B HEKOTOPBIX TAKMX BAPUAHTAX peali3alnr
U300peTeHUst TAKOU MOIU(MUIIMPOBAHHBIN CaXapHbIN (hparMEHT COJIEPIKUT TAKKE MOCTUKOBBIE
W/ViJI1 HEMOCTHUKOBBIE 3aMECTUTEIIN, KAK ONMMCAHO Bblllle. HampuMep, HEKOTOpPBIE 3aMEHUTEITN
caxapa comepxat 4'-aTOM CEPbI U 3AMEIICHUE B 2'-TIOJI0KEHUU (CM., HATIPUMED,
onybnMkoBaHHY0 aTeHTHYIo 3asBKy CIIIA US 2005/0130923, ony0ukoBaHHYIO 16 UIOHS
2005 roga) u/unu 5'-nmonoxkeHuu. B kauecTBe JOMOTHUTEIBHOTO IpUMepa, ObLITM OTTMCAHBI
KapOOIUKINYECKHE OUIMKIUYECKHE HYKIICO3U/IbI, UMEIOIIUE MOCTHK 4'-2' (CM., HAITPUMED,
Freier et al., Nucleic Acids Research, 1997, 25(22), 4429-4443 u Albaek et al., J. Org. Chem.,
2006, 77,7731-7740).

B HekOTOpBIX BapuaHTaxX peaiu3aluu U300 pETEHUSI 3AMEHUTEITM caxapa CoIepKaT KOoJIblia,
UMeIoIMe He 5 aToMOB. Harnpumep, B HEKOTOPBIX BapUaHTaX peaju3alvii U300 peTeHus
3aMEHUTENb caxapa coaepkut MopdomHo. MophoIMHO-COeAUHEHHS U X TTPUMEHEHUE B
OJIMTOMEPHBIX COSAMHEHUSIX OBLIO OTMIMCAHO B MHOTOYMCIIEHHBIX MMATEHTAX U OYOJIMKOBAHHBIX
CTaThsX (CM., HarpuMep: Braasch et al, Biochemistry, 2002, 41, 4503-4510; u natentst CLIIA
5698685; 5166315; 5185444; u 5034506). I1pu uCIIOJIb30BAHUM B HACTOSIIIIEM TOKYMEHTE,
TEPMHUH «MOPGHOIMHO» O3HAYAET 3aMEHHUTENb caxapa, UMEIOLIUI CIeIyIOLYIO CTPYKTYPY:

%"’“O 0 Bx

N

wrou

B HEekoTOpBIX BapraHTaX peaau3aluuu u300peTeHust MOPGOIMHO MOTYT OBbITh
MOAU(PUIMPOBAHHBIMU, HATIPUMED, TO0OABICHUEM UM U3MEHEHUEM PA3JIMYHBIX TPy
3aMEeCTUTEINEN B IPEICTABIIEHHOM BhIIIE CTPYKTYpe MOpQoIrHO. Takue 3aMeHUTeNr caxapa
YIOMSIHYTHI B HACTOSIIIEM JTOKYMEHTE KaK «MOJU(PUIMPOBAHHBIE MOP(OIMHO».

B kauectBe 1pyroro npumMepa, B HEKOTOPBIX BApMAHTaX peaji3aluy U300peTeHust
3aMEHUTENb caxapa COACPIKUT LIECTUWICHHBIN TETparuaponupaH. Takue TeTparuIponupaHbl
MOTYT OBITh JOTOIHUTEIBHO MOIUPUIMPOBAHBI I 3aMellieHbl. Hykiieo3unbl, cogepikaiiue
TaKue MOTUPHUIMPOBAHHBIE TETPATUIPOIIMPAHBI, BKIIOYAIOT, HO HE OTPAHUYUBAIOTCS UMM,
TE€KCUTOJIOBYIO HYKJIIEMHOBYIO KUCIOTY (HNA), aHUTOJIOBYIO HYKIIEMHOBYIO KUCIOTY (ANA),
MAaHUTOJIOBYIO HYKIIEMHOBYIO KUCITOTY (MNA) (cM. Leumann, CJ. Bioorg. & Med. Chem. (2002)
10:841-854), pTop-HNA (F-HNA) u coenunenusi, umeroinue ®opmyy VI:

4 g,

T3_o 0 q3
qa; s
qG Bx

o]
/" Ry R, %
T,
VI

A€ HE3aBUCUMO IS KAXIO0I'0O U3 YKA3aHHOTI'O I10 MEHbILIEH MCPE OJHOTO
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TeTParuapOIMPAHOBOI0O HYKJI€O3UAHOTroO aHamora @opmyisr VI:
Bx mpencrasnsieT coboit hparMeHT a30TUCTOTO OCHOBAHUS,
T5 u Ty, KaXKIBINM HE3aBUCUMO, TTPEACTABIISIIOT COOON MEKHYKIICO3UTHYIO CBS3bIBAIOIIYIO

CPYIIIY, CBSI3BIBAIONIYIO TETPATUIPONUPAHOBBINA HYKJICO3UIHBIN aHATIOT C aHTUCMBICIIOBBIM
coenuHeHueM, uiu oauH u3 T3 u T4 npeacrasisieT coOoi MEKHYKICO3UIAHYIO CBSI3BIBAIOIIYIO

TCPYIILY, CBSI3BIBAIOLILYIO TETPATUIPOIIMPAHOBBIN HYKIICO3UIHBIN AHAJIOT C aHTUCMBICIIOBBIM
coeMHeHueM, a apyroit uz Tz u T4 npencrasnser co6oit H, ruaipokcuin-3anTHyo rpyIiy,

CBSI3aHHYIO KOHBIOTUPYIOIIYIO TPYIITY WM 5' Wi 3'-KOHIEBYIO TPYIIITY;
qd1> 92> 93> 94> 95, ¢ Y q7, KOKIbIM HE3aBUCUMO, NTpeAcTaBisitoT codoit H, C1-Cg anku,

3aMeleHHbIN C-Cq ankui, Cy-Cg ankenud, 3amereHHblil Cy-Cg ankenus1, Cy-Cg ankuHumn
win 3ameleHHbl Cy-Cg alKvHUI; U

Kaxabii U3 R; 1 Ry He3aBrcuMo BpIOpaH M3: BOJOPO/AA, FaJIOreHa, 3aMEIIEeHHOTO U
HE3aMEIEHHOT 0 alnKOoKcH, NI J,, SJ 1, N3, OC(=X)J |, OC(=X)NJJ,, NJ3C(=X)NJ;J, u CN, roe
X npexacrasiseT coboit O, S unu NJ, 1 Kaxaelit J1, J, 1 J3 He3aBUCMMO IpecTaBIIsieT coOOon
H nmu C-Cg ankun.

B HEeKoTOPBIX BapruaHTax peaau3aiuu n300peTeHus mpuBeaeHbl MoauduimpoBanusie THP
HyKJ1e03u1bl DopmyIibl VI, B KOTOPBIX KaXKIbIN 41, 42, 43, 44, 45, Qg ¥ 47 TPEACTABIIAET COOOM

H. B HEKOTOpPBIX BapuaHTax peaju3alyu U300 pEeTeHMsI 10 MEHbIIIEH MEPE OJUH U3 (1, 2, q3,
d4» 95, e ¥ q7 OTIIMYeH OT H. B HEKOTOPBIX BapraHTAX peaiv3alyy U300peTeHus 10 MEHbIIIEH
Mepe OJIMH U3 41, 42, 43, 44, 45, ¢ U q7 IPEACTABISIET COOON METUII. B HEKOTOPBIX BapHaHTaX

peanuzauuu uzooperenus npuseaeHsl THP Hykneo3uast @opmyiisl VI, B KOTOPBIX OOUH U3
R; u R, npencrasnseT coboit F. B HeKOoTOpBIX BapraHTax peaau3anui n300peTteHust R
1 2 Ip p p p p 1

npeacTaBisieT codolt ¢pTop, a R, mpencrasmnser co6oit H, R npencrasisier coboit MeTOKcH,
a R, mpencrasnser co6oit H, u R| npencrasisieT coboit METOKCUITOKCH, a R, mpeacTaBiisieT

cob6oit H.

B nanHol 001aCTH TEXHUKU U3BECTHBI TAK)KE MHOTHE JIPyrUe OULUKIIMYECKUE U
TPULMKJIMYECKHE KOJIbLIEBbIE CUCTEMbI 3aMEHUTEJIEN caxapa, KOTOPbIe MOTYT OBITh
UCIIOJTb30BAHBI TSI MOTM(UKAIIMKA HYKJICO3UIOB 7151 BHEAPEHHS B AHTUCMBICIIOBBIE COCTUHEHST
(cMm., HampuMep, 0030pHYI0 cTaThio: Leumann, J. C, Bioorganic & Medicinal Chemistry, 2002,
10, 841-854).

be3 orpannuenus, mpuBeAeHBI TAK)KE KOMOWHAIMK MoaudUKaIui, Takue Kak 2'-F-5'-MeTuit-
3aMelleHHbIe HYKIe03uabl (cM. MexayHapoanyto 3asBky PCT WO 2008/101157,
onyoiukoBaHHyto 8/21/08, rae onucaHbl Apyrue 5', 2'-0Uc-3aMeIleHHbIE HYKJICO3U/Ibl) U
3aM€Ha aTOMa KUCIopoaa pUOO3MIBHOIO KOJIbLIA HA S U JOTIOJTHUTENIbHOE 3aMEIlIEHHUE B 2'-
MOJIOXKEHUH (CM. OIyOIMKOBaHHYI0 3asBKY Ha rmateHT CLLIA US2005-0130923,
onyomkoBaHHY0 16 utons 2005 roaa) wiu, alibTEPHATUBHO, 5'-3aMelIeHue OUIMKIIUUECKON
HYKJIEMHOBOM KUCITOTHI (cM. MexayHapoanyro 3asBky PCT WO 2007/134181,
onybsrkoBaHHyto 11/22/07, B koTopon 4'-CH,-O-2"' OUIMKIMYECKUI HYKIIEO3U/T

JTOTIOJTHUTEIIBHO 3aMELIEH B 5'-II0JIOKEHUM 5'-METUIIBHON Ui 5'-BUHWIIOBOM I'PyNnon). beun
OITMCAH TAKXKE CUHTE3 U IMOJIyYEeHUE KaPOOLMKIMYECKUX OMLMKIINIECKUX HYKJI€O3U10B BMECTE
C UX OJIMTOMEpU3alueil U OMOXMMUYECKUMHU UCCIIEAOBAHUSIMU {CM., HAIIpUMeED, Srivastava et
al., J. Am. Chem. Soc. 2007, 129(26), 8362-8379).

B HEKOTOPBIX BapuaHTaX peaiM3alyy HACTOSILErO ONMCAHUS ITPUBEICHBI
OJIMTOHYKJICOTU/IBI, COAEPIKAIIMEe MOAUPUIIMPOBAHHBIE HYKIIEO3U bl Takue
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MOTU(PUIMPOBAHHBIE HYKJICOTUIBI MOTYT COAEPKaTh MOIU(PHUIMPOBAHHBIE caxapa,
MOTU(UIIMPOBAHHBIE A30THCTHIE OCHOBAHMS W/UIK MOAU(pUIMpPOBaHHbBIE CBSI3U. KOHKpeTHBIE
Mo IM(UKAIK BBIOMPAIOT TaK, YTOOBI ITOTYYEHHBIE OJIMTOHYKJICOTH Il 00J1a1aJTH KeTaeMbIMU
XapakKTepUCcTUKaMU. B HEKOTOPBIX BapraHTaX peain3alyu U300peTeHUs OJIMTOHYKIIEOTUIbI
coaepxxat oauH uin 6osee PHK-nogo6HbIX Hykeo3ua0B. B HEKOTOPBIX BapraHTax
peanmM3anyu H300peTeHUS OJTMTOHYKIICOTHIBI cofepxkaT oauH uin 6ojee JIHK-mmomo6HbIx
HYKJICOTHIOB.

2. HexoTopslie MoaudUKAIMU a30TUCTBIX OCHOBAHMIA

B HeKOTOPBIX BapuaHTaX peain3aiyy U300peTeHUsI HYKJICO3UIbl HACTOSIIErO OMUCAHUS
coZiepkKaT OJTHO WK OoJiee HeMOIU(PUIMPOBAHHBIX a30TUCTBIX OCHOBAaHUM. B HEKOTOPBIX
BapUaHTaX peain3alyu U300peTeHUs] HYKJIEO3UIbl HACTOSIIETO OMMCAHUS COAEPKAT OJTHO
WM 0oJ1ee MOIU(MUITMPOBAHHBIX a30TUCTHIX OCHOBAHMIA.

B HekoTOpBIX BapuaHTaXx peam3anidy H300peTeHUsT MOAU(DUIIMPOBAHHBIE A30TUCThIE
OCHOBaHWUS BEIOPAHBI U3: YHUBEPCATILHBIX OCHOBAHUIMA, TUAPO(POOHBIX OCHOBAHUMN, CMEIIIAHHBIX
OCHOBaHMM, YBEIIMUEHHBIX B pa3Mepe OCHOBAHMI U (PTOPHUPOBAHHBIX OCHOBAHMI, OTIMCAHHBIX
B HACTOAIIEM JOKYMEHTE. 5-3aMELIEHHBIE TUPUMUIUHBL, 6-a3anupuMuIMHbl U N-2, N-6 u O-
6-3aMeIleHHbIE TyPUHBI, BKJTIOUasl 2-aMUHOITPOIWIIAICHUH, S-TTPOTMHUITY pallWIT; 5-
MPONUHWINUTO3MH; 5-TUIPOKCUMETUII-UMTO3UH, KCAHTUH, TUIIOKCAHTUH, 2-aMUHOA/ICHUH, 6-
METWJI U IPyTUE aJIKWIIbHBIE POU3BOHBIE aICHUHA U TYaHUHA, 2-TIPOTIWII U APYTUE ATKUITBHbIE
MPOU3BO/IHBIE a/ICHWHA U TYaHUHA, 2-TUOYpPaLW, 2-TUOTUMUH U 2-TUOLIUTO3UH, 5-
rajjoreHypauni v uuto3ul, S-nponuHui (-C=C-CHj3) ypauui v MTO3UH U Apyrye

AJIKWHWIBbHBIE TPOU3BOIHBIE TMPUMUIMHOBBIX OCHOBAHUH, 6-a30ypalWI, UUTO3WUH U TUMUH,
5-ypauui (rceBaoypanui), 4-Tuoypauui, 8-rajgoreH, 8-aMuHoO, 8-THOJI, 8-TMOAJIKUJI, 8-
TUAPOKCUII U Ipyrue 8-3aMelIeHHbIE aJICHUHbI U TYaHUHBI, 5S-TaJIOreH, B YaCTHOCTH, 5-0poM,
5-TpUdTOPMETHIT M IpyTHE S-3aMEIICHHBIC YPAIWIbI M [IATO3WHBI, 7-METHIITYaHUH U 7-
METWIAJICHUH, 2-F-aJIeHuH, 2-aMUHOAICHUH, 8-a3aryaHyH U 8-a3aaJieHuH, 7-Jea3aryaHuH u
7-nea3aaJieHuH, 2-1ea3aryaHut v 3-1ea3aa/IeHiH, yHUBEPCATbHBIE OCHOBAHUS, TUAPO(POOHbIE
OCHOBAaHMSI, CMEIIIAaHHBIE OCHOBAHUS, YBEJIMUCHHBIE B pa3Mepe OCHOBAHUS U (PTOPUPOBAHHBIE
OCHOBaHWUS, OTIMCAHHBIE B HACTOSIIEM JOKyMeHTe. JloTmoHUTeTbHbIE MOAU(PUIMPOBAHHBIC
a30TUCThIE OCHOBAHUS BKIIIOYAIOT TPULUMKIMUECKUE MTMPUMUINHBI, TAKUE KaK (peHOKCa3uHa
muTuIMH ([5,4-b][1,4]6eH30kca3ud-2(3H)-onH), penoruaszuna nutuaud (1 H-mupumumno[5,4-b]
[1,4]6en30tHa3un-2(3H)-0H), Tak Ha3zbiBaeMble G-clamp, Takue KaK 3aMeIIeHHbIH (heHOKCa3rHA
IUTUIMH (Harpumep, 9-(2-aMuHo3ToKcH)-H-mupumuno[5,4-b][1,4]6en30kca3un-2(3H)-oH),
kapbazona yutuaud (2H-upumuno[4,5-blunnosn-2-ox), nupyuaousaona uutuavd (H-nmupuao
[3',2":4,5 muppono[2,3-(1 JnupumMuauH-2-0H). MoauduurpoBaHHbIE a30TUCThIE OCHOBAHMS
TAKK€ MOT'YT BKJIFOUATh A30TUCTBIE OCHOBAHMS, B KOTOPBIX Iy PUHOBOE WIX TUPUMUIUHOBOE
OCHOBAaHHUE 3aMEHEHO IPYTUMU F'eTEPOLMKIAMU, HAITPUMED, 7-Aea3a-aJIeHUH, 7-Aea3aryaHo3uH,
2-aMUHOIIMPUIVH U 2-TIMPUIO0H. J{OTIOJTHUTEIbHBIE a30TUCThIE OCHOBAHMS BKITIOUAOT
a30TUCTBIE OCHOBaHUs, oncaHHble B maTeHTe CLIIA Ne3687808, omrcaHHbIC B ITyOIMKAAN
The Concise Encyclopedia Of Polymer Science And Engineering, Kroschwitz, J.I., pex., John
Wiley & Sons, 1990, 858-859; onucanubie aBTopamu Englisch et al, Angewandte Chemie,
MexnayHnapoaHoe uznanue, 1991, 30, 613; u onucanubie B mybnukanyu Sanghvi, Y.S., riaBa
15, Antisense Research and Applications, Crooke, S.T. u Lebleu, B., pexn., CRC Press, 1993, 273-
288.

NnmocrpatuBHble maTteHThl CIIA, B KOTOPBIX ONMUCAHO MOJYYEeHHUE HEKOTOPBIX U3
BBIIIEYTIOMSIHY TBIX MOJTU(UIIMPOBAHHBIX a30TUCTHIX OCHOBAHUM, a TAKXKE IPYTUX
MOU(PUIMPOBAHHBIX a30TUCTBIX OCHOBAaHUM, BKITIOUAIOT, 6e3 orpanuueHus, U.S. 3687808;
4845205; 5130302; 5134066; 5175273; 5367066; 5432272; 5457187; 5459255; 5484908; 5502177,
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5525711;5552540; 5587469; 5594121; 5596091; 5614617; 5645985; 568194 1; 5750692; 5763588;
5830653 1 6005096, HEKOTOPBIE U3 KOTOPBIX HAXOAATCA HA PACCMOTPEHUHN OJTHOBPEMEHHO C
HACTOSIIIEH 3asIBKOM, U KAXK/IbII U3 KOTOPBIX BKJIFOYEH B HACTOSIIIUM IOKYMEHT ITOCPEICTBOM
CCBUJIKM B IIOJIHOM OOBEME.

3. HexoTopble MeXKHYKIEO3UAHBIE CBSI3U

B HEKOTOPBIX BapraHTAX peaan3aluyu HACTOSILEr0 OMMCAHUS ITPUBEACHBI
OJIMTOHYKJIEOTUbI, COAEPKAIIME CBSI3aHHbIE HYKJIEO3U Ibl. B TaAKMX BapuaHTaxX peaju3aluvu
n300peTeHUsT HYKJIEO3U Ibl MOTYT ObITh CBSI3aHBI BMECTE IIPU MTOMOIIIM JTF000i
MEXHYKJICO3UTHOM CBSI3U. JIBa OCHOBHBIX Kj1acca MEXHYKJICO3UIHBIX CBSI3bIBAIOIIMX IPYIIIT
ONPEACIISIOTCS M0 HAIMYMIO WIIK OTCYTCTBUIO aToma ochopa. UimocTpaTuBHbIE
dbochopcoaepkariyrie MexXHYKICO3UIHBIE CBSI3U BKJIIOUAIOT, HO HE OTPAaHUYUBAIOTCS MUMH,
bochomadupst (PO), pochoTpuadupsl, Metrndochonatsl, pochopamuaaTst v THODOCHATHI
(PS). UmmrocTpaTuBHBIE He cofiepxalime hochopa MEKHYKICO3UIHBIE CBI3BIBAIOIIME TPYIIITHI
BKJIIOYAIOT, HO HE OTPAHUUYMBAIOTCS UMH, MeTUIeHMeTHIMMHUHO (-CH,-N(CH3)-O-CH,-),

trogmadup (-0O-C(0)-S-), Tnonokapoamar (-O-C(O)(NH)-S-); cunokcan (-O-Si(H),-O-); u
HK'-mumetunruapasus (-CH,-N(CHj3)-N(CHj3)-). MoaudunmpoBaHHbIe CBSI3U, B CPABHEHUH

¢ IpUpOTHBIMH (HOCcHOTMIDUPHBIMU CBS3SIMHU, MOTYT OBITh UCTIOJTb30BAHBI JJIST U3MEHEHUS,
OOBIYHO YBEJIMUYECHHUS YCTOMUMBOCTH OJIMTOHYKJIEOTHUA K HyKJIea3e. B HEeKOTOpbIX BapraHTax
peann3anuu U300peTeHUs] MEKHYKIJICO3UIHbIE CBSI3U, UMEIOIINE XUPAJIbHBIA ATOM, MOTYT
OBITH MOJIyYEHBbI B BUE PALIEMUYECKONM CMECH UJIU B BUJI€ OT/IEJIbHBIX SHAHTUOMEPOB.
NnmoctpaTuBHBIE XUPATbHBIE CBSI3U BKJIIOUAIOT, HO HE OTPAHUYMBAIOTCS UMU,
ankuidocdonats U THOPOChaThl. CriocoOBI MoTyueHus pochopcoaepxkammx u He
conepxkanux gochopa MexKHYKICO3UIHBIX CBSI3€H XOPOIIIO U3BECTHBI CIIEHUATIUCTAM B TAHHOM
00J1aCTH TEXHUKU.

OnUroHyKI€0TU Ibl, OTTMCAHHBIE B HACTOSIIIEM JOKYMEHTE, COJIEPKAT OJIMH WK OoJiee
ACHMMETPUYHBIX LIEHTPOB U, CIIE0BATEIbHO, MOTYT 00Pa30BbIBATh JHAHTUOMEDBI,
JIMACTEPEOMEPHI U APYTUE CTEPEOU30MEPHBIC KOH(GUTYPALUH, KOTOPBIC B COOTBETCTBUH C
abCOTIOTHOM CTepEeOXUMHEN MOTYT OBITh onpe/ieaeHbI Kak (R) umm (S), uiiu, Kax Ij1s aHOMEpPOB
caxapa, wi Kak (D) nimum (L), Kak 11t aMUHOKUCIIOT Y T.J. B aHTUCMBICTIOBBIE COETMHEHUS,
MIPEICTABIICHHBIE B HACTOSIIEM IOKYMEHTE, BKIIFOUEHBI BCE TAKUE BO3MOXHbBIE U30MEPHI, a
TaKXKe X PAleMUUECKUE U ONITUYECKU YUCThIE (POPMBI.

HetiTpanbsHble CBSI3bIBAIOIIME JIMHKEPBI BKIIIOUAIOT, 0€3 orpaHuueHusi, pochorpuspupsl,
Metuidocponarsl, MMI (3'-CH,-N(CHj3)-O-5"), amua-3 (3'-CH,-C(=0)-N(H)-5"), amua-4 (3'-
CH,-N(H)-C(=0)-5"), popmanerains (3'-O-CH,-0O-5") u Tnopopmanerais (3'-S-CH,-O-5").
JlonoTHUTEIbHBIE HEUTPAJIbHBIE MEXHYKIICO3UIHBIE CBA3U BKIIOUAIOT HEMOHHBIE CBSI3H,
cojeprKalne CUIOKacaH (IUaTKUICHIIOKCAaH), KapOOHOBBIN CIIOKHBIN 3PP, KapOOKCAMUT,
cynbhu, CyTb(HOHOBBIN CIIOXKHBIN 3PP 1 aMuas! (M., HaripuMmep: Carbohydrate Modifications
in Antisense Research; Y.S. Sanghvi u PD. Cook, pea., ACS Symposium Series 580; riaBbl 3
n4,40-65). JlonoIHUTENTbHBIE HEUTPAIbHBIE MEKHYKIIEO3UAHBIE CBSI3U BKIIFOYAIOT HEMOHHBIE
CBSI3U, coAepkallue cMeranHbie coctaBHble yacTu N, O, S u CH,.

4. HexkoTOpble MOTUBBI

B HekOTOpBIX BapuaHTaX pean3anydyd U300peTeHUs aHTUCMBICIIOBBIE OJIUTOHYKJICOTHIbI
COZIep>KaT OJIUH WK 00Jiee MOIU(UIIMPOBAHHBIX HYKJIEO3UIOB (HATIPUMED, HYKJICO3U/I,
cojep KaImii MOIU(PUIMPOBAHHBIN caxap W/WiIu MOIU(PUIIMPOBAHHOE a30TUCTOE OCHOBAHUE)
W/WIM OVH WM 00Jiee MOIU(PUIMPOBAHHBIX MEKHYKIICO3UIHBIX CBSA3EH. XapaKTepHbIN
y4aCTOK TaKUX MOJAU(PUKALUI B OJTUTOHYKJICOTH]IC YITOMUHAETCSI B HACTOSIIIEM JIOKYMEHTE
KaK MOTHUB. B HEKOTOPBIX BapuaHTaxX peaju3aluu H300peTeHrss MOTUBBI caxapa, a30TUCThIE

Crp.: 35



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

OCHOBAHMS U JIMHKEPA HE 3aBUCAT APYT OT ApYra.

a. HekoTopsle caxapHble MOTHUBBI

B HEKOTOPBIX BapuaHTaX peain3alyy M300pEeTeHHs OJIMTOHYKIEOTUIBI COAEPKAT OJUH
Wiy 6oJiee TUIIOB MOAU(PUIMPOBAHHBIX CAXapHBIX PPArMEHTOB W/UJIU PUPOIHBIX CAXaPHBIX
(GbparMeHToB, PacloI0KEHHBIX BJIOJIb OJIMTOHYKJIEOTH A UM €r0 00JIACTH ONPEIeTICHHBIM
00pa3oM WM B BUJIe MOTUBA caxapHoil Moaudukauu. Takue MOTUBBI MOTYT COJIEPKATh
T00bIe caxapHble MOAU(PUKAIMN, PACCMOTPEHHBIC B HACTOSIIEM JTOKYMEHTE W/WITK IpyTHe
U3BECTHbIE MOAU(UKALMM caxapa.

B HEKOTOPBIX BapHaHTAX peaIu3auru U300 PETEHHS OJIMTOHYKIICOTUAbI COAEPKAT WK
COCTOSIT U3 00JIACTH, UMEIOLIEN CaXxapHBIi MOTUB I'3IIMEPA, KOTOPBIN COJAEPIKUT JBE BHEIIIHUX
00J1aCTH WK «KPbLUIa» U UEHTPAIbHYIO WIM BHYTPEHHIOIO 00JIACTh, WM «T31». DTU TPU
00J1aCTH caxapHOT0 MOTUBA Ir3nMepa (5'-KpbUIo, I3 U 3'-KPbLUIO) 00pa3yioT HEMPEPHIBHYIO
MOCIIEAOBATEIILHOCTh A30TUCTBIX OCHOBAHUI, B KOTOPOM MO MEHBIIIEW MEPE HEKOTOPHIE U3
caxapHbIX (pParMeHTOB HYKJICO3UIOB B KaXKIOM KPbUIE OTIMUYAIOTCS IO MEHBIIEH MEpe OT
HEKOTOPBIX CaXapHbIX (PparMeHTOB HYKJICO3UAO0B B I'31e. B yacTHOCTH, IO MEHbIIEH Mepe
T€ caxapHble (PparMeHThl HYKJIEO3UI0B KAXKIOT0 KPbLIA, KOTOPBIE PACIIOIOKEHBI OJIHKE
BCero K ramy (3'-6mmkaiimil Hykieo3ua S5'-Kpbuia ¥ 5'-01vkaiimii HyKi1eo3u1 3'-Kpblia),
OTJIMYAIOTCS OT CaXapHOTO (hparMeHTa COCETHUX HYKJICO3UIOB B I'3II€, ONPEAETsisd TAKUM
00pa3oM I'paHUIy MEXTY KPbUIbSIMU U I'3M0M. B HEKOTOPBIX BapUaHTax peaiv3aluu
U300peTeHus caxapHble GparMeHThI B I3IE SBISIIOTCS OJMHAKOBBIMU MEKIY coOoit. B
HEKOTOPBIX BAPUAHTAX PEATU3ALMHA U300 PETEHUS I'3I1 COAECPKUT OAVH WU 00JIee HYKIIEO3UIOB,
MMEIOIIMX CaXxapHbIi (hparMeHT, KOTOPBIN OTIMYAETCs OT CaXapHOro gparMeHTa OJHOro
win 6oJiee APYrUx HYKJICO3UIOB B I'are. B HEKOTOPBIX BapUaHTax peann3alyy H300peTeHUS
caxapHbl€ MOTHUBBI ABYX KPbUIbEB SIBIIIOTCA OAUHAKOBBIMU MEXAY COOOM (CUMMETPUUHBIN
caxapHslii ranMep). B HEeKOTOPBIX BapuaHTax peanu3alyu U300peTeHHs caxapHble MOTHUBBI
S'-KpbUIa OTIIMYAIOTCS OT CAXapHOI'0 MOTHUBA 3'-KpbUIa (ACUMMETPUYHBIN CaAXaPHBIN I'3IIMED).

i. Hekotopsblie 5'-KpbLibs

B HEKOTOPBIX BapHaHTAX peaau3aunu U300peTeHMs 5'-KpbLIo T3IMepa COCTOUT U3 1-8
CBSI3aHHBIX HYKJIEO3UJ0B. B HEKOTOPBIX BapHaHTaX peaiu3alyu U300PETEHUS 5'-KPbLIIO
r3IMepa COCTOUT U3 1-7 CBA3aHHBIX HYKJIEO3UA0B. B HEKOTOPBIX BaprUaHTaX peaau3auuu
n300peTeHus 5'-KpbUIO I3IIMepa COCTOUT U3 1-6 CBSI3aHHBIX HYKJI€03UI0B. B HEKOTOPBIX
BapUaHTax peaau3alyy U300peTeHust 5'-KpblIo I'3MIMepa COCTOUT U3 1-5 CBSI3aHHBIX
HYKJIEO3UI0B. B HEKOTOPBIX BAPUAHTAX PeAIM3aLU U300 PETEHHUS 5'-KPBUIO I3IIMEPa COCTOUT
U3 2-5 CBSI3aHHBIX HYKJIEO3UIO0B. B HEKOTOPBIX BapuaHTax peaau3alyu U300peTeHust 5'-Kpbljio
I3IIMEPA COCTOUT U3 3-5 CBSA3AHHBIX HYKJICO3UMA0B. B HEKOTOPBIX BapyUaHTaxX peaav3aluu
HU300peTeHus S'-KPbLI0 T3MMEPA COCTOUT U3 4 UK 5 CBA3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX
BapyUaHTaX peam3anyy u300peTeHus S5'-KphLIo IIIMepa COCTOUT U3 1-4 CBSI3aHHBIX
HYKJIEO3UI0B. B HEKOTOPBIX BAPUAHTAX PeaIU3alii U300 PETEHHUS 5'-KPbUTO I3IIMEPa COCTOUT
u3 1-3 CBSI3aHHBIX HYKJIEO3UIO0B. B HEKOTOPBIX BapuaHTaxX peaau3alyi U300peTeHus 5'-Kpbl1o
I3IIMeEpa COCTOUT U3 1 Wiy 2 CBSI3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapHaHTax pean3anuu
n300peTeHus 5'-KpbUIO r3NMepa COCTOUT U3 2-4 CBSI3aHHBIX HYKJI€03UJ0B. B HEKOTOPBIX
BapUaHTaX peam3anyy H300peTeHus S5'-KPhLI0 IIIIMepa COCTOUT U3 2 MK 3 CBSI3aHHBIX
HYKJIEO3UI0B. B HEKOTOPBIX BAPUAHTAX peaIU3ali U300 PETeHUS 5'-KPbLIO I3IMEPa COCTOUT
U3 3 Uiy 4 CBSI3aHHBIX HYKJIEO3U10B. B HEKOTOPBIX BapuaHTax peanu3aluu u300peTeHus S'-
KPBLIO I'3MIMepa COCTOUT U3 1 HyKiteo3uaa. B HEKOTOpBIX BapraHTax peaau3auyy u300peTeHus
5'-KpBUIO I3IMEPa COCTOUT U3 2 CBA3AHHBIX HYKJIEO3UA0B. B HEKOTOPBIX BapUaHTax
peanu3zaiyu u300peTeHust 5'-KpbplTo I3MMepa COCTOUT U3 3 CBSA3aHHBIX HYKJIEO3UI0B. B
HEKOTOPBIX BAPUAHTAX PeaIU3aLU U300peTeHus 5'-KPbUIO IIIIMEPa COCTOUT U3 4 CBSI3AHHBIX
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HYKJIEO3WI0B. B HEKOTOPBIX BapuaHTaX peaIn3alyi U300peTeHus 5'-KpbUIo I'3IIMepa COCTOUT
U3 5 CBSI3aHHBIX HYKJIEO3WAOB. B HEKOTOPBIX BapUaHTaX peaIn3alyu U300peTeHus 5'-KpbLi1o
I3IMepa COCTOUT U3 6 CBA3aHHBIX HYKJIEO3UIOB.

B HEKOTOPBIX BapHaHTAX peaInu3auuu U300peTeHUs 5'-KPbUIO I3IIMepa COAEPKUT IO
MEHbIIIEH MEpe OJIMH OMLIMKIIMYECKUI HyKJIeo3Ul. B HEKOTOPBIX BapraHTaX peaau3alnuu
U300peTeHus 5'-KpbUIO I'3IIMEPA COAECPIKUT 10 MEHbIIIEH Mepe ABa OULMKIMYECKMX HYKIIEO3UIa.
B HEeKOTOpBIX BapuaHTax peann3alyy U300peTeHust S'-KpbUIo IIIIMepPa COACPKUT IO MEHbIIIEN
Mepe TpY OULMKIMYECKUX HYKJIe03uaa. B HEKOTOPBIX BapHaHTax peaau3aluuy U300 peTeHust
5'-KpBUIO r3NMEpa COACPKUT IO MEHBIIIEH Mepe YeThIpe OUIMKIMUECKUX HyKiIeo3uaa. B
HEKOTOPBIX BApUAHTAX peaIu3aluyy H300peTeHHs 5'-KpbUIO I'3IIMepa COAEPKUT 110 MEHbIIIEH
Mepe OZVH CTEPUYECKH 3aTPYIHEHHBIN ITUII-HYKJIICO3U. B HEKOTOPBIX BApHAHTAX peaM3alyn
n300peTeHus 5'-KpbUIO I3IIMepa COAEPHKUT MO MeHblIen Mepe oauH LNA Hykieo3ua. B
HEKOTOPBIX BApUAHTAX peaIn3aly U300peTeHus KaKIbli HyKJIEO3U/ 5'-Kpblla ranMepa
MPEACTABIISIET COOOV OMLMKIIMYECKUI HYKJIeO3U . B HEKOTOPBIX BapHaHTaX peaanu3alnuu
U300pEeTEeHUs] KaXIbli HYKJICO3U1 5'-Kpbljla I3MMepa MPEACTABISET COO0N CTEPUUECKU
3aTPYAHEHHBIN STUI-HYKJIEO3U 1. B HEKOTOPBIX BapUaHTAX pean3alyy H300peTeHNS KAk IbIi
HYKJIEO3U/[] 5'-Kpblia r3nMepa npeacranisieT coooit LNA Hyki1eo3us.

B HEeKOTOPBIX BapuaHTaX peaM3alyi W300peTeHHsl 5'-KPBLIO TINIMeEPa COIEPKUT O
MEHBIIIeH Mepe OJNH He OUIMKIIMYECKUH MOIM(UIMPOBAHHBIN HYKIIC03U1. B HEKOTOPBIX
BapUaHTax peaan3alyu U300peTeHust 5'-KpblIo T3IIMepa COIEPKUT IO MEHbIIIEH Mepe OJIMH
2'-3aMeLIEHHBIN HYKJIEO3U1. B HEKOTOPBIX BapMaHTaX peaau3alyu U300peTeHUs 5'-KpbL1o
r3MIMepa COAEPKUT 1o MeHbluer Mepe oauH 2'-MOE nHykiieo3us. B HeKOoTOpbIX BapuaHTax
peanm3anyu n300peTeHus 5'-KPhUIo T3IMepa COIEPIKUT IO MeHbIIen Mepe ouH 2'-OMe
HYKJIEO3U 1. B HEKOTOPBIX BApHAHTAX PeaU3alii U300 PETEHUS KKl HYKIJIEO3U 5'-KpbLia
rarMepa MpeacTaBiseT co00i He OMIMKIIMUECKUI MOAU(PUIIMPOBAHHBIN HYKJIeo3u1. B
HEKOTOPBIX BApUAHTAX pealIM3alii U300PETEHUS KaXKIbI HYKJIE03U 5'-Kpbljla ranMepa
MIPEICTABIISIET COOOM 2'-3aMEeIlIeHHBII HYKJIeo3u 1. B HEKOTOPBIX BapuaHTax pean3auuu
M300pETeHHS KAKIBIN HYKIICO3U T 5'-Kpbliia IanMepa npeactasiseT coooii 2'-MOE nykieos3us.
B HEKOTOPBIX BapraHTaX peaau3aluu U300PETeHUsI KaKIbId HYKJIEO3U 1 5'-Kpblia Ianmepa
npeacTaBisieT cooori 2'-OMe Hyk1eo3u 1.

B HEKOTOPBIX BapHaHTAX peaInu3aluu U300peTeHUs! 5'-KPbUIO I3IIMepa COAEPKUT MO
MEHBIIIEH Mepe OJIMH 2'-1€30KCUHYKIIC03U 1. B HEKOTOPBIX BapuaHTax peaau3alid U300peTeHUs!
KaXIbI HYKJICO3U/T 5'-KPbhLJIa IIMepa MPEACTABISIET CO00M 2'-1e30KCUHYKIeo3u 1. B
HEKOTOPBIX BApUAHTAX peaInu3aluyy H300peTeHHs 5'-KpbUIO I'3IIMeEpa COAEPKUT 110 MEHbIIIEH
Mepe OAUH puObOHYKIIe03u . B HEKOTOPBIX BapuaHTax peann3alyy U300peTeHUs KaXK bl
HYKJIEO3U1 5'-Kpbljla [3IMepa MpeICTaBIIsIeT COO0M puOOHYKIIE03U . B HEKOTOPBIX BapUaHTaxX
peanu3anyu u300peTeHust OJIMH, 60Jiee OTHOTO UM KaX/IbIH U3 HYKJICO3UI0B 5'-Kphlia
npeacrasisieT cooort PHK-nogoOHbIM HyKI€03U1.

B HEKOTOPBIX BapuaHTaXx pean3alyy W300peTeHHsl 5'-KPbLJIO T3IIIMepa COIEPKUT IO
MEHBLLIEN Mepe OANH OULMKIIMYECKUI HYKIIEO3U/1 U [10 MEHBILIEH MEPE OAUH He OULMKIIMYECKUI
MOJIM(UIMPOBAHHBIA HYKJI€03U. B HEKOTOPBIX BapuaHTax peau3alyy U300peTeHus 5'-
KPBUIO I3IIMEpPA COACPIKUT IO MEHBIIIEH Mepe OWH OUIMKITMYECKUIM HYKIJICO3U/ ] M TIO MEHBITIeH
Mepe OJIMH 2'-3aMEeLEHHbIN HYKJIeo3u1. B HEKOTOPBIX BapuaHTax peau3alyy U300 peTeHUs
5'-KpbUIO r3NMepa COAEPKUT MO MEHbIIEH Mepe OAUH OULMKIMYECKUI HYKIICO3U T U 110
MeHbler mepe oJuH 2'-MOE Hykieo3ua. B HEeKOTOPBIX BapuaHTaXx peajnu3aluu U300peTeHust
5'-KpbUIO r3NMeEpPa COAEPKUT 1O MEHBIIEH Mepe OAUH OULMKIMYECKUI HYKIICO3U T U 110
MeHblIer Mepe ojiuH 2'-OMe HykJ1eo3u/T. B HEKOTOPBIX BaprHaHTaX pea3alyy U300peTeHust
S5'-KpBUIO F3NMEPaA COACPIKUT MO MEHbIIIEH Mepe OAUH OMIMKIMYECKUIM HYKIICO3U/ U 110
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MEHBIIIEH MEPE OJUH 2'-1€30KCUHYKIIEO3HU/I.

B HEKOTOPBIX BapHaHTAX peaInu3aluu U300PETEHUSI 5'-KPbUIO IIIIMEpPa COAEPKUT MO
MEHBIIEH MEPE OJIMH CTEPUYECKU 3ATPYAHEHHbIN 3TUI-HYKIICO3U/I U IO MEHBIIIEW MEpEe OJUH
HEe OMIUKIIMYECKUI MOTU(UIIMPOBAHHBIN HYKJIEO3U . B HEKOTOPHIX BapuaHTax peav3alyn
n300peTeHust 5'-KPhIIO MIIMEPa COACPKUT IO MEHbIIIeH Mepe OJIMH CTEPUUECKHU 3aTPYTHEHHbIN
STUJI-HYKJIEO3U/] U 110 MEHbIIIEH Mepe OAUH 2'-3aMEIlIeHHBIN HYKJIe03U 1. B HeKOTOphIX
BapUaHTax pealiM3alyy U300peTeHus 5'-KpbUIO I3IMEPaA COACPKUT IO MEHbILIEH Mepe OAUH
CTEpUYECKU 3aTPYTHEHHBIN 3TUII-HYKJIEO3U/I M IO MeHbIIelr Mepe ouH 2'-MOE Hykneo3u/.
B HEKOTOpPBIX BapuaHTax pean3alyi U300peTeHus S'-KpbUIo I3IIMEpa COAECPKUT MO MEHbIIIEH
Mepe OJIUH CTEPUUECKU 3aTPYAHEHHBIN 3TUII-HYKJIEO3U]I U IO MEeHbIIel Mepe oauH 2'-OMe
HYKJI€03u/1. B HEKOTOPBIX BaprMaHTaX peaanu3alui U300 peTeHus 5'-KPbIIO IIIIMepPa COACPKUT
10 MEHbIIEH MEPE OJUH CTEPUUECKU 3aTPYAHEHHBINA 3TUI-HYKJICO3U U TIO MEHBIIIEH Mepe
OJIUH 2'-1€30KCUHYKJICO3UI.

ii. HexoTopsle 3'-Kpblibs

B HEeKOTOPBIX BapraHTaX peau3ainyu U300 peTeHus 3'-KpblIo IIMepa COCTOUT U3 1-8
CBSI3aHHBIX HYKJIEO3UJ0B. B HEKOTOPBIX BapMaHTaX peau3alyu U300peTeHus 3'-Kpbli1o
r3IIMeEpa COCTOUT U3 1-7 CBSI3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX BapUaHTaX peanu3anuu
n300peTeHns 3'-KphIJIO I3IIIMEpPa COCTOUT U3 1-6 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPHIX
BapUaHTaX peam3anyu u300peTeHus 3'-KpbUIo rIMepa COCTOUT U3 1-5 CBSI3aHHBIX
HYKJICO3UI0B. B HEKOTOPBIX BApUAHTAX pean3alui U300 peTeHus 3'-KpbUTO I3IIMeEPa COCTOUT
U3 2-5 CBSI3aHHBIX HYKJICO3UI0B. B HEKOTOPBIX BapMaHTaX peaIu3alyi U300peTeHus 3'-KpbU1o
I3IIMEpPa COCTOUT U3 3-5 CBSI3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX BapUaHTaX peau3anuu
n300peTeHus 3'-KpbLI0 I3MMEPA COCTOUT U3 4 WK 5 CBA3aHHBIX HYKJIEO3UA0B. B HEKOTOPBIX
BapuaHTax pealiM3alyy U300peTeHus 3'-KpblI0 I3NMeEPa COCTOUT U3 1-4 CBA3AHHBIX
HYKJICO3UIOB. B HEKOTOPBIX BApUAHTAX peai3alii U300 peTeHus 3'-KpbUIO IIIMeEPa COCTOUT
u3 1-3 CBSI3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapMaHTaX peaan3auuy U300peTeHus 3'-KpbL1o
I3IIMEpPa COCTOUT U3 | WK 2 CBSI3aHHBIX HYKJIEO3WI0B. B HEKOTOPBIX BapMaHTax pean3annuu
nU300peTeHus 3'-KpbUIO IIIMEPA COCTOUT U3 2-4 CBSI3AHHBIX HYKJIEO3UJI0B. B HEKOTOPBIX
BapUaHTaXx peamn3anyy u300peTeHus 3'-KpbIIo rIMepa COCTOUT U3 2 UK 3 CBSI3aHHBIX
HYKJICO3UIOB. B HEKOTOPBIX BApUAHTAX peain3alii U300 peTeHus 3'-KpbUIO IIIIMeEPa COCTOUT
u3 3 WK 4 CBSI3aHHBIX HYKJI€03U0B. B HEKOTOPBIX BapUaHTax peanu3auuu u3ooperenus 3'-
KPBLIO I'3IMepa COCTOUT U3 1 Hykiteo3uaa. B HEKOTOPBIX BapraHTax peaau3aiuyy U300 peTeHust
3'-KpbUIO T3NIMEPA COCTOUT U3 2 CBA3AHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapuaHTax
peanuzanyu U300 peTeHus 3'-KpblIo IIMepa COCTOUT U3 3 CBSI3aHHBIX HYKJIEO3UI0B. B
HEKOTOPBIX BApUAHTAX pean3alii U300peTeHuUs 3'-KPbIJI0 IIIMepa COCTOUT U3 4 CBSI3aHHBIX
HYKJICO3UIOB. B HEKOTOPBIX BAPUAHTAX peaU3ali U300 peTeHus 3'-KPbUIO F3IMepPa COCTOUT
U3 5 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapraHTaX pealu3aluu u300peTeHus 3'-KpbLio
I3IIMeEpa COCTOUT U3 6 CBSA3aHHBIX HYKJICO3UIOB.

B HEekoTOPBIX BapraHTaX peaau3aluu U300peTeHusl 3'-KpbUIo IINMepa COAEPKHUT 1O
MEHbIIEN MEPE OJUH OULIMKIMUECKUI HYKJIe03U 1. B HEeKOTOPBIX BapUaHTaxX pean3anyu
n300peTeHust 3'-KPhLIO MIIMEPa COACPKUT IO MEHbIIIeH Mepe OJIMH CTEPUUECKY 3aTPYTHEHHbIN
STWI-HYKJIEO3U . B HEKOTOPBIX BapHaHTax peaan3aluy U300peTeHus 3'-Kpblio IarMepa
COJZIEPKUT 110 MeHbIIEH Mepe ouH LNA Hykjeo3ua. B HEKOTOpBIX BapuaHTaX peavi3anny
n300peTeHUst KaXKIbIi HyKJIeo3u 1 3'-Kpblila T3Mepa MPeACTaBIIsIeT COO0N OUIMKITUYECKHIA
HYKJIEO3U/1. B HEKOTOPBIX BApHAHTAX PeAIU3alU U300 PETEHUS KaXK bl HYKJIe03U ] 3'-KpbLia
r3nMepa MpeACTaBISIET cCOOOM CTEPUUECKU 3aTPYIHEHHbBIN STUII-HYKJIe03Ul. B HEKOTOpBIX
BapUaHTaXx peajiM3alyy U300peTeHUs] KaXIbl HyKJIE03U ] 3'-Kpbljla r3IMepa MpeacTaBiIsieT
cobOoti LNA HykI1€03u/I.
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B HEKOTOPBIX BapraHTaX peaau3ainuu U300peTeHusl 3'-KPbUIo IINMepa COAEPKUT 1O
MEHBIIIEeH Mepe OJMH He OUIMKINYECKUI MOIM(UIMPOBAHHBIN HYKIIC03u1. B HEKOTOPBIX
BapHaHTaX peaju3alyu U300 peTeHus 3'-KpbUIo TIMepa COIEPKUT IO MEHBIIIEH Mepe 1Ba
HE OMLUKIMYECKUX MOTUPUIMPOBAHHBIX HYKJI€0311a. B HEKOTOPBIX BApHAHTAX PeAIU3alUU
n300peTeHus 3'-KpbUIo I3IIMepa COJEPKUT IO MEHbIIEeH Mepe TPU He OULIMKIUYECKUX
MOJIM(UIMPOBAHHBIX HYKJIEO3U1a. B HEKOTOPBIX BapuaHTax pealu3aluy u3o0peTeHus 3'-
KPBUIO I3MIMepa COJIEPKUT 110 MEHBIIIEH Mepe YeThIpe He OUIMKITMUECKUX MOAU(PUIIMPOBAHHBIX
HyKJIeo3u1a. B HeKOTOpBIX BapuaHTax peam3aiyi u300peTeHust 3'-KpblIo rInMepa COJEPKUT
10 MEHbIIEH MEepe OAUH 2'-3aMEIICHHbIN HYKJIEO3U. B HEKOTOPBIX BapuaHTaX peav3alnvy
n300peTeHus 3'-KpbUIo r3IIMepa COJEPKUT 1o MeHbIlel Mepe oauH 2'-MOE nykiieo3un. B
HEKOTOPBIX BApMAHTAX peaM3alyy H300peTeHHs 3'-KpbUIO TINIMepa COAEPKUT 110 MEHBIIIEH
Mepe ojuH 2'-OMe Hykieo3u. B HEeKOTOpBIX BapuaHTax peaau3alyu N300peTeHUs Kax Ibli
HYKJIeO3u/ 3'-Kpbljia T3IMepa IpeAcTaBiseT cOO0M He OUIMKINISCKUN MO TM(PUIMPOBAHHBIN
HYKJIEO3U/1. B HEKOTOPBIX BApHAHTAX PeAIU3aLM U300 PETEHUS KaXKIbIM HYKJIe03U ] 3'-KpbLia
r3nMepa MpeacTaBiIsieT coboli 2'-3aMelIeHHbIN HyKJIeo3u 1. B HeKoTophIX BapraHTax
peanu3anyu U300peTeHUs KA1l HYKJI€03u ] 3'-Kpblila r3IMepa MpeacTaBiIsieT codom 2'-
MOE nyxkieo3us. B HEeKOTOPBIX BapUaHTaX peaan3anuy M300peTeHUs KaKIblii HYKJIEO3U/1
3'-Kkphblja rafMepa mpeacraBisieT cooor 2'-OMe HyKJICO3H/I.

B HEKOTOPBIX BapHaHTAX peaau3auuu U300peTeHust 3'-KpbUIO IIIMepa COAEPKUT MO
MEHBIIIeN Mepe O/IUH 2'-1€30KCUHYKIIe03u 1. B HEKOTOPBIX BapuaHTaxX peau3alyi u300peTeHust
KaXIbI HYKJICO3u/1 3'-Kpbhljia TIMepa MPEACTaBIsSET cO00M 2'-1e30KCUHYKIeo3u 1. B
HEKOTOPBIX BApUAHTAX pealin3aluy U300 peTeHust 3'-KpblIo I3Mepa COAEPIKUT IO MEHbIIIeH
Mepe OAUH puObOHYKIIe03u . B HEKOTOPBIX BapuaHTax peann3alyy U300peTeHUs KaXK bl
HYyKJIe03U1 3'-Kpbljla r3IMepa MpeICcTaBIIsIeT co00i pubOHYKIIE03U . B HEKOTOPBIX BapUaHTaX
peanu3anyu U300 peTeHus OJIUH, O0Jiee OHOTO UK KK bl U3 HYKJICO3UIOB S'-Kphlila
npeacrasisieT cooort PHK-nogoOHbIM HyKI€03U1.

B HEekoTOPBIX BapraHTaX peaau3aluu U300peTeHusl 3'-KpbUIo IINMepa COAEPKHUT 1O
MEHBLLIEN Mepe OANH OULMKIIMYECKUI HYKIIEO3U/1 U [10 MEHBILIEH MEPE OAUH He OULMKIINYECKUI
MOJIM(UIMPOBAHHBIA HYKJI€03u. B HEKOTOPBIX BapuaHTax peaiu3alyu Uu300peTeHus 3'-
KPBUIO F3IIMEpPA COACPIKUT IO MEHBIIIEH Mepe OMH OUIMKITMYECKUIM HYKIJICO3U/ ] U TIO MEHBITIEH
Mepe OJIMH 2'-3aMELEHHbIN HYKJIeo3u1. B HEKOTOPBIX BapuaHTax peau3alyy U300 peTeHUs
3'-KpBUIO r3MMEpPa COACPIKUT MO MEHbIIIEH Mepe OIUH OUIUKITUYECKUI HYKIICO3U/T U 110
MeHbler mepe oJuH 2'-MOE Hykieo3ua. B HEeKOTOPBIX BapuaHTaXx peaanu3aluuu U300peTeHust
3'-KpbUIO r3IMEPA COACPIKUT MO MEHbIIIEH Mepe OAUH OUIUKIMYECKUIM HYKIICO3U/T U 110
MeHblIer Mepe o,iuH 2'-OMe HykJ1eo3u/T. B HEKOTOPBIX BapruaHTaX peaiv3alyy U300peTeHust
3'-KpBUIO F3IMEPA COACPIKUT MO MEHbIIIEH Mepe OAUH OMIUKIMYECKUIM HYKIICO3U/ U 110
MEHBIIIEH MEPE OJUH 2'-1€30KCUHYKIIEO3HU/I.

B HEKOTOPBIX BapHaHTAX peaau3aluuu U300peTeHusl 3'-KpbUIO IINMepPa COAEPKUT MO
MEHBIIEH MEPE OJIMH CTEPUUYECKU 3ATPYAHEHHbIN 3TUI-HYKIICO3U]I U IO MEHBIIIEW MEpEe OJUH
He OUIMKIMYeCKU MOIU(UIMPOBAHHBIN HYKJIC03W . B HEKOTOPBIX BapuaHTax peanus3anuu
n300peTeHust 3'-KpbUIO M3IIMepa COACPIKUT MO MEHBIIIEH MepPE OJTMH CTEPUUECKH 3ATPYTHEHHBIH
STWI-HYKJIEO3U]I M 10 MEHbLIEW Mepe OJIMH 2'-3aMELIEHHBIN HyKJIe03u1. B HeKoTOpBIX
BapUaHTax peajiM3alyy U300peTeHus 3'-KpblIo I3IMeEpa COACPKUT IO MEHbILIEH Mepe OAUH
CTEpUYECKU 3aTPYIHEHHBIN 3TUII-HYKJIEO3U/I M IO MeHbIIelr Mepe oauH 2'-MOE Hykneo3u/.
B HEKOTOpPBIX BapuaHTax pean3alyy u300peTeHus 3'-KpbuIo I3IIMeEpa COAECPKUT MO MEHbIIIEH
Mepe OJIUH CTEPUUECKU 3aTPyAHEHHBIN 3TUII-HYKJIEO3U]T U IO MEeHbIIeH Mepe oauH 2'-OMe
HYKJI€03u/1. B HEKOTOPBIX BaprMaHTaX peaanu3alui n300peTeHus 3'-KpblIo IIIIMepPa COACPKUT
110 MEHBIIEH MEPE OAUH CTEPUUECKHU 3aTPYAHEHHBIN 3TUII-HYKIIEO3U U I10 MEHBILIEH MEpe

Crp.: 39



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

OJIUH 2'-1€30KCUHYKJICO3UI.

B HEKOTOPBIX BapHaHTAX peaIu3aluu U300peTeHust 3'-KpbUIO IINMepPa COAEPKUT MO
MeHblIer Mepe oAuH LNA HyKJIeo3u1 ¥ 110 MEHBIIENH Mepe OIUH HE OULIMKIIMYECKUN
MOAU(PUIMPOBAHHBIN HYKJIEO3U . B HEKOTOPBIX BaprMaHTax peaju3anuu n300peTenus 3'-
KPBUIO I'3NIMEpPA COAEPKUT MO MEHbIIEN Mepe ovH LNA HyKJI€03U/I M IO MEHBIIEN Mepe
OJIMH 2'-3aMEIEHHBIN HYKJIEO3U/ 1. B HEKOTOPBIX BapyuaHTax pealu3aliuu u3o00peTeHus 3'-
KpPBLIO I'3IIMEpPa COAEPKUT 10 MeHblIeH Mepe oauH LNA HYyKJI€03u ¥ 110 MEHBIIIER Mepe
onuH 2'-MOE Hykneo3ua. B HEeKOTOpBIX BapuaHTax peav3auuu n300peTeHns 3'-KpbLio
3IIMEPA COAEPKUT MO MEHbIeH Mepe 0JuH LNA HyKJI€03uJ U IO MEHBIIIEH Mepe OJIMH 2'-
OMe Hykieo3u1. B HEKOTOPBIX BapMaHTax peau3alud U300peTeHus 3'-Kpbulo ranmepa
COJICPKUT 110 MEHBbIEN Mepe 0JIMH LNA HyKJI€03ua U IO MEHBIIIEN MEpPE OJIMH 2'-
JIE30KCUHYKJIEO3U/I.

B HexOTOpPBIX BapyuaHTax peaM3auyu n300peTeHust 3'-KpblIo TIIMepa COIEPKUT MO
MEHbIIIEN Mepe OJIMH OUIUKIIMYECKUI HYKJIEO3U/T, 10 MEHBIIIEN Mepe OJIUH HE OULIMKITUYECKUHT
MOAU(PUIMPOBAHHBIN HYKJIEO3U/I U IO MEHbIIIEH Mepe OJIMH 2'-1€30KCUHYKIeo3u 1. B
HEKOTOPBIX BApUAHTAX pealin3alyy n300peTeHus 3'-KpbUIo I3IMepa COAEPKUT IO MEHbIIIEN
MEpE OJIMH CTEPUYECKH 3aTPYTHEHHBIN 3TUII-HYKJIEO3U/I, IO MEHBUIEH MEPE OJIMH HE
OMIUKIIMYECKUI MOTUMDUITMPOBAHHBIN HYKJICO3U ] U 110 MEHbIIIeH Mepe OJIuH 2'-
JIE30KCUHYKJI€03U/. B HEKOTOPBIX BapuaHTax peajiM3alyy U300peTeHus 3'-KpblIo Ianmepa
COAEPXKUT 110 MeHbLIEH Mepe oauH LNA HyKj1e03u1, 110 MEHbIIEH Mepe OAUH HE
OMIMKITMYECKUI MOAU(DUIIMPOBAHHBINM HYKJICO3U] U TIO MEHbIIIEH Mepe OJIuH 2'-
JIE30KCUHYKIICO3UI.

B HEKOTOPBIX BapraHTaX peau3ainuu n300peTeHusl 3'-KPbUIo TIMMepa COIEPKUT 110
MEHbIIIEN MEpe OJIMH OMLIMKIMYECKUI HYKIIEO3U I, IO MEHBIIIEH Mepe OAUH 2'-3aMellIeHHbIN
HYKJICO3U[I U I10 MEHbIIIEW Mepe OJIMH 2'-Ae30KCUHYKIIE03U 1. B HEKOTOPBIX BapraHTax
peanuzanyu n300peTeHus 3'-KpbUIo I3MMEPA COIEPKUT 110 MEHBIIIEH MEPe OJIUH CTEPUUECKU
3aTPYAHEHHBIN 3TWI-HYKJICO3U, 110 MEHBIICH Mepe OMH 2'-3aMELLIEHHbBIA HYKJICO3U U I10
MEHBUIEN MEPE OJIMH 2'-1€30KCUHYKJIE03U 1. B HEKOTOPBIX BapuaHTax peaau3alyuy U300peTeHus
3'-KpBUIO I'3IIMEPA CONEPXKUT I10 MeHblIerH Mepe oauH LNA HyKIIe03uI, 110 MEHBIIEN Mepe
OJIMH 2'-3aMEIIEHHBIN HYKJIEO3U/T U 110 MEHBIIEH Mepe OJUH 2'-1€30KCUHYKIICO3U/IL.

B HEKOTOPBIX BapHaHTAX peaau3aluu U300peTeHusl 3'-KpbUIO I3INMepa COAEPKUT MO
MEHbIIIEN Mepe O/IMH OMLMKIIMYECKUI HYKIIE03U 1, IT0 MeHblel Mepe ouH 2'-MOE nykiieo3un
Y TI0 MEHBUIEH MEPE OJIMH 2'-NE30KCUHYKIIEO31 . B HEKOTOPBIX BapUaHTax peaau3alyuu
n300peTeHus 3'-KpbLUIO r3Mepa COAEPKUT IO MEHBIIEH MEPE OJIMH CTEPUUECKU 3aTPYIHEHHBIH
3TUJI-HYKJIEO3U, 110 MeHblien Mepe oauH 2'-MOE HykI1eo3u U 10 MeHblIIeNd Mepe OJuH 2'-
JIE30KCUHYKJI€03U/. B HEKOTOPBIX BapuaHTax pealiM3alyy U300peTeHus 3'-KpblIo Ianmepa
COJIEPKMT 110 MeHbIlel Mepe ouH LNA HyKkJeo3u1, 1o MeHbInei mepe ojuH 2'-MOE
HYKJICO3UJ ¥ TTIO MEHBIIIEH Mepe OJIUH 2'-I€30KCUHYKIIEO3UI.

B HEKOTOPBIX BapuaHTax pean3auyy W300peTeHust 3'-KpbLIo IIIIMepa COIEPKUT IO
MEHBIIIeN Mepe OMH OULMKIIMIECKUI HYKIICO3HU I, IT0 MEHbIIIeN Mepe oauH 2'-OMe HyKI1e03u/
Y TIO MEHBUIEN MEPE OJIMH 2'-N€30KCUHYKJIIEO3U . B HEKOTOPBIX BapUaHTax peaau3alyuu
U300peTeHus 3'-KpbLUIO r3Mepa COAEPKUT IO MEHBLIEH MepE OJIMH CTEPUUECKU 3aTPYITHEHHbBIN
3TUII-HYKJIEO3UI, IO MEHbLIEH Mepe oAuH 2'-OMe HyKJIe03U/l M 110 MEHbIIIeH Mepe OJIUH 2'-
JIE30KCHHYKJIEO3UI. B HEKOTOPBIX BapHMaHTax peaju3aluyd U300 peTeHus 3'-Kpbulo ranmepa
COZEPIKUT IO MeHblel Mepe oauH LNA HykJ1eo3u1, 1o MeHblen Mepe oauH 2'-OMe
HYKJIEO3U U I10 MEHBIIIEH Mepe OJUH 2'-1€30KCUHYKIICO3UI.

iii. HekoTopsle neHTpaibHble 00JaCTH (T311b1)

B HEKOTOPBIX BapraHTaX peau3alyu U300 peTeHUs 311 IIIMepa COCTOUT U3 6-20
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CBSI3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapuaHTaX peasiv3alui W300peTeHus 31 ranmepa
COCTOUT U3 6-15 CBSI3aHHBIX HYKJIE03U10B. B HEKOTOPBIX BapUaHTaX peaau3alyuy U300 peTeHus
311 I3IIMEPA COCTOUT U3 6-12 CBA3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BApMaHTaX peaau3auyuu
U300pETEHUS 311 IINMEpPa COCTOUT U3 6-10 CBA3aHHBIX HYKJI€03UI0B. B HEKOTOPBIX BapUaHTax
peanuzanyu u300peTeHus I3l IIIMePa COCTOUT U3 6-9 CBA3aHHBIX HYKJIE03UI0B. B HEKOTOPBIX
BapHaHTaX peai3alii U300 PETEHHs I3l IIIIMEPa COCTOUT U3 6-8 CBA3aHHBIX HYKJICO3UIOB.
B HEKOTOPBIX BapHaHTAX peaIu3aluu U300PETEHUsI I3 I3IIMEPA COCTOUT U3 6 uin 7
CBSI3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapuaHTaX peav3alui M300peTeHns I3 ranmepa
COCTOUT U3 7-10 CBSI3aHHBIX HYKJIE03U10B. B HEKOTOPBIX BapMaHTaX peaanu3auuy U300 peTeHus
311 F3IIMEPaA COCTOUT U3 7-9 CBA3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX BapMaHTaX peaiu3alyn
U300pEeTEeHNs 31 T3MepPa COCTOUT M3 7 UM § CBSI3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX
BapUaHTaX peajim3alyi U300 PETEHHMSI T'311 IIIIMepPa COCTOUT U3 8-10 CBSI3AaHHBIX HYKJIEO3HUIOB.
B HEeKOTOpPBIX BapMaHTaX pean3alyi M300peTeHHsI I3 I3IMepa COCTOUT U3 8 UiH 9
CBSI3aHHBIX HYKJIEO3UJ0B. B HEKOTOPBIX BapHaHTAX peaIu3aluu U300 PETEHMS I3l F3INIMeEpa
COCTOUT U3 6 CBSI3AHHBIX HYKJICO3UAO0B. B HEKOTOPBIX BapHaHTax peaan3aluy U300peTeHus
31 T3IIMEpPa COCTOUT M3 7 CBSI3AHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapMaHTax peav3aluu
M300peTeHus I3 rIMepa COCTOUT U3 8 CBSI3aHHBIX HYKJIEO3UA0B. B HEKOTOPBIX BapraHTaxX
peanu3anyu U300 pEeTEeHus 311 IIIIMEpPa COCTOUT U3 9 CBSA3aHHBIX HYKJI€03U10B. B HeKoTOpbIX
BapUaHTax peajiM3alyy U300peTEeHUs I'311 r3NMepa cOCTOUT U3 10 CBS3aHHBIX HYKJIEO3UI0B.
B HEKOTOPBIX BapuaHTaX peasv3auyui M300peTeHHs I3 rIIMepa COCTOUT U3 11 CBSI3aHHBIX
HYKJIEO3UJ0B. B HEKOTOPBIX BapMaHTaX peau3alyu U300PETEHUs 311 IIIMEPA COCTOUT U3
12 cBA3aHHBIX HYKIIEO3UIOB.

B HEKOTOPBIX BapuaHTaX peaM3alyi U300peTeHHSI KXl HYKJIEO3U I3Ia rIIMepa
MIPEJICTABIISIET COOOM 2'-1€30KCUHYKIIE03U 1. B HEKOTOPBIX BApUAHTAX peATTM3aly U300pETEHHUS
311 COACPKUT OJIMH UK O60J1ee MOIU(PULIMPOBAHHBIX HYKJI€03U10B. B HEKOTOPBIX BapHaHTax
peanu3anyu U300peTeHUs KaXK Il HYKJI€03W/ I3I1a I3NMepa MpeIcTaBiser cooon 2'-
JI€30KCUHYKIJIEO3U]] WK NPEACTaBisieT coO0or MoaubuumpoBaHHbiil « [ IHK-mogooHbii»
HyKJIeo3u. B Takux BapuaHTax peam3zanuu uzooperenus «IHK-nogo0OHbIi» 03HaUaer, 4To
HYKJICO3UJ UMEET TaKHe ke XapakTepuctuky, uyto u JIHK, To ecTh uTo nymuexc, coaepxaniui
ranmep 1 MoJiekyily PHK moxet aktuBupoBats PHKa3zy H. Hanpumep, Ob110 mokasaHo,
YTO MPU HEKOTOPBIX ycinoBusix 2'-(ara)-F noanepxxuaet aktuBanuio PHKa3zer H u,
cienoBartenbHo,aBseTcs JJHK-mogoousiM. B HEeKOTOPBIX BapuaHTax peanzauuu
n300peTeHrst OAUH UK 0oJiee HYKJIEO3UA0B I'3Ma I3IMepa He IIpeIcTaBiseT cooo 2'-
ne30kcuHykineo3ua v He sisietcst JJHK-nonoOHbIM. B HEKOTOPBIX TaKKMX BapHaHTaX
peanm3anyu H300peTeHMs TIIMeEp TeM He MeHee noaaepkuBaet aktuBaiuio PHKa3er H
(Hampumep, 3a cueT KoamdyecTsa Wi noiioxxenus He-JlHK nHykneo3nnos).

B HEKOTOPBIX BapuaHTaX peaiv3alnui H300PETeHUs I3IIbl COIEPKAT YIACTOK
HEMOIU(DUIMPOBAHHOTO 2'-1€30KCUHYKIICO3U/Ia, PEPBAHHBIN OJTHUM WK OoJiee
MOAU(PUIMPOBAHHBIMU HYKJIEO3UIaMH, UTO IPUBOAMUT K OOPAa30BAHMIO TPEX CYyOpalioHOB
(IByX y4aCTKOB OJTHOT'O UJIM OoJiee 2'-1e30KCUHYKIICO3UI0OB U Y4acTKa OJTHOTO Ui OoJiee
MPEPHIBAIOIIMX MOJIM(UIMPOBAHHBIX HYKJIEO3UI0B). B HEKOTOPBIX BapHaHTaX peaau3aunu
U300pETeHUs] HU OJIMH YYaCTOK HEMOIU(PULUMPOBAHHBIX 2'-1€30KCUHYKJICO3UI0B HE JJIMHHEE
5, 6 K 7 HyKJ1€03U0B. B HEKOTOPBIX BapUaHTAX peaInu3aluu U300 peTeHUs TAKUE KOPOTKHE
YUYaCTKU 00pa3yroTCs 3a CUET IPUMEHEHUsI KOPOTKHUX I3M-00s1acTeil. B HeKOTOphIX BapuaHTax
peanu3anyu n300peTeHUsI KOPOTKHE YIACTKA 00pa3yIOTCs 3a CUET MPEphIBAHMS OOJIee ITTMHHOM
00J1acTy 311

B HEKOTOPBIX BapuaHTaX pean3alyi H300PETEHUS I3 COACPKUT OJUH WU OoJtee
MOAU(PUIMPOBAHHBIX HYKJICO3UIOB. B HEKOTOPHIX BapuaHTaxX peaju3anyy U300 peTeHHUsI TIIT
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COAEPXKUT OAWH WK OoJiee MOaAU(PUIIMPOBAHHBIX HYKJIEO3UI0B, BEIOpaHHBIX U3 cEt, FHNA,
LNA u 2-TuoTUMUAMHA. B HEKOTOPBIX BapUaHTAX peaIn3alui U300pEeTEeHUs 31 COJIEPKUT
OJIMH MOJIU(DUIIMPOBAHHBIN HYKJICO3U . B HEKOTOPBIX BapyUaHTaX peau3aliyd U300peTeHust
311 COACPKUT 5'-3aMEIIeHHBIN caXxapHbIi (hparMeHT, BEIOpaHHbI 13 5'-Me u 5,-(R)-Me. B
HEKOTOPBIX BapHaHTaX peau3aluy U300peTeHUs T3l COJAEPIKUT IBa MOIUDUIIMPOBAHHBIX
HyKJIeo3u1a. B HEeKOTOPBIX BapuaHTaX pean3alyi M300peTeHUsI I3 COACPKUT TPU
MOAU(PUIMPOBAHHBIX HYKJIEO3UAa. B HEKOTOPBIX BapraHTaX peau3ay K300 PeTeHUs TII
COJICPKUT YEThIpe MOAU(PHULIMPOBAHHBIX HYKJIE03U1a. B HEKOTOPBIX BapuaHTax pean3alyu
U300PETEHHUS T3I1 COACPKUT JBA WM O0Jiee MOIU(UIMPOBAHHBIX HYKJICO3UIOB, U KaXIbIN
MOJIM(UIMPOBAHHBINA HYKJIEO3UT SIBJISIETCS TAKUM Ke. B HEKOTOPBIX BapUaHTax pean3aluu
U300pETEeHHs AT COJIEPXKUT JIBA WU O0Jiee MOU(UIIMPOBAHHBIX HYKJICO3UIOB, U KaXIbIi
MOAU(PUITMPOBAHHBIN HYKJICO3U/T SIBIISIETCS IPYTHM.

B HEKOTOPBIX BapraHTaX peau3anydu U300 peTeHUsl I3 COACPKUT OHY WM OoJiee
MOM(UIMPOBAHHBIX CBsi3ed. B HEKOTOPBIX BapuaHTaX peanr3aniy U300 PETEHHS T3 COIEPIKUT
oAHy win 6osee MeTUI(hOochOHATHBIX CBsi3el. B HEKOTOPBIX BapUaHTax pealu3aluu
U300pETeHUs T'11 COACPKUT JIBE UK Oojiee MOAU(PUIIMPOBAHHBIX CBsi3eil. B HeKOTOPBIX
BapHaHTax peaju3anyy H300peTeHus T3 COIEPKUT OHY WK Oosiee MOAU(PUIIMPOBAHHBIX
CBsI3€l M OAMH WK 60Jiee MOIU(PULIMPOBAHHBIX HYKJIEO3U10B. B HEKOTOPBIX BapuaHTax
peanuzanuu u300peTeHUsI TII COAEPKUT OJTHY MOTUPUIMPOBAHHYIO CBSI3b U OJTUH
MOJIM(UIMPOBAHHBINA HYKJI€03u1. B HEKOTOPBIX BapuaHTaxX peav3alyi U300PETEeHUS III1
COJICPXKHT ABE MOAMGDHUIMPOBAHHBIX CBSI3U U [BA WJTK 00JIee MOAUGMHUIMPOBAHHBIX HYKJICO3UIOB.

b. HekoTopble MOTUBBI MEXHYKJICO3UIHBIX CBSI3EM

B HEKOTOPBIX BapuaHTaX peain3alyi M300PETeHNS OJIMTOHYKICOTHUIBI COIePKAT
MOAU(PUIMPOBAHHBIE MEKHYKIICO3UTHBIE CBSI3U, PACTIONOKEHHBIE BIOJb OJIMTOHYKJICOTHIA
WJIM ero 00JIacTH ONpeeICHHBIM 00pa30M WUJIU B BUJIE MOTHUBA MOIU(DUIIMPOBAHHOM
MEXKHYKIJICO3UTHOM CBS3HU. B HEKOTOPBIX BapMaHTaX pean3anii H300peTeHUS
OJIMTOHYKJICOTUIBI COJIEPIKAT 00JIACTH, UMEIOIIYIO MOTHB YEPETYIOIIMXCSI MEKHYKIICO3UTHBIX
CBsi3eil. B HEKOTOPBIX BapMaHTaX pPeaIn3alyi U300 PETEHHUS OJTMT OHYKIICOTUIBI ITO HACTOSIIEMY
OTIMCAHUIO COJIEPKAT 00IACTh OJIMHAKOBO MOTU(PHUIMPOBAHHBIX MEKHYKIICO3UTHBIX CBSI3EH.
B HEKOTOPBIX TAaKUX BapUaHTaX peai3alui U300PETEHHUS OJIUTOHYKIIEOTH T COAEPKUT
00J1acTh, KOTOpAsi pABHOMEPHO CBsI3aHA THOPOCHATHBIMU MEXKHYKIICO3UTHBIMHU CBSI3IMU. B
HEKOTOPBIX BapUAHTaX peasiM3alii U300PETEHUS OJIMTOHYKIIEOTH ] PABHOMEPHO CBSI3aH
THO(OCHATHBIMU MEKHYIICO3UIHBIMHU CBSI3SIMU. B HEKOTOPBIX BapUaHTAX pean3aiuu
U300pEeTeHMSI KaXKIasi MEKHYKJICO3UIHAS CBSA3b OJIMTOHYKJIEOTH 1A BbIOpaH U3 hocoauspupa
u To(ocdarta. B HEKOTOPBIX BapUaHTaX pean3alui H300PETeHUS KaXK1ast MEXXKHYKIICO3HUHAS
CBSI3b OJIMTOHYKJIEOTHIA BBIOpaH U3 hochoanadupa u Tnodocdara, v 1o MEHBIIEH Mepe
O7IHa MEXXHYKJICO3UTHAS CBS3b MMPEICTaBIsAET coOoM THodocdar.

B HEKOTOPBIX BapuaHTaX pean3alyi U300PETEHHS OJTMT OHYKIICOTH] COJEPIKUT 110
MeHblier Mepe 6 THOPOoCchaTHBIX MEXKHYKICO3UIHBIX CBsI3ei. B HEKOTOPBIX BapraHTax
peanu3anuu u300peTeHus OTUTOHYKIICOTH T COJEPIKUT IO MEHbIeil Mepe 7 TuohochaTHBIX
MEXHYKIICO3UIHBIX CBsi3el. B HEKOTOPBIX BapuaHTaX peanu3aiyu U300peTeHHUsI
OJIMTOHYKJIEOTHU/I COACPKUT IO MeHbIIIeH Mepe 8 THO(POochaTHBIX MEKHYKICO3UIHBIX CBSI3EH.
B HEKOTOPBIX BapuaHTax peann3anyi u300peTeHUs OJTUT OHYKIIEOTH COACPIKUT IO MEHBIIIEH
Mepe 9 TnodochaTHBIX MEKHYKIICO3UIHBIX CBsI3eil. B HEKOTOPBIX BapHaHTaX peaau3aiyu
U300pETeHUsT OJIMTOHYKIIEOTH COACPKUT 1O MeHbIel Mepe 10 TuodochaTHbIX
MEXHYKJICO3UHBIX CBsI3el. B HEKOTOPBIX BapuaHTax peaiv3aluy U300peTeHUs
OJIMTOHYKJIEOTH/I COACPKHUT 110 MeHbIIeH Mepe 11 ThogochaTHIX MEKHYKIICO3UTHBIX CBSI3EH.
B HEKOTOPBIX BapuaHTaxX peann3anyi u300peTeHUs OJTUT OHYKIICOTHI COACPIKUT IO MEHBIIIEH
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Mepe 12 TnodochaTHBIX MEKHYKICO3UIHBIX CBsI3el. B HEKOTOPBIX BapUaHTaX peann3anuu
M300PETeHUST OJIMTOHYKJIEOTH COACPIKUT IO MeHbIel Mepe 13 TnodochaTHbIX
MEKHYKJICO3UIHBTX CBs3ed. B HEKOTOPBIX BapHaHTaxX peann3aluy W300peTeHusI
OJIMTOHYKJIEOTH]T COJIEP>KUT 11O MeHbIIel Mepe 14 THoochaTHBIX MEKHYKIICO3UTHBIX CBS3EH.

B HEKOTOPBIX BapuaHTaX peaM3anyi U300PETEHHSI OJTMT OHYKIICOTH] COJIEPIKUT 110
MEHBIIeH Mepe OJMH OJIOK IO MEHbIIIEH Mepe U3 6 CMEXHBIX THOGHOCHATHBIX
MEXKHYKJICO3UIHBIX CBsI3eH. B HEKOTOPBIX BapraHTaxX peaan3alyy u300peTeHus
OJIMTOHYKJIEOTH]T COACPKUT IO MEHBIIIEH Mepe OJIUH OJIOK IO MEHBbIIIeH Mepe U3 7 CMEXHBIX
THO(OCPATHBIX MEXKHYKIICO3UTHBIX CBsI3eH. B HEKOTOPBIX BapuaHTax peaan3alun
U300pETEHNS OJIMTOHYKJIEOTHU]T COJCPIKUT MO MEHBIIEeH Mepe OAUH OJIOK IO MEHBIIeH Mepe
U3 8 CMEeKHBIX THOPOCDHATHBIX MEKHYKIICO3UIHBIX CBsI3eil. B HEKOTOPBIX BapuaHTax
pean3anyy U300peTeHus OJIMTOHYKIICOTH COIEPIKUT 110 MEHBIIIEH Mepe OJMH OJIOK 110
MeHbLIeH Mepe U3 9 cMeKHBIX THOPOCHATHBIX MEKHYKICO3UIHBIX CBsI3eil. B HEKOTOPBIX
BapHaHTaX pean3alyy U300PEeTEeHUs OJIMTOHYKIICOTH T COJIEPKUT TIO MEHbIIIEH Mepe OJIMH
6110k 10 MeHblel Mepe U3 10 cMexHBIX THOPOC(hATHBIX MEKHYKIICO3UIHBIX CBsI3eil. B
HEKOTOPBIX BApUAHTAX peaIM3alMy U300PETEHUS OJIMTOHYKIICOTH]T COJIEPKUT TTO MEHbIIIEH
Mepe OJMH OJIOK MO MeHbIIel Mepe U3 12 cMexHbIX THO(POChHaTHBIX MEKHYKICO3UTHBIX
CBsA3el. B HEKOTOPBIX TAKKX BapHaHTAX peaju3aluy U300 pEeTeHus 0 MEHbILIEH Mepe OJIUH
TakoM OJIOK pacIiooKeH Ha 3'-KOHIE OJIMIOHYKJIeOTHAa. B HEKOTOPBIX TaKMX BapraHTaX
peanu3anyy U300peTeHus 10 MEHBIIeH Mepe OJIMH TaKol OJIOK PACIONIOKEH B IMpeaenax 3
HYKJICO3UI0B 3'-KOHIIA OJIMTOHYKJICOTHIA. B HEKOTOPBIX BapHaHTaX peaTu3alyi N300 peTeHUS
OJIMTOHYKJIEOTH]I COAEPKUT MeHee 15 TnodochaTHBIX MEKHYKICO3UIHBIX CBs3el. B
HEKOTOPBIX BApUAHTAX peaM3aly U300PETEHUS OJIMTOHYKIICOTH]T COJIEPKUT MeHee 14
THO(GOCPATHBIX MEKHYKIICO3UTHBIX CBsI3eH. B HEKOTOPBIX BapuaHTax peaan3alun
U300pETeHUsT OJIMTOHYKIIEOTHIT COAEPKUT MeHee 13 TnodochaTHBIX MEKHYKICO3UTHBIX
CBs3eil. B HEKOTOPBIX BapraHTax peau3aii N300 PETEHUS OJIMTOHYKIICOTH]T COTEPKUT
MeHee 12 THohochaTHBIX MEKHYKIICO3UIHBIX CBsI3el. B HEKOTOPBIX BapuaHTax peaau3alyu
U300pETeHUsT OJIMTOHYKIIEOTH COAECPKUT MeHee 11 TnodochaTHRIX MEKHYKIEO3UTHBIX
CBsi3eil. B HEKOTOPBIX BapraHTax peau3aiiu N300 PETeHUsT OJIMTOHYKIICOTH]T COTEPKUT
MeHee 10 TnodochaTHBIX MEXXHYKICO3UIHBIX CBA3eH. B HEKOTOPBIX BapHaHTaxX pean3aluu
M300PETEeHHS OJIUT OHYKIICOTU]I COACPKUT MeHee 9 THOPOC(hATHBIX MEKHYKIICO3UTHBIX CBSI3EH.
B HEKOTOPBIX BapraHTaX peanu3alyi U300 peTEeHHs OJIMTOHYKJIEOTH]T COJICPIKUT MeHee 8
THO(OCPATHBIX MEXKHYKIICO3UTHBIX CBsI3eH. B HEKOTOPBIX BapuaHTax peaan3alun
U300pETEHHUS OJIMTOHYKJICOTU T COAEPIKUT MeHee 7 THO(OChaTHBIX MEKHYKIICO3UIHBIX CBSI3EH.
B HEKOTOPBIX BapMaHTaX pean3alyi M300PETEHHSI OJIMT OHYKJIEOTH] COIEPKUT MeHee 6
THO(DOC]ATHBIX MEXHYKIICO3UTHBIX CBsI3eH. B HEKOTOPHIX BapHaHTaX pean3aiyi N300 peTeHUS
OJIMTOHYKJIEOTHU]I COACPKUT MeHee 5 THOPOChATHBIX MEKHYKIICO3UIHBIX CBSI3EH.

c. Hexotopeie MOTHBBI MOIM(UKALINIT A30TUCTHIX OCHOBAHUMN

B HeKOTOpBIX BapraHTaXx peanu3alyi U300 peTeHHs OJIMTOHYKIIEOTUIBI COACPKAT
XMMHUYECKHE MOTU(PUKALINN A30TUCTBIX OCHOBAHUH, PACIIOIOKEHHBIE BIOJIb OJIMTOHYKJIEOTH 1A
WK ero 00J1acTH OTpeIeIEHHBIM 00pa30M WK B BUJIE MOTHBA MOAU(DUKAIIMN a30 TUCTHIX
OCHOBaHHi1. B HEKOTOPBIX TaKMX BapUaHTaxX peam3alud U300peTeHrs: MoauduKaum
A30THCTBIX OCHOBAHUI PACITOIOKEHBI B pa30PBAHHOM MOTHBE. B HEKOTOPBIX BapuaHTax
peanuzanyy u300peTeHust MOAU(MUKALMN a30TUCTBIX OCHOBAHUI PACTIONI0KEHBI B
YyepeayIoLeMcsi MOTHUBE. B HEeKOTOPBIX BapraHTaxX pealn3aluy U300peTeHHs KaX10€ a30TUCTOe
OCHOBAaHHUe SIBIISIETCS MOAUGDUIMPOBAHHBIM. B HEKOTOPBIX BapHaHTaX peaan3alyuy u300peTeHus
HU OJTHO U3 A30TUCTBIX OCHOBAHMI HE SIBIISIETCS XUMUYECKH MOAU(PUIIMPOBAHHBIM.

B HEKOTOPBIX BapuaHTaX peaiM3alyi H300PETEHUS OJIMTOHYKIICOTHUIBI COIEPKAT OJIOK
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MOU(PUIMPOBAHHBIX a30TUCTBIX OCHOBAaHUI. B HEKOTOPHIX TaKMX BapHaHTaX peaau3alyu
n300peTeHns 010K HAXOIMTCS Ha 3'-KOHLE OJIMTOHYKJIEOTH1a. B HEKOTOPBIX BapuaHTax
peanu3anyu u300peTeHus: 010K HaXOIUTCS B IpeAenax 3 HyKJIeOTHI0B 3'-KOHIa
OJIMTOHYKJICOTH 1a. B HEKOTOPBIX TAKMX BapUaHTaX peaiu3alui M300PETeHHUs OJIOK HAXOIUTCS
Ha 5'-KOHIIE OJIMTOHYKJIEOTHA. B HEKOTOPBIX BapUaHTaX peanu3aiuy u300peTeHus 010K
HAXOJMTCS B Mpejiesiax 3 HyKJI€OTHUIOB S'-KOHIA OJIMTOHYKJIEOTHA.

B HEKOTOPBIX BapuaHTax pean3alu M300peTeHUst MOAU(PHUKALIUKM a30THCTHIX OCHOBAHMIA
3aBUCSIT OT IMIPUPOTHOTO OCHOBAHMS B KOHKPETHOM ITOJIOKEHUM OJIMTOHYKJIeoTH1a. Harpumep,
B HEKOTOPBIX BApUAHTAX peAIU3alMU U300 PETEHUS KA XK AbIM yPUH WIH KaXKIbIM MUPUMUINH
B OJIMTOHYKJICOTHU/IE SIBJISIETCS MOAU(PUIMPOBAHHBIM. B HEKOTOPBIX BapMaHTax pealn3aniu
1300 peTeHrs MOAU(PUIIMPOBAHHBIM SIBJISIETCS KaXKIbIM aJleHUH. B HEKOTOPBIX BapuaHTax
peanuzanyu Uu300peTeHus] MOIUMDUIMPOBAHHBIM SIBJISIETCS KK/l T'yaHUH. B HEKOTOPBIX
BapUaHTaX pean3anyy u300peTeHuss MOIU(PUIMPOBAHHBIM SIBISCTCS KaX bl TAMUH. B
HEKOTOPBIX BApHAHTAX peau3aly U300 peTeHUS MOAU(PUIMPOBAHHBIM SIBIISICTCS] KaXK/TbIN
IIUTO3MH. B HEKOTOPBIX BapraHTaX pean3aniu n300peTeHUs MOIUMUIIMPOBAHHBIM SIBJISIETCS
KQXObIA ypauul.

B HekOoTOpBIX BapuaHTaXx peam3anydu U300peTeHUs] HEKOTOPbIE, BCEe WIIM HUKAKHE U3
IIUTO3MHOBBIX ()PArMEHTOB B OJIMTOHYKJICOTH/IE HE IIPEICTABIISIOT COOOM 5S-METUIIUTO3UHOBEIE
dbparMeHThI. B HACTOSIIIEM TOKYMEHTE 5-METHUIIIUTO3UH HE SIBIISIETCS «MOTU(PUITMPOBAHHBIM
a30TUCTBIM OCHOBaHHWEM». COOTBETCTBEHHO, €CITM HE YKa3aHO MHOE, TO HEeMOIU(DUIIMPOBAHHBIE
A30TUCThIE OCHOBAHMS BKIIIOUAIOT KAK IMTO3UHOBBIE OCTATKHU, COJAEPKAIINE S-METUIT, TAK U
Te, KOTOpbIE HE CoAepkKaT 5-MeTHI. B HEKOTOPBIX BapuaHTax peav3aluuu U300peTeHUs
OTOBOPEHO COCTOSTHUE METUIIMPOBAHUS BCEX UM HEKOTOPBIX IUTO3MHOBBIX a30TUCTBIX
OCHOBAHMUM.

B HeKOTOpPBIX BapuaHTaX pean3anuy H300peTeHUs XUMUIEeCKHe MOAU(PHUKAIIMN 30 TUCTHIX
OCHOBAHMWI BKJIIOUAIOT IPUCOETUHEHUE HEKOTOPBIX KOHBIOTUPYIOIINUX TPYIII K A30TUCTHIM
OCHOBaHMSM. B HEKOTOPBIX BapMaHTaX pea3alvii H300peTeH s KaXKIbIi Iy PYH WUITH KaXKIbIH
MMMPUMUJIVH B OJIMTOHYKJICOTHIE MOXKET OBITh HEOOSI3aTEIIbHO MOAU(PHUIMPOBAH TaK, UTOOBI
OH COJIepKaJl KOHBIOTUPYIOUIYIO TPYMITY.

d. HekoTopsie ob1Me JIuHbBI

B HEKOTOPBIX BapraHTaX PEATM3ALMU HACTOSIIETO ONMCAHUS [TPUBEICHBI OJTMTOHYKJIEOTU IbI
JII000T0 M3 Pa3IMUHBIX JUATIa30HOB JJIMH. B HEKOTOPBIX BapraHTax peaanu3aiyy n300peTeHus
OJIMTOHYKJIEOTUBI COAEPKAT OT X 10 Y CBA3aHHBIX HYKJIEO3UIOB, I11e X IIPEICTABIISIET COOOH
HauMeHbIIIee KOJIMUEeCTBO HYKJICO3UI0B B IMana3oHe, a Y MpecTaBIseT codoi HaubobIiee
KOJIMYECTBO HYKJICO3U/IOB B IMAIA30HE. B HEKOTOPBIX TAKUX BApUAHTAX peajv3aluu
n300peTeHns Kaxabii X U Y He3aBUCMMO BeIOpaH u3 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49 u 50; pu ycinoBun, yto X<Y. Hampumep, B HEKOTOPBIX BapUaAHTAX
peanu3anyu u300peTeHUsT OJTMTOHYKIIEOTHT MOXKET COCTOATh U3 8-9, 8-10, 8-11, 8-12, 8-13,
8-14, 8-15, 8-16, 8-17, 8-18, 8-19, 8-20, 8-21, 8-22, 8-23, 8-24, 8-25, 8-26, 8-27, 8-28, 8-29, 8-
30, 9-10,9-11, 9-12, 9-13, 9-14, 9-15, 9-16, 9-17, 9-18, 9-19, 9-20, 9-21, 9-22, 9-23, 9-24, 9-25,
9-26, 9-27, 9-28, 9-29, 9-30, 10-11, 10-12, 10-13, 10-14, 10-15, 10-16, 10-17, 10-18, 10-19, 10-
20, 10-21, 10-22, 10-23, 10-24, 10-25, 10-26, 10-27, 10-28, 10-29, 10-30, 11-12, 11-13, 11-14,
11-15,11-16, 11-17, 11-18, 11-19, 11-20, 11-21, 11-22, 11-23, 11-24, 11-25, 11-26, 11-27, 11-
28, 11-29, 11-30, 12-13, 12-14, 12-15, 12-16, 12-17, 12-18, 12-19, 12-20, 12-21, 12-22, 12-23,
12-24, 12-25, 12-26, 12-27, 12-28, 12-29, 12-30, 13-14, 13-15, 13-16, 13-17, 13-18, 13-19, 13-
20, 13-21, 13-22, 13-23, 13-24, 13-25, 13-26, 13-27, 13-28, 13-29, 13-30, 14-15, 14-16, 14-17,
14-18, 14-19, 14-20, 14-21, 14-22, 14-23, 14-24, 14-25, 14-26, 14-27, 14-28, 14-29, 14-30, 15-
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16, 15-17, 15-18, 15-19, 15-20, 15-21, 15-22, 15-23, 15-24, 15-25, 15-26, 15-27, 15-28, 15-29,
15-30, 16-17, 16-18, 16-19, 16-20, 16-21, 16-22, 16-23, 16-24, 16-25, 16-26, 16-27, 16-28, 16-
29, 16-30, 17-18, 17-19, 17-20, 17-21, 17-22, 17-23, 17-24, 17-25, 17-26, 17-27, 17-28, 17-29,
17-30, 18-19, 18-20, 18-21, 18-22, 18-23, 18-24, 18-25, 18-26, 18-27, 18-28, 18-29, 18-30, 19-
20, 19-21, 19-22, 19-23, 19-24, 19-25, 19-26, 19-29, 19-28, 19-29, 19-30, 20-21, 20-22, 20-23,
20-24, 20-25, 20-26, 20-27, 20-28, 20-29, 20-30, 21-22, 21-23, 21-24, 21-25, 21-26, 21-27, 21-
28, 21-29, 21-30, 22-23, 22-24, 22-25, 22-26, 22-27, 22-28, 22-29, 22-30, 23-24, 23-25, 23-26,
23-27,23-28, 23-29, 23-30, 24-25, 24-26, 24-27, 24-28, 24-29, 24-30, 25-26, 25-27, 25-28, 25-
29, 25-30, 26-27, 26-28, 26-29, 26-30, 27-28, 27-29, 27-30, 28-29, 28-30 uiu 29-30 cBI3aHHBIX
HYKJI€03UA0B. B Tex BapuaHTax peajqusaluu, B KOTOPBIX KOJIMYECTBO HYKJIEO3UI0B B
OJINTOHYKJICOTUIE COSAUHEHMSI SIBJIIETCS OTPAaHUUEHHBIM, JIMOO 10 TMamna3oHa, Jubo 10
OIIPEJICIIEHHOTI'O YHUCIIA, TO COCIMHEHUE MOXKET, TEM HE MEHEE, TOTIOJIHUTEIIBHO COAEPKATh
JIpyrye JOMOJIHUTENIbHBIE 3aMecTuTe M. Hanmpumep, oluronykiaeotua, cojaepxaruit 8-30
HYKJIEO3U0B, UCKJTIOYAET OJIMTOHYKJIEOTUBI, UMEIOIIUE 31 HYKIIEO3HU]T, HO, ECIIU HE YKA3aHO
MHOE, TAKOU OJIMTOHYKJIEOTUl MOXKET JOMOJHUTEIILHO COJIEPKATH, HAIIPUMED, OJIHY WU
00J1e€ KOHBIOTUPYIOIIUX FPYIIl, KOHIEBBIX T'PYIII WU APYTUX 3aMECTUTENICH.

Bonee Toro, eciy 0JIMTOHYKIJIEOTH]T OTIMCAH OOIIMM JIMania30HOM JJIMHBI U 00JIACTSIMM,
UMEIOIITUMU OIIPEJICIICHHYIO JITTMHY, U €CJIM CyMMa YKa3aHHBIX JJIMH 00J1acTel MEHbIIE, YeM
BEPXHsIS PaHUIlA IUaria3oHa oOIiel JIIMHBI, TO OJIMTOHYKJICOTUT MOKET UMETh
JIOTIOJTHUTEIbHBIE HYKJICO3UIbI, TOMUMO TeX, KOTOPbIe HAXOISITCSA B YKa3aHHBIX 00JIACTSIX,
MIPU YCIIOBUU, UTO OOIIee KOJIMYECTBO HYKJICO3UIOB HE MTPEBBINIAET BEPXHIOIO I'PAHUILY
JMana3oHa oO1el JJIUHEL.

5. HexoTopble XUMUYECKHE MOTUBBI AHTUCMBICTIOBBIX OJIMTOHYKJIEOTUIOB

B HekoTOpBIX BapuaHTax peau3aiuu H300peTeHUs] XMMUUEeCKUE CTPYKTYPHBIE OCOOEHHOCTH
AHTUCMBICIIOBBIX OJIMTOHYKJIEOTUIOB OIMMCBHIBAIOTCS UX CAXapPHbIM MOTUBOM, MOTHUBOM
MEXHYKJICO3UTHOMN CBSI3U, MOTMBOM MOJAM(PHUKAIUN a30TUCThIC OCHOBAHUS U OOIIEH JTMHOIM.
B HekOTOPBIX BapuaHTaXxX pear3alnydy U300peTeHUs] TaKue ITapaMeTPhl He 3aBUCST APYT OT
npyra. Tak, Kaxxaas MEXHYKIIEO3UIHAS CBSA3b OJIMTOHYKIIEOTU/IA, UMEIOLIIMI CaXapHbIA MOTUB
ranMepa, MOKeT ObITh MOAU(PUIMPOBAHHBIM WIIU HEMOIU(UIIMPOBAHHBIM U MOKET IIOBTOPSTH
WJIM HE IOBTOPATH XapaKTep MOAU(DUKALMN CaXapHBIX MOAU(UKAINN TI3IIMepa.
CrnenoBaTebHO, MEXXHYKJICO3UIHBIE CBSI3U B 00JIACTSIX KPBUIBEB caxapa-ranmMepa MOryT
OBITh OJITMHAKOBBIMH WJIM OTJIMUYHBIMH JIPYT OT APyTa U MOTYT OBITH OJIMHAKOBBIMH UJTH
OTJIMYHBIMU OT MEXHYKJICO3UIHBIX CBsI3el oOJiacTu ramn. ToYHO Tak ke, Takue caxap-
I3IIMEPHBIE OJIMTOHYKJIEOTHUIBI MOTYT COAEPKATh OAHO WM OoJiee MOIU(PUIMPOBAHHBIX
A30THUCTBIX OCHOBAHMIA, HE3aBUCHUMO OT XapaKTepa caxapHbIX MOAU(DHUKAIUI IIIIMEpa.
CrienanucTaM B JaHHON 00J1aCTU TEXHUKU MOHSITHO, YTO TaKKMEe MOTUBBI MOTYT OBITh
KOMOMHMPOBAHBI C TTOJIyUYeHUEM MHOKECTBA OJIUTOHYKIICOTHIOB.

B HekOTOpBIX BapuaHTaX peain3aiyu U300peTeHUs! BLIOOP MEKHYKIIEO3UTHOMN CBSI3U U
Mo aU(UKAIMUA HYKJIEO3U A He 3aBUCSAT JIPYT OT Apyra.

1. HekoTopsle nocneqoBaTeIbHOCTA U MULLIEHU

B HekOoTOPBIX BapuaHTaxX peaM3aiydy HACTOSIIEro M300peTEeHUs MPUBEACHBI
AHTHUCMBICIIOBBIE OJIMTOHYKJIEOTHIbI, UMEIOIIIUE TTIOCIIENOBATEIIbHOCTD, KOMIUIEMEHTAPHYIO
1eJIeBOY HYKJIEMHOBO KUCITOTe. Takrue aHTUCMBICTIOBBIE COETMHEHUSI MOTYT TMOPUIM30BATHCS
C IIEJIEBOW HYKJIEMHOBOM KUCIIOTOM C MOJIYUEHUEM 110 MEHBIIIEH MepE OHOU AaHTUCMBICIIOBOM
AKTUBHOCTHU. B HEKOTOPBIX BapUaHTaX peaau3alu M300peTeHUsI aHTUCMBICTIOBbBIE COSTUHEHUS
crieupuIecKyd THOPUAN3YIOTCS C OJTHOM UM 00Jiee LeJIeBbIMM HYKJIEMHOBBIMU KUCTIOTAMMU.
B HEKOTOPBIX BapraHTaxX peaau3anuu U300 peTeHus crierupuuecku THOpUInu3yIoeecs
AHTUCMBICIIOBOE COEIMHEHUE UMEET MOCIIEI0BATEIILHOCTD A30TUCTHIX OCHOBAHUM, COAEPKALILY IO
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00J1aCTh C TOCTATOYHOM KOMIJIEMEHTAPHOCTHIO IEJIEBOM HYKJIEMHOBOM KUCIIOTE IS
obecreueHus: BO3MOKHOCTY THOPUAN3ALUU U TIOJTYYEHUIO AaHTUCMBICIIOBON AKTUBHOCTH, U
HEJOCTATOYHON KOMIUJIEMEHTAPHOCTBIO JII000M HeleIeBON HYKJIEMHOBON KUCIIOTE IS
MPEeI0TBPAILIEHUS UIIM CHIKEHUS HEeCTIEU(UUECKON THOPUAN3ALMH C TTOCTIEI0BATETbHOCTSIMU
HEIEJIEBbIX HYKJIEMHOBBIX KUCIIOT B YCIOBHUSIX, B KOTOPbIX HEOOX0oAUMa crienuduiecKast
rubpuansanys (HampuMep, B PU3HOIOTMYECKUX YCIOBUAX JUIS in Vivo WIIM T€PaneBTUUECKUX
IIPYMEHEHUM U B YCIIOBUSIX BBIITOJIHEHHMS AHAJIU30B - B CIIy4ae in vitro aHAIU30B). B HEKOTOPBIX
BapUaHTaX peau3aiyu U300 PETEHUS OJIMTOHYKIICOTU/IbI SIBIISIOTCS CEJIEKTUBHBIMU MEX]TY
MUILEHBIO U HE MUILIEHBIO, Ja)KE €CIIM MUILIEHb U HE MULIEHBb COJEPKAT LEIEBYIO
MOCJIeI0BATENbHOCTh. B TakuX BapuaHTax peaau3aluu M300peTeHus CEIEKTUBHOCTh MOKET
OBITH PE3yIbTATOM OTHOCUTEIBHOMN TOCTYITHOCTH LEJIEBOM 0OJIACTH OJTHON MOJIEKYJIbI
HYKJIEMHOBOW KHUCIIOTBI, 10 CPABHEHUIO C IPYTOM.

B HeKOTOpBIX BapruaHTaX peain3alui HACTOSIIETO ONMUCAHUS ITPUBEAEHBI AHTUCMBICIIOBBIE
COEAUHEHUS, COAEPKAIINE OJTMTOHYKIIEOTU/IBbI, KOTOPBIE ITOJTHOCTHI0 KOMIUIEMEHTAPHBI
LIEJIEBOM HYKJIEMHOBOW KUCIIOTE I10 BCEH JIJIMHE OJIMTOHYKIIEOTHIa. B HEKOTOPBIX BapuaHTax
peanu3auuy n300peTeHHSI OJIMTOHYKIIEOTUAbI HA 99% KOMILIEMEHTAPHBI LIEJIEBOM HYKJIIEMHOBOM
KHUCTIOTe. B HEKOTOPBIX BapUaHTaX peain3aluu n300peTeHUs OJIMTOHYKIEOTH bl Ha 95%
KOMIIJIEMEHTAPHBI LEJIEBOM HYKIIEMHOBOW KHCIOTE. B HEKOTOPBIX BapUaHTax peau3alyuu
M300peTeHUs TAKUE OJIMTOHYKIIEOTUABI Ha 90% KOMILIEMEHTAPHBI LIeJIeBON HYKIIEMHOBOM
KUCJIOTE.

B HEKOTOPBIX BapHaHTAX peaau3alnuu U300pEeTEHNs TAKUE OJIMTOHYKIIEOTUIbI Ha 85%
KOMILUIEMEHTAPHBI LEJIEBOM HYKJIEMHOBOM KUCIOTE. B HEKOTOPBIX BapuaHTax pean3anuu
M300pETEHUs TaKUE OJIMTOHYKJIEOTU bl HAa 80% KOMILJIEMEHTAPHBI LIEJIEBOM HYKJIEMHOBOM
KHUCIIOTE. B HEKOTOPBIX BapUaHTaX pean3alyi U300peTeHUsT AHTUCMBICTIOBOE COEIMHEHUE
COICPKUT 00J1aCTh, KOTOPAsI MOJTHOCTHIO KOMIUJIEMEHTAPHA 1eJIEBOI HYKJIEMHOBOM KUCIIOTE,
¥ IT0 MeHbLIer Mepe Ha 80% KOMIUIEMEHTAPHO LEJIEBOM HYKIIEMHOBOW KUCIIOTE IO BCEW JIJIMHE
OJIMTOHYKJICOTH/IA. B HEKOTOPBIX TAKUX BApUAHTAX peau3alyi U300peTeHus: 001acTh OJIHON
KOMIUIEMEHTAPHOCTU UMEET OT 6 10 14 HYKJI€O3UAO0B B JJIMHY.

B HeKOTOPBIX BapraHTaX peau3ali U300 PETEHUS OJTMTOHYKIIEOTHIbI COAEPKAT 00JIACTh
TMOPpUIM3ALMY U KOHIIEBYIO 00JIACTh. B HEKOTOPBIX TAKMX BapUAHTAX peaTu3alii U300 peTeHus
o06acTh rubpuaM3ay COCTOUT U3 12-30 CBSI3aHHBIX HYKJIEO3UI0B U MTOJTHOCTHIO
KOMIUIEMEHTAPHA LEJIEBONM HYKJIEMHOBOW KUCIOTE. B HEKOTOPBIX BapUaHTaX peav3auuu
n300peTeHns 00JIaCTh TMOPUIN3ALU COAEPKUT OJTHO HECOOTBETCTBUE B CPABHEHHH C LIEJIEBOM
HYKJIEMHOBOM KUCIIOTON. B HEKOTOPBIX BapUaHTaX peaiu3alu U300peTeHust 001acTh
TUOPpUIU3ALMU COJIEPXKUT JBA HECOOTBETCTBUS B CPABHEHUH C LIEJIEBOM HYKJIEMHOBOM KHUCITOTOM.
B HEeKOTOPBIX BapHaHTaX peaau3aluuu U300peTeHust 00J1IacTh THOPUAN3ALUU COAEPKUT TPU
HECOOTBETCTBUS B CPABHEHUH C 1IEJIEBOM HYKJIEMHOBOM KUCIIOTON. B HEKOTOPBIX BapruaHTax
peanu3anyu U300peTeHUs] KOHLEBAST 00JIACTh COCTOUT U3 1-4 KOHLEBBIX HYKJIEO3UI0B. B
HEKOTOPBIX BapUaHTaX peaiM3allii U300PETEHUSI KOHLEBbIE HYKJICO3UIbl HAXOAATCS Ha 3'-
KOHIIEe. B HEKOTOPBIX BapUaHTaxX peaanu3aluuy M300peTeHUs OJJMH UK 00Jiee KOHLEBBIX
HYKJIEO3WJ0B HE KOMIUJIEMEHTAPHBI LEIEBON HYKIIEMHOBON KHUCIIOTE.

AHTHUCMBICTIOBBIE MEXaHU3MBbI BKITIOUAIOT JIIO0OI MEXaHU3M, 3aTparuBaronui
rUOPUIN3ALMIO OJIMTOHYKJIEOTH/IA C LIEJIEBOM HYKJIEMHOBOM KUCIIOTOM, ITPY 3TOM TMOpUAU3aLUS
MPUBOJIUT K 6rosiornueckoMy 3¢ dexTy. B HEeKOTOpBIX BapuaHTaX peaan3anuu U300peTeHust
TaKasi TMOPUIN3ALMS PUBOAUT MO0 K pa3pyLIeHUIO, TM00 K MPUMEHEHHUIO ETIEBOM
HYKJIEMHOBOM KUCIIOTBI C COIIYTCTBYIOLMM ITOAABJIEHUEM UIIK CTUMYJIUPOBAHUEM KIIETOUHOT'O
MEXaHU3Ma, 3aTPAruBAIOLIEr 0, HAIIPUMEDP, TPAHCIALMIO, TPAHCKPUIILUIO WM CIUIAHCUHT
LIEJIEBOM HYKJIEMHOBOM KHCIIOTBI.
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OauH U3 TUIIOB AHTUCMBICIIOBOI'O MEXaHU3Ma, 3aTParuBaoIIMi pa3pyleHUe LeIeBO
PHK npencrasnser coboit antucmeici, onocpenoBanublii PHKazoit H. PHKaza H
MIPEICTABIISIET COOOM KIIETOUHYIO 3HAOHYKIIea3y, KoTopas pacuieruisier cnupaib PHK
nyrmexkca PHK: JIHK. B nanHo# 06;1aCTU TEXHUKU U3BECTHO, UTO OJIHOLIETIOYEUHbBIE
AHTUCMBICIIOBBIE COeIMHEHUS], KOTOpbIE sBIsIIOTCA «JIHK-11ono06HbIMI», BBI3BIBAIOT
axktuBHOCTh PHKa3p1 H B kiteTkax muekonuraromux. CinegoaTtenbHo, aktuBaius PHKa3sr
H npusomut x pacmerennro PHK-Muenn, mocpeactBoM 3Toro B 3HaUYMTEIBHOR CTENIEHU
ycuirBasi 3pQeKTUBHOCTD NOAABICHUSI TEHHOM dKcIipeccuu, onocpegoBanHoro JIHK-
MMOJJOOHBIM OJIMTOHYKJIEOTHIOM.

B HeKOTOPBIX BapuaHTax peaju3alui U300 peTeHUs] KOHBIOTUPYIOIIAs IPYyIIa COAEPKUT
pacuieriseMblil pparmMeHT.B HEeKOTOPBIX BapUaHTaX pean3alyi U300peTeHUS
KOHBIOTUPYIOLIAS TPYIIA COAECPKUT OJIHY UK OOJiee pacIleyiseMbIX cBsi3ed. B HeKOTOphIX
BapHaHTaX peaju3aluy U300peTeHUs] KOHBIOTUPYIOIAs IpyMIa COAEPKUT JIMHKep. B
HEKOTOPBIX BapUAHTAX PEATM3AIMU U300 PETEHNS JIMHKEP COAEPKUT (PParMeHT, CBSI3bIBAIOIIIA
6enku. B HEKOTOPBIX BapuaHTax peaiM3alui U300peTeHNs] KOHBIOTHpYIoLIas rpymnmna
COZIEPKUT (hparMeHT, HALETIMBAIOILIUI HA KJIETKY (YIIOMHUHAEMBI TAKKe KaK rPpyIIa,
HaleIMBaoNas Ha KJIETKY). B HEKOTOPBIX BapuaHTax peau3alyu U300peTeHus: pparMeHT,
HaLEIMBAIOIINIA HA KJIETKY, COAEP>KUT IPYNILy BETBIECHMs. B HEKOTOPBIX BapuaHTax
peanuzanuu u300peTeHus pparMeHT, HalleIMBAIOIINI Ha KIIETKY, COACPKUT OHY WK OoJiee
CBSA30K. B HEKOTOPBIX BapuaHTaxX peav3aluu u300peTeHns (pparMeHT, HaleIMBaIoIUi Ha
KJIETKY, COAEP>KUT yIIIEBOJ WIN YIIIE€BOIHBIN KacTep.

ii. HekoTopsle paciiemisieMble (hparMeHThbI

B HEKOTOPBIX BapMaHTaX peav3alui M300pETeHHs PACHICTUIIEMbIi (pparMeHT
MPEACTABIISIET COOON PACHIEIUISIEMYIO CBSI3b. B HEKOTOPBIX BapUAHTAX pPeaTU3aLUU
U300peTeHUsl paCLICIIIeMbIi (PparMeHT COIEPKUT PACIICIIIAEMYIO CBsI3b. B HEKOTOPBIX
BapUaHTax peajiM3alyy U300peTeHUs] KOHBIOTUPYIONIas rPynna COACPKUT PaCLIEIUIIEMbIA
¢dbparMeHT.B HEKOTOPBIX TAKUX BapUAHTAX peaIM3aly U300 PETEHUS PaCILEILIIEMBbIi
(bparMeHT MIpPUCOEINHSAETCS K AHTUCMBICIOBOMY OJIMTOHYKJICOTUIY. B HEKOTOPBIX TaKuX
BapuaHTax peajiM3alyy U300pEeTEeHUs paclIeIUIsieMblil (pparMeHT MPUCOEIUHSETCS
HEMOCPEICTBEHHO K (PparMeHTy, HaleJIMBAIOIIEMY Ha KJIETKY. B HEeKOTOPBIX TaKMX BapuaHTax
peasmzaiyy 1300peTeHHs paCIIeIUTSIEMbIi (PparMeHT IPUCOCAUHSETCS K TMHKEPY KOHBIOTATa.
B HeKOTOpPBIX BapuaHTaX pean3alyy M300peTeHMsl pacllerIsieMbli PParMeHT COAEPKUT
dbocdat umu pochoauapup. B HEKOTOPBIX BapraHTaX peaaTu3andi U300 peTCHUS
pacuierniseMblil pparMeHT MpencTaBiIsieT COOOM pacIIenIseMblil HyKJIE03U1 WK
HYKJICO3UIHBIN aHaI0T.B HEKOTOPBIX BapUaHTax peaan3alyu U300peTeHus] HyKIICO3U I WA
HYKJICO3UIHBIN aHAJIOT COAEPKUT HEOOSA3aTEIbHO 3aALIUIIIEHHOE FETEPOLMKINYECKOE
OCHOBaHHE, BBIOpAaHHOE U3 IIypUHA, 3aMEIIEHHOT0 IIypPUHA, TUPUMUANHA WM 3aMEIEHHOTO
MUPUMHUIMHA. B HEKOTOPBIX BapraHTax peaan3auy n300peTeHHsl paCIIETUISIeMbIH (PparMeHT
MIPEICTABIISIET COOOM HYKJIEO3U I, COAEPKALLMI HEOOS3aTENbHO 3aIUIIEHHOE
reTEePOLMKINYECKOE OCHOBAHUE, BBIOPAHHOE U3 ypauuiia, TAMHUHA, HUTO3UHA, 4-N-
OEH30UJIIMTO3UHA, 5-METUILUTO3UHA, 4-N-OeH30UI-5-MeTUIIUTO3MHA, a/IeHUHA, 6-N-
OeH3oMIaJeHMHA, TyaHUHA U 2-N-U300y TUpUITYaHuHA. B HEeKOTOPBIX BapuaHTax peain3alyu
M300pEeTeHNs PACILIETUIIEMbIii (hpArMEHT MPECTaBISIET COO0M 2'-Ae30KCUHYKIIE03H /T, KOTOPBIiA
MIPUCOEAMHEH K 3'-II0JI0KEHUIO AHTUCMBICTIOBOT'O OJIMTOHYKJIe0TH 1a (hocoanarpHOIi CBSA3bIO
Y MPUCOETMHEH K TIMHKePY (ochoanapupHoii umm TnodochaTHOlM CBA3BI0. B HEKOTOPBIX
BapUaHTax peaan3alyy U300peTeHUs! paclleIuIsieMbli pparMeHT NpeAcTaBiseT co0om 2'-
JI€30KCUAJIEHO3UH, KOTOPBIN MPUCOEIUHEH K 3'-II0JI0KEHUIO AHTUCMBICIIOBOTO
oymronykieotuaa GochoaudpupHoit CBSI3bI0 U TIPUCOEIMHEH K IMHKEpY hochoaraupHoit
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i THodocdaTHOM CBsA3BI0. B HEKOTOPBIX BapUaHTaX peaiM3ali W300peTeHHMSI
paciieruisieMbIid (fparMeHT MPEACTaBIIIeT CO00M 2'-1e30KCHaIEHO3WH, KOTOPBIN TPUCOETMHEH
K 3'-IT0JI0’KEHUIO0 aHTUCMBICTIOBOTO OJIMTOHYKJIeoTH 1A (hochoarapupHOiL CBSI3BIO U
MPUCOEANHEH K JIUHKEPY (hocdoandprupHON CBSI3bIO.

B HEKOTOPBIX BApHaHTaX peatu3alii U300 peTeHUs! paCIIeILIAeMbIN (hparMeHT IMTPUCOETUHEH
K 3'-[0JIO’KEHUIO aHTUCMBICIIOBOT'O OJIMTOHYKJIEOTHIa. B HEKOTOPBIX BapUaHTaX peannu3ainnuu
n300peTeHus pacIleIuIgseMblid (parMeHT IMPUCOEINHEH K 5'-TI0JI0KEHUIO aHTUCMBICIIOBOTO
OJIMTOHYKJIEOTHIA. B HEKOTOPBIX BapraHTaxX peaau3aiyy u300peTeHUs pacCIleIIseMbIii
(hparMeHT MPUCOETUHEH K 2'-TIOJIOKEHUIO AHTUCMBICIIOBOTO OJIMTOHYKJICOTHIa. B HEKOTOPBIX
BapUaHTaX peajn3alyy U300peTeHHs pacIIeIUIsIeMbIid (parMeHT MPUCOCTUHEH K
AHTHCMBICJIOBOMY OJIMTOHYKJIEOTUY (hochonmabupHol cBsi3bI0. B HEKOTOPBIX BapuaHTax
peanu3anyu U300 PETEHUS pacCIIeIUIIeMbIi (DparMeHT IPUCOCTUHEH K YKa3aHHOMY JIMHKEPY
60 pochoamapupHoi, MO0 THOGOChAaTHOM CBSI3bI0. B HEKOTOPBIX BapUaHTax peaiu3alyu
n300peTeHUs pacIeIIseMbli (parMeHT IMPUCOEANHEH K YKa3aHHOMY JIMHKEPY
dbochonuaupHOIi CBA3bI0. B HEKOTOPHIX BapHaHTAX pealn3alii U300 peTeHHUS
KOHBIOTUPYIOIIAS TPYIITa He COACPKUT PACHIETUISIEMbII (pparMeHT.

B HEKOTOPBIX BapraHTaX peau3andi U300PETeHHS pacIIeIuIsIeMblit (hparMeHT
pacIIeruIsieTCs ocie BBEACHUS YKa3aHHOTO KOMILJIEKCA B OPTaHU3M JKUBOTHOT'O TOJIBKO
ITOCJIE €ro TOTIIOIICHHS TeJIEBOM KIIETKON. BHYTpHY KITETKHU pacIieruisieMblit (pparMeHT
pacIIerIsieTcs, BLICBOO 0k 1asi TAKUM 00pa30M aKTUBHBINM aHTUCMBICITOBBIN OJIMTOHYKJICOTHT.
He orpannuuBasice Teopuelt, mpeanoaaraeTcs, YTo paciieruisieMblit (h)parMeHT pacIerIsaeTCs
OJ1 ISMCTBUEM OJTHOM WJIK O0Jiee HyKjiea3 BHYTPU KIIETKU. B HEKOTOPBIX BapHaHTax
peanu3anyu U300 peTeHus OJTHA WK OoJiee HyKjieas pacieruisioT (ochoaudpupHyo CBSI3hb
MEXIY paclieIuIsieMbIM ()parMeHTOM M JIMHKEPOM. B HEKOTOPBIX BapyuaHTax peam3aluu
U300pEeTeHUs pacIIeIUIIeMbIil GparMeHT UMeeT CTPYKTYPY, BBIOPAHHYIO U3 CIICTYFOIIUX:
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tii. HexoTopeie JHHKEPHI

B HeKOTOpBIX BapuaHTax peaau3alnuu U300peTeHus] KOHbIOTUPYIOIIHME ITPYIIIBI COAEPKAT
JIMHKEp. B HEKOTOPBIX TAKUX BapUaHTAX peaiu3aluu U300PETeHUs JIMHKEP KOBAJIEHTHO
CBSI3aH C paclleIuIsieMbIM (pparMeHTOM. B HEKOTOPBIX TAKMX BapUaHTaX peau3aliuu
M300pETEHHUS JIMHKEP KOBAJ €HTHO CBSI3aH C aHTUCMBICIIOBBIM OJIMTOHYKJIEOTUIOM. B
HEKOTOPBIX BApUAHTAX peaTIM3aLUU U300PETEHUS IMHKEP KOBAJIEHTHO CBSA3aH C (PparMeHTOM,
HaleIMBAIOIINM Ha KJIETKY. B HEKOTOPBIX BapHaHTaX peaau3aniu U300 peTeHUs IMHKED
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JIOTIOJTHUTEIBHO COAEPIKUT KOBAJIEHTHOE ITPUCOEAMHEHHUE K TBEP10M MOLT0KKE. B HEKOTOPBIX
BapUaHTaX peain3aiyu U300peTeHUs TMHKED TOTMOTHUTEIBHO COIEPKUT KOBAJIEHTHOE
MpUCOeIMHEHNE K OETKOBOMY CBSI3bIBaIOIeMy (hparMeHTy. B HEKOTOPBIX BapuaHTax
peanuzanuu Uu300peTeHUsl JIMHKEP JOMOJHUTEILHO COAEPKUT KOBAJIEHTHOE ITPUCOEAUHEHUE
K TBEPI0H MOIJIOKKE U JJOTIOTTHUTENIBHO COJIEPKUT KOBAJICHTHOE ITPUCOEMHEHUE K OETTKOBOMY
CBsI3BIBalONIEeMYy (hparMeHTy. B HEKOTOPBIX BapuaHTaX peanu3anud H300peTeHUs JTUHKEP
COJIEP>KUT HECKOJIBKO MOJIOKEHUM JIJTSI MTPUCOEAUHEHUS CBSI3AHHBIX JIMTAH10B. B HEKOTOPBIX
BapHaHTax peaau3aluy U300peTeHMS JIMHKEP COJAECPIKUT HECKOIbKO MOJIOKEHMIH IS
MIPUCOEAMHEHUS CBS3AHHBIX JIMTAH/I0B U HE IPUCOEAMHEH K TPYIIIE BETBIICHUS. B HEKOTOPBIX
BapUaHTax peaau3aluy U300peTeHUs JIMHKEP JTOMOJTHUTEIBHO COJIEPXKUT OJIHY WM OoJiee
pacHieruIsieMbIX CBsi3eil. B HEKOTOPBIX BapuaHTaxX peaIu3ali U300 peTeHus] KOHbIOTUPYIOIIas
rpyIna He COAEPKUT JIMHKED.

B HEeKOTOPBIX BapuaHTax peaau3ali M300peTEeHUS JTMHKEP COAECPIKUT IO MEHBIIIEH Mepe
OJIHY JIMHEWHYIO TPYIIY, COACPKAIIYIO TPYIIIIbl, BBIOPAHHBIE U3 AJIKUIbHBIX, AMU/THBIX,
JIMCYNTB(MUIHBIX, TTOJTUITUIICHTIIMKOJIEBBIX, THOA(GUPHBIX (-S-) U ruapokcunamMuao (-O-N(H)-)
rpymm. B HeKOTOPBIX BapuaHTaxX peaiv3alyy U300PETEHUS JIMHEHHAS TPYIITa COAEPIKUT
TPYIIIbl, BHIOPAHHBIE U3 AJTKWIIBHBIX, AMUIHBIX U ITPOCTHIX 3UPHBIX TPYIIN. B HEKOTOPHIX
BapUaHTaX pear3anyy U300peTeHUs JTMHEHHAS TPYIIIa COASCPKUT TPYIIIbI, BRIOpaHHBIC U3
AJIKWITBHBIX U TIPOCTHIX 3(PUPHBIX IPyMIl. B HEKOTOPBIX BapraHTaX peam3alyi U300 peTeHUS
JIMHEWHas TPYyIIa COIEPKUT IO MEHBIIEH Mepe 0JHY (GochOPHYIO CBA3BIBAIOIIYIO TPYIIITY.
B HekOoTOpBIX BapuaHTax peaau3alyy U300peTeH sl JIMHEWHAS TPYIIA COJIEPKUT IO MEHBIIIEH
Mepe o1iHy dhochoanapupHyto rpyiiy. B HEKOTOpPBIX BapuaHTax peajv3alui U300peTeHUs
JIMHEMHAS TPYNIIA COACPKUT 10 MEHBIIIEN MEPE OJIHY HEUTPAIIbHYIO CBSI3bIBAIOLIYIO TPYIIITY.
B HekOTOPBIX BapuaHTaX pear3anydy U300peTeHus JTMHEHHAs TPYIINa KOBAaJIEHTHO
MIpUCOEIMHEHA K (PparMeHTy, HalleJMBAIOIIeMy Ha KJIETKY, M K paciieruisieMoMy (hparMeHTy.
B HekOTOpBIX BapuaHTaX pean3ainyu U300peTeHUs TMHENHAS TPYINa KOBAJIEHTHO
MpUcoeIMHeHa K parMeHTy, HalleIMBAIOIIEMY Ha KJIETKY, U K aHTUCMBICIIOBOMY
OJINTOHYKJIEOTUY. B HEKOTOPBIX BapraHTaX peaau3anyiu U300 peTeHMs JIMHEHHAS TpyTa
KOBaJIEHTHO MPUCOEINHEHA K (DparMeHTy, HalleJIMBAIOIIEMY Ha KJIETKY, K pacHIerIseMoMy
(parMeHTy U K TBEPJOM MOJI0KKE. B HEKOTOPHIX BaprUaHTax peaau3alvii U300 peTeHUs
JIMHEMHAs TpyIa KOBAJIEHTHO MPUCOEIMHEHA K (hparMeHTy, HalleJIMBAIOIIEeMy Ha KIIETKY, K
pacmieruiieMoMy (pparMeHTy, K TBEP/I0# IMOJIOKKE U K OEJTKOBOMY CBSI3BIBAIOIIIEMY
dbparmMenTy. B HEKOTOPBIX BapriaHTax peaan3anu M300peTeHus TMHEHHAS TPYIITa COTCPKUT
OJIHY WJIK 0O0JIee pacCIeIISIEeMbIX CBSI3CH.

B HexOoTOpBIX BapraHTax peajv3auuu U300 peTeHUS TMHKEP COACPKUT JIMHEHHYIO TPYIIILY,
KOBAJICHTHO MTPUCOECIMHEHHYIO K TPYIIIE CKeleTa. B HEKOTOPBIX BapuaHTax pean3anuu
U300 PETEHUS CKEJIeT COJEPKUT Pa3BETBICHHYIO ATM(aTHUECKYIO IPYIIY, KOTOPpas COASPKUT
TPYIIIIbI, BEIOpaHHBIE U3 ATKUIBHBIX, AMUTHBIX, TUCYIb(MUIHBIX, TTOJTUITUIICHTIIUKOJIEBHIX,
MPOCTBIX 3QUPHBIX, THOIDUPHBIX U TUAPOKCUTIAMUHOTPYII. B HEKOTOPBIX BapuaHTaX
peanuzanum n300peTeHUs CKEJIET COACPIKUT Pa3BETBIICHHYIO AJTM(ATUIECKYIO TPYIIILY, KOTOpast
COJIEPXKUT TPYMIIbI, BHIOPAHHBIEC U3 AJTKUIBHBIX, AMUIHBIX U MIPOCTHIX 3(PUPHBIX rpy1il. B
HEKOTOPBIX BapUaHTaX peajii3ali U300 PETEHUS CKEIIET COJASPIKUT IO MEHBIIICH Mepe OTHY
MOHO- WJIY TTOJIMIMKJINYECKYIO KOJIBIEBYIO CUCTEMY. B HEKOTOPBIX BapyUaHTaX peav3alnuu
M300pETEHUS CKENIeT COACPIKUT IO MEHBIIIEH Mepe IBE MOHO- UJI MOJIMIMKIINYECKUE KOJTbIIEBBIE
cucteMbl. B HEeKOTOPBIX BapraHTax peaau3aluu U300 peTeHUsl IMHEHHAsI TPYIIa KOBAaJIEHTHO
MPUCOEAUHEHA K TPYIIIE CKeJIeTa, a IPYINa CKejieTa KOBAJIEHTHO MPUCOEAUHEHA K
pacieruisieMoMy (parMeHTy U JIMHKepY. B HEeKOTOPBIX BapraHTaX peau3alyy H300peTeHust
JIMHEMHAs TpyIna KOBAJIECHTHO MIPUCOEAUHEHA K TPYIIIIE CKEJIETA, a TpyIINa CKeeTa
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KOBAJIEHTHO MPUCOEAMHEHA K paciIeryiieMoMy (parMeHTy, JMHKEPY U TBEPIAOH MOIJIOKKE.
B HekOTOPBIX BapuaHTaX pean3ainyu U300peTeHus TMHENHAS TPYINa KOBAJIEHTHO
MPUCOEIMHEHA K T'PYIINE CKeJIeTa, a PYIIa CKeJeTa KOBAJIEHTHO ITPUCOEIMHEHA K
pacieruiieMoMy hparMeHTy, JIMHKEPY U OeJTKOBOMY CBsI3bIBatoleMy (pparmeHty. B
HEKOTOPBIX BApUaHTAX pean3anyy U300peTeHus TMHEeHHas Tpynna KOBaJeHTHO
MIPUCOEIMHEHA K TPYIIIE CKEJIeTa, a TPYyIIa CKeJleTa KOBAJIEHTHO MPUCOEIMHEHA K
pacieruiieMoMy (parMeHTy, JIMHKEPY, OSIIKOBOMY CBSI3bIBAIOIIEMY (hparMeHTy W TBEPIOM
MOJTI0Ke. B HEKOTOPBIX BapUaHTaX peaan3alui H300peTeHus rpyma CKejaeTa COAePIKUT
OJIHY WJIK 00JIee PACILIEIIISIEMBIX CBSI3EH.

B HEeKOTOPBIX BapraHTaX peau3alyu U300 pEeTeHUs! JIMHKEP COAEPKUT (PparMeHT,
CBsI3bIBatOIIMi Oenku. B HEKOTOPBIX BapuaHTaxX peav3aluy u300peTeHust GpparMeHt,
CBSI3BIBAIOIIUM OCTKU, TIPEJICTABIISIET COOOM JIUIK/I, TAKOM KaK, HAIIpUMeEpP, BKIIFOUYasi, HO He
OTPaHUYMBASICh UMH, XOJIECTEPUH, X0JIeBasl KUCIIOTA, aJaMaHTAaH-YKCYCHAsI KUCTIOTA, 1-TTMpeH-
MacisiHas KUCJIOTa, TUTMAPOTECTOCTEPOH, 1,3-0uc-O(rekcaienust)riinuiepyH,
repaHUIOKCUTEKCUITOBAsI TPYIINa, TeKCaACHMITITULEPUH, OOPHEO, MEHTOJI, 1,3-IponaHIuoI,
renTafeuraoBas rpyrna, aJibMUTUHOBASI KUCIIOTA, MUPUCTUHOBAS KuciioTa, O3-(osieonn)
JIUTOXO0JIeBas KUCIIOTa, O3-(0JICOUIT)X0IEHOBAS KUCIIOTA, TUMETOKCUTPUTUI WK (PEHOKCA3UH,
BUTAMUH (Harpumep, ¢osat, BuTaMuH A, BuTaMuH E, OMOTHH, MUPUIOKCAIIB), TIENITHI,
yTJIeBO (HApuMep, MOHOCAXapu/l, AUcaxapu/l, Tpucaxapui, TeTpacaxapu/l, oJIurocaxapus,
roJmcaxapu), 3HI0COMOJIMTUYECKUI KOMITOHEHT, CTEPOU/I (HaIpuMep, yBAOJI, TeUI€HHUH,
JTMOCTE€HUH), TEPIICH (HaIIpuMep, TPUTEPIIEH, HAIIPUMEP, capcacarioreHuH, GpuIeInH,
JIMTOXOJIEBasl KUCIIOTA, IEPUBATU30BAHHAS AU PUIETAHOIOM) WIM KATUOHHBIN UK. B
HEKOTOPBIX BApUAHTAX peaiu3aluy U300peTeHust GparMeHT, CBSI3bIBAIOIINM OEITKH,
MPEICTABIISIET COOON HACHIIIEHHYIO WJIM HEHACHIIIIEHHYIO JKUPHYIO KUCITIOTY C JIJIMHOM LEenu
ot C16 no C22, XxonecTepyH, X0JeBYIO KUCIOTY, BUTaMuH E, amamaHTan uim 1-
MeHTa(TOPITPOTIHIL.

B HekoTOpBIX BapuaHTaXx peajau3auyy U300peTeH s TIMHKEP UMEET CTPYKTYPY, BHIOPAHHYIO
u3:
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B HekOTOpBIX BapraHTaX pealu3aluy U300peTeHUsI IMHKEP UMEET CTPYKTYPY, BHIOPAHHYIO
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O

dpdp, S Jpnty

Ed
~N

5 H % 0
F~ N - 1 g r .
HWI f‘){\ﬂ ] k_(lj\ﬁf\ﬁ ...-""".11. ; IW": »

H

H
p H M
5 N Py "‘v r

; H H H

d N -
/ "‘-./'N # & N e P
Y ~ \B/\{,}/ﬂ\n, 0
8] 0
JK“O”W : ‘:"“U"Wﬂoﬁ“-fﬂ:;' . ;NDJWU%AO;W

5 0 i
/)/\B)’lwﬁ fhﬂfw ~ E—U-E:D\Eto\/rvﬂ.{‘}aﬂ?.
—0-p- ovo\,io#oﬂg{n—g . F iu"%}r)‘ "
3 OH H b

\A,{.h\)-l\”,»\ﬂ,oﬂpﬂ»«

B HekoTOpbIX BapuaHTaX peaau3auyy U300 peTeH s IMHKEP UMEET CTPYKTYPY, BBIOpAHHYIO
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B HEKOTOPBIX BapraHTaX peaau3anu U300 PEeTeHUs IMHKEP KOHBIOTaTa UMEET CTPYKTYPY:
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B HeKOTOPBIX BapraHTaX peaau3aluu U300 pEeTeHUs IMHKEP KOHbIOTaTa UMEET CTPYKTYPY:

0 0]

B HekoTOpbIX BapuaHTax peaau3auyy H300peTeH s IMHKEP UMEET CTPYKTYPY, BHIOPAHHYIO
u3:
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B HexoTOPBIX BapuaHTaxX peaau3aiyy U300 peTeHUs IMHKEP UMEET CTPYKTYPY, BHIOPAHHYIO
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IJIe KaXXIbli n He3aBUcUMO paBeH 0, 1,2, 3,4, 5, 6 wim 7.

iv. HekoTophblie pparMeHTHI, HallIMBAIOIINE HA KIIETKY

B HekOTOpBIX BapuaHTax peaau3ainuu U300peTeHus] KOHbIOTUPYIOIINME I'PYIIIBI COAEPKAT
(dbparMeHThI, HAllEIMBAIOIINE HA KJIIETKY. HekoTophle Takue pparMeHThI, HAleJIMBAIOIIME HA
KJIETKY, YBEJIMUUBAIOT KJIETOYHBIN 3aXBAT AaHTUCMBICIIOBBIX COEAMHEHUI. B HEKOTOPBIX
BapHaHTaX peajn3aly U300peTeHus: pparMeHThl, HAleJIUBAIOIIME Ha KIETKY, COJIEPKAT
TCPYIIy BETBJICHUS, OJHY UK O0JIee CBSA30K U OJIUH WU OoJiee TMranaoB. B HEKOTOPBIX
BapUaHTaxX peaM3alyy U300peTeHust (parMeHThl, HAlEIMBAIOIINE Ha KIIETKY, COAePKAT
CpYIIY BETBJICHUS, OAHY WK O0Jiee CBSI30K, OJIMH WIIM 00Jiee TUTaHA0B U OJIHY WK OoJiee
pacLIeIUIsiEMbIX CBS3EH.

1. HekoTopsle rpyIIibl BETBICHUS

B HEKOTOPBIX BapUaHTaX peanu3aluu U300 peTeHrs KOHBIOTUPYIOIIKE TPYIIIBI COASPXKAT
HaleIMBAOIINI (PparMeHT, COAEPIKAIIUI TPYIIITY BETBJICHUS U IO MEHBIIIEH Mepe ABa
CBSI3AHHBIX JIUTaHAA. B HEKOTOPBIX BapuaHTaX peaau3aluyd u300peTeHus IpyIina BETBICHUS
MPUCOEIUHSIET JIMHKEP KOHbIOTaTa. B HEKOTOPBIX BapuaHTax pealu3aluy U300peTeHust
TpyIa BeTBJICHUS IIPUCOSANHSIECT pacIIeIUIsieMblii (hparMeHT. B HEeKOTOPBIX BapuaHTax
peaM3anyy u300pETEHUS TPYIINa BETBIICHUS TPUCOSTUHSIET AHTUCMBICIIOBBIN OJIMTOHYKJICOTU/I.
B HekOTOpBIX BapuaHTaX peain3alnuu U300peTeHUs IPYNIa BETBICHUS] KOBAJIEHTHO
MPUCOEAUHEHA K JIMHKEPY U Ka)KIOMY U3 CBSI3aHHBIX JIMTaHA0B. B HEKOTOPBIX BapraHTax
peanu3anyu U300 peTeHUs TPyIIa BETBICHUS COJIEPKUT Pa3BETBICHHYIO allu(aTUIECKYIO
TPYIILY, KOTOPasi COJIEPKUT I'PYIIITHI, BEIOpaHHBIE U3 aJIKUIIBHBIX, AMHUTHBIX, TUCYTb(QUITHBIX,
MOJIMATUIICHTJIMKOJIEBBIX, MPOCTHIX 3(PUPHBIX, TUOIDUPHBIX U TUIPOKCUIIAMUHO-TpyII. B
HEKOTOPBIX BApUAHTAX peAIU3ALMU U300PETEHUS TPYIIA BETBJICHUSI COAEPKUT T'PYIIIIHI,
BBIOpPAHHBIE U3 AJIKUITBHBIX, AMUIHBIX M TPOCTHIX 3(DUPHBIX TPYII. B HEKOTOPBIX BapuaHTaX

o
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peanu3alyu U300 peTeHHs TPYIIa BETBIICHUS COJIEPYKUT IPYIIITbI, BRIOPAHHBIE U3 AJIKWIIbHBIX
U TIPOCTBIX IPUPHBIX TPYIIIL. B HEKOTOPBIX BapraHTaX peaIu3anydi U300 peTeHMs TpyIa
BETBJICHUSI COACPKUT MOHO- WJIH TTOJTUIUKIMUECKYIO KOJIBIEBYIO CUCTEMY. B HEKOTOPBIX
BapUaHTaX peaiM3aluy U300pETEHUS TPYIINA BETBIICHUS COACPKUT OHY WK OoJiee
pacHIeruIsieMbIX CBsI3ei. B HEKOTOPBIX BapHaHTaX peajIu3alii H300peTeHUsI KOHBIOTUPYIOIIas
TpyIIa He COJEPKUT TPYIITY BETBICHUS.

B HEKOTOPBIX BapuaHTaX pean3anuy N300 peTEeHUs IpyIIIia BETBIICHUS UMEET CTPYKTYPY,
BBIOpPAHHYIO U3:
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B HekOTOpBIX BapuaHTax peaan3auuy U300peTeHus rpymia BETBICHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3:
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[JI€ KQXKIbIM N HE3aBUCUMO paBeH oT 1 10 20; u

m paBeH OT 2 110 6.

B HeKOTOpBIX BapuaHTax peaanu3auuy U300peTeHus TpyIia BETBICHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3:
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B HEKOTOPBIX BapuaHTaX pean3anuy H300peTEeHUs TPyITia BETBIICHUS UMEET CTPYKTYPY,
BBIOpPAHHYIO U3:
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KaX/IbIi N HE3aBUCUMO paBeH oT 1 110 20.
B HEKOTOPBIX BapUaHTax pealu3aluu U300 peTeHUs IPyIIia BETBIECHUS UMEET CTPYKTYPY,
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B HekOTOpBIX BapUaHTax peasv3alui U300 pETEHUs IPYIINa BETBIEHUSI UMEET CTPYKTYDY,
BBIOPAHHYIO U3:

10

h
s WP S LT
v ¥

rae A; npeacrasiset coboit O, S, C=0 unu NH; u
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B HEKOTOPBIX BapUaHTaX peanu3aluy U300 peTeH s IPyIia BETBICHUS UMEET CTPYKTYPY,
BBIOPAHHYIO U3:
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B HekOTOPBIX BapuaHTaX peain3alyuy K300 PETeHUs TPYIINa BETBIICHUS UMEET CTPYKTYPY,
30 BBIOpAHHYIO U3:
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B HekoTOpBIX BapUaHTax peasi3alui U300 PETEHUs IPYIINa BETBIEHUSI UMEET CTPYKTYDY,
BBIOPAHHYIO U3:
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2. HekoTopsle CBS3KH

B HexoTOpBIX BapuaHTax peaanu3alnuy H300peTeHUs] KOHbIOTUPYIOIIME TPYIIIBI COAEPKAT
OJHY WJIK 00JIee CBA30K, KOBAJIEHTHO MPUCOEIMHEHHBIX K T'PYIIE BETBICHUS. B HEKOTOpBhIX
BapUaHTaX pear3alyu U300peTeHUS] KOHBIOTUPYIOIIKE TPYIIIBI COIePKAT OHY WK OoJjiee
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CBSI30K, KOBAJICHTHO MIPUCOEIMHEHHBIX K CBSI3BIBAIOIIEH rpymre. B HeKOTOPBIX BapuaHTax
peanu3auu u300peTeHMs KaXXaas CBA3Ka MPEACTABIISET COOOM TUHENHYIO amn(aTHUECKYIO
TPYIIITY, COJIEPKAIILYIO OJHY WK O0Jiee TPYIII, BHIOPAHHBIX U3 AJIKUIBHBIX, TPOCTHIX 3(UPHBIX,
TUOA(UPHBIX, IUCYTHGUIHBIX, AMUIHBIX U MOJIUATUIICHTJIMKOJIEBBIX TPYIII B JIFOOOM
KOMOUWHaIMK. B HEKOTOPBIX BapraHTaX peanu3aiyii U300 PETCHHS KaK/1as CBsA3Ka
MPECTABIISICT COOOM IMHEMHYIO aru(paTUISCKYIO TPYIITY, COACPKAIIYIO OJHY WM OoJiee
TPYIII, BBIOPAHHBIX U3 aJIKWIBHBIX, 3aMEIIEHHBIX aJIKUITbHBIX, TPOCTHIX 3(DUPHBIX,
THOI(PUPHBIX, TUCYTBGUIHBIX, AMUAHBIX, (POChHOAUIPUPHBIX U TTOTUITUIICHTJIUKOJIEBBIX TPYIIIT
B 110001 KOMOWHAIMK. B HEKOTOPBIX BapraHTaX peaTu3andi U300 peTeHUS KaK1ast CBsI3Ka
MPEACTABIISIET COOON JIMHENHYIO all(aTUUECKYIO TPYIITY, COAECPKAILYIO0 OJIHY UIu OoJiee
TPYIII, BBIOPAHHBIX U3 AJIKUITBHBIX, TPOCTHIX 3(DUPHBIX U AMUTHBIX TPYII B JIIOOOH
KOMOUWHAIMK. B HEKOTOPBIX BapraHTaX peau3andi U300 PETCHHS KaK/1as CBsI3Ka
MPEACTABIISIET COOON JIMHENHYIO alli(aTUIECKYIO TPYIITY, COAECPKAIILYIO0 OJTHY UTu OoJiee
TPYII, BEIOPaHHBIX U3 aJIKUIIBHBIX, 3aMEIIEHHBIX ATKUIBbHBIX, (hochOIMIUPHBIX, TPOCTHIX
3(UPHBIX U aMUHBIX TPYII B JIIOOOH KOMOMHAIMK. B HEKOTOPBIX BapUaHTaX pea3alyu
U300pEeTeHUs KaX/1asi CBsI3Ka MPEICTABIISIET COOOM TMHENHYIO anpaTUIeCKyIo TPYIIILY,
COJIEpXKAIIyI0 OJTHY WM OoJiee TpyII, BRIOpaHHBIX U3 ajkuia u ¢pochoausdupa B 11000H
KOMOUWHAIMK. B HEKOTOPBIX BapraHTaX peaM3alii U300 PETEHUS KaX/1asi CBSI3Ka COICPIKUT
T10 MEHBbIIIe Mepe oHY (OCHOPHYFO CBAZBIBAOIIYIO TPYIIITY HJIM HEUTPAITBHYIO CBSI3BIBAFOIIYIO
rpymmy.

B HEKOTOPBIX BapuaHTaX peain3alyi H300PETEHUS CBSI3KA COACPKUT OJIHY WM OoJiee
pacieruisieMbIX cBsized. B HEKOTOPBIX BapUaHTax peaiu3aly U300peTeHus CBI3Ka
MIPUCOEIMHEHA K T'PYIINE BETBICHUS U€PE3 aMUIHYIO WM MTPOCTYIO 3(UpPHYIO TpyIny. B
HEKOTOPBIX BApHAHTaX peali3aliid U300 peTEeHUS CBSI3Ka IMPUCOCSIMHEHA K TPYTITIC BETBIICHUS
yepe3 hochopaudpupHyo IPyIITy. B HEKOTOPBIX BapraHTax peaau3aiiy U300 peTeHMS CBSI3KA
MPUCOEAMHEHA K TPYIINe BETBIECHUS uepe3 PochopHyIO CBAZBIBAIOIIYIO TPYIITY UM Yepe3
HEUTPaAJIbHYIO CBSI3BIBAIOIIYIO TpyMITy. B HEKOTOPBIX BapraHTaX peaIu3aluu U300 peTeHUsI
CBSI3Ka IIPUCOEIMHEHA K TPYIIIE BETBIICHUS Yepe3 MPOCTYIO APUPHYIO Tpyminy. B HEKOTOPBIX
BapHUaHTaX peaM3aluy M300PETeHUS CBSI3Ka MMPUCOEMHEHA K JIMTAH/Ty JIMOO Yepe3 aMUJIHYIO,
160 yepe3 NpocTyo 3(UPHYIO IPYIITy. B HEKOTOPBIX BapMaHTaX pealu3auui U300peTeHust
CBsI3Ka IPUCOEIMHEHA K JIMTAH/Ty Yepe3 IMPOCTYI0 3QUPHYIO IPyIITy. B HEKOTOPBIX BapuaHTax
peanu3anyy n300peTeHUsI CBSI3KA ITPUCOEIMHEHA K JIMTaH 1y JIMOO Yepe3 aMUIHYIO0, TMOO uepe3
MPOCTYIO A3UPHYIO TPYITTY. B HEKOTOPBIX BapyuaHTax peav3aliiyd H300peTEeHUs CBs3Ka
MPUCOEIMHEHA K JIMTaHAY Yepe3 MPOCTYIO 3(PUPHYIO rpymiy.

B HEKOTOPBIX BapuaHTax pean3aliy U300 PeTeHUs KaK1as CBSI3KA UIMEET JUTUHY OT OKOJIO
8 10 0k0y10 20 aTOMOB B LIENIA MEXKY JINTAHAOM Y I'PYNIION BETBIEHUS. B HEKOTOPBIX
BapUaHTaX peajiM3alii U300PETEHUS KaX1as CBSI3Ka UMeeT IJTMHY OT okoJio 10 70 oKojo
18 aTOMOB B 1€ MEX/Ty JIMTAHJIOM U TPYIIION BETBIICHUs. B HEKOTOPBIX BapuaHTaxX
peanu3anyu U300peTeHUs Ka1as CBSI3Ka UMEET IJTMHY OKOJIO 13 aTOMOB B LIETIH.

B HEeKOTOPBIX BapraHTax peaanu3anuu U300peTeHHUs CBSI3Ka UMEET CTPYKTYPY, BRIOPAaHHYIO
u3:
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B HexOTOPBIX BapruaHTax peaau3aluu U300peTEeHUs CBSI3KA UMEET CTPYKTYPY, BHIOpAHHYIO
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IJIe KQXIbIH N HE3aBUCUMO paBeH oT 1 o 20.
B HekOoTOPBIX BapraHTax peaau3auuu U300peTeHus CBSI3Ka UMEET CTPYKTYPY, BBIOpaHHYIO
u3:
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Z, npencrasisetr codorn H, Ci-Cq ankun wim 3amerieHHslin Ci-Cq ankun;
R, npeacrasisier co6oit H, C;-Cg ankumn unu 3amenieHHbint Ci-Cg aakui; u
KaXXIbI m; He3aBUCUMO paBeH OoT 0 10 20, Ipy 3TOM 110 MEHbIIIeH Mepe OJUH m; OOJIbIie

0 17st Ka)XI0 CBSI3KMU.
B HexOTOPBIX BapruaHTax peaiu3aluu U300peTEeHUs CBSI3Ka UMEET CTPYKTYPY, BHIOPAHHYIO
u3:

B HeKOTOPBIX BapruaHTax pealu3alyi U300peTEeHHUS CBsI3Ka UMEET CTPYKTYPY, BHIOpAHHYIO
u3:

", O COOH ?H
0-P-0 " o—P—o—(—»)’mﬁl‘
B omy 1 my N 1 1
2

rae Z, npeacrasiuseT cooort H wim CHjy; n
KaXIbIi m; He3aBUCUMO paBeH OoT 0 10 20, Ipu 3TOM 110 MEHbIIIeH Mepe OJWH m; OOJIbIie

0 i1 KaXXI0U CBS3KMU.
B HexOTOPBIX BapruaHTax peaiu3aluuu U300pEeTEHUs CBSI3KA UMEET CTPYKTYPY, BHIOPAHHYIO
U3:

0 @]
E/\("):\ H WU H‘L/\f’):\” ; TJIe KaKApId n He3aBucuMoO paBeH 0, 1, 2, 3,4, 5,
v v

6 v 7.

B HekOTOpBIX BapuaHTaX peam3anydu U300peTeHUs CBI3KA COIEPKUT (PochopHYIO
CBSI3BIBAIOIIYIO TPYIIY. B HEKOTOPBIX BapUaHTax peaau3anuu M300peTeHUsl CBsI3Ka He
COJIEP’KUT HU OJTHOM aMHIHOM CBSI3U. B HEKOTOPBIX BapuaHTax peaan3auy nu300peTeHus
CBSI3KE COJEPKUT (POCHOPHYIO CBAZBIBAIONIYIO TPYIITY U HE COJECPKUT HU OJHON aMUIHOMN
CBSI3H.

3. HexoTopsle TUraHibl

B HEKOTOPBIX BapraHTaX peau3aiyi HACTOSIIEr0 OTIMCAHUS TTPUBEACHBI JIUTAHIbI, IPU
9TOM Ka’K[bIi JTUTaH] KOBAJIECHTHO MTPUCOEIMHEH K CBSI3KE. B HEKOTOPBIX BapuaHTax
peanu3anyu U300peTeHUS KaXKIbIi IMraH] BRIOpaH Tak, 4TOOBI OH 00j1a1a1 aphUHHOCTBIO
110 MEHBIIIEH Mepe K OJHOMY THUITY pelernTopa Ha KIIeTKe-MHIIIEHH. B HEKOTOPBIX BapraHTax
peanu3anyu U300peTeHUs JIMTaH/ bl BEIOpAHBI TaK, YTOOBI OHU 00131214 apPUHHOCTHIO 10
MEHBIIIEH Mepe K OJHOMY THITY pelieNnTopa Ha MOBEPXHOCTHU KJIETKH ITEYSHU MJICKOITUTAIOIIIETO.
B HEKOTOPBIX BapraHTaX peaInu3anii U300pPETeHMS JIMTaH bl BEIOPAHBI TAK, YTOOBI OHU
ob6naganu ahpPUHHOCTHIO K IEYEHOUHOMY aCHAJIOTJIMKOIIPOTEUHOBOMY perentopy (ASGP-
R). B HEKOTOPBIX BapUaHTAX PeaTM3aly U300 pETEHUS KaXAbIl TUTaH/ ITPEICTABISIET COOOM
yrieBo/l. B HEKOTOPBIX BapUaHTax peaan3aluu H300peTeHUs KaXKIbIi JTUraH] He3aBUCUMO
BBIOpAH U3 TaakTo3bl, N-aleTUIraJakTo3aMUHa, MAaHHO3bI, TTI0OKO3bI, ITTIOKO3aMHUHA U
(byKo3bl. B HEKOTOPBIX BapUaHTaX peaju3ayy U300 peTeHHS KaXK bl JIMTaH] TPEICTABIISIET
coboit N-anetunranakro3damut (GalNAc). B HEKOTOPBIX BapraHTax peain3alyi U300 peTeHust
HaEIMBAIOIINN (PPArMeHT COACPKUT 2-6 TUTaHI0B. B HEKOTOPBIX BapuaHTaxX peann3alyn
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n300peTeHus HaleIMBAIOIIHI (DparMeHT COJIEPKUT 3 iMranaa. B HEeKOTOpPBIX BapuaHTax
peamzanyy 1300 peTeHHS HAlEITUBATOIINN (PparMeHT COACPKUT 3 N-aleTHITaIaAKTO3aMUHOBBIX
JIMra”jaa.

B HEeKOTOPBIX BapraHTaxX peaanu3anur U300 pEeTeHUs TUTaH/I TPEICTABIISIET COOOM YIIIeBO/I,
YTJIEBOHOE MTPOU3BOTHOE, MOAUDUIIMPOBAHHBIN YTIIEBO/, MOJMBAJIEHTHBIN YTJI€BOTHBIN
KJIACTEP, MoJiMcaxapu, MOIUGUIMPOBAHHBIN TTOJIMCAXaPUT UITH TTOJIUCAXaPUTHOE
MpoU3BOHOE. B HEKOTOPBIX BapuaHTaX peajiu3aluu U300PeTeHUs JIUTaH TPEACTABIISIET
co00i1 amuHOCcaxap wiu Tuocaxap. Hampumep, amuHocaxapa MOTYT ObITh BIOpAaHBI U3
JIF000r0 KOJIMYECTBA COCIMHEHUI, U3BECTHBIX B JAHHON 00J1aCTU TEXHUKU, HATIPUMED,
[JII0KO3aMHUHA, CHAJIOBOW KUCIIOTHI, a-D-ranakro3amuHa, N-aueTuiaralakTo3aMuHa, 2-
aneraMuao-2-1e30kcu-D-ranmaktonupanossl (GalNAc), 2-amuHo-3-O-[(R)-1-kapOOKCUITHIT]
-2-11e30KCU-3-D-TioKonupaHo3sbl (B-MypaMoBON KUCIOTHI), 2-A€30KCH-2-METUIIAMUHO-L-
CIIOKOTIMPaHO3bl, 4,6-muae30kcu-4-popmamuno-2,3-mu-O-meTuia-D-MmaHHOIIMPaHO3BI, 2-
JIE30KCH-2-CyTb(hhoaMUHO-D-rimrokonupaHo3bl U N-cyibdo-D-riroko3aMuHa, U N-TIIMKOJIOWII-
o-HelpaMHUHOBOM KUCIOThL. HanpuMmep, THOcaxapa MOTyT ObITh BBIOpAHBI U3 TPYIIIIHI,
cocTosIIIel U3 5-Tuo-fB-D-rimokonupanossl, MeTul 2,3,4-Tpu-0O-anetui- 1 -tuo-6-O-TpUtuii-o-
D-rimokonupano3ua, 4-tuo-p-D-ranakronupanosbl v 31U 3,4,6,7-TeTpa-O-aueTuin-2-1e30KCH-
1,5-1UTHO-0-D-TIII0KO-TENTONMMPAHO3UIA.

B HekoTophIX BapuaHTax peanuzanuu uzoopereHust «GalNac» nimm «Gal-NAc» oTHOCUTCS
K 2-(aleTUIaMUHO)-2-1e30KCU-D-raakronupaHose, 00bIYHO YIIOMUHAEMOM B JINTEPATYpe
Kak N-aueTuirajiakTo3aMUH. B HEKOTOPBIX BapuaHTax peaau3aluu u3oopereHust «N-
ALETUITaJIAKTO3aMHH» OTHOCUTCS K 2-(alleTUIIAMUHO)-2-1e30KcH-D-ramakronvpanose. B
HEKOTOPBIX BapuaHTax peanm3anuu n3oopereHus «GalNac» wimm «Gal-NAc» OTHOCHTCS K 2-
(aneTIIaMHHO)-2-1e30KCcU-D-ramakronupanose. B HEKOTOPBIX BapUaHTax peajvu3aluuu
n3o0peteHust «GalNac» unu «Gal-NAc» OTHOCUTCS K 2-(aleTUIIaMUHO)-2-/1€30KCU-D-
rajJakTONMMPaHO3€e, KOTOpas BKIIOYAET U B-hopMy: 2-(aneTunaMuHo)-2-1e30KcH-B-D-
raJakTOMMpPaHo3y, U a-popmy: 2-(aleTUIAMHUHO)-2-1e30KcH-D-ramakronupaHo3sy. B
HEKOTOPBIX BApUAHTAX peam3aluu u3oopeteHust ooe popmel, B-popma: 2-(aneTUIAMUHO)-
2-ne30kcu-P-D-ragaktonupanosa, u o-hpopma: 2-(aueTuiaMuHo)-2-1e30Kcu-D-
rajJJakTONMpaHO3a, MOTYT OBITh MPUMEHEHBI B3auMo3aMeHsieMo. COOTBETCTBEHHO, B
CTPYKTYpax, B KOTOPBIX H300pakeHa ojiHa popma, moapa3yMeBaeTCs, YTO 3TH CTPYKTYPhI
BKJTIOUAIOT TAKKe U Jpyryto popmy. Hampumep, ecim mokazaHa CTpyKTypa uist o-hOpPMBI:
2-(aueTWIaMUHO)-2-1€30KCU-D-rajjakTonupaHo3sbl, TO MOAPA3ZYMEBAETCS, UTO 3TA CTPYKTYypa
BKJIIOYAET TAK)Ke U IPYTy1o (hopMy. B HEKOTOPBIX MPEANOUTUTEIBHBIX BAPUAHTAX peaTU3aLlin
nu3zobpetenus PB-popma 2-(aleTUIAMUHO)-2-/1€30KCU-D-ramakTonMpaHO3bl SBISETCS
MPEANOUYTUTEIBHBIM BAPUAHTOM peaTU3alu.

O OH
HO o]
HO . ”Ilf//N
H
OH

2-(AneTHiaMuio)-2-1e30KcH-D-ranakTomipaHosa
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2-(AuetunaMHuHO)-2-Ae30KcH-B-D-ramakronupanosa

OH
OH

HO

NHAc o

2-(AueTunaMuHoO)-2-1e30KCU-a-D-rajakTonupaHosa
B HekOTOpPBIX BapuaHTaX OJMH WK O0JIee TUTaH/I0B UMEIOT CTPYKTYPY, BHIOPAHHYIO U3:

OH
OH
OH HO*S&/O
HO—A -0 5 4. HO /gﬁ OH
HO O— 1
R1 : O— O ¢
R, o

rae kaxapiid Ry Beiopan us OH u NHCOOH.

B HekOTOpBIX BapuaHTaX OJIMH WM 00Jiee TUTAHI0B UMEIOT CTPYKTYPY, BBIOPAHHYIO U3:
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B HeKOTOpBIX BapuaHTax OJUH WU 0oJiee IUTaHI0B UMEIOT CTPYKTYDY, BbI6paHHyIO 3.
HOOH
H
O N
HO \rrrr
NHACc

B HekOTOpPBIX BapuaHTaX OJIMH WM 00Jiee TUTaHI0B UMEIOT CTPYKTYPY, BBIOPAHHYIO U3:

HOOH
o
o\

HO
NHAc o .

1. HekoTopbie KOHBIOTATHI

B HEKOTOPBIX BapUaHTaxX pealn3aluu U300 peTeHNs KOHBIOTUPYIOIIME TPYIIIbI COACPXKAT
CTPYKTYpPHBIE OCOOEHHOCTH, MPE/ICTABICHHBIE BhIIIEe. B HEKOTOPBIX TAKKUX BapUaHTaX
peanuzanuu U300peTeHUs KOHBIOTUPYIOLIUE TPYIIILI UMEIOT CIECAYIOUIYIO CTPYKTYPY:
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s
IJIe KaXKIbIK IT HE3aBUCUMO paBeH oT 1 10 20.
B HEeKOTOPBIX TaKMX BapuaHTaX peau3alnuu U300peTeHUS] KOHBIOTUPYIOIIUE TPYIIIThI
HMMEIOT CIIEAYIOLIYIO CTPYKTYPY:

HO OH

20 o] H o]
N
0 HN\/\/
HO

NHA o
Ho OH ¢

]
o} H H H
N
o N\/\/ o] N—|
25 HO \/\/\‘_( \[(\/
NHAC o
9 o

OH
HO HN
30 H\/\/ )
o o N
HO
o

NHAC

B HEKOTOPBIX TaKMX BapuaHTax peav3aluy U300peTeHus] KOHBIOTUPYIOUIUE FPYIIIIbI
35 HMMEIOT CIEAYIOLYIO CTPYKTYPY:

40

45
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NHAc o o
Ho-OH
0 H HN
= N\{_/ o
HO W n
NHAc o

[JIe KaXXIbIF N HE3aBUCUMO paBeH oT 1 110 20;

Z nipeacrasiisieT coboit H umu cBsIi3aHHyI0 TBEPYIO MOIIOKKY;

Q npexacTapiseT coOoOi aHTUCMBICTIOBOE COCTUHEHME;

X nipeacrasisier cooout O v S; u

Bx npeacrasiser coOoi reTepouuMKIMUeCKUii OCHOBHOM (pparMeHT.

B HEKOTOPBIX TaKMX BapyUaHTaX peau3aliud U300pEeTeHHUS KOHBIOTUPYIOIIUE TPYIIIThI
UMEIOT CJIEIYIOIIYIO CTPYKTYPY:

Ho OH —

o] n H o)
N
o OH
HO \/Y ~
: 0O
NHAC o Bx

0

o
Q H n
N e}
HO O\/Y ~ \n/\/ D—I%':X
OH
NHAc o 0 & o

HO OH
Te) H HN
o N\/ o
Ho ~
(o]

Ho OH

Iz

NHAC

B HEKOTOPBIX TaKMX BapuaHTax peajv3aly U300peTeHUs] KOHBIOTUPYIOLIUE IPYIIIIbI
UMEIOT CJIEAYIOIIYIO CTPYKTYPY:

40

45

Crp.: 73



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

Ho OH —_—
|
Q H H o} -p NH_
mo N " on © i \
HO Yoy ™ ; )
NHAC ' NfJ

-OH
N
¢

o

oH © "
HO 0
0 H H N s
o N, N o N 7 i

o Lv s gl v A . o—r=0

NHAC o 0 OH

B HEKOTOPBIX TaKMX BapuaHTax peav3aluy U300peTeHus] KOHBIOTUPYIOIIUE FPYIIIIbI
UMEIOT CIIEAYIOUIYIO CTPYKTYPY:

HOOH
O

o) Q
HO \(\%/\0} P

AcHN l
HOOH OH \ﬁ)n
0

O
O
iSOt By O

NHAc

B HEKOTOPBIX TAKMX BapUaHTaX peaiu3aluu U300pETEHUS] KOHBIOTUPYIOLIUE IPYIIIIbI
MMEIOT CIIEAYIOIIYIO CTPYKTYPY:

HQOH
/P\
0710
AcHN OH j\
HOOH
] 0 o Q ©
\/\/\/\ P L
HO 0 Ii‘ o0 I
AcHN OH O

HO OH
NHAc

B HEKOTOPLBIX TAKUX BapHaAHTAX p€ain3alun I/I306pCTeHI/IH KOHBIOTMPYIOIIHE I'PYIIITBI
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UMEIOT CJIEIYIONIYIO CTPYKTYpPY:

HOOH
0

HO 0 9
\H:\O’If

ACHN
HQOH

8 0
HO Moot

n
AcHN OH

Ho QH

HO
NHAc

0
Q o ,ﬁx/d)
ik//ﬁ/ ™o m |

B HEKOTOPBIX TAKUX BapUaHTAX peaiu3aluu U300PETEHUS] KOHBIOTUPYIOIIUE IPYIIIIbI

HUMCIOT CIICAYIOIIYIO CTPYKTYPY

HOOH
0]
HO O\/\/\/\ 1]
07170
AcHN OH \H
T 0 9 © e o %
O\/\/\/\ P -P—
HO O/?\O/\/\O%\/O (I;H /\g
AcHN CH 0 o)
J) HO-P=0
O
Ho OH P i
O \¢»\/“v/ﬂ"P0 -
0 0O od

HO
NHAc

B HCKOTOPLIX TAKUX BapHAHTAX pCalin3alliv I/1306pCTCHI/IH KOHBIOTHPYIOIIUC I'PYIIIIBI

UMEIOT CJIEAYIONIYIO CTPYKTYPY:
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| NH
HO~P=0 (,N (7
0 o N N
’ \(__7’ N
(lj:
HO—IT:O
10 O
HO OH (QS
HO 3o i
\H:\O’t\o OH
s AcHN ol ) ‘
HO OH B (On
Q O Il G (|)
AcHN OH 0 -
20 o 0
HO OH o I ,d )
0 P
0] 07" 'n
HO \H;\ OH

NHAc

25
B HEKOTOPBIX TAKUX BapUaHTAX peaiu3aluu U300PETEHUS] KOHBIOTUPYIOIIUE IPYIIIIbI

UMEIOT CIIEAYIONIYIO CTPYKTYPY:

30

35

40

45
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?
HO—IT—_—O
i
10 Q3
HOOH 0
O
HO NP NN ?ﬂOH
070
) AcHN o 0
3
HOH 0 0o ?
O it Ay
P=
Homo\/\/\/\o,lf\o/\/\o/ﬂ\/o | 0
AcHN OH 0 OH

20
HO ‘%"‘y ,(ﬁ)\

HO
NHAc

25

B HekoTOpBIX BapuaHTax peasin3aly U300peTEHUsI KOHBIOTAThI HE COIEP)KAT MUPPOIIUIMH.
B HEKOTOPBIX TaKMX BapuaHTax peajiv3aluy U300peTeHUs] KOHBIOTUPYIOLIUE IPYIIIIbI
UMEIOT CIIENYIOIYIO CTPYKTYPY:

30 N NH,
¢ g O—~_0 E [ N
T =/
L. N
HOOH > \(_7
0 ¥ 7
35 O
HOOH AcHN ) 5 O
O H
HO O\/\/YN\/\/NW‘(\/O HMN\&
AcHN ) e} 0 P
4< OH
40
HQOH H HN 0
OWY
AcHN
45 B HEKOTOPBIX TAKUX BapUaHTaAX peau3alii U300 PETeHUS] KOHBIOTUPYIOIIME TPYIIIIbI

UMEIOT CIIEAYIOUIYIO CTPYKTYPY:
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AcHN © o o o
A
OH ? .
0 e 0 O\/\/\/\O'[S-O
HO
NHAcC

B HEKOTOPBIX TaKMX BapuaHTax peav3aluy U300peTeHUs] KOHBIOTUPYIOUIUE FPYIIIIbI

UMEIOT CJIEYIOIIYIO CTPYKTYPY:
5

HO OH
O
HO 0. H
AcHN YN H
7 NN 5.0 )J\/\/U\N (CH)s—O-F
R N — D
Ho QHo o~ T\’OV]‘NH RS
O (@] O O e}
HO
NHAc NN
HN u 0
9)
25 OHO o
HO
HO
NHAC

B HEKOTOPBIX TaKKMX BapuaHTax peau3aluy U300peTeHus] KOHBIOTUPYIOIIUE IPYIIIIbI
30 WMEIOT CIEIYIOIIYIO CTPYKTYPY:

HOOH

HO Sgﬂ’“,o’\ﬁ’\NJI

35 HQOH

o ho/\@f\w*ﬁox% J\/\/U\N/\M/\O

AcHN

HOOH /L_J
0
%O/TE\H o

HO
AcHN

40

B HEKOTOPBIX TaKMX BapuaHTax peav3aly U300peTeHUs] KOHBIOTUPYIOLIUE IPYIIIIbI
UMEIOT CIIENYIOIYIO CTPYKTYPY:
45
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HOOH

H ﬁﬂ/‘)/\ﬁ/\”ﬂ

5 HQOH

HO Xk:ﬁ,o/\(vr\uﬂv‘o\gp */\/‘LNAW\O Pt

AcHN

HOQOH /[J
Q
10
&K:ﬁ/o/\ﬁjg o

HO
AcHN

B HEKOTOPBIX TaKKMX BapuaHTaX peau3aluy U300peTeHus KOHBIOTUPYIOIIUE IPYIIIIbI
UMEIOT CIIEAYIOUIYIO CTPYKTYPY:

15
HOOH

QO 0 8
HO jt:%A/ /Tih\
AcHN
HOOH 0 0 o
QO
2 Hok:\vo/\ﬁ:\ﬁ N S )
AcHN
HOOH
O o0
HO % /\ﬁ/_-
AcHN

25
B HEKOTOPBIX TAKUX BapUaHTaX peaiu3aluu U300pEeTeHUS] KOHBIOTUPYIOIIUE IPYIIIIbI

UMEIOT CIIEAYIONIYIO CTPYKTYPY:

HOOH H
0 o N._ O
HO /\ﬁ:\
30 AcHN
HOOH o 0 0
Q o N 0
Hom Aﬁ:\H Hwﬁ/\(\ﬁ\ok?%
AcHN o
HOOH

35 0 o N" "o
Hoft:%k/ fTX-H

AcHN

B HCKOTOPBIX TAKUX BaAPpHUAHTAX pCalIn3alliv I/I306peTeHI/I${ KOHBIOTUPYIOIIUEC I'PYIIIIBI

Lo VIMEIOT CIIENYIOIIYIO CTPYKTYPY:

45
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H o H O
10 OH Q NH
HO
o} O\/\/\)\.
HO%ﬁ/

NHAC

B HEKOTOPBIX TAKUX BapUaHTAX peaiu3aluu U300PETEHUS] KOHBIOTUPYIOIIUE IPYIIIIbI
;5 HMEIOT CIIEAYIOIIYIO CTPYKTYPY:

ACHN
0 OH OH . s .y
HO 0 H 0.0
&%\"O\/\/\)\ N N~ 2Npg
N R S 6 =
AcHN o

H o H O
Q
25 HO OH \/\/_\)hNH
O 0O
HO%TA/

NHAc

B HEKOTOPBIX TAKMX BapUaHTaX peaiu3aluu U300pETEHUS] KOHBIOTUPYIOIIUE TPYIIIIbI

4 MMEIOT CIIEIyIOIIYIOo CTPYKTYpY:

OH
HOOH \
&r&ow“?
HO 3
o)
AcHN |
35 O=p-OH
_\\O
HOOH \
N
HO Q0T ?
AcHN = @
c I
40 O‘—"Ili‘fOH
o
HOOH \
0 N,{O
oMY
HO&Q/ 3
@) CM
5 AcHN E_

B HEKOTOPBIX TaKKMX BapuaHTaX pealu3aluy U300peTeHus KOHBIOTUPYIOIIUE TPYIIIIbI
UMEIOT CIIEAYIOUIYIO CTPYKTYPY:
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OH
HOCH \
Homom”?
o o)
AcHN |
5 O=P-OH
Je
HQOH \
O o™ty
HO 3 0 °
o Aa oo
|
0
HOOH 3
N
O
5 AcHN _(Fl)’_é

B HEKOTOpPBIX BapuaHTax peaan3auy n300peTeHus GparMeHT KOHBIOTUPYIOIIUE TPYIIITHI,
HaLEIMBAIOIIUNA HA KJIIETKY, UMEET CIIEAYIOLIYIO CTPYKTYPY:

HOOH
» HO & O\____ X
AcHN N
HOOH O
O IR S
HO (0] X O Hi
25 AcHN o
OH X/
HO
B o+
HO
AcHN

30 o
rae X npeacTaBIIsICT coboit 3aMCHICHHYIO MJIKM HE3aMCIICHHYIO CBA3KY U3 IICCTU-

OJMHHA/INATH MTOCIEA0BATEIBHO CBA3aHHBIX ATOMOB.
B HekOoTOPBIX BapuaHTax peanu3aluy u300peTeHust GparMeHT KOHBIOTUPYIOIINUE TPYIIITbI,
HALEIUBAIOIINI HA KJIETKY, UMEET CIIEYIOUIYIO CTPYKTYPY:

2 HOOH
o
HO O\X
AcHN L

@)
O o—X——0_f i

HOORH
40 HO

=z

AcHN O

#
HOOH X

o .~

HO 0

o AcHN

rzae X IpeAcTaBisieT co00i 3aMEIeHHYI0 UIM He3aMeIleHHYIO CBSI3KY U3 JeCATH
MIOCJIEOBATEIBHO CBSI3aHHBIX ATOMOB.
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B HekoTOPBIX BapuaHTax peaiu3aliyy u300peTeHust GparMeHT KOHBIOTUPYIOIINUE TPYIIIThI,
HALEIMBAIOIINIA HA KJIETKY, UMEET CIIEYIOUIYIO CTPYKTYpPY:

HOOH
o)
HO O
AcHN AN
HOOH O
HO oA 0——X——0 N
AcHN o i
OH x/
HO
B o7
HO
AcHN

rae X MpeAcTaBiIseT coO0M 3aMEIICHHYIO WM He3aMEIIeHHYIO CBSI3KY U3 YeThIpeX-
OJIMHHA/ILATH ITOCIIEA0BATENIbHO CBSI3aHHBIX aTOMOB, U ITPY 3TOM yKa3aHHas! CBSI3Ka COJICPIKUT
TOJBKO OJHY AMUIHYIO CBSI3b.

B HekoTOPBIX BapuaHTax peanu3alyy u300peTeHust GparMeHT KOHBIOTUPYIOIIUE TPYIIIbI,
HALEJIMBAIOIINN Ha KJIETKY, UMEET CIIEAYIONIYIO CTPYKTYPY:

HOOH
0
HO%O\Y /l(i
AcHN "N Nz-0
"L S |
Q .0 B
Hoié:ﬁi/o YN 2 H
AcHN oz
HOOH vy ©
0 O/ 0
HO
AcHN

rae Y u Z HezaBucuMo BbiOpanbl u3 C-C, 3aMENIeHHON WK He3aMEeIlIeHHON aJTKWUIbHOM,

AJTKEHWIHHOM WM aJTKUHWIHHOM TPYIIBI UJIM TPYIIIHI, COAEpIKAIIeH 3up, KETOH, aMU/I,
CIIOHBIN 3¢up, Kapdamat, aMuH, urepuauH, pocdat, hochoauspup, Thodocdart, Tpuazon,
MUPPOJIUANH, TUCYTb(GUI WA THOIDUD.

B HEKOTOPBIX TaKMX BapuaHTaxX peaim3alui N300peTeHrs (parMeHT KOHBIOTUPYIOIINE
CPYIIIIbI, HALEIMBAIOIINI HA KIETKY, UMEET CIIEAYIOIIYIO CTPYKTYPY:

HOOH
Q
HOJ§:%‘L/O\Y O
AcHN \NJ]\Z,O
" 3 z
0 ~_ 0 )
Hoji:%dx/o Y“‘*N z m
AcHN "H 2
HOOH Y’\T( o
/0

HO C

i

AcHN
rae Y u Z HezaBucuMo BbliOpansl u3 Ci-C;, 3aMenIeHHON WM He3aMELIEHHOMN aJIKUIIbHON
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IPYIIIBI UK TPYIIIBI, COACPIKAIIEeH POBHO OJWH 3GUpP WM POBHO ABa 3(hUpa, aMUJI, aMUH,
nunepuarH, pocdat, pochoauddup umm Tnodocdar.

B HEKOTOPBIX TAKMX BapUaHTaX pean3alyu U300peTeHus: GparMeHT KOHBIOTUPYIOIIUE
TPYIIIBI, HANCITMBAIOIIMIA HA KJIIETKY, UMEET CIIeIYIOIIYI0 CTPYKTYPY:

HOCH
o)
HO S ‘jz
AchN NN z-0
HOOH oH .
@ .0 -
Ho&ﬁ/o Y“*N/D\Z H
AcHN "Nz
HOOH vy o
0 0/ o)
HO
AcHN

rae Y u Z HezaBucuMo BbiOpaHbl U3 C-C, 3aMeIIeHHON UIM HE3aMELLEHHOM aJIKMIIbHOMN

TPYIIIBL.
B HEKOTOPBIX TAKMX BapuaHTaX pealu3aluy u300peTeHus: GparMeHT KOHBIOTUPYIOIINE
TPYIIIbI, HALETUBAIOIIMIA HA KJIETKY, UMEET CIIEIYIOLIYIO CTPYKTYPY:

oH n

HOOH

ACHN

IIe TUI HE3aBMCUMO BBIOpaHbl U3 1, 2,3,4,5,6,7,8,9, 10, 11 u 12,
B HEKOTOPBIX TaKMX BapuaHTaX pean3anuu U300peTeHus: GparMeHT KOHBIOTUPYIOIIHE
TCPYIIbI, HALIEJTMBAIOIIMI HA KJIETKY, UMEET CIIEIYIOIIYIO CTPYKTYPY:

HOOH

o e

HOOH )ij, .
HO&Q/
AcHN Wp;\
HOOH \F{
&Q/O

AcHN
rjae m paBeH 4, 5,6, 7 wiu 8, un paseH 1, 2, 3 unu 4.
B HekOoTOPBIX BapuaHTax pear3aliyy H300peTeHus GparMeHT KOHBIOTUPYIOIINE TPYIIITHI,
HaLEIMBAIONIMN HA KJIETKY, UMEET CIEAYIOIIYIO CTPYKTYpPY:

Iz
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HQOH
Qo
HOOH HO X
o AcHN
HO 0 X NZR
AcHN H
OHoH Ny
HO Q o
AcHN

rae X MpeAcTaBiisieT COO0M 3aMeIleHHYIO WM He3aMEeIIEHHYIO CBA3KY U3 YEThIPEX-
TPUHAIIATH TTOCIIEIOBATEIIbHO CBSI3aHHBIX aTOMOB, U IIPU 3TOM X HE COJEPKUT I(PUPHYIO
CpyIy.

B HekoTOPBIX BapuaHTax peanu3alyy u300peTeHust GparMeHT KOHBIOTUPYIOIINUE TPYIIITHI,
HalleJIMBAIOIIUI Ha KJIIETKY, UMEET CIIEIYIONIYIO CTPYKTYPY:

HOOH
0 AcHN
HO o X Nia
AcHN H
OHoH
HO o o—X
AcHN

rae X NpeAcTaBiIsieT co00M 3aMEICHHYIO WM HE3aMEIIEHHYIO CBSI3KY U3 BOCBMU
MOCIIEIOBATEILHO CBSI3AHHBIX ATOMOB, M ITPU 3TOM X HE COJIEPXKUT IPUPHYIO TPYIIITY.

B HEeKoTOpPBIX BapuaHTax peaan3alyy u300peTeHus GparMeHT KOHbIOTUPYIOLIUE IPYIIIbI,
HALEIMBAIOIIMNIA HA KJIETKY, UMEET CIIEYIOUIYIO CTPYKTYpPY:

HOOH

C o
HoOH HO X
o AcHN
HO 0 X "
AcHN H
OHoH J
HO-\>-0 o
AcHN

rae X MpeAcTaBiIsieT co00M 3aMEIICHHYIO WM HE3aMEIIEHHYIO CBSI3KY M3 YeThIpeX-
TPUHANATH MTOCIIEAOBATEIHLHO CBI3aHHBIX AaTOMOB, U IIPH 3TOM yKa3aHHas CBSI3Ka COICPKUT
TOJIBKO OJHY aMHJIHYIO CBSI3b, & X HE COJEPKUT I(PUPHYIO TPYIITY.

B HEKOTOpPBIX BapuaHTax peaan3auy n300peTeHus GparMeHT KOHBIOTUPYIOIIUE TPYIIITHI,
HaLEIMBAOIINI HA KIIETKY, UMEET CIIEYIOIIYI0 CTPYKTYPY:
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HOOH

o}

HOO MO =~
o SCHN x .
: HO N
AcHN OHop y H

HO o o

AcHN

0 rae X MpeAcTaBiIseT cOO0M 3aMEIICHHYIO WM He3aMEIICHHYIO CBSI3KY M3 YeThIPEX-

TPUHAAUATH ITIOCIIEA0BATEIILHO CBSI3aHHBIX ATOMOB, U IIPU 3TOM YKa3aHHas CBSI3Ka COCTOUT
U3 AMUJIHOM CBSI3U U 3aMELEHHOM Ui He3aMmelleHHON Cy-Cy aJIKWIBbHOW T'PYIIIIBL.

B HEeKOTOpPBIX BapuaHTax peaan3aluy u300peTeHus GparMeHT KOHbIOTUPYIOIIUE TPYIIIHI,

s HAaIleJIMBAIOIINI Ha KIIETKY, UIMEET CIIEAYIOUIYIO CTPYKTYpY:

HQOH H
Q o0o—y—N__0O
HO
AcHN
20 HOOH . o
o o/ \_N j&
HO H ﬂ
AcHN
HOOH
0 o—vy—N ©
25 HO

AcHN

rae Y Boeiopan u3 C-Cy, 3aMenieHHON WM He3aMeIlleHHOW aJIKUIbHOM, aJIKEHUIHHOM WU

ATKUHWIBHOM T'PYMIIBI UM TPYIIIBL, COAepKaIeit 3up, KETOH, aMU/I, CIIOXKHBIN 3¢up,
3 Kapbamar, amun, munepuaus, Gocdat, pochoausdup, Tnodocdat, Tpuazolr, NUPPOIUAKH,
JTUCYTTbGUI UITH TUOIPUD.
B HEKOTOPBIX TAaKMX BapuaHTaX peam3aluu U300peTeHus: (parMeHT KOHBIOTUPYIOIINE
TPYIIIBI, HALEIMBAIONIHI Ha KIIETKY, UMEET CIIEAYIOIIYIO CTPYKTYPY:

HOOH H
> 0 o—y—N_0
HO
AcHN
HOOH 0o
o o ~N A
HO H H
0 AcHN
HOOH
o _o—vy—} ©
HO
AcHN

45 . . 9
rae Y Beiopan u3 C;-C;, 3aMeleHHON UM He3aMEeIlIEHHOM aJIKUITbHOM T'PYIIIbI WIIA TPYIIIIBI,

cojepikartiei agpup, aMmuH, marepuanH, pocdat, pochoanadup mm tnodocdar.
B HEKOTOpPBIX TaKKMX BapUaHTax pean3aiyy n300peTeHust GparMeHT KOHBIOTUPYIOIIHE
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CPYIIIbI, HALEIMBAIOIINIA HA KIIETKY, UMEET CIIEAYIOIIYIO CTPYKTYPY:

HOOH H
0 Oo—vy—N_0O
HO
5 AcHN
HOOH O
0 o TN A
HO H H
AcHN
HOOH
10
o o—v— N ©
HO

AcHN

rae Y BoiOpan uz C-Cy, 3aMENIeHHOM WM He3aMelIEeHHON aJIKUIbHOM FPYIIIIbI.
B HEKOTOPBIX TAKMX BapyMaHTaX pealn3aluu u300peTeHus: PparMeHT KOHBIOTUPYIOIIHE
IpyINIbL, HAUETUBAIOLINNA HA KIIETKY, UMEET CIEAYIOIIYIO CTPYKTYPY:
HQOH
Q OHN
HO
AcHN

HOOH O
O oUhN o
HO %a;H

AcHN

HOOH
e oty

5

20

I=

25 HO
AcHN

raenpaseH 1,2,3,4,5,6,7,8,9,10, 11 wnu 12.
B HEKOTOPBIX TaKMX BapyMaHTaX pean3aluu U300peTeHus: GparMeHT KOHBIOTUPYIOIIHUE

CPYIIIbI, HALEIMBAIOIINIA HA KIIETKY, UMEET CIIEYIOIIYIO CTPYKTYpPY:
30

HOOH
C 04N
H&\\/H
AcHN
HOOH

) S‘;,Evo{’} T

HO

Iz

AcHN

HOOH
Q (jégFN O
HO H

40 AcHN

rJe n paBeH 4, 5, 6, 7 wim 8.

b. HekoTopble KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE COCTMHEHUS

B HeKOTOpPBIX BapraHTaX peau3aly U300 PeTeHHSI KOHBIOTAThI CBSI3aHbI C HYKJICO3UA0M
AHTHUCMBICIIOBOT'O OJIMTOHYKJIEOTHIA B 2', 3' Wi 5' MOJI0KEHUH HYKJIeO3U1a. B HEKOTOpBIX
BapHaHTaX peaju3alyy n300peTeHNs] KOHBIOTUPOBAHHOE AaHTUCMBICIIOBOE COC/TMHEHUE UMEET

CIIEIYIOLIYIO CTPYKTYPY:

45
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rae

A mpeacTaBisieT coOOM aHTUCMBICTIOBBIN OJIUTOHYKJICOTHU/I;

B nipencraBnsieT coboit paciierisieMblil (pparMeHT

C npencrapisieT cOO0M TMHKEP KOHBIOTaTa

D nipencrasiisieT coOoi IpyIiny BeTBIICHUS

kax bl E npencrasisier cobolt CBA3KY;

Kax bl F ipencrasiseT cobol Murau; u

q mpeacTaBisieT coboii nenoe unucio ot 1 110 5.

B HekOTOPBIX BapuaHTaxX peai3aiyu U300peTeHUs KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
COEJIMHEHUE UMEET CIIEYIOUIYIO CTPYKTYPY:

A c D(EF

rae

A mpencTaBisieT coOOM aHTUCMBICTIOBBIN OJIUTOHYKJICOTHUI;

C npexacrasiseT coOoi TUHKEP KOHBIOTaTa

D nipencrasiisieT coboi rpyIiny BeTBICHHUS

kax bl E pencrasiseT cobol CBA3KY;

Kax bl F ipencrasisieT coOoM JIMraui; u

g ImpeacTaBsieT coOol 1es1oe yucio oT 1 10 5.

B HEKOTOPBIX TAKMX BapUaHTaX peaTu3aliui U300peTeHUs JUHKEP KOHBIOTaTa COJICPIKUT
10 MEHbIIEH MEPE OJHY PACIICIIIEMYIO CBA3b.

B HEKOTOPBIX TAKMX BapyMaHTaX peaM3anydy U300peTeHUS IPYyMIia BETBICHUS COICPIKUT
10 MEHbIIEH MEPE OJHY PACLICIUIIEMYIO CBA3b.

B HekOTOpBIX BapuaHTaX pear3aluy U300peTeHUs KaXK/1asi CBSI3Ka COJIEPHKUT IO MEHBIIIEH
MEPE OAHY PACILIEIUISIEMYIO CBSI3b.

B HEKoTOPBIX BapyuaHTax peaau3aluu U300peTeHUsI KOHBIOTAThI CBSI3aHbI C HYKJIEO3UOM
AHTUCMBICIIOBOTO OJIMTOHYKJIEOTH 1A B 2', 3' WJIA 5' MOJI0KEHUU HYKJIEO3HU/IA.

B HekOTOpBIX BapuaHTaxX peain3aiyu U300peTeHUs KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
COCIMHEHUE UMEET CIIEYIOIIYIO0 CTPYKTYPY:

rae

A nipeacTaBisieT cob0 aHTUCMBICTIOBBIN OJIMTOHYKJICOTHUT;

B npencransier coboii pacmierisieMblit pparMeHT

C npencrasisieT coOo TMHKEp KOHBIOTATa

kax bl E npencrapisieT cobolt CBA3KY;

Kax bl F mpencrasiser coOol IMran; u

q MpeAcTaBIIsieT coooi 1enoe yucio ot 1 1o 5.

B HeKOTOpPBIX BapHaHTAX pea3aly U300 PETEHHSI KOHBIOTAThI CBSI3aHBI C HYKJICO3UAOM
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AHTHUCMBICIIOBOI'O OJIMTOHYKJIEOTH A B 2', 3' WK 5' MOJI0KEHUM HYKJIeo3u1a. B HeKOTOpBIX
BapUaHTaX peau3alyy n300peTeHUs] KOHBIOTUPOBAHHOE AaHTUCMBICIIOBOE COE/TMHEHUE UMEET
CIEAYIONUIYIO CTPYKTYPY:

’ A C(EF

rae

A mpenacTapisieT coOOM aHTUCMBICIIOBBIN OJIUTOHYKJICOTHUI;

C npencrasisieT cOOOM TMHKEP KOHBIOTATa

ka1 E ipencrasiseT cobol CBA3KY;

Kaxaelil F mpeacraBisier coOov IMrau; u

g ImpeAcTaBIsieT coOOOM 1es1oe yucio oT 1 10 5.

B HekOTOPBIX BapuaHTaX peam3aniy H300peTeHUs] KOHBIOTUPOBAHHOE AHTHUCMBICIIOBOE
COEIMHEHUE UMEET CIIEAYIOLIYIO0 CTPYKTYPY:

10

5

20 q

rae

A mpencTaBiseT coOOM aHTUCMBICIIOBBIN OJIMTOHYKJICOTHUI;

B npencrainsier coboii paciiernisieMblit pparMeHT

D nipeacraBisieT coO0i rpyIlmy BeTBICHHUS

kax bl E npencrasisieT cobolt CBA3KY;

Ka1bid F mpeacTasiser coboit Turanm; u

q MpeACTaBIIsieT coOoi 1enoe yucio ot 1 1o 5.

B HekoTOpBIX BapuaHTax peaiM3anyy U300peTeHUs] KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
COEJIMHEHHUE UMEET CIIEYIOIIYIO CTPYKTYPY:

25

30

A D(EF

rae

A npencrapisieT coO0M aHTUCMBICTIOBBIN OJIMTOHYKJIEOTH/;

D npencrasisieT coOOOM rpymnity BETBICHUS

kax bl E npencrasisier cobolt CBA3KY;

Kax b1 F mpencrasisier coboit TMranj; u

q MpeAcTaBIIsieT coOoi 1enoe yucio ot 1 o 5.

B HEKOTOPBIX TAKUX BapUaHTAX peaiv3aliyd U300PETEHUS TIMHKEP KOHBIOTATa COACPKUT
10 MEHbIIIEH Mepe OJIHY PACIIEIUISIEMYIO CBSI3b.

B HekOTOpBIX BapUaHTax peai3alui U300peTeHus Kaxaas CBSI3Ka COIEPKUT IO MEHbIIEN
Mepe OJHY PACLICIIIIEMYIO CBSI3b.

B HEKOTOPBIX BapHaHTAX peaInu3aluu U300PETEHNSI KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE
COEIMHEHHUE UMEET CTPYKTYPY, BBIOPAHHYIO U3 CIIEAYIOLIMX:

35

40

45

Ctp.: 88



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

Hauenusalowuin gparmeHT

A

J'ImraH,q

f:,r

Canasxa

N

.l\
E \
!
'
.

TuHkep

Mpynna BeTBnexmn

5]

Pacuennaemuiii
giparmeHT

B HEKOTOPBIX BapuaHTaX peaM3alyi U300peTeHHsI KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE
COEIMHEHHE UMEET CTPYKTYPY, BHIOPAHHYIO U3 CIIEAYIOIINX:

DparMeHT HASTHRAIOITIT HA KIETKY

4 HO iH N
—Q
HO ' OW 5
AcH o 6‘01
HOOH o 0O
—Q 0 B 0
AcH & OH 0
Tran BSBKA
0
HOQ B,
HO OH
NHAc Tpvima eeenems

Pacnennaemuiit ¢parmesT

N NH:
- 9 O g’. / \N
N
- Q\\
-0 —P=i

B HEKOTOPBIX BapHaHTAX peaIu3aluu U300PETEHNSI KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE
COEIMHEHUE UMEET CTPYKTYPY, BBIOPAHHYIO U3 CIEAYIOIINX:
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%50 Pacmennaemulii pparMent
| |

. NH;
HO-P=0 B LN |
b0 S ¥
~ O AN
Clj‘-‘
HO—P=0
PparMeHT HANSTHBAFOUIMI HA KICTKY : (|) :
3
/" HOOH A\ (O
O
H — = Ov\\/’\/”\ ;'? <_\
AcH 0’&0] % Ve
HOOH o 0O lqd Konnrorip yrommui
e T | JMHKEp
O —P=
HO ¥ o-g\ox\%*o%%o I: O
A ' o OH
e Ceama ——
JIur aHn
HO 2 )L
P‘-l.
/O O\\/\/\/\ o0
/ O-
HO
NHAc Tpvrma B eTBJIeHus

NnmoctpatuBHblie naTeHThl COENMHEHHBIX IITATOB AMEPUKH, ITyOIMKALMHY MATEHTHBIX
3as1BOK COETMHEHHBIX ITATOB AMEPHKH U ITyOIMKAIIMY MEXKTYHAPOTHBIX MATEHTHBIX 3asBOK,
B KOTOPBIX OIMCAHO IOJIy4YE€HUE HEKOTOPBIX U3 YKa3aHHBIX BBIIIE KOHBIOTATOB,
KOHBIOTUPOBAHHBIX AHTUCMBICIIOBBIX COEIMHEHUH, CBSI30K, INHKEPOB, I'PYIII BETBICHMUS,
JIMTaH/IOB, PACHICTUIIEMBIX (PPATMEHTOB, a TAK)Ke APYTUX MOTUPHKAIMI, BKITIOUAIOT, 03
orpannuenus, US 5994517, US 6300319, US 6660720, US 6906182, US 7262177, US 7491805,
US 8106022, US 7723509, US 2006/0148740, US 2011/0123520, WO 2013/033230 u WO 2012/
037254, xaxxaast U3 KOTOPbIX BKIIFOUEHA B HACTOSIIMUN JOKYMEHT MTOCPEACTBOM CChUIKH B
IIOJTHOM OOBEME.

NnmoctpatuBHbIE TyOIMKALMHY, B KOTOPBIX OITMCAHO MOJTyYeHHE HEKOTOPBIX U3 YKA3aHHBIX
BBIIIIE KOHBIOTaTOB, KOHBIOTUPOBAHHBIX AaHTUCMBICIIOBBIX COEAMHEHU, CBSI30K, IMHKEPOB,
TPYII BETBJICHMUSI, IMTAH/IOB, PACIICIUIIEMBIX (PAarMEHTOB, a TAKXKE IPYTUX MOAU(UKAIINH,
BKJIIOUatoT, 6e3 orpannyenusi, BIESSEN et al., "The Cholesterol Derivative of a Triantennary
Galactoside with High Affinity for the Hepatic Asialoglycoprotein Receptor: a Potent Cholesterol
Lowering Agent" J. Med. Chem. (1995) 38:1846-1852, BIESSEN et al., "Synthesis of Cluster
Galactosides with High Affinity for the Hepatic Asialoglycoprotein Receptor” J. Med. Chem.
(1995) 38:1538-1546, LEE et al., "New and more efficient multivalent glyco-ligands for
asialoglycoprotein receptor of mammalian hepatocytes" Bioorganic & Medicinal Chemistry (2011)
19:2494-2500, RENSEN et al., "Determination of the Upper Size Limit for Uptake and Processing
of Ligands by the Asialoglycoprotein Receptor on Hepatocytes in Vitro and in Vivo" J. Biol.
Chem. (2001) 276(40):37577-37584, RENSEN et al., "Design and Synthesis of Novel N-
Acetylgalactosamine-Terminated Glycolipids for Targeting of Lipoproteins to the Hepatic
Asialoglycoprotein Receptor” J. Med. Chem. (2004) 47:5798-5808, SLIEDREGT et al., "Design
and Synthesis of Novel Amphiphilic Dendritic Galactosides for Selective Targeting of Liposomes
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to the Hepatic Asialoglycoprotein Receptor” J. Med. Chem. (1999) 42:609-618 u Valentijn et al,
"Solid-phase synthesis of lysine-based cluster galactosides with high affinity for the
Asialoglycoprotein Receptor” Tetrahedron, 1997, 53(2), 759-770, kaxkaasi U3 KOTOPbIX BKJIIOUECHA
B HACTOSIIUI IOKYMEHT MOCPEACTBOM CChUIKHU B ITIOJIHOM O00beMe.

B HEeKoTOpPBIX BapyuaHTax peaau3alud U300peTeHs] KOHbIOTHPOBAHHBIE AHTUCMBICTIOBBIE
COeIMHEeHUs cojiepkaT onuronykieorua Ha ocHoBe PHKa3bl H (Takol kak ranmep) uiu
CIUIAMC-MOTYIMPYIOIINUN OJIMTOHYKJICOTH T (TaAKOM KaK MOJTHOCTHIO MOIU(MDUIIMPOBAHHBIN
OJIMTOHYKJICOTH/T) U JIFOOYIO KOHBIOTUPYIOIIYIO TPYIIY, COASPIKAIIYIO IO MEHBIIIEH Mepe
oHYy, ABe Ui Tpu rpynnsl GalNAc. B HEKOTOPBIX BapUaHTaxX peaan3aluy n300peTeHus
KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COEMHEHHUE COJIEPIKUT JIFOOYI0 KOHBIOTHPYIOIIYIO
IpyIILy, IPUBEACHHYIO B crieaytomux cecpuikax: Lee, Carbohydr Res, 1978, 67, 509-514; Connolly
et al., J Biol Chem, 1982, 257, 939-945; Pavia et al., Int J Pep Protein Res, 1983, 22, 539-548;
Lee et al., Biochem, 1984, 23, 4255-4261; Lee et al., Glycoconjugate J, 1987, 4, 317-328; Toyokuni
et al., Tetrahedron Lett, 1990, 31, 2673-2676; Biessen et al., ] Med Chem, 1995, 38, 1538-1546;
Valentijn et al., Tetrahedron, 1997, 53, 759-770; Kim et al., Tetrahedron Lett, 1997, 38, 3487-
3490; Lee et al., Bioconjug Chem, 1997, 8, 762-765; Kato et al., Glycobiol, 2001, 11, 821-829;
Rensen et al., J Biol Chem, 2001, 276, 37577-37584; Lee et al., Methods Enzymol, 2003, 362,
38-43; Westerlind et al., Glycoconj J, 2004, 21, 227-241; Lee et al., Bioorg Med Chem Lett, 2006,
16(19), 5132-5135; Maierhofer et al., Bioorg Med Chem, 2007, 15, 7661-7676; Khorev et al.,
Bioorg Med Chem, 2008, 16, 5216-5231; Lee etal., Bioorg Med Chem, 2011, 19, 2494-2500;
Kornilova et al., Analyt Biochem, 2012, 425, 43-46; Pujol et al., Angew Chemie Int Ed Engl,
2012, 51, 7445-7448; Biessen et al., ] Med Chem, 1995, 38, 1846-1852; Sliedregt et al., ] Med
Chem, 1999, 42, 609-618; Rensen et al., ] Med Chem, 2004, 47, 5798-5808; Rensen et al.,
Arterioscler Thromb Vase Biol, 2006, 26, 169-175; van Rossenberg et al., Gene Ther, 2004, 11,
457-464; Sato et al., ] Am Chem Soc, 2004, 126, 14013-14022; Lee et al, J Org Chem, 2012, 77,
7564-7571; Biessen et al., FASEB J, 2000, 14, 1784-1792; Rajur et al., Bioconjug Chem, 1997,
8, 935-940; Duff et al., Methods Enzymol, 2000, 313, 297-321; Maier et al., Bioconjug Chem,
2003, 14, 18-29; Jayaprakash et al., Org Lett, 2010, 12, 5410-5413; Manoharan, Antisense Nucleic
Acid Drug Deyv, 2002, 12, 103-128; Merwin et al., Bioconjug Chem, 1994, 5, 612-620; Tomiya
et al., Bioorg Med Chem, 2013, 21, 5275-5281; MexayHnaponbie 3asiBku WO 1998/013381;
WO 2011/038356; WO 1997/046098; WO 2008/098788; WO 2004/101619; WO 2012/037254,
WO 2011/120053; WO 2011/100131; WO 2011/163121; WO 2012/177947; WO 2013/033230;
WO 2013/075035; WO 2012/083185; WO 2012/083046; WO 2009/082607; WO 2009/134487,
WO 2010/144740; WO 2010/148013; WO 1997/020563; WO 2010/088537; WO 2002/043771;
WO 2010/129709; WO 2012/068187; WO 2009/126933; WO 2004/024757; WO 2010/054406;
WO 2012/089352; WO 2012/089602; WO 2013/166121; WO 2013/165816; matentsl CIIIA
4751219; 8552163; 6908903; 7262177;5994517; 6300319; 8106022; 7491805; 7491805; 7582744
8137695; 6383812; 6525031; 6660720; 7723509; 8541548, 8344125, 8313772; 8349308; 8450467,
8501930; 8158601; 7262177, 6906182; 6620916; 8435491; 8404862; 7851615; onyOIMKOBaHHBIE
3asBkM Ha nateHT CIIIA US 2011/0097264; US 2011/0097265; US 2013/0004427; US 2005/
0164235; US 2006/0148740; US 2008/0281044; US 2010/0240730; US 2003/0119724; US 2006/
0183886; US 2008/0206869; US 2011/0269814; US 2009/0286973; US 2011/0207799; US 2012/
0136042; US 2012/0165393; US 2008/0281041; US 2009/0203135; US 2012/0035115; US 2012/
0095075; US 2012/0101148; US 2012/0128760; US 2012/0157509; US 2012/0230938; US 2013/
0109817, US 2013/0121954; US 2013/0178512; US 2013/0236968; US 2011/0123520; US 2003/
0077829; US 2008/0108801; 1 US 2009/0203132; kaxxaast U3 KOTOPbIX BKJIKOUEHA [IOCPEICTBOM
CCBIJIKU B IIOJTHOM OOBEME.

C. Hekotopsle mpuMeHeHUsI U OCOOCHHOCTH
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B HeKOTOpBIX BapraHTaX pealu3aluy u300peTeHNsI KOHBIOTUPOBAHHBIE AHTUCMBICTIOBBIE
COCJIMHEHUS JeMOHCTPUPYIOT 3¢ dekTuBHOE cHIKeHue neneBoit PHK in vivo. B HekoTopBIX
BapUaHTaX peau3alyu U300 peTeHUs] HEKOHbIOTMPOBAHHBIE AHTUCMBICIIOBBIE COSTUHEHUS
HaKaIUIMBAIOTCA B ITIOYKaX. B HEKOTOPBIX BapuaHTax peajiv3aluy U300peTeHust
KOHBIOTHPOBAHHBIE AaHTUCMBICIIOBBIE COEIMHEHUSI HAKAIJTUBAIOTCS B TIeYeHU. B HEKOTOPBIX
BapHaHTaX peaan3alyy U300peTeHUs] KOHBIOTUPOBAHHbBIE AHTUCMBICIIOBBIE COCTUHEHHUS
SBJISIFOTCS] XOPOULIO MEPEHOCUMbIMU. Takue CBOMCTBA AENIal0T KOHBbIOTMPOBAHHbBIE
AHTUCMBICIIOBBIE COE/IMHEHUSI OCOOEHHO MPUTOHBIMU JIJISI UHTUOMPOBAHUSI MHOTHX LIEJIEBBIX
PHK, Bxito4asi, HO He OTPaHUUYMBASICh UMH, T€, KOTOPhIE YUACTBYIOT B META0OIMYECKHX,
CEP/IEYHO-COCYAUCTBIX U APYTUX 3a00JI€BAHUSIX, PACCTPOMCTBA WIM MTATOJIOTUUECKUX
cocTosiHusIX. TaknuM 00pa3oMm, B HACTOSIIEM IOKYMEHTE IPUBEIEHBI CIOCOOBI JIEYEHUS TAKUX
3a00JI€BaHMIA, PACCTPONCTB WIIM ATOJIOTUYECKUX COCTOSIHUN MTPUBEICHUEM TKAHEW TIEUeHU
B KOHTAKT C KOHbIOTMPOBAHHBIMU AHTUCMBICIIOBBIMU COEIMHEHUSIMU, HalelleHHbIMU HA PHK,
CBSI3aHHBIE C TAKMMHU 3a00JIEBAHUSIMH, PACCTPONUCTBAMM WIIM MTATOJIOTMYECKMMU COCTOSTHUSIMMU.
CrenoBaTenbHO, TPUBEACHBI TAK)KE CIIOCOOBI YIIYUIIIEHUSI TFOOBIX U3 MHOYKECTBA
MeTa00JIMUECKUX, CEPACUHO-COCYAUCTHIX U IPYTUX 3a00I€BaHUM, PACCTPOUCTB WIIN
MAaTOJOTUYECKUX COCTOSTHUM MTPU MMOMOIIU KOHBIOTUPOBAHHBIX AaHTUCMBICIIOBBIX COSTMHEHUHN
HACTOSIIIETO U300PETEHMUS.

B HeKOTOpBIX BapHaHTAX pean3aluy M300peTeHHsI KOHBIOTUPOBAHHBIE AHTUCMBICIIOBbBIE
COE/IMHEHUS ABIISIIOTCS Ooiiee 3pHEeKTUBHBIMH, UeM HEKOHBIOTUPOBAHHbBIE AHAJIOTU TTPU
OIpe/IeNIEHHON KOHLEHTPALUMHU B TKaHU. He orpaHnunBasich Kakoi-11M00 Teopuent niu
MEXaHU3MOM, B HEKOTOPBIX BapUAHTAX peaIu3aluu U300 peTeHUs] KOHBIOTaT MOKET
o0ecreunBaTh BO3MOXKHOCTH OoJiee 3pHEeKTUBHOTO BXOXK/IEHUSI KOHBIOTUPOBAHHOTO
AHTHUCMBICTIOBOT'O COEMHEHUS B KJIIETKY UJIM BO3MOYKHOCTB 00JIee TPOLYKTUBHOTO BXOXKIEHUS
B KJIeTKY. HampumMep, B HEKOTOPBIX BApUaHTAX peasu3alii U300 peTeH s KOHBIOTUPOBAHHbBIE
AHTHCMBICIIOBBIE COEIMHEHUSI MOTYT IEMOHCTPUPOBATDH 00JI€e 3HAUNUTEIbHOE CHUKEHUE
MHUILIEHH, [10 CPABHEHHUIO C HEKOHBIOTMPOBAHHBIM aHAJIOTOM, ITPY 3TOM U KOHBIOTUPOBAHHOE
AHTHCMBICIIOBOE COEIMHEHUE, U €T0 HEKOHBIOTMPOBAHHBIN aHAJIOT HAXOASATCSI B TKAHU B
OJIMHAKOBBIX KOHIEHTpauusix. Hanmpumep, B HEKOTOPBIX BApHUAHTAX peaIM3alui U300 peTeHUs
KOHBIOTMPOBAHHBIE AHTUCMBICIIOBBIE CO€IMHEHUSI MOTYT IEMOHCTPUPOBAThH OoJiee
3HAYUTEIbHOE CHUKEHUE MUILIEHU, TTO CPABHEHUIO C UX HEKOHBIOTMPOBAHHBIMU aHAJIOTAMM,
IIPU 3TOM U KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE COEJIMHEHUE, U €70 HEKOHBIOTUPOBAHHBIN
AHAJIOT HAXOJISITCA B MIEYEHU B OJMHAKOBBIX KOHLEHTPALUSIX.

Panee O6bUT paccMOTpEH MPOYKTUBHBIN U HEMPOAYKTUBHBIN 3aXBAT OJIMTOHYKJIEOTH/IOB
(cm., Hampumep, Geary, R.S., E. Wancewicz, et al. (2009). "Effect of Dose and Plasma
Concentration on Liver Uptake and Pharmacologic Activity of a 2'-Methoxyethyl Modified
Chimeric Antisense Oligonucleotide Targeting PTEN." Biochem. Pharmacol. 78(3): 284-91; u
Koller, E., T.M. Vincent, et al. (2011). "Mechanisms of single-stranded phosphorothioate modified
antisense oligonucleotide accumulation in hepatocytes." Nucleic Acids Res. 39(11): 4795-807).
Kounbrorupyroiue rpyIiibl, ONMMCAHHbIE B HACTOSIIIIEM JOKYMEHTE, MOTYT YJIy4dlllaTh
MPOTYKTHUBHBIN 3aXBaT.

B HexoTOPBIX BapUaHTax peaan3alu H300peTeHNs KOHbIOTUPYIOLIHE IPYIIIbl, OTIMCAHHBIE
B HACTOSIIEM IOKYMEHTE, MOTYT JOTIOJIHUTEIILHO YCUIMBATH 3((HEKTUBHOCTH 3a CUET
yBenuueHust apPUHHOCTH KOHBIOTUPOBAHHOT'O AHTUCMBICTIOBOTO COETMHEHUSI K KOHKPETHOMY
TUITY KJIETKU WM TKaHU. B HEKOTOPBIX BapraHTax peaan3alyi U300peTeHNs KOHBIOTUPYIOLIHE
CPYNIIbI, OIMCAHHBIE B HACTOAIIEM IOKYMEHTE, MOTYT JTOTIOJTHUTEIIBHO YCUIUBATH
3¢ (hEeKTUBHOCTD 32 CUET YBEJIMUECHHUS PACIIO3HABAHUS KOHBIOTUPOBAHHOT'O AHTUCMBICTIOBOTO
COEIMHEHHUSI OJHUM WK OoJiee pelenToOpamMu KJIETOYHON MOBEPXHOCTU. B HEKOTOPBIX
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BapUaHTaX pealiv3alii U300PETEHUS] KOHBIOTUPYIOIINE TPYIIIbI, ONTMCAHHBIE B HACTOSIIIIEM
JIOKYMEHTE, MOTYT JIOTIOJTHUTENIBHO YCUIUBATD 3((HEKTUBHOCTD 3a CUET OOJIETUeHUS
3HJIOUMTO3a KOHBIOTUPOBAHHOI'O AHTUCMBICIIOBOT'O COETMHEHMUS.

B HEKOTOPBIX BapuaHTaX peain3alui H300PETeHNS PACHICTUIIEMbI (PparMeHT MOXKET
JTIOTIOJTHUTENIBHO YCUITUBATH 3P(HEKTUBHOCTH 32 CUET OOECTIEYEHHUSI BOBMOKHOCTH PACHICTIIIEHUS
KOHBIOTaTa U3 aHTUCMBICIIOBOT'O OJIMTOHYKJIEOTHA ITOCIIE MTOIAJaHUsI KOHBIOTUPOBAHHOT'O
AHTHCMBICIIOBOT'O COE/IMHEHUS B KJIeTKY. COOTBETCTBEHHO, B HEKOTOPBIX BApHAHTAX
peanu3anyu U300 peTeHUs] KOHbIOTUPOBAHHBIE AHTUCMBICIIOBBIE COETUHEHUS MOTYT OBITh
BBE/ICHBI B 00J1€€ HU3KHX /103aX, YeM HEOOXOIMMBI J1J151 HEKOHBIOTMPOBAHHBIX AaHTUCMBICTIOBBIX
OJIMTOHYKJIEOTUJIOB.

Panee B aHTMCMBICIIOBBIE OJTUTOHYKIICOTH/IBI YK€ ObUTH BHEIPEHBI THODOCHATHBIE CBSI3HU.
Taxue ToochaTHbIE CBS3M ABIAIOTCS YCTOMYMBBIMU K HYKJI€A3aM U 33 CYET 3TOrO YIYUIIAIOT
CTaOMIILHOCTB OJIMTOHYKIIeoTH1a. KpoMe Toro, TnodochaTHbIE CBSI3U CBS3BIBAIOT TAKKE
HEKOTOPBIE OEJIKH, YTO MPUBOAUT K HAKOIUIEHHUIO AHTUCMBICIIOBOTO OJIMTOHYKJIEOTHIA B
neyeHu. OJIMTrOHYKJICOTUIBI C MEHBIITUM KOJIMYECTBOM THO(hOCHATHBIX CBSI3eH MEHBIIIE
HAKAIUIMBAIOTCS B [IEUEHU U OOJIbIIIE - B TOUYKAX (CM., Haripumep, Geary, R., "Pharmacokinetic
Properties of 2'-O-(2-Methoxyethyl)-Modified Oligonucleotide Analogs in Rats," Journal of
Pharmacology and Experimental Therapeutics, Tom 296, Ne3, 890-897; u Pharmacological
Properties of 2 '-O-Methoxyethyl Modified Oligonucleotides in Antisense a Drug Technology,
riasa 10, Crooke, S.T., pen., 2008). B HEeKOTOPBIX BaprHaHTax peaau3ali M300peTeHus
OJIMTOHYKJICOTU/IBI C MEHBIIIUM KOJIMUECTBOM THO(PCO(DATHBIX MEKHYKIICO3UIHBIX CBS3EH U
¢ 60JIBIINM KOJIMUECTBOM (pochHOoaANIPUPHBIX MEKHYKICO3UIHBIX CBS3EH MEHbIIIE
HAKaIUIMBAIOTCS B TIeUeHH U OoJblie - B moukax. [Tpu neueHnn 3a601eBaHui IEYEHH 3TO
HEXeJIATEIIbHO M0 HECKOJIBbKUM IpUuMHaM: (1) MeHbIIIe JIeKapcTBa MONAIaeT B LEHTP
JKeJIaeMOro AEHUCTBUS (ITI€UEHb); (2) JIEKApCTBO BBIBOJUTCSA C MOYOM; (3) MOYKH MTOIBEPTAOTCSA
BO3JEMCTBUIO OTHOCUTEIIBHO BBICOKOM KOHIEHTPALMH JIEKAPCTBA, YTO MOXKET MPUBOJIUTH K
TOKCUYHOCTHU B noukax. CienoBaTtenbHoO, JU1s 3a005ieBaHUl TieueHru THodcodaTHbIE CBSI3U
00€eCcreunBaIoT BaXKHOE IPEUMYLLIECTBO.

OHaKO B HEKOTOPBIX BAPUAHTAX pean3alii U300 PETEHUS BBEACHHUE OJIMTOHYKIIEOTU/IOB,
PABHOMEPHO CBA3AHHBIX THOPCOPATHBIMU MEKHYKIICO3UTHBIMU CBSI35MH, BHI3BIBAET OJIHY
WM 0oJiee mpoBocHaIUTEIbHBIX peakiuii. (CM., Hampumep: J Lab Clin Med. 1996 Sep; 128(3)
:329-38. "Amplification of antibody production by phosphorothioate oligodeoxynucleotides".
Branda et al.; u cm. Takxke, Hanmpumep: Toxicologic Properties in Antisense a Drug Technology,
riasa 12, crpanuuel 342-351, Crooke, S.T., pen., 2008). B HekoTOpBIX BapraHTax peajiu3anny
MU300pEeTEeHNs BBEJICHUE OJIMTOHYKJIEOTUIOB, B KOTOPBIX OOJIbIIIAsl YACTh MEXHYKJIEO3UIHBIX
CBsI3eli COMIEPXKUT THOPOoC(haTHRIE MEKHYKIICO3UIHBIC CBSI3U, BBI3BIBAET OHY WU OoJiee
MPOBOCIATIUTEIBHBIX PEAKIUIA.

B HEKOTOPBIX BapuaHTax peam3aiyi N300 PETeHHS CTENEHb MTPOBOCHATUTENTLHOTO 3P deKTa
MOJKET 3aBUCETh OT HECKOJIbKUX MIEPEMEHHBIX (HaIpuMep, MOAUPUKALUS CKeJIeTa, HEeleJIeBOe
JeicTBrE, MOIU(PUKALIMM a30TUCTBIX OCHOBAHUI W/UIM MOIU(PUKALMK HYKIIEO3UAA), CM.,
HanpuMep: Toxicologic Properties in Antisense a Drug Technology, rnaBa 12, ctrpanuub 342-
351, Crooke, S.T., pen., 2008). B HEKOTOPBIX BapHaHTaxX peau3alui U300pEeTeHHS CTCIICHD
MPOBOCHATIUTENBHOTO 3(p(pekTa MokKeT OBITH OCIabIIeHa 3a CYeT MoA0Oopa OTHOM Win OoJiee
nepeMeHHbIX. Hampumep, cteneHb mpoBoCHaIUTeIbHOTO 3 (heKTa TaHHOTO OJIUTOHYKIICOTHIA
MOXeT OBbITh OclabJieHa 3a CYET 3aMEeHBI JTI000T0 KOJIMUecTBa THOPOCHaTHBIX
MEXHYKJICO3UTHBIX CBsA3el Ha (pochoaurbupHble MEXHYKICO3UIHBIE CBSI3U C YMEHbIIIEHUEM
MOCPEJICTBOM 3TOTO OOIIEr0 KOJIMYECTBA THOPOCHATHBIX MEKHYKICOZUIHBIX CBS3EH.

B HEKOTOPBIX BapraHTAX peau3alyu U300 PETEHUSI MOXKET ObITh JKEIATETbHO CHU3UTH
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KOJIMYeCTBO THO(OChATHBIX CBSI3EH, €CIIU 3TO MOXKET OBITh BBIMOJTHEHO 0€3 MOoTepH
CTAOWIIBHOCTHU M 0€3 CIIBUTA PACIIPENICTICHNS U3 TIeUeHH B MOYKU. HampruMep, B HEKOTOPBIX
BapUaHTaX peaau3alyy U300peTeHHs KOJIMIECTBO THOGOCHATHBIX CBS3CH MOXKET OBITh
YMEHBIIIEHO 32 CUeT 3aMeHbl ThOhochaTHBIX cBsizel Ha ocdoaurpupHbie cBsi3u. B Takom
BapHaHTe pean3aluy u300peTeHUs] aHTUCMBICIIOBOE COSTMHEHHE, UMEIOIee MEHBITIee
KOJIN4eCTBO TUO(hOChATHBIX CBSI3el U OoJIbIIee KOTUIeCTBO (hochoandpUpPHBIX CBS3EH, MOKET
BBI3BIBATH MEHBIIIEE KOJIMIECTBO MTPOBOCHATIMTEIbHBIX PEAKIHii UM HE BHI3HIBATH
MPOBOCHATIUTEIIbHBIX peaKiuii. XOTs aHTUCMBICTIOBOE COEIMHEHUE, UMEIOIIIEee MEHBIIIEe
KOJIMUECTBO THO(OC(hATHBIX CBSI3EH U OOJIbIIIee KOTMUECTBO (pochomudpupHBIX CBSI3El, MOKET
BBI3bIBATh MEHbIIIEE KOJIMIECTBO MPOBOCHAIUTENIBHBIX PEaKIIMii, aHTUCMBICTIOBOE COCMHEHHE,
MMeEIOIIIee MEeHbIIIee KOIMUeCTBO THO(DOC(hATHBIX CBsI3€il U OOJblIee KOJIMYECTBO
bochonudpUpPHBIX CBS3EH, MOKET HE HAKATUIUBATHCS B TICUEHU U MOXKET OBITH MEHEE

3¢ (GEeKTUBHBIM B TAKOM JK€ UJIM AHAJIOTUYHOM J103€, TI0 CPABHEHMIO C aHTUCMBICTIOBBIM
COEIMHEHUEM, UMEIOIIINM OOJTbIIee KOIMIecTBO THO(hochaTHbIX cBsi3eit. [l03ToMy B HEKOTOPBIX
BapuaHTaX peaan3aliy U300 peTeHNs KeIaTeNIbHO pa3paboTaTh aHTUCMBICIIOBOE COSTUHEHHUE,
KOTOPOE UMEET MHOKECTBO (ochoaAn3(PUPHBIX CBSI3EH U MHOXKECTBO TUO(POCHATHBIX CBSI3EM,
HO KOTOPOE MPHU 3TOM 00JIaJaeT TaK)Ke CTAOMIIBHOCTBIO U XOPOIIIMM PaCIpEIeTICHUEM B
MIEYEHHU.

B HekoTOpBIX BapuaHTax peaan3anyuy H300peTeHNUS KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE
COCTMHEHUSI OOJIbIIIe HAKATIJIMBAIOTCS B IIEYCHU M MEHBIIIE - B TIOYKAX, YeM
HEKOHBIOTUPOBAHHBIEC AHAJIOTH, JaXe €CIIM HEKOTOPbIe THOPOChATHBIE CBS3HM 3aMEHEHBI
MeHee MTPOBOCHATIUTETbHBIMU PochOoIMIPUPHBIMU MEKHYKIICO3UTHBIMH CBSI3MHU. B
HEKOTOPBIX BApUAHTAX peaIn3aly U300peTeHUs! KOHbIOTUPOBAHHBIE AHTUCMBICTIOBBIE
COETMHEHUS OOJThIIIe HAKATIIIMBAIOTCS B IIEYCHU M HE TaK CUIIHHO BBIBOMISITCSI C MOYOM, KaK
UX HEKOHBIOTUPOBAHHbBIC aHAJIOTH, JIA)Ke €CIIM HEKOTOpble THO(DOChATHBIC CBSI3U 3aMEHEHBI
MeHee MTPOBOCHATIUTENbHBIMU (PochOoIndIPUPHBIMU MEKHYKIICO3UTHBIMH CBS3MU. B
HEKOTOPBIX BapHaHTaX peaau3aluy u300peTeHus MpUMEHEHHe KOHbIOTaTa 00eCIIeYnBacT
BO3MOYHOCTB pa3pabaTeiBaTh OoJiee 3PPEKTUBHBIC U TyUIIIe IEPEHOCUMbIE AHTUCMBICIIOBBIC
JexapcTBa. JJedCTBUTENTbHO, B HEKOTOPBIX BApUAHTAX Peasi3alii N300 pETEHHS
KOHBIOTMPOBAHHBIE AHTUCMBICIIOBBIE COETMHEHUSI UMEIOT O0JIee IIMPOKUI TeparieBTUUECKHIA
WHJIEKC, YeM HEKOHBIOTUPOBAHHBIC AHAJIOTH. DTO MO3BOJISIET BBOJAUTH KOHBIOTUPOBAHHOE
AHTHUCMBICIIOBOE COEIMHEHHUE B O0JIee BLICOKOM aDCOMIOTHOM /103€ Oy1aro1apsi MEHbIIIEMY
PHUCKY TPOBOCHATIUTENBHON PEAKIMM U MEHBIIIEMY PUCKY TOKCUYHOCTH IS ToueK. Takas
OoJtee BhICOKAs 103a JAET BOZMOKHOCTBH BBOJIUTH JI03Y PEXKE, TOCKOJIBKY OXKHMIAETCsl TAKOM
xe KoahduipenT ouunnieHus (Meradbomsm). Kpome Toro, mocKoJIbKy COeMHEHHE SIBIISICTCS
6oiee 3(h(peKTUBHBIM, KaK OMUCAHO BBIIIIE, TO MOYKHO JIOMTYCKATh CHU)KEHUE KOHIEHTPAIUN
nepe/T BBEJICHUEM CIICAYIOIIEH J03bI, 0€3 TOTEPH TEPareBTUIECKOM aKTUBHOCTH, UTO
oOecreuuBaert enie 0oJiee MPOI0JIKUTENIbHBIE TIEPUOILI MEXKIY BBEJICHUSIMHU J103.

B HEKOTOPBIX BapuaHTaX peaM3alyi U300pETEHHS COXPAHIETCS HEOOXOAUMOCTD BO
BHEJPEHUU HEKOTOPOTO KoJmuecTBa THO(hochaTHBIX CB3eil. HamprumMep, KOHIEBbIE CBSI3U
JIETKO TMO/IBEPTatOTCs ISUCTBUIO SK30HYKIIea3, M TOITOMY B HEKOTOPBIX BAPUAHTAX peau3aiyin
N300 PETEHUSI 3T CBSI3U IMPEACTABIISIIOT CO00 THOGOChATHBIE UITH IPyTHe MOAUDUIIMPOBAHHBIC
CBs13U. MeXHYKIICO3UTHBIE CBS3H, COSAUHSIIONINE IBA I€30KCUHYKIICO3UAa, JIETKO
MOABEPTAIOTCS JICUCTBUIO SHJIOHYKJIEa3, M TOATOMY B HEKOTOPBIX BapUaHTaX pean3aliui
M300pETEHUSI 3TH CBSI3U IMPENICTABIISIIOT cOO0M THO(hOChATHBIE WU APYTUe MOIU(PUIMPOBAHHbIE
CBs13U. MeXHYKIICO3UTHBIE CBS3H MEXKTy MOTUPUIMPOBAHHBIM HYKIICO3UIOM U
JI€30KCUHYKIICO3UIOM, TJI€ IE30KCUHYKJICO3U T PACIIOIOKEH Ha 5'-CTOPOHE CBSI3BIBAIOIIETO
JIe30KCUHYKJICO3U/Ia, JIETKO MOABEPTAIOTCS AEHCTBHUIO YHIOHYKJIEa3, M TO3TOMY B HEKOTOPBIX
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BapuUaHTaX peaM3anyy U300peTeHUS 3TH CBSI3U MIPEJACTaBIISIIOT co00i THOodochaTHBIE WU
Ipyrue MoAu(pUIMPOBAHHBIE CBSI3U. MEKHYKIICO3UIHBIE CBS3U MEXTY ABYMS
MOJUGUIMPOBAHHBIMHU HYKJICO3UAAMU OTIPEACIIEHHBIX TUTIOB U MEXKTY 1€30KCUHYKIICO3UIOM
¥ MOJM(HULIMPOBAHHBIM HYKJIEO3UOM OIPEIEIEHHOTO TUIIA, T11€ MOAU(UIMPOBAHHBIN
HYKJIEO3W/] PACIIONIOKEH Ha 5'-CTOPOHE JIMHKEPA, ABJISIOTCA JOCTATOYHO YCTOWYMBBIMM K
HYKJICA3HOMY PaCIIEIICHUIO, ITIO3TOMY CBSI3b MOXET OBITH (hochoaumdpupomM.

B HEKOTOPBIX BapraHTAX peaIu3alru U300 PETEHHS] AHTUCMBICIIOBBII OJIMTOHYKJIEOTH/L
KOHBIOTUPOBAHHOTO aHTUCMBICTIOBOTO COEIMHEHUSI COACPKUT MeHee 16 ThodochaTHbIX
CBs3e. B HEKOTOPBIX BapuaHTax peau3auyy U300 peTeHUs] aHTUCMBICIIOBBIN OJIMTOHYKJICOTHUT
KOHBIOTUPOBAHHOT'O aHTUCMBICIIOBOTO COEIMHEHHUS COACPKUT MeHee 15 ThodochaTHbIX
CBsA3er. B HEKOTOPBIX BapuaHTax peam3alyy U300 pEeTEHUs] aHTUCMBICIIOBBIN OJIMTOHYKJIEOTHUT
KOHBIOTMPOBAHHOTO aHTHCMBICIIOBOTO COSMHEHUS COJIEPKUT MeHee 14 TnodocdaTHBIX
CBsi3ell. B HEKOTOPBIX BapuaHTax pean3aiyy U300 peTeHUs] aHTUCMBICIIOBBIN OJIUTOHYKIICOTH/T
KOHBIOTMPOBAHHOTO aHTHUCMBICIIOBOTO COSMHEHHS COJIEPKUT MeHee 13 TnodocdaTHBIX
cBsi3elt. B HEKOTOPBIX BapuaHTax peain3alyy U300 peTeHUs] aHTUCMBICIIOBBIN OJIUTOHYKIICOTH/T
KOHBIOTMPOBAHHOT'O aHTHUCMBICIIOBOTO COEMHEHHS COJIEPKUT MeHee 12 ThodochaTHBIX
cBs3el. B HEKOTOPBIX BapuaHTax pean3alyy U300 peTeHUs] aHTUCMbBICIIOBBIN OJIUTOHYKIICOTH/T
KOHBIOTMPOBAHHOT'O AaHTUCMBICIIOBOT'O COEIMHEHHS COJIEPKUT MeHee 11 TnodochaTHbIX
CBs3e. B HEKOTOPBIX BapuaHTaX peam3aluyy U300 peTeHUs] aHTUCMBICIIOBBIN OJIUTOHYKJIEOTH/T
KOHBIOTUPOBAHHOTO aHTUCMBICIIOBOTO COEIMHEHUs coAepkUuT MeHee 10 TnodochaTHbIx
cBsA3er. B HEKOTOPBIX BapUaHTax peaanu3aluyy U300 peTeHUsI AHTUCMBICTIOBBIN OJIMTOHYKIICOTH/T
KOHBIOTMPOBAHHOT'O aHTUCMBICIIOBOTO COETMHEHHUSI COJIEPIKUT MeHee 9 ThO(hoCchaTHBIX CBSI3EH.
B HEKOTOPBIX BapraHTAX peaanu3aunu U300 PETEHHUS] AHTUCMBICIIOBBII OJIMTOHYKJIEOTH/L
KOHBIOTUPOBAHHOT'O aHTUCMBICIIOBOTO COEIMHEHHSI COACPKUT MeHee 8 THO(POC(hATHBIX CBSI3EH.

B HEKOTOPBIX BapraHTaX peaInu3aiuu U300 peTeHUsI aHTUCMBICIIOBBIE COETMHEHUS,
coziepKale OaHy Wiv 60Jiee KOHbIOTHPYIOIIMX I'PYII, ONMCAHHBIX B HACTOSIIIEM JOKYMEHTE,
00J1aJaI0T MTOBBIIIEHHOW AKTUBHOCTHIO W/UIH 3 (HEKTUBHOCTHIO, U/UITU TIEPEHOCUMOCTBHIO,
10 CPABHEHUIO C UCXOIHBIM AHTUCMBICIIOBBIM COEIMHEHUEM, HE UMEIOILIMM TaKOW OHOM WU
HECKOJIbKUX KOHBIOTUPYIOLIMX I'pymil. COOTBETCTBEHHO, B HEKOTOPBIX BAPUAHTAX PeasM3alu
U300 pEeTeHUs MPUCOECTMHEHNE TAKUX KOHBIOTUPYIOLIUX IPYIII K OJIMTOHYKJICOTUY SIBIISIETCS
KelaTeNbHbIM. Takue KOHBIOTUPYIOLIME IPYIIIbI MOTYT OBITh IPUCOEIMHEHBI Y 5'- n/unu 3'-
KOHIA OJIMTOHYKJIEOTH/1a. B HEKOTOPBIX CITy4yasiX CHHTETUUECKH JKETIATEIbHO MIPUCOETUHEHNE
Ha 5'-koHIue. Kak npaBuiio, OJIMCOHYKJIEOTUAbI CHHTE3UPYIOT IPUCOETUHEHNUEM 3'-KOHIIEBOTO
HYKJIEO3W/1a K TBEPIOW IMOJIOKKE C ITOCIEAYIOIIMM CBA3bIBAHUEM HYKJIEO3UIOB OT 3' K 5' Ipu
MTOMOIIIY METOAMK, OOIIEU3BECTHBIX B JAHHOW 00J1acTH TeXHUKU. COOTBETCTBEHHO, ECITU
KOHBIOTHPYIOIas IpyIIa HeoOxoauma Ha 3'-KOHIE, TO MOXHO (1) TpUcOeIUHUTD
KOHBIOTUPYIOIIYIO IPYIITY K 3'-KOHIEBOMY HYKJIEO3UAY U IPUCOEAUHUTD 3TOT
KOHBIOTMPOBAHHBIN HYKJICO3U]T K TBEPAOU IMOMIOKKE IS ITOCIEAYIOIIErO MOTyYEHUS
OJIMTOHYKJIEOTH/IA WU (2) TIPUCOEIUHUTH KOHBIOTUPYIOIYIO TPYINY K 3'-KOHUEBOMY
HYKJIEO3UY TOTOBOTO OJIMTOHYKJIEOTUAA ITOCIIe cuHTe3a. Hu oauH U3 3TuX moaxoaos He
ABJISIETCS 0COOEHHO 3(PPEKTUBHBIM, U TOITOMY 00a OHM 3aTpaTHbl. B yacTHOCTH,
IIPUCOEIMHEHNE KOHBIOTMPOBAHHOI'O HYKJIEO3Ua K TBEPION ITOIOKKE, XOTS U IIPUBEIEHO
B HACTOSIIEM TOKyMeHTe B pazfene «[Ipumepbr», He sBisieTcs 3dGeKTUBHBIM criocoOoM. B
HEKOTOPBIX BAPUAHTAX peau3aluu U300 PeTeHUs TPUCOETUHEHNE KOHBIOTUPYIOIIIUE I'PYIIITHI
K 5'-KOHLIEBOMY HYKJIEO3Uly CHHTETUUYECKH IIPOILIE, YEM IIPUCOECAMHEHNE K 3'-KOHIY. M OXHO
IIPUCOEIMHNUTh HEKOHBIOTMPOBAHHBIN 3'-KOHLEBOM HYKJIEO3U/I K TBEPION MOIOKKE U
MOJIYYUTh OJIMTOHYKJICOTHUI ITO CTAHAAPTHBIM U XOPOIIIO OITMCAHHBIM PEAKLMAM. 3aTEM HYKHO
JIMIIBb IPUCOEIUHUTD S'-HYKJIEO3U, UMEIOIINN KOHBIOTMPYIOIIYIO IPYIILY, HA IMOCIIEIHEN
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CTaJIMu CBSI3bIBAHUSI. B HEKOTOPBIX BapHaHTaX peaiv3alyu Uu300peTeHus 3To bosee

3¢ (peKTUBHO, YeM ITPUCOETUHEHNE KOHBIOTUPOBAHHOTO HYKJIEO3H/Ia HEITOCPEACTBEHHO K
TBEP/IO¥ MOJIOKKE, KAK 3TO OOBIYHO JIEIAI0T JIs MOJIyYeHUs 3'-KOHBIOTUPOBAHHOTO
OJIMTOHYKJIeOTU1a. B peAcTaBIeHHbIX B HACTOSIIIEM JoKyMeHTe [Ipumepax mokazaHo
MpucoeMHeHue K 5'-koHny. KpoMme Toro, HEeKOTOpbIE KOHBIOTUPYIOIIUE TPYIIITHI UMEIOT
CUHTETUUYECKUE TpenmylecTBa. Hanmpumep, HEKOTOPbIE KOHBIOTUPYIOIIUE TPYIIIIbI,
coaepkatue GochopHbIE CBI3BIBAIOIINE TPYIIIIHI, TOJIYyYAl0OT CHHTETUIECKH ITPOIIE U OoJiee
3¢ hexTUBHO, YeM JIpyrre KOHBIOTUPYIOIIUE TPYIIIIbI, BKIIOUAsl KOHBIOTUPYIOIIME TPYIIIbI,
OInMcaHHbIe paHee (Hanpumep, WO/2012/037254).

B HekOoTOpBIX BapraHTaX pean3aluy U300peTeHUsI KOHBIOTUPOBAHHBIE AHTUCMbBICTIOBbBIE
COETMHEHUSI BBOJST CYOBEKTY. B Takux BapraHTax peann3ainuu M300peTeHNUsI aHTUCMBICIIOBBIC
COEJIMHEHUS, COAEPIKAIIIMe OHY WU 00J1e€ KOHBIOTUPYIOIIMX T'PYIIT, ONTMCAHHBIX B HACTOSIIIEM
JIOKyMEHTe, 00J1a/1af0T MOBBIIICHHOM aKTUBHOCTBIO /WK 3 (PEKTUBHOCTHIO, U/WIU
MEPEHOCUMOCTHIO, IO CPABHEHUIO C UCXOTHBIM AHTUCMBICIIOBBIM COE/TMHEHUEM, HE UMEIOIIIUM
TaKOW OJHOM UJIM HECKOJIBKUX KOHBIOTUPYIONIMX I'pyIil. He orpannurBasch MexaHU3MOM,
MPEeIoJIaraeTcsi, YUTO KOHBIOTUPYIOIAs IT'PYINa CIOCOOCTBYET paACIPEIeNIEHUIO, I0CTaBKE
W/WJIM TIOTJIOIIEHUIO B LIEJIEBOM KJIETKE UM TKaHU. B HEKOTOPBIX BapUaHTaX peau3aluy,
ocJIe MomnaJaHus B IEJIEBYIO KJIETKY WM TKaHb JKeIaTeIbHO, YTOOBI BCS UIIK YaCTh
KOHBIOTUPYIOIIHE TPYIITBI PACHIEIUISIACH C BBICBOOOXKICHUEM AKTUBHOT'O OJIMTOHYKJICOTH/A.
B HEexkoTOPBIX BapraHTaX peaau3aluu U300peTeHUs He 00s3aTeIbHO, YTOOBI U3
OJIMTOHYKJIEOTH 1A PaCILEIUIsUIach BCsl KOHbIOrMpytoias rpynmna. Hanpumep, B [1pumepe
20a KOHBIOTUPOBAHHBIN OJIUTOHYKJIEOTH BBOJMIIM MbIIIIAM U OOHAPYKUBAJIU MHOKECTBO
PA3IMYHBIX XMMUUYECKUX YACTHUL, KaXkAasi U3 KOTOPBIX COJIepKaia pa3InuHble YACTU
KOHBIOTUPYIOLIME TPYMIIbI, OCTaBIIMeCs Ha oluronykieotuae (Tabmuna 10a). 3to
KOHBIOTUPOBAHHOE AHTUCMBICTIOBOE COEIMHEHHUE MOKA3AI0 XOPOIIYI0 3(PPEeKTUBHOCTD
(Tabmuna 10). Tak, B HEKOTOPBIX BApPUAHTAX PeaIU3alMU U300PETEHUSI TAKON METAOOTUTHBIN
Mpo(uIb MHOTOKPATHOT'O YACTUYHOTO PACIIEIITICHUS! KOHBIOTUPYIOIIUE TPYIIIbI HE BIUSET
Ha aKTUBHOCTB/2(PPeKTUBHOCTD. TeM He MeHee, B HEKOTOPBIX BapHaHTaX peau3ainin
U300 peTeHNs KeJaTeIbHO, YTOOBI MPOJIEKAPCTBO (KOHBIOTUPOBAHHBIN OJTMTOHYKJICOTH/T)
JIaBaJIO OJHO AaKTUBHOE COeIMHEHHUE. B HEKOTOPBIX cilyuasix, Ipu oOHapyKEHUU
MHOTOUYHUCIICHHBIX ()OPM aKTUBHOTO COEAMHEHHUSI, MOXKET OBITh HEOOXOIUMO OIPEACITUTD
OTHOCUTEJIbHBIE KOJIMUECTBA U JIEHCTBUE JIJIs1 KX 10K U3 HUX. B HEKOTOPBIX BapuaHTax
peanusaiuu, pyu HeOOXOIMMOCTH PETYIISMOHHOTO TecTupoBanus (Hanpumep, FDA CILA
WIM JPYroro opraHa), )KejlaTeIbHO UMETh OJHY (UJIM TPEUMYIIECTBEHHO OJHY) AKTUBHYIO
yacTuIily. B HEKOTOPBIX TaKMX BapUaHTaX pean3ainur H300peTeHUs KeTaTeTbHO, YTOOBI
Takasi OJlHa aKTUBHAS YacTHIA MPEeACTaBIIsIa COOO0M aHTUCMBICIIOBBIN OJIMTOHYKJICOTHU]T, HE
Co/IeprKalluii HUKAKUX YacTel KOHBIOTUPYIOIIUE IPyNbl. B HEKOTOPBIX BapuaHTax
peanuzanyu n300peTeHNs KOHBIOTUPYIOIIUE IPYMIBI HA 5'-KOHIIE 00Jiee BEpOSITHO MPUBOST
K IIOJIHOMY MeTa00JIM3My KOHBIOTUPYIOIIKE IpyIbl. He orpaHuunBasicb MEXaHU3MOM, MOKET
OBITh, YTO 3HIOTEHHBIE (DEPMEHTHI, OTBEUAIOIINE 32 META00IM3M Ha 5'-KOHIe (Harpumep, S5'-
HYyKJIea3hbl), 00jiee aKTUBHBI/A(DPEKTUBHBI, yeM 3'-aHaioTh. B HEKOTOPBIX BapuaHTax
peanu3anyu U300 peTeHUs OTpeieJIeHHbIE KOHBIOTUPYIOIIUE TPYIIIBI 00JIee MOIBEPIKEHBI
MeTaboJIU3MY 10 OJTHOM AaKTUBHOM YAaCTHUIIbl. B HEKOTOPBIX BapUaHTaX peaau3aluu
n300peTeHrsI HEKOTOPbIE KOHBIOTUPYIOIIIKE TPYIIIBI O0Jiee OABEPKEHBI META00IU3MY J10
OJIMTOHYKJIEOTU/IA.

D. AnTHuCeHC

B HEKOTOPBIX BapuaHTax peaiM3aliu H300PETEHUs OJIMTOMEPHBIE COSTMHEHHST HACTOSIIIETO
U300 peTeHUs MMPEICTABISIOT COOOM AaHTUCMBICIIOBBIEC COeIMHEHHUs. B Takux BapuaHTax
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peanu3anyy u300PETEHMS OJIMTOMEPHOE COeTMHEHNE KOMIIEMEHTAPHO IIeJIEBOM HYKJICMHOBOMN
KUCIIOTE. B HEKOTOPBIX BapUaHTaX peaau3aluyd U300 peTeHus LieeBast HyKJIEeMHOBAs KUCIOTa
npeacrasiseT coooit PHK. B HekoTOphIX BapuaHTax peaau3alvi U300peTeHus LeneBas
HYKJIEMHOBAsI KUCJI0Ta IpeacTasiisieT codoit Hekoaupytoinyto PHK. B HekoTopbix BapuaHnTax
peanuzanyu U300peTeHus 1eieBas HyKJIEMHOBAs KUCIOTa KOJUPYeET Oetok. B HEKOTOphIX
BapUaHTaX peaM3anyy H300peTeHus 1ejieBast HyKJIeuHoBas KucioTa BeiopaHa u3 MPHK,
npe-MPHK, muxkpoPHK, nexonupyromeirn PHK, Bxarouas manyro Hekoaupyromyro PHK, n
npomoTtop-HanemiBaemoit PHK. B HekoTOpBIX BapraHTax peaau3ali M300peTeHus
OJIMTOMEPHbIE COCTMHEHUS IO MEHBIIIEH MEPE YACTUYHO KOMIIJIEMEHTAPHBI O0JIee UeM OTHOMN
LEJIEBOM HYKJIEMHOBOM KkucioTe. Hampumep, omuroMepHbie COETMHEHUS HACTOSIIETO
M300peTEeHNs MOTYT MPEACTABIATh OO0 MuMeTUkH MUKpOoPHK, xoTOphIe 00BIYHO
CBSI3BIBAIOTCSI C HECKOJIbKUMU MUIIIEHSIMHU.

B HekOoTOPBIX BapraHTax peanu3ali H300peTEeHUS aHTUCMBICIIOBBIE COSTUHEHUS COJIePKAT
4aCTh, UMEIOIIYIO MTOCIIEIOBATEIBHOCTh A30TUCTHIX OCHOBAHMI, KOTOPAS IO MEHBIIEH MEpE
Ha 70% KoMIUIEMEHTapHA MTOCIEI0BATEILHOCTU 30 TUCTBIX OCHOBAHMIA LIEJIEBOM HYKJIEMHOBOM
KHUCIIOTHL. B HEKOTOPBIX BapuaHTaX peau3aiyu U300 peTeHNsI aHTUCMBICIIOBBIE COSTMHEHUS
COJIepKaT 4acCTh, UMEIOIIYIO MOCIE0BATEIbHOCTh a30TUCTBIX OCHOBAHUI, KOTOPAS IO
MeHbIIIEeH Mepe Ha 80% KOMILJIEMEHTApHA MOCIEN0BATEIBHOCTA A30TUCTBIX OCHOBAHUI
1eJIEBOM HYKJIEMHOBOM KUCIOTHI. B HEKOTOPBIX BapUaHTaX pean3alnydu U300peTeHus
QHTHUCMBICIIOBBIE COEIMHEHUSI COJIEPKAT YaCTh, UMEIOIIYIO MTOCE0BATEIbHOCTD A30TUCThIX
OCHOBAHMI, KOTOpas 1o MeHbIIeH Mepe Ha 90% KOMIUIEMEHTAapHA ITOCIIEI0BATEIIbHOCTH
A30TUCTBIX OCHOBAHUI LIEJIEBOY HYKJIEMHOBOM KUCIOTHI. B HEKOTOPBIX BapHaHTaX peaiu3anuu
U300pETeHUsT AHTUCMBICIIOBBIE COSIMHEHUSI COJIEPKAT YaCTh, UMEIOIIYIO MTOCIIe0BATEIbHOCTh
A30TUCTBIX OCHOBAHUI, KOTOPAs 110 MEHbIIEH Mepe Ha 95% KOMIUIEMEHTAapHA
MOCJIEI0BATEIILHOCTH a30TUCTHIX OCHOBAHUH 11€JIEBON HYKJIEMHOBOM KMCIIOTHI. B HEKOTOPBIX
BapUaHTaX pean3aiyu U300peTeHUs AHTUCMBICTIOBBIE COETMHEHUSI COJIEPKAT YaCTh,
HMMEIOIIYIO IMOCIEA0BATEILHOCTh A30TUCTBIX OCHOBAHMI, KOTOpasi 10 MEHbIIEH Mepe Ha 98%
KOMIUIEMEHTAPHA ITOCIIEN0BATEIbHOCTH A30TUCTBIX OCHOBAHUM LIEJIEBON HYKIIEUHOBOM
KHUCIIOTBI. B HEKOTOPBIX BapUaHTax pealn3alnuu U300peTeHUs] aHTUCMBICIIOBBIE COSTMHEHUS
COJIEpPXKAT YaCTh, UMEIOIILYIO ITOCIIEA0BATEIILHOCTh A30TUCTBIX OCHOBaHUH, KoTopas Ha 100%
KOMIUIEMEHTAPHA ITOCIIENOBATEIBHOCTH A30TUCTBIX OCHOBAHUI LIETIEBOM HYKIIEUHOBOM
KHUCIIOTHI. B HEKOTOPBIX BapUaHTaX pealn3alniy U300peTeHUs] aHTUCMBICIIOBBIE COSTMHEHMS
1o MeHblen Mepe Ha 70%, 80%, 90%, 95%, 98% v 100% KoMILIEMEHTAPHBI
MOCJIEA0BATEIILHOCTH A30TUCTHIX OCHOBAHUH 11€JIEBOM HYKJIEMHOBOM KMCIIOTHI IO BCEH AJIMHE
AHTHUCMBICIIOBOT'O COCIMHEHUS.

AHTHUCMBICTIOBBIE MEXaHU3MBI BKJIIOUAIOT JTI000IM MEXaHU3M, 3aTparuBaroni
TUOPUAN3AIMIO OJTMTOMEPHOTO COSIMHEHHUS C IIeJIEBOM HYKJIEUHOBOM KUCIOTOM, IIPU 3TOM
TUOpUIU3AIKS TTIPUBOIUT K OnoIoTruecKkoMy 3¢ dekTy. B HeKOTOPBIX BapriaHTax peaan3anyu
M300peTeHus Takasi TMOpUAM3aLKs MPUBOIUT JIMOO0 K pa3pyIICHUIO, JIMOO K MTPUMEHEHHUIO
LEJIEBOY HYKIIEMHOBOM KUCIIOTHI C COIYTCTBYIOIIMM MOIABIICHUEM WUJIM CTUMYJIMPOBAHUEM
KJIETOYHOTO MEXaHU3Ma, 3aTPATMBAIOLIET0, HAIPUMED, TPAHCIISIUIO, TPAHCKPUITLUIO WU
MOJIMAAEHUIIMPOBAHUEN IEJIEBON HYKJIEUHOBOM KUCIOTHI UJIN HYKJIEUHOBOM KUCIIOTHI, C
KOTOPOI LiesieBasi KUCIOTa MOXKET B3aUMOJIEHCTBOBATh UHBIM 00pa3oM.

OnMH U3 TUIIOB AaHTUCMBICIIOBOI'O MEXaHMU3Ma, 3aTPAruBaIOIIUI pa3pylleHUe LEIEBOM
PHK npencrasnser coboit antucmeici, onocpenoBanublii PHKas3oit H. PHKaza H
MPEJICTABIISIET COOOM KJIETOUHYIO SHIOHYKIIea3y, KoTopas paciuieruiser cnvpains PHK
nymiexkca PHK:JIHK. B nanHo# 00;1aCTU TEXHUKU U3BECTHO, UTO OJIHOLIETIOYEUHbBIE
AHTUCMBICIIOBBIE COEIMHEHHSI, KOTOpbIe SIBIst0oTCS «HK-110100HBIMI», BHI3BIBAIOT
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axtuBHocTh PHKa3p1 H B kiteTkax miekonuraromux. CnemoBarteirbHo, aktuBauyst PHKa3b1
H npusBoaur k pacuernenno PHK-Mumenu, nocpeactBoM 3Toro B 3HAUMTENbHON CTENEHU
ycunuBasi 9pGeKTUBHOCTD MOJIaBICHUs T€HHOM KCIpeccuu, onocpenoBanHoro JJTHK-
MOJJOOHBIM OJIMTOHYKJIEOTHIOM.

AHTHCMBICTIOBbIE MEXAHU3MbI BKIIIOUAIOT Takxe, 6e3 orpannyenusi, PHKu mexanusmsl,
B KOTOpbIX mpuMeHsieTcs yTh RISC. Takue PHKu MmexaHn3MbI BKITIOUAIOT, O€3 OrpaHUYCHMUS,
MUPHK, onPHK n MmukpoPHK mexanusmebl. Takne MeXaHU3MbI BKIIFOYAIOT CO3aHUE
mumeTrka MUKpoPHK w/unu antu-mukpo PHK.

AHTHCMBICIIOBBIE MEXaHU3MbI BKITIOYAIOT TAKXKe, 0€3 OrpaHUYEHUS, MEXaHU3MbI, KOTOPBIE
TUOPUAN3YIOT UM UMUTHPYIOT Hekoaupytomyto PHK, otimmunyro ot MukpoPHK mau MPHK.
Taxue nekoaupyronme PHK Bki1touatoT, HO HE OTpaHUUUBAIOTCSI UMU, TPOMOTOP HALIETIEHHYIO
PHK u manyro n mimanyro PHK, xoTopas BiusieT Ha TpaHCKPUILMEO WA TPAHCIISLMIO OTHON
WM 00Jiee HyKJIEMHOBBIX KUCIIOT.

B HEKOTOPBIX BapHaHTAX peaIu3alnu U300 PETEHHS OJIMTOHYKIIEOTH/IbI, COIEPIKAILINE
OITMCAHHBIE B HACTOSIIIIEM IOKYMEHTE KOHBIOTATHI, TpeacTaBisitoT cooort PHKu coenunenusi.
B HEKOTOPBIX BapUAHTAX peaIu3aLMU U300 PETEHHS OJIMTOMEPHBIE OJIMTOHYKIICOTU/IbI,
coJiepKallye OMMCAHHbIE B HACTOSIIEM JOKYMEHTE KOHBIOTAThI, IpecTaBisioT coooi ouPHK
coeMHeHUs. B HEKOTOPBIX BapuaHTaX peaM3alul U300PETeHUs OJIMTOHYKICOTHUBI,
CoZIeprKalllie ONTMCAHHbIE B HACTOSIIEM JJOKYMEHTE KOHBIOTaThl, CIIAPEHBI CO BTOPHIM
OJIMTOMEPHBIM coeuHeHneM ¢ oopazoBanreM MUPHK. B HekoTOpbIX Takux BapraHTax
peanusaiyu n300peTeHHsI BTOPOE OJTUTOMEPHOE COSTMHEHHE TAK)KE COACPKUT KOHBIOTaT. B
HEKOTOPBIX BapUAHTaX peaiM3alii U300PETEHUSI BTOPOE OJIMTOMEPHOE COETMHEHUE
MIpeICTaBIISIET COOOM TI00YI0 MOTM(PUIMPOBAHHYIO UJTH HEMOIU(PUITMPOBAHHYIO HYKJICUHOBYIO
KHCIIOTY. B HEKOTOPBIX BapHaHTax peain3alyi U300peTeHUs OJIMIOHYKJIEOTHIbI, COACpKAIIIEe
OITMCAHHBIE B HACTOSIIIEM IOKYMEHTE KOHBIOTAThI, TPEICTABIISIOT COOOI aHTUCMBICIIOBYIO
nens B MUPHK coenrHennn. B HEKOTOpBIX BapuaHTax pean3aluvy U300peTeHust
OJIMTOHYKJIEOTU/IBI, COAEPKAIIIME ONMCAHHBIE B HACTOSIIEM TOKYMEHTE KOHBIOTATHI,
MIPEACTABIISIOT COOO0M cMbICTOBYIO 1ienb B MUPHK coenunennu. B Tex BapuanTax peanu3anum,
B KOTOPBIX KOHBIOTMPOBAHHOE OJIMTOMEPHOE COEAMHEHUE TIPEICTABIISIET COOOM
nByxuernoueunyro MUPHK, KoHbIOraT MOXKET HaXOAUTHCSI HA CMBICIIOBOM LIETIH,
AHTUCMBICIIOBOW LIETIM WJIM U HA CMBICIIOBOW LIETH, U HA aHTUCMBICIIOBOM LETIH.

D. LleneBble HYKJIEMHOBBIE KUCIIOTHI, 00JIACTU U CETMEHTBI

B HEKOTOpPBIX BapHaHTAX pean3aly M300pEeTeHNsI KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE
COE/IMHEHHS HalleJIeHbl Ha JIF0O0YI0 HYKJIEMHOBYIO KUCIOTY. B HEKOTOPBIX BapraHTax
peasnzanyy 1300peTeHus LieeBasi HyKJIEMHOBAs KUCTIOTa KOJUPYET OeNTOK-MUILIEHb, KOTOPBIT
SABJISIETCS] KIIMHUYECKU 3HAUUMbIM. B Takux BapuaHTax peau3aluy U300peTeHust
MOIYJIUPOBAHKE LIEJIEBO HYKJIEMHOBOW KUCIIOTHI PUBOAUT K OJIArONIPUATHOMY KIIMHUUECKOMY
addexty. HekoTopsle neneBbie HyKJIEMHOBBIE KUCIOTHI BKITFOYAIOT, HO HE OTPAHUYMBAIOTCS
MMH, LIeJIeBbIe HYKJIEMHOBBIE KUCIIOTHI, TIpeicTaBlieHHble B Tabmuie 1.

Tabanua 1. HekoTopeie HeieBhie HYK/IeHHOBRIE KHCI0TEI

SEQ ID
Mumens | Buaw Homep noctyna GENBANK® G
HBV Yenonex U95551.1 ] |

Tpaucruperun (TTR) Yenopek NM_000371.3 2

!

Ctp.: 98



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

ITponecc TapreTuHra 0OBIYHO BKJIIOYAET OIPE/IeICHUE IO MEHBIIIEH Mepe OTHOM 11eJIeBOM
00J1aCcTH, CErMEHTAa WIM CaiiTa B LEJIEBOM HYKJIEMHOBOW KUCIIOTE JIJISI aHTUCMBICIIOBOTO
B3aMMO/ICHCTBUS C BOSHUKHOBEHHEM B pe3yJIbTaTe TAKOro jxejaaeMoro addexra.

B HEKOTOPBIX BapraHTax peanu3anuy U300peTeHus 1eneBas 00J1acTh PEICTABISET COOO
CTPYKTYPHO OIPEIEICHHYIO 00JIaCTh HYKJIEMHOBOM KUCITOTHL. Hampumep, B HEKOTOPBIX TAKUX
BapUaHTaX peam3anyy u300peTeHus 1eeBas odracTb MoxkeT oxBaTeiBaTh 3' UTR, 5' UTR,
9K30H, UHTPOH, KOAUPYIOIIYIO 00J1aCTh, 00JIACTh MHULMALIMU TPAHCIISILUU, 00JIaCTh
TEPMUHALMU TPAHCIISIUY WK APYTYIO OMpeIeIEHHYIO 00JIaCTh WM LIEJIEBOM CETMEHT
HYKJICMHOBOW KUCIIOTHI.

B HeKOTOPBIX BapraHTaX pean3aluy U300 pETEHUS LIEIEBOM CErMEHT ITPEICTaBIISIET COOOI
Y4acTh [EJIEBOM 00J1aCTH IO MEHBIIIEH Mepe U3 OKOJIO 8 a30TUCTHIX OCHOBAHUM, HA KOTOPYIO
HalleJIeHO KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE coeiuHeHue. [leneBbie CerMeHThI MOTYT
conepxathb nocienoBarenbHocTd JJHK ninm PHK, koTopele conepxat mo MeHblien Mepe 8
CMEXXHBIX A30TUCTBIX OCHOBAHMUI OT 5'-KOHIIA OJTHOT'O U3 EJIEBBIX CETMEHTOB (OCTAJIbHbIE
a30TUCTbIE OCHOBAHUS TSHYTCS ApyT 3a Apyrom u3 toit ke JJHK vinu PHK, nHaunnasics cpasy
repes 5'-KOHLOM LEJIEBOr0 CErMEHTA U MpoAoIkasich 10 MoMeHTa, korga JJHK wim PHK
OyzeT coJiepKaTh OT 0K0JIO 8 10 0K0JI0 30 a30TUCTBIX OCHOBaHUH). L{eseBbie cerMeHThI
npeacrasieHsbl Takke nocnenoBareabHoct™Mu JIHK nimn PHK, koTopbie conepxart no MeHblien
Mepe 8 CMEXHBIX a30TUCTBIX OCHOBAHUM OT 3'-KOHIA OJHOTO U3 LIEJIEBbIX CETMEHTOB
(ocTabHBIE A30TUCTbIE OCHOBAHMS TSIHYTCS ApYT 3a Apyrom u3 toi ke JJHK nnu PHK,
HA4YMHAsCh Cpa3y nocie 3'-KOHIA LEJIEBOro CErMeHTa U MPOJI0JIKASICh 10 MOMEHTA, KOT1a
JHK wimm PHK 6ynet conepxaTh oT okoJ1o 8 10 0k0j10 30 a30TUCTBIX OCHOBaHuUI). LleneBbie
CETMEHTBI TaK)Ke MOTYT OBITh TIpecTaBiieHbl nocneaoBaTenbHocTssMu JJHK v PHK,
KOTOPBIE COJIEPKAT MO MEHBIIIEH Mepe 8 CMEKHBIX A30TUCTBIX OCHOBAHUMN U3 BHYTPEHHEN
YaCTH MOCIIEIOBATEILHOCTH 1IEJIEBOT'0 CETMEHTA, U MOTYT TSIHYThCS B JTIOOOM MJIM B 0O0OUX
HAIPaBJIEHUSIX O MOMEHTA, KOTJIa KOHBIOTUPOBAHHOE AaHTUCMBICTIOBOE COE/IMHEHUE OyIeT
COAEPKAThH OT OKOJIO 8 10 0KOJIO 30 a30TUCTBIX OCHOBAHMIA.

B HekOTOPBIX BapuaHTaX peain3aluu U300peTeHUs] AHTUCMBICTIOBbIE COEAUHEHUS,
HalleJIEeHHbIE Ha HYKJIEMHOBBIE KUCIIOTHI, IepeurcieHHble B Tabmuie 1, MoryT ObITh
MOJIM(UIMPOBAHBI TAK, KaAK OMKUCAHO B HACTOSIIEM JOKYMEHTe. B HEKOTOPBIX BapuaHTax
peanu3anyy 300 PETEHUS! aHTUCMBICIIOBBIE COSAMHEHHS] MOTYT UMETh MOIU(GUIIMPOBAHHBIN
caxapHbIi (parMeHT, HeMOU(UIMPOBAHHBIN CaXapHBIA (PparMeHT WK CMECh
MOIU(UIMPOBAHHBIX U HEMOIU(PUIIMPOBAHHBIX CaXapHBIX (PAarMEHTOB, KaK OIMUCAHO B
HACTOSIIIEM JOKYMEHTE. B HEKOTOpBIX BapuaHTaX peaju3aluu M300peTeHus] aHTUCMBICIIOBbBIE
COEIMHEHHUS MOTYT UMETh MOAU(PUIMPOBAHHASI MEKHYKIICO3UTHAS CBSI3b,
HeMOIU(GUIMPOBAHHAS MEKHYKJICO3UIHAS CBSI3h MJIIM CMECh MOTU(MDUIIMPOBAHHBIX
HEMOIU(UIMPOBAHHBIX MEKHYKIICO3UTHBIX CBSI3eH, KAK OITMCAHO B HACTOSIIIEM IOKYMEHTE.
B HekOTOPBIX BapuaHTaX pean3anyu U300peTeHUs AHTUCMBICTIOBBIE COETMHEHUSI MOTYT
UMETh MOJIM(PHUIIMPOBAHHOE A30TUCTOE OCHOBAHUE, HEMOIUDUIIMPOBAHHOE a30TUCTOE
OCHOBAHUE WJTK CMECh MOTU(UIIMPOBAHHBIX U HEMOIM(UIIMPOBAHHBIX 30 TUCTHIX OCHOBAHMUIA,
KaK OIMMUCAaHO B HACTOSIIIEM IOKyYMeHTe. B HeKOTOPBIX BaprMaHTax pealu3alnuu Uu300peTeHUst
AHTUCMBICIIOBBIE COEAUHEHUS MOTYT UMETh MOTUB, OITMCAHHBIN B HACTOSIIIEM IOKYMEHTE.

B HekOoTOpBIX BapuaHTaxX peaiM3alyuu U300peTeHUs] AHTUCMBICIIOBBIE COEAUHEHUS,
HalleJIeHHbIE Ha HYKJIEMHOBBIE KUCTIOTHI, IIepeurciieHHbie B Tabmumie 1, MOryT ObITh
KOHBIOTUPOBAHbBI TaK, KAaK OITMCAHO B HACTOSIIEM IOKYMEHTE.

1. I'enatut B (HBV)

I'ematut B npeacrasnsieT cobolt BUpycHOe 3a001eBaHue, epeaarolieecs NapeHTepaIbHO
yepes3 3apaKEHHbBIN MaTepuall, TAKON KaK KPOBb U MPOJAYKTHI KPOBH, 3arpSI3HEHHBIE UTJIbI,
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MIOJIOBBIM ITYyTEM U BEPTUKAJIBHO OT MHPULUMPOBAHHON WMIIM HECYILIEH BUPYC MAaTEpH K ee
notoMmctBy. [1o onenkam BecemupHol opraHuzanuy n300peTeHust 31paBOOXPAHEHUS], BO BCEM
MUpe UHPULIUPOBAHO OoJiee 2 MUIIMAPAOB JIIOJEH, IIPU ITOM €XKETOAHO TPOUCXOIUT OKOJIO
4 MUJUIMOHOB OCTPBIX Ci1y4daes, | MMIIIMOHOB cMepTel B roa v 350-400 MUIIIMOHOB
XpOHUUECKUX HOocuTenel (BecemupHas opranuzanus 3apaBooxpanenus: Geographic Prevalence
of Hepatitis B Prevalence, 2004. http://www.who.int/vaccines-surveillance/graphics/htmls/
hepbprev.htm).

Bupyc HBV npencraBisieT coOoi ABYXIENOYEYHBIN TeNaTOTPOIMHBINA BUPYC, KOTOPBIH
UHHUIUPYET TOTBKO JIIO/IEH U YEITOBEKOMOAOOHBIX MPUMATOB. BUpycHas perumkanms
IIPOUCXOAUT IIPEUMYILLECTBEHHO B IIEYEHU U, B MEHBLIEH CTEIIEHH, B IIOYKAX, [10JKETY TOYHON
xKerese, KOCTHOM Mo3re U centeseHke (Hepatitis B virus biology. Microbiol Mol Biol Rev. 64:
2000; 51-68.). BupycHble 1 MIMMYHHBIE MAPKEPbI MOTYT ObITh OOHAPYKEHBI B KPOBH U SIBIISIFOTCS
XapaKTePUCTUUECKUMU MPODUIISIMU AaHTUT€HOB-AHTUTEII, PA3BUBAIOILIMMUCS C TEUEHUEM
BpeMeHU. [1epBrIit 0OHApYKMBAEMBIil BUPYCHBIN MapKep NpeacTasiseT coooit HBsAg, 3a
HUM cieayet anTtureH e renatuta B (HBeAg) u JIHK HBV. B nnky0anyoHHoM nepuoie
TUTPBI MOTYT OBbITh BBICOKMMM, HO YpoBHU JIHK 1 HBeAg HBV HauMHaAIOT pe3KO CHUKAThCS
B HayaJie 3a00JI€BaHUs MU MOTYT He OBITh OOHAPY>KUBAEMBIMU Ha MUKE KIIMHUYECKON 00JI€3HU
(Hepatitis B virus infection-natural history and clinical consequences. N Engl J Med. 350: 2004;
1118-1129). HBeAg npeacrasisieT cOOOM BUPYCHBIN MapKep, 0OHAPYKMBAEMbIll B KPOBH,
KOTOPBIA KOPPEIUPYET C AKTUBHON BUPYCHOM PEIUIMKALMEN U, CIIEA0BATEIBHO, BBICOKON
BUPYCHOM HaTpy3Koii u nH(pekTUBHOCTHIO (Hepatitis B e antigen - the dangerous end game of
hepatitis B. N Engl J Med. 347: 2002; 208-210). Hanuuue antu-HBsAb u antu-HBcAb (IgG)
YKa3bIBAET Ha BBI3IOPOBJICHUE U UMMYHHUTET Y paHee MHPUIUPOBAHHOT'O UHAUBUIYYMA.

B nacrosiee BpeMs Tepanuu 151 XxpoHuueckoi nHgexkuun HBV, pekoMeH10BaHHbIE
AMepUKaHCKOM accollMaluei mo u3ydeHuro 3adoseanuii eueHu (AASLD) u EBpometickoit
accoranueii mo uzydenuto neuenu (EASL), Bximrouatot untepdepon-anbda (INFa),
TeTUIMPOBAHHBIN HHTephepoH-anbda-2a (Peg-IFN2a), sauTexkaBup u TeHodoBup. Tepamuu
HYKJIEO3UIAMU ¥ A30TUCTBIMU OCHOBAHUSIMH, SHTEKABUP U TEHO(POBUD, SIBIISIFOTCS YCIICIITHBIMU
JUTSI CHYKEHUSI BUPYCHOM HArpy3KH, HO CKOpOCTU cepoKoHBepcur HBeAg v cHxkenuss HBsAg
Jlake HUXKE, YEM CKOPOCTH, ToCTHxUMbIe pu noMoliu [IFNa teparnuu. [TpumeHstoT Takxke
JpyTUe aHAJIOTUYHBIE Tepanuu, BKitouas tamuByauH (3TC), tenbuBynun (LdAT) u anedosup,
HO TepaneBTHuecKas 3p(PeKTUBHOCTh Tepanuii ¢ HyKJI€03U1aMHU/a30TUCTBIMU OCHOBAHUSIMU
B LIEJIOM OI'paHUYEHA ITOSIBIICHUEM PE3UCTEHTHOCTH.

CrnenoBaTenbHO, B JAHHON 00JIACTH TEXHUKH CYLIECTBYET HEOOXOAUMOCTD B OTKPBITHUU U
pa3paboTKe HOBBIX TPOTUBOBUPYCHBIX Tepanuil. Kpome Toro, cymiecTByeT HEOOXOIMMOCTh
B HOBBIX aHTU-HBV Teparnusix, CoCOOHBIX YBEIMUUBATH CKOPOCTH cepokoHBepcur HBeAg
u HBsAg. B He1aBHUX KJIMHUYECKUX UCCIIEIOBAHUX ObljIa OOHApYKeHa KOPPEIALMS MEXTy
cepokoHBepcuei u cHmkenueM HBeAg (Fried et al (2008) Hepatology 47:428), v CHUXEHUEM
HBsAg (Moucari et al (2009) Hepatology 49:1151). CHuxkeHUe ypOBHENH aHTUTEHOB MOKET
obecreunBaTh BO3MOKHOCTh UMMYHOJIOTMYECKOTO KOHTpOJIst nHpekpnu HBV, mockonbky
MIPEIOIIAraeTCsl, YTO BBICOKME YPOBHU AHTUT€HOB BBI3bIBAIOT UMMYHOJIOTUYECKYIO
ToJiepaHTHOCTh. CylllecTBYIOIIME HYKJI€O3UaAHbIe Tepanuu 11t HBV MoryT 3HaUuTeIbHO
CHUXaTh ypoBHU HBV B CBIBOpOTKE, HO Masio BIU0T HA ypoBHM HBeAg n HBsAg.

AHTHUCMBICTIOBBIE COeIMHEHMSI, HalleleHHbIe Ha HBV, Obutn onmcanbl panee B WO 2011/
047312, WO 2012/145674 u WO 2012/145697, nosHOE cOAEpKAHUE KAXKAOTO U3 KOTOPBIX
BKJIIOYEHO B HACTOSIIMI JOKYMEHT ITIOCPEICTBOM CChUIKHU. 3aIlJIAHUPOBAHBI KIIMHUYECKHE
UCCIIETOBAHMS IJIs1 OLIEHKU BIIMSIHUSI AaHTUCMBICIIOBBIX COSUHEHMS, HaLelIeHHbIX Ha HBV, Ha
nauueHToB. OJIHAKO BCE €IIe CYLIECTBYET HEOOXOAUMOCTh B 00ECIIeUeHUH AlUEHTOB
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JIOTIOJTHUTEILHBIMU U 00J1ee 3 (PEeKTUBHBIMH BO3MOXKHOCTSIMU JICUCHUSI.

Hexkotopble KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE COCIMHEHM S, HALIEJIEHHBIE HA
HYKJIEMHOBYIO Kuciioty HBV

B HekoTOpBIX BapruaHTax peaau3aluyd u300peTeHUs] KOHbIOTUPOBAHHBIE AHTUCMBICTIOBBIE
COEIMHEHUS HAIICJIEHbI HA HYKJIEMHOBYIO KUCI0Ty HBV, uMeronyro mociueaoBaTeIbHOCTD C
HoMepoM gocryrna GENBANK® U95551.1, kotopas BKIIIOUEHA B HACTOSIILINMIA JOKYMEHT KaK
SEQ ID NO: 1. B HeKOTOPBIX TAKUX BapUAHTAX PEATU3ALUU U300 PETEHHSI KOHBIOTUPOBAHHOE
AHTUCMBICIIOBOE coenuHeHure, HateiieHHoe Ha SEQ ID NO: 1, no meHnbleit mepe Ha 90%, 1o
MeHblIer mepe Ha 95% nmu Ha 100% komrmuiementapHo SEQ ID NO: 1.

B HEekOTOPBIX BapraHTaX peaau3aluu U300peTeHHs] KOHbIOIMPOBAHHOE AaHTUCMBICIIOBOE
coenuHenue, HauenmeHHoe Ha SEQ ID NO: 1, comepXUT 1o MEHBIIER Mepe 8§ CMEXKHBIX
a30TUCTBIX OCHOBaHMIi nocnenoBarenbHocTd SEQ ID NO: 3. B HEKOTOpPBIX BapUaHTax
peanuzanyu U300 peTeHUs] KOHBIOTMPOBAHHOE AaHTUCMBICIIOBOE COEIMHEHUE, HAllEJIEHHOE Ha
SEQ ID NO: 1, conep>XUT noCne10BaTeENbHOCTb a30TUCTBIX ocHOBaHui SEQ ID NO: 3.

B HEKOTOPBIX BapraHTaX peaau3aluu U300peTeHHs] KOHbIOTMPOBAHHOE AaHTUCMBICIIOBOE
coeaunenue, HaneineHHoe Ha SEQ ID NO: 1, conepuT 110 MEHbIIEH Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHMIi nocnenoBarenbHocTd SEQ ID NO: 4. B HEKOTOPBIX BapUaHTax
peanuzanuu U300peTeHUs] KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE COE/IMHEHHE, HALIEJIEHHOE Ha
SEQ ID NO: 1, conep>XUT nocCne10BaTeNbHOCTh a30TUCTBIX ocHOBaHui SEQ ID NO: 4.

B HEKOTOPBIX BapraHTaX peaau3aiuu U300peTeHHs] KOHbIOTMPOBAHHOE aHTUCMBICIIOBOE
coeauHenue, HaneineHHoe Ha SEQ ID NO: 1, conepuT 110 MEHbIIEH Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHui nocnegoBatesbHOCTH SEQ ID NO: 5. B HEKOTOPBIX BapUaHTax
peanuzanuu U300peTeHUs KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE COE/IMHEHNE, HALIEJIEHHOE Ha
SEQ ID NO: 1, coaepXuT mociaeanoBaTeabHOCTh a30TUCThIX ocHOBaHUM SEQ ID NO: 5.

B HEKOTOPBIX BapraHTaX peau3aiuu U300 peTeHHs] KOHbIOTMPOBAHHOE AaHTUCMBICIIOBOE
coeaunenue, HaneneHHoe Ha SEQ ID NO: 1, conepuT 1o MeHbIIENR Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHuM nocnegoBatenbHOCTU SEQ ID NO: 6. B HEKOTOPBIX BapUaHTax
peanuzanuu U300peTeHUs KOHbIOTMPOBAHHOE AHTUCMBICTIOBOE COE/IMHEHME, HALIEJIEHHOE Ha
SEQ ID NO: 1, coepXuT 1ociie1oBaTeIbHOCTb a30TUCTBhIX ocHOBaHU SEQ ID NO: 6.

B HEKOTOPBIX BapraHTaX peanu3aiuu U300 peTeHHs] KOHBIOTMPOBAHHOE aHTUCMBICIIOBOE
coeauHenue, HaneineHHoe Ha SEQ ID NO: 1, cogepuT 1o MeHbIIENH Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHuM nocnegoBatenbHOCTU SEQ ID NO: 7. B HEKOTOPBIX BapUaHTax
peanuzanuu U300peTeHUs KOHBIOTMPOBAHHOE AHTUCMBICTIOBOE COE/IMHEHME, HALIEJIEHHOE Ha
SEQ ID NO: 1, coaepXuT nmociaeanoBaTeabHOCTh a30TUCThIX ocHOBaHuM SEQ ID NO: 7.

B HEKOTOPBIX BapraHTaX peaau3ainuu U300 peTeHNs] KOHBIOTMPOBAHHOE AaHTUCMBICIIOBOE
coenuHenue, HaneneHHoe Ha SEQ ID NO: 1, comepXUT 1o MEHBIIEH MEpPe 8§ CMEKHBIX
a30TUCTBIX OCHOBaHuM nmocnegoBatenbHOCTU SEQ ID NO: 8. B HEKOTOpBIX BapUaHTax
peanuzanuu u300peTeHUs KOHBIOTUPOBAHHOE AHTUCMBICTIOBOE COE/IMHEHME, HALlEJIECHHOE Ha
SEQ ID NO: 1, coaepXuT mociaeanoBaTeIbHOCTh a30TUCThIX ocHOBaHUN SEQ ID NO: 8.

B HekOTOPBIX BapuaHTaX peain3alyu U300peTeHUs] KOHbIOTMPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 1, conepKUT 1o MeHbIIENR MEPE 8 CMEKHBIX
a30TUCTBIX OCHOBaHMI nocinenoBartesbHOCTU SEQ ID NO: 9. B HeKOTOPBIX BapUaHTax
peanuzanyu U300peTeHUs KOHBIOTUPOBAHHOE AaHTUCMBICTIOBOE COE/IMHEHME, HAlleJIEHHOE Ha
SEQ ID NO: 1, coaepXuT MociaeanoBaTeIbHOCTh a30TUCThIX ocHOBaHUN SEQ ID NO: 9.

B HekOTOPBIX BapuaHTaX peain3aiyu U300peTeHUs KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 1, conep KUt 1o MEeHbIIENR MEPE 8 CMEKHBIX
a30TUCTBIX OCHOBaHuM nocnenoBareibHOCTH SEQ ID NO: 10. B HeKoTOpBIX BapruaHTax
peanuzanyu U300peTeHUs] KOHBIOTUPOBAHHOE AaHTUCMBICTIOBOE COE/IMHEHME, HAlleJIECHHOE Ha
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SEQ ID NO: 1, conepXuT MocaeaoBaTeIbHOCTh a30TUCThIX ocHOBaHuK SEQ ID NO: 10.

B HekOTOpBIX BapuaHTaX peain3aiyu U300peTeHUsI KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 1, conepKuT 1o MEeHbIIENR Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHMi rocienosartenbHocTd SEQ ID NO: 11. B HEKOTOPBIX BapuaHTax
peanuzanyu U300peTeHUs KOHBIOTUPOBAHHOE aHTUCMBICTIOBOE COEIMHEHME, HalleJIEHHOE Ha
SEQ ID NO: 1, cogepXuT MocaeaoBaTeIbHOCTh a30TUCThIX ocHOBaHuM SEQ ID NO: 11.

Tabauua 2. AHTHCMBIC/IOBBIE coeMHenusn, Hanesennsie Ha HBY SEQ ID NO: 1

Caiir-
MHIIEH
SEQ
ISIS Ne b IMocaeaoBaTensHocTh (5°-3%) MoTtus
ID NO
HHHIOHA
HH
505358 1583 GCAGAGGTGAAGCGAAGTG eeeceddddddddddeeeee 3
C
509934 1780 CCAATTTATGCCTACAGCCT eeceeddddddddddeeeee 4
510100 411 GGCATAGCAGCAGGATG eeeddddddddddeeee 5
552023 1266 AGGAGTTCCGCAGTATGGAT | eeeeeeddddddddddeeee 6
GTGAAGCGAAGTGCACACG
552024 1577 & eeceeeddddddddddecee 7
GTGCAGAGGTGAAGCGAAG
552032 1585 - eeeceeeddddddddddeeee 8
552859 1583 AGGTGAAGCGAAGTGC ekkddddddddddkke 9
552925 1264 TCCGCAGTATGGATCG ekddddddddddkeke 10
577119 1780 AATTTATGCCTACAGCCT kdkdkddddddddeeeee 11

B HeKOTOPBIX BapuaHTaX pean3anyyd U300peTeHUsI COEAUHEHUE COJIEPIKUT UITU COCTOUT
u3 ISIS 505358 u xonwrorupyromme rpymmsl. ISIS 505358 npeacrasiser coboii
MOIU(GUIMPOBAHHBIN OJIMT OHYKIIEOTU]T, uMerorvii popmyrry: Ges mCes Aes Ges Aes Gds Gds
Tds Gds Ads Ads Gds mCds Gds Ads Aes Ges Tes Ges mCe, rae

A = aneHuH,

mC = 5'-MeTWIIMTO3UH

G =ryaHuH,

T = TumMuH,

e = 2'-O-MeTOKCHUATUI-MOIU(PUIIMPOBAHHBIN HYKJICO3U/I,
d = 2'-1e30KCUHYKJICO3U U
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s = Tho(ochaTHasT MEKHYKIICO3UTHAS CBS3b.
B HEKOTOPBIX BapraHTaX peaau3anii U300 peTeHHS COSAMHEHHUE COICPIKUT WITA COCTOUT

u3 ISIS 509934 u konwrorupytomue rpynmsl. ISIS 509934 npencrasiser coboi
MOIU(UIIMPOBAHHBIN OJIMTOHYKJIEOTH I, uMetommui popmyiry: mCes mCes Aes Aes Tes Tds
Tds Ads Tds Gds mCds mCds Tds Ads mCds Aes Ges mCes mCes Te, rae

A = azeHuH,

mC = 5'-MeTWILUTO3UH
G =ryaHuH,

T = TumMuH,

¢ = 2'-O-MeTOKCUITUI-MOAUDUIIMPOBAHHBIN HYKIICO3UI,

d = 2'-1e30KCUHYKJICO3U U

s = ThoochaTHASI MEKHYKIICO3UTHAS CBS3b.

B HeKOTOPBIX BapuaHTaX pear3andyd H300peTeHUST COSAUHEHUE COJICPIKUT UM COCTOUT

u3 ISIS 510100 u konbprorupytome rpynnsl. ISIS 510100 npeacrasinser coboi
MOU(PUIMPOBAHHBIN OJIMTOHYKIIEOTHT, UMetoIuil hopmyiy: Ges Ges mCes Ads Tds Ads Gds
mCds Ads Gds mCds Ads Gds Ges Aes Tes Ge, rae

A = azieHuH,

mC = 5'-MeTWILUTO3UH

G =ryaHuH,

T = TUMUH,

e = 2'-O-MeTOKCUATUII-MOAU(PUIIMPOBAHHBIN HYKJICO3U/I,

d = 2'-1€30KCUHYKJICO3U U

s = THopochaTHaAsI MEKHYKIICO3UTHAS CBSI3b.

B HekOTOPBIX BapuaHTaX pean3anydyd U300peTeHUsI COEAMHEHUE COJICPIKUT UITU COCTOUT

u3 ISIS 552023 u xonwrorupyromme rpymmsl. ISIS 552023 npeacrasiser coboi
MOIM(UIMPOBAHHBIN OJIMTOHYKIIEOTH I, uMetomuit popmyiry: Aes Ges Ges Aes Ges Tes Tds
mCds mCds Gds mCds Ads Gds Tds Ads Tds Ges Ges Aes Te, roe

A = aneHuH,

mC = 5'-MeTWILMTO3UH
G =ryaHuH,

T = TumMuH,

e = 2'-O-MeTOKCUITUI-MOAUDHUIIMPOBAHHBINA HYKIICO3U/I,

d = 2'-1e30KCUHYKJICO3U U

s = Tuo(ochaTHas MEKHYKIICO3UTHAS CBS3b.

B HeKOTOPBIX BapUaHTaX pean3aniyd H300peTeHUS COSAUHEHUE COJICPIKUT UITU COCTOUT

u3 ISIS 552024 u konwprorupytoiue rpynnsl. ISIS 552024 npexacrasinser co6oi
MO TM(PUIMPOBAHHBIN OJIUTOHYKIIeOTH T, uMeroiuii popmyy: Ges Tes Ges Aes Aes Ges mCds
Gds Ads Ads Gds Tds Gds mCds Ads mCds Aes mCes Ges Ge, rae

A = azneHuH,

mC = 5'-MeTWILMTO3UH

G =ryaHuH,

T = TuMuH,

e = 2'-O-MeTOKCHATWI-MOAU(PUIIMPOBAHHBIN HYKJICO3H/I,

d = 2'-N1e30KCUHYKJIEO3UT U

s = THoochaTHAs] MEKHYKIICO3HUTHAS CBSI3b.

B HEeKOTOPBIX BapraHTaX peaIu3aluu U300peTeHHs] COEAMHEHUE COIEPIKUT UM COCTOUT

u3 ISIS 552032 u konprorupytomue rpynnsl. ISIS 552032 npencrasnser coboi
MOUGUIMPOBAHHBIN OJUTOHYKIICOTHT, UMetomuii hopmyiny: Ges Tes Ges mCes Aes Ges Ads
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Gds Gds Tds Gds Ads Ads Gds mCds Gds Aes Aes Ges Te, re

A = aneHuH,

mC = 5'-MeTHUJIIUTO3UH
G =ryanuH,

T = TumMuH,

e = 2'-O-MeTOKCUITUI-MOAU(PUIMPOBAHHBIN HYKIICO3U/I,

d = 2'-1€30KCUHYKJICO3U U

s = THopochaTHASI MEKHYKIICO3UTHAS CBSI3b.

B HEKOTOPBIX BapHaHTAX peaInu3aunu U300 PETEHHSI COEAUHEHUE COIEPIKUT UIIM COCTOUT
u3 ISIS 552859 u konwprorupytoiue rpynmsl. ISIS 552859 npencrasiser coboi
MOAU(PUIMPOBAHHBIN OJIMTOHYKJIEOTH I, UMetonii hopmyiy: Aes Gks Gks Tds Gds Ads Ads
Gds mCds Gds Ads Ads Gds Tks Gks mCe, roe

A = azneHun,

mC = 5'-MeTWILUTO3UH
G =ryaHuH,

T = TumuH,

e = 2'-O-MeTOKCUITUI-MOAU(PUIMPOBAHHBIN HYKIICO3U/I,

k = cEt-momuduimpoBaHHBIN HYKIICO3UT,

d = 2'-1€30KCUHYKJICO3U U

s = THopochaTHASI MEKHYKIICO3UTHAS CBSI3b.

B HEKOTOPBIX BapHaHTAX peaIu3auuu U300 PETEHHS COEAUHEHUE COIEPIKUT UIIM COCTOUT
u3 ISIS 552925 u konwsrorupytoiue rpynmsl. ISIS 552925 npencrasinser co6oi
MOAU(PUIMPOBAHHBIN OJTUTOHYKIICOTH T, MMeroImi popmyity: Tes mCks mCds Gds mCds Ads
Gds Tds Ads Tds Gds Gds Aks Tes mCks Ge, rae

A = azneHun,

mC = 5'-MeTWILUTO3UH
G =ryaHuH,

T = TumuH,

e = 2'-O-MeTOKCUITUII-MOAU(PULUPOBAHHBIN HYKJICO3U/I,

k = cEt-momuduimpoBaHHBIN HYKIICO3UT,

d = 2'-1€30KCUHYKJICO3U U

s = THopochaTHaASI MEKHYKIICO3UTHAS CBSI3b.

s = THoochaTHAsS] MEKHYKIICO3HTHAS CBSI3b.

B HEekOTOPBIX BapraHTaX peaIu3aluu U300peTeHUsI COEAMHEHUE COIEPIKUT UM COCTOUT
u3 ISIS 577119 u konprorupytoue rpynnsl. ISIS 577119 npencrasnser coboi
MOIM(GUIMPOBAHHBIN OJIMTOHYKIICOTH, nMetoruit popmyiry: Aks Ads Tks Tds Tks Ads Tds
Gds mCds mCds Tds Ads mCds Aes Ges mCes mCes Te, rae

A = aneHuH,

mC = 5'-MeTHUJIIUTO3UH
G =ryaHuH,

T = TumuH,

e = 2'-O-MeTOKCUITUI-MOAU(PUIMPOBAHHBIN HYKIICO3U/I,

k = cEt-moaudunpoBaHHbBIN HYKIICO3U]I,

d = 2'-N1e30KCUHYKJIEO3UT U

s = THoochaTHAs] MEKHYKIICO3HUTHAS CBSI3b.

B HEekoTOPBIX BapraHTaX peau3aluyu U300 peTeHus COeAMHEHNEe, UMEIOIIee CIIe1yIOYIO
XUMHYECKYIO CTPYKTYPY, CONEPKUT Uitn cocTout U3 ISIS 505358 ¢ 5'-X, rae X nmpeacrasisieT
0001 KOHBIOTUPYIOIIYIO FPYIIY, OTMCAHHYIO B HACTOSIIIEM TIOKYMEHTE:
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B HekOTOPBIX BapuaHTaX pean3anyy U300peTeHUsI COEAUHEHUE COJIEPIKUT UITU COCTOUT
u3 SIS 712408, uMeEroIEro CIEAYIONIYI0 XUMUYECKYIO CTPYKTYPY:
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B HEKOTOPBIX BapraHTaX peaIu3aluu U300peTeHHs] COEAUHEHUE COIEPIKUT UIIM COCTOUT
u3 ISIS 695324, nMmeroero ClieayrIy XUMUIECKYIO CTPYKTYPY:
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B HEeKOTOPBIX BapraHTaX peaau3aluuu U300 peTeHUs] COSAUHEHUE COIEPIKUT UM COCTOUT
u3 SEQ ID NO: 3, 5'-GalNAc 1 XuMudecKkux MoauuKaIui 1 MpeACTaBICHO CIIeIyIomen

XUMHUUYECKOU CTPYKTYPOH:
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rae JIro0om R! npeacrasisier codort -OCH,CH,OCH3; (MOE), a R2 MIpeJICTaBIIsIeET cCOOOM

H; wm R! u R? Bmecte 00pa3yrT MOCTHUK, ITPU ITOM R! npeacrasisier cooot -O-, a R’
npeacrasisieT codori -CH,-, -CH(CH3)- unu -CH,CH»-, u R! uR? HAIIPSIMYIO CBSI3aHBI TaK,
4YTO 00pa3yroIuics MOCTUK BbIOpaH u3: -O-CH,-, -O-CH(CHj3)- u -O-CH,CH,-;

Y TS KX I0W Taphbl U3 R} uR* y OJTHOT'O KOJIbIIA, HE3AaBUCUMO JIJISI KaXKI0TO KOJIbIIA:

no6oit R? BbIOpaH u3 H u -OCH,CH,OCH3, a R* npeacrasisieT cooov H; unu R®uR* Bmecre
00pa3yroT MOCTHUK, ITPU 3TOM R} npeacraBisieT cooboi -O-, a rR* npeacrasisier cooort -CHo,-,

-CH(CH3)-umu -CH,CH»-, R*uR* HAIPSIMYIO CBSI3aHBI TaK, UTO 0OPa3yIOIIUNCI MOCTHK
BbIOpaH u3: -O-CH,-, -O-CH(CH3)- u -O-CH,CH>-;

uR’ BbIOpaH u3 H u -CH3;

aZ BpIOpan 3 S u 0.
B HEKOTOPBIX BapuaHTax peau3alii u300peTeHUs COSMHEHUE COJIEPIKUT aHTUCMBICIIOBBIT
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OJIMTOHYKJIEOTHU]I, OTMCaHHbIN B ITyonukanuu WO 2012/145697, moyitHOe coiepKaHue KOTOPOr
BKJIFOUEHO B HACTOSIIIMI JOKYMEHT MOCPEICTBOM CCBUJIKH, U KOHBIOTUPYIOIIYIO TPYMITY,
OITMCAHHYIO B HACTOSIIIEM JOKYMEHTE. B HEKOTOPBIX BapUaHTaX peaiu3aluu U300peTeHus
COEJIMHEHUE COAEPKUT AHTUCMBICIIOBBIN OJIMTOHYKJIEOTH/T, UMEIOLLIMI MOCIIEA0BATEILHOCTD
a30TUCTBIX OCHOBaHMi 10001 3 SEQ ID NO 5-310, 321-802, 804-1272, 1288-1350, 1364-
1372, 1375, 1376 v 1379, onucanubix B WO 2012/145697, © KOHBIOTUPYIOILYIO TPYIIIY,
OIMCAHHYIO B HACTOSIIEM JOKYMEHTe. B HEKOTOPBIX BapuaHTaX pean3alydu U300peTeHus
COE/IMHEHHUE COJIEPKUT AaHTUCMBICIIOBBIN OJIUTOHYKJIEOTH/T, OTTMCAHHBIN B IyOaukauu WO
2011/047312, nonHOoE coAepKaHUE KOTOPOM BKIIIOUEHO B HACTOSILIUI TOKYMEHT ITOCPEACTBOM
CCBUIKH, U KOHBIOTUPYIOLIYIO IPYIITY, ONIMCAHHYIO B HACTOSAIIEM IOKYMEHTE. B HEKOTOPBIX
BapUaHTaX peain3alyu U300pEeTeHUSI COEAMHEHUE COJIEPIKUT AHTUCMbBICIIOBBIN
OJIMTOHYKJIEOTH/T, UMEIOIIUHI MTOCIeA0BATEIbHOCTD A30TUCTHIX OCHOBaHMIM JTr000t 13 SEQ ID
NO 14-22, ommmcannbix B WO 2011/047312, 1 KOHBIOTUPYIOLILYIO TPYIIILY, OIIMCAHHYIO B
HACTOSIIIEM JOKYMEHTE. B HEKOTOPBIX BapuaHTaX peaM3alvi U300pEeTEeHUs COeIMHEHNE
COZEPKUT AaHTUCMBICIIOBBINM OJIMTOHYKJICOTH/T, OTTMCaHHBIN B myOaukamuu WO 2012/145674,
MOJIHOE COJIEP>KAHUE KOTOPOH BKIIFOUEHO B HACTOSIIINUNA JOKYMEHT IIOCPEACTBOM CChUIKH, U
KOHBIOTUPYIOILYIO TPYIIITY, ONTMCAHHYIO B HACTOSIIIEM JOKYMEHTE. B HEKOTOPBIX BapUaHTaX
peazanuy n300peTeHUsI COSAMHEHHUE COACPIKUT AHTUCMBICTIOBBIN OJIMTOHYKJIEOTH T, UMEIOIITHIA
IMOCIIeIOBATEIILHOCTh a30TUCTBIX OCHOBaHUH 1000 n3 SEQ ID NO 18-35, onucanHbix B WO
2012/145674. B HEKOTOPBIX BapUaHTaX peaau3ald H300peTEeHUs COeUHEHNE COTEPIKUT
JIBYXIIETIOYEUHBIN OJIMTOHYKJIEOTU, ONUCaHHbIN B mybukanyuu WO 2013/159109, noiHoe
COJIep’)KaHUE KOTOPOM BKIIFOYEHO B HACTOSIIMNA JOKYMEHT IIOCPEACTBOM CChUIKHU, U
KOHBIOTUPYIOILYIO I'PYIIILY, ONTMCAHHYIO B HACTOSIIEM JOKYMEHTE. B HEKOTOPBIX BApUAHTAX
peanu3anyu U300peTeHUs] COETMHEHUE COJIEPIKUT JBYXIETTOUECUHBIN OJTMTOHYKIICOTHU T, B
KOTOPOM OJHA CITUPAIb UMEET MOCIeA0BATEIbHOCTh a30TUCTBIX OCHOBaHMI1 110001 13 SEQ
ID NO 30-125, ottmcanabeix B WO 2013/159109. ITocneqoBaTeIbHOCTH 30 TUCTBIX OCHOBAHUIM
BCEX BBIMIEYITOMSIHYTBIX CChUIOUHBIX SEQ ID NO BKJIFOUEHBI B HACTOSIIMUN JOKYMEHT
IMOCPEACTBOM CCBUIKH.

TepaneBTuueckue nokazanus g HBV

B HEKOTOPBIX BapraHTaX peaInu3anui HACTOSIIEr0 U300 PETEHUS ITPUBEICHBI CITOCOOBI
MIPUMEHEHUSI KOHBIOTUPOBAHHOTO aHTUCMBICIIOBOT'O COE€IMHEHUS, HALEJIEHHOT'O Ha
HyKJIenHOBYI0 Kucioty HBV, mis MmoaynmupoBanus skcipeccur HBV y cyobekTa. B HeKOTOpBIX
BapuaHTax peaiu3alnuu u3oopereHus sxkcrpeccust HBV cHurkeHa.

B HEexkoTOPBIX BapraHTaX peaIu3aluu HACTOSIIEr0 U300 PETEHUS ITPUBEIEHBI CITIOCOOBI
MIPUMEHEHUSI KOHBIOTUPOBAHHOTO AaHTUCMBICIIOBOT'O COE€IMHEHMS, HALEJIEHHOT'O HA
HYKJICMHOBYIO KHcI0Ty HBV, B papmaneBTHUeCKON KOMITO3UIMU 15 JIeUeHus: cyObekTa. B
HEKOTOPBIX BApUAHTAX peasiM3alui U300PETEHUS CYOBEKT CTPAJaeT MaTOJIOTUYECKUM
COCTOSIHMEM, CBsI3aHHBIM ¢ HBV. B HEKOTOPBIX BapraHTaX peaau3alyu U300 peTeHus
[aTOJIOTMYECKOE COCTOSIHUE, cBsA3aHHOE ¢ HBV, BKItOYaeT, HO HE OrpPaHUYMBAETCS UMHU,
xponudeckyio HBV undexuuro, Bocnajaenue, pudpos, uuppo3, pak neueHH, CbIBOPOTOUHBIH
TenaTuT, pa3IuTHE KeJTUH, paK IeueHH!, BoCIajaeHue eueHu, puodpo3 meueHu, UPPo3 MEUeHHU,
MEYCHOYHYIO HEIOCTATOYHOCTD, MU Py3HOE renaToneuToIsspHOe BOCIIAIUTEIbHOE
3a00JieBaHMe, TeMO(haronuTapHbIii CHHIPOM, CBIBOPOTOUHBIN renatuT 1 HBV Bupemuio. B
HEKOTOPBIX BapUAHTaX peain3aly U300 PETEeHUS MATOIOTHYECKOE COCTOSIHUE, CBSI3AHHOE C
hBV, MOXkeT XapakTepu30BaThCI CUMIITOMAMU, KOTOPbIE MOTYT BKJIFOUATH JT000M UK BCe
U3 CIIeIYIOUIMX TPU3HAKOB: I'PUIIIIONO0100HOE 3a00JIeBaHuUE, CI1a00CTh, 00JIb, TOJIOBHAS OO0JIb,
JTUXOpaJKa, TOTePs AIMIMeTUTa, Iuapes, pa3IuTHE KeJTUd, TOIHOTAa U PBOTA, 00JIb B 00J1aCTH
TeYEHH, CTYJI TTIMHUCTOTO UJIU CEPOTOo LIBETA, OOIIMHI 3yl ¥ MOYA TEMHOTO I[BE€TA, B COUETAHUU
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C MOJIOKUTEIBHBIM TECTOM HA HaJIMYME BUpYca renatura B, BUpycHOro aHTureHa renatura
B 1ii ook TENTbHBIM TECTOM Ha HAJTMUME AHTUTEINA, CIENU(PUIHOTO K BUDYCHOMY AHTUTEHY
renatuTta B. B HEeKOTOpBIX BapraHTax peaau3auy U300peTeHusl CyObEKT UIMEET PUCK
MaTOJIOTUYECKOTO COCTOSIHUS, CBsi3aHHOTO ¢ HBV. Croz1a BXOASIT CyObeKThl, UMEIOIINUE OJUH
Wi 60J1ee (haKTOPOB PUCKA JIJISl PA3BUTHS IMATOJIOTUUECKOT'0 COCTOSIHUSA, cBsizaHHOTO ¢ HBVY,
BKJIIOYAs MOJIOBOM KOHTAKT C MHAUBUAYYMOM, UHU(PUIMPOBAHHBIM BUPYCOM renatura B,
MIPOKMBAHUE B OJJHOM JOME C MUHAMBUIYYMOM C ITOKU3HEHHOW UH(EKLMEN BUpyca rernaTura
B, Bo3zelicTBUE KpOBU UelOBeKa, MHPUIMPOBAHHOTO BUPYCOM renaTtuta B, unbexuus
3aIpeIeHHbIX BEIIECTB CYOBEKTOM C TeMO(UIINEN U TIOCEIIEHNE MECT PACIIPOCTPAHEHHUS
renatuta B. B HEeKOTOpbIX BapraHTax peaau3auuy U300peTeHus y cyobeKkTa
UIEHTU(ULMPOBAHA HEOOXOAUMOCTD JICUEHUS MATOJIOTUYECKOT O COCTOSIHUS, CBSI3AHHOTO C
HBV.

B HeKOTOPBIX BapuaHTax peaan3alui u300peTeH s TPeJIOKEH CIIOCOO CHUKEHUS yPOBHEN
JHK HBV w/umu anturenos HBV y xuBoTHOTO, MHpUIpoBanHoTo HBV, BKITFOUATOIIHIA
BBEICHUE YKA3aHHOMY )XKUBOTHOMY KOHBIOTHPOBAHHOI'O AHTUCMBICIIOBOTO COEIMHEHHS],
HALIEJICHHOTO Ha HYKJIEMHOBYIO KUciIoTy HBV. B HEKOTOPBIX BapuaHTax pajau3auuu
n300peTeHus aHTUreH npeacTasisieT coboit HBSAG ninmu HBeAG. B HeKOTOpbIX BapUaHTax
peanm3anyu n300peTeHus KoruecTBO aHTureHa HBV MoskeT OBITh CyIIECTBEHHO CHMXKEHO,
YTO IPUBOIUT K CEPOKOHBEPCUM.

B HEKOTOPBIX BapUaHTaX pean3alyi HACTOSILEr0 M300PETEHMsI TPUBEACHBI CIIOCOOBI
IIPUMEHEHUSI KOHBIOTMPOBAHHOI'O aHTUCMBICIIOBOI'O COEIMHEHMS, HALIEJICHHOTI'O HA
HYKJIEMHOBY!O Kucinoty HBV, 11 npou3BoAcTBa JIEKAPCTBEHHOI'O CPEACTBA.

B HEKOTOPBIX BapMaHTaX pea3alyi HACTOSILEr0 M300PETEHUS TPEITIOKEHO
KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE COEIMHEHUE, HALICTIEHHOE HA HYKJIEMHOBYIO KUCIIOTY
HBV, unu ero ¢apManeBTHUYECKH ITpUeMiieMast COJIb JIJIsi IPUMEHEHHUS B TEPATIUM.

B HEKOTOPBIX BapUaHTAX peaIM3alru U300PETEHUS TPEITTOKEHO KOHBIOTUPOBAHHOE
AHTUCMBICIIOBOE COCIMHEHUE, HALICIICHHOE HA HYKJIIEMHOBYO KucioTy HBV, 11 npuMeHnenus
IIPY JICYEHUU NTATOJIOTUUECKT COCTOSIHMS, cBsA3aHHOro ¢ HBV. ITaTomornueckoe cocrosinue,
cBsi3aHHoe ¢ HBV, BKiIIoUaeT, HO He OrpaHUYMBAETCS UMH, XpoHUYeckyto HBV undekuuto,
BOCIajieHue, puoOpo3, LMppo3, pak MEeYeHH, CBIBOPOTOUHBIN T€MATUT, PA3TIUTHE KETUH, PaK
TIEUeHH, BOCTIAJICHHE ITe4eHH, (MOPO3 MeUeHU, MPPO3 NIEUSHH, ITIEYCHOUYHYIO HEJOCTATOYHOCTD,
TG dy3HOE renaToueUIIoNISIPHOE BOCHAIUTEIbHOE 3a00J1eBaHue, reModarouuTapHblIii
CUHJIPOM, CBIBOPOTOYHBIN renatuT 1 HBV Bupemuro.

B HEKOTOpPBIX BapuaHTax peaM3auyy W300peTeHMs TPEAJIOKEHO KOHBIOTUPOBAHHOE
AHTUCMBICIIOBOE COEIMHEHUE, HALICIICHHOE HAa HYKJIEMHOBYO Kucinoty HBV, mis npumenenus
115 cHokeHus ypoBHed JIHK HBV w/unu anturena HBV y 5kMBOTHOTO MHPUUMPOBAHHOTO
HBYV, BKIIIO4YAIOIIETO BBEICHUE YKA3AHHOMY )XUBOTHOMY KOHBIOTUPOBAHHOTO
AHTUCMBICIIOBOTO COEMHEHNS, HALEJIEHHOT O HAa HYKJIEMHOBYIO KucioTy HBV. B HekoTOpBIX
BapUaHTax paM3alyy U300peTeHusl aHTUTreH npeacTasiseT coboit HBsAG uiu HBeAG. B
HEKOTOPBIX BApUMAHTAX peaiM3alyu U300peTeHUs KoauuecTBo aHTureHa HBV mosxer ObITh
CYLLECTBEHHO CHUXKEHO, UTO IIPUBOJIUT K CEPOKOHBEPCHUMU.

CrneyeT MOHUMATB, YTO JIFOOOE U3 OMIMCAHHBIX B HACTOSIIEM JTOKYMEHTE COEAMHEHUI
MOYKHO ITPUMEHSITH B BBILIEYITOMSHYTBIX ClTOCOOaX U MpuMeHeHusIX. Hanpumep, B HEKOTOPBIX
BapUaHTax peaan3alyy U300peTeHus] KOHBIOTUPOBAHHOE aHTUCMBICIIOBOE COEIMHEHMUE,
HaLEJICHHOE Ha HYKJIEMHOBY!O KUCIIOTY HBV, B BBIIIEYTOMSIHY TBIX CTOCOOAX M TPUMEHEHMSIX
MOJKET BKJIIOYATh, HO HE OPTaHUYUBASACH UMU, KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HanesneHHoe Ha SEQ ID NO: 1, KoTopoe COAEPKUT 110 MEHBIIEH MEPE 8 CMEKHBIX
a30TUCTBIX OCHOBaHuM nocnegoBateibHOCTU SEQ ID NO: 3-11; KOHBIOTUPOBAHHOE
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AHTUCMBICIIOBOE coequHeHure, HaleeHHoe Ha SEQ ID NO: 1, koTopoe CoOaepKUT
IMOCJIEIOBATEIbHOCTD a30TUCTRIX ocHOBaHUM 110001 13 SEQ ID NO: 3-11; coenuHeHwue,
cojziepkailiee uinm cocrosiee U3 ISIS 505358, ISIS 509934, ISIS 510100, ISIS 552023, ISIS
552024, ISIS 552032, ISIS 552859, ISIS 552925, vnu ISIS 577119 1 KOHBIOTUPYIOIIME IPYIIIIbL;
COeMHEHUE, COJIeprKallee aHTUCMBICIIOBBIN OJIMTOHYKJIEOTH/T, OTTMCAHHBIN B ITyOJIMKAIUA
WO 2012/145697, nojiHOE OIMUCAHKUE KOTOPOH BKITFOUEHO B HACTOSIIIIMI JOKYMEHT ITOCPEICTBOM
CCBUJIKH, U KOHBIOTUPYIOIIYIO IPYMITY; COEAUHEHUE, COJIEPKAIIEE AHTUCMBICIIOBBIN
OJIMTOHYKJICOTH/T, UMEIOIITUHI MTOCIEA0BATEIbHOCTD A30TUCTHIX OCHOBaHMIA JTF00O0oM 13 SEQ ID
NO 5-310, 321-802, 804-1272, 1288-1350, 1364-1372, 1375, 1376 u 1379, ormmcanubix B WO
2012/145697, 1 KOHBIOTUPYIONLYIO IPYIITY, OMMCAHHYIO B HACTOSIIIEM JOKYMEHTE; COCIMHEHUE,
COJZIEprKALIEE AHTUCMBICIIOBBIN OJIMTOHYKJIEOTH/T, UMEIOLLIMH ITOCIIEI0BATEBHOCTD A30TUCTBIX
ocHoBaHut 110601 13 SEQ ID NO 14-22, ontucanubix B WO 2011/047312, ¥ KOHBIOTUPYIOIIYIO
pyIIy, OMMCAHHYIO B HACTOSIIIIEM JOKYMEHTE; COeAMHEHUE, COJIeprKalllee aHTUCMbICIIOBBIN
OJIMTOHYKJIEOTU/T, UMEIOIIUHI MTOCIEA0BATEIbHOCTD A30TUCTBIX OCHOBaHMI JTto0ot u3 SEQ ID
NO 18-35, orucannbix B WO 2012/145674; v coeiMHEHUE, coJiepsKalliee IBYXLUEITOYeUHbIN
OJIMTOHYKJIEOTU, B KOTOPOM OJIHA CIIUPAJIb UMEET MOCIEA0BATEILHOCTh A30TUCTBIX
ocHoBanwuii o601 3 SEQ ID NO 30-125, ormucannbix B WO 2013/1591009.

2. Tpauctupetus (TTR)

TTR (Takxe U3BECTHBIN KAK MPEATTbOYMHUH, TUIIEPTUPOKCUHEMUS,
JIMCTIpeaibOyMUHEMHUeCKasi, TAPOKCHH; CTAPUYeCKHIl CUCTEeMHBINM aMUJIOWI03, aMUJTOWIHAS
nojuHeBporaTusi, amuinonnos I, PALB; muctpanctuperunemudeckasi, HST2651; TBPA;
JUCIpeaTbOyMUHEMUYECKast 3y TUPEOUTHAS TUTIEPTUPOKCUHEMMUS ) TIPEICTABIISIET COOOM OeoK
CBIBOPOTKU/TIIA3MbI U CIIMHHOMO3TOBOM KUJIKOCTH, OTBEYAIOIIWI 3a TPAHCIOPT TUPOKCHHA
u petuHoJa (Sakaki et al, Mol Biol Med. 1989, 6:161-8). CtpyktypHo TTR npeacrasiser
co0ol TOMOTeTpaMep; TOUCYHbIC MyTallMK U HEIIPAaBUIIbHOE CKpyUYMBaHUE OeJIKa MPUBOINUT
K OTJIOKEHUIO aMUJIOMTHBIX (PHOPUILIT U COTTPOBOKIAETCS TAKMMH PACCTPOMCTBAMU KaK
CTapYECKUM CUCTEMHBIN aMuIou103 (SSA), cemeriHast aMuiioniHas rnonMuesponatus (FAP)
v ceMeriHas amuionaHas kapauonatus (FAC).

TTR cUHTE3UPYETCS, B OCHOBHOM, IEYEHBIO U XOPUOWIHBIM CILJIETEHUEM TOJIOBHOT'O MO3Ta,
a TaKXe, B MEHbBIIIEH CTENEHH, ceTYaTKOM 11a3a y moaen (Palha, Clin Chem Lab Med, 2002,
40, 1292-1300). TpaHCTUPETUH, KOTOPBIE CUHTE3UPOBAH B IIEUEHU, CEKPETUPYETCS B KPOBb,
TOT/Ja KaK TPAHCTUPETHUH U3 XOPUOUTHOTO CIJIETEHUS MPEeAHA3HAYEH 151 CIMHHOMO3TOBOM
#uakocty (CSF). CUHTE3 TpaHCTUPETUHA B XOPMOUIHOM CIUIETEHUM COCTaBIIsieT OK0JI0 20%
OT OOIIET0 JIOKAJILHOIO CHHTE3a Oeitka M neliblx 25% ot obiero 6eiaka CSF (Dickson et al.,
J Biol Chem, 1986, 261, 3475-3478).

braromaps BO3MOXHOCTH BBIIIOJTHEHUSI TEHETUYECKUX U UMMYHOTUCTOXUMHUYECKUX
JIMaTHOCTUYECKUX TECTOB, ObLIIM OOHAPYKeHbI maneHThl ¢ TTR aMUI0M1030M BO MHOTHX
Hapoaax mupa. Hemasaue necnenosanus rnokasanu, uro TTR amunonnos npeacrasiser
co0oli He pesIKoe YHAEMUIECKOe 3a00JIeBaHNe, KaK CUMTAIIOCh paHee, U MOXKET ITopaxaTh He
MeHee 25% B3pocioro HacelieHus (Tanskanen et al, Ann Med. 2008; 40(3):232-9).

Ha 6uoxumudeckom ypoBHe TTR ObLT onpeiesieHo Kak OCHOBHOM O€JTKOBBIM KOMITOHEHT
B aMMJIIOMAHBIX oTI0xeHusIX mauueHToB ¢ FAP (Costa et al, Proc. Natl. Acad. Sci. USA 1978,
75:44991°4503), a mo3xe ObLTO OOHAPYKEHO, YTO 3aMEeHA METUMOHMHA HA BAJIMH B MIOJI0KEHUHU
30 aToro 6enka mpeacTaBiaseT codoi HauboJiee pacpoOCTPaAHEHHBIN MOJIEKYISIPHBIN T1ePeKT,
BBI3bIBAIOIIUI 3TO 3a00JeBaHue (Saraiva et al, J. Clin. Invest. 1984, 74: 104-119). ITpu FAP
MPOUCXOAUT IMMOBCEMECTHOE CUCTEMHOE BHEKJIETOUHOE OTJIOKEeHHUE cKorieHuil TTR, u
aMUJIOMTHBIC (PUOPHUILTBI BOSHUKAIOT I10 BCEM COSAMHUTEILHOM TKAaHU, OCOOEHHO B
nepudepudeckoit HepBHOI cucteme (Sousa and Saraiva, Prog. Neurobiol. 2003, 71: 385-400).
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ITocne otnoxenus TTR mpoucXxoauT akCOHHAs JiereHepanys, Oepyinas Hauaio B
HEMUETIMHU3MPOBAHHBIX U MUEIIMHU3UPOBAHHBIX BOJIOKHAX MAJIOTO IMAMETPA, YTO B KOHEUHOM
WUTOTE NPUBOIUT K IIOTEPE HEUPOHOB B FAHIVIMOHAPHBIX LEHTPAX.

AHTHCMBICTIOBBIE coeTMHeHus1, HanelleHHble Ha TTR, Obutn ormcanst panee B US 2005/
0244869, WO 2010/017509 u WO 2011/139917, nosHOE COAEPKAHUE KAXKIOTO U3 KOTOPBIX
BKJIFOUEHO B HACTOSIIMHI JOKYMEHT ITOCPEICTBOM CChIIKM. AHTUCMBICTIOBOE OJTUTOA30TUCTOE
ocHoBaHue, HaueneHHoe Ha TTR, ISIS-TTRgy, B HacTosiiee Bpemsi mpoxoauT 2/3 ¢azy

KJIMHUYECKUX UCTTBITAHUMN JIJTSI UCCITeTIOBAHUS €T0 3(D(PEKTUBHOCTH IPH JICUEHUH CYyOBEKTOB,
CTpaAAIOIIMX CEMEVHONM aMUIIOMAHOM NTOJMHEBponaTueil. OMHAKO BCe eI CYIIECTBYET
HEO0OXOAMMOCTD B 00ECIIEYCHUH MTAIIMEHTOB JIOTIOJIHUTEIbHBIMU U OoJtee 3(h(PeK TUBHBIMU
BO3MO>KHOCTSIMU JICUECHHUSI.

Hekotopbie KOHBIOTMPOBAHHBIE AHTUCMBICIIOBBIE COC/IMHEHM S, HALIEJIEHHBIE HA
HyKJeuHOBYIO kuciioty TTR

B HeKOTOpBIX BapraHTaX pealn3aluy U300peTeHNsI KOHBIOTUPOBAHHBIE AHTUCMBICTIOBBIE
COEIMHEHUS HALEJIEHbl HA HYKJIEMHOBYIO KUCIOTY TTR, HMEIOLIyI0O ITOCIIe10BATEIBHOCTD C
HoMmepom nocryna GENBANK® NM_000371.3, koTopasi BKIIIOYEHA B HACTOALIMN TOKYMEHT
kak SEQ ID NO: 2. B HeKOTOpBIX TAKMX BapUaHTaX peaan3alui U300peTeHUs
KOHBIOTUPOBAHHOE AaHTUCMBICIIOBOE COoeIMHEHME, HallesieHHOE Ha SEQ ID NO: 2, mo MeHblen
Mepe Ha 90%, o MeHblen mepe Ha 95% winum Ha 100% xomriuiemenTapHo SEQ ID NO: 2.

B HekOoTOpBIX BapuaHTaxX peaiM3aiyu U300peTeHUs] KOHbIOTMPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conepKUT 1o MEHbIIENR MEpPEe 8 CMEKHBIX
a30TUCTBIX OCHOBaHMI 110001 u3 SEQ ID NO: 12-19. B HEKOTOpPBIX BapUaHTAX peaan3anuu
HU300peTeHrs KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE coeIMHEeHMe, HaleraeHHoe Ha SEQ ID NO:
2, COJIEPKUT MOCIIEA0BATEIILHOCTh a30TUCTBIX OCHOBaHuM 10001 u3 SEQ ID NO: 12-19.

B HekOTOpBIX BapuaHTaxX peaM3ainydy U300peTeHUs] KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conepKuUT 1o MEHbIIENR Mepe 8 CMEXKHBIX
a30TUCTBIX OCHOBaHMi nocienosatenbHocTd SEQ ID NO: 12. B HEKOTOPBIX BapuaHTax
peanuzanyu U300 peTeHUs] KOHbIOTMPOBAHHOE AHTUCMBICIIOBOE COEIMHEHUE, HAlIEJIEHHOE Ha
SEQ ID NO: 2, coepXuT IOCIeI0BATEIbHOCTb a30TUCThIX 0OcHOBaHU SEQ ID NO: 12.

B HekOoTOpBIX BapuaHTaxX peaM3anyy U300peTeHUs] KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
coenunHenue, HauenmeHHoe Ha SEQ ID NO: 2, comepXUT 110 MEHBIIER MEpPE 8§ CMEXKHBIX
a30TUCTBIX OCHOBaHMi nocienosarenbHocTd SEQ ID NO: 13. B HEKOTOPBIX BapUaHTax
peanu3anyu U300 peTeHs] KOHbIOTMPOBAHHOE AaHTUCMBICIIOBOE COEIMHEHUE, HAlleJIEHHOE Ha
SEQ ID NO: 2, coiepKUT MOCIIeI0BATEIBHOCTh a30TUCTBhIX ocHOBaHU SEQ ID NO: 13.

B HEeKOTOPBIX BapraHTaX peau3aluu U300peTeHHs] KOHbIOTMPOBAHHOE AaHTUCMBICIIOBOE
coenunHenue, HauermeHHoe Ha SEQ ID NO: 2, coepXUT 110 MEHBIIER MEpe 8§ CMEXKHBIX
a30TUCTBIX OCHOBaHMi nocnenosatenbHocTd SEQ ID NO: 14. B HEKOTOPBIX BapUaHTax
peanu3anyu U300 peTeHUs] KOHBIOTMPOBAHHOE AaHTUCMBICIIOBOE COEIMHEHUE, HAlleJIEHHOE Ha
SEQ ID NO: 2, coiepkuT IOCIeI0BATEIBHOCTb a30TUCThIX ocHOBaHU SEQ ID NO: 14.

B HEeKOTOPBIX BapraHTaX peaau3aluu U300peTeHHs] KOHBIOTMPOBAHHOE AaHTUCMBICIIOBOE
coeauHenue, HaneineHHoe Ha SEQ ID NO: 2, conepuT 110 MEHbIIEH Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHMi nocnenosatenbHocTd SEQ ID NO: 15. B HEKOTOPBIX BapyaHTax
peanu3anyu U300peTEHUs] KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE COEIMHEHUE, HALIEJIEHHOE Ha
SEQ ID NO: 2, comepXuT MOCIeI0BATEIbHOCTh a30TUCTHIX ocHOBaHW SEQ ID NO: 15.

B HEKOTOPBIX BapraHTaX peau3aluu U300peTeHHs] KOHbIOTMPOBAHHOE AaHTUCMBICIIOBOE
coeauHenue, HanerneHHoe Ha SEQ ID NO: 16, conepXuUTt o MeHbIIEeH Mepe 8 CMEXHBIX
a30TUCTBIX OCHOBaHuUM nocinenoBatebHOCTH SEQ ID NO: 78. B HeKOTOpBIX BapruaHTax
peanu3anru U300peTeHUs] KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE COEIMHEHUE, HALIEJIEHHOE Ha
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SEQ ID NO: 16, coaepKuT IOCIea0BaTeIIbHOCTb a30TUCThIX OcHOBaHUI SEQ ID NO: 78.

B HekOTOpBIX BapuaHTaX peain3aiyu U300peTeHUsI KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conepKUT 1o MEHbIIENR Mepe 8 CMEKHBIX
a30TUCTBIX OCHOBaHMi rocienosartenbHocTd SEQ ID NO: 17. B HEKOTOPBIX BapyuaHTax
peanuzanyu U300peTeHUs KOHBIOTUPOBAHHOE aHTUCMBICTIOBOE COEIMHEHME, HalleJIEHHOE Ha
SEQ ID NO: 2, cogepXuT Mocaea0BaTeIbHOCTh a30TUCThIX ocHOBaHuM SEQ ID NO: 17.

B HekOoTOpBIX BapuaHTaxX peai3aiyu U300peTeHUs] KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conepKUT 1o MEHbIIENR MepPe 8 CMEKHBIX
a30TUCTBIX OCHOBaHMi rocienosarenbHocTd SEQ ID NO: 18. B HEKOTOPBIX BapuaHTax
peanu3anyu U300peTeHUs] KOHBIOTUPOBAHHOE aHTUCMBICTIOBOE COEIMHEHME, HalleJIeHHOE Ha
SEQ ID NO: 2, coaepXuT Mocae10BaTeIbHOCTh a30TUCThIX ocHOBaHuK SEQ ID NO: 18.

B HekOTOpBIX BapuaHTaxX peam3anyy U300peTeHUs] KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conepKUT 1o MEHbIIENR MepPe 8 CMEXKHBIX
a30TUCTBIX OCHOBaHMi nocienosatenbHocTd SEQ ID NO: 19. B HEKOTOPBIX BapuaHTax
peanu3anyu u300peTeHUs] KOHBIOTUPOBAHHOE aHTUCMBICTIOBOE CO€IMHEHME, HalleJICHHOE Ha
SEQ ID NO: 2, coepXUT IOCIeI0BATEIBHOCTh a30TUCThIX 0OcHOBaHU SEQ ID NO: 19.

Tabauna 3. AHTHCMBICIIOBBIE coeuHeHusn, Hanedennbie HA TTR SEQ 1D NO: 2

Caiar-
SEQID
ISIS Ne MHIIEeHb IMocnenoBarensnocTh (5°-3°) MoTHB o
HHHIHALHHA

420915 508 TCTTGGTTACATGAAATC | eeeceeddddddddddeece 12
CcC ee

304299 507 CTTGGTTACATGAAATCC | eececddddddddddeee 13
CA ce

420921 515 GGAATACTCTTGGTTACA | eeeeeddddddddddeee 14
TG ce

420922 516 TGGAATACTCTTGGTTAC | eeeeeddddddddddeee 15
AT ee

420950 580 TTTTATTGTCATCTGCCTGG eeeeedddciidddddeee 16

420955 585 GAATGTTTTQTTGTCTCTG eeeeeddd(igdddddeee 17

420957 587 AGGAATGTTTTATTGTCT | ececeddddddddddeee 18
CT ee

420959 589 ACAGGAATCGTTTTTATTGT eeeeedddiidddddeee 19

B HCKOTOPLIX BapUaHTax pcajin3alun I/I306PCTCHI/I$I COCOIUHCHHUE COOCPKUT UIIU COCTOUT

u3 ISIS 420915 u konwsrorupytomue rpynmsl. ISIS 420915 npencrasinser coboi

MOU(GUIMPOBAHHBIN OJIMTOHYKJICOTH T, uMerorvii popmyiry: Tes mCes Tes Tes Ges Gds Tds
Tds Ads mCds Ads Tds Gds Ads Ads Aes Tes mCes mCes mCe, rae

A = aneHuH,

mC = 5'-MeTUIIUTO3UH

G =ryaHuH,
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T = TumMuH,

e = 2'-O-MeTOKCHITUII-MOAU(PUIIMPOBAHHBIN HYKJICO3H/I,

d = 2'-n1e30KCUHYKJIEO3U U

s = THopochaTHaAsI MEKHYKIICO3HTHAS CBSI3b.

B HekOTOpBIX BapuaHTaX pean3anydyd U300peTeHUs] COEAMHEHUE COJICPIKUT UITU COCTOUT
u3 ISIS 304299 u konwsrorupytomue rpynmsl. ISIS 304299 npencrasiser coboi
MOJIM(GUIMPOBAHHBIN OJIMTOHYKJICOTH T, uMerorvii popmyiry: mCes Tes Tes Ges Ges Tds Tds
Ads mCds Ads Tds Gds Ads Ads Ads Tes mCes mCes mCes Ae, rie

A = aneHuH,

mC = 5'-MeTHUJIIUTO3UH

G =ryanuH,

T = TuMuH,

e = 2'-O-MeTOKCHUITUI-MOU(PUIIMPOBAHHBIN HYKJICO3U/I,

d = 2'-1e30KCUHYKJICO3U U

s = ThoochaTHASI MEKHYKIICO3UTHAS CBSI3b.

B HeKOTOPBIX BapuaHTaX peain3ainyy U300pEeTEeHUsI COEAMHEHUE COJIEPIKUT UITU COCTOUT
u3 ISIS 420921 u konwprorupytoiue rpynnsl. ISIS 420921 npeacrasiser co6oi
MOIU(UIMPOBAHHBIN OJIMTOHYKIIEOTUT, UMetoluil popmyity: Ges Ges Aes Aes Tes Ads mCds
Tds mCds Tds Tds Gds Gds Tds Tds Aes mCes Aes Tes Ge, rae

A = anenun,

mC = 5'-MeTWILMTO3UH
G =ryaHuH,

T = TumuH,

e = 2'-O-MeTOKCUITUI-MOAN(PUIMPOBAHHBIN HYKIICO3U/I,

d = 2'-n1e30KCUHYKJIEO3U/T U

s = THopochaTHAS] MEKHYKIICO3HTHAS CBSI3b.

B HEKOTOPBIX BapraHTaX peaau3aluu U300 peTeHUsI COSAUHEHUE COIEPIKUT UM COCTOUT
u3 ISIS 420922 u konprorupytomue rpynnsl. ISIS 420922 npencrasiser co6oi
MOIU(PUIMPOBAHHBIN OJIMTOHYKJIEOTUT, uMetotiuii hopmyity: Tes Ges Ges Aes Aes Tds Ads
mCds Tds mCds Tds Tds Gds Gds Tds Tes Aes mCes Aes Te, rae

A = aneHuH,

mC = 5'-MeTUIIUTO3MH

G =ryaHuH,

T = TumMuH,

e = 2'-O-MeTOKCUITUI-MOAU(PUIMPOBAHHBIN HYKIICO3U/I,

d = 2'-1e30KCUHYKJICO3U U

s = Tho(ochaTHasT MEKHYKIICO3UTHAS CBS3b.

B HekOTOPBIX BapuaHTaX pean3anyu U300peTeHUsI COEMHEHUE COJIEPIKUT UITU COCTOUT
u3 ISIS 420950 u konsrorupytoiue rpynmsl. ISIS 420950 npeacrasiser coboi
MOU(GUIMPOBAHHBIN OJIMTOHYKJIEOTH, uMetomui popmyiry: Tes Tes Tes Tes Aes Tds Tds
Gds Tds mCds Tds mCds Tds Gds mCds mCes Tes Ges Ges Ae, rie

A = azeHuH,

mC = 5'-MeTWILUTO3UH
G =ryaHuH,

T = TumMuH,

e = 2'-O-MeTOKCHUITUI-MOIU(PUIIMPOBAHHBIN HYKJICO3U/I,
d=2'-1e30KCUHYKJIEO3U/]I U
s = TuoochaTHAST MEKHYKIICO3UIHAS CBSI3b.
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B HEKOTOPBIX BapraHTaX peau3aiuu U300 peTeHUs COSAUHEHUE COIEPIKUT UIIM COCTOUT
u3 ISIS 420955 u xonswrorupyome rpymsl. ISIS 420955 npeacrasiset codoii
MOU(PUIMPOBAHHBIN OJIMTOHYKJICOTUI, Meroruii hopmyiy: Ges Aes Aes Tes Ges Tds Tds
Tds Tds Ads Tds Tds Gds Tds mCds Tes mCes Tes Ges mCe, rae

A = azieHuH,

mC = 5'-MeTWILUTO3UH

G =ryaHuH,

T = TUMUH,

e = 2'-O-MeTOKCUATUII-MOAU(PUIIMPOBAHHBIN HYKJICO3H/I,

d = 2'-1€30KCUHYKJICO3U U

s = THopochaTHaAsI MEKHYKIICO3UTHAS CBSI3b.

B HeKOTOPBIX BapuaHTaX pean3anydyd U300peTeHUsI COEAUHEHUE COJICPIKUT UITU COCTOUT
u3 ISIS 420957 u konwsrorupytomue rpynmsl. ISIS 420957 npencrasinser coboi
MOIM(UIMPOBAHHBIN OJIMTOHYKIIEOTH T, UMetomuit popmyiry: Aes Ges Ges Aes Aes Tds Gds
Tds Tds Tds Tds Ads Tds Tds Gds Tes mCes Tes mCes Te, rae

A = aneHuH,

mC = 5'-MeTWILMTO3UH
G =ryaHuH,

T = TumMuH,

e = 2'-O-MeTOKCUITUI-MOAUDHUIIMPOBAHHBINA HYKIICO3U/I,

d = 2'-1e30KCUHYKJICO3U U

s = THoochaTHASI MEKHYKIIEO3UIHAS CBSI3b.

B HEKOTOPBIX BapraHTaX peau3ainui U300 peTeHHsI COSAUHEHUE COIEPIKUT UIIA COCTOUT
u3 ISIS 420959 u xonswrorupyrome rpymmsl. ISIS 420959 npeacrasiset codoi
MO IM(PUIMPOBAHHBIN OJIMTOHYKIICOTHT, UMeroIuil hopmyity: Aes mCes Aes Ges Ges Ads Ads
Tds Gds Tds Tds Tds Tds Ads Tds Tes Ges Tes mCes Te, rme

A = azneHuH,

mC = 5'-MeTWILMTO3UH

G =ryaHuH,

T = TuMuH,

e = 2'-O-MeTOKCHUITHII-MOIU(UIMPOBAHHBIN HYKIICO3U/T

d = 2'-n1e30KCUHYKJIEO3UT U

s = THoochaTHAsS] MEKHYKIICO3HTHAS CBSI3b.

B HEeKOTOPBIX BapraHTaX peaIu3aluyu U300 peTeHus COeAUHEHNEe, UMEIOIIee CIIeT1yIOIYIO
XUMHYECKYIO CTPYKTYDPY, COAEPKUT Uitu cocTout u3 ISIS 420915 ¢ 5'-X, rae X nmpeacrasisieT
000l KOHBIOTUPYIOIIYIO TPYIITY, OTMCAHHYIO B HACTOSIIIEM TOKYMEHTE:

40

45
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B HeKOTOPBIX BapuaHTaX peain3ainyy U300pEeTeHUsI COEAUHEHUE COJIEPIKUT UITU COCTOUT
u3 ISIS 682877, uMerolero ciieayrlyo XMMUIECKYIO CTPYKTYpPY:
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B HeKOTOPBIX BapuaHTaX pean3anyy U300peTeHUsI COEAUHEHUE COJIEPIKUT UITU COCTOUT
u3 ISIS 682884, nmeroiiero clieayrlyo XMMUIECKYIO CTPYKTYPY:

Crp.: 117



10

5

20

25

30

35

40

45

B HekOTOPBIX BapuaHTaX pean3anydyd U300peTeHUsT COeAMHEHUE COJICPIKUT UITU COCTOUT
u3 SEQ ID NO: 12, 5'-GalNAc 1 XuMHUYECKUX MOIUDUKAIMIA, U TTPECTABICHO CIIeayIole

XUMHUUYECKOU CTPYKTYPOH:
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rae JIro0om R! npencrasiser coboit -OCH,CH,OCH3 (MOE), a R2 MpeJICTaBIIsIET COOOM

H; vim R! u R? Bmecre 00pa3yloT MOCTUK, ITPU 3TOM R! npeacrasisier cooot -O-, a R?

npeacrasisieT codort -CH,-, -CH(CH3)- unu -CH,CH»-, u R!' u R? HAIIPSIMYIO CBA3aHBI TAK,
YTO 00pa3yroMiics MOCTUK BbIOpaH u3: -O-CH,-, -O-CH(CHj3)- u -O-CH,CH»-;

Y TS KX I0M Taphl U3 R} uR* y OJTHOTO KOJIbIIa, HE3aBUCUMO JIJIS KaXKI0TO KOJIbIIA:

mo6oit R BbIOpaH u3 H u -OCH,CH,OCHj3, a rR* npezacrasisier coboit H; nmum R® uR* Bmecte
06pa3yIOT MOCTHK, IIpH 3ToM R> ipecrasisier co6oit -O-, a R* npeacrasmsier co6oit -CHj-,

-CH(CH3)-umu -CH,CH»-, u R*uR* HaIPSIMYIO CBSI3aHBI TaK, UTO 0OPa3yIOIUNCI MOCTHK
BbIOpaH u3: -O-CH,-, -O-CH(CH3)- u -O-CH,CH>-;

uR> BbIOpaH u3 H un -CHjs;

aZBpiOpan u3 S u O,
B HEKOTOPBIX BapruaHTax peaanu3alii U300 peTeHUs COSAMHEHUE COJIEPIKUT aHTUCMBICIIOBBIN
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OJIMTOHYKJICOTH/I, ONTMcaHHbIN B mmyoaukammu WO 2011/139917 wmm US 8101743, monaHoe
COAEPKAHUE KOTOPBIX BKIIFOYEHO B HACTOSIIMI TOKYMEHT OCPEACTBOM CCBUIKH, U
KOHBIOTUPYIOIIYIO TpyMITy. B HEKOTOPBIX BapraHTaX pean3aluu U300 pEeTEeHUS] COeqUHEHKE
COAEPKUT AHTUCMBICIIOBBIN OJIMTOHYKJIEOTH]I, UMEIOIIMHI OCIIET0BATEIILHOCTD a30TUCTBIX
ocHoBanwui o601 3 SEQ ID NO 8-160, 170-177, ommmcanubix B WO 2011/139917, u
KOHBIOTUPYIOLIYIO IPYIITY, OMCAHHYIO B HACTOSIIEM JJOKYMEHTE. B HEKOTOPBIX BapHaHTaX
peaM3any U300 peTeHUsI COSAMHEHUE COAEPKUT AHTUCMBICIIOBBIN OJIMTOHYKJIEOTH T, UMEIOLLIUI
IMOCJIEIOBATEIILHOCTD a30TUCTBIX OCHOBaHMI1 JTF000# 13 SEQ ID NO 12-89, onmucanubix B US
8101743, u KOHBIOTUPYIOILYIO FPYIITY, ONMMCAHHYIO B HACTOSIIEM TOKYMEHTE. B HEKOTOPBIX
BapUaHTaX peaM3aluu U300 pEeTeHUs COEAUHEHHUE COIEPIKUT AaHTUCMBICTIOBBIN
OJIMTOHYKJIEOTUI, UMEIOILMI ITOCIIEA0BATENIBHOCTD A30TUCTBIX OCHOBAHUIA, KOMIUIEMEHTAPHYIO
MPEANIOYTUTEILHOMY LielIeBoMY cerMeHTy 000t u3 SEQ ID NO 90-133, onucanubix B US
8101743, 1 KOHBIOTUPYIOIILYIO T'PYIINY, ONIMCAHHYIO B HACTOSIIEM JIOKYMEHTE.
ITocnenoBaTenbHOCTH A30TUCTBIX OCHOBAHUI BCEX BBILIEYIIOMSAHYTBIX clipaBOUYHbIX SEQ ID
NO BKJIFOUEHBI B HACTOSIILIMNA JOKYMEHT IIOCPEACTBOM CCBUIKH.

Tepanestuueckue nokazanus st TTR

B HEexkoTOPBIX BapraHTaX peaau3alui HACTOSIIEro U300 pEeTEHUs TPUBEIEHBI CITIOCOOBI
IIPUMEHEHUS KOHBIOTUPOBAHHOI'O AHTUCMBICIIOBOTO COCIMHEHMS], HALICIICHHOI'O Ha
HyKJIeMHOBY!0 KucinoTy TTR, st MogypoBaHnust skcripeccur TTR y cyObekTa. B HekoTophIx
BapHaHTaXx peajauzanuu uzooperenus saxcrpeccus TTR cHuxkeHa.

B HEKOTOPBIX BapHaHTAX peaInu3aluu HACTOSILIEr0 U300 PETEHUS TPUBEIEHBI CIIOCOOBI
IIPUMEHEHUSI KOHBIOTMPOBAHHOI'O aHTUCMBICIIOBOI'O COEIMHEHMS, HALEJIEHHOI'O HA
HYKJIeMHOBYIO0 kuciioTy TTR, B hapManeBTHUECKON KOMITO3UIUM TS JIeUeHUsI CyObekTa. B
HEKOTOPBIX BapUAHTaX pealiM3aliyd U300pETEHUsS! CYOBEKT CTPadaeT 3a00I€BAHUEM,
PaCCTPONCTBOM UM IATOJIOTUUECKUM COCTOSIHUEM, CBSI3AHHBIM C TPAHCTUPETUHOM, UITA ET'0O
CUMITOMOM. B HEKOTOPBIX BApUAHTAX peaIU3alru U300peTeHus 3a001eBaHNE, PACCTPONUCTBO
WM MTaTOJIOTUUECKOE COCTOSTHUE, CBSI3AHHOE C TPAHCTUPETUHOM, MPEJICTABIISIET COOOM
TPAHCTUPETUHOBBIN aMUIIOU03. «AMUIIOU03, CBSI3aHHBIN C TPAHCTUPETUHOM» WJIH
«TPAHCTUPETUHOBBIN aMUIIOU103», UIIU «TPAHCTUPETUHOBOE AMUIIOUIHOE 3a00JIEBAHUE,
IIPU UCIIOJIb30BAHUU B HACTOSIIIIEM JOKYMEHTE, IIPEJICTABIISIET COOOM TI00YI0 MATOIOTHIO UIIH
3a00JIeBaHMe, CBSI3aHHOE C TUC()YHKIMEN UIN JUCPETYIISNMel TPAHCTUPETHHA, KOTOpast
MPUBOJIUT K OOPA30BAHUIO COJIEPKAIIUX TPAHCTUPETUH aMUIIOUTHBIX (PUOPHILIL.
TpaHCTUPETUHOBBINM AMUIIOUA03 BKIIIOYAET, HO HE OTPAHUYMBAETCS. UMM, HACIIEICTBEHHDIN
TTR aMuiionno3, JIENTOMEHUHI €AJIbHBIA AMUJIOU103, CEMENHYIO AMUIIOUIHYIO
nosimHeBponatuto (FAP), ceMeliHyr0 aMUIOUIHYIO0 KapAUOMUOIIATHIO, CEMEHWHBIN
OKYJIOJIEITOMEHUHT €AIbHBIA aMUIIOMA03, CTAPYECKUN aMUIIOUI03 CEPALA UIIA CTAPUYECKUM
CHUCTEMHBIN aMUJIOUI03.

B HEKOTOPBIX BapHaHTAX peaInu3aluu HACTOSILIEr0 U300 PETEHUS TPUBEIEHBI CIIOCOOBI
IIPUMEHEHUSI KOHBIOTMPOBAHHOI'O aHTUCMBICIIOBOI'O COEIMHEHMS, HALETIEHHOT'O HA
HyKJ1enHOBYI0 kuciioty TTR, mis npousBoacTBa J1€KapCTBEHHOI'O CPEACTBA.

B HEKOTOPBIX BapraHTaX peaInu3aluu HACTOSIIErO0 U300 PETEHUS TPEITTIOKEHO
KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE COEAMHEHNE, HALICIIEHHOE HA HYKJIEMHOBYIO KUCIIOTY
TTR, viu ero papmManeBTHUECKH MpUeMIIeMasi COJIb JJIS IPUMEHEHHUS B TEPATTUH.

B HEKOTOPBIX BapraHTaX peaTu3aiyu U300 peTeHUs MPeIIoKEHO KOHbIOTHPOBAHHOE
AHTUCMBICIIOBOE COEIMHEHUE, HALIEJICHHOE Ha HYKJIEMHOBYIO KUCII0TY TTR, 11 mnpuMeHeHus
TMIpY JICUEHUH 3a00JI€BAHUS, PACCTPOMCTBA, MATOJIOTUUECKOT O COCTOSIHUSI UJTM €T'0 CUMITTOMA,
CBSI3aHHOT'O C TPAHCTUPETUHOM. B HEKOTOPBIX BaprMaHTaX peau3aluu U300 peTeHus
3a00JIeBaHUE, PACCTPONUCTBO WM MMATOJIOTUYECKOE COCTOSIHUE, CBI3AHHOE C TPAHCTUPETUHOM,
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MPEICTABIISIET COOOM TPAHCTUPETUHOBBIN AMHUIIOMIO3.

CrnenyeTr MOHUMATh, YTO JTI0O0€ U3 ONTMCAHHBIX B HACTOSIIEM JOKYMEHTE COECAMHEHUIN
MOYKHO MTPUMEHSITH B BBIIIIEYTOMSIHYThIX ClTOcOOax U MpuMeHeHusIX. Hampumep, B HEKOTOPBIX
BapUaHTaX peain3alyu U300peTeHUs KOHbIOTUPOBAHHOE AHTUCMBICIIOBOE COEIUHEHUE,
HalleJIeHHOE Ha HYKJIEMHOBYIO KUCIOTY TTR, B BBIIIEYyMOMSIHYTHIX CITOCOOAX U TPUMEHEHUSIX
MOXET BKJIOUaTh, HO HE OPraHUYMBASICh MU, KOHBIOTUPOBAHHOE AHTUCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, koTopoe cCoaepKUT IO MEHbLIEHN MEPE 8 CMEKHBIX
a30TUCTBIX ocHOBaHMI 110001 13 SEQ ID NO: 12-19; KOHBIOTUPOBAHHOE AaHTUCMBICTIOBOE
coenuHenue, HatemeHHoe Ha SEQ ID NO: 2, KoTopoe COEepKUT MOCIIEI0BATEIBHOCTD
a30TUCTBIX OCHOBaHMI 10001 13 SEQ ID NO: 12-19; coenuHeHue, coaepikaliee Uik COCTOSIIee
u3 ISIS 420915, ISIS 304299, ISIS 420921, ISIS 420922, ISIS 420950, ISIS 420955, ISIS 420957
vy ISIS 420959 u KOHBIOTUPYIOUIWE TPYIIIbI; COEAUHEHHE, COJICPKAIIEe AHTUCMBICIIOBBIN
OJIMTOHYKJIEOTHT, ontucaHHbIi B WO 2011/139917 wnu US 8101743, riosiHOE coaepKaHue
K01 U3 KOTOPBIX BKJIIIOUEHO B HACTOSIIUI JOKYMEHT MTOCPEICTBOM CCBUIIKH, U
KOHBIOTUPYIOIIYIO IPYIIILY; COEAUHEHUE, COJECPKAIIEE AHTUCMBICIIOBBII OJIMTOHYKJIEOTHU/,
VMMEIOIIHI ITOCIIeIOBATEIILHOCTh a30TUCTBIX OCHOBaHMI 110001 13 SEQ ID NO 8-160, 170-
177, ottucanubix B WO 2011/139917, 1 KOHBIOTUPYIOLLYIO IPYIIILY, ONIMCAHHYIO B HACTOSILLIEM
JIOKYMEHTE; aHTUCMBICIIOBBIN OJIMTOHYKJIEOTU]], UMEIOLLIUM IIOCIIEA0BATEIBHOCT A30 TUCTBIX
ocHoBanwmit 10001 3 SEQ ID NO 12-89, onmucanubix B US 8101743, U KOHBIOTUPYIOLIYIO
CpYIIILY, OTIUCAHHYIO B HACTOSILEM JOKYMEHTE; UJIU COEIMHEHUE, COJIEPKAILEE AHTUCMBICTIOBBIN
OJIMTOHYKJIEOTH]T, UMEIOIIUI MOCIIEA0BATEIBHOCTD A30TUCTBIX OCHOBAHUI, KOMIUIEMEHTAPHYIO
MPEAMOYTUTEILHOMY LIeIeBOMY cerMeHTY Jiroooit 3 SEQ ID NO 90-133, ormmucanHbix B US
8101743, 1 KOHBIOTUPYIOLIYIO T'PYIIILY, OMIMCAHHYIO B HACTOSIIIEM JTOKYMEHTE.
[TocnenoBaTenbHOCTH A30TUCTBIX OCHOBAHUI BCEX BBILIEYIIOMSHYTBIX clipaBO4YHbIX SEQ ID
NO BKJIIOUEHBI B HACTOSIIIMHI TOKYMEHT IOCPEACTBOM CChUIKH.

E. HekoTopsble apmaneBTUHIeCKHe KOMITO3HUIUH

B HEKOTOPBIX BapuaHTaX peaM3alry HACTOSIIErO ONUCAHUS ITPUBEICHBI
(hapManeBTUUECKHE KOMITO3HUIIMH, COJIEPKAIIME OJTHO WU 00JIee aHTUCMBICIIOBBIX COSMHEHUIA.
B HekOTOPBIX BapuaHTax pear3anyy u300peTeHus Takas papManeBTUUeCKask KOMITO3UIUS
COICPKUT TTOAXO SN (hapMaleBTUUECKH ITPUEMIIEMBbII pa30aBUTEIb UIIU HOCUTEIh. B
HEKOTOPBIX BapUaHTaX peali3aiyi n300peTeHus (papManeBTHIeCKa st KOMITO3UIHS COACPIKUAT
CTEPUJIbHBIN COJIEBOM PACTBOP M OJTHO WU 00JIee aHTUCMBICIIOBBIX COeTMHEHUMN. B HEKOTOPBIX
BapUaHTaX peajiM3alui U300peTeHUs Takas papMaleBTHIeCKast KOMITO3HUIUS COCTOUT U3
CTEPUIIBHOT'O COJIEBOTO PACTBOPA U OJTHOTO WIJIM 00JIee aHTUCMBICIIOBBIX COe/IMHEHU1. B
HEKOTOPBIX BapUAHTAX pealn3alyiy U300peTEeHHSI CTEPUITBHBINM COJIEBOM PACTBOP MPEICTABIISIET
c00011 cosieBOM pacTBOp (papManeBTUUECKON MapKu. B HEKOTOPBIX BapUaHTaX peaanu3anuu
n3o0peteHus papManeBTUUECKAST KOMITO3UIMS COJIEPKUT OJTHO WM 00JIee aHTUCMBICIIOBBIX
COEMHEHUN U CTEPUIbHYIO BO/Iy. B HEKOTOPBIX BapuaHTaX peav3aluuu U300peTeHUst
dhapmalneBTUYECKAs] KOMITO3ULIUSI COCTOUT U3 OJTHOTO WK 00Jiee AaHTUCMBICIIOBBIX COSIMHEHUMN
Y CTEPUJIbHOM BOJIbl. B HEKOTOPBIX BapUaHTaX peajiu3aliy M300peTeHus CTEPUIIbHBIN COTIEBOMN
pacTBOp MpeAcTaBiIseT coOoi Boay hapMaleBTUYECKON MapKu. B HEKOTOpBIX BapuaHTax
peanmm3anyu n300peTeHus hapMaleBTUISCKAas KOMITO3HMIUS COASPKUT OTHO MU OoJiee
AHTUCMBICIIOBBIX coemMHeHNH 1 (pochaTHO-coseBoit OydepHsiit pactBop (PBS). B HEKOTOPBIX
BapHaHTaX peaju3aiyu U300 peTeHus GpapManeBTUUecKass KOMITO3UILUSI COCTOUT U3 OJTHOTO
wm 00Jiee aHTUCMBICIIOBBIX coeTMHEHU U pochaTHO-cosreBoro OydepHoro pactBopa (PBS).
B HEeKOTOPBIX BapraHTaX peau3anuu U300 peTeH s CTEpUIIbHbBIN COJIEBOM PACTBOP
npeacTaisieT codori PBS dapmaneBTHYecKor MapKu.

B HekOTOPBIX BapuaHTaxX pean3anyy U300peTeHUsT aHTUCMBICIIOBBIE COSTUHEHUSI MOTYT
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OBITh CMEIIaHbI ¢ (hapMaleBTUYECKU MTPUEMIIEMbIMIA aKTUBHBIMM W/WUJIM MHEPTHBIMM
BEIIIECTBAMM JIJIsI TTOJTyUeHHUs (DapMaleBTUIECKUX KOMITO3HUIUI UITK cOCTaBOB. KoMImo3unuu
Y CIIOCOOBI COCTaBJICHMS (hapMaleBTUUECKUX KOMITO3UIIMI 3aBUCAT OT MHOYKECTBA KPUTEPHEB,
BKJIIOYAs, HO HE OTPAHUUUBASICh 9TUM, CITIOCOO BBEAEHUS, TSHKECTh 3a00JI€BaHUS UJTU JO3Y,
TOJIJIeXKAIIYIO BBEJICHMIO.

dapmaneBTUYECKHE KOMITO3UIIMH, COJIepIKaIIe aHTUCMBICIIOBBIE COEUHEHUS, OXBATHIBAIOT
Tr00bIe (hapMalEBTUICCKU TTPUEMIIEMBIE COJIH, CJTOXKHBIE 3(PUPBI UITH COJTM TAKUX CIIOKHBIX
3(rpoB. B HEKOTOPHIX BapUaHTax peaar3alui n300peTeHus GpapManeBTHUECKUE KOMITO3UIHH,
coAepkKalle aHTUCMBICIIOBbIE COEIMHEHUS, COJIEPKAT OJAUH UK 00Jiee OJIMTOHYKIIEOTUIIOB,
KOTOpBIE ITPY BBEICHUH MJIEKOTIMTAIOIIIEMY, BKJTIOUAs YelI0BeKa, MOT'yT 00ecrieunBaTh (IIPSIMO
WJIM KOCBEHHO) €r0 OMOJIOTMYECKH aKTUBHBIA META0OJIMT WU 0cTaTOK. COOTBETCTBEHHO,
HaIpuMep, HACTOSIIIEe OMMCAHUE OTHOCUTCS TaKKe K (hapManeBTUUECKH ITPUEMIIEMBIM COJISIM
AHTUCMBICIIOBBIX COSIMHEHUM, ITPOoJIeKapcTBaM, (papManeBTUUECKH ITPUEMIIEMBIM COJISIM
TaKUX IMPOJIEKAPCTB U K IpyTruM OnoskBuBasieHTaM. [Toaxomsmue papmaneBTHIECKH
MIpUEeMJIEMbIE COJIM BKJIFOYAIOT, HO HE OTPAHUUYMBAIOTCS UMH, COJIU HATPUS U KaJlusl.

[TponekapcTBO MOXKET BKIIOUATh BHEJPEHUE JOMOJHUTEIIbHBIX HYKJIEO3UI0B Y OJTHOTO
WM 000MX KOHIIOB OJIMTOHYKJIEOTH 14, KOTOPBIE PACHIEIIISIOTCS B OpraHUu3Me Mo/ IHCTBUEM
9HJIOTEHHBIX HYKJIea3 ¢ 00pa30BaHWEM aKTUBHOTO AaHTHCMBICIIOBOTO OJIMTOHYKJICOTH/A.

B MHOTOUMCIEHHBIX CLIOCOOAX B TEPATHUSAX C HYKJIEMHOBBIMU KUCIIOTAMU ObLIIA TPUMEHEHBI
JIMTIMIHBIC (DparMeHThI. B HEKOTOPBIX TaKKX CIIOCO0aX HYKJIEMHOBYIO KMCIIOTY BBOJIST B
MpeABaPUTEIIHHO CHPOPMUPOBAHHBIE JTUTTOCOMBI WJTH JIMITOTICKCHI, TTOJTyUYEeHHBIE U3 CMecel
KaTUOHHBIX JIMITMIOB U HEUTPaAJIbHBIX JIUITUIOB. B HEKOTOpHIX ciocobax nmojyyaroT JJHK
KOMIIJIEKCHI C MOHO- WJIHM TTIOJIMKATUOHHBIMU JIMITUJAMU 0€3 yJ4acTUsl HBUTPATbHOTO JIMITHIA.
B HekOTOpBIX BapuaHTaX peaM3alydy U300peTeHUS JIUIUIHBINA (parMeHT BRIOMpPaH s
YIIYUIICHUS pacipeaeiieHus papMalneBTUUECKOTO areHTa B OIIPeAeSICHHOM KIIeTKE WIIM TKaHU.
B HEKOTOPBIX BapraHTaX peaau3anydi U300 peTeHMs JIMITMAHBIN (PparMeHT BBIOUpaH s
yIIy4IIeHUs pacnpeaenacHus: papMaleBTHIECKOTO areHTa B )KUPOBOM TKaHU. B HEKOTOPBIX
BapUaHTaX peaiM3alui U300 PETEHUS JIMIMUIHBIN (parMeHT BIOUpAH JJIs yITyUIICHUS
pacnpeaenenus apManeBTUIECKOTO areHTa B MbIIIIEYHOM TKaHHU.

B HekOTOPBIX BapuaHTaX pealr3aniy n300peTeHus hapMaleBTUISCKUE KOMITO3UIHH,
MpeACTaBIICHHBIC B HACTOSIIIEM JIOKYMEHTE, COAEPKAT OJIUH WU O0J1ee MOAU(PHUIIMPOBAHHBIX
OJIMTOHYKJIEOTHJIOB M OJTHO WJIK 00JIee BCIIOMOTaTEeIbHBIX BEIECTB. B HEKOTOPBIX TaKUX
BapUaHTaX pean3alyu U300peTeHUs] BCIIOMOTaTeIbHbIE BEIIECTBA BEIOPAHBI U3 BOJIBI,
COJIEBBIX PACTBOPOB, CIIMPTA, TTOJIUITUIICHTJIMKOJIEH, )KeJlaTUHA, JTAKTO3bI, aMUIIa3bl, cTeapaTa
MarHus, TaJabKa, KpEMHUEBOM KMCIIOTHI, BI3KOT0 napaduHa, THIPOKCUMETHIIIEIIIIONO3bI U
MOJIMBUHWJIITUPPOJIUIOHA.

B HekOoTOPBIX BapuaHTax peanu3anydy u300peTeHus hapMareBTuIecKast KOMITO3UIKS,
MpeJICTABIIEHHAS B HACTOSIIIEM IOKYMEHTE, COAEPKUT CUCTeMY J1ocTaBKU. [Tpumepsl cuctem
JIOCTaBKU BKJIFOYAIOT, HO HE OTPAHUYMBAIOTCSI MU, JIMIIOCOMBI M 3MYyJibcuud. HekoTopbie
CUCTEMBI JOCTABKHU MOJIXOIST IS TTOJTyUEHHUsT HEKOTOPBIX (papManeBTUUECKUX KOMITO3UIHMA,
BKJIFOYAsi KOMITO3UIIMHU, CojiepKalie THaApo¢doOHbIe coeIuHEeH . B HEKOTOPBIX BapUaHTax
peanu3anuu M300peTeHUs IPUMEHSIOT HEKOTOPhIE OPraHUYECKUE PACTBOPUTEIIN, TAKUE KaK
JTIUMETHIICYTB(OKCHT.

B HekOoTOpPBIX BapuaHTaXx peanu3anydy u300peTeHus hapMareBTuIecKast KOMITO3UIKS,
MIpeACTaBIICHHAS B HACTOSIIEM JOKYMEHTE, COJIEPKUT OJTHY WK OoJiee TKaHeCTenU(pUIHBIX
MOJIEKYJI IOCTaBKH, ITPeTHA3HAUCHHBIX JIJIs IOCTAaBKU OJTHOTO W OoJiee (hapMalieBTUIECKUX
AreHTOB HACTOSIIIEr0 ONMCAHUSI B OTNIPE/ICTICHHYIO TKaHb WX TUIIbI KJIETOK. Hanmpumep, B
HEKOTOPBIX BApUAHTaX pealiv3alii u300peTeHus hapMaleBTUUeCKHe KOMITO3ULMU BKITFOYAIOT
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JIUTIOCOMBI, ITOKPBIThIE TKAHECTIEHU(UIHBIM AHTUTEITIOM.

B HEKOTOPBIX BapraHTaX peaau3anydu u300peTeHus papManeBTHIecKast KOMITO3HUIUS,
MIPEICTABIIEHHAS B HACTOSAIIEM JOKYMEHTE, COAEPKUT CUCTEMY COBMECTHOT'O PACTBOPUTENSL.
HexkoTopble Takue cucTeMbl COBMECTHBIX PACTBOPUTENIEH COIEPKAT, HAITPUMED, OEH3UIOBBIN
CITUPT, HEMOJISIPHOE MTOBEPXHOCTHO-AKTUBHOE BEIIECTBO, CMEIIMBAEMBbII C BOJIOVM OPraHUYECKUN
TOJIMMEDP U BOJIHYIO (pa3y. B HEKOTOPBIX BapuaHTaX pean3alyu U300 peTeHUs TAK1e CUCTEMBbI
COBMECTHBIX PAaCTBOPUTEJICH MMPUMEHSIOT TSl THAPO(OOHBIX coequHeHmit. He
OT'PAHUYMBAIOLIUI TPUMEDP TAKOM CUCTEMBI COBMECTHBIX PACTBOPUTEIIEH MTPE/ICTABIISIET COOOH
CUCTEMA COBMECTHBIX pacTBopuTeneit VPD, koTopas npencraBiisieT coO0 pacTBOp
abCoJIIOTHOTO 3TaHoa, coAepxkaiiero 3% macc/06. 6eH3UI0BOTO ciupTa, 8% Macc/o00.
HETOJIIPHOTO MTOBEPXHOCTHO-aKTUBHOTO BemiecTBa Polysorbate 80™ u 65% macc/o00.
nomaTUiIeHNIIMKOIIS 300. [Tponopuum TaKMX CUCTEM COBMECTHBIX PACTBOPUTEIIEH MOTYT
CYIIIECTBEHHO BapbUPOBATHCS 06€3 3HAUMTEITHOTO U3MEHEHHUS UX XapaKTEPUCTUK
PacCTBOPUMOCTU U TOKCUUHOCTU. Kpome TOTro, MOKET BApbUPOBATHCS CYIIIHOCTh KOMITOHEHTOB
COBMECTHBIX pacTBOpHUTENIeH: HampuMep, BMecTo Polysorbate 80™ MoryT OBITH MPUMEHEHBI
JPyTHE TOBEPXHOCTHO-AKTUBHBIE BEIIECTBA; MOXKET BAPbUPOBATHCS pa3Mep Hpakiuu
MOJIUATUIICHTJIMKOJIST; BMECTO MOJIMATUIICHTJIMKOJIS MOTYT ObITh TPUMEHEHBI IPYTye
OMOCOBMECTUMBIE ITOJIMMEPHI, HATIPUMED, MOJIUBUHWITIUPPOIUIOH; U BMECTO JEKCTPO3bI
MOTYT OBbITh TPUMEHEHBI IPYTUe caxapa WK MOJIMcaxapuibl.

B HEKOTOPBIX BapraHTaX peaau3ainuu u300peTeHust papManeBTUUECKYI0 KOMITO3UIIUIO,
MPEACTABIICHHYIO B HACTOSIIEM JOKYMEHTE, IOIYyYalOT ISl IEPOPAILHOTO BBeAcHUs. B
HEKOTOPbIX BApUAHTAX peain3alyu u300peTeHus hapManeBTHIeCKre KOMIIO3UIUU MTOJTyYatoT
JU1s1 OYKKAJIbHOTO BBEICHMSI.

B HekOTOPBIX BapuaHTaxX pean3anyy u300peTeHus: hapMareBTUIECKYI0 KOMITO3HUIUIO
MOJIYYaIOT JUJISl BBEICHUS] MHBEKIUEN (HAIIPUMEDP, BHYTPUBEHHOM, ITOKOKHOM,
BHYTPUMBIIIEYHOMN U T.J1.). B HEKOTOPBIX TAKUX BapUaHTAX peaiu3aluu U300PEeTeHUS
dhapmaneBTHYECKAs] KOMIIO3UIUS COAEPIKUT HOCUTENh U COCTABJIEHA B BOJITHOM PAaCTBOPE,
TaKOM KaK BOJIa WK (PU3UOJIOTUUECKU COBMECTUMBIE Oydephl, Takue Kak pacTBOp XIHKCA,
pactBop Punrepa wnm dusnonornyeckuii coneBoit 0ydep. B HeKOTOpbIX BapuaHTax
peanu3anyu U300 peTeHUs BKIIFOYEHBI IPYTUe UHTPETUEHTHI (HAITpUMED, UHTPEAUEHTHI,
yJIy4IllaoIIie PACTBOPUMOCTD WM CITyKalllue KOHCEpBaAaHTaMH). B HEKOTOpBIX BapraHTax
peanu3anyu U300 peTeHUs CYCIIeH3UU [T MHBEKIUI MOJTy4atoT MPU MTOMOIIY TTOAXOISIINX
KHUJIKUX HOCUTEJEH, CYCIICHIUPYIOIIUX areHToB M T.I1. HekoTopsie hapmaneBTHICCKUE
KOMITO3ULIMM U1 UHBEKLUI MTpeACTaBlIeHbl B (h)OpMe pa30BoOii J03bl, HAIPUMED, B aMITyJIaXx,
WK B MHOTOJIO30BBIX KOHTeNHepax. HekoTopelie papmaneBTHUECKrEe KOMITO3UIMU TSI
WHBEKLMIM MTPEJCTABIISIIOT COOOM CYCIIEH3MH, PACTBOPHI UJIM AIMYJIBCUU B MACIISTHBIX WJIA BOJTHBIX
KUIKUX HOCUTENSAX, U OHU MOTYT COJIEP’KATh BCIOMOTATENIbHbIE ar€HTbhI, TAKUE KaK
CyCTIEHAUPYIOIIUE, CTAOUITN3UPYIOIINE W/UIIU IUCTIEpTUpYIolUe areHThl. HekoTopeie
PACTBOPUTENU, TOAXOSIIHUE JIJIs1 IPUMEHEHUS B (hapMaLEBTUYECKUX KOMITO3ULUSX TSI
WHBEKIUI, BKITIOUAIOT, HO HE OTPAHUYUBAIOTCS MU, JIUTTO(PUITBHBIE PACTBOPUTEIH U )KUPHBIC
Macia, TakKue Kak KyHXXKyTHOE Macjio, CHHTETUUECKHE CII0KHBIE 3(PUPBI ) KUPHBIX KUCIIOT, TAKHE
KaK 3TUJI0JI€AT WIK TPUTIIUIEPUIB, U JIMIIOCOMBI. BOAHBIE CYCIIEH3MH )11 UHBEKIUHA MOTYT
COJIEpKaTh BEIIECTBA, KOTOPHIEC YBEJIMUUBAIOT BSI3KOCTh CYCIIEH3UM, TAKHE KAK
KapOOKCUMETWILEIITIONI03a HATPUSI, COPOUT WM JeKCTpaH. Takue cycrieH3uu MOTYT TaKxKe
HE0053aTeILHO COMIEPXKATh ITOAXO/ISIINE CTAOUIM3ATOPBI MM aT€HTHI, KOTOPBIC YBEJTUUMBAIOT
PacTBOPUMOCTD (hapMaLEBTUYECKUX AT€HTOB C 00ECIIEYeHUEM BO3MOKHOCTH TTOTYYEHUS
BBICOKOKOHIICHTPUPOBAHHBIX PACTBOPOB.

B HekOTOPBIX BapuaHTaxX pean3anyy u300peTeHus: hapMareBTUUECKYI0 KOMITO3HUIUIO
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MOJIYYaIOT JJIs1 TPAHCMYKO3aJIbHOTO BBEAEHUS. B HEKOTOPBIX TAKUX BApUAHTAaX peaIu3aluu
U300pETEHUS B COCTABE MPUMEHSIIOT [IEHETPAHTHI, COOTBETCTBYIOIIME Oaphepy, Uepe3 KOTOPHI
HEO0XO0/IMMO NMPOHUKHYTH. Takue MeHeTpaHThl OOIIEU3BECTHHI B JAHHOM 00J1ACTH TEXHUKH.

B HeKOTOPBIX BapuaHTax peaym3anyu n300peTeHust papmaneBTUIecKast KOMIIO3UIKS,
IIPEACTaBIIEHHAs B HACTOSAIIEM JOKYMEHTE, COIEPKUT OJIMTOHYKIIEOTH/T B TEPATIEBTUYECKHU
3¢ hexTuBHOM KoMYecTBe. B HEKOTOPBIX BapuaHTaX peanu3aiyu U300 peTeHUs
TeparneBTHIecku 3GHEKTUBHOE KOJTUUECTBO SIBIISETCS IOCTATOUHBIM JIJIsI TPEIOTBPAIIICHHS,
00JIerueHust WM 00JIerYeHus CUMIITOMOB 3a00JIeBaAHUS WU J1J1s1 YBEJIUUECHUS
MIPOIOJKUTENIbHOCTHU )KU3HU CYOBbEKTA, MOJIEKALLET 0 JIedeHUt0. OnpeeieHre TepaneBTHIECKU
3¢ (PEeKTUBHOTO KOJIMUECTBA HAXOUTCS B IIPE/iesiaX BO3MOKHOCTEH CIIELMaIUCTOB B JaHHOM
00J1aCTU TEXHUKH.

B HEeKOTOpPBIX BapraHTax peaau3aniu U300 peTeHUs OMH WK 00j1ee MOAU(PUIIMPOBAHHBIX
OJIMTOHYKJIEOTHU/IOB, IPEICTABIIEHHBIX B HACTOSAIIEM JOKYMEHTE, COCTABIISIOT B BUJIE
MpoJjiekapcTBa. B HEKOTOPBIX BapUaHTaX pean3ali U300peTeHuUs TPy BBEJIEHUH in Vivo
MPOJIEKAPCTBO XMMHUECKU MTPEBPAIIAETCSl B OMOJIOTUYECKH, (papMalleBTUUECKU WU
TeparneBTUYECKU 0oJiee aKTUBHYIO (DOPMY OJIMTOHYKJIEOTHIA. B HEKOTOPBIX BapHaHTax
peanuzanyy U300 peTeHus poJIeKapcTBa MPUrOAHbI OJ1aroaapsi TOMy, YTO UX ITPOIIE BBOJIUTD,
YeM COOTBETCTBYIOIYIO aKTUBHYIO (popMy. Harpumep, B HEKOTOPBIX ClTydasix MpoJIeKapcTBO
MOKET OBITh O0JIee OMOAOCTYITHBIM (HAIIPUMED, ITPU EPOPATLHOM BBEAECHUH), UEM
COOTBETCTBYIOIIAsI aKTUBHAs (hopMa. B HEKOTOPBIX ClTydasix MPOJIEKapCTBO MOXKET 00J1a/1aTh
YIIYYIIEHHOW PACTBOPUMOCTBIO, IT0 CPABHEHHUIO C COOTBETCTBYIOIIEH aKTUBHOM hopMoii. B
HEKOTOPBIX BApUAHTAX PeaIM3alrU U300 peTeHus PoJieKapCcTBa MeHee PACTBOPUMBI B BOJIE,
YeM COOTBETCTBYIOIIasl aKTUBHAs (popMa. B HEKOTOPBIX cilyuasix Takue MpoJIeKapcTBa
00J1a1a10T MPEBOCXOAHOM Mepenayuelt uepe3 KJIIeTOYHble MEMOPaHBI, ITPU 3TOM PACTBOPUMOCTh
B BOJI€ YXY/IIIIAET UX MOJBWKHOCTh. B HEKOTOPBIX BapuaHTaX pean3aiyu U300 peTeHUs
MPOJIEKAPCTBO MPENICTABIISIET COOOI CITOXKHBIN 3Gup. B HEKOTOPBIX TAKUX BapHaHTAX
peanu3anyu U300 peTeHUsI CII0KHBINM 3(UP MPU BBEIEHUU META00IMUECKU TUIPOIU3YETCS 10
KapOOHOBOM KUCIIOTBI. B HEKOTOPBIX CllydasiX COEIMHEHUE, COIeprKallee KApOOHOBYIO
KHCIIOTY, IPEJICTABIISIET COOOM COOTBETCTBYIOIIYIO aKTUBHYIO (hopMy. B HEKOTOPBIX BapraHTax
peanu3anuu U300peTeHus IPOJIEKAPCTBO CONEPKUT KOPOTKUM MENTU (TOJITMAMUHOKUCIIOTY ),
CBSI3aHHBIN C KUCJTIOTHOM I'pyIIoNi. B HEKOTOPBIX TAKUX BapUAHTAX PeaTM3alMU U300 peTEHUs
MIETNTH PACHICTUISIETCS ITPU BBEJIEHUM C 00pa30BaHUEM COOTBETCTBYIOIIEH AKTUBHOM (DOPMBI.

B HEKOTOPBIX BapuaHTaX peaM3alyy HACTOSIILErO ONMCAHUS IIPUBEICHBI KOMIIO3ULIMU U
CIOCOOBI CHUKEHMSI KOJIMUECTBA UJIM AaKTUBHOCTH 1I€JIEBOM HYKJIEMHOBOM KUCTIOTHI B KJIETKE.
B HEKOTOPBIX BapHaHTAX peaanu3aluuu U300PETEHMS KIIETKA HAXOAUTCS B OPTaHU3ME
XKUBOTHOTO. B HEKOTOPBIX BapHaHTAX peaInu3aluu U300 PETEHUSI )KUBOTHOE MPECTABISET
co06oi1 mitekomnuTaroliee. B HEKOTOPBIX BapuaHTaX peau3alyu U300 PEeTEeHUs )KUBOTHOE
MpeACTaBISIET COOOM rphI3yHa. B HEKOTOPBIX BapMaHTAX peaInu3auyy U300 pETeHHsI )KUBOTHOE
MpeCTaBISIET cOOOM MpuMaTa. B HEeKOTOPBIX BapUaHTaX peain3alui M300peTeHUsI J)KUBOTHOE
MPEACTABIISIET COOOW TpUMaTa, He SBJISIOIIErocsl YeJIOBEKOM. B HEKOTOPBIX BapuaHTax
peanu3anyu U300 peTeHUs )KUBOTHOE MPEICTABISET COOOI uenoBeka.

B HEKOTOPBIX BaprUaHTAX pean3aluyy HACTOSILErO0 OIMCAHUS IIPUBEACHBI CITIOCOOBI
BBEJICHUS )KUBOTHOMY (papMareBTHUECKON KOMITO3HUIIMH, COIePKAIIel OJIMTOHYKIICOTHT
Hacrosero onvcanus. [Toaxomasiiume criocoObl BBeEHUS BKITIOUAIOT, HO HE OTPAaHUUMBAIOTCS
VMM, IIEPOPATIbHBIN, PEKTAJIBHBIN, TPAHCMYKO3AJIbHBINA, HHTECTUHAIbHBIN, SHTEPAJIbHBIN,
MECTHBIN, CYIIIIO3UTOPUH, YEPE3 UHTAIIALUN, UHTPATEKAJIbHBIMH,
UHTpalepeOpOBEHTPUKYIISIPHBIN, BHYTPUO PIOITMHHBIN, UHTPaHA3AJIbHBIN, UHTPAOKYJISIPHBIH,
BHYTPUOIIYXOJIEBBIN U ITAPEHTEPATIBbHBIN (HAIIPUMED, BHYTPUBEHHBINM, BHYTPUMBILIECYHBIH,
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WHTpaMEIyJUISIPHBIN U TTOAKOXKHBIN). B HEKOTOPBIX BapUaHTax peau3ald U300peTeHust
BBOSAT (hapMaleBTUUECKHE UHTPATEKATIbHBIC CPEICTBA IS IOCTHKEHHUSI MECTHOTO, a He
cUCTEMHOTr0 BozzencTBus. Hampumep, hapmaneBTHUECKHE KOMITO3ULMK MOTYT ObITh BBEICHbI
WHBEKIUEH HEMTOCPEICTBEHHO B 001ACTh JkKemaeMoro 3¢ dekTa (Harmpumep, B TICUCHB).

Heorpanuuusaroniee onvcaHue v BKIIIOUEHUE TTOCPEICTBOM CChIJIKU

HecmoTpst Ha TO, YTO HEKOTOPBIE COSTUHEHHS, KOMITO3UIIMU U CTTOCOOBI, OTIMCAHHBIC B
HACTOSIIIIEM TOKYMEHTE, ObLI MOJAPOOHO OMUCAHBI B COOTBETCTBUU C HEKOTOPHIMU
BapUaHTAMM peaIn3alii U300pETeHNs, CIeIYIOIIME TPUMEPBI CITYKAT JIUIIh 11 WILTIOCTPALUA
COEJIMHEHUI, OTTMCAHHBIX B HACTOSIIEM JOKYMEHTE, U UX HE CJICAYET CUMTATh UX OTPAHUYCHUEM.
Kaxxnas u3 ccpuiok, HoMmepa nocryna GenBank u mogo0OHbIe CChUIKH, YIIOMUHAEMbIE B
HACTOSIIIIEH 3asiBKE, BKIIIOUEHbI B HACTOSIILIMI JTOKYMEHT TOCPEACTBOM CChUIKU B IIOJTHOM
o0BbeMme.

HexoTtopsie coeqMHEeHNSsI, KOMITO3HUIIMU U CIIOCOOBI B HACTOSIIEM TOKYMEHTE OMUCAHBI KaK
«COJIepKaIIMe TOUHO» UJTH «COAEPKAIINUE TOIbKO» OMPEIeIEHHOE KOJIMYECTBO KOHKPETHBIX
3JIEMEHTOB WJIM XapaKTEPUCTUK. Takue onmucaHus UCTIOIb30BaHBbI IJ1s1 0003HAUYEHHUs TOTO,
YTO, XOTSI COE[IMHEHUE, KOMITO3UIIUS WJIK CLIOCOO MOKET BKJIIOYATH IPYTUe JOTIOJTHUTEIbHbIE
3JIEMEHTBI, KOJIMYECTBO KOHKPETHOT'O AJIEMEHTA UJIU XapAKTEPUCTUKH ITPEICTABIISIET COOOM
omnpeaeneHHoe unciio. Hampumep, «kkoHbIoraT, coaepxaiiuii poBHo oauH GalNAc»
MPEJICTABIISIET COOON KOHBIOTAT, KOTOPBIN COMEPKUT OJUH U poBHO oauH GalNAc, XOTs OH
MOJET COJIEPKATh IPYTUE 3JIEMEHTHI, IOMUMO YKa3zaHHOTro ojgHoro GalNAc.

HecMmoTps Ha TO, 4TO IepeyeHb MOCIeI0BATEIIHHOCTEN, COITPOBOKIAIOIINI 3TOT (haii,
YKa3bIBAET KAXKAYIO MOocaen0BaTesbHOCTD b0 kak «PHK», mubo kak « IHA», o
HEOOXOJIMMOCTH, B IEUCTBUTEIILHOCTU ITH MOCIEA0BATEIIBHOCTH MOTYT OBITh
MOIUUIIMPOBAHBI JTFOOOM KOMOUHaIMeN XumMuaeckux Mmoaudukaimi. CrienuaiayvcTaM B JaHHON
00JIaCTHU TEXHUKU MOHITHO, UTO Takoe o0o3HaueHue kak «PHK» wim « IHK» ms ornucanus
MOJIU(UIMPOBAHHBIX OJIUTOHYKJICOTHIIOB, SIBIISIETCSI B HEKOTOPBIX CITydasiX MPOU3BOIbLHBIM.
Hanpumep, oMronykieoTus, Coaepkamiuii Hykiieo3u, coaepxainuii 2'-OH caxapHsiit
(dbparMeHT U TAMUHOBOE OCHOBaHHUE, MOKET ObITh onucaH kak JIHK, nmerormas
MoaupuumpoBaHHbIii caxap (2'-OH Bmecto npupoanoro 2'-H B JIHK) uim kak PHK, umeromas
MOJU(GUIMPOBAHHOE OCHOBAHUE (TUMUH (METUJIMPOBAHHBIN ypaIl) BMECTO TPUPOTHOTO
ypamuia B PHK).

CoOTBETCTBEHHO, MTOCIEA0BATEIBHOCTH HYKJIEMHOBBIX KUCIIOT, TPEACTABICHHbIC B
HACTOSIIEM IOKYMEHTE, BKJIIOUasi, HO HE OTPaHUUMBASICh MU, IOCIIEOBATEIbHOCTHU B IIEPEYHE
MOCIIEA0BATENIbHOCTEN, TPEAHA3HAYEHBI U1l 0XBATa HYKJIEMHOBBIX KUCIIOT, COJIEPKAIIMX
T00YI0 KOMOMHAIMIO TPUPOAHBIX Wik MmoauduimpoBanHbix PHK w/umu JIHK, Britrovast, HO
HE OrpaHUYMBASICh UMU, TAKME HYKJIEMHOBBIE KUCIIOTHI, KOTOPBIE COIEPKAT
MOIM(UIMPOBAHHbBIE A30TUCThIE OCHOBAaHUS. B KauecTBe OMOMHUTEILHOTO TIpuMepa U 6e3
OTPAHUYEHMSI, OJIMTOHYKJIEOTHUT, COAEPKAIINN MTOCTIEI0BATEIBHOCTD A30TUCTBIX OCHOBAHUI
«ATCGATCG», XBaTbhIBA€CT JIFOOBIE OJIMTOHYKJICOTH/IbI, UMEIOIITME TAKYIO ITOCIETOBATEILHOCTD
A30TUCTBIX OCHOBAaHMIA, MOAU(PUIUPOBAHHBIX WM HEMOIU(UIIMPOBAHHBIX, BKJTIOYAsI, HO HE
OrpaHUYMBASICh MU, TaKUe COeUHEHUS, KOTopble coaepxkat PHK ocHoBaHus, Takue kKak
T€, KOTOPbIE UMEIOT Mociief0BaTeIbHOCTh «kAUCGAUCG», ¥ T€, KOTOPBIE UMEIOT HEKOTOPHIE
JAHK ocnoBanust u Hekotopble PHK ocHoBanus, takue kak «AUCGATCG», a Takxke
OJIMT OHYKJIEOTUIbI, UMEIOIINE IPYTUe MOIU(PUIIMPOBAHHBIE OCHOBAHMS, TAKHE KaK

«AT™CGAUCG», rae ™°C 03Ha4aeT UMTO3MHOBOE OCHOBAHUE, COIEPIKAIIIEE METUIIOBYIO
IPYIILY B 5-TIOJI0KEHUHN.
ITPUMEPEI

CJ'IGIIYIOI_HI/IC MMPpUMCEPLI HJIIOCTPUPYIOT HEKOTOPBLIC BAPUAHTLI p€alin3allii HACTOSAIICTO
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OTIMCAaHMS U HE SIBJITIOTCS OrpaHUYMBaromuMu. boiee Toro, eciu mpuBeIeHbl KOHKPETHBIE
BapUAHTBI pEATM3AIH, ABTOPBI M300PETEHMS TIOIpa3yMEBAIOT OOIIIee MPUMEHEHNE YKA3aHHBIX
KOHKPETHBIX BApUAHTOB pean3anuu. Hampumep, onvcanue oJMroHyKJIeoTH/Ia, COIePIKaIIero
KOHKPETHBII MOTHUB, 1a€T 00OCHOBAHHOE OCHOBAHUE JJIS TOTIOJTHUTEIbHBIX

5 OJIMTOHYKJIEOTHIIOB, COJIEPYKAIIMX TAKOM JK€ WJIU IMTOXO0KUi1 MOTUB. U, Harmpumep, eciiu
KOHKpeTHas BbIcoKkoaduHHAST MOAU(PUKAIMS BO3HUKAET B ONPEACIICHHOM MOJIOKEHUH, TO
B 9TOM JK€ ITOJI0KEHUH CUUTAIOTCS TIOIXOISIIIIUMH IPYTHE BBICOKOAPPUHHBIE MOIUPUKALNH,
€CJTM He yKa3aHO MHOE.

[Tpumep 1. O6mmii cioco6 nonydenus pochopamuautos, CoenuHennt 1,1a u 2
10

A B Bx
pMTO Y\ [ DMTO f" : sl ® f‘
< \.‘- .--()I'hI E e'-'\ =
0 o o g
T — £ e ,P . T __,-P- o m s
5 NC_~o"F"NeiPr), NC—~o"""N(pr, NC~~o""Ngpr),
1 la 2

Bx mpencrasiser coOoi reTeponruKIMUECKOe OCHOBAHUE
Coenunenus 1, 1a ¥ 2 MOJIyYWIIM IO METOIUKAM, OOIIIEU3BECTHBIM B JAHHOM 00J1aCTH
TEXHUKHU, OTIMCAHHBIM B JAHHOM onucaHuu (cM. Seth et al., Bioorg. Med. Chem., 2011, 21(4),
2 1122-1 125, J. Org. Chem., 2010, 75(5), 1569-1581, Nucleic Acids Symposium Series, 2008, 52
(1), 553-554); u cM. Taxke onmybMkoBaHHbIe MexayHapoanabie 3asBku PCT (WO 2011/115818,
WO 2010/077578, WO 2010/036698, WO 2009/143369, WO 2009/006478 u1 WO 2007/090071)
u nmateHT CIIA 7569686).

[Tpumep 2. ITonyuenue Coenvuenust 7
25

AcOOAc
AcOOAC \_-O o
i AcO— kY __,n,_‘x_.___._ﬁhv____.d.,__ o~
= -0 TMSOTf, 50 °C HO 0"y 5
AcO- W'-DAG - _ O e .
AcHN CICH,CH,CI N=] TMSOTF, AX9
70 3 (93%) 4 | (66 %)
AcOOAC AGDDAJ:
I Ho/Pd g -0
O ol | O’ e JOH
AcO . H’O'HJ"HV.-’“H\[[;DM’,.L\F W AcO — | R 1
35 AcHN & (I_'} (95%) AcHN . 0

Coenunenue 3 (2-auetamugo-1,3,4,6-terpa-O-anetu-2-ne30kcu-f-D-ragakronupaHosa
WJIM FajJlaKTO3aMHHA TIEHTaaleTaT) uMeeTcs B mpoaaxe. CoeTMHEHUE 5 TTOTYUUIIU TIO
onyoiauMkoBaHHBIM MeToukaM (Weber et al., J. Med. Chem., 1991, 34, 2692).

ITpumep 3. ITonyuenune Coequnenus 11
HO

Nc’”‘j
CN 9 0 HCLEOH \g/\ D\%—N
e -
HO —_— |
\%—NHZ sogH. KOH. NC;\"’G\% NHa iR, ¢ obp. xon kunAY. ¢ obp. xonog,. .
s HO 1.4-pnoxcan 0 KOMH. T-pa. (56%)

8 (40%) Ne. ) 10 0 1

CoenvHeHus 8 U 9 UMEIOTCA B MMPOJIAXKE.

40
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EtO
n GeHInNEnopd opMuaT,
EtO 0 H.  AwowcaH, Na;CO,
E’;; cj ’ (86%)
M 1"
HD

Et‘D

ﬁ\a—ufu\gﬁ

DJ‘N"“*"’“NH; 14

X
’Fo‘a_N UAO HBTU, DIE#. AMOA

{55%)

\.-’\_,.r"

—_—

95 %

H;NMN
H
AcOOAC
AcO ﬂm&r"'M
AcH

LIOH, H;0

OMOKCaH
(9%}

’r"y’”“f" ooy
_%‘G‘JL‘HA’“N‘Q "

AcOOAC

AcO

AC

H

Carny.

HETU, DIEA, HOBt

AcO A&fr\ﬂmrz’/‘“ mfﬂw\%fﬂio"\@

AcH ®

AMda
(B4%)

Coemunenue 11 nonyumnu o cnocobam, onrcaiubiM B [Tpumepe 3. Coennnenue 14 nmeercst
B npoaaxe. CoeauHenue 17 MOIy4MIIM IO TAKOMY K€ CIIOCcO0Y, KaK OIMCAH B IyOJIMKaLMU
Rensen et al., J. Med. Chem., 2004, 47, 5798-5808.

[Tpumep 5. IMonyuyenne Coenvuenus 23

Dﬁ/ .b 1. THOMSCI. IMDA,

HIMAZA30N, KOMH, T-pa (95 %)

HO
/\Q 2 Pd/C, Hz, MeOH, xomH. T-pa
8%

g

1. DMTO, pyr

0 O ;
KOMH. T-pa (75%
wo Moo, et Tea 75K)

H

M
TEOMSO ™" ?

2, LIOH, guokcad
(97%)

Coenunenus 19 u 21 umerorcs B mpoaaxe.
ITpumep 6. ITonyuenue Coenunenus 24

Crp.: 127
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0 0
1
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HETU, DNEA
JM®A, koM. T-pa (65%)
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ACOOA{:

AcOOAc

N \/\f
\/\/\g g 1. Hz, PAC. MeOH 193%)

2 HETU, CIEA, MIOA | 7E3%)

Aco%n\ﬁ ““/“’7;/ \/\/N ,«OVJ——N O"\O o JLHJKNK.—>,-DDMT

HN
AcOOAc L—} st = OH

AcO &5’3/‘3"’\/\&/ .

AcHN

AcOOAC
0 H H
AcO /O“MgN N O

AcOOAc  AetiN ’ ) ) 9 o
‘tr\/o N M )
AcO porel \-/\/\g/ L O E/\/OXTEMN\%*

AcOOAC HN X

AcO bﬁfo“*’\/@/

AcHN

oDMT
{

CoenuHenus 18 1 23 monyuywv Tak, Kak onvcaHo B cnocodax B [Ipumepax 4 u 5.
ITpumep 7. IMonyuenue Coenvuenus 25

AcOOAC
0 H H
AcO ,p\/\/?g/N\/\fN
AcoOAc ACH ODMT

A 0&72\/0\;\/7]/ w/\/-N }“NJLH/LN’} 1. Aurapesit anciapna, CMAPR, X3

AcHN 2 AMRA HBTU, EtN: Fr).. PS-SS

AcOOAC HN
_0
A cob(\) O“‘"/\‘/?r
ACHN
AcOOAC
AcO g\ \/\/\[vaf\/N
Acooac  ACHN QDMT 9
&q O~ v/\/N ”JW\N N
AcHN /X/ E/\ %{}
ACOOAC HN
&*’0: pm/\g/’““ ~
ACHN

Coenunenue 24 Moyuuim mo cnocodam, mpeacraBieHHbIM B [Ipumepe 6.
[Tpumep 8. ITonyuenue Coenunenus 26
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AcOOAc
2ol i H
AcO - \/\/\gN\/x/Nﬁ
Ac00Ac  AeHN
i 0 0 H H

AcOOAC

AcOOAc

Aco%qxoxf\/\g”w\/ té

AcOOAC HN

ALD é..-ol OH/\WN“/J

AcHN

Coenunnenue 24 MoJIydriIM 1o crocobaM, mpeacTaBieHHbIM B [1pumepe 6.
ITpumep 9. Ob1ee nonyueHue KoHbIOIrMpoBaHHBIX ASO, conepxammx GalNAcs-1 Ha 3'-

konie, CoenuHenus 29
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AcOOAC
—~ 5 8
AcoOAc M€ ®
o
%::rA/ \_/‘\/“m/ WN\W’\ﬁﬁ_N Lg/“\ ; {_)_MH
1. DCA, DO
ACOOAC Hfj” O | paaacy
0 D—-_«-WN ipociopasig HTHLIR [.:w-ﬂmmi
oD o CTpOHTERLELA A0k | FRHEFHE
L&) 25 1. Kannposamme
A.BHN 4, -Buld
Dmo"\dfm

Jﬁm&:_P\/Dk_ﬂ,ﬂ_ﬁ,mi JNWNTD D_E_D ~_CN
m&%ﬂ/‘}w N v} WQD = &

AcHN
1. DCA, I G
2. DT, WM, ACH
AcOOAC H HN e sl T S p——
HTCNaH A Gnok 1a HEPHE
~0 &mr’” ;..w:s-rlw.nm:
Mo‘lﬁ' . O 4, 1-BuOOH
AcHN
DMTD\@Bx
G g OMe
0-p-0"CN

“o~_o_Bx
X

mwﬂﬂ ”WNT-VG N’?I\H""N% 1(_)\_

5 1. DCA, TXM
AcOOAC H__/JN A<) 2. DCI, NMI, ACN

SL:,_{} 01—._/‘\./‘1-”'” thochopamMHIMTIILE [-mmm e ]
e G CTpaANTEThindE GaoKH HEPHE

AcHN

28 1. Kxnupoanpe
4, ripEn KceHTEHE HAK - BuOOH
5. ElyNICHyCH (1:1)

&, Bognwi NHy (paciennense)
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OH

[
X=R-0-

0"\\&31

Bx = reTepouMK IS BOKDE CoHOB BMHAS o D IGMB
A= T ann § |
0=p-0-
\D—u\fﬂ Bx
HOOH

0 H H g"
HO A N |
ﬁ“ V\/\{N f th-o-

HOOH
-0 o H H O j’ 0 {
0 ‘-\.ﬁx/\] \_,,m\fm \ﬂ'—’\""’ﬂ - W\N
AcH ~1 H
0] o)
H
HOOH HN
~/
éﬂ.ﬂ NJ
HO Dm/T
AcH
I'ne 3ammmennbiit GalNAcs-1 uMmeer CTpykTypy:
O {.»N FIHE
- 7 / N
=P-0~ o N
HOOH O
5.0 “ N 0 ?
HO \/‘\/\gf e E 0-P-0
HOOH AcHN 0
O o N H = P 9 ¢
HO SN U%N N\Q
H
AcHN
D —CD ;
HOOH o F]I HN o
AcHN

Knacrepnas yacte GalNAc; xonsrorupyrouien rpynmsl GalNAcs-1 (GalNAcs-1,) Moxer

OBITH KOMOMHUPOBaHA C JIIOOBIM PACHICTIIIEMBIM (PArMEHTOM C MOJIYYEHHUEM PA3TIUUHBIX
KoHblorupytonwmx rpymm. [Tpu stom GalNAcs-1, umeet popmyiy:
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HOOH

Q o N N_O
e e

o)

HooH  AcHN o 0
ﬁ&o N M 0 X,
HO R O\%—NWN
H \ (

AcHN o) 73]/\/ 0

OH

HOOH H HN‘<O

0
AcHN
TBepayro MOMI0XKKY, CBA3bIBaIOTY0 3anieHHbI GalNAcs-1, Coenuuaenue 25, moiayyuiu

1o criocobam, nipeacrasiieHHbIM B [Ipumepe 7. Onmuromepnoe Coenunenue 29, comepxaliee
GalNAcs-1 Ha 3'-KOHIIe, ITOJIYUUIIU 110 CTAHAAPTHBIM METOIUKA B ABTOMATUYECKOM

cunre3zatope JJHK/PHK (cm. Dupouy et al., Angew. Chem. Int. pex., 2006, 45, 3623-3627).
dochopamuautTHbie cTpouTenbHble 6510ku, CoeauHenus 1 u la, momyywm o cnocodam,
npeacTaBiieHHbIM B [Ipumepe 1. M300pakeHHbIe (hOCHOPAMUANTHI SIBISIOTCS
WUTIOCTPATUBHBIMU U HE TIpeTHA3HAYEHBI [ OTPAHUUYEHUSI, TIOCKOJIBbKY MOTYT OBITh
MIpUMEHEHBI IpyTHe (ochOPaMUTUTHBIE CTPOUTEITHHBIE OJTOKH 715 TTOTYYEHUS OJIMTOMEPHBIX
COEAUHEHUH, UMEIOIIHMX JKEJIAEMYIO ITOCIEA0BATENBHOCTD U cocTaB. [lopsa10K U KOIMuecTBO
dhochopamMuIUTOB, T00ABIIEMBIX K TBEPIOH MOTOKKE, MOXKET OBITH TOJOOPAHO IS
MOJIyYE€HUS pAa30PBAHHBIX OJIUTOMEPHBIX COCIMHEHUM, OTIMCAHHBIX B HACTOSIIIEM JOKYMEHTE.
Takue pa3opBaHHbBIE OJIUTOMEPHBIE COEIMHEHUSI MOTYT UMETH JKEJIAEMBbIN COCTaB U
MOCIIEI0BATENIbHOCTh OCHOBAHUM, TPOJUKTOBAHHYIO JTIOOOM TaHHOM MUILIEHBIO.

[Tpumep 10. Ob1iee noryyeHre KoHbIOrupoBaHHbIX ASO, conepskamumx GalNAcs3-1 Ha 5'-

xonue, Coenuuenus 34

Crp.: 132
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1. Ksnuposamus (Ac-0, XA,

ODMBT
I R LK

1.DCA. TXM ] 2. PADS mm +-BuOOH
2. DCL NML ACN . ;Eﬁé ACN
dochopamimmue NL- OBy~ 1
CTp OMTENEHLIE Mo ke o

- Az TR eI &

lh K 31 [ B m’*"’“‘“‘j

X=0wms
Bﬂ. = rmbmﬂ‘lﬂﬂﬂ OCHOB2AHHE

NC-_“_’;"‘-. __.-é'- 0 Bx
AcOOAC 0 " O'U
Q — s NC g
AcO . v“"“g.]:lrﬂg
AcHN e
1. Ksnupoeanue (Ac, 0, 3MI, nupiaumun) 6
2. t-BuQOH e |
UNL-0-PFogy N
3. Et,N:CH;CN (1:1 06.06.) ® ) 30
4. DCA, T
5. NH,, KOMH. T-pa (paclieTTeHue ) 33
HOCH
& H H
HO \/\/\I.rN\/\/N O
@]
HOOH AcHN /OH
Qo N N © 2>
HO \/\/\H/ \/\/er\/o N A NQ
ACHN o) 0 o )
- |
O_-P\ o Bx
o0
HOOH H HN’zO o’ /v
O o N‘/\/ Q
HO 'y 00
AcHN 34 Q

AcOQAc

O __Bx
DATO
1. Ksnupoeasie (AcyQ, WML mup i) J\g_r

2. t-BuOOH

3.DCA, XM

4. DCIL NMIL ACN
dochoparsmt 26

ASTOMITHMECIOGR CHITE I ZTOD

AHK PHE

|

AcOOAC

k‘ﬁc’“‘“’“’\a’“ﬂ’“n

. O
:\C,\f&D_fIJ
O

e

Q—I,M—O-i’ﬁmm

32

%ﬂowxg/“mfﬂ ,.,oh_f]—N L{‘)LNQ)
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Unylinker™ 30 umeetcs B mpoaasxe. OnuroMepHoe coeimHenue 34, cojiepkauiee Kjaactep
GalNAcs-1 Ha 5'-KOHIE, TOTYYMIIM 110 CTAHIAPTHBIM CIOCOOAM B aBTOMATUYECKOM

cuntezarope JHK/PHK (cMm. Dupouy et al., Angew. Chem. Int. Ed., 2006, 45, 3623-3627).
dochopamMuauTHBIC CTpoUuTeNbHbIe 010Kk, CoeauHeHus 1 U 1a, MOIYYHIIM MO crioco0am,
npencrasieHHbM B [Tpumepe 1. M300paskeHHbIe (hochopaMuanuThI IBISIOTCS
WUTFOCTPATUBHBIMU U HE TIPETHA3HAUCHBI JIJIST OTPAHUUYEHUS, ITOCKOJBKY MOTYT OBITh
IIpUMEHEHBI Apyrue GochopaMUIUTHBIC CTPOUTEIBLHBIE OJIOKH JJIS ITOJTyYESHUS OJIMTOMEPHOIO
COCJIMHEHUSI, UMEIOIIIETO JKEeIaeMYI0 ITOCIe0BATEIBHOCTD U cOcTaB. [TopsAa0K M KOJTMIECTBO
dhochopamMuanTOB, 1OOABISIEMBIX K TBEP/IOM IMOIIOKKE, MOXKET OBITh ITOJI00paHO IS
MTOJTyYEHHUS pa30PBAHHBIX OJIMTOMEPHBIX COSAMHEHHMI, OTTMCAHHBIX B HACTOSIIIEM TOKYMEHTE.
Takue pa3opBaHHbIE OJIUTOMEPHBIE COETMHEHUSI MOTYT UMETH JKeJTaeMbIi COCTaB U
MOCJIeIOBATEIbHOCTh OCHOBAHMIA, TPOAUKTOBAHHYIO JIFOOOM TaHHON MUIIIEHBIO.

[Tpumep 11. [Tonyuenne Coenvuenus 39

Crp.: 134
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T R o

AcO 35 TMSDTT X3

NQ& 2. HaPd. MeQOH
4

AcD DAc

-0
HBTU. MDA BIN(PY), AcO

0 H
Coegurenve 13 Ac V\{'}/\‘"N
DA

»!'.n:r;;~~ =~ V’\va \(q/\"' \a——h}z{:
| =

NHAC

AcHN
AcO. OAc
i "0,;.

.A.d'l T\
AcO OAc

AcO0OAe
/b m&%ﬂﬁ' \/‘*{\.}’E\/HHi
AcHN 36

1. Hz PdC, MeOH

m 2. HBTU. DIEA. MDA,
Coegunenne 23

d

~
i Twog oot opanuposasHe

D'M'I'

qﬂ

X‘: ﬂ: 0
WV ‘,..D\_%MH
Ao \HA NC. ™o “N{-Prlz

HHA:

%\/DVWVNH

39

Coenuuenus 4, 13 u 23 noyuyunu o cnocobam, onucanubiM B [Ipumepax 2, 4 u 5.

Coeaunenue 35 MOIYUYUIIU IO TAKUM K€ CIIOCO
et al., Eur. J. Org. Chem., 2011, 12, 2346-2353.
ITpumep 12. [Tonyuenne Coenvnenus 40

Ctp.: 135
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L]
~0 0
s ~N T\ﬁ%_NH
NHAc 0 0 1. AWtapHuil anrngpug, DMAP. X3

Acn I 2
0 MNH 2. AM@A. HETU. EtN(#Pr)z. PS-SS
S
AcQ ‘"f-;'r;’“‘--" -
AcHN
AcO OQAc
AcO 0 H :,CIDMT
AcH NMTNNN o 5
OAC \g/\l Q M /e
AcO 6 + 0 8 HN
- 0 ~ 0 NH o H
MD%/ ""—”"“‘{'}{ - \,a_ i
NHAc o O
AcO OAc o /" 20
AcO - DWNH
AcH

CoenvHeHue 38 MOIy4riM 1o crocodam, rnpeacraBieHHbM B [Tpumepe 11.
ITpumep 13. ITonyuenune Coenunenus 44

AcQOAc HBTU. AM®A. EtN(Pr);
_0
Ao MO A A % )
AcH HO o}
36 - Yo
T
HO o} s

o
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AcO OAc
N\

-}
AcO /0

AcHN v\(‘)"‘\-—N

0} : 1. Hy. Pd/C. MeOH
2. HBTU. DIEA. MDA
Coepuxenue 23
0]
Aco OAC ) P )
—~0 o NA
AcO ~ \/\HE\/ O
AcH 42
AcO OQOAc
—0
AcO /0\/{‘\)\ H -/ODMT
AcHN B"A\—’N\"/\l 0 i Tuod oct opunuposaHue
0 N/\]
O Oy I
N 8 OH
& H
0 43
AcO OAc 5
ACQX‘\J"Q/O\/H?/V“H
AcHN
AcC  OAc
—Q
AcO Ok H _ODMT
AcHN 3”'"\»*”

}M}_CL

H N
¢ ‘/\O'b“N(rPr}

AcO OAc 5 }\_‘ 44
AcO &ﬁ/o\/ﬁéf\\/wﬁ

AcHN

CoenuHenus 23 u 36 monyuyuiy 1o cnocodam, npeacrapieHHbM B [Ipumepax 5 u 11.
CoenuHenue 41 TOTYUMIIM IO TAKUM XKe CIIoco0aM, KaK OMUCaHbI B myosmmkanu WO
2009082607.

ITpumep 14. ITonyuenne Coenunenus 45

Crp.: 137



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

AcO OAc
N
AcO

AcHN
1. H,. Pd/C. MeOH

_—N
] 2. HBTU. DIEA. IM®A
CoepuHenue 23

peol, e >\~ Y

0
-’ ¥
AcO O \{,,,&E\/NH @
AcH A2
AcO OAc
A0 N8 5 ;
o~
AcHM w%’f\f”\[m (o) i Twotp ocdopunuposanmne
0 N
C © j W
]—N 8 OH

o 9 43
AcO B )L)
—O 0 NH
AcO e \/&8\/\/

AcHN

AcO  OAc
A0 X228 o 5 G200
AN /\/N

H
NC P “N(Pr)z

0
AcO Qhe o ) a4
moﬁi&/o \/Hg/\/NH
AcHN

CoenvHenue 43 MOTy4riM 1o crocodam, npeacraBieHHbIM B [Tpumepe 13.
ITpumep 15. I[Monyuenne Coequnenus 47

0 DMTO
HO Yo N\ _//
=N 1. DMTCI, pyr N

et

2. PdIC, Hy, MeOH
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Coenunenue 46 umeeTcst B mpojiaxe.
ITpumep 16. [Tonyuenne Coenunenus 53

Q
HsCO \"/\{-«}/\NHn HBTU. EtN{Pr), AM®A oo z
5 7 ‘ _Boc 3 %?/\H S
48 e
) NH
0 N 50
H 49 =
NH
cBz
HN ~CBz
o] 07/\1/\
H.CO LCBz
s N .
1. TOK \g"fﬁ\g NH H 1. LiOH. MeCH
2. HBTU., EtN(iPr): AM ®A 51 2. HBTU, EtN(iPr); AM®A
/CElz CoepuHeHue 47
HN\
- \_ /N N -cez
H Z
49
LBz
DMTO 5 HR 1. Hy, PUC
0 m oRe 2. HBTU, EtN(Pr); MDA
N’ G eHme 17
HOw- N_(\(\}/?\ﬁ NH H oeaunH
52
HN -cp;
OATOAC &
Q
AT _O/V‘\.JJ‘\NH
HAC

OACDAC

0
H O H
0
§HO /\/\)J\ HN N\J{‘):-”\)\N
AcC — N
AC
DMT
3

/Lo
DACOA ¢ &/%
|

Q LNH 5
AcO —_— T
HAcC

Coenunenus 48 1 49 umerorcs B ipojaxke. Coenvuenust 17 v 47 mOIyYUIU TaK, KaK OIMMUCAHO
B criocobax B [Ipumepax 4 u 15.
ITpumep 17. ITonyuenne Coenvuenus 54
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¢ "'FT\:\—O HN
NHACc 0 0
OAC 0 DMT

ACO & O/\,f\u/u‘_ NH 53

Tuoth och opunupoeanue

EOACOAC

AcO _O""\/\)L\NH

NHAc HN
OACOAC
0 J-I—NH
Acor 07T

HAC

Coeaunenue 53 MoIydriIv Mo cnocodam, mpeacraBieHHbIM B [1pumepe 16.
ITpumep 18. [Toyuenne Coenunenus 55

Crp.: 140

HAc
(P"f}zN
one 0 \/@7\)\ s
..F-O
S | E

O
CN



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

OACL OAc B
~0
ACOéf—TA_OA\/\)I\NH

NHAC
0

OAcIOA’: 5 H ~OH
AT g el Fn YN\}MN/]

A HN o) é

DMT

I 0 H—NH 53

AcO 07~

1. Anrapuoin anrmapra. DMAP, X3
2. IMOA. HBTU. EtN(Pr),. PS-SS

OAc
OAc 0

b o
AcO X _OM)J\NH
HAC
0 0

9

QOAc

A 0 B\,w\)OK "‘E/\AE
A0 S _OM)I\HN L 2 NE
HAc 0]
DMT
55

0
OACOAC 0

0 -
AcOé A__ 07T et

HACc

CoenvHeHue 53 MOTyUrIIM 1O crioco0am, npeactaBieHHbIM B [Tpumepe 16.
[Tpumep 19. OOt crioco rnoxydyeHust KoHbIorupoBaHHbIX ASO, cogepxarnmx GalNAcs-1

B 3'-IOJIOKEHUM, TIPY TTOMOIIM TBepAoGa3HbIX MeTOIUK (rtoryuenue ISIS 647535, 647536 u
651900)

Ecnu He yka3aHo UHOe, BCe peareHThl U PACTBOPHI, TPUMEHsIEMbIE /ISl CHHTE3a
OJIMTOMEPHBIX COEIMHEHUI, TPUOOPETEHBI Y KOMMEPYECKUX MOCTABIIMKOB. CTaHIapTHbIE
dbochopamMuIUTHBIE CTPOUTETBHBIE OJIOKM U TBEPAYIO MOIIOKKY TPUMEHUITU 17151 BHEAPEHUS

HYKJICO3UHBIX OCTATKOB, KOTOPBIE BKJIIOUYAIOT, HATpuUMep, octatku T, A, G u "C.0,1 M
pactBop dochopamuauta B 6€3BOTHOM alleTOHUTPUIIE TPUMEHWIIN 118 3-D-2'-
nezokcuprbonykieosuna u 2'-MOE.

CuHTEe3 aHTUCMBICIIOBBIX OJIMTOHYKJIEOTU10B (ASO) BBITIOJIHUIU Ha cuHTe3aTope ABI 394

*w
(B MacmTabe 1-2 MKMOJTb) WJIM Ha CHHTE3aTOPE A I< ! I g A Oligopilot

npousBojcTBa GE Healthcare Bioscience (B Macmitade 40-200 MKMOJIb) IO CIIOCO0Y
dbochopamMunuTHOrO CBA3BIBAHUS HAa TBepAoi noanoxke VIMAD, HanonnenHon GalNAcs-1

(110 mxMouw/T, Guzaev et al., 2003), ymakoBaHHOM B KOJIOHKY. J[J1s1 cTaguu CBSI3bIBAHUS
dhochopamMuUTHI BBOAWIN B 4-KPAaTHOM M30BITKE 110 CPABHEHUIO C 3arpy3KOi Ha TBEpOH
MOJITIOXKKE, a KOHIeH a0 ¢ochopaMuauTa BRIMOIHSIM B TeueHue 10 MmuHyT.Bce ocTanbHbIe
CTaJIM¥ BBITIOJIHSIJIM 110 IPOTOKOJIAM, MPEAOCTABIIEHHBIM ITpOU3BOaUTENEM. I yaaneHus
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JUMETOKCUTPUTUIIbHOM (DMT) rpynibl € 5'-ruApOKCUIIbHOM TPYIIIbI HYKJICOTUAA TIPUMEHUIIU
6% pacTBOP AUXJIOPYKCYCHOM KUCIIOTHI B TOJIyoJie. Ha ctanum cBA3bIBaHMS B KAUECTBE
aAKTUBATOpa MpUMeHWH 4,5-muumanonmuaasol (0,7 M) B 6e3sognom CH3CN. Tuodocdathbie

CBSI3U BHEAPSUIM CyiIbpupoBanueM npu nomoum 0,1 M pactBopa ruapua kcantasa B 1:1
cmecu nupuanHa/CH3CN B TeueHure 3 MMHYT BpEMEHM KOHTAKTa. B KauecTBe OKUCIIUTENIBHOIO

are"Ta g obecriedeHus hochoandbUpHBIX MEKHYKICO3UIHBIX CBsi3er mpuMeHun 20%
pactBop TpeT-0yTunruaponepokcuna B CH3CN, conepskatmii 6% Bo/ibl, B TeUeHUE 12 MUHYT

BpPEMEHU KOHTAKTA.
[Tocrne cOopku kemaeMoit ociIe0BaTeTbHOCTU IMAHOATUIT-(oc(aTHBIE 3aIIIUTHBIE TPYIIITHI
cHUMaJM ipu nomou 1:1 (06./00.) cMecu TpUITUIIAMHUHA U ALIETOHUTPUIIA B TeUEHUE 45
MHUHYT BpeMeHU KOHTakTa. CBsI3aHHbIE ¢ TBEP0H MO110KKOH ASO cycrieHAMpOoBav B
BOJIHOM pacTBope ammuaka (28-30 macc. %) u HarpeBasu ripu 55°C B TeueHue 6 4acos.
3aTem oTUIBTPOBBIBAIM He CBI3aHHBIE ASO U BhIapUBAJIM aMMHUAK KUIstueHueM. OCTaTok
OYMIIIAJIN YKUIKOCTHOM XpoMaTorpaduer BHICOKOTO JaBJICHUsI HA CUJIbHOM aHUOHOOOMEHHOM
kosionke (GE Healthcare Bioscience, Source 30Q, 30 mxM, 2,54%8 cm, A=100 MM anerata
amMMmoHus B 30% BogHoMm CH3CN, B=1,5 M NaBr B A, 0-40% B 3a 60 MUH., CKOPOCTb IOTOKA

14 mia.muH-1, A=260 HM). OcTaTok obeccomuBaiu mpu momoiu BOYKX Ha oOparteHHO-
($ha30BoOI KOJIOHKE C TIOJTydeHHeM kemaeMbIXx ASO ¢ BbIJIEJICHHBIM BbIX010M 15-30%
OTHOCHUTEIIBHO MEPBOHAYAIIBHOM 3arpy3Ku Ha TBEPAYIO MOMIOKKY. ASO XapaKTepru30oBaIu
npy nomou noH-napHont BOXX, copmemiennoin ¢ MC-ananu3om Ha cucteme Agilent 1100
MSD.

AHTHUCMBICTIOBBIE OJIMTOHYKJICOTH/IbI, HE COJEPIKaIlMe KOHBIOTAT, CHHTE3UPOBAJIU 110
CTAHIAPTHBIM CITIOCOOAM CUHTE3a OJIMTOHYKJIEOTUAOB, OOIIEU3BECTHBIM B JAHHOM 00JaCcTH
TEXHUKU.

ITpumensis 3Ty cnocoObl, MOIYYWIIA TPU OTAEIbHBIX AHTUCMBICIIOBBIX COETMHEHHUS,
HaneneHHbIX Ha ApoC III. Kak mokazano Hwke B Tabmuie 4, kaxaoe U3 Tpex
AHTHCMBICTIOBBIXCOeIMHEHMI, HanelleHHbIX Ha ApoC 111, umeeT oiHyY U Ty Xe
MOCJIeI0BATEbHOCTh A30TUCTBIX ocHOBaHuM. ISIS 304801 npencrasisier co6oit 5-10-5 MOE
I3IIMeED, CoJePKaIIM TOJIbKO THOhochaTHBIE CBsA3M; ISIS 647535 sSBIsIeTCS TaKUM Ke, KaK
ISIS 304801, 3a uckirroueHreM TOro, 4to oH coaepkut GalNAc3-1, KOHBIOTUPOBAHHBIN Y €I0

3'-koH1a; u ISIS 647536 aBnsercd TakuMm ke, Kak ISIS 647535, 3a UCKIIOYEHUEM TOT'O, UTO
HEKOTOPBIE MEKHYKJICO3UIHBIE CBS3U 3TOT'O COSTMHEHUS TTPEJCTaBIISIOT COOO0i
dhochomnaupnsbie cBsi3u. Kak nomnomHuTenbHO moka3ano B Tabmuie 4, ObUTH CHHTE3UPOBAHBI
JIBa OTIENbHBIX AaHTUCMBICIIOBBIX COeIMHEHMS, HaneleHHbIX Ha SRB-1. ISIS 440762
npeacTaisieT codoti 2-10-2 cEt ranmep, coaepkariuii ToJabko TuodochaTHbIe
MEKHYKJIe03uaHbIe cBs3H; [SIS 651900 sBisieTcst TakuM xe, Kak ISIS 440762, 3a UCKITIOUECHUEM
TOTO, 4TO OH coaepkuT GalNAcs-1 y ero 3'-koHua.
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Tabamuua 4
Moguguunposansbic ASO, nauerenssie Ha ApoC 11 m SRB-1

R —

M Pacuern Hab: ) b(;”
ASO [Nocneposarensiocts (0T 5" k 37) e as vl |
Hb smas macca | [D
[ MACCH
- ] I Mo.
ISIS i oy Wy L P P T L R Ga"C A |
3(}43 _-Ans{'-'n:. % .Ef =] ds 4 s L dehTds b ds ds -rl:-'ﬁ'ds Tds “ois P':'C| 7|65.4 | ?lﬁ‘l;‘i 2“
01 TalulsAsT, I
1S | O T T CaTaTaGuTa "Ca CaAnGa"CaToTs | ApoC
1= {54 esigs igs % 23 5 9 “CIs o 5 “ 15 (-1 (=4
ﬁ;;ﬁ ToA ToAsrGalNAer1, 1 | 9239.5 9237.8 21
s P |
e | AesGen CenleoTeo Cas TasTasGatsTas"Cots"CtshasGas CasTeaTe | ApoC | 429 9140 21
ﬁ;ES ﬂ.rgw:hgqlilmtdn" Galﬂﬁ‘:}_l’ ]” | 9] 2. I .E I
ISIS
4407 | Tis"CrsAasTas Taem CasAs TasGasMhas " Cas Tas Tis™ Ci SREB-1 | 4647.0 46464 22
62 |
[ S - 1
ISIS T CroAuGeT o "CauA e T GaeAn™CTa Tee™Crro go- {
ﬁilq ks .l:s ds'Pis | ds  LodeMds 1 dsTdeMNds - da L ks % iy S'RH"I ﬁ?ZI.I f}?lg."‘ 2»1
00 GalNAcs-1,

Huxnue unaekcel: «e» o3HauaeT 2'-MOE moauduimpoBaHHbBIN HYKIC03UT; «d» 0O3HaYaeT
-D-2'-ne30KkcupubOHYKIE03U; «K» 03HavyaeT 6'-(S)-CH3 Ouuukimueckuil HyKJIeo3usa

(Hampumep, cEt); «s» o3HagaeT THodochaTHRIC MeKHYKIICO3UAHBIE CBSI3H (PS); «0» 03Hauaer
dhochonusupnbie MesxxHyKIeo3uaHbIE CBsI3U (PO); 1 «o'» o3HauaeT -O-P(=0)(OH)-. Bepxuuit
MH/IEKC «T» O3HAa4aeT 5S-MeTUIUTO3UHBL. «GalNAc3-1» 03HaYaeT KOHBIOTMPYIOLLYIO IPYIIILY,

UMEIOLIYIO CTPYKTYPY, M300paxeHHyto panee B [Ipumepe 9. Cnenyer ormetutsh, uTo GalNACcs-1

COJICP>KUT PACIIEIUISIEMBIN aJIEHO3MH, KOTOPBIN CBsI3bIBaeT ASO € OCTaJIbHOW YACTHIO
KOHBIOTAaTa, KOTOPBII 0003HaueH kak «GalNAcs-1,». HoMeHknatypa, ucrnosnb3yemas B

MPEACTABIICHHOM BbIlIE TAOJHIIE, TOKA3BIBAET MOJIHYIO MOCIIET0BATEIbHOCT A30TUCTHIX
OCHOBAaHHUI1, BKJIIOYAsl aJIeHO3UH, KOTOPBIN SIBJISIETCS YaCThio KOHBbIorata. Cie10BaTeNbHo,
B IIPEACTABIIEHHOM BbIIIE TA0IMLE MTOCIEI0BATETbHOCTU TAKKE MOT'YT ObITh IIEPEYUCIIEHBI C
okoH4aHUeM «GalNAc3-1», 6e3 «Ayy». Takoe yciioBHOE MPUMEHEHUE HUXKHETO UHCKCA «a»

JUU1s1 0003HAYEHUS YACTH KOHBIOTUPYIOIIIKE TPYIIIbI, HE COAePIKAIIeH pacIlerIseMOoro
HYKJIEO3M/1a WIIM PACHICTIIIEMOTO (PparMeHTa, MpuMeHsIeTCsl BO BCEX MPEICTABICHHBIX
[Tpumepax. DTa yacTh KOHBIOTUPYIOIIKE TPYIIIIbI, HE COAEpKAIasl PACILEIIIIEMOTO
(dbparMeHTa, ymoOMHUHAETCS B HACTOSIIIIEM JOKYMEHTE KaK «KJIACTeP» WU «KJIACTEP KOHBIOTATa»
win «kjacrep GalNAcs». B HEKOTOPBIX Cllydasix KOHbIOTMpPYIOIIas rpynmna Jjisi yaoocTsa

OTIMCaHa MyTEM OTIEIBHOTO MPEACTABICHUS €€ KJIACTepa U €€ PACIIeIUIIeMOTO (hparMeHTa.

[Tpumep 20. J1o303aBUCUMOE aHTUCMBICTIOBOE MHTHMOUpOoBaHue uyeaoBeueckoro ApoC III
y huApoC III TpaHCT€HHBIX MBbIIIEH

ISIS 304801 u ISIS 647535, kaxapiit U3 KOTOPBIX HaneseH Ha yenoBeyeckuit ApoC I u
OIKMCAH BBILIE, OTJEIbHO UCIIBITHIBAJIA U OLICHUBAJIU B JO303aBUCMMOM UCCIIEAOBAHUMU HA UX
CITOCOOHOCTHh MHTUOUpPOBaTh UesioBeueckuit ApoC Il y TpaHCTe€HHBIX MbIIIIEH C YeJIOBEUECKUM
ApoC III.

Jleuenne

Tpancrennsix melien ¢ yenoeueckum ApoClIIl BeiaepKMBaIU MpH 12-4aCOBOM IUKJIIE
OCBEIICHMSI/TEMHOTHI U oOecrieunBalii cBOOOAHBIN qocTym K nuiie Teklad lab. Jlo Hauama
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3KCIIEPUMEHTA KUBOTHBIX aAKKJIMMATU3UPOBAJIY 10 MEHBIIIEN MEPE B TEUEHUE / THEN B
ucciieioBaTebckoi tabopatopuu. [Tpurorosuwiu ASO B PBS u crepunuzoBaiu
dunbTpoBanueM yepe3 puibTp 0,2 MukpoHa. ASO pactBopuiu B 0,9% PBS 115t MUHBEKIMIA.

TpancrennsiM MbliaM ¢ yenoeueckuM ApoC Il ogun pa3 B Helento B TeUEHUE ABYX
HEJIETI0 BHYTPUOPIOMMHHO BBOAWIU MHBEKIMH [SIS 304801 mmum 647535 nipu 0,08, 0,25, 0,75,
2,25 umu 6,75 MKMoITB/KT ik PBS B kauecTBe KOHTpOJIbHOT0 00Opasna. Kaxnas
JKCIIEPUMEHTAJIbHAS TPYMIIA COCTOSIA U3 4 )KMBOTHBIX. Uepe3 COpOK BOCEMb YACOB IOCIIE
BBEJICHUSI MTOCIIeTHEN 103bI KaXKIYI0 MbIIIIb OOECKPOBWIM U YMEPTBUIIU, U COOPAIU TKAHMU.

Anamiz MPHKApoC 111

Vposauu MPHK ApoC III B neuenu Mbitieit onpeaeanian npu noMmoru [TL[P B peansHOM
BpeMeHM U peareHTa st koanuectBeHHoro onpeaeiaeHus PHK RIBOGREEN® (Molecular
Probes, Inc. FOmxuH, mrat OperoH) no ctaHaapTHeIM npoTokonaMm. Yposau MPHK ApoC
I onpenensimu orHOcuTenbHO 001ert PHK (mpu momormnu Ribogreen), 3aTeM HOpMaIn3oBaiu
K KOHTPOJIbHOMY 00pasiy, oopadoranHoMmy PBS. Pe3ynbpTaThl, MoKa3aHHbIE HUXKE,
npeAcTaBiieHbl Kak cpeauuit mpoueHT ypoBHeit MPHK ApoC III mmst kaxxaon
9KCIIEPUMEHTATLHOM TPYIIITBI, HOPMAJIM30BAHHBIX K KOHTPOJIBHOMY 00pa3iry, 00paboTaHHOMY
PBS, u 0603HaueHsbI kak «% PBS». Huxke B Tabmune 5 mpeacTaBieHa Takxke
noixyMaxkcumainbHas a¢dextrBHas go3a (EDsg) mnsa kaxmoro ASO.

[Tokazano, yTo 06a aHTUCMBICTTOBBIX coeauHenus cHkatoT PHK ApoC 111, mo cpaBHeHuIO
C KOHTPOJIbHBIM 00pa3uoM, 06padotanHbiM PBS. KpoMe Toro, aHTUCMBICIIOBOE COETUHEHUE,
koHblorupoBaHHoe ¢ GalNAcs-1 (ISIS 647535), 6pu10 3HaUMUTENBHO OOJIEe I3G(HEKTUBHBIM,

YeM aHTUCMBICIIOBOE COEIMHEHHUE, HE colepkaliee KoHbrorat GalNAcs-1 (ISIS 304801).

Tabamna 5

Baunanne ASO newennsn na ypoeHH MPHK ApoC 11l y TpasHcreHnsIX Mbimei ¢
qenoseqeckum ApoC 111

Josa %o EDso Mexunykneosnnnas | SEQ ID

ASO | 3 -KOHBIOTAT

(MxMonw/kr) | PBS | (ygmons/kr) CBA3L/[UIHHE NO.

PBS 0 [ 100 ; & s :
0,08 95
0,75 42

SIS : 0,77 Her PS/20 20
6,75 19
0,08 50

|
SIS 0,75 15
647535 2.25 17 0,074 GalNAc;-1 PS/20 21

6,75 ]

Anamus 6enka ApoC Il (TypOuaumMeTpruiecKkuii aHaIU3)

Anammz 6enka ApoC 111 B r1a3me BBIIIOJIHUIIM IO CIIOCO0aM, ONTMCaHHBIM B paboTe Graham
et al, Circulation Research, 10 neuatu, onyonukoBaHHOM oHJaiH 29 mapTa 2013 roaa.

Oxo:10 100 MKJI 171a3MBbl, BBIAECIEHHOW U3 MBILIEH, aHATM3UPOBAIIUA O3 pa30aBiieHUs,
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MIPUMEHSISI KITMHUYeCKUl aHau3atop Olympus 1 MMEIOLIuiACS B TpoAake TypOUIUMETPUUECKUI
a"anutuueckuit Habop ApoC III (Kamiya, kat. NeKAI-006, Kamiya Biomedical, Cuati, mrat
Bammnrron). [TpoTokoi aHann3a BEITOIHSIIM IO ONTMCAHUIO ITOCTABIIMKA.

Kax mokazano Hmxe B Tabmuie 6, 00a aHTUCMBICTIOBBIX COSMHEHMSI CHUKAIOT OCITOK
ApoC 111, no cpaBHeHuto ¢ PBS koHTpoIbHBIM 00pa3iom. Kpome TOro, aHTUCMBICIIOBOE
coeMHeHue, KonbroruposanHoe ¢ GalNAcs-1 (ISIS 647535), 6pu10 3HAUUTETBHO OOJIEE

3¢ deKTUBHBIM, YEM AaHTUCMBICIIOBOE COEIMHEHUE, He coepxkaliee KonbtoraT GalNAcs-1
(ISIS 304801).

Tadmna 6

Bimanue ASO neqenns Ha ypoBHH Oeika ApoC 111 B mia3zmMe y TpancreHHBIX MbIIIEEH ¢
yenosedeckum ApoC III

. Josa % EDso 3- Mexuykneosuanaa | SEQ ID
(MxMons/xr) | PBS | (ygmosap/kr) | KOHBEOrAT CBSI3b/UTHHA NO.
PBS 0 100 - -~ -
0,08 86
0,75 5l
3 éi;%l 0,73 Her PS/20 20
2.25 23
6,75 13
0,08 72
ISIS 0,75 14
647535 0,19 GalNAc;-1 PS/20 21
D2 12
6,75 11

Tpurnuuepuibl U X0JIECTEPUH TIa3Mbl BblIeIWIM 10 criocoOy Bligh u Dyer (Bligh, E.G.
and Dyer, W.J. Can. J. Biochem. Physiol. 37: 911-917, 1959) (Bligh, E and Dyer, W, Can J
Biochem Physiol, 37, 911-917, 1959) (Bligh, E and Dyer, W, Can J Biochem Physiol, 37, 911-
917, 1959) u uamepuiy rpu NOMOIIM KJIMHUYECKOTO aHainu3aTopa Beckmann Coulter u
MMEIOIIMXCS B TPOJIAKE pEAreHTOB.

VPpoBHU TPUTTTULEPUTIOB UBMEPUIIU OTHOCUTEIBLHO MBIIIEH, MHbeUUpPOBaHHBIX PBS, 1
BBIpa3uI Kak «% PBS». Pe3ynbTaTel nmpeactasiensbl B Tabmure 7. [TokazaHo, uto oba
AHTHUCMBICIIOBBIX COEIMHEHUS CHU)KAIOT YPOBHU TpUTIMLepu10B. KpoMe Toro, aHTUCMBICTIOBOE
coeMHeHue, KoHblorupoBaHHoe ¢ GalNAcs-1 (ISIS 647535), Obu10 3HAUUTENBHO OOJIee

3¢ dEeKTUBHBIM, YeM aHTUCMBICTIOBOE COEIMHEHHE, He coepxkaliee Konborat GalNAcs-1
(ISIS 304801).
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Taoauua 7
Bansinue ASO jieeHns HA YPOBHH TPHIVIMIEPH/I0B Y TPAHCT€HHBIX MbIIIEH
SEQ
Jo3za % EDsg 3- MexHykiieo3uiHas
ASO ID
(mxmonn/kr) | PBS | (mkmons/kr) | KOHBIOTAT CBA3L/IJIMHA NG
PBS 0 100 - - -
0,08 87
0,75 46
3 (1)25) 1 0,63 Her PS/20 20
2,25 21
6,75 12
0,08 65
0,75 9 -
6}3'53; S 0,3 [C2NAe PS/20 21
2,25 8 1
6,75 9

OO6pa3upl Mm1a3Mbl aHAIM3UPOBAIM ITpH oMol BOXKX a1 onpeneneHus: KoIMuecTBa
0011IeTO XOJIeCTEpUHA U pa3IMYHBIX (ppakiuii xonmectepuHa (HDL u LDL). Pe3ynbTaThl
npeacraniieHbl B Tadmumax 8 u 9. [TokazaHo, 4To 00a aHTUCMBICTIOBBIX COSTMHEHUSI CHUXKAIOT
o0I11IMe YpOBHH XOJIecTeprHa; 00a cHmwkaroT LDL; u 06a nossrmaroT HDL. KpoMme Toro,

AHTHCMBICIIOBOE COe/IMHEHUE, KOHBIOTUpOoBaHHOE ¢ GalNAc3-1 (ISIS 647535), 6bu10

3HAYUTEITHHO OoJee 3(h(HEeKTUBHBIM, YEM aHTHCMBICIIOBOE COCMHEHHE, HE COepIKaIIee
koHbroraT GalNAcs-1 (ISIS 304801). YBennuenue ypoBHeit HDL u cHuxenue ypoBHei LDL

MpeCTaBiIseT COOOM OIaroMpUsITHBIN CEPIEYHO-COCYAUCTHIN 3(h(heKT AaHTUCMBICIIOBOTO
unruouposanus ApoC IIL.
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Tabamua 8
Bansnue ASO JleveHHs Ha YpoBHH 001ero xoiecTepuHa y TPAHCTeHHBIX MbImeii
OOumii SE
Hoza 3- Mexuykiaeo3nanas y
ASO X0JnecTepHH ID
(MKMONL/KT) KOHBIOraT CBA3L/[UIHHA
(mr/mt) NO.
PBS 0 257 - -
0,08 226
ISIS ﬂ,TS 164
Her PS/20 20
304801 2.25 110
6,75 82
0,08 230
ISIS 0,75 82 GalNAc;- — -
647535 1
225 86
6,75 99
Tabanua 9
Baunsnne ASO nevenns na yposan HDL u LDL xonecrepuna y TpancreHHbIx Mbimeii
SE
Joza HDL | LDL 3 MexHYKIe03uIHan "
ASO { o) I 1D
MEMO/B/'KT (Mrfm] (Mrfm} KOHBHITAT CBA3E/ JITHHA ND
PBS 0 17 28 -- --
0,08 17 23
0,75 27 12
ISIS ?
Her PS/20 32
304801 225 50 4
6,75 45 2
0,08 21 21
0,75 44 2 "
i o PS/20 1
2.25 50 2
6,75 58 Z

dapmakokuHeTnyeckuit anaauz (PK)
Onennmu takxke @K ASO. OOpa3zupl neyeHu U MOYEK U3MENTbUMUIIN U SIKCTPATrUpOBAJIv 110
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CTaHIAPTHBIM MpoToKoaM. O6pa3ipl aHanuzupoBa Ha MSD1 npu momonm UTT-B2KX-
MC. Onpenenunu coaepxkanue (MKr/r) B Tkanu ISIS 304801 u 647535 noHOM IJIMHBL, U
pe3ynbTaThl npeacrasieHbl B Tadmune 10. [TokazaHo, YTO KOHLUEHTPALMU B IIEYEHU
AHTHCMBICIIOBBIX COSAVMHEHMI TTOJTHOM JITTUHBI OBLTA CXOKUMH JIS1 ABYX AHTUCMBICITIOBBIX
coenuHenui. CiaenoBaTenbHO, Jake HECMOTpPs Ha To, YTO GalNAc3-1-KOHBIOTUPOBAHHOE

AHTHUCMBICIIOBOE COEIMHEHUE SIBJISIETCS 00JIee AKTUBHBIM B IIEUEHH (KaK MOKA3aHO 110 TAHHBIM
PHK u Genka, npeacTaBlIeHHBIM BBIIIIE), €T0 COACP)KaHUE B IEYEHU HE HAMHOTO BBIIIIE.
HemictBurenpHo, paccuntanHoe 3HaueHue ECs (nmpeacraBnenHoe B Tabmuue 10)

MTOJITBEPIKIAET, YTO HAOJTF0TaeMoe yBendaeHne 3pHeKTUBHOCTH KOHBIOTHPOBAHHOTO
COCIMHEHUS HE MOXKET OBITh IPUITMCAHO UCKITIOYMTEIHHO MOBBIIIIEHHOMY HAKOTUIeHUIO. Takoit
PE3YIIBTAT IMTO3BOJISIET IIPEIIIOTIOKHUTH, UTO KOHBIOTAT YiydliaeT 3pGEeKTUBHOCTH IO IPYTOMY
MEXaHHU3MY, YeM ITPOCTOE HAKOTUIEHHE B ITEYCHU, BO3MOHO 3a CUET YBEITUUCHUS
MPOJYKTUBHOTO 3aXBaTa AaHTUCMBICIIOBOTO COEIMHEHUS B KJIETKH.

DTH pe3yabTaThl TOKA3BIBAIOT TAKXKe, UTO KOHIeHTpanus GalNAc3-1-KOHBIOTMPOBAHHOTO

AHTHCMBICIIOBOT'O COE/IMHEHUS ITOYKaX HUXKE, YeM KOHLEHTPALMS AaHTUCMBICTIOBOTO
COEIMHEHHs, He cosiepkaliero Konborara GalNAc. 9To uMeeT HECKOJIbKO OJIarONpUsSTHBIX
TeparneBTHYecKux 3(dexToB. g TepaneBTUYECKHUX MOKA3aHHUI, B KOTOPBIX HE TpeOyeTcs
IIPOSIBJIEHUE AKTUBHOCTH B IIOYKAX, BO3AEUCTBUE HA ITIOUKH IIOIBEPraeT UX PUCKY TOKCUYHOCTH
0€3 COOTBETCTBYIOIIEN MOJIb3bl. bojee Toro, BbICOKass KOHUEHTPALUs B IOYKAX OOBIYHO
MIPUBOJIUT K BBIBOJY COEIMHEHHUS C MOYOM, oOecrieunBas 6osee ObICTPOE BbIBEACHMUE.
CoOTBETCTBEHHO, [IJI1 BHEIIOUYEUHBIX MULLIEHEN HAKOIUIEHUE B ITIOYKAX SIBJISETCS
HEeXeIaTelIbHbIM. DTH JAHHBIE [TO3BOJISIFOT ITPEIIOIOKUTh, UTO KOHbIOTHUpoBaHue ¢ GalNAcs-1

CHMXXACT HAKOIIJICHUEC B ITOYKAX.

Tabauna 10
@K anamu3 ASO JiedeHHs Y TPAHCT€HHBIX MbIIICH
ECsq B MexuyKiieozuanas
Joza Ileuens | [Toukn ’ A5 SEQ
ASO TICYCHH CBSI3b/AJTHHA D
(MKMOIB/KT) | (Mir/r) | (MKT/T KOHBIOTAT
: )| ) (MKr/r) NO.
0,1 5,2 2,1
3(1)4815;%1 53 Her PS/20 20
0,8 62,8 119,6
2.3 142,3 191,5 |
6.8 202,3 | 337,7
0,1 3.8 0.7
SIS | 0,8 72,7 343 | - GalNAcs- bS/20 )
47535 [ <= 1 &
6475: 23 1068 | 1114 |
St el
6,8 2372 | 1793 |

Nnentudpunmponanm tTakxke MetadomuTsl ISIS 647535 1 moaTBEpAUIN X MACCHI TIPU
MTOMOIIIY MACC-CIIEKTPOMETPUUECKOT0 aHAIU3a BBICOKOT0 pa3penieHus. CalThbl pacileryIeHUs]
Y CTPYKTYPbI HaOJIFOAAEMBIX META0OIMTOB MIpeACTaBIIeHbl HUXe. OTHOCUTEIbHBIA % OT
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o6meit JymHbl ASO paccuuTaliv 1O CTAHIAPTHBIM ITPUEMaM, a pe3yIbTaThl IPEICTABICHBI
B Tabmuue 10a. OcHoBHOM MeTabonuT ISIS 647535 npeacrasisiet codoit ASO moTHOM JITMHBI
0e3 Bcero konwsrorata (To ectb ISIS 304801), KoTOopHIi 0Opa3yeTcs B pe3ybTaTe paclleIICHUS
0 CalTy paciueruieHus A, mpeacraBieHHoMY Hke. KpoMe Toro, HaOmogamm Takxe
JIOTIOJTHUTEIbHBIE META0OIUTHI, 0OPA3YIOIIUECS U3 APYTUX CAUTOB paclleryieHus. ITU
PE3YIBTATHI MO3BOJISIIOT MPEAOI0KUTh, UTO MOXKET OBITh MPUTOAHBIM TAKXKE BHEIPEHUE
JIPYTUX pACIICTUIIEMbIX CBSI3eH, TAKUX KaK CIIOXKHBIE 3(PUPBI, IS THIBI, TUCYTbMUIBI,
dbochopamMunaTel UM aUUI-TUAPA3OHBI, MeX Ty caxapoM GalNAcs-1 u ASO, KoTopble MOTYT

pacIIeIUISIThCs O JeUCTBUEM (PEPMEHTOB BHYTPH KJIETKH UIIM KOTOPBIE MOTYT PACIIEIUISITHCS
B BOCCTAHOBUTEIBHOM CpeJie UTO30JIs1, MM KOTOPbIE TAOUITbHBI B KUCTTOTHOM pH BHYTpH
9HJOCOM M JIM30COM.

Tabauua 10a

Habmonaemeie Meradoaursl moanoi pamus [SIS 647535

T
MeTabonuT ASDW o _ pacu[é:ﬁ;“” I DTHOHL;I:MHH;‘
1 ISIS 304801 A 16,1
2 | ISIS 304801 + dA B 10,5
3 ‘ ISIS 647535 munyc [3 GalNAc] C 16,1
I' ISIS 647535 munyc
: 4 [3 GalNAc + | cBa3Ka 5-ruIpoKCcH-TIeHTaHOBO R D 17,6
_Knenors]
[S1S 647535 munyc
3 [2 GalNAc + 2 cea3kH 5-THAPOKCH- D 9.9
NeHTAHOBOH KHCIOTHI|

SIS 647535 munyc D

6 |3 GalNAc + 3 cBa3kl 5-THIPOKCH- 9.8
MEHTAHOBOH KHCIOTEI]
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[Tpumep 21. AuTucMbIcTOBOE MHTHOMpOBaHue uenoBeueckoro ApoC IIl y TpaHcreHHBIX
Mmbiieti ¢ ApoC Il B ucciae10BaHUU OHOTO BBEACHUS

ISIS 304801, 647535 u 647536, KaXxIpIi U3 KOTOPBIX HalelieH Ha yenoBedeckuit ApoC II1
u onucaH B Tabunuie 4, TOMOJHUTENBHO OLIEHUBAJIM B UCCIIEJOBAHUU OJTHOKPAHOTO BBEJICHUS
Ha UX CIIOCOOHOCTH MHTMOUpoBaTh YenoBedeckuiit ApoC I y TpaHCT€HHBIX MBIIIIEH C
yenoseueckum ApoC III.

Jleuenue

Tpancrennsix mbieii ¢ yenoBeueckuM ApoC 111 BeimepkuBamm npu 12-4acoBOM IUKIIE
OCBEIICHMSI/TEMHOTHI U obecrieunBalii cBOOOAHBIN qocTyn K nuiie Teklad lab. Jlo Hauana
JKCIIEPUMEHTA KUBOTHBIX AKKJIIMMATU3UPOBAJIM II0 MEHBLIEH MEPE B TEUEHUE 7 JHEH B
ucclienoBaTenbckoi nadopatopuu. [Tpurorosumu ASO B PBS u cTrepunmzoBaiu

W T
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dunbTpoBanueM yepe3 GuibTp 0,2 MukpoHa. ASO pactBopuiu B 0,9% PBS 11st MHBEKIHIA.

TpancrennbM MpltaMm ¢ yermoeueckuM ApoC I BHy TpHOPIOIIIMHHO BBEJIHM OTHOKPATHYIO
WHBEKIUIO J03bI, Ipe/IcTaBIeHHON HUXKe, coeauuenust ISIS 304801, 647535 uu 647536
(omucaHHBIX BhIlIe), Wik PBS B kauecTBe KOHTPOJIBHOrO 00pa3ua. DKCIepuMeHTaIbHAs
rpyIna coctosyia u3 3 )KUBOTHBIX, & KOHTPOJIbHAS T'PYMIIa COCTOsIA U3 4 ;kMBOTHBIX. [lepen
JICYCHHUEM, a TAKKe MOCIIe MMOCTIEAHEH 103bI Y KaX 0¥ MBIIIN Opajii KPOBb U aHAJIU3UPOBAIIH
00pasupl 11a3Mbl. Mbliel yMepTBUIIM Yepe3 72 yaca Mociie MOCJIeTHETO BBEJACHHS.

O6pa3upl codpay 1 aHamu3upoBaiu 11 onpeaenenus yposueit MPHK ApoC 111 u 6enka
B IICYCHM; TPUTIIMIIEPHUIIOB B TJIA3Me; U XOJIeCTeprHa, BKirrodast ppaxiuu HDL u LDL, koTopshie
AHAJIM3UPOBAJIM TAK, Kak onvcaHo Bolie (ITpumep 20). JlaHHbIE 3TUX aHATIM30B IPENCTABIIEHBI
Hwke B Tabmumax 11-15. YpoBHU TpaHCaMHHA3bI B IIEUEHHU, aJlTaHUH-aMUHOTPaHCpepas3nl
(ALT) n acmapraTt-amuHoTpanchepasbl (AST) B CBIBOPOTKE U3MEPSUTA OTHOCUTEITBHO MBIIIIEH,
MHBEUUPOBAHHBIX COJIEBBIM PACTBOPOM, IIPUMEHSIS CTAHAAPTHBIE TPOTOKOJIBL. Y pOoBHU ALT
v AST noka3aju, 4TO aHTUCMBICIIOBBIE COEIMHEHUS XOPOIIIO IEPEHOCATCS ITPU BCEX BBEJIEHHBIX
J03ax.

DTH pe3yJIbTaThl IEMOHCTPUPYIOT YCUIeHHUE IPPEKTUBHOCTH AHTUCMBICTIOBBIX COSTMHEHUM,
copepxammx Konbrorat GalNAcs-1 Ha 3'-koHue (ISIS 647535 u 647536), 10 CpaBHEHUIO C

AHTUCMBICIIOBBIM COE/IMHEHUEM, HE copapxkainM Koubtorat GalNAcs-1 (ISIS 304801). Kpome
toro, ISIS 647536, koTopslii conepkuT KoHubtorat GalNAcs-1 1 HeckoJbko hochoanapupHbIX

CBsI3ei1, ObLT TAKUM Xke IPGEeKTUBHBIM, Kak SIS 647535, KOTOPBIM COAEPIKUT TOT e KOHBIOTAT,
U BCE MEKHYKJICO3UIHBIE CBsI3U B 3TOM ASO SBISIIOTCS TUOPOCHATHBIMMU.

Tabomna 11

Banaune ASO nevenna na yposun MPHK ApoC 111 y TpancrenHsix Mbimei ¢
genoBedeckum ApoC 11

l
! MemHyKIeosH
Jloza EDso | 3- d SEQID
ASO % PBS _ JIHaM
(Mr/xr) (Mr/kr) | KOHBIOTAT NO.
. CBA3L/IUTHHA
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PBS 0 99 ~ - --
1 104
3 92
Bl 132 | Her PS$/20 20
10 71
30 40
03 98
ISIS : G GalNAcs-
1,9 PS/20 21
647535 | 4 13 1
10 20
0,3 103
ISIS : s GalNAcy-
Sk 1,7 : PS/PO/20 21
3 31
10 21
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Tabanuma 12

Bausnue ASO jgevenns Ha yposun beaxa ApoC 111 B niasme y TpascrennbIx Muimeii ¢

10

15

20

25

30

35

40

45

yeaosedecknm ApoC 111

P Jlosa % EDsy 3 Mexnykneosnnnas | SEQ ID
(mr/xr) | PBS | (yp/kr) | KOHBIOTaT CBA3B/UTHHA NO.
PBS 0 99 - - --
1 104 232
3 92
ISIS
Her PS/20 20
304801 {0 7
30 40
0,3 98 2.1
1 T0
ISIS GalNAc;-
PS/20 21
647535 3 13 1
10 20
0,3 103 1,8
ISIS GalNAc;-
647536 1 60 1 PS/PO/20 21
3 il
10 21
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Tabauma 13
Bimaanue ASO jiedeHns HA YPOBHH TPHIJIHIIEPHAOB Y TPAHCT€HHbIX MbINICH
SEQ
Ho3za % EDsq 3- MesxHyKieosuiHas
ASO arir) | PBS ; ID
ME/KE KOHBIOTAT CBA3b/IJIMHa
{Mr/Kr) NO.
PBS 0 98 -- - --
1 80
3 92
Nons 29,1 Her PS/20 20
10 70
30 47
0,3 100
1 70
o 2p | GalNAcs- PS$/20 21
3 34 1
10 23
0,3 95
1 66
ISIS GalNAc;-
647536 1,9 1 PS/PO/20 21
3 31
10 23
Tabanna 14
Bunsanue ASO JledyeHus HA YPOBHH 06II€ro X0/ 1ecTeEPHHA Y TPAHCTEHHBIX MBIIIEH
Jlosa 3- MexnuykneosuHas | SEQ ID
ASO % PBS & Q
{(Mr/Kkr} KOHBIOTaT CBA3L/JUIMHA NO.
PBS 0 96 -- --
1 104
3 96
soiR: Her PS/20 20
10 86
30 72
ISIS 0,3 93 GalNAc;-1 PS/20 21

Crp.: 155
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647535 ] 85
3 61
10 53
0,3 115
1 79
ISIS
647536 3 o GalNAc¢s3-1 PS/PO/20 21
10 54
Tao6auna 15
Binsinue ASO jievennsn va ypoud HDL u LDL xoJiecTepHna y TpancreHHBIX MbIIIei
LDL SE
Jloza HDL 3- MexHyKneo3niaHas &
ASO LA ID
(Mr/xkr) % PBS KOHBIOraT CBSI3b/IIMHA
PBS NO.
PBS 0 131 90 - -
1 130 72
3 186 79
3 ([)i;%] Her PS/20 20
10 226 63
30 240 46
0,3 98 86
) 214 67
) 51533 S Ga“‘IIA"-" PS/20 21
3 212 39
10 218 35
0,3 143 89
1 187 56
: Eg : Ga"‘f‘“' PS/PO/20 21
3 213 33
10 221 34

DTH pe3ybTaThl MOATBEPKIAIOT, UTO KOHBIOraT GalNAcs-1 ynyumaeT 3ppeKTHUBHOCTH

UCMBICIIOBOTO COEAMHEHUSI. DTH Pe3yIbTaThl MOKA3BIBAIOT TAKXKe paBHYIO 3(D(PEKTUBHOCTH
GalNAc3-1-KOHBIOTUPOBAHHBIX AHTUCMBICIIOBBIX COEIMHEHUI, B KOTOPBIX aHTUCMBICIIOBbBIE
1 TOHYKJIEOTHIBI UMEIOT cMellIaHHbIE CBSI3U (ISIS 647536, KOTOPBINA UMEET 1IECTh
dhochoaudupHBIX CBsI3el), U TOJTHOCTHIO THOGOChHATHON BEPCUH TOTO K€ aHTUCMBICTIOBOTO
coeaunenus (ISIS 647535).

TuodochaTHbIe CBSI3M 00ECTICUMBAIOT HECKOJIBKO CBOMCTB @HTUCMBICIIOBBIX COEIMHEHUN.
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Hanpumep, oHM yCTOMUMBBI K HYKJIEA3HOMY PACILEIIEHUIO U CBSI3bIBAIOTCS C OEJIKaMu, UTO
5 MPUBOJMT K HAKOIUICHUIO COEIMHEHUS B TIEUEHHU, a HE B TOYKaX/Moue. DTH CBOWCTBA
SIBJISIFOTCS JK€IaTeIbHBIMU, OCOOEHHO IPH JIEYEHUH MTOKa3aHui B nedeHu. O1HaKo
THO(OChaTHBIE CBSI3M CBSI3aHBI TAK)KE C BOCIIAIMTENIbHOM peakuuer. COOTBETCTBEHHO,
YMEHBIIIEHUE KOJIMUECTBA THO(POCHATHBIX CBA3EH B COEAMHEHUU MPEATTOIOKUTEIIBHO CHUKAET
PUCK BOCIIAJIEHMS], HO CHUKAET TAKKE KOHLUEHTPALMIO COEIMHEHUS B IIEYEHU, ITOBBIILIAET
KOHIEHTPALHUIO B TOYKAX U MOYE, CHU)KAET CTAOMIBHOCTD B PUCYTCTBUU HYKJIEA3 U
yMeHblIaeT o611yto 3¢ dekTuBHOCTD. [IpeacTaBieHHble pe3yabTaThl JeMOHCTPUPYIOT, UTO
GalNAcj3-1-KOHBIOTMPOBAHHOE AHTUCMBICIIOBOE COEIMHEHUE, B KOTOPOM HEKOTOPBIE

THodochaTHbIE CBSI3U 3aMeHEeHbI (hOCchHOaMIPUPHBIMU CBS3SIMH, HACTOIBKO ke 3 (HEKTUBHO
IIPOTUB MUILIEHU B [I€YEHH, KaK U aHAJIOT, COAEPI KLU TOJIbKO THO(DOochaTHbIE cBA3U. Takue
COEJIMHEHUS MTPEAIIOIOKHUTEIIBHO SIBIISIFOTCS MEHEE IMPOBOCIAIUTENBbHBIMU (cM. [Tpumep 24,
B KOTOPOM OITMCAH 3KCIIEPUMEHT, JEMOHCTPUPYIOIIHIA, UTO yMeHbIIeHHe THodochaTos (PS)
IIPUBOJIUT K CHUKEHUIO BOCITAIIMTEIBHOTO JEHCTBUSA).

[Tpumep 22. Bmusaue moaudunupoBannoro CalNAcs-1-konbstorupoBannoro ASO,

HareseHHoro Ha SRB-1, in vivo

ISIS 440762 n 651900, KaXkablii U3 KOTOPBIX HallelleH Ha SRB-1 u onucan B Tabnuue 4,
OLIEHWJIM B 10303aBUCUMOM MCCIIEAOBAHUU HA X CIOCOOHOCTh MHIMOUpoBaTh SRB-1 y Balb/c
MBIIIEN.

Jleuenue

[IectunenenpHbIM camuam Mbliel Balb/c (Jackson Laboratory, bap-Xap6op, mrtat Mah)
BBEJIM OJHOKPATHYIO ITOAKOKHYIO HHBEKLMIO 103bl, TPEACTABIEHHON HUXE, coequHeHus ISIS
440762, 651900 unu PBS B kauecTBe KOHTPOJIbHOTO 0Opa3ua. Kaxxaas skcnepumeHTanbHas
rpyIma cocrosia u3 4 KUBOTHBIX. MBIIIEH yMEPTBUIM Yepe3 48 4acoB IOCIIE ITOCIIEIHETO
BBeaeHus s onpeaenenus: yposHeit MPHK SRB-1 B neuenu npu nomoriu [P B peaibHOM
BpeMEHU U peareHTa 11 konmuectBeHHOTo onpenenieHnss PHK RIBOGREEN® (Molecular
Probes, Inc., FOmxuH, mrtat Operon) no crangapTHeiM npotokosiaM. Y poBau MPHK SRB-1
onpeaensyiv otTHocuTenbHOo ob1ert PHK (mpu nomonmwm Ribogreen), 3aTeM HOpMann3oBaiu
K KOHTPOJIbHOMY 00pa3iy, oopaboranHoMy PBS. Pe3ynbraThl, NoKka3aHHbIE HUXKE,
MpeICTaBIIeHbl Kak cpeaHui mpoueHT ypoBHerd MPHK SRB-1 1151 kax oM 3KCiepuMEHTAIIbHON
CPYIIIbI, HOPMAJIM30BAHHBIX K KOHTPOJIIBHOMY 00pa3ily, oopabotanHoMmy PBS, 1 0003Ha4YeHbI
Kak «% PBS».

Kaxk nokazano B Tabmmue 16, 06a aHTUCMBICIIOBBIX COEAMHEHMS CHUXKat0T ypoBHU MPHK
SRB-1. Kpome Toro, aHTUCMBICIIOBOE COEAUHEHUE, coaepxkaliee KoHborat GalNAcs-1 (ISIS

651900), 66110 3HaUUTENBHO O0Jiee 3(h(PEeKTUBHBIM, UeM aHTUCMBICIIOBOE COSIMHEHUE, HE
coaepxaiee kKonbrorat GalNAcs-1 (ISIS 440762). DT pe3yiabTaThl IEMOHCTPUPYIOT, YTO
npenMyecTBo 3¢ heKTUBHOCTH KOHBIOTaTOB GalNAC3-1 HaOMI0HaeTCst MpyU MPUMEHEHUH
AHTUCMBICIIOBBIX OJIMTOHYKJIEOTUI0B, KOMIUIEMEHTAPHBIX PA3JIMYHBIM MUILICHSIM U UIMEIOIIINX
Ppa3IMUYHbIE XUMUYECKU MOU(ULIIMPOBAHHBIC HYKJICO3U/IbI, B 3TOM CITydae MOAU(PUIIMPOBAHHbIE

HYKJICO3UIBI COJIEPKAT CTEPUIECKH 3aTPYAHEHHBIE 3TUII-CaXapHble (PparMeHThI
(OULMKIIMYECKUI caxapHbIli GparMeHT).

Crp.: 157



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

Tabnuuma 16

Bannune ASO jnevennsn ua yposau MPHK SRB-1 y muimeii Balb/c

|
i Iewe 1 ]
Tosa Hb EDysg 3. Mexuyrneo SEQ ID
ASO T Garfir) 9 KOHBIOTAT e NO
2 (Mr/kr) CEAL/1IMHA ’
| | PBS .
| PBS 0| 100 ] R
| 07 | 85
ISIS 2 55 i |
440762 7 - 2,2 Her PS/I4 | 22
| SN N o
0,07 98
0.2 63
vighi 0.7 20 0.3 GalNAe;-1 PS/14 21
651900 : i 3
2 [i] '
7 5 - |

[Tpumep 23. [TpoToKOI aHATIM3A YETOBEYECKMX MOHOHYKJICAPHBIX KIIETOK MepudepruyecKort

kposu (hPBMC)

Anann3 hPBMC BeINOIHWIM TPU TOMOUIM ITpobupoyHoro cnocodba BD Vautainer CPT.
[Tonyunnu obpaser HeIbHON KPOBH, ITOJIYYEHHOM OT TOHOPOB-A00POBOJIBLEB, JABIIKX
uHpopmupoBaHHoe corntacue B Memumuuckoii kuanke CLLIA (Faraday & El Camino Real,
Kapncban), u coopanu ero B 4-15 nmpooupku BD Vacutainer CPT mo 8 mi1 (VWR, kar.
NeBD362753). I1pubim3utenbHbIi UCXOIHBIN OOLIHMIT 00BEM HETTbHON KPOBU B TPOOUPKaX

CPT nans xaxaoro goHopa 3anucaiu B popmysape ananmuza PBMC.

[Tepen uenTpudyruposanuem odpaszeln KpOBU HE3aMEIUTEIbHO TOBTOPHO MEepEMEIIaIH,
OCTOPOXKHO TiepeBopaunBas mpooupku 8-10 pas. [Ipodupku CPT nenrpudyruposanu npu
koMHaTHOH Temnepatype (18-25°C) B ropu30HTAITBHOM (C U30BITOYHOM TOBOPAUYNBAEMOCTHIO)
potope B Teuenue 30 MuHYT ¢ hakTopom pazaeiaeHus (RCF) 1500-1800 ¢ 3aTopMakuBaHUEM
(2700 06./MuH. Beckman Allegra 6R). KiteTku CHsJIM € TeMKOLMTapHOM MTOBEPXHOCTH pasjiesia
(MeX Iy CITOSIMU (PUKOJIIIA U TTIOJIMMEPHOT O TeJIsl); IEPEHECIIU B CTEPUITbHYIO 50 MJT KOHUYECKYIO
npooupky u crpynnupoBaiu o S CPT npooupox/50 M1 KoHMUYecKasi TpoOupKa/qoHOp.

3aTeM KIIeTKHU IBaxk bl mpoMblid PBS (6e3 Ca™, Mg*™; GIBCO). [Tpo6upky HOMOIHUIM 10
50 MJ1 ¥ Iepemeniau, IepeBopaurBas HECKOJIBKO pa3. 3aTeM oOpa3zel HeHTpUdyrupoBaIu
nipu 330 X g B TeueHue 15 npu KomHaTHOM TeMiiepatype (1215 06./mMmun B Beckman Allegra
6R) 1 acMpUpOBAIM MAKCUMAIIbLHOE KOJIMYECTBO HAJOCATOYHOM KUIKOCTH, HE HApyIIast
ocanok. KieTouHblil 0ca/lok CHSIJIM, OCTOPOXKHO MTOBOpAYMBasi IPOOUPKY, U TOBTOPHO
cycnieHaupoBaiiv KineTkd B RPMI+10% FBS+nennuumnus/crpentoMuidH (~1 Mir/10 Mot
UCXOAHOTr0 0ObeMa lebHOM KpoBH). [TuneTkoit B3sin 600 MKJ1 00pas3na U MOMECTUITU BO
draxoH ¢ mpoboit (Beckman Coulter), cogepsxammii 600 Mkt pearenta Versalyse (Beckman
Coulter, kaT.NeA09777), U OCTOPOKHO MEPEMENIMBAIIM Ha BOpTeKce B TeueHue 10-15 cexyHI.
OOpa3zer ocTaBUIM HHKYOUPOBAaTHCS B TeueHUe 10 MUHYT TP KOMHATHOW TeMIIepaType, u
CHOBA Inepemeriany nepeq noacuetToM. CyCreH3UI0 KJIETOK CUUTHIBAJIM HA aHAJIU3AaTOpe
)u3zHecrmocoOHocTH kiieTok Vicell XR (Beckman Coulter), ucmonb3ys kieTku tunia PBMC
(coxpanuu pakTop pazdasienus 1:11 ¢ ApyrumMu mapameTpamu). 3anucaiv KOJIMIECTBO

Crp.: 158



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

KMBBIX KJIETOK/MJI M )KU3HECTIOCOOHOCTH. KiteTounyto cycnensuio pazoaBuim 10 1x 107 uBBIX
PBMC/mi B RPMI+10% FBS + neHUWIIMH/CTPENTOMUIMH.

KrneTku noMecTusiv Ha MIaHILET OPU 5%10° B 50 MKJI/JIYHKY 96-TIlyHOUHOT'O TKAaHEBOTO
KyJIbTypasibHOTO ITaHera (Falcon Microtest). 50 MKJI/TyHKY 2X KOHIEHTPALUU OJIUTOMEPOB/
KOHTpOJIs, pa30aBieHHbIX B RPMI+10% FBS + neHUnuIInH/cTpenTOMULMH, T0O0ABUIIH B
COOTBETCTBUHM C IKCIIEPUMEHTAJIbHOM MaTpuuel (B ueioMm 100 Mxi/nyHKy). [ maHmersr
MTOMECTHJIM Ha IIEHKEp U OCTABUJIM MEPEMEIIMBATHCS PUOIU3UTENIBHO Ha 1 MunyTy. [Tocre
uHKyOanuu B Teuene 24 yacos rpu 37°C; 5% CO,, miranmeTs! neHTpudyruposaiu mpu 400xg

B TeueHure 10 MUHYT, 3aTeM y1aJIMIM HAAO0CAJOYHYIO )KUIKOCTD JIJIS aHAJIN3a UIMTOKMHOB MSD
(To ecth yenoseueckux IL-6, IL-10, IL-8 u MCP-1).
[Tpumep 24. Ouenka npoBocnanuTeabHbIX 3QdexToB B ananmuze hPBMC miist GalNAcs-1-

KOHBIOTMPOBaHHBIX ASO

AHTHUCMBICTIOBBIE OJIUTOHYKIIEOTUABI (ASO), nepeuunciienHble B Tabuie 17, oleHuIu Ha
IMPOBOCTIAIMTENIbHOE JIecTBUE B aHaIM3e hPBMC, ucrosnb3ys IpOTOKOJI, OTIMCAHHBINA B
ITpumepe 23. ISIS 353512 npencrapisieT coOOV BHYTPEHHUN CTAHIAPT, KOTOPbIH, KaK
U3BECTHO, 00JIagaeT BBICOKMM OTBETOM Ha BbICBOOOXaeHue IL-6 B 3ToM ananuse. hPBMC
BBIJICTWIIA U3 CBEXKBIX 00PA3IOB, MOJYUYEHHBIX OT JIOHOPOB-100POBOIIBIIEB, U 0OpadoTau
ASO B koHueHTpanusx 0, 0,0128, 0,064, 0,32, 1,6, 8, 40 u 200 mxM. Uepes 24 yaca 06padoTKu
VM3MEPUIIM YPOBHU LUTOKUHOB.

VpoBnu IL-6 npuMeHnM B KauecTBe nepBuyHoro nokaszauus. ECsyu E .« paccunranu

10 CTAaHAAPTHBIM crioco0am. Pe3ynbTaThl BbIpa3uiu Kak cpennee otHouenue B, . /ECsq s
JIBYX TOHOPOB U 0003HauWiU Kak «E ., /ECsp». bollee HU3K0€ COOTHOIIIEHHE O3HAYAET

OTHOCUTEJIbHOE CHU)KEHUE ITPOBOCHAIIMTENIBHOTO OTBETA, a 00JIe€ BBICOKOE COOTHOILIEHUE
O3HAa4aeT OTHOCUTEJIbHOE YBEIMUEHUE TPOBOCHAIUTEIBHOIO OTBETA.

B oTHOIIEHUM KCClTeyeMbIX COEAUHEHNI, HAMMEHEE TPOBOCHAIUTEIbHBIM COEIMHEHUEM
6b110 ASO, coequnenHoe pu nomoiu PS/PO (ISIS 616468). GalNAc3-1-KOHBIOTUPOBAHHOE

ASO, ISIS 647535, 661710 HEMHOT'O MEHEE MPOBOCHATIUTENIBHBIM, UEM €TI0 HEKOHBIOTUPOBAHHBIN
a”asor, ISIS 304801. DTu pe3yabpTaThl TIOKA3bIBAIOT, YTO BHEAPEHUE HeCKOJIbKUX PO cBsizent
CHW)XKAeT MPOBOCIAIIMTENbHYIO peakiuio, a 1obasieHue koubtorata GalNAcs-1 He nenaer

COeIMHEHHUE O0JIee IMPOBOCTAIUTEILHBIM, U MOXKET CHUXKATh ITPOBOCITAIMTEIIBHYIO PEaKIUIO.
COOTBETCTBEHHO, MOYKHO OKUAATh, YTO aHTUCMBICJIOBOE COCIMHEHHUE, COAepIKaIIee
cmemianHuble PS/PO cBsi3u 1 koHbrorat GalNAcs-1, MOKET BbI3BIBATH O0JIee Clladble

MIPOBOCIATIUMTEIIBHBIEC PEAKIUU, IO CPABHEHUIO C AHTUCMBICIIOBBIM COEIMHEHUEM, CBSI3aHHBIM
TOJIbKO TtocpencTBoM PS, ¢ konbroratoM GalNAcs-1 wim 6e3 Hero. ITu pe3ybTaThl

IIOKAa3bIBAIOT, YTO GalNAC3-1—KOH"bIOFI/Ip0BaHHBI€ AHTHUCMBICJIOBBIC COCIUHCHMUS, B HACTHOCTHU,

COEJIMHEHUSI, UMEIOIIIME MEHBIIIEE CoAepKaHue PS, SIBIISIOTCS MEHee MPOBOCHAIUTEIbHBIMHU.
B nennom, 311 pe3ysibTaThl O3BOJISAIOT IPEAIIONOKUTH, UTO GalNAC3-1-KOHBIOTUPOBAHHOE

COC/IMHEHHE, B YaCTHOCTH, COSIMHEHUE CO CHU)KEHHBIM coJiepykaHueM PS, MokeT ObITh BBEJICHO
B 00JIee BBICOKOM [103€, YEM aHAJIOTUYHOE ITOJTHOCTHIO PS aHTUCMBICIIOBOE COEqUHEHNE O€3
koHbtorata GalNAcs;-1. [Tockonbky He 0)KUAAETCS, YTO MEPUOJ MTOTYBBIBEIACHUS ISl 3TUX

coeIMHEHUN OyAeT CYIIeCTBEHHO Pa3InyaThCs, TO TAKOE BBEACHUE B 00Jjiee BRICOKOM /103¢
00YyCIIOBUT MEHEe 4aCTOe BBEACHUE /103. B 1eNCTBUTEIILHOCTU, TAKOE BBEJIEHUE MOXKET OBIThH
enie 0oJee peIkuM, MockoabKy GalNAc3-1-KOHBIOTUPOBAHHbBIE COETMHEHUS SIBIISIIOTCS OoJiee

addexTuBHBIMU (cM. [Tpumepsr 20-22), a TOBTOPHOE BBEJIEHHUE J03bI HEOOXOIUMO TOIBKO
IIPU CHUKEHUM KOHLEHTPALMUA COCIMHEHUS HUXKE )KEITAEMOTr 0 YPOBHS, IIPU 3TOM TaKOWU
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JKeJTaeMbIii ypPOBeHBb 00yCIIOBJIeH 3(DPEKTUBHOCTHIO.

Tabauna 17

Moangunuposannsie ASO

ASO [Mocneposarensuocts (0T 57 K 37) MuieHs Sl;;%l[l

IsIs G:ﬁmCﬁTﬁGﬁAﬁTdsTdsAthdsAdsGds TNFI( 24
104838 | AyGesAwGisGesTes"Ces"Cos™Ce ~

ISIS | Tes"Cos Cos CasAas Tas TasTas™ CasAasGas CRP )5
353512 GdsAdsGd!AdsmCdsmCdsTtSGﬁGt

ISIS | AesGes ' CesTesTes™ Cats Tas TasGas Tas ApoC III 20
304801 | mc e A T ToTaTalhale . | & - b o Eaii i

ISIS AﬁGtsmCtsTcsTﬁmCdsTdsTdsﬁd.sTds APDC 11 21
64?535 m{:ds“td-ghdsGdsmcdsTﬁTﬁTﬁAﬂTﬂﬂAdﬂ."GaINAc]-lI.

AgGe CeoTeoTeo Cds s TasGasT,

ISIS . de s Tas s T ApoC 111 20

616468 | m ds CasPAdiOds Cds Ve Leo TesAies I e

Hwxnue unaekcol: «e» o3Havyaet 2'-MOE MoauuuupoBaHHbIN HYKIIE03UT; «d» O3HaAYaeT
B-D-2'-ne3okcuprdonykieo3un; «k» oznauaer 6'-(S)-CHy OMIMKIMYeCKUi HYKII€03U T

(Hampumep, cEt); «s» o3HayaeT THodochaTHbIe MeKHYKIICO3UAHBIE CBS3H (PS); «0» 03Hauaer
dhochoaraupHbie MexxHyKITeo3uaHbIe cBsizu (PO); 1 «0'» o3HavaeT -O-P(=0)(OH)-. Bepxuuit
UHJEKC «M» 03HAYAET S-METUIILUTO3UHBIL. «A 4y-GalNAc3-1,» 03HauaeT KOHBIOraT, UMEIOLIUHA

cTpykTypy GalNAcs-1, npencrasinennyto B [Ipumepe 9, npucoenMHeHHbIN K 3'-KOHLYY

YKAa3aHHOI'O aHTUCMBICIIOBOT'O OJIMT'OHYKJICOTHUAA.

Tabanna 18

IMposocnannTensHoe Aeiictene ASQO, naneaennwix na ApoC III, B anannsze hPBMC

ASO

ECS{I l'—'I-rnmt Emm("( ECSEI
KOHBHTAT

3- MeRHYKIe03nIHad

CBA3L/IUTHHA

------
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(MxM) | (MxM)
ISIS 353512 !
{c BREICOKHM ﬂ,{” 265,9 26.5% Her P5/20 25
OTBETOM)
ISIS 304801 0,07 | 106,55 1,522 Her PS/20 20
GalNAce;-
ISIS 647535 0,12 138 1,150 . PS/20 21
!
ISIS 616468 | 032 | 71,52 | 224 Her PS/PO/20 20

[Tpumep 25. Bnusuue moaudunupoBanHoro CalNAcs-1-konbprorupoBanHoro ASO,

HaneseHHoro Ha yeioBeueckuit ApoC III, in vitro

ISIS 304801 m 647535, onvcaHHBIE BBIIIE, UCTIBITAIIH in Vitro. I IepBUUHBIE TenaToMTapHBIE
KJIETKM TPAHCTE€HHBIX Mbliled mpu m1oTHocTH 25000 KIIETOK Ha JIyHKY 0OpadoTanu
koHneHTpammsamu 0,03, 0,08, 0,24, 0,74, 2,22, 6,67 1 20 MKM Mo 1upUIMPOBAHHBIX
onuronykiieotuioB. [Tocine o6paboTKH B TeUeHUE OKOJIO 16 4acoB, U3 KJIETOK BbIJEITHIN
PHK u uzmepunu ypoBau MPHK npu nomoim konmuectsenHo I[P B peaibHOM BpeMeHH,
a ypoBHu MPHK hApoC III ckoppekTupoBajiv B COOTBETCTBUU ¢ 001uM coaepxkanueM PHK,
n3MepeHHbIM pu nnoMolid RIBOGREEN.

IC5( paccurTanym mo CTaHAAPTHBIM CIIOCO0aM, a Pe3yJIbTaThl MPeACTaBeHbI B Tabuie

19. IToka3zaHo, 4To HAOI01a]TU CPAaBHUMYIO 3 (DEKTUBHOCTH B KJIETKaX, 00padboTaHHbIX SIS
647535, Mo CpaBHEHUIO C KOHTPOJIbHBIM 00pa3suom, ISIS 304801.

Tabauna 19

Moandpuunposannnsie ASQO, naueaennbie Ha veaoBeveckue ApoC I, B nepBHaHBIX

renaTouHTax
MemnyrneosnaHas
ASO | ICsp(mMxM) | 3°-komslorar SEQ ID
CRA3IL/ ITHHA NO.
|
304801
ISIS
0,31 GalNAc¢;-1 PS/20 21

647535

B 3TOM 3KcriepuMenTe in vitro He HaOJII01aIM TAKOr0 OOJIBIIIOTO ITPEUMYIIIECTBA
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s dexTuBHOCTH KOHBIOTMpoBaHus ¢ GalNAcs-1, kak Habmoaanu in vivo. [Tocnenyromue

OKCIICPUMCHTEI CBO60,Z[HOFO 3axBaTa B IICPBUYHBIX I'ClIaTONUTAX in vitro He mokazaJju
MOBBILLICHHOM 3(1)CbCKTI/IBHOCTI/I OJIMTOHYKJICOTHAOB, COACPKAIUX PA3TIUIHBIC KOHBIOTaThI

GalNAc, 10 CpaBHEHMIO C OJIMTOHYKJIEOTUAAMU, HE COJIepKAIIUMU KOHBbIOoraThl GalNAc (cM.

ITpumepsr 60, 82 u 92).

[Tpumep 26. Biusinue cesizeit PO/PS Ha katuBHOCTh ASO B oTHOIIeHUU ApoC 111

TpancrenHbiM Mbiam ¢ yenoBeueckuM ApoC I BHYTpUOPIOIIMHHON UHBEKIMEN BBOTUIIN

25 mr/xr ISIS 304801 umu ISIS 616468 (06a omnucansbl Beile) v PBS B kauecTBe
KOHTPOJBLHOTO 00pa3iia, OAUH pa3 B HEJEII0 B TEUCHHUE IBYX HEACTb. DKCIIepUMEHTATbHAS

TpynIIa COCTOSIA U3 3 )KUBOTHBIX, & KOHTPOJIbHAS IpynIia cocrosiia u3 4 uBoTHBIX. [lepen
JIEYEHUEM, a TAKXKE IOCIIE ITOCIIEAHEN 103bl Y KaX /101 MBIIIN Opaivi KpOBb U aHAJIM3UPOBAIIN

00pasipl 1a3Mbl. Mbllel yMEpTBUIM Yepe3 72 yaca Mocie MOCIeAHEro BBECHMS.

OO06pas3ibl coOpaiy ¥ aHaTU3UPOBAJIY 1 onpeeneHus ypoBHer 6enka ApoC 111 B ieueHu,

kak ormcaHno Boimre (ITpumep 20). JlaHHBIE 3TUX aHAJIM30B MPEICTaBIICHBI HHKe B Tabmumie

20.

SV’ PE3IYILTATBI ACMOHCTPUPYIOT CHUXKCHHUC B(DQ)GKTI/IBHOCTI/I AHTHUCMBICIIOBBIX COEIUHEHUN

¢ PO/PS (ISIS 616468) B KpbUIbSIX, 10 CPABHEHHUIO C COEAUHEHUSIMU, COJICPKALLIUMU TOJIBKO

PS (ISIS 304801).
Tabanna 20

Binauue ASO neuenns Ha ypoun beska ApoC 111 y TpancrenHbIX Muimei ¢
yesaosedeckum ApoC 11

o MexHyKIeo3n
ASO Jloza (mr/kr) % PBS JiHAasd SEQ ID NO.
KOHBIOIaT
CBA3L/THHA
PBS 0 99 , - --
! S
25 mr/kr/Hen. |
ISIS |
B Te4eHHE 2 24 Her | INomnocteio PS
304801 : 20
HEJI.
25 Mr/kr/aen.
ISIS
B Te4eHHe 2 40 Her 14 PS/6 PO
616468 20
Hel.
ITpumep 27. Coenunenue 56
DMTO~__~_-0 Tl‘I(IPr)z
DMTO\/\/O\%/\ O/P\ O/\\/CN

pMmTo” " "0
56
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Coenunenue 56 umeercs B mpoaaxke y komrnanuu Glen Research uian MoskeT ObITh ITOJTy4eHO
1o onyOJIMKOBAaHHBIM METOJIMKAM, ONTMCAHHBIM aBTOpamu Shchepinov et al, Nucleic Acids
Research, 1997, 25(22), 4447-4454.

ITpumep 28. [Tonyuenne Coenvnenus 60

Ac00A o AcOOAc
e A B 5 _0 H.Pd
e L = A0 &-’-Ax’ﬂ ~NNN0B TeoH
., O DEOTE X3 Py 58 :
2 ﬂ (71%) | : 5 (=}
4
A:00Ae CNE tO(N(#Pr):)PCL, AcO0Ac NUR,
0 EDIP ~0 p b EN
AcD fﬂVWQH CHACL, AcO A Ny \O/M"“-
AcHN 59 (80%) AcHN 0

CoenuHenue 4 MoyduIy 1o cocodam, onvucandbiM B [Tpumepe 2. Coenunenuvie 57 umeercst
B npoaaxe. Coeaunenue 60 moATBEPIUIN CTPYKTYPHBIM aHAJIU30M.

CoenuHenue 57 sIBISETCS WILTIOCTPATUBHBIM, U €r0 HE CJIe1yEeT CUUTATh OTPAHUYMBAIOIINUM,
MMOCKOJIBKY MOTYT OBITh IPUMEHEHBI JPYTUe MOHO3AIIMIIIEHHBIE 3aMEIICHHBIEC WU
He3aMeIIeHHbIE aJIKWUJIINOJIbI, BKIIFOYas, HO HE OTPAHUUMBASICh UMU, T€, KOTOPbBIE
MpEeICTAaBJICHBI B JAHHOM OITUCAHUM, JJ1sI TOJTyueHus (hochopaMUIUTOB, UMEIOIIIUX JKETaeMbIii
COCTaB.

[Tpumep 29. [Monyyenne Coenunenus 63

CN
0 1. BnCl OH 1. DMTIC, pyr H ODMT
HO LY 2. KOH, MCO VL',\ 2. PAC. H; o o
CH; : BnO - “p ODMT
\_‘@f 3. HCL MeOH Lﬂ OH 5 Tuogocgopumu- P At
4. NaHCO;, H pos mnte X(iPr)4 A
e 62 63

Coenuuenus 61 v 62 MOIYYUIIM IO TAKUM XKe CITocoOaM, Kak onvcaHbl aBTopamu Tober et
al, Eur. J. Org. Chem., 2013, 3, 566-577; u Jiang et al., Tetrahedron, 2007, 63(19), 3982-3988.

AnbrepHaTuBHO, CoerHeHHe 63 MOIYYUIIU IO TAKUM K€ CllocobaM, KaK OMUCAHBI B
HAy4YHOW U MAaTEeHTHOM JmTepatype apropamu Kim et al., Synlett, 2003,12, 1838-1840; u Kim
et al., B onmybnukoBanHoi MexayHnapoanot 3asske PCT WO 2004063208.

[Tpumep 30. [Tonyuenne Coeaunenus 63b

OH ODMT
O/_z’ CN !
1. DATICL, pyr K‘
TPDBSO o~ ~CH > 1BAF 0.0 o~ ~\OPMT
5. Tuodocdopimipos are )E{;'Pr}« O
6a OH 63p ODMI

Coeaunenue 63a MOIyYWIN 110 TAKUM KE CIOcO0aM, Kak onucaHbl aBTopamu Hanessian
et al., Canadian Journal of Chemistry, 1996, 74(9), 1731-1737.
ITpumep 31. [Tonyuenne Coenunenus 63d
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HD_ DMIO—
\_\3 N(Pr)s

DATCL, pwr
HDM\%\O-”“-\H!’HDB’

HD

Bid b

Taodocdopam- 0

posamEe _/_/ 63d
DMTO

CoenuHenue 63 C MOJTYYUIIU IO TAKUM XKe Ccriocobam, kak onucanbl aBropamu Chen et al.,
Chinese Chemical Letters, 1998, 9(5), 451-453.
[Tpumep 32. [Tonyuenne Coenunenus 67

1c00 £0:0e
el 0 A _omms  100a
ol e o HaN 2 oy 0 COBa

Ac - OH i & Efﬂvwﬂ\x)\{ommﬁ

AcHN 64 HBTU, DIEA ey 66 H

H=H unu CH;
1. TEAJHF, T AeQ Qe V\JL COBn
0 A0
I Ve T——" m&aﬁ/ ~ )T ~Nex
\(ER‘)‘

Coenunenue 64 nonyuusau o cnocodam, npeacrasieHHbIM B [Ipumepe 2. Coenunenue 65
TIOJIYYMITU 110 TAKUM K€ CIIoco0aM, Kak onmucansl aBTopamu Or et al., B OIyOIMKOBAHHOM
Mexaynapoanot 3asiske PCT WO 2009003009. 3amuTHbIe TpynIibl, IpUMEHsIEMbIe 15
CoenuHeHnus 65, SBISIOTCS WITIOCTPATUBHBIMU, U UX HE CIIEYET CUUTATh OTPAHUYEHHUEM,
MOCKOJIbKY MOTYT ObITh IPUMEHEHBI APYTUe 3aIMUTHbBIE IPYIIbI, BKIIOYAs, HO HE
OTPaHUYUBASICh UMH, T€, KOTOPBIE IPEICTABIIEHBI B JTAHHOM OIMCAHUH.

ITpumep 33. [Tonyuenne Coenvnenus 70

OBn
HN
Ac00A o 68
Cu, 11;00-%:
Ae0 f \/\/\)‘l\ HBTU.DIEA 100 v\/\)L\,\/OBn
AcHN DPA )
! AcHN ® H;
| PaCH, Ac00A \/\)L
0 0
I T —— _acobﬁ/ ~ NS e e
AcHN H ¢n, \(iPrL

0
CoeauHenue 64 moTyuny o crocodam, onmrcanubiM B [Tpumepe 2. Coenvnenue 68 nmeercst
B IpoJiaXke. 3alMTHAs rpynna, npumeHeHHas 1uist CoeuHeHust 68, SBIISIETCS UUTIOCTPATUBHOM,
U €€ HE CIeAYEeT CUMTATh OrPAHUYEHUEM, TOCKOIBKY MOTYT ObITh IPUMEHEHBI PyTUe
3alLMTHBIE TPYIIIIbI, BKIIIOYas, HO HE OTPAHUYMBASICh UMU, T€, KOTOPbBIE IIPEICTABIICHBI B
JTAHHOM OTTMCAHMU.
ITpumep 34. [Tonyuenne CoenuHenus 75a

1. TBDMSCL pyr i :
2 PAC.H, HN 0 N(#1);
x>0 3. CFsCO:Et MeOH - iyl P ~_LEN
\C O OH - FiC N0 (4] [¥]
NG 4. TEASHF, TT® b T

3. Tuodochopunnposarie 0 -
3 o*l\cr- :
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CoenvHeHue 75 MOTYYUIIM 11O OMMyOJIMKOBAHHBIM METOJIMKAM, OITMCAHHBIM aBTOPAMU
Shchepinov et al., Nucleic Acids Research, 1997, 25(22), 4447-4454.
[Tpumep 35. [Monyuyenne Coenvnenus 79

DAITO 0 HO 0 <
R N j 1. BnCl. NaH o SN DCL, NML ACN
DMTva\/O\j/\OH ~AO OBn ®ocopansymrr 60
3 H.Cl,
pMIo” ™0 2. DCA, CH G O~ ™0
76 ”
AcO OAc NC
3 AW
A0\ Nt NN
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AcO /OW()"P‘“O/\/“‘O ~._-0Bn
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/00
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S

/OW ﬁ
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A
i,
|

79

s

W\O,Ph/vxo ~_O ~p~ \/\c:\'

Npy,

Coeaunenue 76 MOIYUYUIIM IO ONyOJIMKOBAHHBIM METOAMKAM, OIMMCAHHBIM aBTOpaMH
Shchepinov et al., Nucleic Acids Research, 1997, 25(22), Ne41-4454.
ITpumep 36. [Tonyuenne Coenvuenust 79a

0OBn

L

1

FmocCl, pvr
PdC, H,

=
2.

Tuodochoprm poBame

FmocO ~~O };{-EPI}. )
Fm ocO Lo AN
e L 0" O
qucﬂfwﬂ
“Da

Coenunenue 77 TMOIYYUIIH IO CIIOco0aM, TpeacTaBieHHbIM B [Ipumepe 35.
[Tpumep 37. O61Hi1 cCTOCOO TTOTYyUEHUSI KOHBIOTUPOBAHHOT'O OJIMTOMEPHOTO COSTMHEHUST
82, conepxkartero ¢pochoausbup-cBsizanubill KOHBIOTAT GalNAC3-2 Ha 5'-KOHILIE, HAa TBEpOH

noitoxke (Crrocod 1)
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O B X
HO DWD.-P\. 0N D/%M

NHAc 82
rae GalNAcs-2 uMmeer CTpyKTypy

HOOH
HO O = SR
ot
AcHN O “Lj
O m i 0. _.Bx
HOSK:]\VOWD’STDMD%\-O_EO/\K_T
AcHN O o}

A 0=P-O
Ho OH " .r\.!nn

2o~
HO

NHAc
Knacrepnas yacte GalNAcs konbrorupyrouien rpynmsl GalNAcs3-2 (GalNAc3-2,) MOXeT

OBITh KOMOMHUPOBAHA C JIFOOBIM PACHICTUISIEMBIM (PPATMEHTOM C MTOJTyUEHHUEM Pa3TMUHBIX
KoHbrorupytomux rpymnm. [1pu stom GalNAc3-2, umeeT popmyy:

Crp.: 167



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

0 f
HO OH P..

HO

NHAc

VTMAD-cBsi3aHHOE OJIMTOMEPHOE CoeTMHEHUE 79b MOTyUMIIM O CTaHAAPTHBIM criocobam
B aBTomatuueckoM cuHTe3atope JJHK/PHK (cm. Dupouy et al., Angew. Chem. Int. Ed., 2006,
45, 3623-3627). ®ochopamuautraeie CoequHerus 56 u 60 MOTyYMIIM TaK, KaK OTTMCAHO B
criocobax B [Tpumepax 27 u 28, cooTBeTcTBeHHO. M300paskeHHbIe POCOPOPAMUTUTHI SIBISIOTCS
WUTIOCTPATUBHBIMU, U UX HE CIIEAYET CUMTATh OrPAHUYEHUEM, ITOCKOJIBKY MOTYT OBITh
MIPUMEHEHBI Ipyrue GochopaMuIMTHBIE CTPOUTEbHBIE OJIOKH, BKITFOUASs], HO HE OTPAaHUUYUBASICh
MU, T€, KOTOPBIE MPEACTABJIEHBI B JAHHOM OMUCAHUU, JIS1 TOJYUEHUS] OJIMTOMEPHOTO
COEIMHEHHUS, coaepxaiero Gocdoaudypup-cBsI3aHHYI0 KOHBIOTUPYIOIIYIO IPYIITY Ha 5'-KOHIIE.
[Topsimok u kKomuuecTBO ochOpaMUIUTOB, TOOABIIEMBIX K TBEPAOH IMOTOKKE, MOKET
OBITh TOOOPAHO JIJIs TOJTYUYEHUST OJIMTOMEPHBIX COEUHEHUI, OTTMCAHHBIX B HACTOSIIEM
JIOKYMEHTE, KOTOPbIE UMEIOT JIFOOYIO JKeJIaeMYI0 MOCIeI0BATEIbHOCTD U COCTAB.

[Tpumep 38. AbTEpHATUBHBIN CITOCOO MOTYUYEHUS] OJIMTOMEPHOTO COeAUHEHHS 82,
conepxkaniero ¢pocdoaurpup-casazanHblil kKoHborat GalNAcs-2 Ha 5'-koHue (Croco6 1)
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0‘3‘0 2. DCL NMI, ACN

Doc popamumir 79
| AsToMaTEREC KEH CHET23aT0D
OLIGO [ ks ]

O
Q-—V'MAD—O-ﬂ’-o’”‘RfCN X=SumO
il BX = IeICPOLMIKIIHYECKOE OCHOEAHHE
O
AcO OAc NC\

S
AcO LT\\\.«"O\‘/‘\/\\//\ S
AcH e

D,P
NC \H CN
AcO OAC L J/

O o)
0
O ) ! QO __Bx
AcO /O\/W\O,P\O/wofawO—P —o’w
AcH " ') i o
‘\cxo NC_~q —p=0
? O
ACO OAC O M ,P\-O
7 °
AcO
NHAC 0
1. Karmporanue 0'—\'IMAD—O~£: nO"h\./CN
2. t-BuOOH ‘83
3. Et;N:CH;CN (1:1 06.:06.)
4. NH,. 55°C

Omur omepHoe coenuHerne 82

VIMAD-cBsI3aHHOE OJIMT'OMEPHOE CoeTMHEeHHe 79b MOTyUriIv IO CTaHAaPTHBIM CIIOCO0aM
B aBToMaTnuyeckoM cuHTezatope JJHK/PHK (cm. Dupouy et al., Angew. Chem. Int. Ed., 2006,
45, 3623-3627). GalNAc;-2-knactepubiit pochopamuaut, CoenuHerne 79, moIyduim 1o

criocobam, TipeAcTaBlIeHHBIM B [IpumMepe 35. ATbTepHATUBHBIN CITOCOO 00eCIIeunBacT
BO3MOXXHOCTb OJTHOCTAIMMHOMN YCTaHOBKH (hocoaudbup-cszanHoro GalNAcs-2 KoHbIOrata

Ha OJIMTOMEPHOE COeAMHEHHUE Ha MOCIIeIHeN cTauu cuHTe3a. M3o0pakeHHbIe
dhocodhopaMUIUTHI SBIISIOTCS UILUTFOCTPATUBHBIMU, U X HE CIIETYET CYUTATH OTpaHUUCHUEM,
MMOCKOJIBKY MOTYT OBITh TPUMEHEHBI JIpyrue pochopaMUIMTHBIE CTPOUTEITbHBIC OJIOKH,
BKJIIOYAsl, HO HE OTPAHUYUBASICh UMH, T€, KOTOPbIE MPE/ICTABIIEHBI B JAHHOM OIUCAHUWH, 115
MOJIyYEHUST OJIMTOMEPHBIX COEAMHEHUH, cosiepKaimx hochoandpupHbIii KOHBIOTAT Ha 5'-
koHIe. [Topsaok u koamyecTBO GpochopaMUIUTOB, T00ABIIEMBIX K TBEPIOH ITOTTOKKE,
MOKET OBITh TOA0OPAHO TSI TOJIYYEHHUS OJIMTOMEPHBIX COETMHEHUI, OITMCAHHBIX B HACTOSIIIIEM
JIOKYMEHTE, KOTOPbIE UMEIOT JTI00YIO JKeTaeMYIO IMOCIIeIOBATEIbHOCTh U COCTAB.

[Tpumep 39. OO61MIT CTTOCOO TTOTYUYEHUST OJIMTOMEPHOTO coemuHeHus 83h, comeprkaiiero
koHbroraT GalNAcs-3 Ha 5'-koHue (GalNAcs-1, MoaudUIMPOBAHHBIN JIS 5'-KOHLIEBOTO
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Boaueni aMmMHak
HOo OH
5 —Q
HO o H
O o 0 |' § 3
+ H o T__N&J\/\/ N-{(CH,)s-O-P-O— (0OLIGO )
Ho OH ~( \/\/N\{\ :)j H Q
10 0 o7 5 o) ] _—
HO /\/\N S

Hoéﬁ) /
5 HOS \

CoenvHenue 18 momyuniu o crocobam, onvcanubiM B [Ipumepe 4. CoennHenus 83a u
83b umerorcs B mpoaaxe. OnmuromepHoe CoequHenue 83e, coaeprkaiiee CBI3aHHbIN yepes
dhochoauddup rekcuIaMuH, MOJTYyYUIIN 110 CTAaHAAPTHBIM CITIOCO0aM CUHTE3a
OJIMTOHYKJIEOTUI0B. B pe3ynbraTte 00paboTKU 3alIUIIIEHHOTO OJIMTOMEPHOTO COSAUHEHUS
BOJHBIM pacTBOPOM amMHuaka mmoiryduwiy 5'-GalNAcs-3 KOHbIOTUPOBAHHOE OJIMTOMEPHOE

20

coeauHenue (83h).
rae GalNAcs3-3 uMmeeT CTpyKTypy:

25

HO ©CH
HO & 'e) H
AcHN - yN H
o) o) o] OH
H H O ©
7 OH NN o_J—NK N—(CHz)a—o—F'>—§
HQ My o~ T H I
O o 0 O
"o NHA
c FERV N
HN N
OH J—AO
35 0
Ho o2
HO
NHAC

Kinacrepnas yacts GalNAc; konbrorupyromeit rpynmnst GalNAcs-3 (GalNAc3-3,) Moxer

40
OBITH KOMOMHMPOBAHA C JIIOOBIM PACHICTIIIEMBIM (PArMEHTOM C MOIYYEHHUEM PA3TTUUHBIX

koHblorupytomux rpymnm. [Tpu atom GalNAc3-3, umeeTt popmyy:

45
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[Tpumep 40. O61MI CITOCOO MOTYyUEHUS] OJTUTOMEPHOTO coeTMHEHMs 89, coaepIKaIEeTro
bocdonuspup-cesa3annbiil KoHborat GalNAcs-4 Ha 3'-KOHIE, Ha TBEPAOU MOAJIOKKE
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I'me CM npencrasisieT coboit pacieriseMbiit pparMeHT. B HeKOTOpbIX BapuaHTax
peanu3zayu u300peTeHus pacleIuIsieMbli parMeHT MPEACTaBIsIeT COOOM:

vyl

|
O=P-CH | Nz
L Ty
v
o
I

Krnacrepnas yacts GalNAc3 konbrorupytomeit rpynmsl GalNAc;-4 (GalNAcs-4a) MoxeT

OBITh KOMOMHUPOBAHA C JIFOOBIM PACHICTUIIEMbIM (PPATMEHTOM C ITOJTyUYEHHUEM Pa3IMUHbBIX
KoHblorupytonwmx rpymi. [Tpu stom GalNAcs-4a umeer hopmyiy:
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3ammmmennoe Coenuaenue 30 Ha GyHKIMOHAIM3UPOBAHHOM TBepAoi motoxkke Unylinker
umeeTcs B mpoaaxe. CoequHeHue 84 MoIyduid 10 TAKUM K€ CITOco0aM, KaK OTTMCAHBI B
sarepatype (cM. Shchepinov et al., Nucleic Acids Research, 1997, 25(22), 4447-4454; Shchepinov
et al., Nucleic Acids Research, 1999, 27, 3035-3041; u Hornet et al., Nucleic Acids Research,
1997, 25, 4842-4849).

dochopamMuauTHbIE CTpoUTEIbHbIE 0510k, CoennHenust 60 1 79a, MOIy4UIIM 11O criocodaM,
npeacraBieHHbIM B [Tpumepax 28 u 36. M3o6pakeHHbie hochopaMUIUTHI SIBIISTIOTCS
WUTIOCTPATUBHBIMU Y HE TIPEHA3HAUCHBI JJI1 OTPAHUYEHUS, TTOCKOJIbKY MOTYT OBITh
MIpUMEHEHbI Apyrue (hochopaMUAUTHBIE CTPOUTETBHBIE OJI0KH JJ1sI TOJTyUEHUS OJIMTOMEPHOTO
COoeIMHEHUsI, uMeroIero Gpocdoanapup-cBsa3aHHBIN KOHBIOTAT Ha 3'-KOHIIE, KOTOPOE UMEET
KeJTaeMyI0 TOCIIeI0BATENbHOCTD U cocTaB. [Topsaok u komuecTBo hochopaMuanToB,
JI0OABIISIEMBIX K TBEPAOH MOIOKKE, MOKET OBITh TOAOOPAHO 15 MOJIYYEHUS OJIMTOMEPHBIX
COEMHEHUHN, OTTMCAHHBIX B HACTOSIIEM JOKYMEHTE, KOTOPbIE UMEIOT JIFOOYIO JKeJTaeMyo
MOCJIeI0BATEIbHOCTh U COCTAB.

[Tpumep 41. O6mwmit crioco6 nmoyuerust ASO, comeprxkamux pochoauapup-cBI3aHHBIN
koHbroraT GalNAcs-2 (eM. [Tpumep 37, Bx npeacraisieT coOoti aJieHUH) B 5'-MOJIOKEHUH,

o TBepaodazHomy criocoOy (momyuenue ISIS 661134)

Ecnu He yka3zaHO MHOE, BCE pEareHThl U PACTBOPHI, IPUMEHEHHBIE /I CHHTE3a
OJIMTOMEPHBIX COSTMHEHUM, TPUOOPETEHBI Y KOMMEPUYECKUX MOCTABIIMKOB. CTaHIapTHbBIE
dhochopamMuIUTHBIE CTPOUTETBHBIE OJIOKH U TBEPAYIO MOIIOKKY ITPUMEHWUITU 17151 BHEAPEHUS

HYKJIEO3UTHBIX OCTATKOB, KOTOPBIE BKJIIOYAIOT, HanpuMmep, octatku T, A, G u "'C.
dochopamuanTHbIC cCOeAUHEHUS 56 1 60 TPUMEHMIIH 171 cuHTe3a (hochoudUP-CBA3aHHOTO
koHbtorata GalNAcs-2 Ha 5'-konue. 0,1 M pactBop pochopamuaura B 6€3BOTHOM

ALETOHUTPUIIE TPUMEHWIH 718 3-D-2'-ne3okcupubonykieosuaa u 2'-MOE.
CHHTE3 aHTUCMBICTIOBBIX OJIMTOHYKJIEOTUI0B (ASO) BRIMOHWIM Ha cuHTe3aTope ABI 394
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(B MacrTade 1-2 MKMOJTb) WJTM HAa CHHTE3aTOPE A [< I A Oligopilot mpou3BoICTBA

GE Healthcare Bioscience (B macitade 40-200 MKMOJIB) 10 crioco0y ¢ochopaMUIUTHOTO
CBsI3bIBaHUsA HA TBepaor noanoxke VIMAD (110 mxmorb/T, Guzaev et al., 2003), ymakOBaHHOM
B KOJIOHKY. JI)1s cTaguu cBsi3bIBaHus (ochOopaMUIUTHI BBOAWIIN B 4-KPATHOM M30BITKE 10
CPaBHEHMIO C MIEPBOHAYAILHOM 3arpy3KON Ha TBEPIO MOJIOKKE, a CBSI3bIBAHUE
dbochopamuauTa BEITIOIHSIIM B TeueHne 10 MuHYT. Bee ocTanmbHbIe cTauy BBITTOTHSIIA TTO
MPOTOKOJIAM, MPETOCTABICHHBIM pou3BoauTeseM. i1t yaaaeHus: IMMETOKCUTPUTUIIBHBIX
(DMT) rpynn ¢ 5'-TuIpOKCUIBHBIX IPYIIT HYKJIEOTUIA IPUMEHUIIA 6% pacTBOP
JIUXJIOPYKCYCHOM KHMCIOTHI B TOJTyoJie. Ha cragum cBSI3bIBaHUS B KAUECTBE aKTUBATOpA
npuMeHu M 4,5-mumanonmuaasol (0,7 M) B 6e3Bogaom CH3CN. TuodocdaTtHblie cBsI3n

BHEAPSIU CyJabdupoBanueM nmpu nomoinu 0,1 M pacTBopa ruapuaa kcantaHa B 1:1 cmecu
upuamHa/CH3CN B TeueHne 3 MMHYT BPEMEHM KOHTAKTa. B KauecTBe OKMCIUTEIBHOTO

arerTa g ooecriedenus HochoandhUPHBIX MEKHYKICO3UTHBIX CBsi3er mpuMeHur 20%
pactBop wpew-0ytuinruaponepokcuaa B CH3;CN, coneprxkaiiuii 6% Bo/ibl, B TeUeHUE 12 MUHYT

BPEMEHU KOHTAKTA.

ITocie cOopKy jxemaeMoii oce10BaTeIbHOCTH IMAHOATHIT-(oCc(haTHBIE 3aIIMTHBIE TPYIIITHI
CHUMaJIU 1pu oMoty 20% ausTuiaamMuHa B ToiryoJie (00./00.) B TeueHue 45 MUHYT BpEMEHHU
KoHTakTa. CBSI3aHHBIE C TBEPAOH O T0KKONM ASO CycClieHAMPOBAJIM B BOJHOM PacTBOpe
ammuaxa (28-30 macc. %) u HarpeBayu rpu 55°C B TeueHue 6 4acoB.

3ateM OTPUIBTPOBBIBAIM He CBsA3aHHbIE AS O U BhIAPUBAIM AMMHUAK KUITSTYCHUEM.
OcTaToK OUHMIIAIN )KUIKOCTHON XpoMaTorpadueil BHICOKOTO TaBJICHUS HA CUJIbHON
annonooomennoM konoHke (GE Healthcare Bioscience, Source 30Q, 30 MkM, 2,54%8 cM, A=
100 MM aneraTta ammonust B 30% Boanom CH3CN, B=1,5 M NaBr B A, 0-40% B 3a 60 muH.,

CKOpPOCTh MOTOKA 14 mi1. MuH-1, A=260 HM). OcTaTok obeccommBaiu mpu oMoty BOKX
Ha oOpaleHHO-(Ga30BOM KOJIOHKE C MOJTydeHHeM eltlaeMbiX ASO ¢ BBIJCIIEHHBIM BBIXO0M
15-30% OTHOCUTENBHO NEPBOHAYAIILHOW 3arPy3KH HA TBEPAYIO NOIOKKY. ASO
XapaKTepu30Balv IpU nmomolu noH-napuoit BOXKX, copmemennoit c MC-ananu3zomMm Ha
cucreme Agilent 1100 MSD.

Tabauua 21

ASO, cogepxkamue gochoaudrdpup-cazannblii konblorat GalNAc;-2 B 5’-noJioxennn,

HaneJeHHbIe Ha SRB-1

Pacyernas Ha6nromaemas | SEQ
ISIS Ne | ITocnenoBarenbHOCTE (0T 57 K 37)
Macca Macca 1D NO.
GalNAc3-2,-
661 1 34 O'AdOTkSkaSAdSGdSTdSmCdSAdSTdS Gds 6482,2 648 l ,6 26
Ads"CasTas Tks Ck

Huxuue unaekcel: «e» o3HauaeT 2'-MOE MmoauduimpoBaHHbIN HYKIC03UT; «d» 03HaYaeT
B-D-2'-ne3oxkcupubonykieo3us; «k» o3Havaet 6'-(S)-CHz OMUMKIMYECKUI HYKIIEO3UT

(Hampumep, cEt); «s» o3HagaeT THodochaTHbIe MeKHYKIICO3UAHBIE CBSI3H (PS); «0» 03Hauaer
dhochomuaupnsie MexxHykieo3uaHbIe cBs3U (PO); u «o'» o3Hauaet -O-P(=0)(OH)-. Bepxuuit
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MHJEKC «m» O3Ha4aeT S-MeTuauuTo3unbl. Ctpykrypa GalNAcs-2, npeacrasiena B [Ipumepe

37.
ITpumep 42. O6uwmit cioco6 nonyuyenust ASO, coneprxkamux konbrorat GalNAcsz-3 B 5'-

MTOJIOKEHUH, TI0 TBepao(da3HbIM MeTouKaMm (roaydyerue ISIS 661166)

CunTte3 ISIS 661166 BBIIOIHUIM ITO TAKUM K€ cltocobaM, Kak npeacTasiieHbl B [IpuMepax
39u4l.

ISIS 661166 nipeacrasisiet codoti 5-10-5 MOE ranmMep, B KOTOPOM 5'-TIOJIOKEHUE COJIEPKUT
koHBrOraT GalNAcs-3. 910 ASO XapakTepu30BaIM Py NOMOIIM HOH-TTapHOH BOXKX,

coBMeleHHor ¢ MC-aHanmu3om Ha cucteme Agilent 1100 MSD.

Tabanna 21a

ASO, conepxamee kouwstorar GalNAc;-3 8 5'-nosoxkennn Jepes rekcuaaMuno-

pochonnrdupnyio ceaib, Haueaennoe na Malat-1

W SEQ
: OHBHAT | pacyernan | Habmonaeman
ISIS Ne | TMocnepoeaTensHOCTE (0T 5" K 37) D
mMacca Macca
NO.
5'-GalNAc3-3,.0" " CosGeGs TG 5.
661166 | "CasAdsAdsGusGas Cas Tt TasAdsGds | 8962.16 8990,51 27
GalNAc;-3
Gfs-’a"ﬂ.ﬁﬁ Tl:'STt

Hwxaue nnaekcor: «e» o3Havaet 2'-MOE MoauunupoBaHHbBIN HYKIIEO3UT; «d» O3HAYaeT
-D-2'-ne30KCUpUOOHYKIIE03U]T; «S» O3HAUaeT THOo(PochaTHbIE MEKHYKIICO3UIHbIE CBSA3U (PS);
«0o» o3HauaeT ¢pochoamapupHbie MexHyKIIeo3uaHbIe cBs3u (PO); u «o'» o3HauaeT -O-P(=0)
(OH)-. BepxHuit UHIEKC «T» O3HAYAET S-MEeTUIUTO3UHBL. CTpyKTypa «5'-GalNAc;-3a»

npeacrasiieHa B [Ipumepe 39.
[Tpumep 43 Jo303aBucumoe uccienoBanue pochomauspup-cesazannoro GalNAcsz-2 (cm.

ITpumepst 37 u 41, Bx mpeacTasiseT coOo aieHMH) Ha 5'-KOHIIE, HaleJleHHOTo Ha SRB-1, in
vivo

ISIS 661134 (cm. ITpumep 41), cogepxatnuii pochoandpup-cBI3aHHbIN KOHBIOTAT
GalNAcj3-2 Ha 5'-KOHIE, UCTIBITHIBAJIA B I0303aBUCUMOM UCCIIETOBAHUU HA AaHTUCMBICIIOBOE

unrubupoBanue SRB-1 y mpieit. HekonbsrorupoBanusie SIS 440762 u 651900 (koHbIOTAT
GalNAc;-1 y 3'-kona, cm. [Ipumep 9) BKIIFOUEHBI B UCCIIETOBAHUE JJ11 CPABHEHUSI U OITMCAHBI

panee B Ta6mnuue 4.

Jleuenue

[IlectunenenpHbIM camuam Mblied Balb/c (Jackson Laboratory, bap-Xap6op, mrat MaH)
BBEJIM OJTHOKPATHYIO TOAKOKHYIO MHBEKIMIO JO3bl, IPEICTABIEHHON HUXE, coeAuHEeHUs [SIS
440762, 651900, 661134 unu PBS B kauecTBe KOHTpOIbHOTO oOpa3ua. Kaxmas
JKCIIEpUMEHTAJIbHAS TPYIINa COCTOsIA U3 4 KUBOTHBIX. MBIIIIEH yMEPTBUIIM uepe3 72 4acoB
TOCJIe TTOCIEHETO BBeIeHUs 1714 onpeaeieHrs yposHeit MPHK SRB-1 B neuenu npu nomoru
IILIP B pealbHOM BpEMEHM U peareHTa sl KoaudecTBeHHoro onpeaenenus PHK
RIBOGREEN® (Molecular Probes, Inc., FOmxuH, mtat OperoH) 1o craHgapTHBIM ITPOTOKOJIAM.
Vposuu MPHK SRB-1 onpenensinu otHocutensHo obwer PHK (mpu nomonmwm Ribogreen),
3aT€M HOPMAaJIM30BaJIM K KOHTPOJIbHOMY 00pa3iy, oopabotanHomy PBS. Pe3ynbraThl,
MOKA3aHHbIE HUXKE, ITPEICTABIICHbI KaK cpeiHuM IpoueHT ypoBHel MPHK SRB-1 njis kaxnon
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9KCIIEpUMEHTAJILHOM I'PYIIITBI, HOPMaJIU30BaHHBIX K KOHTPOJIBHOMY 00pa3ily, 00paboTaHHOMY
PBS, u 0603HaueHsbI kak «% PBS». ED50 uaMepsijiu Mo TakuM ke crocodaM, Kak OMUCaHbI
paHee, U OHU IIPEICTABIICHBI HUXE.

Kaxk nokazano B Tabmnuie 22, ieueHre aHTUCMBICTIOBBIMU OJIMTOHYKJICOTUIAMU CHUXKAET
ypoBaru MPHK SRB-1 10303aBucuMbIM 00pa3oM. JIeHCTBUTEIIbHO, aHTUCMBICIIOBBIC
OJIMTOHYKJIEOTHU IBI, cofeprkatiue hpochoanapup-csizanubiit Konbtorat GalNAcs-2 Ha 5'-

koHue (ISIS 661134) nnu konbrorat GalNAcs-1, cBsa3annsiii Ha 3'-koHue (ISIS 651900),

JEMOHCTPUPYIOT 3HAUUTENIbHOE YIy4llleHre 3(h(peKTUBHOCTH, IO CPABHEHHUIO C
HEKOHBIOTHPOBAHHBIM aHTUCMBICIIOBBIM oJuronykieorunom (ISIS 440762). Kpome toro,
ISIS 661134, xoTopsblit conepxkuT Gpochoandpup-cBszaHHbiil KoHbloraT GalNAcs-2 Ha 5'-

KOHIIE, ObLJT HACTOIBKO ke 3¢ eKTUBHBIM, Kak ISIS 651900, KOTOPHIA COIEPKUT KOHBIOTAT
GalNAc;-1 Ha 3'-koHLE.

Tabauna 22

ASO, coaepxamue GalNAc;z-1 nin GalNAc¢;-2, HaueneHHbIe Ha SRB-1

(s1s N | 2% | piicsRp. | EDw | Komsorat SEQ 1D NO.
(Mr/KT) (% PBS) (Mr/xr)
PBS 0 100 s e
440762 g:i 19116 2,58 Koﬁffg’ma 22
2 69
7 22
20 5
0,07 95
0,2 77
651900 | 0.7 28 0,26 | 3’ GalNAcs-1 23
2 11
7 8
0,07 107
0,2 86
661134 | 07 28 025 |5 GalNAcs-2 26
2 10
7 6

Crpykrypsl 3' GalNAcs-1 u 5' GalNAc3-2 onucansl panee B [Ipumepax 9 u 37.

dapmakokuHeTnyeckuit aHaiaus (PK)
@K m1s1 ASO u3 rpynibl BBICOKOM J03bI (7 MI/KT) UCCIIEIOBANIA U OLICHUJIA TAKUM K€
o0paszom, kak ormucano B [Tpumepe 20. O6pa3siibl eueHu U3METbYUIIA U SKCTPATUPOBAIIH 1O
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CTaHAAPTHBIM MpOTOKoJaM. MaeHTuduimpoBaan MeTaboIUThI TOJIHOM JIUHBI 661134 (5'
GalNAc3-2) u ISIS 651900 (3' GalNAc3-1) 1 moaTBEpAMIIM UX MACCHI IIPU ITOMOIIY MaCC-

CIEKTPOMETPUIECKOTO aHAJIN3a BRICOKOTO pa3pelieH s Pe3ybTaThl MoKa3aim, 4TO OCHOBHOM
MeTabouT, oOHapyxeHHbIN 1151 ASO, comepxariero Gochoaudhpup-CcBI3aHHBIN KOHBIOTAT
GalNAc3-2 Ha 5'-koHue (ISIS 661134), npencrasiisut coooit ISIS 440762 (1aHHbIE HE TOKA3aHBI).

He Habm101a/1M HUKAKKX TOTIOJIHUTEIbHBIX META00JIUTOB B OOHAPYKMBAEMOM KOJIMYECTBE.
B oTimume ot Hero, miist ASO, conepixkatero konbrorat GalNAc1-1 Ha 3'-konne (ISIS 651900),
HaOJII01aJTK TOMIOTHUTEIbHbIE METa0OIUThI, AaHAJIOTMUHBIE TEM, KOTOPbIE OITMCAHBI PAHEE B
Tabmuue 10a. DTu pe3yabTaThI MO3BOISIOT MPEANOI0KUTH, YTO HAIM4He hocdoaudbup-
cBsi3aHHOTO KOoHbtorata GalNAcs-1 uimu GalNAc3-2 mosxket yinyuiiate @K npoduns ASO

0e3 yxyameHus ux 3(pheKTUBHOCTH.
[Tpumep 44. Bnusinue PO/PS cBsi3eii Ha aHTUCMBICTIOBOE MHTMOpoBaHue ASO, cotepKaImx
koHbtorat GalNAcs-1 (cm. [Ipumep 9) Ha 3'-koHLE, HaneneHHbIX Ha SRB-1

ISIS 655861 1 655862, conepxarue konbtorat GalNAcs-1 Ha 3'-KOHIE, KaXKAbIH U3 KOTOPBIX

HatesneH Ha SRB-1, ucnbITalny B UCCIe10BAHUM OJTHOKPATHOTO BBEJIEHHUS HA UX CLTIOCOOHOCTh
uHruOMpoBaTh SRB-1 y Mmbiieit. MicxomHoe HEeKOHBIOTMPOBaHHOE coemuHenue, ISIS 353382,
BKJIFOUMJIM B UCCIIEOBAHUE 1151 CDABHEHHSI.

Ot ASO nipeacTaBisior coboit 5-10-5 MOE ranMepsl, B KOTOPBIX I3I1-001aCTh COASPKUT
JIECSITh 2'-1€30KCUPUOOHYKIIEO3UIOB, U Kaxaas 00JacTh KpbUIbeB coaepkuT 1At T-MOE
MOJIM(UIMPOBAHHBIX HYKJIEO3UI0B. DT ASO MOJTYyUUIIM 11O TAKUM K€ criocodaM, Kak
nokasaHsl panee B [Ipumepe 19, u onn onrcansl HUKe B Tabmuue 23.

Tabamma 23

Mogupuunposannnie ASO, copepamue koaswraT GalNAc;-1 na 3'-kounue, nanesennbie

ua SRB-1
UMMM sSE
ISIS Ne lMocnenoparensHocTs (0T 5" K 37) l%
- I o e NO.
353382 G Cos Tes TesMCesMsGas Tts " st TatsGas s Cats Tis Tes " Ces Coeg Tes T Tonexo PS, | 28
(HCXOAHDE bes
) e & . EOMBlOTEYS
G:smEnTnTnmCus"‘lmGd!-TdsmCd:ﬂlhs.]I|J:{-;d!ﬂdtm‘:dsTﬂaT:s.m{-‘nm‘--lrsrrnr-tw"du Tonexo PS c 29
| ~GalNAes-1, KOHBIOTATD
| oassel w GalNAc;-
| 1
G "CooTeoTeo CoofaOas Tasm Caehae T aeCias Ads Cvemanngie | 29
m{IledsTeum(‘eumcchnTMdn"G’]N Aci-ls PS/PO Cc
655862 KOHBIOTATO
wm GalNAcs-
1

Hwxnue nnaekcol: «e» o3Havaet 2'-MOE MoauuuypoBaHHbIN HYKIIE03UT; «d» O3HAYaeT
B-D-2'-ne30KCUpUOOHYKIICO3U]T; «S» 03HaUaeT THo(ochaTHbIE MEKHYKIICO3UTHBIE CBsI3U (PS);
«0» 03HavaeT pochommapupubie MexxHyKIIeo3uaHbIe CBSI3U (PO); u «0'» o3Hauaer -O-P(=0)
(OH)-. BepxHuit UHIEKC «m» O3HA4aeT S-MeTUIUMTO3MHBL. CTpykTypa «GalNAc3-1»

npencrasiieHa B [Ipumepe 9.
Jleuenne
[[IectunenenbHBIM camuaM Mbliei Balb/c (Jackson Laboratory, bap-Xap06op, mrat MaH)
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BBEJIM OJTHOKPATHYIO ITOJKOXKHYI0 UHBEKIHMIO J103bI, ITPEICTABIICHHON HUXE, coeiMHeHus [SIS
353382, 655861, 655862 unu PBS B kauecTBe KOHTpOJbHOTO 00paszua. Kaxnas
3KCIEPUMEHTAJIbHAS TPYIIa coCTosa u3 4 )kUBOTHBIX. [lepen meuenreM, a Takxke nmocie
TTOCIIeTHEN T03BI Y KaX 10U MBIIITN Opajiv KpOBb M aHATIM3UPOBAIIA 00pa3iibl I1a3Mbl. MbIIei
YMEPTBUIIM Yepe3 72 4acoB IOCIIE MTOCIEAHErO BBEACHUS IS olipeienenus: yposHert MPHK
SPvB-1 B neuenu nipu nomoiu [ 1L{P B peanbHOM BpeMeHU U peareHTa 1Jis1 KOJIMYeCTBEHHOTO
onpenenenuss PHK PPBOGREEN® (Molecular Probes, Inc., FOmxuH, mrat Operon) mno
cTaHgapTHBIM poTokoiaM. Y posuu MPHK SRB-1 onpenensiu orHocuTeabHo oo1ieit PHK
(mpu momotnM Ribogreen), 3aTeM HOpMaIM30BaIM K KOHTPOJIBHOMY 00pa3ily, 00paboTaHHOMY
PBS. Pe3ynbTaThl, NOKa3aHHbIE HUKE, IPEICTABIIEHBI KaK CpEAHMI NTpOoLEeHT ypoBHerH MPHK
SRB-1 st kKa)K10M S3KCHEPUMEHTATIBHOM I'PYIIbl, HOPMAJIU30BAHHBIX K KOHTPOJIbHOMY
o6pa3siuy, oopadbotanHomy PBS, u 0603Hauens! kak «% PBS». EDsy U3MepsIM 10 TAKUM Ke

croco6aMm, KaK OIIMCAHbI paHee, U OHU MPEICTABICHBI HUXKE.

Kak noxa3zano B Tabmuue 24, 1eueHrne aHTUCMBICIIOBBIMU OJIMTOHYKJIEOTUIAMU CHUXKAET
ypoBHu MPHK SRB-1 n10303aBucHMBIM 00pa30M, O CPABHEHUIO C KOHTPOJIBHBIM 00Pa3LoM,
06paboTaHHbIM PBS. JIefiCTBUTEIBHO, AaHTUCMBICIIOBBIE OJIMTOHYKIIEOTH/IbI, COAEPIKAILIME
koHbrorat GalNAcs-1 Ha 3'-xkoHue (ISIS 655861 1 655862), 1eMOHCTPUPYIOT 3HAUUTEIBHOE

ycuseHue 3 (GEeKTUBHOCTH, TIO CPABHEHUIO C HEKOHBIOTUPOBAHHBIM aHTUCMBICIIOBBIM
omuronykyieotuaoM (ISIS 353382). Kpome Toro, ISIS 655862 co cmemanubiMu PS/PO cBsa3samu
JIEMOHCTPUPYET ycuieHue 3GpHeKTUBHOCTH, IO CPABHEHUIO C COSIMHEHUEM, COACPKAIIMM
tosibko PS (ISIS 655861).

Tabauna 24

Bauauune PO/PS ceazeil Ha anTHCMBICI0BOe HHTHOApoBanne ASQO,
cogepxamux KoHsOraT GalNAc;-1 na 3’-konue, nanereHnsIX Ha SRB-1

YpoBuH ED- '
ISIS No {H‘j’a} MPHK SRB- il XHMHIM | SEQID NO.
MUKE) | ) (% pBS) | (Mr/kr) !
PBS 0 100 - - '
3 76,65
i 10 52,40 10,4 Toxzxo PS, Ges 28
(ncxommoe) i 1 el :
30 2495 | |
0,5 L1 r Toneko PS ¢
1,5 63,51 | KOHBHTATOM
655861 . o 1 | 22 GalNAc;-1 29
15 14,80 ’
0,5 69,57 .' Cwmemanaeie PS/PO
655862 Ay P 13 pE 29
: |
15 12,90 | |

YpoBHU TpaHCAMWHA3BI B IIEYCHHU, AJIAHUH-aMMHOTpaHcpepassl (ALT) u acnaprat-
amuHoTpaHchepassl (AST) B CBIBOPOTKE U3MEPSIIM OTHOCUTEIIBHO MBIIIEN, UHBEUPOBAHHBIX
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COJIEBBIM PACTBOPOM, IPUMEHSISI CTAHIaPTHBIE TPOTOKOJIbI. OLEHUIIN TaKKE MaCcCy OPraHoOB.
Pe3ynbTaThl MOKA3bIBAIOT, YTO HE HAOIIO1aIM KAKOT0-JIMOO YBEJIUUEHHUS YPOBHEHN
TpaHcamMuHa3zbl (Tabauna 25) Wiiu Macchl OpraHoB (JaHHBIE HE TTOKa3aHbl) Y MbIIIIEH,
obpaboranHbix ASO, o cpaBHeHUIO ¢ PBS koHTponem. Kpome Toro, ASO co cMeliaHHbIMU
PS/PO cBsizsimu (ISIS 655862) neMOHCTPUPYET CXOKHE YPOBHU TPAHCAMUHA3BL, [10 CPABHEHUIO
C CoeIMHEeHUEM, coaepskaiuM ToJibko PS (ISIS 655861).

Tabanua 25

Bausinue PO/PS casseii Ha ypoBHH TpancamuHassl ASO,
cogepxamux koubsiorat GalNAc;-1 na 3’-konue, Hanenenusix Ha SRB-1

Tlosa ALT AST
ISIS Ne ; XHuMH3M SEQ ID NO.
(Mr/kr) | (ep/n) | (em/m)
PBS 0 28,5 65 - 1l
353382 3 50,25 89
10 27.5 79.3 Tonsko PS, bes 28
(uexomHoE) KOHBIOTATA
30 27,3 97
0.5 28 35,7
13 30 78
655861 Tonbko PS ¢ 29
5 29 63.5 GalNAc;-1
15 28.8 67.8
0,5 50 75,5
1.5 21,7 58,5 CmMelaHHbie
655862 PS/PO ¢ 29
> 29,3 69 GalNAcs-1
15 22 61 -

[Tpumep 45. ITomyuenune PFP a¢upa, Coequnenus 110a
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103a; n=1

OAC _OAc OAC _OAc
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AcO o 103b; n=7 AcO 0 \\iﬁ)r?/'\/Na

N == b 104a: n=1
},.o 104b: n= 7
4 OAc
ngAC
o ACHN \L-o
AC OAc OAC _pDAc
-~ Hy PFP-TOK f
&74_,»0 \/(’9\/\/ —_— e ACO &,,H\,/O w\/\_ N
ACHN OMOA, pyr AcHN n/\
1053; n=1 CoeauHexme 80
105b: n=7 OA OAC/
AcO 0
ACHN
1063; n=1
106b; n= 7
CAc
da—OAc
AcHN " Lo o)
oac _oac TN
Ra-Ni, H; 0 o H HBTU, DIEA, IM®A
AcO -y \/\H/wNH ” -
MeOH. EtOAC AcHN n il 2 0
0
OAC _ODAC HO-C/\H)LO .Bn
Z 2
AcO : 0/\’(’;}/\'%
ACHN ag
1073 n=1
107b; n=7
QAcC
AcO o OAc
AcHN” N0 0

OAC fOAE 5 E_g
qcicﬁﬁr\k o W%NHTI/\ NH
=0

OAc _0Ac Q
A0 S50 07 ARAMN o
AcHN
108a; n=1 & 0
108b; n=7 ,
Bn
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DAC

AcO 450»‘\':
AcHN

0
Pd/C.Hj. \/\{‘a/\/\ /
108a: n=1 EtOAC MeOH OAC n N

H
108b: n=7 - M —
AcHN Rl i NH“/\ N{ld_o
OAc
HN
Acog‘}v,o \/Hﬁ/\f Yo
AcHN o
10%a; n=1
109b: n=7 HO
OAc
AcO OAc
AcHN \L—o
OAc _oAc
0
ACO%/OWWNH
AcHN

PFP-TOK.

OAc _ODAc
AMOA. pyr

py - L_/o 0~~~ _HN

109a AcO -0

AcHN

110a 0 F
TNF
F\ 4
F F

Coenunenue 4 (9,5 r, 28,8 MMoJIb) 00paboTaM MO OTACIBHOCTU coeaquHeHrueM 103a umm
103b (38 Mmouib) 1 TMSOTT (0,5 3KB.), ¥ MOJIEKYJIIPHBIMU CUTaMU B Auxjiopmerane (200 mir),
Y TIepeMelIMBajIy B TeueHre 16 4acoB MPpU KOMHATHOM TeMIepaType. 3aTeM OpraHu4ecKuit
CJIOM OT(PUIBTPOBAIIU Yepe3 LEIUT, 3aTeM TPOMBLIN OUKapOOHATOM HATPUS, BOJOH U
HACBIIIIEHHBIM COJIEBBIM PACTBOPOM. 3aT€M OTACIIUIIA OPraHUUECKUI CJION U BBICYIIWIIM HAJ]
cyib(aToM HATpusl, OTGUIHTPOBAIM U YIIAPWIIU ITO]T TOHWKEHHBIM AaBiieHueM. [1osyueHHoe
MAaCIISTHUCTOE BEIIECTBO OUMCTUIIM CUTUKATrelieBoit xpomaTtorpadueit (2%-->10% metano/
JUXJIOPMETaH) ¢ oyyeHueM coequHenuii 104a u 104b ¢ Boixogom >80%. danubie JKXMC
u ipotoHHOro SMP cornacoBauch ¢ yKa3aHHOM CTPYKTYpPOH.

Coenunenus 104a u 104b o6padboTanu B TEX ke YCIOBUSX, YTO U coequHeHust 100a-d
(ITpumep 47), c nonyyenueM coenuHenutt 105a u 105b ¢ Beixogom >90%. dannbie JKXMC u
npoToHHOTO AMP cormacoBaice ¢ yKa3aHHOW CTPYKTYPOMA.

Coenunenus 105a u 105b o otaeabHOCTH 00padoTanmu coeauHeHreM 90 MpH Tex ke
YCIIOBUSIX, UTO U coeaquHenus 901a-d, ¢ nonmydyenueM coeauuenuit 106a (80%) u 106b (20%).
Hannsie )KXMC u npotornHoro AMP coriacoBaiuck ¢ yKa3zaHHOM CTPYKTYpPOH.

Coemunenust 106a u 106b 06paboTaM B TEX ke YCIOBUSIX, UTO U coenuHeHust 96a-d (ITpumep
47), ¢ nosryuenueM coeauHenus 107a (60%) u 107b (20%). Janubie dKKXMC u npoTOHHOTO
SIMP cornacoBaiauch ¢ yKa3aHHOM CTPYKTYPOM.

Coenunenust 107a u 107b 06paboTaiu B TeX ke yCIOBUsIX, UTO U coequnenus 97a-d (ITpumep
47), ¢ noryuenueM coeauHeHuit 108a u 108b ¢ Beixogom 40-60%. danusie JKXMC u
npotoHHoro AAIMP cornacoBanuce ¢ ykazaHHON CTPYKTYPOIA.

Coenunenus 108a (60%) u 108b (40%) o6paboTaM B TEX K€ YCIOBUSIX, UTO U COSAUHEHUS
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100a-d (ITpumep 47), ¢ monyueHueM coeaunenuit 109a u 109b ¢ Beixogom >80%. JlaHHbie
KXMC u nporonnoro AMP coriacoBaiuck ¢ ykazaHHON CTPYKTYPOIL.

Coenunenue 109a 06paboTaiu B TeX e yCIOBUsIX, UTO U coenuHenust 101a-d (ITpumep
47), c nosryuenueM coeauHenus 110a ¢ Boixogom 30-60%. Janusie ZKXMC v mpOTOHHOTO
SAMP cornacoBanuch ¢ ykazaHHOM CTPYKTYypoil. AnbTepHaTtuBHO, Coenrnenue 110b MoxeT
OBITh MOJIYUYEHO TaKuUM ke 00pa3om, ucxoas uz Coeaunenus 109b.

[Tpumep 46. O61mit criocod koubrorupoBanus ¢ PFP agupamu (omuronykieorun 111);
nonydenue ISIS 666881 (GalNAc;-10)

CHHTE3UpPOBAJIM U OUUCTUIIN 5'-TeKCUITaMUHO-MOIU(PULIUPOBAHHBIN OJIMTOHYKJIEOTH/ I10
CTAaHJAPTHBIM CcITIoco6aM TBep10(a3HOTO MOIYUECHHUS OJIUT OHYKICOTUI0B. 5'-I ekcumaMuHo-
MOAU(DUIMPOBAHHBIN OJIMIOHYKJIeoTU I pacTBopuiv B 0,1 M pacTBope TeTpabopaTta HaTpus,
pH 8,5 (200 Mxi1) u mo6aBuiM 3 3KkBUBajieHTa BhIOpaHHOTO PFP-3cTeprduimpoBaHHOTro
kinactepa GalNAcs, pactBopenHoro B JIMCO (50 mkit). Ecniu mpu 1o0aBieHun pactBopa

ASO s¢up PFP Bemanan B ocanok, To godasnsm JIMCO no nepexona Bcero a¢upa PFP B
pactBop. Peakius Obuta 3aBepliieHa uepe3 OKoJI0 16 yacoB nepeMenuBaHus pu KOMHATHOM
Temneparype. [lomydeHHsbIi pacTBOp paz0aBuiIM BOJ0M 10 12 M1, a 3aTeM HEeHTpUYTHpOBAITN
ripu 3000 06./MUH. B IeHTPOOSKHOM (DUIBTpe ¢ oTceueHueM o macce 3000 da. DToT mpuem
MMOBTOPWJIM ABA pa3a I yAAJIEHUs] HU3KOMOJIEKYJISIPHBIX ITIpUMeECel. 3aTeM pacTBOP
TMO(PUIN3UPOBAIIU JOCYXA U TIOBTOPHO PACTBOPUIIM B KOHIIEHTPUPOBAHHOM BOJTHOM PacTBOPE
aMMMaKa, 1 liepeMelIMBalM IpM KOMHATHOW TEMIIEpAType B TEUEHUE 2,5 4acOB, 3aTEM
KOHIIEHTPUPOBAJIM in vacuo ISl yaajieHus: 0omblieit yactu ammuaka. KOHbIOTMpOBaHHbIN
OJIMTOHYKJIEOTH]T OUMCTUIIN U obeccomuiau mpu noMoru OD-BIXKX, u anodumuznpoBanu
¢ nonydyeHreM GalNAc3; KOHBIOTUPOBAHHOI'O OJIMTOHYKJIEOTU/IA.

OH
HO OH
.0 83e \(ﬁf\i
3 I | ACHN 0 0
(ougo }-0-P-0—-{CHz)e -NH; OH _OoH bR
H
H 0
110a . HO N N
1. BopatHwn Gydep, AMCO, pH 8.5, komu T-pa AcHN NH“/“\ N{"ﬂ
2 NHj jgog. 1. KOMH. T-pa o o
OH _oH g
0 e HN
HO &f,:}..ﬂ - 9
ACHM },

(OUSoGi—o~ M ~NH

1

Omuronyxineorun 111 konsroruposaH ¢ GalNAc3-10. Knacrepnas yacts GalNAcy
KoHbrorupyroiei rpynisl GalNAcs-10 (GalNAc;-10a) MOXKeT ObITh KOMOMHUPOBAHA C JTIOOBIM

pacierisieMbiM (PparMeHTOM C TIOJTyYeHUEM Pa3IMYHbIX KOHBIOTUPYIONIUX T'pyI. B
HEKOTOPBIX BApUaHTAX peai3anyy U300peTeHUs pacileruisieMbli (h)parMeHT MpeaCTaBISET
co6oit -P(=0)(OH)-A4-P(=0)(OH)-, kak roka3ano Huxe B onuronykieotuzae (ISIS 666881),

cuHTe3upoBaHHOM ¢ GalNAc;-10. CtpykTrypa GalNAc;-10 (GalNAc;-10,-CM-) npencrasieHa

HUXCE:
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HOOH
O o
AcHN
HOOH
O N
AcHN
HOOH
Q O
HO aviRs
AcHN

ITo yxazanHomy obuiemy crioco0y nonyuuu ISIS 666881. CuHTEe3upOoBaIM U OUUCTUIIU
5'-TeKCcHUITaMUHO-MOU(UIMPOBAHHBIN OJIMTOHYKJIeoTH I, ISIS 660254, 110 cTaHIapTHBIM
crioco6aM TBep10¢ha3HOTO MOTYUCHHS OJMTOHYKIeoTUA0B. ISIS 660254 (40 Mr, 5,2 MKMOJIB)
pactBopuu B 0,1 M pactBope Terpadoparta Hatpus, pH 8,5 (200 M) u qo6asunu 3
skBuBajienta PFP a¢pupa (Coequnenus 110a), pacrBopenroro B JIMCO (50 mxi). D¢up PFP
BBIMAJI B OCa0K Ipu Jo0aBieHnn pactBopa ASO, mo3ToMy NoTpedoBanIoCh 100aBIeHUE
nonoanaueTiabHoro komuyectsa JAMCO (600 M) 115t morHoro pactBopenust PFP
a¢upa.Peakuus 6puta 3aBepieHa yepe3 16 yacoB nepeMenuBaHus Ipu KOMHATHOM
TeMiiepatype. PactBop pa3baBuiiv Bojol 10 o0uero oobema 12 mi, a 3aTeM
neHTpudyruposau mpu 3000 06./MUH. B IEHTPOOESKHOM (DUITBTPE C OTCEUSHHUEM IO Macce
3000 Hda. OToT npreM NOBTOPWIIM ABA pa3a IJIs yIAJIEHUS HU3KOMOJIEKYJISIPHBIX TPUMECEN.
PacTtBop nmrodunmsupoBasu 1ocyxa M HOBTOPHO PACTBOPUIIM B KOHLIEHTPUPOBAHHOM BOJTHOM
pacTBOpe aMMUaKa, IEPEMENINBAS TPU KOMHATHOM TEMIIEpATyPE B TEUEHUE 2,5 4ACOB, 3aTEM
KOHIEHTPUPOBAJIU in vacuo JJIs yAaajieHust 6obled yacti aMmmuaka. KoOHbIOTHpOBaHHBIN
OJIMTOHYKJIEOTU OUUCTUIIHM U obeccomuv ipu oMo OD-BIXKX, u mmodunuzuposaiu
¢ nosryuenueM ISIS 666881 ¢ Beixoaom 90% no macce (42 mr, 4,7 MKMOJIb).

GalNAcs-10-koub0rapoBannbiii oM oHYKIC0THI

SSEQ

ASO IocaegosareasnocTs (0T 5" kK 3%) 5'-rpynma
1D No.

! N]'Iz{C['ll}b'aﬂdnGtﬁmcc;l.c;l.rxm[-‘cnndﬁndhlt.dx |
ISIS 660254 Z A o ['eKcHIaMHH 30
Cd.‘iA&deﬁGd.hP‘ds Cd.ﬂ ds I % L-egmcr.J 4:5.1 3

Ga INAEJ' 1 “l'n‘AdnGﬁmEuTﬁTcsmCtsﬁdsﬁdsTdn
ISI5 666881 GalNAc3-10 30
m{:d.*iAdesGdsAdsmCd\Td.sTnmc-:sanTﬂTE

3ariaBHble OyKBbI YKa3bIBAIOT a30THCTOE OCHOBAHUE IS KAXKIOTO HyKIeo3uaa, a "C
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O3HAyvaeT S-MeTWINUTO3UH. HrkHMe MHaEKChI: «e» o3HadaeT 2'-MOE moaudunmupoBaHHbIN
HYKJIe03UT; «d» o3Ha4aeT B-D-2'-1e30KCUpUOOHYKIICO3HT; «S$» 03HaYaeT THO(hochaTHYIO
MEKHYKJICO3UIHYIO CBsI3b (PS); «0o» 03HauaeT hochoandpupHyo MEKHYKICO3UIHYIO CBS3b
(PO); u «o'» o3nauaer -O-P(=0)(OH)-. Konbtorupytoiiye rpynibl BblJI€IE€HbI )KUPHBIM
HIPUPTOM.

ITpumep 47. [Tonyuenne onuronykiieoruaa 102, conepxkamero GalNAc;-8

0
0
HO HaN ™ 7> NHBoc BocHN/\H;;\H
91a: n=1
HOT NOz b ne2 Buww’\%‘wﬂ“,\ NO, _TOKIXM _
PFP-TOK DIPEA AM®A
HOSp BocHN__{} HN"g
90 n
92a: n=1
5 92b. n=2
H;N’A(\';/n\N
H OAc _ DAc
HN N NOz [0 TMSOTE. [IXM
E/\ DO DAy —e—
AcHN 5

HAN \/QH/HN

93a; n=1
93b. n=2
gda; m=1
4b. m=2 O
OAc ~one Mo,m OAC
AcHN
TMSOTf 7 m=1
Pd/C. H, 64, m=2
4
OAc
AcO Ohlc O
AcHN \Lo/‘{)f’
OAc _ pDAC O
93a (93b}
Ra-Ni.H
»’ NH —_—2
HBTU. DIPEA ﬁcg%&c N/\{"}/\
AMODA C OAC OAC
AcHN
%6a; n=1. m=1
96b; n=1. m=2
96¢c: n=2. m=1

96d: n=2. m=2
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OAc
AcO (_ft‘)‘OAc 0
AcHN ’\H’\/J\ 0
OAc _0OAc H N

Moww /‘H’\NH“/\ NH

AcHN

97a: n=1. m=1
97b: n=1. m=2
97c. n=2. m=1
97d: n=2. m=2

DAc
AcO %Ac 0
AcHN o, m\)LN - 0
OAc _oAc 0

AcHN H
OAc _OAc 0

H i ﬁ\/&‘
0 ~ H O
Acog:s./o WN n “H“/\ N
.4
H ? p
g\v 0

ACHN
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OAc
~—OAc o
MNOPET e
AN T H Y TNy A P
HBTU, DIEA, IM&A H N
07a; m=1, m=1 DAE __OAe H ' Q o]
97b; n=1. m=2 e fo s =il T sl ]
87c: n=2, m=1 o -ﬂﬂ:h—:‘:._-?-uh o ‘*t_.:r";n M T‘-_|n NH ]—N - s - .D
g7d: n=2 m=2 il AcHN H ] A H Bn
J i b
= P Ao - N '-'Tf‘NK’b“l HN" "5
AcHN m o
100a; n=1, m=1
100b; n=1, m=2
100e; n=2, m=1
Phs 100d; n=2, m=2
A.ﬂ_.|~.¢-a'0.hc o
PPV S A NI -
PA(OH)IC, m N YN =
Hy, EXOAE, OAc _omc o H A 1l i PFR-TOK, [MOA
MeOH w0 oA A . i
A ! A M vinm P N OH -
AeHN H I J H
QA _oAc H o [
L \ -
A0S0 A~ N _HNT 100 o1, et
A -~ E ‘ﬁ 101b; n=1, m=2
101g; =2, m=1
101d; n=2, m=2
OAc
b _~—Ohs 0
e, Ve QTR
FRTIa NG ¥ :.-x\{_* . -:FP F
ll.i"n'_’mc o] I H ':..'f o]
i L e I~y N K
A:-h--;-?l..eﬁ \J'I-".:*m"'. "N VTn W N A =1
QcHM H L+ H
OAc _Ohe H o Ir.
.__;"_.ﬂ. 5o Y o
AcO Il‘;-_:--afﬂa.h_%' b """rf’N"v-Jr‘} A" 5o 102a; n=1, m=1
AcHM & n 1026; n=1, m=2
102e; n=2, m=1
102d; n=2, m=2

TpexkucnotHoe coeauuenue 90 (4 1, 14,43 mmorb) pactBopuiu B IM DA (120 mit) u N,N-
auuzonporaTuiIamMube (12,35 mi, 72 mmodsb). ITo xamism gob6asuiau neHtadTopdheHuna
TpudTopanerat (8,9 M1, 52 MMOJIb) B aTMOC(hEPE aproHa U OCTABUIIN PEaKIMOHHYIO CMECh
TepeMeIMBaThCs TP KOMHATHOM Temriepatype B TeueHue 30 MmunyT. JlobaBumm Boc-muamun
91a umm 91b (68,87 mmoib) BMecTe ¢ N,N-quuzonponwidTuiaaMudaoM (12,35 mut, 72 MMOJIb)
Y OCTaBWJIM PEAKIIMOHHYIO CMECH ITEPEMELIUBATHCS ITPU KOMHATHOM TEMIIEpAType B TEUEHHE
16 vacos. 3atem ynmapuwm JIM®PA Ha >75% 1o MOHWKEHHBIM JTaBJICHUEM, a 3aTeM
PACTBOPUIIU CMECh B TUXjIopMeTaHe. OpraHUuecKuii CJIoM MPOMbLITM OMKapOOHATOM HATPUS,
BOJIOM Y HACBIIIEHHBIM COJIEBBIM PACTBOPOM. 3aTEM OTACIIMIIM OPTraHUYECKUI CIION U
BBICYIITWITM HaJl CYJIb(aTOM HATPHSI, OTHUIIHTPOBAIIN U YITAPUIIH TTO]T TOHW)KEHHBIM JaBJICHHEM
J10 MaclIsTHUCTOro octaTka. [loydyeHHOE MACISIHUCTOE BEIIECTBO OUMCTUIIM CUIIMKATreJIeBOn
xpomaTtorpaduett (2%-->10% MeTaHOI/IUXIOPMETaH) C TTOJIyYeHUEM COeTMHEHUH 92a 1 92b
¢ mpuoOM3UuTeNbHbIM BbIX0/10M 80%. Jlanabie )KXMC u npotonHoro AAMP cornmacoBanuce
C YKa3aHHOM CTPYKTYPOW.

Coenunenue 92a unm 92b (6,7 Mmob) oOpadaTeiBaiu 20 Mt quxsiopMerana v 20 M
TPUPTOPYKCYCHOM KUCITOTHI TP KOMHATHOM TeMIriepaType B TeueHue 16 yacoB. [TomydyeHHbIN
PACTBOP BBIMIAPUIIM, & 3aTEM PACTBOPUIIA B METAHOJIE U 0OpabaThiBaiu cmoiaoi DOWEX-
OH B Teuenue 30 munyT. [ToydeHHBINM pacTBOP OTHUILTPOBAIIU U YITAPUIIU IO MACIISTHUCTOTO
BEILIECTBA MO/ IOHMKEHHBIM JIaBJIEHUEM C IToJIyueHueM 85-90% Brixoaa coenrHenmii 93a u
93b.

Coenunenus 7 unu 64 (9,6 Mmmoib) oopadateiBam HBTU (3,7 1, 9,6 MMoITb) U
JTUU30TTpOoTTIdTUIIAMUHOM (5 M) B JIMDA (20 mi1) B Teuenue 15 muayT.K cmecn moOaBumm
6o coequHenue 93 a, mibo 93 b (3 MMOJITB) U OCTABUJIM TIEPEMEIIIMBATHLCS TTPU KOMHATHOMN
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TeMriepaTtype Ha 16 yacoB. 3atem ynapuiu MDA Ha >75% 101 TOHUKEHHBIM JIaBJICHUEM,
a 3aTeM PaCTBOPUJIM CMECH B AUXJIOpMeTaHe. OpraHudecKuii CJIov MpoMbLIM OUKapOOHATOM
HATpUsl, BOJOM U HACBIIIIEHHBIM COJIEBBIM PACTBOPOM. 3aTEM OTAEIIUIM OPTraHUUECKHI CIIOM
Y BBICYIIIWIIA HAJT CyJb(paToM HATPHs, OTQUIHTPOBAJIU U YITAPUIIH 10T TOHUKEHHBIM
JIABJIEHUEM JI0 MACIISIHUCTOTO ocTaTKa. [lonydyeHHOe MacIIHUCTOE BEMIECTBO OUUCTUIIN
cUIIMKareneBoi xpomatorpadueit (5%-->20% MeTaHOJ/IUXIIOPMETaH) C IMOJTyYeHUEM
coenuHenuit 96a-d ¢ BbixooM 20-40%. Janubie JKXMC u nporonnoro AMP cornacoBanuce
C YKa3aHHOU CTPYKTYPOM.

Coenunenus 96a-d (0,75 MMOJIb) IO OTAEIBHOCTH THAPUPOBAIIN HA HUKelle PeHest B TeueHue
3 yacoB B 3TaHoJI€e (75 Mi1). 3aTeM KaTaIM3aTop yAaIWIU (UIBTPOBAHUEM Yepe3 LENIUT, a
3TAHOJI YAAJIWIIN ITOJI TOHWKEHHBIM JIABJICHUEM C ITOJIyYEHHEM COeIMHEHMM 97a-d ¢ BBIXOJIOM
80-90%. Mannubie JKXMC u nporornHoro AMP coriacoBaiuck ¢ yka3aHHON CTPYKTYPOH.

Coemunenue 23 (0,32 r, 0,53 mmoub) oopadbateiBamm HBTU (0,2 1, 0,53 mMmoiib) 1 N,N-
nuuzonporuiaTuiiaMmuaoMm (0,19 mi, 1,14 mmons) B IM®A (30 mn) B Teuenue 15 munyTt. K
CMeCH T10 OT/IeNbHOCTH J00aBWiIM coeanHenus 97a-d (0,38 MMOJIb) U OCTaBUIIH
MepPEeMEeIIMBATHCS ITPU KOMHATHOM TemnepaType Ha 16 gacoB. 3atem ynmapuinu JJM®PA Ha
>75% 1o NTOHWXEHHBIM JABJIEHUEM, a 3aTEM PACTBOPUIIM CMECH B IUXJIOPMETAHE.
Opranuueckuti ClIo TPOMbLIH OUKapOOHATOM HATPHSI, BOJON U HACHIIIIEHHBIM COJIEBBIM
pacTBOpPOM. 3aTeM OTICIIMIN OPTAHUIECKHI CITOM 1 BBICYIITWIIA HAJT CYJIb(aTOM HATPUS,
OT(hUIBTPOBAIIM U YIIAPWIIM O] TOHUKEHHBIM JIaBJIEHUEM JI0 MACIISTHUCTOTO OCTATKA.
[TomyyeHHOE MACIISTHUCTOE BEIIECTBO OUYMCTHUIIM CUITUKATeIeBO XpomaTorpadueit (2%-->20%
METaHOJI/TUXJIOPMETAH) C NoJIyueHreM coeauHeHuit 98a-d ¢ BeixogoM 30-40%. JlanHbie
KXMC u nporonnoro SIMP cornacoBaiuce ¢ yka3aHHOW CTPYKTYPOIA.

Coeaunenue 99 (0,17 r, 0,76 mmonb) oopadateiBasim HBTU (0,29 1, 0,76 MMOIBb) M
nuuzonpormaTuiaMuaoM (0,35 mi, 2,0 Mmoas) B IM®DA (50 mi1) B Teuenue 15 munyT. K
CMECH MO OTJEIIbHOCTH J00aBuIM coenuaeHus 97a-d (0,51 MMOIb) U OCTaBUIIH
TepeMeNIMBaThLCS TP KOMHATHOM TeMriepaType Ha 16 yacoB. 3atem ymapumu MDA na>75%
T10]1 TOHW>XEHHBIM 1aBJICHUEM, a 3aTEM PACTBOPHUIIM CMECh B IMxJiopMeTaHe. OpraHudeckui
CJIOM MPOMBLIM OMKapOOHATOM HATPHSI, BOJOM U HACKIIIIEHHBIM COJIEBBIM PACTBOPOM. 3aTeM
OTJEJIUIN OPTAHUYECKUI CIION U BBICYIIWIN HaJl CyJTb(paToM HATPpUs, OTHUILTPOBAIIU U
YIAPWIIY [TO]T TOHWKEHHBIM JIABJIEHUEM JIO MACIISIHUCTOr O OcTaTKa. [ lojryueHHOE MacisiHUCTOe
BEILIECTBO OUMCTHIIM CUIIMKareneBo xpomaTtorpadueit (5%-->20% MeTaHOJ/IuXJI0OpMeTaH)
c nonyyeHreM coenrHenuit 100a-d ¢ Bbrxogom 40-60%. Hannsie JKXMC u npotonHoro AMP
COIJIACOBAJIUCH C YKA3aHHOM CTPYKTYPOW.

Coeaunenus 100a-d (0,16 MMoiib) o oTAeIbHOCTU ruapupoBaid Ha 10% Pd(OH),/C B

TeueHue 3 4acoB B MeTaHO JI €/3Tu J auetarte (1:1, 50 mu). 3aTeM kataau3aTop yaaluiu
(UIBTPOBAaHUEM Uepe3 LEIUT, & OPTaHUUYECKUE PACTBOPUTEIIH YIATIUIIN 1101 TOHWKEHHBIM
JlaBJICHUEM ¢ nosryueHueM coeauneHuit 101a-d ¢ BeixogoM 80-90%. anubie dKKXMC u
npoTtoHHOTO AMP corimacoBaimmce ¢ yKa3aHHOW CTPYKTYPOA.

Coenunenus 101a-d (0,15 MMoIb) o oTAENBEHOCTH pacTBOpuiM B JIM®DA (15 M) u
nupuaune (0,016 mit, 0,2 mmouts). [To karism qobasuiu nentadTopdenuta Tpudropanerat
(0,034 mi1, 0,2 MMOJTB) B aTMOC(epe aproHa M OCTaBUIIM PEAKMOHHYIO CMECH IIEPEMEIIIMBATHCS
MpY KOMHATHOM TemrnepaTtype B TeueHue 30 MmunyT. 3atem ynapuiau MDA Ha >75% non
TMOHW)XEHHBIM JIaBJIEHUEM, 4 3aTeM PACTBOPUJIU CMECh B quxjiopMmeTaHe. OpraHudeckuit ciion
MPOMBLIM OUKapOOHATOM HATPUsI, BOJION U HACBIILIEHHBIM COJIEBBIM PACTBOPOM. 3aTeM
OTJCITUIN OPTAaHUYECKHIA CIIOM U BBICYIITWIIA HAJT CYJIb(paToM HATpHs, OTQUIHTPOBATIH U
YIAPWIIN [TOJ] TOHMKEHHBIM JABIIEHUEM J10 MACIISTHUCTOTO ocTaTKa. [ lomydyeHHOe MacssHUCTOE
BEIIIECTBO OYMCTUIIU CUIIMKATeNIeBOl XpoMaTorpaduett (2%-->5% MeTaHOI/ TUXIIOPMETaH) ¢
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nojrydeHueM coeauHeHuit 102a-d ¢ mpubau3uTenbHbIM Bbixo1oM 80%. Jlanubie JKXMC u
npoTtoHHOTO AMP cormacoBaimmce ¢ yKa3aHHOW CTPYKTYPOMA.

0 Ble
3 g
(52 0-B-0CHy)s N,
H

Eopamuwi Sychep. OMCT, pH 8.5, @we. Tpe
1024

2 BoAH BuWwEES Ve TPl

HG‘J'LD 0 0
Hobﬁw}pm
HDOHMH o o ﬂ\h,fx,,-i "H.r’\
HO fD"\H‘.JJ\H \{”’:\HJ\/_TH L [ouco]
AcH
HOOH 0
HO 0N
a4 H 2 H 102
AcH

Omuromepnoe Coequnenuie 102, conepxaliiee KOHbtorupytouyto rpynmny GalNAcs-8,
MOJIYYMJIIU 1O OOLIMM criocobaMm, mpeacTtaBieHHbIM B [ Ipumepe 46. Knacrepnast yacts GalNAcs
KoHbrorupytouieit rpymnmbl GalNAc;-8 (GalNAc3-8,) MOXKET ObITh KOMOMHUPOBAHA C JIFOOBIM

pacICIIACMbIM (bpaFMCHTOM I TTOJTYUYCHUS PA3JIMYHBIX KOHBIOTHPYIOMIUX prnH.B

25
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45

IPCANNOYTHUTCIIPHOM BaApUAHTC pCain3allii I/I306p€T€HI/I$I paCIJ_[CHJ'IﬂGMLIfI (bpaFMeHT

npeacrasisieT codot -P(=0)(OH)-A4-P(=0)(OH)-.
Crpykrypa GalNAc3-8 (GalNAc3-8,-CM-) npeacTaBieHa HUXe:

B2

0
b | g
Lﬁ}ui"mmﬂe NH;
OH
Eopamewi Sychep, OMCT, pH 8.5, @we, Tpe

102d
2 BoaH BwweEs, Ve TPl

« H
AcH i e

ITpumep 48. Ilonyuenne onuronykieoruna 119, conepxatero GalNAcs-7
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AcO QAC
N o

0}
AcO O N
4
AcHN
AcO OAc ¢
PU/C, Hy,

0
114 CH3OH | mg-\/o\fb/wwf\,o\%—wz
AcHN ! o
0

AcO OAc

AcO O AN
4
HBTU, DIEA, IMDA AcHN o o

AcO OAc

0
Q OB
AcHN 0 o
HO Q 0
Y Y AcQ Ohe

AcO ° O\A/NH

83a AcHN

116

CoenuHenue 112 cuHTE3UpOBaM 11O cIOCO0y, onmMcaHHOMY B Jiutepartype (J. Med. Chem.
2004, 47, 5798-5808).

Coenunenue 112 (5, 8,6 MMoJIb) pacTBOPHIIM B 1:1 cMecu meTaHoa/aTunanerarta (22 mi/
22 mi). Jobaunu ruapokceua najaaus Ha yriepoje (0,5 ). PeakumoHHy0 cMech
NepeMeNIMBalIy Mpyu KOMHATHOM TeMIlepaType B aTMocdepe BOI0po/ia B TeueHue 12 4acoB.
PeaximonHyo cMech OT(PUIBTPOBAIIM Yepe3 CIIOM LEIUTA U IPOMBUIH 3TOT CJIoH 1:1 cMechio
MeTaHona/stunanerata. GUIbTpaT U MPOMBIBOUHBIE PACTBOPHI OOBEAMHWIN U
KOHUEHTPUPOBAIIU JocyXa ¢ nojtydyeHueM Coeaunenus 105a (konnuectBeHHO). CTPYKTYpy
noarepauiu no KXMC.

Coemunenue 113 (1,251, 2,7 mmons), HBTU (3,21, 8,4 Mmoib) u DIEA (2,8 mi1, 16,2 MMOJIB)
pactBopuin B 0e3BogHOM JIM DA (17 M1) M IepeMelIMBaIi PpeaKUMOHHYIO CMECh ITpU
KOMHATHOM TeMIiepaType B TeueHue 5 MuHyT. K aTolt cmecu nodasuim pactBop CoelMHeHus
105a (3,77 r, 8,4 mmoib) B 6e3BogHOM MDA (20 MiT). PeakiimoHHYI0 CMECh IepeMeluBaiu
[Py KOMHATHOM TeMIIepaType B TeUueHue 6 yacoB. PacTBOpUTENb yIAIUITU IO TOHUKEHHBIM
JIaBJIEHUEM C IIOJIyYEHUEM MacisiHucToro BemecrBa. Ocratok pacrBopuiu B CH,Cl, (100

MJI) M IPOMBLIN HACBIIIEHHBIM BOAHBIM pacTBOpoM NaHCO3 (100 Mi1) 1 HACBIIEHHBIM
cosieBbIM pactBopoM (100 mut). Opranuyeckyto ¢azy oraeauiu, Beicymim (Na,SOy),

OThUIBTPOBAIU U BhIMapWiik. OCTaTOK OYUCTUIIA CUJTUKATEIIEBOM KOJIOHOYHOMN
xpomaTtorpadueii u armronposaiiv oT 10 10 20% MeOH B nuxiiopMeTaHe ¢ MOJTy9IeHUEM

Coenunenus 114 (1,45 r, 30%). Ctpykrypy noarsepawiu aHanuzoM KXMC u 'H sIMP.
Coenunenue 114 (1,43 1, 0,8 Mmob) pacTBopwuiiv B 1:1 cMecu MeTaHoJa/3TUnaneTaTa (4
MI1/4 min). JlobaBunm najsaauii Ha yriaepoje (BinaxHsii, 0,14 r). PeakiimoHHyIo cMeCh
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MPOJIyBaJIM BOJOPOAOM U IEpEMEIIUBAIIA ITPU KOMHATHOM TeMIlepaType B atMocdepe
BOJIOpO/Ia B TeueHHe 12 yacoB. PeakimoHHYI0 cMeCh OT(GUIBTPOBAIIM Yepe3 CIION LETUTa.
Crnoit uenuTa mpoMbLIM MeTaHoJJoM/3TunanetatoM (1:1). dunbTpaT ¥ IPOMBIBOUHBIE
pacTBOPbI OObEIMHWIIN U BBITIAPWIIM 1101 IOHUKEHHBIM JaBJIEHUEM C MoJiyueHueM CoeTMHEHUS

115 (komuyecTBeHHO). CTPYKTYpy moaTBepauian aHaauzom KXMC u 'H amp.
Coenunenue 83a (0,17 r, 0,75 mmons), HBTU (0,31 r, 0,83 mmonab) u DIEA (0,26 M, 1,5
MMOIJIb) pACTBOPUIIM B 6e3B0gHOM JIM DA (5 MIT) U nepeMenInBaliv peaKIMOHHYIO CMECh ITPU
KOMHATHOM TemnepaType B TeueHue 5 MUHYT. K aToit cMecu no6asuiu pactBop CoeTMHeHUS
115 (1,22 1, 0,75 Mmmorb) B 6e3BogHOM JIM DA 1 nepeMenmBaiy peakKOHHYIO CMECh TTPU
KOMHATHOM TeMIIEpaType B TeUEHUE 6 4acOB. PacTBOpUTEND YAAIMIM 11O TIOHUKEHHBIM
JlaBJIEHUEM, a ocTaTOK pacTtBopuiu B CH,Cl,. OpraHnnyeckuii cioi IpoOMbLIN HACBIILIEHHBIM

BOJIHBIM pacTBOpoM NaHCO3; 1 HACBIILIEHHBIM COJIEBBIM PACTBOPOM, U BBICYIIMIIM HAL
6e3BoaHBIM Na,SOy, 1 oThuIbTpoBaIu. OpraHUYecKuii CI0M KOHIEHTPUPOBAJIM OCYXa, a

TTOJTYYEeHHBIM OCTATOK OYMCTHUITU CUITMKATEIIeBOM KOJIOHOUHOM XpoMaTorpadueii v 3 IIoupoBau
oT 3 10 15% MeOH B nuxnopmerane ¢ nonydenueM Coequnenus 116 (0,84 T, 61%). CTpykTypy

noarBepauian aHanuzoMm XKXMC u 'H amP.
AcO OAC

&A O'\/H‘\/
PWC. Hy Aco OAc ™

AcHN

AcO OAc h?.‘
0
AcO %,;}/0 \/64\/ H

AcHN

117

AcO OAc

O
ACO &;’Fs O\Af}\/ F
= /F
aco Onc At o &
PFP-TOK MDA pyr
*\)l\o

AcO &F&/O‘\/H\/NH )!\/
4 \TN
AcHN 7)(\
AcO OAc >
o)
AcO &k:-’ﬁfo ~ AR A 18
AcHN
Coenunenue 116 (0,74 t, 0,4 Mmob) pacTBOpuiiv B 1:1 cMecu MeTaHosa/stunanerara (5

MJ1/5 mi). JloGaBunu najsaauii Ha yriaepoe (BiaaxHsii, 0,074 r). Peakimonnyto cMech
MPOJTyBaJId BOJOPOAOM U IepEMEITUBAIIA ITPU KOMHATHOM TeMIIepaType B aTMocdepe
BOJOpOJa B TeueHue 12 yacoB. PeakiimoHHYI0 cMech OT(GUILTPOBAIIM Uepe3 CIIOH HeuTa.
Croti nenura npoMbLId MeTaHoJoMm/atunanetatom (1:1). @unbTpaT U MPOMBIBOUYHBIE
PacTBOPBI 00OBEAUHUIIU U BBITIAPUIIU MO TOHW)KEHHBIM TaBJIEHUEM C ITOJTYYEHUEM COCUHEHUS

117 (0,73 1, 98%). Ctpyktypy noarsepawiu aHanuzoM KXMC u 'H saMmP.
Coenunenue 117 (0,63 r, 0,36 mmoJb) pactBopuiiv B 6e3BogHoM MDA (3 mi). K aTtomy
pactBopy go6aBuiau N,N-auuzonpormuidtuiiaMut (70 MxJ1, 0,4 MMoITbk) U ieHTadTOpheHnIa
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tpudTopanerart (72 Mk, 0,42 MMoITh). PeakimoHHYIO cMeCh IepeMEITUBaIU TP KOMHATHOR
TEMIIEPATYPE B TEUEHHUE 12 4aCOB M BBUIMJIM B HACBIILIEHHBIN BOAHBIN pacTBOp NaHCOj5.
Cmech 3KCTparupoBaju JMXJIOPMETAHOM, TPOMBLIIM HACBIIIIEHHBIM COJIEBBIM PACTBOPOM U
BBICYIIMIM HaJ1 0e3BOIHBIM NaySOy. [IMXI0pMeTaHOBBIN pacTBOP KOHUEHTPUPOBAIM JOCYXa

Y OYMCTUJIM CUJIMKATEIEBOM KOJIOHOYHOM XpoMaTorpadueit, U 311roupoBaiu oT 5 1o 10%
MeOH B nuxiopmeraHne ¢ noiryuenreM coenunenus 118 (0,51 1, 79%). Ctpykrypy

noarBepauiau mo JKXMC u IH, a Taoxe 'H u '°F SIMP,
Ble

0

¥ 5 |

—i-O-iCszw
H

1. BopatHe# Gydep. AMCO, pH B.5, xorH. T-pa
118 =
2 BOOH AMMAIK, KOMH T-pa

HO OH 0

—0 .
HO i{ﬂf” \'9:&3

ACHN ‘\D
HO OH
XHQ,D’WNJV" ~ MJLHJL Ao -@D-E060

0

HO OH
ACHN
Omuromepnoe Coequnenue 119, conepxaiiiee Konbrorupytoiyto rpynmny GalNAcs-7,
MOJIYYMJIIU 1O OOLIMM criocobaMm, mpeacTtaBieHHbIM B [Ipumepe 46. Knacrepnast yacts GalNAcs
KoHbrorupytouieit rpymnmbl GalNAc;-7 (GalNAc3-7,) MOXKET ObITh KOMOMHUPOBAHA C JIIOOBIM

pacuieruisieMbIM GparMeHTOM IS TOJIYUYEeHUS Pa3JIMYHBIX KOHBIOTHPYIOMIUX T'pyIin. B
HEKOTOPBIX BApUAHTAX peaiM3aluid U300PETEHUS paCHIeIUIsIeMbIi (PparMeHT MpeACcTaBIIsIeT
co6oit -P(=0)(OH)-Ad-P(=0)(OH)-.

Crpyktypa GalNAc;-7 (GalNAc3-7,-CM-) mpeacTaBieHa HUXKE:

HOCH

HO moﬁj’mﬁ

HOOH

AcHN

HQOH ‘[J
8]
&onﬁfﬁ 0

HO
AcHN

[Tpumep 49. Ilonyuenne onuronykiieoruna 132, conepxamero GalNAcs-5
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.Boc
HN Boc
" i Hn-Bo°
HN-T¢
\| H O (o)
H
N/ ~ Boc. N -
oH \"/O \E \|)L0 BUC\_N,*TN \])LOH
Y \A/ l/ H
HBI'U TEA LiOH. H20 |/
—_—
ﬂMfDA HN “Boc MeOH, TT® HN SEhoe
120

78% 122 123

Coenunenue 120 (14,01 1, 40 mmons) u HBTU (14,06 T, 37 MMOJIb) pacTBOPHIIM B 6€3BOTHOM
JAMDA (80 mu). JTo6aBumm TpusTrnamu (11,2 mit, 80,35 MMOITh) U TTEpEMEIIIMBAIIA B TCUCHHUE
5 MunHyT. PeakiiMoHHYI0 CMeCh OXJIaIMIIU Ha JIeAsTHOM 6aHe U T0OABUIIM PACTBOP COCTUHEHUS
121 (10 T, MMoI1B) B 6e3BogHOM JIMDA (20 mir). J100aBUIM JOTIOJTHUTEIIFHOE KOJIMYECTBO
TpusTWIaMUHA (4,5 M1, 32,28 MMOJIb) ¥ TIEPEMENIMBAJIA PEAKIIMOHHYIO CMECh B Te€UeHUE 18
yacoB B aTMoc(epe aprona. Peakuuto konTponaupoBam o TCX (atunanerarxekcan; 1:1;
Rf=0,47). PacTBOopuTEIb YN 1O TOHUKEHHBIM AaBlieHHeM. OCTaTOK pacTBOPUIIM B
EtOAc (300 mu1) 1 mpombuin 1 M pactBopom NaHSOy (3x150 M), HACBIIIIEHHBIM BOJIHBIM

pactBopoM NaHCOj3 (3x150 MiT) ¥ HACBILLIEHHBIM COJIEBBIM PAacTBOPOM (2x100 mu).
Opranuueckuii cJIo¥ BBICYIIWIM MpU ToMoln Nay,SOy4. BeicymuBaronuii areHT yaaauin

(UIBTPOBAHUEM, & OPTAHUUYECKHI CJIOM KOHIICHTPUPOBAJIM Ha POTAMOHHOM UCIIapUTEe.
HeouwninieHHy0 cMeCh OUUCTUIIN CUITUKATEIIEBOM KOJIOHOYHOM XpoMaTorpaduel v JIFOMpOBaITd
npu nomou 35-50% EtOAc B rekcane ¢ nojaydeHueM coeauenus 122 (15,50 r, 78,13%).

Crpykrypy noarsepamiu ananuzoMm KXMC u 'H SIMP. Macca m/z 589,3 [M+H]".

K oxnaxaeHHoMy pactBopy coeagunenus 122 (7,75 r, 13,16 MMOJIb), pACTBOPEHHOTO B
MeTtanoJte (15 ma) mobasumm pactBop LiOH (92,15 mmous) B Boae (20 M) u TT'®D (10 mi).
PeakuyoHHy10 CMECh MEPEMEIIMBAIIM ITPU KOMHATHOM TEMIIEPATYPE B TEUEHHUE 45 MUHYT U
koHTposmmpoBalii o TCX (EtOAc: rekcan; 1:1). PeakiimoHHY10 cMeCh KOHIIEHTPUPOBAJIU 10
MOJIOBUHBI 00beMa 101 MOHW)XEHHBIM JIaBjieHueM. OCTaBIIMICS pacTBOP OXJIA UM HA
neAsiHOM 6aHe ¥ HeUTpali3oBalid JoOaBieHueM KoHueHTpupoBaHHoW HCI. PeakuuoHnnyto
cMech pazdaBuii, sxkcTparupoBain EtOAc (120 MiT) 1 TPOMBUIM HACBIIIIEHHBIM COJIEBBIM
pactBopoM (100 mi1). [Tpu cTosiHUM B TeueHHE HOUM 0OPa30Bajiach U OCBETINIACH IMYJILCHSI.
Opranuueckuti Cliov OTAeNUIH, BeICYIUIU (NaySOy), OTGUIBTPOBAJIN U BBITTAPUIIN C

nonyuenueM Coenuuenust 123 (8,42 r). I30bITOYHYIO MacCy BEpOSITHO 00YCIIOBIIMBAET

octatouHas cosb. ZJKXMC cornacoBasics co cTpykTypoit. [TpoaykT mpuMeHun 6e3 Kakoi-
00 TOTOJIHUTENIbHON OUMCTKU. MoJ1. Macca, pacueTHas: 574,36% MoI1. Macca, HalieHHAas:

575,3 [M+H]*.

0
0 —@—1‘% ~OH H0  HN W\)kof\
HZNW\)\ ¥ B0 = 0 ©
OH I = > s Q-S
Tonyon. wanay. ¢ 06p. xonoga. 6

124 125 99.6% 126
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CoenuHenue 126 cMHTE3UPOBAJIU MO CIIOCO0Y, onMcaHHoMY B utepatype (J. Am. Chem.
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Soc. 2011, 133, 958-963).

123

126

Boc

HN

HOBt. DIEA.

PyBop. Bop. MOA

CF:COO ﬁH

2

)

\g/ “)‘\N/\(‘)/\"/\D CF,COOH

127
‘Bnc

N 0
HaN N7
CF,CO0" @ \Q/I/T/U\ H w

CF.CO0™ @ NH, 128
AcO OAc
—~—0
AcO NS P
AcHN V\(
NH
ACO OAc
ﬁ x/\/%
AcHN
AcO OAc
o
AcO w V\/\[(
AcHN 0

129

Crp.: 197

CHCl,

HATU. HOAtL. DIEA. IMODA



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

Aco OAc
—~0Q 0

A(:O&fq/ - 0
AcHN \/\f

NH

139  PYC.H; MeOH o oA H 0
HN \n/ \rU\N/ OH
0 3
AcO N l/
AcHN 0
AcO OAc
0 o NH
AcO v v\ﬁ(
AcO OAc AcHN o} 130
0
AcO - /0\,/\ 0
AcHN
WH
PFP-TOK AMOA. pyr
0 F
AcO OAc HT)\ 0 F
HN N~ =
0 0 \(r)]/ H \(")E\g’ " ﬁ
AcO VN l/ F/ 2 F
AcHN 0
AcO OAc
0 NH
Aco\ﬁd/o-\/\/\n/
AcHN 0
131

Coenunenue 123 (7,419 1, 12,91 mmonn), HOBt (3,49 1, 25,82 MMoIIh) U coequHeHue 126
(6,33 1, 16,14 Mmmoub) pactBopuiid B JIM®DA (40 Mi1), a TIOJIy4YEHHYIO peaKIMOHHYIO CMECh
OoXJIaauIIM Ha JeasHoi 6ane. K aToit cmecn qo6asuiau N,N-Iuu30nponuIdTHIaMUH (4,42 M1,
25,82 mmouw), PyBop (8,7 1, 16,7 MmoIb), 3aTeM cBa3bIiBarommii areHT Bop (1,17 1, 2,66
MMOIJIb) B aTMOc(epe aprona. Jleasinyro 6aHio yopasiu, a pacTBOp OCTABUIIM HATPEBATHCS J10
KOMHATHOM Temnepatypsl. Peakuus 3aBepiumnace yepe3 1 yac, yto onpeaenuiau nmo TCX
(AXM:MeOH:AA; 89:10:1). PeakumoHHYy10 cMeCh KOHIEHTPUPOBAJIU MO MOHUKEHHBIM
nasneHueM. Ocratok pactBopuiu B EtOAc (200 mit) u mpombutu 1 M pactBopoM NaHSOy4

(3x100 T™I1), HachIeHHBIM BOAHBIM pacTBOpoM NaHCO3 (3x100 mut) M HACBILLIEHHBIM COJIEBBIM
pactBopoM (2x100 mur). Oprarndeckyto a3y otaenum, BRICymm (Na,SOy), OTOUIBTpOBAIU
Y KOHIEHTpUpOBaIU. OCTaTOK OUUCTHIIA CUJTMKATEIIEBOM KOJIOHOYHOM XpoMaTorpadueit ¢

rpaaueHToM oT 50% rexcaHoB B EtOAc 10 100% EtOAc ¢ monyuenueM Coequnenus 127 (9,4
r) B BUIe Oenoro neHucroro Bemecta. JKXMC u '"H SIMP cornacosamucs co CTPYKTYpPOH.

Macca m/z 778,4 [M+H]".

Tpudropykcycuyto kucioTy (12 mur) modaBuiu K pactBopy coenunenus 127 (1,57 r, 2,02
MMOJIb) B IUXJIOpMeTaHe (12 MIT) M IepeMEeIIMBaIM TPY KOMHATHOM TeMIIEpaType B TEUEHHE
1 yaca. PeakiiMOHHYIO CMeCh BBIIIAPUIIM COBMECTHO C TOJy0J10M (30 MJ1) 1101 MOHUKEHHBIM
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JaBjeHueM qocyxa. [TomydeHHbIN OCTaTOK ABA pa3a COBMECTHO BBIITAPHIIM C AlleTOHUTPUIIOM
(30 mu1) 1 TosTyosToM (40 MiT) ¢ tostydenrem Coeaunenus 128 (1,67 1) B Buze TpudTopaneTaTHON

COJIW, ¥ TIPUMEHUIIA €TO Ha CIIeIYIOIIeH cTaanu 0e3 JOMOJIHUTEIbHOM OuucTKU. 2JKXMC n 'H

SIMP cornacoBauck co CTPYKTypoit. Macca m/z 478,2 [M+H]".
Coemunenue 7 (0,43 1, 0,963 mmonn), HATU (0,35 1, 0,91 mmoins) u HOAt (0,035 1, 0,26
MMOIJIb) CMEIIAJIM BMECTE U BBICYIIMBAJIM B TeueHue 4 yacoB HaJ P,O5 moa moHWKeHHbIM

JTaBJICHHEM B KPYTJIO JOHHOM KOJI0OE, a 3aTeM pacTBopuiu B 6e3BogHOM JIM®DA (1 M) 1
repeMeImBaiy B TeueHue S MuHyT. K aToii cmecu mo6aBunu pactBop coeaunenus 128 (0,20
r, 0,26 MmoI1b) B 6e3BogHOM JIMDA (0,2 Mi1) u mo6aBuu N,N-muuzonporuidtuinamut (0,2
MJ1). PeakiiMoHHYyI0 CMeCh MepeMellMBaIM IPU KOMHATHOM TeMIlepaType B aTMocdepe aproHa.
Peaknus 3aBepimnace yepe3 30 MunyT, uto onpeaenwiu no XJKXMC u TCX (7% MeOH/
JAXM). PeakiMOHHYIO CMeCh KOHLEHTPUPOBAJIM O/ TIOHWKEHHBIM JaBiieHHeM. OCTaTok
pactBopwn B JIXM (30 mur) u mpombun 1 M pactBopom NaHSOy (3%20 MiT), HACBIIIIEHHBIM

BOAHBIM pacTBOPpOoM NaHCO3 (3x20 MIT) M HACBILIEHHBIM COJIEBBIM PacTBOPOM (3x20 mu).
Opranuueckyo ¢asy OTIeIIH, BEICYIIWIM HaJ NaySO,4, OTGUIBTPOBATIM U KOHIEHTPUPOBAJIH.

OcCTaTOK OYUCTHIIM CUIIMKATEIEBOM KOJIOHOYHOM XpoMmaTorpaduett, mpuMmeHus 5-15% MeOH
B IMXJIOpMeTaHe, ¢ nojiyuenueMm Coenunenus 129 (96,6 mr). JKXMC u "H SIMP cornacosanmuce

co cTpykTypoit. Macca m/z 883,4 [M+2H]".

Coeaunenue 129 (0,09 r, 0,051 MMoIb) pacTBOpUIIM B MeTaHoJIe (5 MiT) B 20 MIT
CIMHTWIUTSAIIMOHHOM mTpooupke. K Hemy no6asuiu HebobIiioe komuuectBo 10% Pd/C (0,015
MT') ¥ TIPOJTyBAJTA PEAKIIMOHHBIIN COCY/T Ta3000pa3HbIM H,. PeakimoHHyro cMech IepeMeImBaim

MIpU KOMHATHOM TemnepaType B atmocdepe H, B Teuenue 18 yacos. PeakumonHnyro cmech

oThunbTpoBau yepes cioit Llenuta, a cioit Llenmura npombuin MmetanonoM. uinbTpat u
MIPOMBIBOYHBIE PACTBOPHI CIIUIIM BMECTE M KOHIEHTPUPOBAJIH O] MTOHWKEHHBIM JaBJIEHUEM

c nonyuenueM Coeaunenus 130 (0,08 r). KXMC u "H SIMP cornacosaucs co CTPYKTYPOIA.

ITpoayKT MpUMEHUIIN 6€3 TOMOTHUTEbHOM oulcTKU. Macca m/z 838,3 [M+2H]™.

B 10 M1 MepHY10 KpYTII0A0HHYIO0 KOJIOY fo0aBuu coeaunenue 130 (75,8 mr, 0,046 MmoIb),
0,37 M pactBop nupuauna B JIM®DA (200 MxJ1) ¥ ycTaHOBWIM Metnaniky. K aTomy pactBopy
o kamsiM gob6asumu 0,7 M pactBop nieHradpropdenunna Tpudropanerara B JIMDA (100
MKJT) TIpU IepeMermBaHum. Peakius 3aBepuiunach uepes 1 yac, yto onpeaenusu rmo XKXMC.
PacTBopuTens yaanuim noa NOHWKEHHBIM JaBJIeHHEM, a ocTaToK pacTBopuiu B CHCl5 (~10

mi1). Opranudeckuii cioit oopadbotanu NaHSO, (1 M, 10 M), HACBIIIIEHHBIM BOJIHBIM
pactBopoM NaHCOj3 (10 Mu1) M HACBILIEHHBIM COJIEBBIM pacTBOPOM (10 mu1), KaXKIbIM 11O TPU
pa3za. Opranuueckyro (aszy OTASTUIN U BBICYIIWIN HaJ Na,SOy, OTQUIBTpOBAIIU U

KOHIeHTpUpoBaiu ¢ nojiydeHueM Coequnenust 131 (77,7 mr). ZJKXMC cornacoBaics co

crpykTypoit. [IpuMennnu 6e3 JOMOMHUTENBHOM ouncTkh. Macca m/z 921,3 [M+2H]".
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HO OH
g
3 5 ﬂ 83e HO AL \/\/YO
(OLIGO )-0-P-0~(CHgs N, *° AH
H

1. GopatHui 6ydep, AMCO, pH 8.5, kOMH. T-pa
11 -

0]
H
= HO OH
2. BOOH. aMMHAK, KOMH. T-pa HN N\’/U\NH
Ho_l‘.é?/ ~ (
Adl |/

HO OH

=B 5 NH }\
AN e N0 —Em—(tieg
AcHN ) " w4
132

Omuromepnoe Coegunenue 132, conepxaliee KoHborupyouyto rpynmny GalNAcs-5,
MOJIYYMJIIU 1O OOLIMM criocobaMm, mpeacTtaBieHHbIM B [ Ipumepe 46. KnacrepHast yacts GalNAcs
KoHbrorupytoueit rpymmsl GalNAcs-5 (GalNAcs-5a) MOKeT ObITh KOMOMHUPOBAHA C JIFOOBIM

pacHieriieMbIM (GparMeHTOM 715 TTOJTYYEeHHUST PA3IMIHBIX KOHBIOTUPYIOIUX Tpymi. B
HEKOTOPBIX BApUAHTAX peaIu3aluy U300peTeHus paclleIuIsieMblit parMeHT NPeACTaBIIseT
coboti -P(=0)(OH)-A4-P(=0)(OH)-.

Crpykrypa GalNAc3-5 (GalNAc3-5,-CM-) nnpeacTaBiieHa HUXE:
HO OH

0
HO&/O QO
AcHN \/\/\f
NH
0
HO OH y
o HN NH
HO O\/\N O
AcHN 0
HO OH
0 15 NH
HO Y N o (@
AcHN 0 O H 4

[Tpumep 50. I[Tonmyuenne ommronykieoruaa 144, conepxaiiero GalNAcy-11

Crp.: 200



10

15

20

25

30

35

40

45

1. TBTU, CHEA,
ACN, caona VIMAD

B“GH

2. Ac;0 envpoBame
Kaiser o pHuaTenksHeR

1. pip DBU.OM D4
Kaiser: nono»ITensHLIA

2 Dde-Lys{FmockOH (138}
HATU, DIEA, JMD#
Kaiser: OTpHLET 8N kA

CMTr

0
O

o}

e

HN H
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M
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pip-DELE MO,
(22 96)

1. 2% rnpa 2HHM O
Kaiser: nomnosiT ek Heli

-

2. Frmoc-Lys(Fmoac)-OH (140)
HATU DIEA, MDA
Kakser or puuaTensHEIR
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N
1. pip-DBUAMOA AcH O H z/ \"J{N B
141 Kaiser: non oxMTenbHLIA Hw
el 3 N
2.7. HATU. DIEA. AcO OAc ]
AMOA i 0 . DMTO
Kaiser: oTpuuarenbHbli AcO O~ N NH
f_.,
AcHN 4 0
AcO OAc
AcO ~ \f’\/wr__NH
AcHN 5

142

Cunte3 Coenunenus 134. B xondy Meppudunna 106aBuiIM aMUHOMETUIIOBYIO CMOJTY
VIMAD (2,5 1, 450 MKMOJIB/T), KOTOPYIO TPOMBLIN AETOHUTPUIIOM, TUMETUII(HOPMAMUIIOM,
JTUXJIOPMETAHOM U alleTOHUTpUIoM. CMOITy OCTaBUIIM HAOyXaTh B allETOHUTPUIIE (4 MIT).
CoenuHenue 133 npenBapuTenbHO aKTUBHPOBaM B 100 MJI KpyIJIO JOHHOM KOJIOE ITyTeEM
nob6asnenus 20 (1,0 mmons, 0,747 r), TBTU (1,0 mmouts, 0,321 1), atieToHUTpUiIa (5 MiI) U
DIEA (3,0 MMoJ1b, 0,5 MJT). DTOT pacTBOP OCTABWIM MEPEMENIMBATHCS HA 5 MUHYT, a 3aTEM
nobasuin B kosidby Meppudunga npu BecTpsaxuBaHud. CyClIeH3UIO OCTABUIM BCTPSIXMBATHCSA
Ha 3 yaca. PeakimoHHYI0 cMeCh CITUJIY, a CMOJIY ITPOMBLIH anleTOHUTpuiioM, JIM®DA u JIXM.
3aroJHeHrue HOBOM CMOJIbI KOJIMYECTBEHHO OINPEAEIIUIIMN 110 U3MEPEHHI0 abcopoummn DMT
katroHa mpu 500 HM (ko3¢ duimenT 3kcTUHKIMU = 76000) B JIXM, koTopoe coctaBuiio 238
MKMOJIb/T. CMOJIy K3IIMPOBAJIM TPEXKPATHBIM CYCIIEHIMPOBAHUEM B PACTBOPE YKCYCHOTO
AHTUJIPUJIA B TEUYEHUE JIECSITH MUHYT.

Coenunenue 141, cBSI3aHHOE C TBEPION MOIJIOKKOMU, CAHTE3UPOBATIM MHOTOKPATHBIM
MMOBTOPEHUEM CITOCOOOB TBep10(a3HOTO CUHTE3a MENTHIOB ITpu oMoty Fmoc. B3sim
HEOOJIBIIIOE KOJIMYECTBO TBEPI0H MOIJIOKKH U CYCIIEHAMPOBAIIA B BOJHOM PACTBOPE aMMHAKa
(28-30 macc. %) B TeueHue 6 yacoB. PacmierieHHOe coequHenre aHanusuponaiu 1o XKX-MC

1 HAGJII0AIIM, UTO Macca CoracyeTcs co CTpyKTypoit. Macca m/z 1063,8 [M+2H]™.
Coenunenue 142, cCBSI3aHHOE C TBEPIOM MOIJIOKKOM, CUHTE3UPOBAJIM IO CIIOCO0aAM
TBepo(a3HOTro CMHTE3a NMENTUIO0B.

Crp.: 202



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

AcO OAc
20
AcO Pl W
AcHN v}’\‘““
AcO OAc S
_0
Aco&d/ov H o 0
e AcHN o \_JLN 2
CHHTR3arT 7
142 i k Wt 3
AcO OAc

mﬁ/ov H 143
AcHN

goaHbi NH; < N
- H 3 N
HO OH g J

0
HO o 0 N ANH 'I
por R o ¥
HO OH
0O

CoenuHenue 143, cBsI3aHHOE C TBEP/IO MOTOKKON, CHHTE3UPOBAJIU IIPU MOMOIIU
crangaptHoro TBepaodaznoro cuntesa Ha JJHK cunrezatope.

Coenunenue 143, cBI3aHHOE C TBEP/10M MOIT0KKOM, CyCIIEHIUPOBAJIM B BOJJTHOM aMMHUAKe
(28-30 macc. %) u HarpeBaiu nipu 55°C B TeueHue 16 yacoB. PacTBop oxjaauim, a TBEPAYIO
MTOJII0KKY OTPUIBTPOBaIN. PUIBTPAT KOHIEHTPUPOBAIIH, & OCTATOK PACTBOPHIIU B BOJIE U
ouncTiM mpu momoinyd B2XKX Ha cunbHOM aHHOHOOOMEHHOM KoJIoHKe. DpaKIyu,
cojepikalue coeaquHenue 144 morHOM JUIMHBI, CIIUIK BMecTe U ooeccounu. [TomyyeHHoe
GalNAcy-11-KOHBIOTUPOBAHHOE OJIMTOMEPHOE COEIMHEHNE aHAIIU3UPOBAJIN IIPU TOMOIIH

KXMC u HabmogaM, 4TO Macca COrIacyeTcsi CO CTPYKTYPOIA.
Knacrepnas uacte GalNAc, koubtorupytouieit rpymnmbl GalNAcy-11 (GalNAcy-11a) Mmoxer

OBITh KOMOMHUPOBAHA C JIFOOBIM PACHICTUISIEMBIM (PPATMEHTOM C MOJTYYEHHUEM PA3TMUHBIX
KOHBIOTHUPYIOLTUX I'PYIIL. B HEKOTOPBIX BapraHTaX peai3aliuy U300 peTeHHSI PACIIETUISICMbIiA
dbparmenT npenacrasiset coooit -P(=0)(OH)-A4-P(=0)(OH)-.
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Crpykrypa GalNAcy-11 (GalNAcy-11,-CM) npencrasieHa HAXeE:

HO OH
O
5 HO O\/\/>\
NH
AcHN )
HO OH

H

”O% -
10 A N
cHN O H
0

H o)
O
H -~
WN
HO OH S
o)
NH |

O
O H
5 HO% WYN
AcHN 3 O é
HO CH
]
0O
Ho&v
20 W}]/NH
AcHN

0

ITpumep 51. Ilonyuenne onuronykieoruna 155, conepxamero GalNAc3-6

25 OH

0]
H 0 0
@\/O N NH, Br\)J\OH @\/ H
\g/ \/\/I O\H/N\/\/IN \)I\OH
0~ oH 2M NaOH 0

145

30

CoenvHenue 146 CMHTE3MPOBAJIM TaK, KAK OIIMCAHO B iuTeparype (Analytical Biochemistry
1995, 229, 54-60).

35

40

45
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0
HDWWNAﬁQ AcO OAc n
H
35b

AcD va” 0
TMS-OTF. 4 A monexynapusie cura, CHLCl;. koMK T-pa 4 ) H /\©
112

o i S
AcO OAc DINVJLGH
Ha. PA(OH), /C 0 147
_ e AD

EtOAcMeOH AcH 1053 HBTU. DIEA. IMTA. koMK, T-pa

o

AcO OAc

O H
0 Ha. Pd{OH)2/C. EtOAS/MeOH

AcHN

148

AcO OAc

Q
)
Hcﬂé‘\\/ovvmmr’lkf”i—'z
AcHN H
149

Coenunenue 4 (151, 45,55 Mmodib) U coenuaenue 35b (14,3 rpamm, 57 MMOJIb) paCTBOPUIIU
B CH,Cl, (200 mu1). HoOaBuiM akTUBUPOBAHHBIE MOJIEKYJISIpHbIE cUTa (4 A , 2T,

MOPOLIKOOOPA3HBIE) U OCTABUIIM PEAKLIMOHHYIO CMECh IIEpEMELIMBATELCS B TedeHHe 30 MUHYT
B atMocdepe azota. JJobasumm TMS-OTT (4,1 mit, 22,77 MMOJIb) M OCTABUIIA PEAKIIMOHHYIO
CMECh IIEPEMENIMBATHCS IIPY KOMHATHOM TEMIIEpAaType B TeueHue Houu. [1ocre 3aBepiueHus
peaKLUMu CMECh ITOTACUJIY, BBUJIMB B HACBILLIEHHBIN BOAHbIN pacTBOp NaHCO5 (500 M) ¢

JIPOOJIEHBIM JIbJIOM (~150 ). OpraHu4YecKuii CII0M OTIEIUIIU, POMBLITN HACBHIIIIEHHBIM COJIEBBIM
pacTBOpoM, Beicymuiin Hag MgSQy, OTPUIBTPOBAIM U KOHIEHTPUPOBAIIU 10 OPAHKEBOTO

MACJISTHUCTOIO BEILIECTBA 101 IOHWKEHHBIM J1aBjieHueM. HeounilieHHbIlM MaTeprua OUUuCTUIIN
CHJTUKATEJIeBOM KOJIOHOYHOM XpomaTorpadueti u amonposain 2-10% MeOH B CH,Cl, ¢

nostydyeHuem Coeaunenus 112 (16,53 r, 63%). Janusie JKXMC u '"H IMP cornacosaucs
C IPEAIOIATaeMbIM COETMHEHUEM.

Coenunenue 112 (4,27 t, 7,35 mmoib) pactBopuiu B 1:1 MeOH/EtOAc (40 mur).
PeakiroHHy10 cMeCh OYMCTHIIM IMPOITyCKaHHWEM ITOTOKA aproHa 4epe3 pacTBOp B TeueHue 15
MuHYT. Jlo6aBunu katanuzatop [lepiamana (runpokcua namuiaaus Ha yriaepoje, 400 mMr) u
MPOITYCKaJIU Yepe3 pacTBOP ra3o00pa3Hbii Bojiopo1 B TeueHue 30 MuHyT. [1ocre 3aBepiieHus
(TCX, 10% MeOH B CH,Cl,, u 2KXMC), kaTanuzatop yaaauiv GUiIbTpOBaHUEM Yepes3 CIION

nenura. PUiIbTpaT KOHIEHTPUPOBAIU HA POTAMOHHOM UCTIAPUTENIE U OBICTPO BBICYIIWIH
T10]1 BLICOKUM BakyymoM ¢ nojiyueHuem Coeaunenus 105a (3,28 r). Janusie 2KXMC u 1H
SIMP cornacoBaluch € KETAEMbIM ITPOTYKTOM.

Coemunenue 147 (2,31 1, 11 mmoitb) pactBopuiiu B 6e3BoiHOM [IM DA (100 mit). J[ToGaBum
N,N-guuzonponunstuiamud (DIEA, 3,9 mi, 22 mMois), 3atem HBTU (4 1, 10,5 MMoJB).
PeakumoHHy10 CMECh OCTaBUJIU TIEPEMEIIINBATHCS B T€UEHUE ~15 MUHYT B aTMOc(epe a3oTa.
K aToi1 cMecu mobasunm pactBop coenunenus 105a (3,3 r, 7,4 Mmoitb) B cyxoM [IM®PA u
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MepeMEeIIMBaJIM B T€YEHHE 2 4acoB B aTMocdepe azora. PeakuoHHy10 cMech pa30oaBuin
EtOAc 1 mpombuIM HachIIeHHBIM BOJIHBIM pacTBOpOoM NaHCO3 1 HaCBIIIEHHBIM COJIEBBIM

pactBopoM. Opraanueckyto (azy otaenuiau, Beicymmian (MgSOy), oThUIBTPOBaIN U

KOHIEHTPUPOBAJIU 0 OPAHKEBOIO CUPONIOOOPpA3HOro BemecTBa. HeouniieHHbIN MaTepran
OYUCTHUIIM KOJIOHOYHOM XpomaTorpadueti ¢ 2-5% MeOH B CH,Cl, c nonyuenuem CoeuHeHUs

148 (3,44 1, 73%). Jannbie dKXMC u '"H IMP cornacosaucs ¢ MPEANOIATAEMBIM
MPOAYKTOM.

Coenunenue 148 (3,31, 5,2 Mmouts) pactBopuiiv B 1:1 MeOH/EtOAc (75 min). PeakumonHyo
CMECh OYUCTUIIM TPOITYCKAHUEM ITOTOKA aprOHA Yepe3 pacTBOp B TeueHue 15 munyT.JlobaBuu
katanmuzatop [lepamana (rugpokcnn najutaausa Ha yriepoje (350 mr). YUepes pactBop
MpOIyBajv ra3000pa3HbIi Bogopoa B TeueHre 30 MunyT. [1ocie 3aBepmenns (TCX, 10%
MeOH B JIXM, n )KXMC), katanu3atop yaaauim GUIbTPOBAHUEM Yepe3 CIION HEeNnTa.
@OuUIbTPAT KOHIEHTPUPOBAIM HA POTAMOHHOM UCTIAPUTENIE U OBICTPO BBICYIIMIIU MO/
BBICOKMM BaKyyMoM c nnonyyeHrueM Coeannenust 149 (2,6 r). Jlanusie JKXMC cornacoBanuch
¢ KellaeMbIM TPoAYKTOM. OcTtaTok pacTBOopuiiv B cyxoM JIM®DA (10 mi1) u cpazy mpuMeHUIA
Ha CIEAYIOIIEN CTaINM.

AcO OAc
—0

— WNJK/

AO OAC  AcHN

pco&,& OV\{)/\NJ'\/Nf H |~

AcHN o
149
146 - AcO OAc NH
HBTU. DIEA. AM®A 0 /'.\\/
D..__\/
- W\N
NHAC
150
AcO OAc
0 0

(8]
PUOHLC H, A0 DA achn 53 j’i/\/\
N NHZ

0
MeOH. EtOAc A0 /0\/\9/\“/“\,/”‘(\

AcHN 3 H 0 0
AcO OAc NH
A

NHAc

151

Coenunenue 146 (0,68 r, 1,73 mMoIb) pacTBopuiM B cyxoM JIM®DA (20 mi). K Hemy
nobaswmm DIEA (450 mxit, 2,6 Mmoitb, 1,5 9xB.) u HBTU (1,96 1, 0,52 MMoitp). PeaknnoHHyto
CMeChb OCTaBWIIU NTEPEMEIINBATHCS B TEUEHHUE 15 MUHYT IMPU KOMHATHOM TeMIiepaType B
atMocdepe azota. [JlodaBumm pactBop coenunenus 149 (2,6 r) B 6e3Bognom JIMDA (10 mur).
pH peakunonHoii cmecu gosenu 10 pH=9-10 no6asnenuem DIE A (ipu HEO6XOIUMOCTH).
PeaknmoHHY0 CMeCh OCTaBUIIU IIEPEMEIITUBATHCS ITPYU KOMHATHOM TeMIIepaType B aTMochepe
a3ora B TeueHue 2 yacoB. [locrne 3aBepienus peakuuu cmech pazdoasuiu EtOAc (100 mut) u
MPOMBLIM HACHIIIEHHBIM BOJAHBIM pacTBopoM NaHCO3, 3aTeM HACBIIIEHHBIM COJIEBBIM
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pactBopoM. Opranuueckyto $azy oTaenuiu, Beicymian Hag MgSQOQy, OTGUIBTPOBAIU U

KOHIIEHTpUpoBau. OCTaTOK OYMCTUIIM CUITMKATeJIeBOM KOJIOHOUHOM XpoMaTorpadueii u
smoupoBaiu 2-10% MeOH B CH,Cl, c nonyyenuem Coenunenus 150 (0,62 r, 20%). JlanHbie

s KXMCu "H SIMP cornacosamnucs ¢ xenaembm IIPOJYKTOM.

Coenunenue 150 (0,62 r) pactBopuiu B 1:1 MeOH/EtOAc (5 11). PeakiimonHyo cMech
OYMCTUJIM MMPOMYCKAaHWEM MTOTOKA aproHa 4epe3 pacTBOp B TeueHue 15 MunyT.JlobaBunu
karanmuzatop Ilepnmana (runpokcun namwiaaus Ha yriaepoge (60 mr). Uepes pactBop
MpoayBajiu ra3000pa3Hbiil Bogopos B Teuenue 30 munyT. [locne 3aBepuienus (TCX, 10%

o MeOH B IXM, u XKXMC), kaTtanuzatop yaaiuiau GuibTpoBaHUueM (TedIOHOBBIN QUIBTD
C IepexoHOM KaHoJien mnpuua, 0,45 Mxm). @PUIbTpaT KOHIEHTPUPOBAJIM HA POTAUOHHOM
ycrapurese U ObICTPO BBICYLIWIIM IO BBICOKMM BaKyyMoM c nojiyuenrueM Coennnenus 151
(0,57 r). Hannusie dKXMC coriacoBajuch € KelaeMbIM MPOAYKTOM. ITpoyKT pacTBopuiu
B 4 M1 cyxoro JIM®DA u cpa3y NpUMEHWIM Ha CIIEAYIOIIEH CTaTUM.

5 Aco OAc
O H
AcO ')VMNJJ\./N 0
0 0 AcO DAC  AcHN 03 M i{\ 0 0
BDOJL\/\/U\OH Acog,ﬁ& OV\H,\N’JL\/N*{\ N/“\/\)J\

H
151 % =  AcHN L‘rﬂ
20
PFP-TOK, DIEA. JM®A AcO OAc o NH
O B sy D
AcO 3 H
NHAC
152
25 AcCO QAC
0 H
ox AcD )VMN)J\/N 0
ACO UAC  AcuN /JOI\/\/UO\
PAOH}/C. H; ~0
ACO#J’OVWN'JVN‘{\ OH
20 MeOH. E1OAC AcHN
AcO OAc LNH
o)
ACO A \‘/\H;\E
NHAC
B 153
AcO OAc
AcO e Jk i
/ v‘\[\,}/\ N
Accl) OAc  AcHN N \/@\ )OL\/\)?\ %F
PFP-T®K. DIEA
20 #\/OVWNM‘{(\ t: QO %F
OMDA ACHN ro
Aco OAC jL_/NH
0
Aw% /ou\{ﬁ\ﬂ
. NHAC
154

Coemunenue 83a (0,11 1, 0,33 MMoITh) pacTBOpUiIM B 6e3B01HOM JIM DA (5 MIT) M T0OaBUITH
N,N-auuzonponuindtuiaMu (75 Mk, 1 Mmois) u PFP-T®K (90 Mk, 0,76 mmoinsb). [1pu
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COINPUKOCHOBEHMHU PEAKLIMOHHASI CMECH CTaJla IyPIIYPHOU U TOCTEIIEHHO U3MEHMWIIA LIBET HA
OPAHXXEBbIN B TeUeHHe cieaytomux 30 MUHYT. X0/ peakuyu KoHTposmpoBaiu no TCX u
KXMC. ITocne 3aBepienus (o6pa3oanus a¢upa PFP) mo6aBumu pactBop coeauHeHus 151
(0,57 1, 0,33 mmoinp) B JIMDA. pH peakunonHo cmecu gosenu 10 pH=9-10 nobaBieHuem
N,N-auu3onponuidTUiIaMuHa (Ipd HEOOXOAUMOCTH). PeaKIIMOHHYIO CMeCh NepeMEIINBATIN
B atMoc(epe azora B TeyeHue ~30 MunHyT. [Tocne 3aBepiieHust peakiyy 60JbIIYyI0 YacTh
pacTBOPUTEIS YAAJIWIN 10l TOHWKEHHBIM naBiieHueM. Ocratok pazdasuiu CH,Cl, u

MIPOMBUIN HACKIIIIEHHBIM BOAHBIM pacTBopoM NaHCO3, 3aTeM HACHIIIEHHBIM COJIEBBIM
pactBopoM. Opranudeckyio ¢a3y OTAeTUIH, BeICymwim Hag MgSO,, oTOUIBTPOBATIHN U

KOHIEHTPUPOBAJIU JI0 OPAHKEBOTO CUPONIO0Opa3Horo BemectBa. OCTaTOK OUUCTUIIH
CUJIMKarejeBoi KojJoHouHou xpoMaTtorpaduett (2-10% MeOH B CH,Cl,) ¢ monyueHuem

Coenunenus 152 (0,35 1, 55%). danuwie XKXMC u "H SIMP cornacosamucs ¢ skeqaeMbiM
MPOAYKTOM.

Coenunenue 152 (0,35 1, 0,182 Mmob) pactBopuiu B 1:1 MeOH/EtOAc (10 mo).
PeakumoHHy0 CMECh OUMCTWIN MTPOITYCKAHUEM ITOTOKA aprOHA Yepe3 PACTBOP B T€UEHUE 15
MUHYT. lo6aBunu katanuzatop [lepnmana (ruapokcus nauiaaus Ha yriaepoae (35 mr).
Uepes pacTBOp MpoayBav ra3000pa3Hbiil Bogopoa B TeueHue 30 munyT. [Tocne 3aBepienust
(TCX, 10% MeOH B IXM, u dKXMC), kaTanu3aTop yATWIM GUILTPOBAHUEM (Te(IIOHOBBII
GuUIBTp C mepexoaHoM KaHroel mmpuna, 0,45 MkM). @UIbTPAT KOHIEHTPUPOBAIIM Ha
POTAMOHHOM HCTIapUTesie U OBICTPO BBICYIIWIU M1O]1 BLICOKMM BaKYYMOM C MOJIy4YEHUEM
Coemunenus 153 (0,33 r, komuuectBeHHO). Jlanabie JKXMC coriacoBajuch C KeJlaeMbIM
MIPOAYKTOM.

Coenunenue 153 (0,33 1, 0,18 MMoIb) pacTBOpuiM B 6e3BoiHOM JIM DA (5 M) ipu
nepemMenMBanuy B armocdepe azora. K nemy no6asunu N,N-1un3onponuasTuiaMuH (65
MKJI, 0,37 Mmosib) u PFP-TOK (35 Mk, 0,28 MMoib). PeakqmoHHYI0 CMECh TTepeMETMBAIIH
B aTMocdepe a3oTa B TeueHue ~30 MuHyT. [1pur conmpukoCHOBEHNH peaKIMOHHASI CMECh CTalla
IIyPIIyPHOM ¥ IIOCTEIIEHHO U3MEHWIIA LBET HA OpaHXeBbIi. pH peakunoHHON cMecu
noaaepxuBaiu npu pH=9-10 nobaBneHruemM 1OMOIHUTENIBHOTO KorudecTBa N,N-
JIMu30onponuIdTUiIaMrMHa. XoJ peakuuu koutpoauposaiu no TCX u ZKXMC. Tlocrne
3aBepIIEeHUS peaKIUK OOJIBIIYIO YACTh PACTBOPUTEIS YAAIWIIN 101 TOHWKEHHBIM 1aBJICHUEM.
Ocratox pa3daBuii CH,Cl, (50 MiT) M MPOMBUIM HACBILLIEHHBIM BOAHBIM pacTBopoM NaHCOj5,

3aTeM HACBILIEHHBIM COJIEBBIM PACTBOPOM. OpraHUYECKHii CIIOM OTAEIUIN, BBICYIIIMIIN HAT
MgSOy, OTGUIBTPOBAIM U KOHIIEHTPUPOBAIIH 10 OPAHKEBOTO CUPOTIOOOPA3HOTO BEIIECTBA.

OcTaTOK OYMCTHIIM KOJIOHOYHOM XpomaTorpadwueit u amouposaiu 2-10% MeOH B CH,Cl,

¢ noinyuenreM Coenunenus 154 (0,29 r, 79%). Hanusie 2JKXMC u '"H IMP cornacosaucs
C ’KE€JIaeMbIM ITPOIYKTOM.

83e
'ﬁ HOOH

k4 = O
0P LD {CH=}s NH-= —~0
50 Husk_k _orerady

H

1. Boparwe 6y pep. AMCO, HOOH 0 H
154 SHB5 ow Tpa ~0 AN + '-j
HO AT -0 N N Y e o) {aued
A

2. BOOH. AMMMAK, KDOMH. T-pa 4
H
HOOH g”
HO O’WFH

Ac

Crp.: 208



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

Omuromepnoe Coegunenue 155, conepxaliee KoHbrorupyrouyto rpymnmny GalNAcs-6,
TMOJIyYMJIM 110 0011IMM criocobam, mpeacranieHHbIM B [Ipumepe 46. KinacrepHast uacts GalNAcs;
koHbrorupytouiei rpynmnsl GalNAc3-6 (GalNAc3-6,) MOKET ObITh KOMOMHUPOBaHA C JIIOOBIM

pacieruisieMbIM (hparMeHTOM ISl TOJTYYEHUST Pa3IMYHbIX KOHBIOTUPYIOIIUX rpymi. B
HEKOTOPBIX BApHAHTaX peain3aluid H300PETEHUS PaCIIeTUISIEMbIi (PparMeHT MpeACTaBIIsSIeT
co6oit -P(=0)(OH)-Ad-P(=0)(OH)-.

Crpykrypa GalNAc3-6 (GalNAc3-6,-CM-) npeacTaBieHa HUXE:

HOOH o]
Q
Hohﬂ’\ﬁ?ﬁ)ﬁ
A HN
HOOH i Jci}\, H \E;H "
o] N
Hokﬁ-;,u’ﬂ?” TN YN SN oo
O 4 0 o 5
AcHN
H
N
HOOH /Q @]
o)
H.DXK//’-\;,D/W\H (o]
AcHN

ITpumep 52. Ilonyuenne onuronykieoruna 160, conepxamero GalNAc3-9
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AcH 0] DMT
NH
7 158
Ho 47 NC
0

O—F

/
AO OAC \smﬂrgz
o .

AcH 0 ~ODMT
159

CoenuHenue 156 cuHTE3UpPOBAJIM 11O CIOCO0yY, onMcaHHOMY B tutepartype (J. Med. Chem.
2004, 47, 5798-5808).

Coenunenue 156 (18,60 r, 29,28 MmMoIib) pacTBopuiM B MeTaHoJe (200 mi). Jlo6aBumu
najjaaui Ha yriaepoge (6,15 1, 3arpy3ka 10 macc. % (B mepecyeTe Ha CyXO€ BEIIECTBO),
MaTpHIa U3 TOPOIITKOOOPA3HOTO yIIIepOoa, BIaKHbIN). PeakiimoHHYI0 CMECh TIEpeMEeIMBaIIN
MpU KOMHATHOM TeMIlepaType B aTMocdepe Bogoposia B TeueHue 18 yacos. Peakumonnyro
cMechb OT(PUIIBTPOBAIIM YePe3 CI0M HEIUTA M TIIATEIILHO IIPOMBUIH CIIOM IIeJIUTa METAHOJIOM.
OOBbeaMHEHHBIN (PUIBTPAT MPOMBIIN M KOHIIGHTPUPOBAJIK 1ocyXa. OCTaTOK OUHUCTUIIH
CUJTMKATeJIeBOM KOJIOHOYHOM XpoMaTorpaduelt v aaoupoBaiu 5-10% MeraHosa B

nuxyiopmerane ¢ nonydenueM Coenuuenus 157 (14,26 r, 89%). Macca m/z 544,1 [M-H]".
Coenunenue 157 (5T, 9,17 Mmob) pactBopuiu B 6e3BogHoM JIM DA (30 mi). [lobaBumm
HBTU (3,65 1, 9,61 mmoub) u N,N-muu3onponwistunamud (13,73 mot, 78,81 MmoIib) U
MepeMEIIMBAIIM PEAKIMOHHYIO CMECh ITPU KOMHATHOMW TeMIlepaType B TeueHue 5 MUHYT. K
HeMy J100aBUIIM pacTBOp coenuHenus 47 (2,96 r, 7,04 mmoits). PeakimoHHyro cMech
repeMelIMBaIy Mpyu KOMHATHON TeMIlepaType B TeUeHUe 8 4acoB. PeakilMOHHYIO CMECh
BBUIMJIM B HAChIIEHHBIA BOIHbINA pacTBOp NaHCO3. CMech 3KCTparupoBaju 3TUIALETaTOM,

a OPraHUYECKUM CIION IIPOMBUIM HACBILLIEHHBIM COJIEBBIM PACTBOPOM U BBICYIIWIIHA (NaySOy),

OThUIBTPOBaIM U BhITapuiIn. [1oTy4eHHBIN OCTATOK OUUCTUIIM CUITMKATEIeBOM KOJTOHOYHOMN
XxpomaTtorpadueii u aonpoBalid 50% 3TunaneTaToM B rekcaHe ¢ rmojrydeHreM CoeMHeHus
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158 (8,25 1, 73,3%). CtpykTypy noarsepaunu ananuzom MC u 'H aMmP.
Coenunenue 158 (7,2 1, 7,61 MMouib) BIcylIWiIM Hal PrOs 1o MOHWKEHHBIM JABIICHUEM.

BricymenHoe coequaenne pactBopuiv B 6e3BogaoM MDA (50 mur). K nemy mo6asunm 1H-
teTpa3oi (0,43 r, 6,09 mmosb) U N,N-metunumuaazosn (0,3 mii, 3,81 MMOJIb), M IMAHOITUII-
N,N,N',N'-teTpaunzonpormui-pochopomuamuaunr (3,65 mi, 11,50 mmons). PeakipionHyto cMech
NepeMennBaly B aTMocdepe aprota B TeueHue 4 yacos. Peakumonnyto cmech pa3doaBuin
stunaneraToM (200 mir). PeakuoHHy10 cMeCh TPOMBUIA HACBIIIEHHBIM pacTBOpoM NaHCO;

Y HACBIIIICHHBIM COJIEBBIM pacTBopoM. Opranuueckyio pasy otaenuiu, BRIy iy (Na,SOy),

OTGWIBTPOBAJIM U BeIMapuid. OCTATOK OYUCTUIIA CUIIMKATEJIEBOM KOJTOHOYHOM
xpomaTorpaduer v amonpoBaiiu 50-90% stunaneraToM B rekcate ¢ noiaydenueM CoeMHeHust

159 (7,82 1, 80,5%). CtpykTypy noarsepauiu asanuzom XKXMC u 31p IMP.

OH
HOOH '
=0 oy N
HO A Ve X \o
AcH
Ozl;l’—OH
.'ﬁ
OH :
1. OHK cuureaarto HO
159 P 0 O/\{V\Wr\i )
2 Boas NH,OH HO e \-o
AcHN
o=r%v—0H
D
HO OH
7Y
S o (E) (o9

160

OmuromepHoe coequnenue 160, conepxaliee KoHbrorupyrouyto rpynmny GalNAcs-9,

TMOJTYYMIIU 110 CTAHAPTHBIM CIIOCOOAM CUHTE3a OJIMTOHYKJIEOTUAOB. TpU €TMHUIIBI COSTUHEHUS
159 cBsi3a111 ¢ TBepAOY OIOKKOM, 3aTeM ¢ pochopaMUIUTaMy HYKJIeoTHI0B. B pesynbraTte
006pabOTKHU 3aIMIIEHHOTO OJIMTOMEPHOT'0 COEAMHEHUS! BOAHBIM aMMHUAKOM IOIYYUIIU
coenuHenue 160. Kimacrepnas yacte GalNAcsy koHbrorupytomei rpymisl GalNAc3-9

(GalNAc3-9a) MokeT ObITh KOMOMHUPOBAHA C JTIOOBIM PACIIEIUISIEeMbIM (DparMEeHTOM IS

MOJIYYE€HUS PA3IMYHBIX KOHBIOTUPYIOIIUX TPYIIL. B HEKOTOPBIX BApUAHTAX PEAIU3ALNU
n300peTeHus pacileruisieMbld pparMeHT npeacrasisieT coboit -P(=0)(OH)-A 4-P(=0)(OH)-.

Crpykrypa GalNAc3-9 (GalNAc3-9,-CM) npeacraBieHa HUXe:
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OH
HQOH '
% OAWN?
HO ° 5 L,
AcHN |
O=P-OH
\\\0
HQOH \
0 N
s 0’\%\(;)( ?o
AcHN O=p—OH
|
o
HQOH \
0 N
Ho&-\\/ow 20
5 o fan)—
AcHN

[Tpumep 53. AnbrepHatuBHbli ciocod nonyuenus Coearnenus 18 (GalNAcs-lau
GalNAc3-3a)

O
- H TMSOTf
@ Oy AR
R =H wunu Cbhz OAC
161 -
cbzl, BN [ g2 H %45, Awt’\\
H30
PFPO
OAc
A
QAc | H © °

Acobq/ W\[r N __~_NHR + PFPOY\/ \%_NHCBZ »
NHAC

)k)

PAIC. Hy[__ R bz 163 PFPO

OAc

OAc
I 0
0
AcO gq,-o : H
0

Nriac 4 AN~ _N

oac 7 " , ¢ 0
£0
AcOh\dxo # N s N e —HHCEZ
NHAC o O
OAc
OAc | HNZ SN /‘
VA 0 H
AcO AN
NHAC 18

Bemomanmm peakuuto JlaktoHa 161 ¢ nuamuHonporianoM (3-5 3kB.) wim MOHO-Boc-
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3AIMIIMHHBIM JUaMUHOIIpoTniaHoM (1 3KB.) ¢ nojryueHrem criupta 162a wnum 162b. I[pu
MIPUMEHEHUU JIJIs1 OTTMCAHHOM BBIIIE PEAKIMU HEe3AIUIIIEHHOTO TPOMaHIMaMUuHa, U30BITOK
JMAMUHA YIATWIN BbIMTAPUBAHUEM I10]1 BBICOKMM BaKyyMOM, a CBOOO/IHYI0O aMUHOTPYIIIY B
162a 3ammtuim npu nomoum CbzCl ¢ nonmyuenuem 162b B BUe 6€10ro TBEpAOIo BEIIECTBA
MOCJIe OYUCTKU KOJIOHOYHOM XxpomaTtorpacdueit. CriupT 162b 3aTeM B3aMMOAENCTBOBAI C
coenuHenueM 4 B nipucytctBur TMSOTS ¢ monyuenuem 163a, koTopoe nmpeoOpa3zoBajiu B
163b nmyteM cHsTus Cbz rpynnbl Ipy NOMOIIM KaTAIIMTUUYECKOTO TUAPUPOBAHUS.
ITentadropdhenunorsiit (PFP) apup 164 moayuniv B3auMOAEHCTBUEM TPEXKUCIIOTHOTO
coemuuenus 113 (cm. [Tpumep 48) ¢ PFP-T®K (3,5 3kB.) u mupuauaoMm (3,5 3kB.) B JIMDA
(o1 0,1 10 0,5 M). Tpuadup 164 HemocpeICTBEHHO B3aMMOJIEHCTBOBAJI C aMUHOM 163b (3-4
3kB.) U DIPEA (3-4 5kB.) c nostyuenueM Coenunenus 18. [IpeacraBieHHblit Boille criocod
3HAYUTEILHO 00JIErYaeT OUMCTKY MPOMEKYTOUHBIX COETMHEHUI U MUHUMU3UPYET 00pa30BaHUE
MOOOYHBIX MPOAYKTOB, KOTOPBIE 00pa3yIOTCs IIPU MIPUMEHEHUH CIIOCO00a, ONMMCAHHOTO B
[Tpumepe 4.

[Tpumep 54. AnbrepHatuBHbIi ciocod nonyuenuss Coearnenus 18 (GalNAcs-lau

GalNAc3-3a)

HO,” PFP-TOK PFPO
0 OMOA. pyr 0
0 NHCBZ — NHCBZ
HOC~ ™" \-3‘ PFPO \a
0 o
0,0 PFPD
113 H 164

BocHN —~ J,N

BocHN -~ __NHz 1. HCl unu TOK

BocHN .~ O%NHC BZ
DIPEA f\ 2 onc

A~
BocHN N AcO b—ﬁ D]‘vf“\opFP

165 " NHAC
166
OAc ?AC 0
Z0 1.1 6-rekca
0 sl HAHON
AcO ‘i‘:‘/ 4 AN H wnu 1.5-neHTanguon
oA NHAc N TMSOTS + coeanHeHne 4
¢ 2. TEMPO
OAc | O i T 3 PFP-TOK. pyr
£0 HCBZ
ACO 0, 4JJ—NV,\,N A~
HAc f\o 0]
£0 H
0
AcO - ("’5&0
NHAC
18

Tpu-PFP 2¢up 164 nonyunnm U3 KUciaoTsl 113 mo cnocoOy, MpUBEASHHOMY BBIIIIE B
[Tpumepe 53, BBIMOTHUIA PEAKIMIO 3TOTO 3(prpa ¢ MOHO-Boc-3aIMIIIEHHBIM TUAMHUHOM C
MOJIy4yeHUEM 165 MpaKTUUECKHU C KOJTMYECTBEHHBIM BBIXOAOM. Boc rpynnbl cHsM
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XJIOPUCTOBOOPOIHOM KUCIIOTOM MITU TPUPTOPYKCYCHOM KMCITOTOM C IMTOJIyYeHUEM TpUaMHUHa,
KOTOPBIN B3aUMOJIEHCTBOBAJ C AKTUBUPOBAHHOW KuciioTol PFP 166 B mpucyrcTBun
MOXOAAIIero ocHoBaHus, Takoro kak DIPEA, ¢ monyyenuem Coequnenus 18.

PFP-3ammiennyto kucinoty Gal-NAc 166 noinydnsiay U3 COOTBETCTBYIOLIEH KUCTIOTBI
o0pabotkoii PFP-T®K (1-1,2 skB.) u mupuauaom (1-1,2 sxB.) B IMDA. Kucnoty-
IIPEALLIECTBEHHUK, B CBOIO OUEPEb, IIOIYUYUIIM U3 COOTBETCTBYIOLIETO CIIUPTA OKUCIIEHUEM C
npumeneHueM TEMPO (0,2 skB.) u BAIB B aneronutpuiie 1 Bojae. CupT-MpelieCTBEHHUK
MOJIYYWIM U3 CAXapHOTO MPOMEKYTOUYHOTO COEAMHEHHUS 4 B3aUMOEUCTBUEM C 1,6-
TEKCAHAMOIIOM (WIH 1,5-TeKCAHIUOJIOM WJIM APYTUM JMOJIOM I IPYTUX 3HAa4YeHUH n) (2-4
3kB.) 1 TMSOTT, npuMeHuB ycoBus, onucaHHbie paHee B [Ipumepe 47.

ITpumep 55. J10303aBUCUMOE UCCIEAOBAHUE OJIMTOHYKIIEOTUIOB, COJIEpKAIMX 100 3',
60 5'-kKoHbrorUpyloiyio rpymmy (cpaBHeHue GalNAcs-1, 3, 8 u 9), HaneneHHbIX HA SRB-1,
in vivo

OJIMroHyKJI€0TUAbI, IEPEUUCTIEHHbIE HUXKE, UCTIBITANIA B 10303aBUCUMOM WCCIIE1I0BAHUU
AHTUCMBICTIOBOTO MHIMOUpoBaHus SRB-1 y mbren. Hekonbroruposannslit ISIS 353382
BKJIFOUYMIIM B KauecTBe cTanaapTa. Kaxxaas uz pa3auuHbIx KOHbOTUpYommX rpymnn GalNAcs

ObLIa TPUCOEMHEHA JTUOO K 3', MO0 K 5'-KOHIy COOTBETCTBYIOIIETO OJUTOHYKJICOTH A TIPH
roMo1 pochoaudpUp-CBI3aHHOTO 2'-1e30KCHaICHO3MHOBOTO HYKJIC03U/1a (paCIIeTUISIeMbIi
dbparmenr).

Tabanna 26

Mogndnunporannsie ASO, nanerennnie na SRB-1

| SEQ

; ASO MocheaosareasnocTs (o1 5" & 37) Motis | Kommsorat I
WO,

VIS1S 353382 | Ga"CaTala CafnlaTa "CatnTalats " CaTaTa " Ca " CaTaT, H

| 55 HET 28

| (HCXOaHDE )

i {

| 1S15 655861 | G CoTTa"CoaraOaTa " CaraTaOaAn "CaTaTa " CamCoTaTuAu-GalNAcr1, | 5/10/5 | GalNAcs1 |29

—_— e ————— 3 e e

| 515 664078 | G CoTaTaCaraGuTa CaraTaburs  "CaTaTa"CuCaTuTuAu-GalNA:-

B 50005 | GalNAe,-9 | 29
GalNAcy-3,-0A,, | 5104

1515 661161 m i 51005 | GalNAc,3 | 30
G CuTuTu " CoaAulaTa " CaluTaGuAn"CaTo T "C."C, T, T, ; ey

| s

GalNAcy-§,-,-A | IR

1515 665001 Pl | sfods INAc,-& | 30
G CoToTa " CafaGa T " Catla TalaAn"CoTaTn Co " CaTuT, J GalNies

3arnaBHble OYKBbI YKA3bIBAIOT 430TUCTOE OCHOBAHME [T KAXKI0I0 HyKIeo3uaa, a 'C
O3HaYaeT S-MeTWIIUTO3WH. HrkHMe HHACKCH: «e» o3HavaeT 2'-MOE moaudummpoBaHHBIM
HYKJIe03UT; «d» 03HavaeT B-D-2'-1e30KCUpUOOHYKIIC03UT; «S» 03HaYaeT THO(hOochaTHYIO
MEXHYKJICO3UTHYIO CBsI3b (PS); «0» 03HauaeT hochoamdrbupHyo MEKHYKICO3UTHYIO CBSI3h
(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbtorupyroiye rpymnibl BblIeJIEeHbI )KUPHBIM
HIPUPTOM.

Crpykrypa GalNAcs-1, noka3zana panee B [Ipumepe 9. Ctpykrypa GalNAc3-9 nokazaHa
panee B IIpumepe 52. Ctpykrypa GalNAcs-3 nokaszaHa panee B [Ipumepe 39. CtpykTypa
GalNAc;-8 mokazaHa panee B [Ipumepe 47.

Jleuenne
[HlectunenenpHbiM camuam Mbiie Balb/c (Jackson Laboratory, bap-Xap6op, mrat MaH)
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BBEJIM OJTHOKPATHYIO ITOJKOXKHYI0 UHBEKIHMIO J103bI, ITPEICTABIICHHON HUXE, coeiMHeHus [SIS
353382, 655861, 664078, 661161, 665001 umu conieBoro pactBopa. Kaxmas skcriepuMeHTaIbHast
CpyNIIa COCTOSAA U3 4 KUBOTHBIX. MBbIIIEH YMEPTBUWIN YEPE3 72 YACOB MOCIE MOCIEIHETO
BBeieHUs 1714 onpeneneHus yposHeit MPHK SRB-1 B neuenu npu nomortuu [1L[P B peasnibHOM
BpeMEHU U peareHTa it konruectBeHHOro onpeneniennss PHK RIBOGREEN® (Molecular
Probes, Inc., FOmxuH, mtat Operox) no craHIapTHBIM IPOTOKOJIaM. Pe3ylibTaThl, TOKa3aHHbBIE
HWKE, IPEACTABIIEHBI KaK cpenHuil mpoueHT ypoBHer MPHK SRB-1 mis kaxmoi
9KCIIEPUMEHTATILHOM IPYIIIBI, HOPMAJIM30BAHHBIX K KOHTPOJIbHOMY 00pasily, 00paboTaHHOMY
COJIEBBIM PACTBOPOM.

Kaxk nokazano B Tabmuue 27, 1edeHrue aHTUCMBICIIOBBIMHU OJIMTOHYKJIEOTUAAMU CHUKAET
ypoBuu MPHK SRB-1 no303aBucuMbiM 00pa3zoM. J{eHCTBUTEILHO, aHTUCMBICITIOBBIE
OJIMTOHYKJICOTHU/IBI, cofeprkarue hpochoandpup-cBs3anable KOHBIOraThl GalNACcs-1 1

GalNAc3-9 Ha 3'-xonue (ISIS 655861 u ISIS 664078), a Takxe koHbroratel GalNAcs3-3 u
GalNAc;-8, cBa3zannble Ha 5'-koHue (ISIS 661161 u ISIS 665001) nemoHCTpUPYIOT

CYIIIECTBEHHOE yiTyuIieHre 3pPEeKTUBHOCTH, IO CPABHEHHUIO C HEKOHBIOTMPOBAHHBIM
AHTHUCMBICIIOBBIM oJiuronykiaeotuaom (ISIS 353382). Kpowme Toro, ISIS 664078, conepkanui
koubioraT GalNAc3-9 Ha 3'-KOHIIe, ObUT IO CYIIECTBY HACTOJIBKO XKe 3P PeKTUBHBIM, Kak ISIS

655861, xoTopsii conepkuT KOHBIOTAaT GalNAcC3-1 Ha 3'-KOHIE. 5'-KOHBIOTUPOBAHHBIE
AHTUCMBICIIOBBIE OJIMroHykKieoTuasl, ISIS 661161 u ISIS 665001, conepxamume GalNAc3-3
i GalNAc3-9, COOTBETCTBEHHO, 00J1aJa0T TTOBBIIIIEHHOM 3(h(heKTUBHOCTHIO, TTO CPABHEHUIO

¢ 3'-KOHBIOTMPOBAHHBIMUA AHTUCMBICTIOBBIMU coeuHeHUsIMU (ISIS 655861 u ISIS 664078).
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Tabnnua 27

ASO, cogepxamue GalNAcs;-1, 3, 8 nan 9, Hanerennnlie Ha SRB-1

MPHK SRB-
0
ISIS Ne A103 1 & on Konnlorat
(Mr/kr) COJIEBOIO
pacTBopa)
0 Conerod AL 100
pacTBop
3 88
353382 10 68 HET
30 36
0,5 98
s 1,5 76
655861 5’ 31 GalNac; -1 (3%
15 20
0,5 88
1,5 85 '
20 664078 5 46 GalNac3~9 (3 )
15 20
0.5 92
661161 L5 2 GalNac;3-3 (5
5 19
25 15 11
0,5 100
1,5 73 ,
665001 5 29 GalNac;-8 (59
15 13

30
VpoBHM TpaHCAMHHA3BI B TIEYEHH, allaHMH-aMUHOTpaHcdepasbl (ALT) u acmaprat-

amuHoTpaHchepasbl (AST) B CBIBOPOTKE U3MEPSUTA OTHOCUTEIIBHO MBIIIIEH, UHBEIUPOBAHHBIX
COJIEBBIM PACTBOPOM, MIPUMEHSISI CTAHAAPTHBIE MPOTOKOJIBbI. OLEHUIIU TaKKe 00IInH

OouupyouH 1 a30T MoueBUHBI KpoBU (AMK). I[TpoBepuin uaMeHeHue Macchl Teiia, KOTOpoe
CYILIECTBEHHO HE OTJIMYAJIOCH OT I'PYIIIIbI C COJIEBBIM pacTBOpoM. 3HaueHust ALT, AST, obiiero

35
ounupyouna u AMK mnpencraBieHsl HUXe B TaOJuUIE.

Tadnuua 28
ISIS Ne Hosa ALT AST OommE AMK | Kousworar
40 MI/KI OHIHpYOUH

Conesoft 24 59 0.1 37.52
PacTBOp

3 21 66 0.2 34,65
353382 10 22 54 02 342 HET

30 22 49 02 33.72

45
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0,5 25 62 0,2 30,65

1,5 23 48 0,2 30,97 ,
655861 - = 0 X 005 | GalNaes-1 (3)

15 40 97 0,1 31,62

0,5 40 74 0,] 353

1,5 47 104 0,1 32,75 .
664078 - o0 = o] J0'62 | GalNaes9 (3)

15 38 92 0,1 26,2

0,5 101 162 0,1 34,17

151 42 100 0,1 33,37 ,
661161 = >3 5 o 3407 | GalNaes3 (5)

15 53 83 0,1 34,8

0,5 28 54 0,1 31,32

1,5 42 75 0,1 32,32 ,
665001 : o 5 o 3185 | GalNaes8 (5)

15 32 67 0,1 31,

ITpumep 56. J10303aBUCUMOE UCCIIEAOBAHKE OJIMTOHYKICOTUIOB, COJIEpKAIIMX 100 3',
6o 5'-KoHblOrUpyIoLIyto rpymmy (cpaBHenue GalNAcs-1, 2, 3, 5, 6, 7 u 10), HaleIeHHbIX

Ha SRB-1, in vivo

OnuroHyKjiI€oTH b, IEPEUUCIIEHHbIE HUKE, UCTIBITAIM B 10303aBUCUMOM UCCIIEI0BAHUN
5 aHTUCMBICIIOBOTO MHTMOMpoBaHus SRB-1 y Mprmieit. HekonbsrorupoBanusiii ISIS 353382
BKJIFOUMJIM B KauecTBe cTanaapra. Kaxxaast u3 pa3amuHbIX KOHbIOrMpyommx rpynn GalNAcs

ObLTa TPUCOEIMHEHA K 5'-KOHILy COOTBETCTBYIOIIETO OJIMTOHYKIeoTHa hpocdommadup-
CBSI3aHHBIM 2'-1€30KCHAaICHO3MHOBBIM HYKJICO3H/T OM (pacIieruIsieMblii (hparMeHT), 3a
uckiiroueHueM ISIS 655861, B koropom koHbrorupyromas rpynna GalNAcs npucoeguHeHa

K 3'-10 KoHILy.
Tabanma 29
Moagnduuaposanasie ASQ, naneaennsie ia SRB-1
B SEQ
ASD MNMocne posarenslocTs (o1 5" k 3") MoTHe Kowsorar (1]
MO,
1S15 353382 = & S = ' Bes
. {Iﬂ;xﬂﬂ]l“] J G“ C“T"Tﬂ C“ﬂ.‘Gdeg {-’ﬂﬁdllﬁblﬂﬁd’l L‘hT*. rn {.n EuTnT, 5105 S 28 |
I m m m - - B - = —— - N T |
| ISIS 655861 2‘_‘]:::":“ CotalaTaCotuTabuta"CaTaTa CaCaTaTuhur | 50 GalNAcsl | 29
gt
G.IN-"':J‘IJ‘F"‘Q-Gllmcfl.[.ﬂ-].HTnAaude- i
| ISIS 664507 *CoAaTuGuAe CaTaTu"Co™CoToT, . B 510s GalNAe;-2 30
| GalMNAcy-3,-.-Ay, I
515 661161 G "Calala"ColulinTa"CaraTulaAs"CaTaTo"Ca"CaT.T, A GaiNAcrd e
GalNAey-5,-- A, G, "Co T T "CoA G T
| 3 Pt es el les e Mdgilis s 107 5 !
. ISIS 666224 mf-'.u-’l-a.Tmﬁu-ﬁa'"’--'a'l'uTnmC._-.mf_fnTnTg 510/s GalNAg,-5 30
| [fEe— GalNACyr6,--AgGe Cos T T CasAaGa T T ]
ISIS 666G "C o AnTuGuAs"CaTaT"C"C T T, 51008 GalMAc,-6 30
- T GalNACy Ty AggGia Coa T T CosA i T . .
| IS G601 | m0 A Ta0u AL T T C, T, [ e K
| GalNAC 10,70 A G Co T T CohaGia T e
SIS 666881 '"'CM._.G..,AM'"C“']'“l'ﬂ'“L',;"C'g,'l'..'i} 571005 GalMNAe;-10 10

3aryaBHble OYKBbI yKa3bIBAIOT a30TUCTOE OCHOBAHME IS KAJKIOTO HyKIeo3uaa, a "'C
O3HaYaeT S5-MeTWIUTO3uH. HukHMe HHACKCHI: «e» o3HavaeT 2'-MOE moaudumpoBaHHBIM
HYKJIe03U; «d» o3HayaeT B-D-2'-1e30KcupuOOHYKIIE03UT; «s» 03HauaeT TuopochaTHyo
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MEXHYKJICO3UIHYIO CBsA3b(PS); «0» 03HauaeT pochoaudrprupHyro MEKHYKICO3UTHYIO CBSI3h
(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbtorupytoiiye rpymnibl BblJI€JIEHbI KUPHBIM
mprudTOM.

Crpykrypa GalNAc;-1, nokazana panee B [Ipumepe 9. Ctpykrypa GalNAc;-2, nokazaHa
panee B [Ipumepe 37. Ctpykrypa GalNAcs-3, nokazaHa panee B Ilpumepe 39. Ctpykrypa
GalNAcs3-5, noka3ana panee B [Ipumepe 49. Ctpykrypa GalNAc3-6, moka3aHa paHee B
ITpumepe 51. Ctpykrypa GalNAc;-7, noka3aHa paHee B [ Ipumepe 48. Ctpykrypa GalNAc3-10,

rnokasaHa pasee B [Ipumepe 46.

Jleuenue

[lectunenenpubiM camuam Mbiied Balb/c (Jackson Laboratory, bap-Xap6op, mrat MaH)
BBEJIM OJTHOKPATHYIO MOJIKOXKHYIO0 UHBEKIUIO JT03bI, TPEACTABIICHHON HUXe, coeauHenus SIS
353382, 655861, 664507, 661161, 666224, 666961, 666981, 666881 nnu coaeBoro pactaopa.
Kaxnas sxcriepyuMeHTalIbHas TPYyMIa COCTOSIA U3 4 KUBOTHBIX. MbIlel yMEPTBUIIU Yepe3
72 4acoB mocJe MoCclIeIHEro BBeAeHus Jis onpeaeinenus yposHeit MPHK SRB-1 B neuenu
ipu nomouu [11{P B peasibHOM BpeMeHM U peareHTa JUIsi KOJIMYECTBEHHOT'O OMPEAECTIEHUS
PHK RIBOGREEN® (Molecular Probes, Inc., FOmxuH, mtat OperoH) mo craHgapTHBIM
MpOTOKOJIaM. Pe3yabTaThl, NOKa3aHHbIE HUXKE, IIPEICTABIIEHBI KAK CPEIHUI TPOLUEHT yPOBHEHN
MPHK SRB-1 1151 ka>xa0¥ 5KClIepUMEHTAIBbHOM IPYIIIBI, HOPMAJIM30BAHHBIX K KOHTPOJIBHOMY
00pa3siy, 00paboTaHHOMY COJIEBBIM PACTBOPOM.

Kaxk nokazano B Tab6muue 30, JieueHre aHTUCMBICTIOBBIMU OJIMTOHYKJIEOTUIAMU CHUXKAET
ypoBau MPHK SRB-1 10303aBucumMbiM 06pa3oM. [leficTBUTETLHO, KOHBIOTHPOBAHHBIE
AHTUCMBICIIOBBIE OJIUTOHYKJIEOTH/IbI IEMOHCTPUPYIOT 3HAUUTEIIbHOE YCUiieHUe 3 GEeKTUBHOCTH,
10 CPABHEHUIO C HEKOHBIOTMPOBAHHBIM aHTUCMBICIIOBBIM OJIMTOHYKJIeOoTHAOM (ISIS 353382).
5'-KOHBIOTUPOBAHHbBIE AHTUCMBICIIOBBIE OJIMTOHYKJICOTH/IbI IEMOHCTPUPYIOT HEOOJIBIIIOE
ycuseHue 3¢ (EeKTUBHOCTH, TIO CPABHEHHUIO C 3'-KOHBIOTUPOBAHHBIM aHTUCMBICIIOBBIM
OJIMTOHYKJIEOTUJIOM.
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Taéauna 30
MPHK SRB-
1{(% ot
ISIS Ne Ho3za (mr/kr) Konblorat
C0.JIEBOTO
pacTBopa)
Coliseon HLL 100,0
pacTBOp
3 96,0
353382 10 73,1 HET
30 36,1
0,5 99,4
1.5 81,2 '
655861 5 33.9 GalNac3-1 (3")
15 15
0,5 102,0
1,5 73,2 :
664507 5 313 GalNac;-2 (5")
15 10,8
0,5 90,7
1,5 67,6 :
601161 5 243 GalNac;-3 (5)
15 ELS
0,5 96,1
1,5 61,6 .
666224 5 756 GalNac3-5 (5')
15 11,7
0,5 85,5
1,5 56,3 ,
666961 5 342 GalNAc3-6 (5")
15 13,1
0,5 84,7
1,5 59,9 ,
666981 5 24.9 GalNAc3-7 (5)
15 8,5
0,5 100,0
1,5 65,8 '
666881 5 26.0 GalNAc;-10 (57
15 13,0

YPpoBHM TpaHCAMHUHA3BI B IIEUEHH, allTaHUH-aMUHOTpaHchepassl (ALT) u acnaprat-
amuHOTpaHchepassl (AST) B CBIBOPOTKE U3MEPSIIM OTHOCUTEITHBHO MBITIIEH, MHBEMPOBAHHBIX
COJIEBBIM PAaCTBOPOM, MMPUMEHSISI CTAHIAPTHBIE MPOTOKOJIbL. OLEHUIN TaKkKe 00Ut
OounmupyOuH 1 a30T MmoueBrHbBI KpoBu (AMK). [TpoBepuiu usmMmenenue Maccel Tena, KOTopoe
CYILIECTBEHHO HE OTJIMYAJIOCH OT I'PYIIIIHI C COJIEBBIM pacTBOpoM. 3HaueHust ALT, AST, obiiero
ounupyouna u AMK npencrasiensr Huke B Tabmure 31.

Tabauna 31
[ ISIS Ne | Mo3a | ALT | AST | O6mmii | AMK | Kouniorar |
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MI/Kr OHIHpYOHH
Coneroii 2% 57 0,2 27
pacTBop

3 25 92 0,2 27
353382 10 23 40 0,2 25 HET

30 29 54 0,1 28

0,5 25 71 0,2 34

1,5 28 60 0,2 26 ;
655861 5 6 63 0.2 58 GalNac;3-1 (3)

15 25 61 0,2 28

0,5 25 62 0,2 25

1,5 24 49 0,2 26 ,
664507 3 X 50 0.2 % GalNac;3-2 (5")

15 59 84 0,1 22

0,5 20 42 0,2 29

I,5r 37 74 0,2 25 "
661161 o 28 3 0.2 29 GalNac;3-3 (5")

15 21 41 0,2 25

0,5 34 48 0,2 21

1,5 23 46 0,2 26 .
666224 5 24 47 02 23 GalNac;-5 (5)

15 32 49 0,1 26

0,5 17 63 0,2 26

1,5 23 68 0,2 26 \
666961 5 25 66 0.2 2 GalNAc3-6 (5")

15 29 107 0,2 28

0,5 24 48 0,2 26

15 30 55 0,2 24 \
666981 3 46 74 0.1 24 GalNAc;3-7 (5")

15 29 58 0,1 26

0,5 20 65 0,2 27

1,5 23 59 0,2 24 GalNAc;-10
6ebas! 5 45 70 0,2 26 (5"

15 21 57 0,2 24

[Tpumep 57. UccnenoBanue MPOaOKUTEIBHOCTU AEUCTBUS OJIMTOHYKJICOTH/IOB,
CoZIepKaIMX 3'-KOHBIOTMPYIOLLYIO rpynny, HaueneHHbIx Ha ApoC 111, in vivo

MpbiiiaM 0JHOKPATHO BBEJIM UHBEKLUIO JO3bl, YKA3aHHOM HUXKeE, U B TeueHue 42 THel
HaOmogamu ypoBar ApoC-III u Tpuriuuepunos B ruiasme (TG B mtasme). MccinenoBanue
BBITOJIHUJIU, UCTIOJIB3YSI B KAXKIOM I'pyIie 3 TPAHCTEHHBIX MBbIIIEH, KOTOPbIE IKCIIPECCUPYIOT

yenoBeueckuiit APOC-III.
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Tabamuna 32

Moaudguumponannkie ASO, naneacunrie na ApoC I

ASO [TocnenoparensrocTs (0T 5" k 37) Consa Si%m
30880 | A Ca AL CaTuTuT AT,
1SIS AoGes CoslesTes CasTasTasOaTas Cas Cas | PS 21

AdsGas"CosTes Tes TesAes TeoAdo-GalNAcs-
647535 1

a

AﬁGmmcmeTmmCd;TdsTdsgdsTdsmCdsmCds PUI{PS 2]
ISIS
647536 | AgsGas"CasTeoTeo TesAes TeoAdo-GalNAC3-

1.

3aryaBHble OyKBbI yKa3bIBAIOT a30TUCTOE OCHOBAHME ISl KAJKIOTO HyKJIeo3uaa, a "'C

O3HaYaeT S5-MeTWIIUTO3uH. HrkHMe HHACKCHL: «e» o3HavaeT 2'-MOE moaudumupoBaHHBIM
HYKJIe03UT; «d» o3Ha4aeT B-D-2'-1e30KCupUOOHYKIIC03UT; «S» 03HaYaeT THO(hOochaTHYIO
MEXHYKIICO3UAHYI0 CBSI3b(PS); «0» 03HauaeT pochoamdpupHyro MEKHYKICO3UTHYIO CBSI3b
(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbrorupyrolye rpymnibl BbIICIECHbBI )KUPHBIM

mpudTom.

Crpykrypa GalNAcs-1, moka3zaHa panee B [1pumepe 9.

Tabauua 33

mMPHK ApoC III (% or conesoro pacrsopa na 1-ii xenn) u yposun TG B naasme (% or

COJIEBOT0 pacTBopa Ha 1-ii qens)

s Hosa | Mumems | 3 | W | 1 | 35w | 42
" | Memn | nemk | JeHb | jeHb | jJeHb
Conesoii
Saon Omr/kr | ApoC-Ill 98 100 100 95 116
ISIS 304801 | 30 mi/kr | ApoC-lll | 28 30 41 65 74
ISIS 647535 | 10 mr/kr | ApoC-II | 16 19 25 74 04
ISIS 647536 | 10 mr/xr | ApoC-lI | 18 16 17 35 51
Conesoi Omr/r | 1OB 21 | 130 | 123 | 105 109
pacTBop niasme
ISIS 304801 | 30Mr/kr | 1O 34 37 50 69 69
naassMe
TG s
ISIS 647535 | 10mrhr | 9B 18 14 24 18 71
ISIS 647536 | 10mr/kr| OB 21 19 15 32 35
miasme

Kax moxHO BUJICTH B HpeHCTaBHeHHOﬁ BBIIIC T3,6J'II/II_[e, IpoOAOJIXKUTEIIbBHOCTD JEHCTBUS

YBEJIIMUMBAETCS MIPU J00aBICHUU 3'-KOHBIOTUPYIOLIUE TPYIIIbI, 10 CPABHEHUIO C

HCKOHBIOTUPOBAHHBIM OJIMTOHYKJICOTHIOM. I[OHOJ'IHI/ITeJ'IBHOC YBCIIMYCHUC
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MPOIOJDKUTEIIFHOCTU ASHUCTBUS HAOIOAAIIN ISl CMEIIIaHHOTO KOHbIorupoBaHHoro PO/PS
ONMrOHyKJIeoTHIa 647536, MO CPABHEHUIO C KOHBIOTUPOBAHHBIM OJIMTOHYKJIEOTHAOM 647535,
coJiepKalum ToabKo PS.

[Tpumep 58. [10303aBUCUMOE UCCIEA0OBAHUE OJTUTOHYKIIEOTUAOB, COAEPKAIIUX 3'-
KoHblorupytomyto rpymmy (cpaBHeHue GalNAcs-1 u GalNAcy-11), HaueneHHbix Ha SRB-1,
in vivo

OnuroHyKi1€oTU b, IEPEUUCIIEHHBIE HUXKE, UCTIBITAIM B 10303aBUCUMOM UCCIIEN0BAHUN
AHTUCMBICIIOBOTO MHIHMOUpoBaHus SRB-1 y mbiei. Hekonbrorupoanuslit ISIS 440762
BKJIFOUMIIM B KAYECTBE HEKOHBIOTUPOBAHHOIO cTaHAapTa. Kaxaas U3 KOHbIOTMPYIOLIUX
rpynn Obu1a MPUCOEAMHEHA K 3'-KOHIY COOTBETCTBYIOLIETO OJIMTOHYKJIEOTHAA ITPU TOMOIIU
paciueruisieMoro ¢pparmenTa dhochoaurbup-cBsizaHHOTO 2'-A€30KCHaIeHO3UHOBOTO
HYKJIEO3UA.

Crpykrypa GalNAcs-1, mokazana panee B [Ipumepe 9. Ctpykrypa GalNAcs-11, mokazana

pauee B [Ipumepe 50.

Jleuenue

[IectunenenpHbIM camuam Maliier Balb/c (Jackson Laboratory, bap-Xap6op, mrat MaH)
BBEJIM OJHOKPATHYIO ITOAKOKHYIO HHBEKLMIO 103bI, ITPEACTABIEHHON HUXE, coequHeHus ISIS
440762, 651900, 663748 wnu coneBoro pactsopa. Kaxnas skcnepuMeHTaIbHas TPyIa
COCTOSJ1a U3 4 KUBOTHBIX. MblIllIel YMEPTBUIM yepe3 72 4acoB MOCIIE MOCIETHErO BBEICHUS
qits onpenenenust yposaert MPHK SRB-1 B neuenu nipu momorinu ILIP B peanbHOM BpemMeHU
v peareHra s KommuectBeHHOTo onpeneneHuss PHK RIBOGREEN® (Molecular Probes, Inc.,
FOmxuH, mrat OperoH) nNo craHAapTHBIM IPOTOKOIaM. Pe3ybraThl, HOKa3aHHbBIE HUXKE,
MpeICTaBIIeHbl Kak cpeaHui mpoueHT ypoBHerd MPHK SRB-1 1151 kax1o¥ 3KCIepuMEHTAIIbHOM
IPYMIIbI, HOPMAJIM30BAHHBIX K KOHTPOJILHOMY 00pasily, 00pab0TaHHOMY COJIEBBIM PACTBOPOM.

Kak noxa3zano B Tabmuue 34, neyeHrne aHTUCMBICIIOBBIMU OJIMTOHYKJIEOTUIAMH CHUXKAET
ypoBHM MPHK SRB-1 10303aBUCHMBIM 00pa30M. AHTUCMBICIIOBbBIE OJIMTOHYKJICOTHUBI,
conepxanue pochoaurpup-casazannbie KoHbloraTbl GalNAcs-1 1 GalNAcy-11 Ha 3'-koHIE

(ISIS 651900 u ISIS 663748), IeMOHCTPUPYIOT 3HAUUTEIbHOE YCUIIeHHE 3(PHEKTUBHOCTH, 10
CPABHEHHUIO C HEKOHBIOTUPOBAHHBIM aHTUCMBICIIOBBIM OJIMTOHYKJIeOTUIOM (ISIS 440762).
OTH IBa KOHBIOTUPOBAHHBIX OJIMTOHYKJIeoTUaa, GalNAc3-1 1 GalNAcy-11, ObLIIM OTMHAKOBO

3 PEeKTUBHBIMU.
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Tabanua 34
Momaduunposannsie AS(), mauenennsic na SRB-1
% ot
ASO [MocaenoparensHocTs (o1 5° K 37) | Josa, Mr/kr o ok SEQID
CONCBLIM NO.
W - PACTBOPOM
Conesoit | '
| pacTBOp ; s _.| B s o]
| ISIS T CoAuGaTa"CaAaTaGaAd 2 13,45 -'
| 440762 "CaTaTu"C [ —— o - 22
e 6 23,50
I 0,2 62,75
ISIS Tis"ChsAisGas T Cashas T s GasAus | 0.6 29.14 23
651900 ™CasTasThs CroAao-GalNAey-1, |2 8,61
I | 6 5,62
I 0,2 63,99
ISIS l Ths CisAdsGuts Tas" CasAas TasGuasAgs | 0.6 3353 73
6631748 MCusTas Ths" CroAde-GalNAc-11, | 2 7.58 |
6 552 |

3aryaBHbIe OYKBBI YKA3bIBAIOT A30TUCTOE OCHOBAHME I KaX10TO HyKjIeo3uaa, a TC
O3HAyvaeT S-MeTHINUTO3UH. HkHMe MHIEKCHI: «e» o3HadaeT 2'-MOE moaudunmupoBaHHbIN
HYKJICO3U[T; «K» 03HauaeT 6'-(S)-CHy Ounuknnueckuii Hykiaeo3un; «d» o3Havaet B-D-2'-5

JIE30KCUPUOOHYKIICO3HUT; «s» O3HaUaeT ThodochaTHbIE MeXKHYKIeO3UaHbIe CBs3H (PS); «o»
o3HauaeT pochoaurprpHbie MexxHYKIe03uaHbIe CBsI3U (PO); 1 «0'» o3Hauaet -O-P(=0)(OH)
-. Konbrorupytoiye rpyniibl BIACIECHBI )KUPHBIM MIPUGTOM.

YpoBHHM TpaHCAMHWHA3BI B IIEUEHU, aJlTaHUH-aMUHOTpaHchepasbl (ALT) u acnaprat-
amuHoTpaHcdepasbl (AST) B CBIBOPOTKE UBMEPSUTA OTHOCUTENIBHO MBIIIIEH, UHBEIUPOBAHHBIX
10 coJieBBIM pacTBOPOM, ITPUMEHSISI CTAaHAAPTHBIC TPOTOKOJIbI. OUEHUIIN TaK)Ke OOTIHIA
ouupyouH 1 a30T MoueBUHBI KpoBU (AMK). I[TpoBepuin uaMeHeHue Macchl Teia, KOTOpoe
CYILIECTBEHHO HE OTJIMYAJIOCH OT I'PYIIIIbI C COJIEBBIM pacTBOpoM. 3HaueHust ALT, AST, obiiero
ounupyouna u AMK npencraBiensl Huxke B Tabmuue 35.

Tabanna 35
ISIS Ne Hosa ALT AST OGmii AMK Koubiorar
Mr/Kr b Ouampybun
Conesoi
30 76 0.2 40
pactBop
0,60 32 70 0.1 35
440762 2 26 57 0,1 B Her
6 31 | 48 0.1 39
0.2 32 115 02 | 39
0.6 33 61 0.1 35 ,
651900 5 S0 0 ol e GalNacz-1 (3)
6 34 52 Y 3 |
0.2 28 56 0.2 36
0.6 34 60 0.1 35 GalNac,-11
663748 2 A4 62 0.1 36 3"
6 38 71 0,1 33
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ITpumep 59. JlericrBue CalNAcs-1-koHbrOrMpoBaHHbIX ASO, HaueneHHbIx Ha FXI, in vivo

OJIMroHyKJI€0TUAbI, IEPEUUCTIEHHBIE HUXKE, UCTIBITAIIA B UCCIIEJOBAHUU IEUCTBUS
MHOTOKPATHBIX HapacTaOUIMX 103 HA aHTUCMbICTIOBOE MHIrMOUpoBanue FXI y mbrmeit. ISIS
404071 BKITIOYWIIM B KAUE€CTBE HEKOHBIOTMPOBAHHOTO cTaHaapTa. Kaxkmas u3 KOHbIOTMPYIOIIMX
rpyI Obl1a MpUcoeIMHeHa K 3'-KOHIy COOTBETCTBYIOIIETO OJIMTOHYKIIEOTH/IA TTPU TTOMOIIH
paciueruisieMoro ¢gparmenTa dpochoausbup-cBsI3aHHOrO 2'-A€30KCHAIEHO3UHOBOTO
HYKJIEO3UA.

Tabauua 36

Moauduuuposannsie ASQO, naunenennsie Ha FXI

ASO [Tocnenoparensnocts (o1 5" k 37) Casa3u ?JE)Q L

[SIS TcsGes GcsTesAesAdsTdsmcdamCdsAdsmcds PS 31

404071 TdsTdsTdsmCdsAcsGesAgsﬁgs_Gg__ o ) o

is1s | JeUesOsTaAaAsTa"Ca"CasAasCas

656172 I ds I ds I ds Cdiﬁ*us(-fcsﬁcs(lcsﬁmAdu" PS 32
_GalNAcs-1, ]

ISIS :T:t!iqrnr(:iCﬂn;[‘t‘!ﬂACOAdSTdSmCdSTCdSAdSmCdS

656173 ldsl ds ]ds (rdsAunGcoAcsGts(-'anﬂu" PO/PS 32
GalNAcs-1, J

3arnaBHble OYKBbI YKa3bIBAIOT A30TUCTOE OCHOBAHME IS KAXKIOI0 HYKIeo3uaa, a ' 'C
O3HaYaeT S-MeTWInuTo3uH. HukHue uHaeKchl: «e» o3Hauvaet 2'-MOE moauduimpoBaHHBIM
HYyKJIe03uT; «d» o3HauaeT [3-D-2'-1e30KcupruOOHYKIIC03HUT; «s» 03HAaUaeT THopochaTHyIO
MEXHYKJICO3UIHYIO CBsA3b(PS); «0» 03HavaeT pochoaudrhrupHyr0 MEKHYKICO3UTHYIO CBSI3b
(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbtorupytoiiye rpymnibl BbJI€JIEHbI dKUPHBIM
HIPUPTOM.

Crpykrypa GalNAcs-1, nokazaHa panee B IIpumepe 9.

Jleuenue

[IIectunenenbHbIM camuaM Mblied Balb/c (Jackson Laboratory, bap-Xap06op, mrat MaH)
JIBAXK/Ibl B HEJIETIIO B T€YEHHUE 3 HEJEIb BBOJMIN MOAKOKHYIO UHBEKIUIO JO3bI,
MpeacTaBlIeHHOW HUxke, coenunenusd ISIS 404071, 656172, 656173 uiu PBS B kauecTBe
KOHTpOJIbHOTO 00pa3na. Kaxxaas skciepyuMeHTa IbHas IPYIIa cOCTosuia U3 4 )KUBOTHBIX.
MpbI1ieit yMmepTBUWIU uepe3 72 4acoB MOCJIE MOCIETHETO BBEICHUS JJ1s OTIPEACIICHUS] yPOBHEHN
MPHK FXI B neuenu npu nomoiu [TL[P B peaibHOM BpeMeHU U peareHTa 1jis
konmuectBeHHOTro onpenenieHuss PHK PIBOGREEN® (Molecular Probes, Inc., FOmxun, mrat
OperoH) 1o cTaHIapTHBIM MPOTOKOJIaM. M3Mepuiu Takxke ypoBHH Oeka FXI B miazMe mpu
nomMoinu TBepaodazHoro uMmyHodepmenTHoro aHanuza. ¥Yposuu MPHK FXI onpenemnsiiu
otHocuTenbHO obuiert PHK (rpu nomomm RIBOGREEN®), 3aTeM HOpMaJIM30BAJIM K
KOHTPOJIbHOMY 00pa3sily, oopabotanHoMy PBS. Pe3ynbTatsl, moka3aHHbIE HUXKE,
MpeACTaBIIEHbI Kak cpeaHuii mpoueHT ypoBHerd MPHK FXI 11 ka0 skciepuMeHTaIbHON
rpynmbl. JlaHHbIE HOpMaJIM30BaIu K KOHTPOJIbHOMY 00pa3siy, oOpabotanHomy PBS, u
00603HaunM Kak «% PBS». ED5ys U3Mepsiiv 10 TaKUM ke crioco0am, Kak OMUCAHbI paHee, 1

OHHU MMPECACTABJIICHBI HHXKC.
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Tabanua 37

MPHK ¢axropa XI (% o1 coneBoro pacreopa)

Jo3za % 04
ASO i KOHTpoasHOTO | KOoHBROTAT Ces3u
MI/KT
obpasua
Counegoii 100 ot
pPacTROp
3 92
ISIS
10 40 HeT PS
404071 30 T
0,7 74
ISIS :
656172 -2 33 GalNAc;-1 PS
6 9
0,7 49
ISIS 2
636173 = = GalNAcs-1 PO/PS

Kaxk nokazano B TaGmuue 37, 1edeHrue aHTUCMBICIIOBBIMU OJIMTOHYKJICOTUAAMU CHUKAET
ypoBau MPHK FXI no303aBucumbiM 00pazoM. OJIMrOHYKJIEOTHIBI, COJIEPIKAIIIIE
KOHBIOrUpyouy rpymnny 3'-GalNAcs-1, 1eMOHCTPUPYIOT 3HAYUTEIILHOE YCUIIEHHE

3¢ GHEKTUBHOCTH, TTO CPABHEHUIO C HEKOHBIOTUPOBAHHBIM AHTUCMBICIIOBBIM OJIMTOHYKJIEOTUIOM
(ISIS 404071). Mexmy 9Tv ABYMSI KOHBIOTMPOBAHHBIMU OJIMTOHYKJICOTUIAMU JOTIOJIHUTEIIbHOE
ycusieHue 3 (PeKTUBHOCTH ObLJIO 00ecIieueHo 3a CYET 3aMeHbI HEeKOTOPhIX PS cBszeit Ha PO
(ISIS 656173).

Kaxk nmoka3zano B Tab6uie 37a, ieueHre aHTUCMBICIIOBBIMU OJIUTOHYKJICOTHUAAMU CHUXKAET
ypoBHH 6enka FXI no303aBucuMbiM 06pazom. OIMTOHYKIIEOTUIBI, COACPIKAIIINE
KoHbrorupyomyto rpymmy 3'-GalNAcs-1, AeMOHCTPUPYIOT 3HAUYUTEIIBHOE YCUTICHUE

3¢ GHEKTUBHOCTH, TTO CPABHEHUIO C HEKOHBIOTUPOBAHHBIM AHTUCMBICIIOBBIM OJIMTOHYKJIEOTHIOM
(ISIS 404071). Mexay 3Tv IBYMSI KOHBIOTUPOBAHHBIMHU OJIMTOHYKJIEOTUAAMHU JIOTIOJTHUTEIIBHOE
ycuiteHue 3 (PeKTUBHOCTH OBLIIO 00ecIIeueHo 3a CYeT 3aMeHbI HeKOTOPHIX PS cBszeit Ha PO
(ISIS 656173).
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Taoanua 37a

Besok daxropa X1 (% ot coieBoro pacTBopa)

bemok (% or
ASO Hlosa, KkoHTposisHOTO | KoHbiorat Casasn
MI/KT
obpasua)
Conesoil pacTBop 100 HET
3 127
ISIS 404071 10 32 HeT PS
30 3
0,7 70
ISIS 656172 2 23 GalNAc;-1 PS
6 1
0,7 45
ISIS 656173 2 6 GalNAc¢;-1 PO/PS
6 0

YpoBHU TpaHCAMUHA3BI B II€YCHHU, AJIAHMH-aMUHOTpaHcpepassl (ALT) u acnaprat-
amuHoTpaHchepassl (AST) B CBIBOPOTKE U3MEPSIIM OTHOCUTEIIBHO MBIIIEN, UHBEUPOBAHHBIX
COJIEBBIM PAaCTBOPOM, IPUMEHSISI CTAHIAPTHBIE TPOTOKOJIbI. OLEHUIIM TaKkKe OO
owmpyouH, oot anboymuH, CRE 1 a30T MmoueBuHbI kKpoBU (AMK). [TpoBepuiu nsmeHneHre
MacCChI TeNa, KOTOPOE CYIIECTBEHHO HE OTIMYAIOCH OT I'PYIIIBI C COJIEBBIM PACTBOPOM.
3nauenus ALT, AST, obmero oumpyouna u AMK mpencraBiieHbl HUXe B Ta0IHIIE.

Ta6auana 38
ISISNe | A932 | ppyp | asp | O0mmit | O6mmit | ~op | \\iee | Konmsorar
MI/KI aJs0yMMH | OHIHpYOHH
Conesoit 71,8 | 84,0 3,1 0.2 02 | 229
pacTBop
3 1528 | 176,0 3.1 0,3 02 | 23,0
404071 10 | 733 | 121,5 3,0 0.2 02 | 214 Het
30 | 82,5 | 923 3,0 0.2 02 | 23.0
0.7 | 62,5 | 111.5 3.1 0.2 02 | 238 [ o
656172 2 33,0 | S1.8 2.9 0.2 02 | 22,0 a 3?“"3
6 650 | 715 5] 0.2 02 | 239 @)
0.7 | 54.8 | 90.5 EX0) 0.2 02 | 249
656173 2 858 | 715 30 0.2 02 | 210 G“1N3?°3‘1
6 | 114,0 ] 101,8 3.3 0.2 02 | 227 @)

ITpumep 60. [detictBue KoHbIOrMpoBaHHbIX ASO, HaneneHHbIX Ha SRB-1, in vitro

OnuroHyKJI€0TU b, IEPEUMCIIEHHBIE HUXKE, UCTIBITAIN B UCCIIEIOBAHUM JIEHCTBUS
MHOTOKPATHBIX HaApacTaIolKUX 103 HA aHTUCMbICIIOBOE MHIMOUpoBaHue SRB-1 B IEpBUUHBIX
rernarouurax Mpiei. ISIS 353382 BKIIFOUMIIM B KAUE€CTBE HEKOHBIOTUPOBAHHOI'O CTAHAAPTA.
Kaxxnas 13 KOHBIOTUPYIOIIMX I'PYIIT ObLIA TPUCOEIUHEHA K 3' WITK 5'-KOHILY
COOTBETCTBYIONIIETO OJIUTOHYKJICOTH 1A IIPU IMTOMOIIU PACHIEIUIIEMOro ¢parMeHTa
dhochoaudpup-cBI3aHHOTO 2'-1€30KCUaICHO3UHOBOTO HYKJICO3U/IA.
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Tabamua 39

Moanduuuposannsie ASQ, naueaennsie na SRB-1

SE
ASOQ | lTocaenopareasnocts (o1 5" k 37%) Mors: | Famsor |
B aT ID
R NO.
] ISIS GﬁmCﬁTﬁTﬂmCﬂﬁdsGdsTdsTnlﬁA'dd-I-thdﬁAdamCdETdsTcsmcﬂmCHT
| 35338 | T, 5/10/5 | mer 28
2
[1SIS | Ges"CesTesTes" CosAasGasTas" CasAds TasGasAds" Cas Tas Tes "Ces Ces T GalNA
| 65586 | oTeoAgr-GalNAcs-1, 5/10/5 :‘ € |29
] 5
IS[S :smCmeTmmCmMGd:Tdamcmbfﬁhthsﬁdsﬂds G I"qA.
65586 | ™CasTasTee"Coa™Ces Tes TeoAao-GalNAcs-1, 5110/5 1" € |29
) .
ISIS | GaINACI-3,0A000e Cor Te T CocAasGige -
66116 | Tu™CasAds TasGitsAde™Cote T Tes™Coa™Cone Toe T 5/10/5 3' € |30
: 2 |
ISIS | GalNACy8, ;- AgeGe CosTea Tee " CoaAgeGiae [ —
66500 | Ta™Cala,TaGaAa"CaTaToCou™CoTeT: 5/10/5 s’ € |30
: ¥
IS15 GﬁmCﬁT:5Tum{::sﬁd;G&Tdsmcdﬁds-l-dg(}dsﬁdamcd;TdsTnqumCﬁT GalNAc
66407 | o TeoAgo-GalNACs-9, 511005 | o 3 |29
: -
ISIS | GaINAC;6,-0'AgGe Cos T e Tee CoeAgeGige ——
66696 | Ta"CurhaTaGaAe CoalaTn"Cu CoToT: 5/10/5 _;" € |30
1 1
ISIS | GalNAcs2i0'AdGes™Coes Tes Tes " CesAdsGis T s | s
66450 | "C A uTaGosAd™Coe Tt Te™Co™Cos Toe T $/10/5 ;‘ © |30
: 2
ISIS | GalNAe;10,-3'Ag0Ges"Cos T e Tes" CosAgsGis T s e
66688 | ™CaAueTaGasAds™Cas Ts Teg™Coos™Cres Tea T e 5/10/5 I; €130
; .
ISIS | GalNAcyS,-vAnGa"Calala"CataGaT i ik
66622 | "CosAdsTasGasAds™CasTasTes™Ces™Cos TesTe sno/s | G (30
3 it
ISIS | GalNAcsT-0'AdeGe Cos Tes Tes CosAdsGas Tas GalNA.
66698 | "CosAgsTasGusAds™Cas TasTes"Cos™Ces Tes Te Ul gl
| .

3ariaBHble OyKBbI YKA3bIBAIOT a30THCTOE OCHOBAHME IS KAXKIOTO HyKIeo3uaa, a "C
O3HaYaeT S5-MeTWINUTO3uH. HrkHMe UHACKCHL: «e» o3HavyaeT 2'-MOE moauduupoBaHHBIM
HYKJIe03U; «d» o3HayaeT [-D-2'-1e30KcupuOOHYKIIC03UT; «s» 03HaUaeT TuopochaTHyo
MEXHYKIICO3UAHYI0 CBSI3b(PS); «0» 03HauaeT pochoandpupHyro MEKHYKICO3UIHYIO CBSI3b

(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbrorupyroimue rpymnibl BbIIEICHBI JKUPHBIM

mpudTom.

Crpykrypa GalNAcs-1, mokazana panee B [Ipumepe 9. Ctpykrypa GalNAcs-3a mokazana

panee B [Ipumepe 39. Ctpykrypa GalNAcs-8a noka3zana panee B [Ipumepe 47. CTpykTypa

GalNAc3-9a nokasaHa panee B [Ipumepe 52. Ctpyktypa GalNAcs-6a moka3aHa paHee B

ITpumepe 51. Crpykrypa GalNAcs-2a nokasaHna panee B [Tpumepe 37. Crpykrypa GalNAcs-10a

nokaszana panee B [Ipumepe 46. Ctpyktypa GalNAc;-5a mokazaHa pasnee B [1pumepe 49.

Crpyktypa GalNAcs-7a noka3zaHa panee B [Ipumepe 48.
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Jleuenue

OJMroHyKJI€OTUIbI, TEPEUUCTICHHBIE BBIIIIE, UCIBITHIBAJIU in Vitro B MEPBUYHBIX
rENaTOUMTAPHBIX KJIETKAX MBILIEH, TOMEIIEHHBIX Ha IJTAHIIETHI IIPU INTOTHOCTH 25000 KIIETOK
Ha JIyHKY 1 oO6paboTanusbix 0,03, 0,08, 0,24, 0,74, 2,22, 6,67 viu 20 HM MoaupUIMmpoBaHHOTO
onuronykieotruaa. [lociae o6paboTku B TeueHue okoio 16 yacos, U3 ki1eTok Bbiaeani PHK
u uamepwid ypoBau MPHK nipu momotm konmuectsennow [P B peanbHOM BpeMeHH, a
ypoBHM MPHK SRB-1 III ckoppekTipoBaiv B COOTBETCTBUU ¢ 001mmM coaepxkanuem PHK,
n3MepeHHbIM Ipu oMoid RIBOGREEN®.

IC5( paccurTanu Mo CTaHJAPTHBIM CIIOCO0aM, a Pe3yJIbTaThl MPeACTaBIeHbI B Tabmuie

40. Pe3ynbTaThl MOKA3bIBAIOT, YTO MPHU YCIOBUSX CBOOOTHOTO MOTJIOMIEHUS], B KOTOPBIX HE
MIPUMEHSUIA HUKAKUE PeareHThl WK 3JIEKTPOUMITYJIbCHBIE IPUEMBI JUIsl UICKYCCTBEHHOT'O
YCKOPEHUS BXO/1a OJIMTOHYKJICOTUIOB B KJIIETKH, OJIMTOHYKJIEOTH/IbI, COJIEPIKAIIINE KOHBIOTAT
GalNAc, ObUH cylIiecTBeHHO 0osiee 3(PeKTUBHBIMU B TEMATOLMTAX, YeM UCXOTHBIMI
oyronykJiieotut (ISIS 353382), kotopsiit He coaepkUT KoHbrorat GalNAc.

Tabanua 40
ASO I1Csp (M) thr:::::"‘mmt Kossiorar Si%?“
_ISIS 353382 190° PS HeT 28
ISIS 655861 11° PS GalNAc;-1 29
ISIS 655862 3 PO/PS GalNAc;-1 29
ISIS 661161 15* ~ PS GalNAc;-3 30
ISIS 665001 | 20 PS GalNAc;-8 30
ISIS 664078 55 PS GalNA¢;-9 29
ISIS 666961 22° PS GalNAc:-6 30
ISIS 664507 30 PS GalNAc;-2 30
ISIS 666881 30 PS GalNAc;-10 30
[SIS 666224 30° _ PS GalNA¢;-5 30
ISIS 666981 40 PS GalNAc;-7 30

‘CpenHee jU1s8 HECKOIBLKHX TOBTOPOB.
ITpumep 61. [Tosryyenne onuromepHoro coenunenus 175, conepxaiero GalNAcs-12
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AcD
prOJ]\N\’O OAC H Ha BOC. /U\ G ?Ac
—_— “N N7 >0 17
WM ac H H g \f;’r;fl’\ BE
166 167 e
HOOC
H
N
AcO cBz” ~ "N "—COOH
. OAc COOH
ToK o~ J‘I\/\/\ 0 ! 169
HzN N A Zoac
axmM HN . HBTU DIEA AM®A
168
AcO_ OAc
') Ojio‘\c
/“\,/\/\/OW
0O H HN HN‘AC
H\-Nﬁ
H AcO
0
@\/O\H,N\/\\/\,_/N 1 )Ok/\/_\ o QAc
0 NN fO\L—T\_,OAc
0" 4N H H HN
“AC
0
HN Ac0,
HJ\,\/\ OAC
~0_0
LI\HN OAC
170 "AC AcO OAC
0 0
PN
PA(OH),/C, Hy 0 H HN e
MeOH/EI0AC I)VNW
HoN N © 0 N\ oAc
7 A N I ’u\\/ 0
NN \/'\/0\&_?‘\ o
O"HN H H HN
e
0
HN AcO
»Jj\,,\,\ OAc
~0_0
“~Zonc
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Benaun(nepd Topd eHun}myrapar

;
IOM®A
AcO OAc
O (0]
0 OAc
Ve \fr"ll'ﬁ-
& W HN)K/\\'/\\ HN"'\-..N
(\),NJ“’
/'
Q\/O\n/\/\[rn AN * Q ko] OIAC
—”\ o 0
ol N \.‘,ANJ\/\A/,O 7 OAc
HN\\\H H HN .
Ac
0]
HN-—-.JK/\/\ AcO OAc
_.0 ONE ]
\Ljf\ OAC
HN\
Ac
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PO(OH); /C . H2

I

- s o1,
MeOH ) EtCAC HO \NA/\EN ;: Nf\./‘*N’u\/ \/\\/OaL—T\ AC
QO 0 }.N H H HN Ac
o A
HN\JK/\/\ OAC
), B
\éa—f\ OAC
173 L
ACOE/GAC
o} 0 \grﬂ)fo»‘c
PF:—T;:M HNM T HNGe
DIE 0O H
I
£ F . 5 " A‘:Ow oac
N o]
N A 0
F—@‘om ST N/\,/“N)}\/\\/\/ \L-T-‘m"ZOAC
¢ F 07PN~ H e
0 AcO
HNMIK/\/\ OAC
o O
= \L‘f\fo AC
HN
174 BC
8l
o
3 L] Il
(5060 )0 -F-0~CHole—;
du
174 1. BapaTves it Sychep, AMCO, pH 8.5 wows. T-pa
2. BOo4AH BVVHBE HDMWE T-pB
OH OH
HD
g
AcHN W‘J'L\
HH
- \'N
HO X —C \T':»’-‘

H =
N
&

sy
e

Coenunenue 169 umeercs B mpoaaxe. Coeaunenue 172 moryuunu 1o6aBlIeHHeM OCH3UIT
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(mepdropdenmn)riayrapata k coequaenuto 171. bensun(neppropdennn)riryrapat moaydmin
nob6asiaenreM PFP-TMK u DIEA k 5-(0eH3u0KCcH)-5-0KconeHTaHOBOM kuciote B JIM®DA.
OmuromepHoe Coequnenue 175, conepikaiiiee KOHbIOrupyoiyto rpynmny GalNAcs-12,

MIOJIyYWIIN U3 coeuHenus 174 o ob1mmmM criocobam, npencrabicHHbIM B [Tpumepe 46.
Kunacrepnas yacts GalNAc; konbrorupyomei rpynmst GalNAcs3-12 (GalNAc3-12,) MoxkeT

OBITh KOMOMHUPOBAHA C JIFOOBIM PACHICTUISIEMbIM (PPATMEHTOM TSI TIOJTYYSHUSI Pa3TAIHBIX
KOHBIOTUPYIOIIMX I'PYIIL. B HEKOTOPBIX BapUaHTax peaan3aiuy U300 peTeHUs pacIlerisieMbIi
dbparmenT npeacrasiser codoit -P(=0)(OH)-A4-P(=0)(OH)-. CtpykTrypa GalNAc;-12

(GalNAc3-12,-CM-) nnpencraBiieHa HAXKE:

OHOH
HO 0 o 0

ACHN \/MNH
OtbH N
HO‘&O\,O i i(i\/\
o)
o)
AcHN \/\’\/KN/\/\N/U\‘N " H o é
H H H N=ty” ¢
H N 8
A0 ’
Q
f/fNH

HO
HO
NHAc

ITpumep 62. ITonyuenne onuromepHoro coearuenus 180, conepxkatero GalNAc;-13
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~_N @ 0 P —_— -
176 HzN \g/‘J/LE \/\/\g’ DIEA. AM®A

OAC _OAc &
Acog:l,.ﬂo
AcHN “‘/V\/U\NH
OAc _OAc H
0 H H.. PdIC
Aep 0~ - 0\/© —_—
AcHN N N
OAC __OAc (
20 T2 "
OAc _0Ac
0
AcHN “/WI\NH
OAc _0OAc \\’
0 B H 9 PFP-TOK TEA
H H OMOA
OAc _0Ac K 178
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179
o HN
AcO o

' o 83e
2 2
OLIGO *O—F|’—0“(CH2)6‘NH2
OH
1. BopaTtHblin 6ydep, AMCO, pH 8,5, KoMH. T-pa

-

2. BOQH. aMMMaK, KOMH. T-pa

/Lo O H ©
HOb-\\/O\/\/-\)j\ N\HJ\ -~ NH/%O
4
AcHN E M{)r

O
OH _OH H/ 180

/0 HN

Ho&ﬂg,o\/\/\/go

AcHN

Iz

Coenuuenue 176 noyuuiiv o odiieMy crocoOy, npeacraBieHHoMy B [Ipumepe 2.
OmuromepHoe coequnenue 180, conepxaliee KoHbrorupyromyto rpynmny GalNAcs-13,

MOJTYYMIIN U3 coequHeHust 177 mo oOmuM criocobaM, ripeacTaBieHHbIM B [Ipumepe 49.
Knacrepnas gacts GalNAc; xonsrorupyromen rpynmsl GalNAcs-13 (GalNAcs3-13,) Moxer

OBITH KOMOMHMPOBAHA C JIIOOBIM PACIHICTIIIEMBIM (PPArMEHTOM 17151 TIOJTYUEHUST PA3TUIHBIX
KOHBIOTUPYIOIIMX I'PYMIL. B HEKOTOPBIX BapHaHTaX pean3aly H300peTeH sl paCIeTIIeMbIi
dbparment npeacrasinset codot -P(=0)(OH)-A4-P(=0)(OH)-. CtpykTtypa GalNAc;-13

(GalNAc3-13,-CM-) npencraBiieHa HAXKE:

Crp.: 234
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OHOH
R & \/\/\)?\
O NH
AcHN
OHOH
’ HO 0 0 H © o}
AcHN H O H 8
0
0 Ho OH \/ﬁw/\)*‘NH
0 0O
H055%¢/

NHAc

ITpumep 63. Ilonyuenne onuromepHoro coenunenus 188, conepxaiero GalNAcs-14
5
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OAc
W Ho‘{‘\)’N .
r Ho”('\)gNHz m AcO 7
g‘m/\,,o\afwmaz 181 Ho’(\«)gNm/\/O NHCBZ ) 7/
0 0 HBTU, DIEA 6 4, O
% 3 AMOA - .
o TN
13 5H
182
OAcC
AcO
AcO X%Lﬂf\w %A,o{\}“
oac NHAC p OAc

oLt %NHCBZ e 0

NHAC

OAC
AcO
;(_»j { oL TN
&’A/ - i
HAc
NHA:: 183 184
A0 OAC H
,o”f\)/sN 0
s 5 1. PAIC. H;
m XD OAC j‘ \ 2. PFP.T®K, pyr,
— &Q/o’f\)/” W/\/ NH MDA
ACO:&_—F’\
HBTU, DIEA, [IM®A NH‘E;S..: }\_/‘ 2
0 N
ACO&\Q/ M;H < S
MHAC
186
QAc
ACO\ H F
N |
Aco%lof\)/ﬁ T o 0 F\r/f\rF
OAC NHAc 4 O © | | |
AcO /J\/\)\ Ry
A b
AcO y 6 o F
NHAC 0 o 3
OA )\
AcO = L/TN
0
AcO N/ gH
NHAC
187
o B3 Ho OH b\‘}z
bo S
HO 07 ™g
COLIED-0-#-0{CHyle-NH; o O Tic H I ) S W
o
1gy 1 BoparHei &ep. aMco. o Df'\};“rw—*ﬂ% N OLIGO
RH8Scovivpa HAc O o O
2. BO0H AMMAIE KOMH, T-pa HO OH N}L"}
HO UEH 188
NHAC

Coenunenus 181 u 185 umerorcs B mpoaaxe. Onuromepnoe Coequnenue 188, conepikaiiee
KoHBIoTUpytolnyto rpynny GalNAcs-14, moiayuuiu u3 coerHeHus 187 mo o61mm cnocodam,
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npeacrasiieHHbIM B [Ipumepe 46. Kitacrepnas yactb GalNAC3 KOHBIOTUPYIOLLEH I'PYIIIBI
GalNAcs-14 (GalNAc3-14,) MoxeT ObITh KOMOMHUPOBaHA C JIIOOBIM PACIIETIIIEMbIM

(dbparMeHTOM JIJ1s TOJIyYEeHUS PA3TUIHBIX KOHBIOTUPYIOIIUX I'PYIIT. B HEKOTOPBIX BapraHTax
peanusanuu n300peTeHus paciierisseMblil pparment npeacrasiseT codoi -P(=0)(OH)-A4-P
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30

35
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45

(=O)(OH)-. CtpykTypa GalNAc3-14 (GalNAc3-14,-CM-) npeAcTaBlIeHa HUXE:

HOOH
o
AcHN
HQOH
0 J\ﬁo J\/\/U\
AcHN
HOOH /[J
o)
Hoﬁﬁ/omﬁ o
AcHN

ITpumep 64. Ilonyuenne onuromepHoro coearuenus 197, conepxkatero GalNAcs-15

Aco OAc o OTBS 0TBS
o i |
ot B g (3
[ ( 189 0 O-\_,/‘““/
ACHN ﬁ AcO ~
7 HBTU. DIEA AcHN
AMOA 190
7 . NHy¥MeOH OTBS
Ho OH O B2:0. DMAP
i G i |
ACHN
191
OH
OTBS O”
BzO OBz \
Bz0 0Bz (j EtsN.HF O o~
Jq\% Bz0
BzO
ACHN
AcHN 193

192

N
O W/
TwodocthopunupoBanue  gzp 0Bz O 0

ACHN

BzO

194
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DMTO,

DMTO faee X
.‘.--\h_,.o..-;___.o.{ Tl E__-__Gigp_“}““h[‘ssf}
0

DMTO

186
OH
HO -
\‘_
T
A
e TN 0
¥ c.hP‘
0 & | oM
o o
/ il =
JOH : s Ls ] B 0. 1 O_r r "
& 5 ) é, D T CM J_ongo |
M H
i - » -
MHAE 5 'T
O—F—0H
.." 11
P 11
{ ) ln]
-,
R 197
S
oH (o]

HO & O,/

. “:-"

Hl::l' WHAC

Coenunenue 189 umeercs B mpoaaxe. CoeauHenye 195 Moryuuiu mo oodIemMy crnocooy,
npencrasienHoMy B [Ipumepe 31. Onuromepnoe coenunenue 197, coaepxkaiee
KoHblorupytomyto rpymmny GalNAcs;-15, nonyuwnm u3 coenunennii 194 u 195, npumenus

CTaHOapPTHBIC CITOCOOBI CHHTE3a OJIMTOHYKJICOTHIOB. KJ'IaCTCpHaH qacCTb GalNAc3

KoHbrorupytouiei rpymmbl GalNAcs3-15 (GalNAc3-15,) MokeT ObITh KOMOMHUPOBAHA C JTIOOBIM

pacIeruIseMbIM (DparMeHTOM C TOJIYYCHUEM Pa3IMIHbIX KOHBIOTUPYIOIIUX I'PyIIL. B
HEKOTOPBIX BapHaHTaX peaii3aliid H300pETECHUS PaCIICIUISCMbIN (pparMeHT MpeACTaBIIsIeT
coboti -P(=0)(OH)-A4-P(=0)(OH)-. CtpykTypa GalNAc3-15 (GalNAc3-15,-CM-) npencrabiieHa

U '3]9/\/\0/}“ Nov

o

HUWXE:
HOOH
HOM/O O/
N
AcHN \/\/%r
HOOH
0
HO =
AcHN
HQ OH

HOC
NHAc

gt
o

OoM
8]

ITpumep 65. J10303aBUCUMOE UCCIIENOBAHUE OJIMTOHYKJIEOTUIOB, COIEpKAIIUX 5'-
KOHBIOTMpyomyto rpymmy (cpaBHenue GalNAcs-3, 12, 13, 14 u 15), Hanenensbix Ha SRB-1,

in vivo
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OnuroHyKiaeoTU b, IEPEUUCIIEHHBIE HUXKE, UCTIBITAIU B 10303aBUCUMOM UCCIIEN0BAHUN
AHTUCMBICTIOBOTO MHIMOUpoBaHus SRB-1 y mbrmen. Hekonbroruposannslit ISIS 353382
BKJIIOUMJIM B KauecTBe cTa”aapra. Kaxnas uz konstorupytonmx rpynn GalNAcs Obuta

MPUCOETUHEHA K 5'-KOHIIY COOTBETCTBYIOIETO OJIMTOHYKJICOTH A TTPH TOMOIIU
pacmeruisieMoro ¢pparmenTa ¢hochoaudbup-cBI3aHHOTO 2'-1e30KCHaICHO3UHOBOTO
HYKJICO3U/1a.

Tabauna 41

Moamduunposanunie ASO, naneaennsie na SRB-1

: ISIS IlocnegoeatensHocTs (0T 37 K 37) Konstorar SEQ
| No 1D
MNO.
35333 GﬁmCA‘.STEETﬂm(—‘ﬁ"ﬁkdsﬁdsrrdsmcd:ﬁds'rdsﬁdsﬂdsmcdsTdsTcschﬁmEcsT HET 28
esle
66116 | GalNAcs-3,- GalNAc;-3 | 30
. L 1 T Ly m al 1 m “* )
! n‘ﬁ'ﬁu(—‘cﬁ‘ Lﬂiﬁrﬁ L:tﬁds(-ldsl—ds LdSAdSTdS{,dEAd;“CdSTdS
1T Cog CesTesTe o .
{67114 | GalNAcy-12,- GalNAc;-12 | 30
| | m m m m
| 4 n‘A'TG:ﬁ CE\'T:'STE Cﬁ-ﬂidsad:Tds Cd:AdSTdEGdsAd.i Cdgde
‘I.r.i C‘ES CCF]'-E!-'[.E
67006 | GalNAc;-13,- GalNAcs-13 | 30
m [ii] 111 141
1 n‘i'!-duc‘:i C:s.l-n-rti Cn"'\dsc’ds.l.ds cw’\d*].dsﬁd;i’\ds CdsTds
m_ m
e T-rs C-:s Cc:Tl:sT-: S | K
67126 | GalNAc;-14,- GalNAcs-14 | 30
m m m m
1 n‘A'gnGr:;’ Cl:sT:sTcs C:sAdsGdsTds Cds!ﬂlds-[dsﬂdsﬁds CdsTds
g oo o o
67126 | GaINAcs-15,- GalNAcs-15 | 30
m m m
2 n'*:unt.:. CeTeTe CoAaGaTa Cds"\'di-l-di{:‘dshdsmcd;.r@
Tr.':s C:a Ccsll.r[-l:

3arnaBHble OYKBbI YKA3bIBAIOT A30TUCTOE OCHOBAHME [T KAXKIOI0 HYKIeo3uaa, a 'C
O3HaYaeT S-MeTWInuTo3uH. HukHue uHaeKCeh: «e» o3Hauvaet 2'-MOE moauduimpoBaHHBIM
HYKJIe03UT; «d» 03HavaeT B-D-2'-1e30KCUpUOOHYKIIE03UT; «$» 03HaAYaeT THO(hOoCchATHYIO
MEXHYKJICO3UIHYIO CBsI3b(PS); «0» o3HauaeT ¢pochoamdpupHyo MeKHYKICO3UTHYIO CBS3b
(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbtorupytoiye rpynibl BbIIEICHBI JKUPHBIM
mpudToM.

Crpykrypa GalNAcs;-3, nokasana pasnee B [ Ipumepe 39. Ctpykrypa GalNAcs-12a moka3zana
panee B IIpumepe 61. Ctpykrypa GalNAcs-13a nokazana panee B [Ipumepe 62. CtpykTrypa
GalNAcs-14a noka3zana pasee B [Ipumepe 63. Ctpykrypa GalNAc;-15a noka3aHa paHee B

[Tpumepe 64.

Jleuenue

[ITectu-BocbmuHenenbHbIM Mbliiam C57bl6 (Jackson Laboratory, bBap-Xap6op, mrat MaH)
OJIMH WJIM 1BA Pa3a BBEJIM MTOJIKOKHYIO0 MHBEKIUIO JO3bI, TPEICTABICHHON HUXKE, COCIMHEHUS
ISIS 353382, 661161, 671144, 670061, 671261, 671262 unu coneBoro pactsopa. MaIiu,
KOTOPBIM BBOJIWIN J103Y JIBA Pa3a, BTOPYIO 03y BBOJWJIY YEPE3 TPU AHS ITOCIIE IEPBOM JO3BI.
Kaxnas skcriepyuMeHTalIbHas TpyNIa cocTosa U3 4 )KUBOTHBIX. MBIIIEH YMEPTBUIIU YePE3
72 yacoB mocie NocieaHero BeeaeHus aiist onpenenenus: yposueii MPHK SRB-1 B neuenu
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npu nomoiiy [TLP B pearibHOM BpeMeHU M peareHTa sl KOJIMYECTBEHHOI'O OMPEeAeICHUS
PHK RIBOGREEN® (Molecular Probes, Inc., FOmxuH, mtat OperoH) no craHgapTHBIM
MIPOTOKOJIaM. Pe3ybTaThl, NOKa3aHHbIE HUXKE, IIPEICTABIIEHBI KAK CPEIHUI TPOLEHT yPOBHEN
MPHK SRB-1 151 Ka)xa0i s5KCliepUMEHTAIbHOM TPYIIIBI, HOPMAIIM30BAHHBIX K KOHTPOJIBHOMY
00pa3sity, 00paboTaHHOMY COJIEBBIM PACTBOPOM.

Kaxk mokazano B Tabmune 42, 1edeHre aHTUCMBICIIOBBIMU OJIMTOHYKJICOTUAAMU CHUKAET
ypoBau MPHK SRB-1 no303aBucumbiM o6pa3zom. He Hab1r01a711 3HAYMTETBHOM pa3HUILIBI
HOKJIayHa MUILIEHA MEX/y )KUBOTHBIMM, ITOJIyYaBIIMMHU OJHY 103y, U ’KUBOTHBIMH,
roJty4yaBIIuMu ABe 103bI (cM. ISIS 353382 B mo3ax 30 u 2x15 mr/kr; u ISIS 661161 B mo3ax 5
U 2%2,5 MI/KT). AHTUCMBICIIOBBIE OJIMT OHYKJICOTU/IbI, cofieprkatiue hochoanspup-cBsizaHHbIe
koHbroratel GalNAcs3-3, 12, 13, 14 1 15, AeMOHCTPUPYIOT CYIIECTBEHHOE YCUIICHUE

3¢ dexTUBHOCTH, 110 CPABHEHUIO C HEKOHBIOTMPOBAHHBIM aHTUCMBICTIOBBIM OJIMTOHYKJIEOTUIOM
(ISIS 335382).

Tabdanna 42
MPHK SRB-1 (% oT1 coueBoro pacrsopa)
ISIS Ne JHo3za (Mr/xr) MPHK SRB-1 (% | EDsg(Mr/kr) Kousplorar
OT COJICBOTO
pacTBOpa)
Conesoii pacTBop | H.AI. 100,0 H.1. H.J.
3 85,0
10 69,2
353382 30 34.2 22,4 HEeT
2x15 36,0
0,5 87.4
1,5 59,0
661161 5 25,6 2,2 GalNAc;-3
2x2,5 27.5
15 17,4
0,5 101,2
1,5 76,1
671144 5 32.0 34 GalNAcs-12
15 17,6
0,5 94,8
1,5 57.8 .
670061 5 20.7 2,1 GalNAc3-13
15 13,3
0,5 110,7
1.5 81,9
671261 5 39.8 4,1 GalNAc;-14
15 14,1
0,5 1094
1,5 99.5 X
671262 5 69.2 98 GalNAc;3-15
15 36,1

VYpoBHU TpaHCAMUHA3BI B [I€YCHHU, AJIAHUH-aMUHOTpaHcpepassl (ALT) u acnaprat-
amuHOTpaHcPepasbl (AST) B CBIBOPOTKE U3MEPSITA OTHOCUTENIBHO MBIIIEH, UHBELUPOBAHHBIX
COJIEBBIM PACTBOPOM, IIPUMEHSISI CTAHIAPTHBIE TPOTOKOJIbL. OLUEHWIN TaKXe 0OIIMI
OounmupyOuH 1 a30T ModeBHHBI KpoBu (AMK). [IpoBepuiu n3smMeHeHue Macchl Tena, KOTOpoe
CYILLIECTBEHHO HE OTJIMYAJIOCH OT I'PYIIIBI C COJIEBBIM PACTBOPOM (JAHHBIE HE IIOKA3aHBI).
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3nauenust ALT, AST, obmero ounupyobuna u AMK nipencrasienst Huxke B Tadmune 43.

Tabauna 43
Joza ALT AST O61mmit AMK
IS1S Ne (Mr/kr) (em./m) (ex./m) | GuHpyOHH | (MI/mT) KEHROTIT
(/)

Conesoii pacTBop | H.A. 28| 60 0,1 39 |un

3 30 7 0,2 36

10 25 78 0,2 36
S 30 28 62 0.2 35 | B

2x 15 22 59 02| 33 ]

0,5 39 72 0,2 34

K- 26 50 0,2 i3
661161 ] 41 80 0,2 32 | GalNAcs-3

x2S 24 72 0,2 28
I b I 32 69 0,2 36

0,5 25 39 02| 34

1,5 26 55 0,2 28 | GalNAcs-
Ll |5 48 82 0,2 3412

| 15 23 46 0,2 32

0,5 27 53 0,2 i3

1.5 . 45 0,2 35 | GalNAc;-
470061 5 23 58 | 01| 34|13

15 24 72 0,1 3l

10,5 69 99 0,1 i3

1,5 34 62 0,1 33 | GalNAcs-
oy 5 43 73 0,1 32114

15 32 53 0,2 30

0.3 24] 51 02| 29|

1,5 32 62 0,1 31 | GalNAcs-
R 5 T30 76 0.2 32] 15

15 31 64 0.1 32 |

[Tpumep 66. BiausiHue pazmudyHBIX pacHIeUIsieMbIX ()parMeHTOB Ha AHTUCMBICIIOBOE
WHTMOWPOBAHME in Vivo MO IEUCTBUEM OJIMTOHYKJIEOTHIOB, HalleJIeHHbIX Ha SRB-1,
conepxkauux knacrep 5'-GalNAcj

OMroHyKJI€OTUIbI, TIEPEUNCIICHHBIC HUKE, UCTTBITANIA B 10303aBUCMMOM HCCIIeI0OBAHUN
AHTUCMBICTIOBOTO UHTHOUpOBaHUs SRB-1 y mbimeit. Kaxaas U3 KOHbIOTUPYIOLIMX TPYIII
GalNAc; Obu1a MpUCOeAMHEHA K 5'-KOHIYy COOTBETCTBYIOILETO OJIUTOHYKJIEOTH/IA ITPY TTIOMOIIU

dhochoanapup-cBa3aHHOrO HyKjIeo3uaa (paciierisieMsiin hparmeHT (CM)).

Tabnuna 44
Mommduunposanunie ASQO, nanenennsie na SRB-1

ISIS | Mocaenosarensuocts (or5 K 37) Knacrep CM | SEQ
Ne GalNAc; 1D

- - o ——————— - NO‘
?61 e G-m"E"Ll"“'hd"ﬂcsmccsTcsT:schs"ﬁ‘dsGni-sTd_r. Caas GalNAc-3a. | A |30

TLOA G T T it C T T,

67069 | GalNAcs-3,- GalMNAci-3a Ta |33
9
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e i

'ld,uCJT(;n(,T{,idm |

en el e ds * ds
|C h [dsTdsTcu C CHTﬂFIc
| 67070 1'L-aINAcJ=3. | GalNAcs-3a | Ae | 30
m m
0 gl C.T T:? Cﬁﬁdsf‘ds'i"ds C AT, !
(‘rda-hdi (:’ d:. en Cw C:a-.[-esT‘ : L :
67070 GHIN:"E]- - GalNAcs-3a T. i3

I r..,cJLIILAd;:J‘ILAI

en e e ds © ds

Gy A, T C LT]

ds " ds " eo g5 £5 &

67116 immm,-ls- | GalNAcs-13a | Ag | 30
B | kG O T T O ARG, kT

mmm cuds ds” “ds * ds |

Gl CTT T T

“ds " ds  eo =] |

3ariaBHbIe OYKBBI YKa3bIBAIOT A30TUCTOE OCHOBAHUE JIJISI KAXKI0r0 Hykjieo3uaa, a TC
O3HaYaeT S-MeTWIUTO3uH. HukHMe HHACKCH: «e» o3HauaeT 2'-MOE moauduimpoBaHHBIM
HYKJIe03UT; «d» 03HavyaeT B-D-2'-1e30KCUpUOOHYKIIC03UT; «S» 03HaYaeT THO(hOoCchATHYIO
MEXHYKJICO3UTHYIO CBsI3b(PS); «0» 03Hauaet pochoansrpupHyo MeKHYKICOZUTHYIO CBS3b
(PO); u «o'» o3nauaet -O-P(=0)(OH)-. Konbtorupytoiye rpymnibl BbII€JIEHbBI )KUPHBIM
mpudTOM.

Crpykrypa GalNAc;-3, nokaszana pasnee B [ Ipumepe 39. CtpykTypa GalNAcs-13a moka3zaHa
panee B [Ipumepe 62.

Jleuenue

[Iectu-BocbmuneaenbHbIM MbIaMm C57bl6 (Jackson Laboratory, bap-Xap06op, mrat Mah)
BBEJIM OTHOKPATHYIO [TOJIKOXKHYIO0 UHBEKIUIO T03bI, IPEACTABIEHHON HUXE, coeauHenus [SIS
661161, 670699, 670700, 670701, 671165 unu cosieBoro pactBopa. Kaxkaas skcnepuMeHTaIbHast
TpynIla coCTOsA U3 4 KUBOTHBIX. MBIIIIEH YMEPTBUIIN YEPE3 72 4ACOB NOCIE MOCIEAHETO
BBeieHUs i1 onpeaeneHus ypoBHelt MPHK SRB-1 B neuenu npu momoru [ TP B peansHOM
BPEMEHHU U peareHTa a1 KoamuectrBeHHOro onpeneneHus PHK RIBOGREEN® (Molecular
Probes, Inc., FOmxun, mtat Operox) no craHaapTHbIM MPOTOKOJIaM. Pe3ynbTaThl, moka3aHHbIe
HUWXe, IPEACTaBIIEHbI Kak cpeaHui npoueHT ypoBHeil MPHK SRB-1 nis kaxxnon
IKCIIEPUMEHTATIBHOM FPYIIbI, HOPMAJIM30BAHHBIX K KOHTPOJIBHOMY 00pasily, 00padboTaHHOMY
COJIEBBIM PACTBOPOM.

Kaxk noka3zano B Tabmnuue 45, 1edeHre aHTUCMBICIIOBBIMHU OJIMTOHYKIICOTUAAMU CHUKAET
ypoBHu MPHK SRB-1 10303aBrcuMbIiM 00pa3oM. Bce aHTUCMBICTIOBBIE OJIMUTOHYKJIEOTHU/IBI,
coziepKaIye pa3IMIHbIe pacileruisieMble (PparMeHThI, JEMOHCTPUPYIOT OJUHAKOBYIO
3(PEKTUBHOCT.
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Tabauna 45
MPHK SRB-1 (% o1 cosieBoro pacreopa)
ISIS Ne Jloza (Mr/kr) MPHK SRB-1 Knacrep cM
(% ot GalNAc;
COJIEBOTO
pacTBopa)
Conesoii H.J. 100,0 < H.J.
PacTBOp ' A
0,5 87.8
15 61,3
661161 5 33.8 GalNAc;-3a Ay
15 14,0
0.5 89,4
F (e | 394 :
670699 5 313 GalNAc;-3a Ta
15 17,1
0.5 : 73,0 |
1.5 | 63,3
670700 5 3.8 GalNAc;-3a A
_____ 5 {179
0,5 79,1
1.5 59,2
670701 S — 135.8 ] GalNAc;-3a Te
15 17,7
0,5 76,4
1.5 43,2 5
671165 5 22,6 GalNAc;-13a | A4
15 10,0

YpoBHU TpaHCAMHHA3BI B II€YEHU, ATAHUH-aMUHOTpaHcdepasbl (ALT) u acnaprat-
aMmuHoTpaHcdepassl (AST) B CBIBOPOTKE U3MEPSIIM OTHOCUTEIIBHO MBIIIEH, UHBELUPOBAHHBIX
COJIEBBIM PACTBOPOM, IPUMEHSISI CTAHIAPTHBIE IPOTOKOIbL. OUEHWIN TaKXe 001U
OounmupyOuH 1 a30T ModeBHHBI KpoBu (AMK). [TpoBepuiu n3smMeHeHue Macchl Tena, KOTOpoe
CYILLIECTBEHHO HE OTJIMYAJIOCH OT I'PYIIIBI C COJIEBBIM PACTBOPOM ([JaHHBIE HE ITIOKA3aHBbI).
3nauenust ALT, AST, obmero ownmupyouna u AMK nipencraBiens Huxke B Ta0mune 46.

Tabanua 46
O6 i | CM
ISIS No Jloza ALT AST | Ounupyb AMK Knacrtep
S| (mr/kr) | (ea/n) | (em./m) MH (Mr/mn) GalNAc;
(Mr/m)
Conesoii | H.2. H.I.
pacteop 24 64 0,2 - 1
0,5 25 64 0,2 31
661161 1,5 24 50 0,2 32 | GalNAc;-3a | A4
5 26 55 0,2 28
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T 7T 52 02 3
05 2] 83 0.2 31
1.5 331 58 0.2 2
670699 5 26 70 02 79 GalNAcs-3a | Ty
15 25 67 0.2 29
0.5 0] 74 02 27
1.5 1B 62 02 27
670700 |+ ht 55 27| GalNAcs-3a | A,
15 s 87 0.1 25
0.5 01 77 0.2 27
1.5 2| 55 02 30
670701 |+ 2, 2 02 23 GalNAcy-3a [T,
15 31 82 02 24
0.5 | 8 0.2 26
1.5 71 71 0.1 24 | GalNAcs-
671165 I3 3 91 0.2 261 13a Ad
15 n 56 0.2 29

ITpumep 67. [Tonyuenne onuromepHoro coenuuenus 199, conepxaiero GalNAcs-16

Crp.: 244
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OAcC
Aw&mc 0
AcHN \L-D’AH’
o 2 \\-)/‘N
c OAC
\(_,)/\/‘L /\Q/NNH H ODMTI' ]
Acok :74/0 N B/~\ N 1. SAHT apHbLI aHrMapUg,
AcHN DMAP, X3
OAC _oAc O\ 2 IMOA, HBTU, DIEA.
PS-SS

'\@ HN H
Acg d-\_rr:lywo \,H}/\g”\/@y - 0

98d
AcO OAC
0 X 4
N
A«:O&(Q/O WQ\/T\IW;/
AcHN oDMT
AcO OAc | . j .
0 N J\@)L : 1. JAHK cuuT e3ar
N . op
A:Oww/\g/ \@/2\/ i 3 NQ 2 BogH. NH: >
ACHN 8 .
ACO OAC A
Acoﬁ(ﬂ O‘{’r\/jr/ -H/z A
AcHN 198 a
HO OH
H H
Ho&;,’ﬂ/"\(.}/x N AN A0
2 /\g/ 2 ~(cm -
pooe il o . P (eh ) oigo )
HO kk/’ﬂ O‘f\?”\/\g/ H/\/ —*H*‘J%N'
ACHN Q
H
HO OH HN
N~
0
- ,ﬂﬁ“‘/jf/ 2
AcHN -

OmuromepHoe coegunenue 199, conepxaliee KoHbrorupytoiyio rpymnmny GalNAcs-16,

MIOJIyYWIIU 110 OOIIMM criocobaM, npencrasieHHbIM B [Ipumepax 7 u 9. Kitacrepnas yactb
GalNAcj konbrorupytouiei rpynmsl GalNAcs-16 (GalNAcs-16,) MOkeT ObITh KOMOMHUPOBAHA

C JIFOOBIM pacHIeIIIeMbIM (PparMeHTOM JIJIsI ITOTYUSHHS PA3TUIHBIX KOHBIOTUPYIONTUX TPy B
HEKOTOPBIX BApUAHTAX peaiM3alyy U300peTeHUs paclleruisieMbli (h)parMeHT MpeaCTaBISET
coboii -P(=0)(OH)-A 4-P(=0)(OH)-. Ctpyktypa GalNAc3-16 (GalNAc;-16,-CM-) npeacraBieHa

HUKC:

Crp.: 245
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HQOH 0 o}
O
O N
t ) > 4 H (com
OOH AcHN 0 0 0
O H
4 2 0
AcHN OH
HOOH 0

o) /Tfm

0] N o]

Hojt:%A/ f H”ﬁg\u
AcHN
ITpumep 68. ITonyuenne onuromepHoro coearnenus 200, conepxkatero GalNAc;-17
QAL
aco f50Ac 3 5 ﬁ
"*W“'}\"OM“‘”HN’M 0 Fo (OOCD)0 JHGHEH‘JH;
QAC_OAac o H o oF _F H
Acﬂb—{é\/ﬂfWJ\NMNH H N/-ﬁ\/\}\o 1. Gopamwwi Gydep, JMCO. pH B.5. konm, T-pa
n"':F“EJ*ML: OAc " H E/\ H 2 BOOH. aMMWAK, KDMH. T-p3
Acﬂ&.‘—@;ﬁmﬁgnwm
102a
HO OH | 0
HO = ,—D’T‘EH““‘“ N
H

AcH 0 0

OH Q we RN (.
o =2 ﬁﬂfnnwﬁﬁAH/’_TH I4Tﬁ“0 (om}{ouco]
AcH
HOOH o]
0 -
Y 0
. ALY R
200

Omuromepnoe coenunenue 200, coeprkaniee KoHborupytouyto rpynmny GalNAcs-17,
TTOJTYYMJIIU TT0 OOIIMM criocobaMm, mpeactaBieHHbIM B [Ipumepe 46. Knactepnast yacts GalNAcs
KoHbrorUpytoien rpymmbl GalNAcs-17 (GalNAcs-17,) MokeT ObITh KOMOUHUPOBAHA C JTIOOBIM

pacmieruisieMbIM GparMeHTOM IS TTOJYUYEeHMS Pa3JIMIHBIX KOHBIOTHPYIOIUX T'pyIi. B
HEKOTOPBIX BApHAHTAX peaii3aliid U300PETEHUS PaCHICTUISIEMbIN (PparMeHT MpeACTaBIIsIeT
coboti -P(=0)(OH)-A4-P(=0)(OH)-. CtpykTypa GalNAc3-17 (GalNAc3-17,-CM-) pencrapiieHa

HUWKC!

HOOH 0 0
O /\tj)L R
0 N
Hom  H m
HOOH AcHN 5 H 0 (8]
N
N L Nt (@
HO 0] N H H
3 H 0
AcHN
HQOH 0
8] A
0 N 0
AcHN

ITpumep 69. ITonyuenne onuromepHoro coearuenus 201, conepxkatero GalNAc;-18
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OmuromepnHoe coequnenue 201, copepxaliee KoHbrorupyrouyto rpynmny GalNAcs-18,
TMOJIyYMJIM 110 0011IMM criocobam, mpeacranieHHbIM B [Ipumepe 46. KinacrepHast uacts GalNAcs;
koHbtorupytoniei rpymnibl GalNAcs-18 (GalNAc3-18,) MoxkeT ObITh KOMOMHUPOBAHA C JTIOOBIM

pacHieruisieMbIM GparMeHTOM TS TTOJYUYCHMS Pa3IMIHBIX KOHBIOTHPYIOMIUX TPy, B
HEKOTOPBIX BApHAHTaX peain3aluid H300PETEHUS PaCIIeTUISIEMbIi (PparMeHT MpeACTaBIIsSIeT
coboti -P(=0)(OH)-A 4-P(=0)(OH)-. CtpykTypa GalNAc3-18 (GalNAc3-18,-CM-) mpencrapiieHa

HUKC:

HOOH 0 0
0 N
HO s H N
HO N
Qo N~ H Nt o—{em}—
HO
4 H o}
AcHN
HOOH 0
Q N
0 N 0
HO 4 H H
AcCHN

[Tpumep 70. [Tonyuenne onuromepHoro coenunenus 204, cogepxaiero GalNAc;-19

AcOOAC AcODAC

AcO %1.4,; x.f\/\)']\o HETU. J349A. DIEA = &T.\fﬂov\ﬂuﬂ\ D D

A DMTO AcHN (1 H
NH
64 b 202 DKMTO

> 47

HO
AcOOac o
0
THodoch OpMAXDOR aHKWe M
oocommpnngue 0 N, 2 P S
AcHN = \3,13\“,5
! 2. sogH NHa
203 pyTO (Pri)}sN

WY *ﬁw?ﬂ

Cr—'i’ —0OH

H&ﬂ’&’ "‘n’?ﬂ

0=P—0H
s

HO O

gﬂ“f’“ %TQJ@%-

AcHN

OmnuromepHoe COCI[I/IHCHI/IC 204, conmepxkaiiee KoHblorupyomyto rpymmny GalNAcs-19,
MOJIYYWIH U3 coeIMHeHUs 64 o ob1mM criocodam, npeacrasieHHbIM B [Ipumepe 52.
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Knacrepnas yacte GalNAcs konsrorupyrouien rpynmsl GalNAcs-19 (GalNAc3-19,) Moxer

OBITh KOMOMHHUPOBAHA C JIFOOBIM PaCIIEIIIeMbIM (DPArMEHTOM IS TTOJTYYSHUST Pa3IMIHbBIX
KOHBIOTUPYIOITUX T'PYIIL. B HEKOTOPBIX BapraHTaX peaii3aiiy N300 peTeHHSI PACIIETUISICMbIi
dbparmenT npencrasiset coooit -P(=0)(OH)-A4-P(=0)(OH)-. Ctpyktypa GalNAc3-19

(GalNAc3-19,-CM-) npencrabiieHa HAXKE:

OH
HOOH |
oS OAWQ
0 0
S O=P—OH
T
I
HOOH \
HO & O/\Ha/\(ofNQ
AcHN o-g OH
O
\\‘o
HQOH \
0 N
HO&Q/OW?O ;
AcHN

ITpumep 71. ITonyyenne onuromepHoro coenunenus 210, conepxaiero GalNAc;-20
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F
o}
I i F g H
Fe F EtN(iPr)z, CHaCN
° ] i 47 206 pMTO
205 .
HG
AcQOAc o
O
—
0 AcO \k‘-A/O \/\/\)kopfp
KzCOa/MetaHon EiN ‘W\N - AcHN 166
ACN
DMTC 207
AcOOA ?
RELLA0 o o} r(')\)l\N Bii Tuodoch opunNUpoR aHue
3 1] aa
ACO kﬁ/ovv\)\r\m }
AcHN

208 DMTO

0
AcOOQAC { 1. AHK cuHTesatop

/0 3 () NC
AcO iﬁ\/oﬁv’\/\\/’u\NH p \P ’,.-0\) 2. gofiH. NH3
ACHN 209 I
DKITO (Pri};N
:DH
0 o \/{%N
HO v 3
Ac [!:
0—P—0H
OH \,0
HO H 0]
ol N %VI\N )
HO 3 ]/ ) \\\0
AcCHN 9
O:II-’ —0OH

s

OH o) &
HO H :
e
HO 3 L
ACHN o 210 O

Coenunenue 205 nomyunu qooasneHneM PFP-TOK u DIEA k 6-(2,2,2-TpudTopaneramMuao)
TeKCAHOBOM KUCIIOTE B ALETOHUTPUJIE, KOTOPYIO MOITYYWIH J0OaBIEHUEM TPUDTOPYKCYCHOTO
aHTUApUIA K 6-aMUHOTEKCAHOBOM KHcIoTe. PeakiimoHHyo cMech Harpenu 10 80°C, 3atem
OXJIAJWIIM 10O KOMHATHOM TemiiepaTypbl. OnuromepHoe Coenunenue 210, comepkaiiee
KoHbIorHpytoulyto rpynmny GalNAcs-20, momyuniy u3 coenrHerust 208 mo o61muM criocodam,

npeacrasiieHHbIM B [Ipumepe 52. Kimacrepnas yactb GalNAC3 KOHBIOTUPYIOLIEH I'PYIIIBI

GalNAc3-20 (GalNAc3-20,) MOXeT ObITh KOMOMHUPOBaHA C JIIOOBIM PACIIETIIIEMbIM

Crp.: 249



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

(dbparMeHTOM JIJ1sl TOJIyYEeHUS pa3IMYHBIX KOHBIOTUPYIOIIUX I'PYMIl. B HEKOTOPBIX BapraHTax
peanusaruu n300peTeHus pacIierisseMblil pparmeHT npeacrasiseT codoi -P(=0)(OH)-A4-P

(=O)(OH)-. Ctpyktypa GalNAc3-20 (GalNAc3-20,-CM-) nnpeAcTaBlIeHa HUXE:

OH
o OH | 5 s
O N\/(’*)JRN
HO v
AcHN o ‘|3
O:II:’—OH
OH 5 L
0 A
AcHN 0 ?
O:T—OH
OH 5 RS
HO H N
) NN\N

AcHN 0 O :

ITpumep 72. Ilonydenne oauroMepHoro coeauHenus 215, cogepxatuero GalNAcs-21
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H
DlNH *mﬂ'ﬁ‘i‘: 0 OH
/J AcO iﬁ/g -~ ‘-/‘\-f”\ AcQ DAc 0
e " =230 & |5
I| AcHMN o AcO P B
OH BOP, EIN(PT). 1.2-AMXNOpaTaN AcH IQH
211 212
oomMmT
AcOOAR o
~0
DM T, nupuouH, KoM, T-pa XD J_pvm‘_’l[\“ Tuodoch OpHNUPOB aHne
AcHN
213 H
MNC
3 ‘)
s \ 1. AHK cuwTe3aTOp
PP s fava 2. BofpH. NH

OH
wo OH
0 -~ M
Hﬂﬁl\l/ﬂ m 10
AcHN
U':I!'—i‘.'IH
|
0
OH /

215

Coenunenue 211 umeercs B npogaxe. Onmuromepnoe Coeaunenue 215, conepxaliee
KoHBIoTUpytoinyto rpynny GalNAcs-21, moiayuuim u3 coenHeHus 213 mo o6umm cnocodam,

npenacrasiieHHbIM B [Ipumepe 52. Kimacteprnas yacte GalNAc; KOHBIOTUPYIOLIEH TPYIIITBI
GalNAc3-21 (GalNAc3-21,) MOkeT ObITh KOMOMHUPOBAHA C JIFOOBIM paCHICTUISIEMbIM

dhparMeHTOM TS TTOJTYUEHHUS Pa3IMUHBIX KOHBIOTHPYIOIIMX I'PYIIIT. B HEKOTOPBIX BapUaHTax
peanu3anyu u300peTeHus pacieriseMbiit hparMeHT npeacrasiset codori -P(=0)(OH)-A4-P

(=O)(OH)-. Crpyktypa GalNAc3-21 (GalNAc3-21,-CM-) nipeAcTaBlIeHa HUXE:
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OH
H
Ho [
0 N
AcHN c|>
0—P—OH
[
0
OH
10 HO r—/
o) N
ACHN CI)
O=P—OH
s l
0
OH
HO
o) N
o A AN
20 AcHN Q 5

ITpumep 73. Ilonyuenne onmuromepHoro coenunenus 221, cogepxatero GalNAcs-22
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H 0 H 0
cm\g,u R G e e FaCo N
F | F I\l 211 \g’
T OH j
X 216 H

F
F DIEA ACN

205 F

H o} KLOs
DMTCI FiC N~ o~ A~ ooMTr
m— T MeOH / H;0

217 OH

0
F
HN \,/\/\)J\ N/\/ODMT' AcO E

OAc
Q. F
0 NN ~ Ry
I\ AcO » \g/ L/
-~ PN
218 & Hhc g5 & F

T

OAc H it
AcO ODMT
O\’KO/‘WTQ v’\/\)l\NA\/ r TubhbckopiiboRame
AcO
HAC

219 OH

OAc H 2
A‘:@O OW\r(N \/\/\)L N7~ _ODMTr
P
AcO t 0
HAC

N

E
N -
220 €0 PN,

OH H

0
OH 0 /OW\Q/NV-*\/\)J\N,”\/OH
..~

HO
HAC
0

1. JHK cuHTeaaTop

- OH H i p0
OH .
2. o NH, G\/OW\g/N \/’\/\/“\N/\,/O OH
HO \
NHAc

o)
%

OH H Q P’O

Y aNs hans el

291 CM Oligo
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Coenunenue 220 moayYuIM U3 COeIUHEHUs 219, IpUMEHUB TETPa30JINI
Jnuu3onponuiaMMonus. OnmMroMmepHoe coeuHeHue 221, coqepkaliiee KOHbIOTUPYIONIYIO
rpynny GalNAc;-21, nonyuyuiy u3z coearnenus 220 1o obiieMy croco0y, IpeacTaBIeHHOMY

B [Ipumepe 52. Knnacrepnas yacte GalNAc; konbrorupyronieit rpymmsl GalNAcz-22
(GalNAc3-22,) MOXeT ObITh KOMOMHHUPOBAHA C JIIOOBIM paclIeIUIieMbIM (PparMeHTOM ISt

MTOJIyYEHUS PA3IMUYHBIX KOHBIOTUPYIOIIMX I'PYIIL. B HEKOTOPBIX BapraHTaX peaanu3anuu
U300peTeHUsl paclIeIUIsIeMblil pparMeHT npencrasisier codoit -P(=0)(OH)-A4-P(=0)(OH)-.

Crpykrypa GalNAc3-22 (GalNAc3-22,-CM-) npeacTaBiieHa HUXE:

. H\/\/\/(l)l\
N o
HO 0
NHAG

O
Lo

é‘&/o/\/\/\r M "o

HO
NHAc

0
.o

OH o N \/\/\j)l\ s
goﬁ/o/\/\/\ﬂ/ " N/\/O o
HO 0
NHAc

O (om )4

[Tpumep 74. BnusiHre pa3ianyuHbIX paCHICTIIEMbIX (pAarMEHTOB HA AaHTUCMBICTIOBOE
MHIUOMPOBAHME in Vivo MOJ IEHCTBUEM OJIMTOHYKJIEOTUI0B, HalleJIeHHbIX Ha SRB-1,
coaepxamumx Konbprorat 5'-GalNAcj

OJIMroHyKJI€0TUbI, IEPEUUCTIEHHbIE HUXKE, UCTIBITANIA B 10303aBUCUMOM HCCIIEI0BAHUMU
AHTUCMBICIIOBOTO UHTHOUpOBaHUs SRB-1 y mbreit. Kaxaas u3 KOHBIOTUPYIOLIMX TPYIIIT
GalNAcj 6bpu1a IprcoeIMHeHa K 5'-KOHIY COOTBETCTBYIOLLETO OJIMTOHYKJIEOTHIA.

Tabanua 47
Moandnunpopannsie ASQ, nauenenneie na SRB-1
TISIS | ,oam | Knacrep | C [SEQID
Ne [Mocnenoparensiocts (o1 5" k 37) | GalNAc; M NO.
y B |
35338 (‘ﬁ (ts =1 :i (ﬁ'ﬁ‘m("ﬁﬁlds {‘ 'ﬂ 1 {J "ﬂl‘ deId:'clz-: | H.I
5 { lf“ T I H.J1I. 28

e s P g sealle ol avses ]
66116 Laihﬁc;-S,uAdﬂG C“THTﬂ C,_SAmGd&de Cds‘a‘dsTas GalNAcs-3a Adlr 10

1 Gy A, CTT{‘CTT

SO ds :s (=~ et
6BHG0 GalNAcs-3,- .}G CI.T o C‘ﬂhdsfz Cﬁf\ =T GalNAcy-3a | PO | a5
4 G Ay ETdsTﬁC [“TT._. |
| 67544 | GalNAcr1700AsG, ':‘“T*-'-T“ C“A“G“T C““A“*Tﬁ GalNAcs-17a | A4 | 30
1 G, A, {L,,I ST C e T -

5?344 GalNAc;—lﬂ.uAdnG CﬁTﬁTﬂ EﬁAdsl’}dslﬁ (dsﬁdsIdﬁ GalNAcs-18a | Aq 30 |
G A, C o Vs 1, C C T Te

ds "es
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Bo Bcex Ta6m/1uax 3arjlaBHbIC 6yKBI)I YKa3bIBAIOT a30TUCTOC OCHOBAHUC JIA KAaXXIA0I'0

Hykneos3uaa, a "C o3HauaeT S-MeTuanuTO3uH. HikHue HHIEKCHL: «e» o3Hadaer 2'-MOE
MOIU(PUIMPOBAHHBIN HYKJIE03U T; «d» 03HauaeT B-D-2'-1e30KcuprubOHYKIIC03HU/T; «S» O3HAYAET
THo(ochaTHYIO MEKHYKICO3UAHYIO CBsI3h(PS); «0» 03HauaeT hochoaudrbupHyro
MeXHYKIe03uHY10 cBsI3b(PO); 1 «0'» o3Hauaet -O-P(=0)(OH)-. Konbrorupyroiue rpyImmsl
BBIJICTICHBI JKUPHBIM HIPUPTOM.

Crpykrypa GalNAc;-3, nokasana panee B [Ipumepe 39. CtpykTypa GalNAcs-17a moka3zana

panee B [Ipumepe 68, a ctpyktypa GalNAc;-18a nmoka3zana panee B [Ipumepe 69.

Jleuenue

[ITectu-BocbmuHenenbHbIM Mbliam C57bl6 (Jackson Laboratory, bBap-Xap6op, mrat Mah)
BBEJIM OJJTHOKPATHYIO ITOIKOKHYIO MHBEKLUIO J103bl, PEACTABIEHHOMN HUXE, OJIMTOHYKJIEOTH/IA,
nepeurciaeHHoro B Tabmnuie 47, uiau coiieBoro pactsopa. Kaxxaast skcepyuMeHTaaIbHas
TCpyNIIa COCTOSIA U3 4 KUBOTHBIX. MBIIIIEH YMEPTBUIN YePe3 72 4aCOB IOCIE MOCIEAHETO
BBeIeHUs i1 ontpeaeneHus ypoBHed MPHK SRB-1 B neuenu npu momoru [ TP B peanbsHOM
BpeMeHM U peareHTa st koauuectBeHHoro onpesaeiaeHus PHK RIBOGREEN® (Molecular
Probes, Inc., FOmxun, mrat Operox) no craHAapTHBIM MPOTOKOJIaM. Pe3ynbTaThl, moKka3aHHbIE
HMKE, PEACTaBIIEHBI KaK cpeHuil mpoueHT ypoBHeit MPHK SRB-1 i1 kaxaoi
9KCIEPUMEHTATIBHOM IPYIIIbI, HOPMAJIM30BAHHBIX K KOHTPOJIIBHOMY 00pasily, 00paboTaHHOMY
COJIEBBIM PACTBOPOM.

Kax noka3zano B Tabmnuue 48, 1edeHre aHTUCMBICIIOBBIMU OJIMTOHYKIIEOTUAAMU CHUKAET
ypoBau MPHK SRB-1 10303aBucuMbIM 00pa3oM. AHTUCMBICTIOBBIE OJIUTOHYKJIEOTH/IBI,
coaepkaiue Koubtorat GalNAc, 1IeMOHCTPUPYIOT paBHbBIE I3P(HEKTUBHOCTHU U SIBIISIOTCS
3HAYUTEITBHO OoJiee 3¢ (HEKTUBHBIMU, YeM UCXOIHBIN OJIMTOHYKJICOTH T, HE MMEIOIITHIA
koHbrorata GalNAc.
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Tabimna 48
MPHK SRB-1 (% ot coneBoro pacTeopa)
ISIS Ne Jo3a (Mr/xr) MPHK SRB-1 Knacrep CM
(% ot GalNAc;
COJIEBOTO
pacTBOpa)
Conesoii H.JL 100,0 H.J.
pacTrRop e
3 79,38
353382 10 68,67 H.1. H.1.
30 40,70
0,5 79,18
1,5 75,96
661161 5 30.53 GalNAc;-3a Ay
15 12,52
0,5 91,30
1,5 57,88
666904 5 2N.22 GalNAc;-3a PO
15 16,49
0,5 76,71
1.5 63,63
675441 5 20,57 GalNAcs-17a | Ag
15 13,49
0,5 95,03
1,5 60,06
675442 5 31,04 GalNAc3;-18a | Ag
15 19,40

VpoBHM TpaHCAMHMHA3bBI B IIE€YEHU, AJIaHUH-aMUHOTpaHcdepasbl (ALT) u acnaprat-
amuHoTpaHcpepassl (AST) B CBIBOPOTKE U3MEPSUIIM OTHOCUTEIIBHO MBIIIEH, UHBEMPOBAHHBIX
COJIEBBIM PAaCTBOPOM, IPUMEHSISI CTAHIAPTHBIE MPOTOKOJIbI. OLEHUIIN TaKXe 00Ut
OounmupyOuH 1 a3ot MoueBUHbI KpoBU (AMK). IIpoBepunu n3mMeHenue Maccel Tena, KOTOpoe
CYILLIECTBEHHO HE OTJIMYAJIOCH OT I'PYIIIBI C COJIEBBIM PACTBOPOM (JaHHBIE HE ITIOKA3AHBI).
3nauenus ALT, AST, obmiero ounupyouna u AMK npeacrasiensl Huxe B Tabmuie 49.
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Tabama 49
Oommuit CM
ISIS Ne Ho3a ALT AST | oumupydé | AMK Knactep
B (mr/kr) | (ex./n) | (en./m) HUH (Mr/1m) GalNAcs
(mr/mr)
Conesoit | n.m. H.1.
pacTBop 26 59 0,16 42 |
3 23 58 0,18 39
353382 10 28 58 0,16 43 | u.4. H.A.
30 20 48 0,12 34
0,5 30 47 0,13 35
661161 ;’5 3‘2 f‘g gjg ;g GalNAc;-3a | Ag
15 32 57 0,15 42
0,5 24 73 0,13 36
1,5 21 48 0,12 32
666904 5 19 9 0.14 13 GalNAcs-3a | PO
15 20 52 0,15 26
0,5 42 148 0,21 36
1,5 60 95 0,16 34 | GalNAc3-
oS4l 5 20 75 0,14 37 | 17a Ad
15 24 61 0,14 36
0,5 26 65 0,15 37
1,5 25 64 0,15 43 | GalNAcs-
Qo2 TIs 27| 69 0,15 37| 18a Ad
15 30 84 0,14 37

ITpumep 75. ®apMaKOKMHETUYECKUN aHAJIA3 OJIMTOHYKJIEOTHUIOB, COAEPKAIIMX S'-
KOHBIOTUPYIOIIYIO TPYIIITY

®K ASO, npencrapneHHbIX BhIlie B Tadaumnax 41, 44 u 47, oleHUIH ¢ TPUMEHEHUEM
00pa310B NEUYEHU, KOTOPHIE MOJTYUUIIU MTOCII€ BBITTOJIHEHUS CIIOCOOOB JIEUEHHS, OTMTUCAHHBIX
B [Ipumepax 65, 66 1 74. O6pasipl MeUeHU U3METBYUIIA U IKCTPArupoBalii MO CTaHIaPTHBIM
MpOTOKOIaM, U aHanuzupoBaiu npu nomoiu UIT-B2XKX-MC BMecTe ¢ BHyTpeHHUM
crannapToM. CyMMapHbIH YPOBEHb (MKI/T) BCEX METAOOIUTOB B TKAHU U3MEPUIIU
MHTETPUPOBAHUEM COOTBETCTBYIOLIMX YD NUKOB, 4 ypOBHU B TKaHU ASO IOJIHOW JJIMHBI,
HE COJIepKaIMX KOHBIOTATa («MCXOIHOE», B JaHHOM ciy4dae Isis Ne353382), uzmepusu ¢
MIPUMEHEHUEM MTOXOASIIMX HOH-3KCTPAKIMOHHBIX XpoMaTorpamm (EIC).

Tabauna 50
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DK ananmui B nevyenu

1SIS Ne | JTosa Oumii YPOBCHB "fpﬁneﬁi: Knacrep CM
(mr/kr) B neyeny no YO | pexogroro ASO e | GalNAc,
(mKr/r) nedenn no EIC
(MKr/T)
353382 |3 8,9 8.6
10 224 21,0 H.JI. H.I.
30 54,2 44,2
661161 ?5 , %i; s iﬂ? GalNAcs-3a | Ag
671144 ;;5 igi -:?% GalNAc;-12a | Ag
D61
67006 ?5, g ; ,g §§2 GalNAcs-13a | Aq
671261 :;35 g,g E-? GalNAc;-14a | Ag
671262 ?5 ; gg ;42 GalNAc;-15a | Ag
670699 | S 16,4 10,4 ;
= i 5 GalNAcs-3a | Ty
700 |5 19 1
670 S 33,? zg,g GalNAcs-3a | A,
670701 |5 21,8 8.8
3 35‘2 16.1 GEINAC_]‘}E Tr,
671165 ?5 i;‘; ﬁ’i GalNAc;-13a | Ag
666904 ?5 ;2’2 §;~g GalNAcs-3a | PO
441 4
675 ?5 g:,g Eﬁ? GalNAc;-17a | Ag
675442 -';*5 igrg gg’; GalNAc;-18a | Ay

Pe3ynbraTsl, ipeacTaBiieHHbIe BhIlle B Tadnuie 50, 1eMOHCTPUPYIOT, UTO HAOIIOAAIN
00J1ee BBICOKHME YPOBHH B IIEUEHU OJIMTOHYKJIEOTUIOB, COAEPKAIIMX KOHBIOTUPYIOIIYIO
rpyniy GalNAcj3, 4eM UCXOJHOTO OJIMTOHYKJIEOTHIA, HE COAEPKALLETO KOHBIOTUPYIOIILYIO

rpyniy GalNAcs (ISIS 353382) uepe3 72 yaca nociie BBEIEHHUS OJIMTOHYKIIEOTH/Ia, OCOOEHHO

C YUCTOM BBCACHUS PA3JIMIHBIX J03 JJISI OJIMTOHYKJICOTHIOB C I’ pyHHOﬁ KOHbBIOIaTa GalNAC3

u 6e3 Hee. Kpome Toro, uepes 72 uaca 40-98% kaxx0ro OJIMTOHYKJIEOTHAA, COEPKAIIETO
KOoHBIOTUpYytolyto rpymmny GalNAcs, Ob10 META00IU3UPOBAHO JO UCXOHOTO COEIMHEHHUS,

YTO YKa3bIBAECT HA TO, UTO KOHBIOrMpyomue rpynmsl GalNAc; pacieruisiroTess B yKa3aHHbBIX

OJINTOHYKJICOTUAX.
ITpumep 76. ITonyyenne onuromepHoro coenunenus 230, coneprxaiero GalNAcs-23
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B3e

Q0
J g _u
0—P-0—~{CHzle-NH
H
1. BopaTHel By ep. OMCO, pH 8.5, xomH. T-pa

2. BOSH. aMMH 3K, KOMH T-pa

H
N (8]
0 -..rf‘""“"D-"'“"—./’ S
&rﬁ“"’ L

Jow N ™
H,D O;w{]wor’\,)J ﬁ\gvf il T o

OH
HAc oH

PR A N, |

HAC 230

Coenunenue 222 umeetcs B mpoaaxe. 44,48 mi (0,33 Moiib) coequHeHust 222 00padbaThIBaIM
To3uxjaopuaoM (25,39 r, 0,13 mons) B nupuause (500 mut) B TeueHue 16 yacoB. 3atem
PEAKIMOHHYIO CMECH BBIITAPUIIN 10 MACTITHUCTOT O BEIIECTBA, pacTBOpWIU B EtOAC 1 mpoMbLIH
BOJIOM, HACBIIIEHHBIM pacTBOpOoM NaHCO3, HACBIIIEHHBIM COJIEBBIM PACTBOPOM U BBICYILLIUIIN

Haa Na,SO4 DTunanerat KOHIEHTPUPOBAIM JOCYXa U OUMCTUIIA KOJIOHOYHOM
xpomatorpadueit, anroupoBanu EtOAc B rekcanax (1:1), 3atem 10% metanomna B CH,Cl, ¢

MoJTy4eHueM coequHeHus 223 B BUe OeCclIBETHOTO MacIsTHUCTOro BetecTBa. Jlanabsie JKXMC
u SIMP cornmacosanuce ¢ ykazanHow ctpykTypoi. 10 r (32,86 mmomsb) 1-
TO3WITPUITUIIEHTTIMKOIIS (coenuHenue 223) oOpadaTeiBaiu azuaom Hatpus (10,68 r, 164,28
MmmoJib) B JIMCO (100 Mi1) mpy KOMHATHOM TeMIlepaType B TeueHue 17 yacoB. 3aTem
PEaKLUMOHHYIO CMECh BBUIWJIU B BOY M 3KcTparupoBaliv EtOAc. OpraHuueckuii cjio Tpu
pa3a npoMbUIM BOAOH U BeICYLIMIM HaJl Na,SO,4 OpraHuyeckuii coi KOHIEHTPUPOBAIIU

Jlocyxa ¢ rmojryueHueM 5,3 r coenuneHust 224 (92%). Jaunupie JKXMC u AMP cornmacoBanuch
C YKa3aHHOW CTPYKTYPOU. 1-A3MI0TPUITUIICHTIIUKOIIB (coemuHenue 224, 5,53 r, 23,69 MMOJTb)
u coeauHenue 4 (6 T, 18,22 MMoIth) 00paboTanu 4A MoneKyIsipHbIMU cuTaMHu (5 1) u TMSOTTf
(1,65 M1, 9,11 Mmmob) B auxaopmMeTane (100 M) mog uHepTHOM aTMochepoit. Yepes 14 yacos
PEaKIMOHHYIO CMECh OT(PUIIBTPOBAIIU IS yIAJIEHUS CUT, & OPTaHUYECKUM CIION TPOMBLIN

HacbleHHBIM pacTBopoM NaHCOj3, BO10¥, HACBIIIIEHHBIM COJIEBBIM PACTBOPOM U BBICYLIWIIN

Haa Na,SOy4. OpraHudeckuii CIoi KOHIEHTPUPOBAIIU I0CYXa U OYMCTUIN KOJTOHOYHOMN

XpomaTtorpadueit, TIOUPOBAIIUA TPATUSHTOM OT 2 10 4% MeTaHoJIa B AUXJIOPMETAHE C
nojyueHueM coeauHenus 225. Jlanusie JKXMC u AMP cornacoBanuch co CTpYKTYpPO¥.
Coenunenue 225 (11,9 1, 23,59 mmob) ruapupoBaiu B EtOAc/metanosne (4:1, 250 min) Ha
katanmuzatope [lepamana. Yepes 8 uacoB kaTam3aTop yAaIWiIN GUIbTPOBAHKUEM, A
PACTBOPUTENHM YAATIWIM 10ocyXa ¢ moaydyeHueM coeauuenus 226. Jlanusie dKXMC u AMP
COTJIACOBAJIUCH CO CTPYKTYPOW.

J1i1s1 ToTyyeHust CoeIMHEHUS 227 pacTBOP HUTPOMETAHTPUCITPOITMOHOBOM KUCIIOTHI (4,17
r, 15,04 MMo71b) M ocHOBanMe Xronura (10,3 mi, 60,17 mmons) B JIM®DA (100 M) 1Mo Karism
o6pabotanu nenradropTpudTopanetatom (9,05 M, 52,65 mmors). Uepes 30 MuHyT
PEaKIMOHHYIO CMECh BBUITWIIM B JIEASTHYIO BOJY U 3KcTparuponaiu EtOAc. Opranuueckuii
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CJIOM TPOMBLIN BOJIOM, HACBIIIIEHHBIM COJIEBBIM PACTBOPOM M BBICYIIMIIM HaJ NaySOy.

OpraHuyeckuii CJ10M KOHLIEHTPUPOBAJIM J10CYyXa, a 3aTEM MEPEKPUCTATUIMZOBAIIN U3 FENITaHA
C MOJIy4eHueM coeiuHeHust 227 B Buje 6enoro Teepaoro Bemectna. Jlanasie JKXMC u AMP
COTIJIaCOBAJIUCH C YKa3zaHHoM cTpykTypoi. Coenunenue 227 (1,5 T, 1,93 MMOJIb) M COeIMHEHUE
226 (3,7 1, 7,74 MMOJIb) IEPEMEIIIMBAIIM IIPU KOMHATHOM TeMIIEpAType B aueToHuTpuiie (15
MJT) B T€YEHHE 2 4aCOB. 3aTeM PEeaKIMOHHYIO CMECh BBIITAPUIIN JOCYXa U OUMCTUIIU KOJIOHOYHOMN
XxpomaTtorpadueit, oupys rpaueHToM oT 2 10 10% MeTaHoJa B TUXJIOPMETaHE, C
nojyueHueM coeauHenus 228. Jlanusie JKXMC u AMP cornacoBanuch co CTpYKTYpPOW.
Coenunenue 228 (1,7 r, 1,02 Mmoib) 00paboTanu HuKeaeM Penest (0komo 2 T, BJaXKHBIN) B
atanose (100 M) B atmMmocepe Bogopoaa. Uepes 12 yacoB KaTaau3aTop yIaIvIH
(bUIbTpOBaHKEM, 4 OPTAHUYECKUI CIIOM BBIAPUIIM JI0 TBEPJIOr0 BEIIECTBA, KOTOPOE
MIPUMEHWIIM HETIOCPEACTBEHHO Ha crieaytoliieit craauu. Jlannbsie JKXMC u AMP cornacoBanuch
C YKa3aHHOM CTpYKTypoi. D10 TBepaoe BemecTBo (0,87 1, 0,53 MmMoJib) obpaboTanu
OeH3uriyrapoBoit kucinoroti (0,18 r, 0,8 Mmons), HBTU (0,3 1, 0,8 Mmmos) u DIEA (273,7
MK, 1,6 MMoib) B JIM®DA (5 mir). Uepes 16 yacoB JIM®DA ynanuiu o1 MOHWKEHHBIM
JaBjieHueM 1pu 65°C 10 MACISTHUCTOTO BEIIECTBA, U 3TO MACIISTHUCTOE BEIIECTBO PACTBOPUIIU
B JuxjopMeTaHe. OpraHu4ecKuii CIoM MPOMBLIM HACHIEHHBIM pacTBOpoM NaHCO3,

HACBILIEHHBIM COJIEBBIM PACTBOPOM U BhICYIINIM Haa Na,SOy. Ilocne BeimapuBanus

OPTaHUUYECKOTO CI0SI COEAMHEHUE OUUCTUIIA KOJIOHOYHOM XpoMaTorpaduel U 3JIIoupoBaIn
rpaJueHToM OT 2 10 20% MeTaHoJIa B IUXJIOPMETAHE C MIOJIYYEHUEM CBI3AHHOTO IIPOJYKTA.
Hanusie JKXMC u SIMP cornacoBaiuch ¢ ykazaHHOH cTpyKTypoi. C 6eH3UI0BOro adupa
CHSUTH 3aIUTY Ha KaTtaim3atope [lepamana B atmocdepe Bogopoaa B TeueHue 1 yaca. 3atem
KaTaau3aTop yAaauid GUIbTPOBAHUEM, 4 PACTBOPUTENN YIAIMIM IOCYXa C MOJIyYeHUEM
kucnoThl. Jlanaeie JKXMC u SIMP cornacoBaiuch ¢ ykaz3aHHON CTPYKTYPOM. DTy KUCITOTY
(486 mr, 0,27 MMmoib) pacTBOpUiv B cyxoM JIM®DA (3 m). Jobasunmu mupuauH (53,61 Mk,
0,66 MMOJIb) U TPOJIYJIM PEAKIMOHHYIO cMeCh aproHoM. K peakumoHHON cMech MeITIEHHO
nobaswm nieHtadToprpudTopanerar (46,39 Mk, 0,4 Mmmois). L[BeT peakimOHHOM cMecH
U3MEHMJICS C OJIETHO-XKEITOTO HA BUHHBIM, U TTOSIBUIICS JIETKUM JBIMOK, KOTOPBIN yJIETYUUIICS
C IOTOKOM aproHa. PEakuMOHHYI0 CMECh OCTABUJIM NIEPEMEILIMBATHCS IIPU KOMHATHOMN
TEeMIlepaType Ha OAMH Yac (3aBepiieHue peakuuu noarsepaniu no KXMC). PactBoputens
YIQJIWIIM IO/ IOHWKEHHBIM JaBJIEHHEM (POTaLMOHHBIN ncnapurens) npu 70°C. OcraTok
pazoasum JIXM u npombuin 1 H. NaHSO,, HaChIIIIEHHBIM COJIEBBIM PACTBOPOM, HACHIIIIEHHBIM

pacTBOpoM OMKapOOHATa HATPUSI U CHOBA HACKIIIICHHBIM COJIEBBIM PACTBOPOM. OpraHuuecKuit
cioit Beicyin Hag Nay,SOy, OTGUIBTPOBAIM U KOHIEHTPUPOBAIIM JOCYXA C IMOJTyYeHUEM

225 mr coenuHenus 229 B Buae xpynkoi xxentoit nensl. Janusie dKXMC u AMP
COTJIACOBAJIUCH C YKa3aHHOM CTPYKTYPOA.
Omuromepnoe Coenunenue 230, conepixkaliee KoHbOTUpyonyo rpynmny GalNAcs-23,

MOJIyYWIIN U3 coeauHeHHs 229 1o o01mM criocobam, npencrasieHHbIM B [1pumepe 46.
Knacrepnas yacts GalNAc; konbrorupyromeit rpynmnst GalNAc3-23 (GalNAc3-23,) MOXKeT

OBITh KOMOMHUPOBAHA C JIFOOBIM PaCHICTUISIEMBIM (PPATMEHTOM TSI IIOJTYYCHUSI Pa3TIAIHBIX
koHblorupytomux rpymm. Ctpykrypa GalNAcsz-23 (GalNAc3-23,-CM) npencraBieHa HAXKE:
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NHAc

[Tpumep 77. AHTUCMBICTIOBOE MHTHOUPOBAHUE in Vivo IOJT IEMCTBUEM OJIMTOHYKIICOTHIOB,
HaueneHHbIX Ha SRB-1, comepxammx konbrorat GalNAcy

OMroHyKJI€OTUBI, IEPEUMCIIEHHBIE HUKE, UCTIBITAIN B J0303aBUCHMOM UCCIIEJOBAHUN
AHTHUCMBICTIOBOTO UHTMOUpoBaHust SRB-1 y MbItiett.

Tabuanma 51
Moanduunposannsie ASO, nanenennsie na SRB-1
SEQ
ISIS [Tocneposarensnocts (0T 5" K 37) Kractep cM D
Ne GalNAc; NO
GalNAc;-3,-
e vikgt LT T C AT T GalNAcs-3a | Ag | 30
"rjl!!Jﬂl ClijTﬁ_T# Ch Cr:sTtLT:
GalNA¢s-3,G, C,T.T. C.A,G,T, CuA,T
%ﬁqﬂ =T ﬂm & es ﬂm t‘-smds ds " ds ds” “ds " ds GH]N.A.CJ-EH. PD 28-
GdsAds CdsTd.sTcs Ccs CﬁTﬁT“-
GalNAc;-10,- i
ﬁTgS{] “'Ad“Gn leTﬂhTﬂ'r Cen"ﬁ"dsGds.Tik Cdg‘ﬂ“dsTds GalNAcs-10a | Ay 30
m m m ]
_ Gdsﬁ"ds CdsTdsTm CIII CgInTc |
GalNAc;-9,-
m m m
ET:H oAaoly C T T, CoALG, Ty Cuhy Ty GalNAc3-9a | A4 30
m_ . m_ m i
Gds‘n"ds Lds rdsTn Lu CHTE;IE
GalNAc;-23,-
m m o m -
6?;54 E‘MGGE C:sT:sTﬁ C:sAds(stlds (‘dsAd:Tds GalNAc;-23a Ay 30
Gdiﬁdﬂ cdsTd.qT:i C:s CﬁTﬁTc
, B o W m m
ES?Eﬁ {JH c"ﬁ[mlr;:l's C;_I!&Al.liﬁdSTdR Cdiﬁd!leRGds.hlii Cli'deSTt Gﬂ-lN.ﬂ"ﬂ:}‘la A-d 2G
¢ Co CoToToAue-GalNAcs-1, ]
ﬁ?‘l‘j‘-s'q G:s CE&THIﬂ E:“ﬁﬁﬂgGEBTdﬁ CdsﬁdsTdsGdiﬁds CdETﬂET{ GalNAcﬂ-lqa Ad 29
s Coo CoToTeoAse-GalNAcs-19,
m m m
G CTT CAGT, CA,T
6?334 mbi -] csmcs ms:s ds ™ ds " ds ds” “ds " ds GBINACJ—EUE Ad 29
Gds‘ﬁ"ds (‘dsTdsTes Cn CesTesTwﬁdu"Gﬂ!Nﬁﬂ'lua

Crpykrypa GalNAcs-1, nokaszana panee B [Ipumepe 9, GalNAcs-3, noka3zana B [Ipumepe
39, GalNAc3-9a nokasaHna B [Ipumepe 52, GalNAc;-10a nokasana B [Ipumepe 46, GalNAc3-19,
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nokaszana B [Ipumepe 70, GalNAc3-20, nokazana B [Ipumepe 71, u GalNAc3-23, nokas3aHa B

ITpumepe 76.

Jleuenne

[Iectu-BochmuHeaenbHBIM MbIIIaM C57bl6 (Jackson Laboratory, Bap-Xap6op, mrat MaH)
BBEJIM OJIHOKPATHYO OJAKOKHYIO UHBEKLUIO JI03bI, IPEICTABIEHHON HUXKE, OJIMTOHYKIICOTHUAA,
nepeurcieHHoro B Tabmuue 51, uiau coeBoro pacrBopa. Kaxaas skcriepuMeHTabHas
CpyIMIa cocTosa U3 4 KUBOTHBIX. MblIlIeH YMEPTBWIN Yepe3 72 4aCOB MOCIIE MOCIEIHETO
BBeAeHus 11 onpenenenus yposHeit MPHK SRB-1 B neuenn npu nomorw IHLP B peasibHOM
BpPEMEHM U peareHTa jisi konmdectBeHHoro onpeaeneHus PHK RIBOGREEN® (Molecular
Probes, Inc., FOmxuH, mtat OperoH) no craHaapTHLIM TPOTOKOJIaM. Pe3ylibTaThl, MOKa3aHHbIE
HUKE, MPEACTABIIEHBI KaK cpeiHuil mpoueHT ypoBHedt MPHK SRB-1 mis kaxxaoi
9KCIIEPUMEHTATLHOM TPYIIIBI, HOPMAJIM30BAHHBIX K KOHTPOJIBHOMY 00pa3siry, 00paboTaHHOMY
COJIEBBIM PaCTBOPOM.

Kaxk nokazano B Tabmuue 52, jedeHre aHTUCMBICIIOBBIMU OJIMTOHYKJICOTUAAMU CHUXKAET
ypoBau MPHK SRB-1 10303aBucuMbIM 00pa3oMm.

Tabmama 52
MPHK SRB-1 (% ot coaesoro pacrsopa)
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ISIS Ne Hoza (mr/kr) mMPHK SRB-1 Knactep CM
(% ot GalNAc;
COJIEBOTO
pacTBopa)

Conepoli H.JL. 100,0

pacTBop I e— e e
0.5 89.18
1,5 77,02

661161 S 29.10 GalNAc;-3a Ay
15 12,64 -
0,5 93,11
1. 55,85

666904 5 21.29 GalNAc;-3a PO
15 13,43
0,5 77.75
1,5 41,05

673502 5 19.27 GalNAc;-10a Ay
15 14.41
0,5 87,65
1,5 93,04

677844 5 | 4077 GalNAc;-9a Ay
15 16,95
0.5 102,28
1,5 70.51

677843 5 30,68 GalNAc3-23a Ay
15 13,26
0,5 79.72
15 55,48

655861 B 26.99 ‘ GalNAc;-1a Ay
15 17,58 N
0,5 67,43
1,5 4513

677841 5 27.02 GalNAc;-19a | Ayq
15 12,41
0,5 64,13
L5 53,56

677842 5 20.47 GalNAcs-20a Ay
15 10,23

N3mepumu Takke ypoBHU TPAHCAMUHA3BI B TIEUEHU, aJTaHUH-aMUHOTpaHcpepassl (ALT)
u acrapraT-aMuHoTpaHcepassl (AST) B CBIBOPOTKE, MPUMEHSIS CTAHAAPTHBIE TPOTOKOJIBI.
OueHunmm Takxke oo OMTMpPyOouH 1 a30T MoueBUHBI KpoBU (AMK). [TpoBepunu usmeHeHme
MAacChI TeJ1a, KOTOPOE CYIIECTBEHHO HE OTIIMYAJIOCH OT TPYMIIBI C COJICBBIM PACTBOPOM (JTAaHHBIC
He noka3aHnbl). 3HaueHnus ALT, AST, o6iero 6unupyouna u AMK npencraBieHbl HUXKE B
Tabmune 53.

Tabauua 53
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O0mmii CM
ISIS No Jo3za ALT AST | 6mmupyd | AMK Knactep
~ | (mr/kr) | (ea./n) | (em./m) HH (mr/mn) GalNAc;
(mr/mwm)
Conepoii | H.1.
pacTBOp 21 45 0,13 34 | B HAL
0,5 28 51 0,14 39
1,5 23 42 0,13 39
661161 5 2 59 0.13 37 GalNAcs;-3a | Ag
15 21 56 0,15 35
0,5 24 56 0.14 =l
1,5 26 68 0,15 35
666904 5 B - 0.14 34 GalNAc;-3a | PO
15 24 60 0,13 35
0,5 24 59 0.16 34
1,5 20 46 0,17 32 | GalNAcs-
673502 5 24 45 0,12 31| 10a Aq
15 24 47 0,13 34
0.5 25 61 0,14 37
1,5 23 6hd 0,17 33
677844 5 3% 58 0.13 35 GalNAc3;-9a | Ag
15 22 65 0,14 34
0.5 53 53 0,13 35
1.5 25 54 0,13 34 | GalNAcs-
olls I3 21 60 0.15 34| 23a Ad
15 22 43 0,12 38
0.5 21 48 0,15 33
1,5 28 54 0,12 35
655861 5 >3 60 0.13 36 GalNAcs-1a | Ay
15 21 55 0,17 30
0.5 32 54 0,13 34
1,5 24 56 0,14 34 | GalNAcs-
L 23 Gy 0,18 31| 19a Ad
15 24 58 0,15 31
0,5 23 61 0,15 35
1.5 24 57 0,14 34 | GalNAc;-
il a1 62 0.15 35| 20a Ad
15 24 37 0,14 32

[Tpumep 78. AHTUCMBICTIOBOE MHTMOUPOBAHUE in Vivo MO1 IEHCTBUEM OJIMTOHYKJIEOTUIOB,

HAIIEJICHHBIX HA aHTUOTEH3UHOTEH, coJiepKamx KoHbrorat GalNAcj

OJ'II/IFOHYKJ'ICOTI/II[LI, TIEPECUNCIICHHBIC HUXKE, UCIIBITAIN B JO303aBUCUMOM UCCIIEJOBAHUN
AHTUCMBICIIOBOT'O I/IHFI/I6I/Ip0BaHI/ISI AHTHOTCH3UWHOI'CHA (AGT) Y HOPMOTCH3HUBHbBIX MBIIIIEH

Cnpara-{oymnu.
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Tabauua 54
Moanduunporanawie ASO, nanerenusie na AGT
SEQ
SIS . K
Iocnemorarensrocts (o1 5" k 37) = Tac.mp CM | ID
Ne {Jﬂlhhcl |
| NO.
| |
— II - - ]
55266 | "CesAes CesTesGesAdsTas TasTasTas TasGas' Cas Cas' CasA | B H.J1
. | 34
8 rsGts (lufﬁics.fl:t_ o - - . | N
66950 | "CoAe™CosTesGesAssTasTas Tas T TasGas™Cas"Cas"CasA | - i
9 Ges GesAesTeoAdo-GalNAcy-1, Seoarty |9 |

Crpykrypa GalNAcs-1, noka3zaHa panee B [1pumepe 9.

Jleuenune

[TectunenenbHbIM caMuaM Kpbic Cripara-/{oynu o/IvH pa3 B HEIEIO0 BBOIMIN OAKOKHYIO
VMHBEKIMIO JO3bI, IPEICTABIICHHON HUXE, B LIEJIOM TPU 03Bl OJIMTOHYKJICOTH/IA,
nepeurciaeHHoro B Tabnuue 54, unu PBS. Kaxaas sxcriepumeHTalIbHasI TPYIINa COCTOSIIA U3
4 xuBOTHBIX. KpbIc yMepTBMIIM uepe3 72 yaca nociie nocieaHei 1o3el. Yposau MPHK AGT
B nieueHu u3mepwin mpu nomoiuu [ 1L[P B peastbHOM BpeMeHU 1 peareHTa Jj1sl KOJIMYeCTBEHHOTO
onpeaenenus PHK PPBOGREEN® (Molecular Probes, Inc., FOmxuH, mrat Operox) no
CTaHJAPTHBIM MPOTOKOJIaM. YpoBHU Oenka AGT B m1azMe U3MEpUIM Py MOMOIIU
TBepA0(pa3HOTr0 UMMYHO(DEPMEHTHOTO aHaIM3a JJIsI OTIpeIeIeHUs OOIIero AaHTMOTEH3UHOTeHA
(xat. NeJP27412, IBL International, ToponTo, mrtat OHTapuo) ¢ pazdaBieHUEM IU1a3MbI 1:
20000. Pe3ynbTaThl, TOKa3aHHbIE HUXKE, TPEACTABIIEHBI KAK CPETHUI IPOLEHT OT YPOBHEN
MPHK AGT B neuenu wim ot ypoBHeh 6enka AGT B r1azme U1t K10 SKCIIepUMEHTAIbHOM
CPYIIIbl, HOPMAJIM30BAHHBIX K KOHTPOJbHOMY 00pasiy ¢ PBS.

Kaxk nokazano B TaGmuie 55, 1edeHre aHTUCMBICIIOBBIMU OJIMTOHYKJICOTUAAMU CHUKAET
ypoBHu MPHK AGT B nieueHu 1 ypoBHHM OejKa B IJIa3Me 10303aBUCUMBIM 00pa3oM, U
OJIMTOHYKJIEOTHU I, cofepkaluii Konbtorat GalNAc, Ob1 3HAaUUTENbHO 60J1ee 3((HEKTUBHBIM,
YeM UCXOJIHBIN OJIMTOHYKJIEOTU, HE coleprKaiuii Konbrorata GalNAc.

Tabannma 55
Ypoeun MPHK AGT B nevyenu u fejka B IL1azMe
ISIS Ne | [loza (mr/kr) MPHK AGT 8 | benok AGT B Kuacrep CM
neueHu (%o nnazme (%o GalNAc;
PBS) PBS)
PBS | n.L 100 100 H.JI. H.JI.

3 95 122

552668 10 g5 97 H.A. H..
30 46 79
90 8 11
0,3 95 70
1 95 129

669509 3 62 97 GalNAcs-1a Ay
10 9 23

N3mepuiu Takke ypOBHM TpaHCAMUHA3BI B TIEUCHH, allaHUH-aMUHOTpaHchepassl (ALT)
v acrapraT-amuHoTpaHchepassl (AST) B r1a3Me, a TAaKKe Maccy Tejla B MOMEHT
YMEPILBIIEHMS], IPUMEHSISI CTAHAAPTHBIE IPOTOKOJIBI. Pe3ynbTaTel MpeacTaBiIeHbl HUKE B
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Tabnune 56.
Tabanua 56
¥poBHH TPAHCAMHHAILI B TIEHeHH H MACCH] TEJIA KPBIC
5 Maccatena | M
ISIS Ne Josa ALT AST (% or Knacrep
Bl (Mr/Kr) (en./n) (en./m) Hexoanoro | GalNAc
IHAYMCHHH )
PBS H.JI. 51 81 186 | w.o. H.L.
3 54 93 183
10 10 _51] 93 194
552668 30 50 99 182 H.A. H.L
90 56 78 170 i
?3 - ) ;? 32 :gg Gal
jallN Acs-
Ll a8 85 189 | 1a Ag
s 10 56 95 189

ITpumep 79. ITpoaoAKUTETBHOCTD JEACTBUS in ViVO OJIMTOHYKJIEOTUAOB, HALIEJIEHHBIX HA
APOC-III, coneprxamux koubtoraT GalNAcy

OUroHyKJI€OTU B, TIEPEUUCIICHHbIC HUXe B Ta0uie 57, UCTIbITa Il B UCCIIEIOBAHUN
20 OIHOKPATHOM M03BI HA MPOJOJKUTEIIBHOCTD JAEUCTBUS Y MBIIIIEH.

Tabanua 57
Mogudpuunposanasie ASO, naneiennsie na APOC-III
-1
SEQ
ISIS Knacrep
25 L] L]
N [locnegosatensrocTts (0T 5" K 37) GalNAcs cM 1D
NO.
30480 | AuGes CesTesTes CasTasTasGasTas Cas CasAdgsGas Cas T H.J. H.IL 20
1 esles LesAesTe
30 64753 AEG“mCﬁTﬁTﬁmCd,TﬁTd_f,GdgT.gsmCdsmCﬁ&GmmCﬁT GalNAcs-1a Ag 21
5 e Les TesBes TeoAgo-GalN Acs-1,
66308 GalNAcs;-3,-
3 u'AdDAﬁGﬂmCﬂTl.'s‘[‘ﬁmcdadrds]1d5GdsTdsmCda GalNA":ﬂ-'}a hd 36
35 mcuhdsﬁdamcds1~:sTﬁ T':‘SA#ST:
67444 GalNAcs;-T,-
9 o'AdoAesGes" Ces Tes Tes" Cats Tas TasGas Tas" Cas GalNAcs-7a | Ag | 36
mcdsﬁdsﬁdsmcnchsTﬁ TeshesIe
67445 GalNAc;-10,-
40 0 g'AdnﬁﬁG“mCﬁT.“TﬁmcdsTdaTﬁGdsTdsmCds GalNAc;-l Da Ay 36
mCdshd:GdsmcdsT:sTﬁ TesAesTe
67445 GalNAc;-13,-
1 U.Adl}ﬁﬁﬁﬂmcﬂ.]-ﬁI].-ﬁmcdsrl‘d;r[—dsc}d;r]‘d;mcd; GalNAcg-I 3a ﬁd i6
mCdsAdsﬁdsmCdsTﬁT:s T:EAGFTE

» Crpykrypa GalNAcs-1, mokazana panee B [Ipumepe 9, GalNAcs3-3, nokaszana B [Ipumepe

39, GalNAc3-7, noka3aHa B [Ipumepe 48, GalNAc3-10, mokasana B IIpumepe 46, u GalNAc3-13,
noka3aHna B [Ipumepe 62.
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Jleuenue

[ITecTu-BOCHMUHEIETBHBIM TPAHCTEHHBIM MBIIIAM, 9KCITPECCUPYIOLIMM Y€I0BEUECKUI
APOC-III, BBeNM OTHOKPATHYIO MOJIKOKHYIO UHBEKLUIO OJIMT OHYKJICOTU/IA, IEPEUUCIIEHHOTO
B Tabmuue 57, wim PBS. Kaxxnast skcnepyuMeHTabHas rpyIa cocTosia U3 3 )KUBOTHBIX.
O6pa3iupl KPOBU Opajiu 10 BBEJAEHHUS J03bI JIJIsS OPEIeSICHUS] UCXOJHOTO 3HAUEHHUSI, a TAKKe
yepes3 72 yaca, 1 Henenro, 2 Heaeu, 3 Hellelu, 4 HeAEH, S HEZIEeIb U 6 HeIEN b ITOCIIE BBEACHUS
J103bL. Y poBHHM TpurimiepuoB 1 6enka APOC-III B m1a3mMe W3MEpHIIM Tak, KaKk OIMMMCAHO B
ITpumepe 20. Pe3ynbTaThl, HOKa3aHHBIE HUXKE, IIPEICTABIICHBI KAK CPEHUN TPOLUEHT OT
yposHe# TpuriunepuaoB 1 APOC-III B ia3me 1 KaKI0M 3KCIIEPUMEHTAIIBHOM TPYTIIIBI,
HOPMAaJIM30BAHHBIX U UCXOIHBIM 3HAYEHUSIM, U OHU JAEMOHCTPUPYIOT, UTO OJIMTOHYKJIEOTHUIBI,
cojepkalme Konprorupymoiiyt rpymnmny GalNAc, obrmamgatot 6ojiee mpo 0IKUTETLHBIM
JIEACTBUEM, UEM MCXOIHBIN OJIUTOHYKJIEOTHU/I, HE COJIEPKAIINI KOHBIOTUPYIOIIYIO TPYITITY
(ISIS 304801) nake HeCMOTPS Ha TO, YTO J03a UCXOHOTO COEIMHEHMS ObllTa B TPH pasa
BBIIIIE, YEM J03a OJIUTOHYKIIEOTUIOB, COIEPKAIIMX KOHBIOTUpyIolyto rpynmny GalNAc.

Tabnupa 58

Ypoeuu tpuritnuepuaos B 6eaxa APOC-III B miiazmMe TpaHcreHHbIX MblieH

Bpemennrie | Tpurnuuepuant benok
ISIS Ne | A0%8 TOUKH (THH (% ot APOC-III Kaaciep M
(Mr/Kr) GalNAc;
nocse HMCXO/THOTO (% ot
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BRCICHHA IHAYEHHA) HCXO0JHOTO
J103k1) IHAYEHHH)
3 97 102
7 101 98
14 108 98
PBS H.AL. 21 107 107 H.O. H.IL
28 94 91
35 B8 90
42 91 105
3 40 34
7 41 37
14 50 57
304801 30 21 50 50 H.J1. H.JI.
28 57 73
35 68 70
42 75 03
3 36 37
7 39 47
14 40 45
647535 10 21 41 41 GalNAc;-1a Ay
28 42 62
35 69 69
42 85 102
3 24 18
7 28 23
14 25 27
663083 10 21 28 28 GalNAc;-3a Ag
28 37 44
35 55 57
42 60 78
3 29 26
7 32 31
14 38 41
674449 10 21 dd 44 GalNAc:-Ta Ay
28 53 63
35 69 77
42 78 99
3 33 an
7 35 34
14 31 34
674450 | 10 21 a4 44 A Ag
28 56 61
35 68 70
42 83 95
3 35 33
7 24 32
14 40 34 GalNAc;-
674451 10 21 48 48 13a Ad
28 54 67
35 65 75
I I [ 42 ] 74 L 97 | I |

[Tpumep 80. AHTUCMBICTIOBOE MHTUOMPOBAHME iNn Vivo MO IEHCTBUEM OJIMTOHYKJIEOTHUIOB,
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HalelleHHbIX Ha ajb(a-1 anturpuncul (A1AT), conepkammx koubtoraT GalNAcs

OnUroHykiaeoTUIbl, IEpeurcaeHHble Hke B Tabmuue 59, ucnblTaliv B UCCIIEOBAHUN
J10303aBUCUMOTO MHTMOMpoBaHus A1AT y Mblliei.

Tabanua 59
Moanduuuposannsie ASO, nanenennsie Ha AIAT
e Knacrep L
SIS No [MocneporatensiocTts (o1 5" k€ 37) : CM| ID
GalNAcy NO
STEASE a.,-."‘c.;m{?ﬁ“(:nnﬁm,Tugd,;C;LM;ﬁd;R sAsGuGaAahe | [ 37 |
1:5 Eg - — ——— — ]
656326 ﬂesm{:ﬂm ?ﬁmcﬁhrxAJ\Td;Tdhmcdsﬁthﬁdsﬁdsﬁdﬁﬁdh{jdsﬁwﬂu GEIN!\E]— A 38
i  GeGesAwAgs-GalNAes-1, la ‘ |
GalNAes-3,- |
678381 Al CoCo®CosAes A T4 To"Cits AgsGashas G“";:““' Ag| 39 |
AsGasGgsAesAes GesUesAe e T [—
GalNAc;-T,- - |
678382 |  AwA"Ca"Co™CutesAaTaTa"CasraCuias CalNAer | ] 3 |
Jall-ds\"'G'l:Is';--i4.'I.1'..J""'|lfrsl'!'h::: Guﬁty‘ﬁic |
678383 | GAINACH10,-3:AgoAes"Cos " Ces" CosAsAas Tas Tas"CasAaGus | GalNAer- | | 59
-  AsAGeGaAsA GesGesAe 10a ‘ i
678384 GHINAEJ'ISI'D‘Adol’uﬁchschsmCuﬁcsAdsTdsTdsm{:dsﬁdsﬁds GalNﬂﬁ‘ A 39
AdsAgsGaiGgsAesAes GesGesAe 13a . .

Crpykrypa GalNAcs;-1, nmokazana panee B [Ipumepe 9, GalNAcs3-3, nokaszana B [Ipumepe
39, GalNAcs-7, nokasana B I Ipumepe 48, GalNAc;-10, nokazana B [Ipumepe 46, u GalNAc3-13,

nokazaHa B [Ipumepe 62.

Jleuenne

[llectunenenbHbIM camiaM Mbltrert C57BL/6 (Jackson Laboratory, bap-Xap06op, mrat
Mb>5H) o1MH pa3 B HEAEIIO BBOJMIN MOAKOKHYIO HHBEKIUIO JO3bI, IPEICTABIICHHON HUXE, B
1IeJIOM TPH J103bI OJIMTOHYKJIEOTHAA, IepeunciieHHoro B Tabmuue 59, wiu PBS. Kaxnas
SKCIIEPUMEHTAJIbHAS TPYIMIIA COCTOsIA U3 4 )KMBOTHBIX. MblllIel yMEpTBWIN uepe3 72 yaca
nocne nociaeanero BeeAaeHus. YposHu MPHK Al AT B nedyeHu onpeaeuiv npy MOMOIIN
ITLIP B peannbHOM BpeMEHM M peareHTa isi KojauuecTBeHHoro onpeaeineHus PHK
PJBOGREEN® (Molecular Probes, Inc., FOmxuH, mtat OperoH) 1o craH1apTHBIM TPOTOKOJIAM.
Vposuu 6enka A1AT B mtazme onpeeIuiIv Py MOMOIIY TBepa0Gha3HOTO
UMMYHO(EPMEHTHOTO aHaJIu3a JIJIsI OMPEIEIICHUsI MBIIIMHOTO ajibda 1-aHTUTpUIICUHA (KaT.
Ne41-A1AMS-EO1, Alpco, Canem, mitat Hero-I'smmiup). Pe3yabraTsl, moka3zaHHbIE HUXE,
NpeACTaBlIeHbl Kak cpeauuii mpoueHT ypoBHert MPHK A1AT B neuenu u 6enka B riazme Jjist
KaX]10M 9KCIIEpUMEHTAJIbHOM IPYIIIIbl, HOPMAJIM30BAHHBIX K KOHTPOJIbHOMY 00pasiy ¢ PBS.

Kaxk nokazano B Ta6muue 60, jedeHrne aHTUCMBICIIOBBIMU OJIMTOHYKJICOTUAAMU CHUKAET
ypoBa MPHK A1AT B neuenu u ypoBHH 6enka A1AT B rma3me 70303aBUCUMBIM 00pa3oM.
OnuronykiaeoTubl, coaepxaiinue koubtorat GalNAc, ObLIM 3HaUUTEIBHO OoJiee
3 pexTUBHBIMU, UeM UcxoaHoe coequnerue (ISIS 476366).
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Tabanua 60
Ypoeun MPHK AIAT B nevenn n Desika B nuiaiMe
ISIS No | Hosa (mr/gr) | MPHK A1AT B | benok AlAT B Knacrep CM
nedenn (Yo mnasme (% GalNAc;
PBS) PBS)
PBS H.1. 100 100 H. . H.JL.
5 86 78
476366 15 73 6l H.1. H.JI.
45 30 38
0.6 99 90
2 61 70
656326 3 15 30 GalNAcs-l1a Ay
18 f 10
0,6 105 90
67R3I8L | 2 53 60 "
ﬁ ]ﬁ 2[} (JﬂlN!’LE]'EIE !’Ld
18 7 13
06 ED 79
2 49 57
678382 6 T 77 GalNAci;-7a Ay
18 8 11
0,6 94 B4
2 44 53
678383 6 13 24 GalNAcs-10a Ay
18 6 10
0,6 106 91
2 65 | 59
678384 3 % 3 GalNAcs-13a Ay
18 11 15

Bo BpeMst ymepuiBieHuUst U3MEpWIM YPOBHU TpaHcaMuHa3bl B ieueHd 1 AMK B miazme
T10 CTAHJIaPTHBIM TPOTOKOJIaM. MI3MepuIIi TakKe MacChl Tella M MAaCChl OpTraHOB. Pe3ynnbTaThl

npeacraBiieHsl Hke B Tabmuue 61. Macca Tena npeacraBiieHa Kak % OTHOCUTEIIBHO

HMCXOIHOTO 3HauYeHus. Macchel OPraHoOB MMPCACTABIICHBI KaK % OT Macchl TeJa OTHOCUTEIILHO

KOHTPOJIbHOM rpyniisl ¢ PBS.
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Tabanua 61
J N ] Macca Macca Macca
ALT | AST e neuenn (Yo | nouexk (% | cenelcHKH
s A (en | (en./ AMK | Tema (% or OTH. OTH, (% OTH.
Mo (Mr/kr) ) ) (Mmr/nn) | HeXouHOro o P 2
IHAYEHHA) il eni) )
! PBS H.1. 25 51 37 119 100 ! 100 100
1 5 34 68 35 116 91 98 106
|70 s | 37 | 74 | 30 122 92 101 128
| 45 30 47 31 | 118 99 108 | 123 |
0,6 29 57 40 123 100 103 119
65632 2 36 75 39 114 98 111 106
6 6 32 | 67 39 125 99 97 122
18 46 77 36 116 102 109 101
0.6 26 57 32 117 93 109 110
67838 | 2 26 | 52 | 33 121 96 106 125
I 6 40 | 78 | 32 124 92 106 126
18 3l 54 28 118 94 103 120
0,6 26 42 35 114 100 103 103
67838 | 2 25 | 50 31 117 91 104 117
2 (3] 30 79 29 117 89 102 107
18 65 112 31 120 89 104 113
06 | 30 | 67 38 | 121 | 91 100 123 |
67838 | 2 33 | 53 33 118 98 102 121 |
3 6 32 | 63 32 117 97 105 105
18 36 68 31 118 99 103 108
0.6 36 63 31 118 08 103 08
67838 | 2 32 | 61 32 119 93 102 114
4 [ 34 69 34 122 100 100 96
18 | 28 | sa | 30 7 | e 101 104 |

ITpumep 81. IIpoaOIKUTENBHOCTD AEUCTBHUSA 1N ViVO OJIMTOHYKJIEOTUAOB, HALIEJIEHHBIX Ha
A1AT, copepxamux kiaactep GalNAc;

OnuroHyKjI€oTU b, IIepeurciieHHble B Tabmuie 59, UCTIBITAIN B UCCIIEOBAHUM
OTHOKPATHOM A03bI HA NPOJAOJDKUTEIIBHOCTD AEUCTBUS Y MBILIEH.

Jleuenue
[ITectunenensHbIM camiaM Mbliert C57BL/6 BBeIM OTHOKPATHYIO TOAKOKHYIO MHBEKLUIO
OJIMTOHYKJIEOTH 1A, epeunciieHHoro B Tabmuue 59, unu PBS. Kaxnas sxcnepyuMmeHTaIbHAS

rpyImIma coctosia u3 4 )KuBoTHBIX. OOpa3ibl KpOBU Opaiv 3a JIeHb 10 BBEICHUS 103bI IS
OIPEAEIICHUS UCXOTHOTO 3HAUYEHUS, a TaKXKe Ha 5, 12, 19 u 25 neHb nociie BBEICHUS J03bl.

Crp.
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VpoBuu 6enka A1AT B r1azme U3Mepuiiv pu MOMOIIM TBepA0(Pa3HOTr0 UMMYHO(PEPMEHTHOTO
anamm3a (cm. [Tpumep 80). Pe3ynbTaThl, HOKa3aHHBIE HUXKE, ITPEICTABICHBI KAK CPEIHUN
MpOUEHT ypoBHel 6enka A1AT B mia3me i1 KaKI0M 3KCIIEPUMEHTAIIBHOM TPYTIIIbI,
HOPMAJIM30BAHHBIX K UCXOJHBIM YPOBHSM. Pe3yIbTaThl 1€MOHCTPUPYIOT, UTO
OJIMTOHYKJIEOTUIBI, cofepkaliye Koubrorat GalNAc, 6su1u 6osee 3hHEKTUBHBIMU U UMETH
0oJ1ee MPOAOIKUTEIIFHOE ASHCTBIE, YeM UCXOHOE coeMHeHHe O0e3 konbrorata GalNAc (ISIS
476366). Kpome TOro, oJIMroHykjieoTuibl, coaepxatue 5'-GalNAc konwrorat (ISIS 678381,
678382, 678383 u 678384), ObL1H, B 11e7I0M, eliie 6osee 3pheKTUBHBIMU C elle 0oJjiee
IIPOIOJDKUTENIBHBIM JIEHCTBUEM, YEM OJIMTOHYKIIEOTU, conepkammii 3'-GalNAc koHbprorat
(ISIS 656326).

Tadamua 62

YpoBuu Genka A1AT B nnaiMe Mbimen

ISIS Ne | Moza (mr/xr) | Bpemenuste | A1AT (% or Knactep CM
TOYKHA (HH HCXOIHOTO GalNAc;
nocne 3HAYCHHSA)
BBEOCHHS
JIO3BI)
5 93
12 93
PBS H.J. 19 90 H.I. H.I.
25 97
5 38
12 46
476366 100 19 2 H.J. H.JL.
25 77
5 33
12 36
656326 18 19 51 GalNAc;-1a Ay
25 72
5 21
12 21
678381 18 19 35 GalNAcs-3a Aq
25 48
e S y B — T
12 21
678382 18 19 39 GalNAc;-Ta Ag
25 60
5 24
12 21 GalNAc;-
678383 18 19 45 10a Ay
I 25 73
5 %
12 34 GalNAc;-
678384 18 1o — 51 13a Ay
s 76 -

[Tpumep 82. AHTUCMBICIIOBOE MHTUOMPOBAHUE in Vitro MoJ1 ISMCTBUEM OJIMTOHYKJIEOTUIOB,
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HaueneHHbIX Ha SRB-1, conepxamux konbrorat GalNAcs

[TepBryHBIE renaTOUUTHI IEUEHU MbIILIEN BbICEUBAIIU B 96-TyHOUHBIE IUIaHIIETHI ITpy 15000
KJIETOK Ha JIYHKY 32 2 yaca 10 00paboTku. OIMroHyKJIEOTH Ibl, IEpeUrcIIeHHble B Tabmuiue
63, nobaBwM B KoHueHTpanuu 2, 10, 50 unu 250 HM B cpene Yunbsama E, u unkybupoBanu
KJIeTKY B TeueHre HouM 1pu 37°C B 5% CO,. Kitetku nmu3upoBainu uyepe3 16 yacos nocie

JI0OaBIIEHUSI OJIMTOHYKJIEOTH/ A, a 001Tyto PHK ouncTumm mpu oMot RNease 3000 BioRobot
(Qiagen). Yposuu MPHK SRB-1 onpenenunu nnpu nomouwm I1LIP B peanbHOM BpeMeEHU U
pearenTa jjs konudyectBeHHOTO onpeneneHuss PHK RIBOGREEN® (Molecular Probes, Inc.,
FOmxun, mrat OperoH) no craHaapTHBIM IpoTokonaM. 3HaueHus ICs onpenenunu npu

romouy nporpamMmsl Prism 4 (GraphPad). Pe3ynpraTsl 1eMOHCTPUPYIOT, UTO
OJIMTOHYKJIEOTHU/BI, COAEPKAIIME MHOKECTBO PA3JIMUYHBIX KOHBIOrMpyroumx rpymni GalNAc
Y MHO>KECTBO PA3TIMUHBIX PACHICIUIIEMbIX ()PArMEHTOB, SIBIISIOTCS 3HAUYMTETIBHO OoJiee

3¢ (GEKTUBHBIMY B in Vitro 3KCIEPUMEHTE CBOOOAHOTO MOTJIOLIEHHMS, YEM UCXOIHbIE
OJIMTOHYKJIEOTU/IBI, HE COAepXKalue KOHbIorupyrouyto rpymniy GalNAc (ISIS 353382 u
666841).

Tabanua 63
Hurubuposanue ywcnpeccun SRB-1 in vitro
: : == — SEO_
ISIS . 2} | Cea | Knacrep ICss
No I Iocneporarensuoers (o1 5" k 37) | GalNAc CM (1M) P:l;

35’%33' G ik slals Lgsﬁ.ds(_r,hld; CasAgs TasGasAds PS ML an | 250 28

2 CdsTdsTcs Ccs C:sTcsTc
65586 2 Ges CesTesTes CesAasGias Tas CasAas TasGasAds PS GalNAc A 40 29
| 1 | mcdsTd.sTcimccsmcﬁT-:sTmﬁdn"GnlN-"lcj'la 1=l r_"_'_d |
66116 | GalNAcs3,-3AgeGes CesTeTes CesAasGasTas pg | GalNAc | , | 40 | 39

! "CasAasTaGasAas CaTas Tes Ces CosTesTe 3
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3'1?1

66116 | GalNACs3,-¢AsGe CeoTaTer CooAssGasTy | PO/ | GalNAc | A | 8 30
; TCaAsTaliahe CoTaTe Co Calals PS -3a
E mCﬁTﬁTngngﬁTﬂTmAdu"GalNch'gl ]"gn
Eﬁﬁm GI1NAE3-8.-yANGﬁngTHTﬁmﬂﬁAd,G@T@ PS GalNﬁG Aq -?u 3[}
1 "CasAs TasGuasAss"Cas TasTes " Ces Ces Tes Le 3-8,
4 m'E‘:daAder:G%iAdsmcdsTg :mcnmcuTuTt 3-34
66684 | G CwTeanu- Cmﬂ?ﬂu CalasTaGauAa | PO/ | o || 050 | 28
I CdsTds T@n Cnu CuT:sTe PS
66688 | GalNAC3-104-3'AgyGes"CesTes Tes" CesAdsGas Tus PS GalNAc As | 30 30
1 "CisAds TGt Adts Cits Lt Les Coes Coenles Le 3=10,
m m m
4 AgTaOsly CouTa Ty Co CuTals 3-3a
66692 | GalNAcy-34-0TaoGes CesTesTes CesAasGasTas ps |GaNAS [ o | 1o | 33
Li1] L] [11] m d
4 CaphuTaOuls CoulaTa Cn Culals 33a
1 mcdsAd;Td:GdsgdlmcledtTﬁmcnmCuTﬂTe 3'6l 8
1 mCtbAdlTdSGdsAd;mCdsTdsTthnmcﬁTﬂTc 3'?i
67006 | GaINACy13,-0AdeGes CesTesTes CesAasGasTas GalNAc
m m m m PS ﬁd 3ﬂ 3ﬂ
| 1 | "CaAuTyGuAy CaulaTy Cu Calgl: 13
67069 | GalNAey34-0TaoG,, C T, T, C.A.G. Ty | PO/ | GalNAc
g ] m m m PS 3_3 Td 15 33
CHA&Tuk GdsAds. CdsTdsTm o C:;_FET: .
67070 | GalNAexr3,-0AG, C T T C A, G.T, | PO/ | GalNAc
0 . m m. m PS -3 A 30 30
CaePasTas Cusas EdsTdsTw Em CeTeT =
67070 | GalNAcs31oTeaGyy CooTe Ty CooAuGsTys | PO/ | GalNAC | o | o | 35
1 C AT GaA T, C CT.T; PS 33a
67114 | GalNAes12,-vAuGes CosTesTes CeshsGasTas | pg GalNAc i | =4 30
4 CasAds T dsGasAds CasTas Tes Cos CosTesTe 312,
GalNAc;-13,-
6?;"5 ""M(}u CmeTm Cmﬁﬁsﬁd:‘]‘ds C&sﬁdsTds PPC;f G:f?;‘ic -A-d 8 30
Gd;"q‘ds cdsTdsEﬁr_ Con C::TQT S
67126 G?ﬂlﬂﬁcriil.-nv&wﬁiﬁ CﬁTﬁ'I;F %A«Gﬁm pg | GalNAc Ay 15250 30
1 CahaTaGuhs CiTuTe Co CuToT. 314,
67126 | GalNAcs-15-0Agls Calale CofaGala | pg | GalNAc |\ | 5501 35
C CasAasTasGasAds CasTos Tes Ces CosTeeTe 154
67350 | GalNAesTu-0AdeGes CeoTooTeo CooAdsGasTas | PO/ | GalNAc o | 55 | 0
m m m m
: CashrasTesGaAgs CasTsTeo Cop CesTesTe | PS | 3T
GalNAc;-10,- s e
L #AsoGes CocTeoTeo CeoAsGasTas o ine R W )0
"CasAesTesGasAgs CasTis Teo Coo CesTesTe ’
67544 | CalNAcs1TswAgeOa"CaToTo"CoheGaTa | PS | C2NAC | A, [ 30 | 30
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Crpykrypa GalNAcs-1, mokazana panee B [Ipumepe 9, GalNAcs3-3, nokaszana B [Ipumepe
39, GalNAcs-5, noka3ana B [Ipumepe 49, GalNAc3-6, noka3zana B IIpumepe 51, GalNAc3-7,

i im
CﬂSAdETJSGdSAdi CdsTds TumccsmcﬁrrcsTc
m
67544 | GalNAcs-18,-4A4.05 CﬁTﬁTﬁmC“AdsﬁdsTd; GalNAc
2 m m m_ m PS _18 Ay 20 30
CuasAdsTasGasAds CasTas Tes Ces CosTisTe 3-18,
67784 GHmCﬁTnTwm{:nsﬁds(}d;-]-dsmcdsﬂds]1d:Gd-sA-cls PS GalNAc A 40 29
1 MC s Tas Tes"Cos"Cos Tes TeoAgo-GalNAc3-19, g =19, -l
6??84 GgmcﬁrgsTgsm(.‘gshdsGd;]‘d;nlcdsAdsTd_;_GdsAd_; Pg GalMNAc A t 3” 29
2 | ™CyTaTes"CosCosTes TeoAuo-GalNAc3-20, ' 1-20, e
67784 Galﬁhcj-zl;.-guﬁdnﬁ“mcﬁ'fTﬁmcuﬂdsﬁdﬂ"ﬁ; PS GalNAc
m m m m [ A-d 4[' 3{]
3 CasAdsTasGasAds CasTas Tes Ces CesTesTe 123,

nokasaHa B [Ipumepe 48, GalNAcs3-8, nokaszana B IIpumepe 47, GalNAc3-9, mokaszaHa B

ITpumepe 52, GalNAc3-10, nokasana B [Ipumepe 46, GalNAcs3-12, nokaszana B [Ipumepe 61,
GalNAc;-13, nokaszana B IIpumepe 62, GalNAc3-14, nokaszana B IIpumepe 63, GalNAc3-15,
nokasaHa B [Ipumepe 64, GalNAc3-17, mokaszana B [Ipumepe 68, GalNAc;-18, noxa3ana B
ITpumepe 69, GalNAc3-19, B IIpumepe 70, GalNAc3-20, nokaszana B IIpumepe 71, u

GalNAc3-23, noka3zana B [Ipumepe 76.

[Tpumep 83. AHTUCMBICTIOBOE MHTUOMPOBAHUE in Vivo IO IEHCTBUEM OJIMT OHYKJICOTUIOB,

HaueneHHbIX Ha pakTop XI, comepxkaiux kiactep GalNAcs

OnMUroHyKJIeoTHIbI, IepeYrciIeHHbIe Hibke B Tabmuie 64, UCTIBITAIU B UCCIEIOBAHUN
J10303aBUCUMOT0 UHTMOUpoBaHus GakTopa XI y Mbliei.

Tabmaua 64
MoaudnuHpoBaHHBIE OJIHIOHYKICOTHLL, HAlETeHHBIe Ha dakTop XI
o SEQ
ISIS . — Knacrep .
No [MocnenosarensiocTs (0T 5" K 37) GalNAc cM blllé'
40407 | ToGesGesTesAesAusTas Cas CasAs " CasTas Tas Tas CasAesG
H.J. H.J. 3l
1 es AesUOesGe I -
65617 T:g(.-imGmedegmcdsmcdxﬁihm(:ﬁ-rﬁrl-dsr[d5m{:1d51-"!i¢u 5
3 G A G G s GalN A1 GalNAc-15 | Ag 32
66308 GalNAc;-3,-
6 :1‘AMTGGmeTmﬁmAdsTdsmCdimcmﬁdsmCd_sde GﬂlNﬁC?,-:i. Ay 40
TﬂsTd,mCdsﬁmeAcchsGt
67834 GalNAc;-T,-
7 u*ﬁ@TﬁGWGWTmAWAdSTd;mCdEmC‘hAd;mCd,;Td; GalNﬁc;-T, Ay 40
- TdsTd*mCd{AwwaicchsG:
GalNAe;-10,-
6T§34 a‘ﬁdnTmGwGw-]-w-fka' 'ldsfrtmcdsmcdslaldsmcds Gal {\:]ﬂti-' *'q‘ﬂ 40
TaTaTh ClohelonlLG0, 5
67834 GalNAe;-13,- GalNAc;- " 40
9 o q_‘*"‘}_49Tyﬁa1ﬁa1TMdsTﬂthdsmCdsAdamCds 13, .

I

Td.sTdsTdsmCdsAenGeoAAechch

|

|

]

Crpykrypa GalNAcs-1, mokazana panee B [Ipumepe 9, GalNAcs3-3, nokaszana B [Ipumepe
39, GalNAc3-7, nokasana B I Ipumepe 48, GalNAc;-10, nokazana B [Ipumepe 46, u GalNAc3-13,

noka3aHna B [Ipumepe 62.

Jleuenue
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[IlecTn-BOCHMUHEAETBHBIM MBIIIIAM OJIUH Pa3 B HEJIETIO BBOIMIIN MTOAKOXKHYIO UHBEKIUIO
JTO3bI, TIPEJICTABIIEHHOMN HUXE, B LIEJIOM TPU J03bI OJIMTOHYKJIEOTHU 1A, IEPEUUCIIEHHOTO HUXE,
wi PBS. Kaxxaas skcriepuMeHTaIbHas TPYIINA COCTOSIA U3 4 )KUBOTHBIX. MBIl yMEPTBUIIU
yepes 72 yaca nocie nocienueit 1o3bl. Yposuu MPHK dakropa XI B neuenu usmepuinu nmpu
nomoriy [TLP B pearbHOM BpeMeHH U HOPMATIU30BAIIU K HUKIO(MUIMHY MO CTAHAAPTHBIM
nportokojam. M3amepuiu Takke TpancamMuHasbl B meueHu, AMK u 6unmupyOun. Pe3ynbTatsi,
MOKa3aHHbIE HUKE, TPEACTABIIEHBI KaK CPEIHUIM MPOLEHT I KaXK10M IKCIIEPUMEHTAIbHON
TpYMIlbl, HOPMAJIM30BAHHBIN K KOHTPOJIIO ¢ PBS.

Kaxk nokazano B Tabmnuiie 65, ieueHre aHTUCMBICTIOBBIMU OJIMTOHYKJICOTUIAMU CHUXKAET
ypoBau MPHK ¢axropa XI B neuenu 10303aBUCUMbIM 00pa3oM. Pe3ynbTaThl 1eMOHCTPUPYIOT,
YTO OJIMTOHYKJICOTHU/IBI, cosiepxkaire Koubrorat GalNAc, 6pumn 601ee 3phEeKTUBHBIMU, YeEM
ucxoaHoe coequHeHue 6e3 konbrorata GalNAc (ISIS 404071). Kpome TOro, 0MroHyKJI€OTH I,
coaepxarue 5'-GalNAc konbrorat (ISIS 663086, 678347, 678348 u 678349), ObLu elie Oojiee
3¢ ()EeKTUBHBIMH, YEM OJIMTOHYKJICOTH I, coaeprkamuit 3'-GalNAc konwrorat (ISIS 656173).

Ta6suna 65
Yposuu MPHK daxropa XI B neuyenn, TpancamuHasel B mevenn, AMK n 6Hupyduna
ISIS JHoza MPHK ALT | AST | AMK | Bumupy Knactep SEQ
Ne (mr/kr) | daxtopa XI (% | (en./n | (en./n | (Mr/mn) (937151 GalNAc; ID
ot PBS) ) ) (mr/mm) NO.
PBS H.JL 100 63 70 21 0,18 H.1. H.JL.
40407 |3 65 41 58 21 0,15
1 10 33 49 53 23 0,15 H.I. 31
30 17 43 57 22 0,14
0,7 43 90 89 21 0,16
71 9 36|58 |26 07 | GalNAcy-la| 32
6 3 50 63 25 0,15
66308 | 0,7 33 91 169 25 0,16
6 2 7 38 55 21 0,16 GalNAc;-3a 40
6 1 34 40 23 0,14
0,7 35 28 49 20 0,14
67534 2 10 180 149 21 0,18 GalNAc;-7a 40
6 1 44 76 19 0,15
67834 | 0,7 39 43 54 21 0,16 GalNAc;- 40
8 2 15 ~[38 [55 22 J0oa7 | 10a l
|6 2 25 38 20 0,14
0,7 34 39 |46 |20 0.16
el i 8§ 3|63 |21 o014 aen ||
6 2 28 41 | 20 0,14

ITpumep 84. IIpOAOIKUTENBHOCTD AEUCTBHUS 1N ViVO OJIMTOHYKJIEOTUAO0B, HALIEJIEHHBIX Ha
daxrop XI, cogepxxkanmx koubtorat GalNAcs

OMroHyKJiIeoTUIAbI, epeuncieHublie B Tabmnuie 64, uCrbITaiu B UCCIIE0BAHUN
OJTHOKPATHOM J1I03bI HA TIPOIOJIKUTEIIBHOCTD JICHCTBUSA Y MBIIIIEH.

Jleuenue

[IIecTn-BOCBMHUHEAETBHBIM MBIIIAM BBEJIM OJJTHOKPATHYIO MOJKOXHYIO UHBEKIUIO
OJIMTOHYKJIEOTU 1A, epeunciieHHoro B Tabmuue 64, unu PBS. Kaxnas sxcnepyuMmeHTanbHas
rpymma coctosijia u3 4 )KuBoTHbIX. OOpasibl KPOBU OpaJIM U3 XBOCTOBOM BEHHI 3a JICHB 0
BBEIECHUS J03bI UIS1 OTIPEICIIEHUSI UICXOITHOTO 3HAYEHMSs, a Takxke Ha 3, 10 u 17 aeHs mocne
BBEJICHUS 103bl. Y poBHHM Oernka ¢akTopa XI B ria3me onpenessivi TBepaoda3sHbIM
UMMYHO(EPMEHTHBIM aHAJIM30M, IPUMEHSSI UMMOOMUIIM30BAHHBIC 1 OMOTHHUIMPOBAHHBIE
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JeTeKTOpHBIe anTuTeNa i (paktopa XI mpousBoactBa R&D Systems, MuHHearosuic, mrat
MunnecoTa (kat. NeAF2460 u NeBAF2460, COOTBETCTBEHHO), a Takke peareHT OptEIA, Habop
B (kat. Ne550534, BD Biosciences, Can-Xoce, mrat Kanudopnus). Pe3yasTaThl, moka3aHHbIE
HWKE, IPE/ICTABJICHbI KAK CPEAHUM MPOLEHT YpoBHel Oerka pakropa XI B ria3Me A1 Kaxk10i
3KCIEPUMEHTAIILHOM I'PYNITbl, HOPMAJIM30BAHHBIX K UICXO/IHBIM YPOBHSIM. Pe3ynibTaThl
JIEMOHCTPHUPYIOT, UTO OJIMTOHYKJICOTUIBI, coaepkaliue KonpioraT GalNAc, Obuu 6oitee

3¢ (HeKTUBHBIMM M UMEJTH OOJIee MTPOTOJDKUTEIIFHOE ACHCTBHE, YEM UCXOTHOE COeTMHEHUE Oe3
konbrorata GalNAc (ISIS 404071). KpoMe TOro, oJIMrOHyKJIEOTH/IbI, cofieprkaliue 5'-GalNAc
koHnwrOTaT (ISIS 663086, 678347, 678348 1 678349), 61U e1ie Oosee I3h(HEKTUBHBIMU C €II1e
0oJ1ee MPOAOIKUTEILHBIM JIEHCTBUEM, YEM OJIMTOHYKJICOTU/I, coaepkalui 3'-GalNAc
konbtorat (ISIS 656173).

Tabanna 66
Ypoeun beaxa paxropa X1 B niazme Mbrmei
Bpemennbie o
ISIS Ne Hoza TOUKH (JIHH ?:Ei;[o[rﬁ Knacrep cM SEQ
| (mr/kr) MOCIE BBEIEHHA GalNAc; ID NO,
| IHAYEHHA)
J103kI) i I I
PBS H.O. 130 T 152; = H.J1. H.JL. H.JA.
17 100 o
3 11 .
404071 30 | 10 47 ML wa | 31
17 52 :
3 1 |
656173 6 10 | 3 GalNAcs-1a Ag 32 |
17 21 |
3 1 | I
663086 f 10 2 |  GalNAec;-3a Ay 40 |
17 9 |
3 1
678347 B 10 1 GalNAcs-Ta Ay 40
| 17 8 .
i 3 1
678348 6 | 10 1 GalNAc;-10a | Ay 40
P 6 o
-' 3 1
678349 [ {’ 10 1 GalNAc;-13a Ag 40
i 17 5

[Tpumep 85. AHTUCMBICTIOBOE HHTMOMPOBAHUE in Vivo MOJT IEHCTBUEM OJIMTOHYKJIEOTUIOB,
HaueseHHbIX Ha SRB-1, conepxammx konbrorat GalNAcs

OUroHyKJIeOTU B, TIEpeUrCIIeHHbIe B Tabmuie 63, UCTIBITAIN B 10303aBUCIMOM
UCCIIeJOBAHUM AHTUCMBICTIOBOTO MHTMOMpOoBaHUs SRB-1 y MbIIei.

Jleuenue

[MIectu-BocbMuHeAEIbHBIM MbIIaM CS7BL/6 o1uH pa3 B HEAETIO BBOIUIIN MMOJKOKHYIO
WUHBEKLMIO JO3bl, IPEICTABICHHON HUXKE, B LIEJIOM TPH J103bI OJIMTOHYKJICOTUA,
nepeunciieHHoro B Tabmuue 63, unu coneBoro pactsopa. Kaxxaas skcrepyuMeHTaibHas
TCpyNIia coCcTosA U3 4 )KUBOTHBIX. MBbIIIEH YMEPTBUIIN Yepe3 48 4acoB MOCIE MOCIEAHETO
BBeaeHus s onpeaenenus: yposHeit MPHK SRB-1 B neuenu npu nomotu [ I[P B peaibHOM
BpeMEHU M peareHTa 11 KonmuectBeHHOro onpenenieHnss PHK RIBOGREEN® (Molecular
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Probes, Inc., FOmxuH, mrat OperoH) o cTaHIapTHBIM TPOTOKOJIaM. Pe3yibTaThl, MOKa3aHHbIE
HUWXe, IPeACTaBIIeHbl Kak cpeaHuil mpoueHT ypoBHeil MPHK SRB-1 B neuenu aJist Kaxaomn
3KCIIEpUMEHTAIBLHOM I'PYIIBI, HOPMAJIM30BaAHHBIX K KOHTPOJIBHOMY 00pa3sily, 00paboTaHHOMY
COJIEBBIM PACTBOPOM.

Kaxk nmokazano B Tabiunax 67 u 68, 1eueHrue aHTUCMBICTIOBBIMU OJIUT OHYKJIEOTHAMHU
cHwkaet yposau MPHK SRB-1 10303aBucumMbiM 06pazom.

Tabanua 67
MPHK SRB-1 r neuenn
ISIS Ne Hoza (mr/kr) MPHK SRB-1 (% ot Knacrep CM
CONIEBOTO pacTBopa) GalNAc;
Conepoii pacTeop | H.L 100 H.JL. H.L
0,1 94
655861 03 119 — | GalNAcs-1a | Ag
1 68
3 32
0,1 120
661161 [l” ;_g"' - — " GalNAcs3a | Ag
3 26 '
0,1 107
666881 ?-‘3 - ;g? GalNAc-10a | Ag
3 o 27 ]
0,1 120
666981 ?‘3 ;33 GalNAcs-7a | Ag
3 T (21
0,1 118
670061 ?‘3 g: GalNAcs-13a | A
3 18 |8
0.1 119 J
677842 '13'3 gg GalNAcs-20a | Aqg
| 3 23
Taéauua 68
MPHK SRB-1 B nevuenn
ISIS Ne Jo3a (Mr/kr) MPHK SRB-1 (% ot Knacrep CM
COJIEBOT'O PacTBOpa) GalNAcs
0,1 107
661161 ?’3 zg GalNAc-3a | Aqg
3 18
0,1 110
677841 ?’3 gg GalNAc;-19a Ay
3 25

N3mepuiu Takke ypoOBHU TpaHCAMHWHA3BI B ITIeUeHH, 00111ero Ounupyouna, AMK u macchr
Teja Mo CTAaHIaPTHBIM MpoTokojaaM. CpeaHue 3HAUSHUS T KaXKIOH 9KCIIEPUMEHTAIBHON

Crp.: 279




10

15

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

CPYIIIBI IpeCcTaBieHbl HUXke B Tabmuie 69.

Tabauua 69
= I | Macca Tena CM
.Ilu.m ALT | AST | buamnpy AMEK (% ot Knacrep
ISIS Ne | (mr/k | (en./ | (e;./n Oun y GalNA
) 1) ) (ur/mn) (Mr/an) | HexoaHOro i C3
' IHAYCHHA )
COnR B Lan: |39 | 26 L H.AL. HL
pacTeop
0,1 25 47 0,17 27 114
0,3 29 56 0,15 27 118 5
655861 1 30 2 0.14 24 12 GalNAcs-1a Ay
3 27 |54 0,14 24 115
0,1 35 |83 0,13 24 113
0,3 42 61 0,15 23 117 2
661161 1 34 60 0.18 2 116 GalNAc;-3a Ay
3 29 52 0,13 25 117
01 |30 |51 0,15 |23 B
0,3 49 82 0,16 {25 119 : :
666881 1 7 a5 0.14 124 17 GalNAc;-10a | Ay
3 20 38 0,15 | 21 112 -
0,1 21 41 0,14 | 22 113
0,3 29 49 0,16 {24 112 ;
666981 i 19 34 0.15 25 i GalNAcs-Ta Ay
3 77 78 0,18 | 25 115
01 (20 [63 |018 |24 1l
0, 20 |57 0,15 [ 21 115 . =
670061 1 20 35 0.14 0 115 GalNAc;-13a | Ay !
3 27 |42 0,12 |20 116 E
0,1 20 38 0,17 124 114 i
0,3 31 46 0,17 21 117 ) '
677842 1 7 34 0.15 T 119 GalNAcs-20a | Ag
3 41 57 0,14 23 118 _

[Tpumep 86. AHTUCMBICTIOBOE MHTMOUPOBAHUE in Vivo MOJ1 IEHCTBUEM OJIUTOHYKJIEOTUIOB,
HaueneHHbIX Ha TTR, copepxamux kimacrep GalNAc;

OnuroHykiaeoTU b, IepeurciieHHble HUxe B Tabmauue 70, ucnsiTaam B 10303aBUCUMOM
UCCJIEI0BAHUM AaHTUCMBICTIOBOI'O MHIMOUpPOBaHMs yestoBeueckoro Tpancrupeta (TTR) y
TPAHCI'€HHBIX MBIIIEH, SKCIIpeccupyromux yenoBeueckul TTR reH.

Jleuenue

BocemunenensHpiM TTR TpaHCI€HHBIM MBIIIAM OJIMH Pa3 B HEJEIIIO B TEUEHUE TPEX HEAEIb,
B LIEJIOM TPHU A03bl, BBOJIUJIY ITOJKOXHYIO HHBEKIUIO OJIMTOHYKJIEOTUAA U 03B,
MEPEUUCIIEHHBIX B IPEACTABICHHBIX HIKE Tabuuax, wiu PBS. Kaxaas skcriepumenTanbHas
IpymIIa cocTosIa U3 4 )KUBOTHBIX. MBIIIEH YMEPTBUIIN Yepe3 72 yaca NOCIIe MOCIEIHETO
BBe/JIeHH. B TeueHue akcriepMMeHTa B pa3iIMUHbIX BPEMEHHBIX TOUKaX Opasiv 06pasipl KPOBU
U3 XBOCTOBOW BeHBI U U3Mepsiii ypoBHU Oeika TTR B mma3zme, ALT u AST, koTopbie
npeacTaBiieHsl B Tabmunax 72-74. ITocne ymepiuBIiIeHUs )KUBOTHBIX U3MEPUIIM YpOBHU ALT,
AST u uenoBeueckoro TTR B mia3me, a Takke Macchl Tejaa, Macchl opraHoB U ypoBHu MPHK
yenoBedkckoro TTR B neuenu. YpoBuu 6enka TTR usmepuiv npy HoMoIM KIMHUYECKOTO
a”anuzatopa (AU480, Beckman Coulter, mrat Kamdopuus). I1LIP B peansHoM BpeMeHnu 1
pearenT miis konnuectBeHHOro onpenaeiienns PHK RIBOGREEN® (Molecular Probes, Inc.,
FOmxuH, mtat OperoH) MpUMEHSUIM IO CTaHAAPTHBIM IPOTOKOJIAM JIJ1s OIIPE/IEIIEHUs] YPOBHEH
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MPHK uenopeueckoro TTR B meuenu. Pe3ynbTaThl, moka3anubie B Tabaunax 71-74,
MPEJICTABIISIIOT COOOM CpeTHUE 3HAUSHUS JIs1 KAXKI0M 9KCIIEPUMEHTAJIbHOM TPYMIIbL. Y POBHU
MPHK npencrasnsitor coboit cpeiHue 3HaueHUs] OTHOCUTEIBHO CpeHero 3HaueHus ajist PBS
TpyMIbl. YPOBHM OelTKa B TUIa3Me MPEICTABIISIOT COOO0M CpeTH1e 3HAUSHHUSI OTHOCUTEITHBHO
cpenHero 3HaueHus 1j1st PBS rpynmbl B ICXOIHOM COCTOSIHUM. Macchl Tena NpeacTaBiIsiiOT
co00i1 cpeHee MPOLEHTHOE U3MEHEHUE MACChI OT UCXOHOT'O 3HAYECHHUSI 10 YMEPILBIICHUS
JUTSL KQXKJI0W OTAEIbHOM 3KCIIEpUMEHTANIbHON rpynibl. [IpencraBieHHbIE MACCBI OPraHOB
HOPMAaJIM30BAaHBI K MACCE TEJIA )KUBOTHOTO, & 3aTEM IIPE/ICTABJIEHA CPEIHSISI HOPMATIM30BAHHAS
Macca OpraHoB IS KaXKI0M SKCIIEPUMEHTAIILHON I'PYIIIBI OTHOCUTEIIBHO CPEIHEN
HOPMAJIM30BAHHOM Macchl OpraHoB 11 PBS rpymnrbi.

B Ta6maunax 71-74 «BL» o3Ha4aeT UCXOHOE 3HAUCHUS U3MEPEHUI, BBITTOJTHEHHBIX
HEeTOCPEICTBEHHO Mepe1 BBeeHueM nepBoit 10o3bl. Kak mokazano B Tabmaunax 71 u 72,
JIEYEHUE AHTUCMBICIIOBBIMH OJIMTOHYKJIEOTUIAMU CHUXKAET YPOBHM 3Kkcnipeccud TTR
JI0303aBUCUMBIM 00pa3zoM. OIIMIOHYKJIEOTU/IbI, cofieprkaliue koubtorat GalNAc, Obuu 6osiee
3¢ ek TUBHBIMU, YEM UCXOIHOE coetuHeHue O0e3 konbrorata GalNAc (ISIS 420915). Kpome
TOTO, OJIMTOHYKJIEOTUABI, cofepxkaime Koubtorat GalNAc u cmemannsie PS/PO
MEKHYKJICO3UJIHBIE CBSI3U, ObLIH elile 0oJiee 3 (PEKTUBHBIMU, YEM OJTUTOHYKIICOTH/I,
conepxammii Koubrorat GalNAc u Tosibko PS cBs3um.

Tabaunua 70
ONHroHyKJIEOTH/BI, HalleIeHHBIC HA vYeaoBedcckuii TTR
SEQ
[sis No TTocnenosarensHocTs 0T 5" K 3° Caazu Kmactep CM ID
GalNAc NO
42091 TcsmccsTcsTcchsGdsTdsTdsAdsmCdsAdsTdsGdsAds
5 Ads AcsTcsmCesmCesmCe = i S 4l
66026 TcschsTcsTcsGcsGdsTdsTdsAdsmCdsAdsTdsGdsAds ‘
1 Ads AeTe™Co"CeCopAan-GalNAcy 1, PS | GalNAcxla | Ag | 42
68288 GalNAcs-3,.
3 o’TcsmCcoTcoTcoGeoGdsTdsTdsAdsmCdsAds PS/PO GalNAcs3-3a | PO 74
TdsGdsAdsAdsA-eoTeumCesmcesmce
| carae GalNAcs-7,.
g .,-‘I‘,,"'L'.,,'l'.;:.‘I‘.,.u(jwqd;rd,'_rd_qﬂd,,’“c.,sads PS/PO | GalNAcs-Ta | PO | 41
TdsGdﬁl”‘dw‘.ﬁdxl'\q1 I.:um{-‘:smcﬁmc:
GalNAc;-10,. .
ﬁgg“ T T Oa T Tk PS/PO “almjcﬁ' | PO | 41
e _ﬁisTdsGd\'ﬂiiﬁﬁmhutr-[-wmcﬁmccsmcc | |
GalNAc;-13, . -’
m;gss T T T B BaTaTak 0 PS/PO {’alﬁ‘:‘c" PO | 41
i _{‘E_ﬂgTdSGdﬁ "ﬂldgﬁlhf\cn-l-wmcgsm(-jesm{; ) ¥
ﬁgdﬂﬁ .I.l:'sm[:-eu.I.etr‘r:n(jwGl:lifl-ds-l1d5AdsmCd:iAdsTdsGd5‘a"d Pb--'rll{_] GalNﬁCr J"'.'Ld 42 i
7 s hds Ao T oo Ces " Cos " ConAgo-GalNAces-19, 19a -

Jlerenna nuist Tabmuuel 72 npeacrasinena B [lpumepe 74. Ctpykrypa GalNAcs-1 noka3ana
B [Ipumepe 9. Crpykrypa GalNAcs;-3, nokazana B [Ipumepe 39. Ctpykrypa GalNAc3-7,
nokaszaHa B [Tpumepe 48. Crpykrypa GalNAc;-10, noka3ana B IIpumepe 46. CtpykTypa
GalNAc3-13, noka3zana B [Ipumepe 62. Ctpykrypa GalNAc3-19, noka3zana B [Tpumepe 70.
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Tabamua 71
AnTHembiciosoe nnrnbuposanne yenosegeckoro TTR in vive
K SEQ
Isis No Josa MPHK TTR (% Benok TTR B Knacrep em! D
(Mr/xr) PBS) naasme (%o PBS) GalNAc NO
PBS H.J. 100 100 H.JL H.I.
6 a9 a5
420915 20 48 [i%] .. H.JIL. 41
60 18 28
0,6 113 87
2 40 56
660261 6 20 27 GalMNAcs-1a Ay 42
20 | 9 1
Tabauna 72
AnTHembicaoBoe uurnbuposanne senosedeckoro TTR in vive
mMPHE benok TTR B nnasme (% PBS npu BL) SEQ
< | dosa | TIR 17-i nens Knacrep
Isis Ne (Mr/Kr) (% BL 1'[_}? e (nocne GalNAc L 1:[(;
PBS) -] - YMEPIIBIICHHS) )
PBS H.JL 100 100 06 a0 114 H.IL. M.,
6 74 106 86 76 83
420915 20 43 102 Ho 6l 58 H.JL Ha | 41
60 24 92 | 43 | 29 32
0,6 60 88 73 3 68
682883 | 2 18 | 75 | 38 | 23 23 G‘”‘;“"“*' AL P
6 10 80 | 35 11 9 "
0.6 56 88 T8 63 67
682884 | 2 19 76 44 25 23 G"".:."a‘“" PO &
L 6 15 82 | 35 21 24 5
0.6 a0 92 77 68 76
682885 | 2 22 | 93 | 58 | 32 32 G"i}qﬂ:"-"' ey
6 17 85 37 25 20
0.6 57 a1 T0 64 /9
682886 | 2 21 | 89 | 50 | 31 30 G“‘E‘:"i‘" PO | 41
f 18 102 41 24 27
0.6 53 80 69 56 62
684057 | 2 21 | 92 | 55 | 34 30 G“'}“'g‘:"? A | @2
i 11 82 50 18 13
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Tabamna 73
VPOBHH TPAHCAMHHAILI, HIMEHEHHE MACCH TEJA H OTHOCHTEILHLIE MACCH] OPIAHOB
{:;}L (:f;} Mac ey I Cene | Ilou S&:
Ho ' €Hb | 3eHKA | KH
- @ | o | @ | % | P
Isis No 3 10 | 17 3 10 | Da | Tena NO.
(mr PBS | PBS) | PBS)
fxr) BL | ae | ae | me |BL | e | me | ¥ (% ) 3 10 17
Hb | Hb | Hb Hs | He | 17 | BL) L. |inei | }l.l:!!
PBS | "% | 33|34 33|24 |58 62|67 52| 105 100 ]| 100 | 100 | na
6 34 | 33 | 27 |21 | 64 | 59| T3 | 47 115 Q9 £0 a1
420915 20 | 34 | 30 | 2B | 19 | 64 | 54 | 56 | 42 :l_l_l _I_“!? 3} B ?2 41
60 | 34 | 35 |31 | 24 |61 | 58] 71| 58] 113 102 98 95
06 |33 |38 | 28 |26 | 70 [ 71 | 63 | 59 | 111 96 99 92
2 29 | 32 | 31 | 34 | 61 | 60 | 68 | 61 118 100 92 a0
261
660261 —¢ 120 [20 [ 28 [ 34 | 58 [ 59 |70 [ 90 | 114 | 99 | 97 | 95 | *?
20 [ 33 32 [ 28 33 | 64 | 54 | 68 | 95 | 114 | 101 | 106 | 92
Tabauua 74
VPOBHH TPAHCAMHHAILI, HIMEHEHHE MACCH] TE/1a M OTHOCHTEILHLIE MACCH] OPTAHOB
ALT AST SE
IMeu | Cene | Tlou
Mo (en/n) (en/n) i €Hb | 3CHKA | KH Q
. A a | o | % | % P
Isis Ne 3 10| 17 3 10 | Da | Tena NO.
(mr = PES | PBS) | PBS)
BL | ne | ne | me | BL | ne | ne y (% 17
fer) ) 3 10
Hb | Hb | Hb ue | we | 17 | BL) BL el
feHb | newb |
PBS 4.0 32 | 34 | 37|41 | 62 | 7R | 76 | 7T 104 100 100 100 | m.a.
7] 32 |30 |34 | 34 (61 [ 71| 72| 66 102 103 102 105
420915 | 20 | 41 | 34 | 37 | 33 | BO | 76 | 63 | 54 | 106 107 135 101 41
60 | 36 | 30 | 32 | 34 | 58 | Bl | 57 | 60 | 106 105 104 99
06 | 32 [ 35 138 | 40 [ 53 | Bl | 74 | 76 104 101 112 95
682883 2 38 | 39 | 42 | 43 | 71 | B4 :"g 77 107 O 116 Q9 41
] 35 |35 | 41 | 38 | 62 | 79 3 65 105 103 143 a7
682884 [ 06 |33 [32 (3513470747567 101 | 100 | 130 | 99 | 41
2 131 32 |38 |38 |63 |77 66|55 104 103 122 100
6 38 | 32 | 36 | 34 | 65 | 85 | 80 | 62 a9 105 129 95
06 |39 | 26 | 37T | 35 | 63 | 63 | 77 { 59 100 109 109 112
682885 2 30 | 26 | 38 | 40 | 54 | 56 | 71 | 72 102 OF 111 102 41
6 27T 1 27 | 34 | 35 | 46 | 52 | 56 | 64 102 Of 113 Of
06 | 30 | 40 | 34 | 36 | 58 | 87 | 54 | 61 104 99 120 101
682886 2 27 | 26 | 34 | 36 ?{l} 55 | 55 | 69 103 91 105 92 41
1 6 40 | 28 | 34 | 37 7 54 61 | 69 109 100 102 99
I 06| 35| 26|33 |39]|56] 51| 51|69 104 99 110 102
684057 | 2 33 | 32 | 31 | 40 | 54 | 57 | 56 | &7 103 100 112 a7 42
| 6 39 | 33 | 35 1 40 | 67 | 52 | 55 | 92 98 104 121 108

[Tpumep 87. ITpoaoKUTENTBHOCTD ISHCTBUS in Vivo OTHOKPATHBIX /103 OJIMTOHYKJICOTUIOB,
HaueneHHbIX Ha TTR, copepxammx kiracrtep GalNAc;
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ISIS Ne420915 u 660261 (cMm. Tabmuiy 70) MCIBITAIIA B UCCIIEAOBAHUN OJTHOKPATHOM TO3BI
Ha TPOJOJIKUTEIbHOCTD AeHCTBUS y MbIei. ISIS Ne420915, 682883 u 682885 (cM. Tabmuiy
70) Tak>Ke UCIIBITAJIN B UCCIIENOBAHUM OHOKPATHOW O3Bl HA TPOAOIKUTEIBHOCTD JEHCTBUS
Y MBIIIEN.

Jleuenue

BocbMuHenenbHbIM caMIiaM TPAHCTEHHBIX MbIIIIEN, KOTOPBIE SKCITPECCUPYIOT YETTOBEUECKHUIA
TTR, BBeM OJTHOKPATHYIO NOAKOXKHYIO MHBbEKIMIO 100 mr/kr ISIS Ned20915 wim 13,5 mr/kr
ISIS Ne660261. Kaxxgast akcriepuMeHTaIbHAs TPYIIa COCTOsIa U3 4 )KUBOTHBIX. OOpa3ibl
KPOBH U3 XBOCTOBOI BEHbI OpaJIH /1O BBEICHHUS J103bI [IJ151 ONIPEACIICHUS] UCXOIHBIX ITOKa3aTeen
v Ha 3-i1, 7-i, 10-i1, 17-11, 24-11 v 39-i1 1eHb 1ociie BBeJieHUs 103b1. Y poBHU Oetka TTR B rutazme
M3MEPSIIM TaK, Kak onrcaHo B [Ipumepe 86. Pe3ynbTaThl, MOKa3aHHBIE HUXKE, TPEACTABIICHBI
Kak cpeaHuit mpoueHT ypoBHel TTR B mtazme i1t Kax 01 9KCIIepUMEHTAIBHOM TPYTIIIHI,
HOPMAJIM30BAHHBIX K UCXOJHBIM YPOBHSIM.

Tabauma 75

¥Yposuu Genka TTR B nunaime

Bpemennsie
TOMKH (JIHH TTR (% ot
ISIS Ne Jlosa nocne HCXOIHOTO S s S I
T | (mrfEr) ) GalNAc; NO.
BBEICHHA EEC Y
A03b1) |
3 30
7 23
420915 | 100 i 22 A A 41
I 24 75
39 100 ]
3 T
7 | 21 ]
10 | 22 GalNAc;-
660261 13,5 17 T 4 Ag | 42
24 48 !
e o o B o s i scemabouigous o o

Jleuenue

BocbMuHEnEbHBIM CAMKaM TPAHCTEHHBIX MBIIIEN, KOTOPBIE IKCITPECCUPYIOT YETTOBEUECKUIA
TTR, BBEIM OJTHOKPATHYIO NOAKOXKHYI0 MHBEKLMIO 100 Mr/Kr ISIS Ne420915, 10,0 mr/kr ISIS
Ne682883 mm 10,0 mr/kr ISIS Ne682885. Kaknast skciepuMeHTaIbHas TpyIlna COCTOsIa U3
4 5xuBOTHBIX. OOPA3IBI KPOBU U3 XBOCTOBOM BEHBI OpaJivi 1O BBEACHMUSI 103l [IJIs1 ONIPEICTICHUS
WCXOJHBIX MoKazaTeien u Ha 3-1, 7-1, 10-i, 17-11, 24-11 u 39-11 1eHb 1Tociie BBEACHUS JO3BI.
Vposnu 6enka TTR B m1azme uzmepsuiu Tak, kak onuvcato B [Ipumepe 86. PezynbTatsl,
MOKAa3aHHBIE HUXKE, TPEJICTABJIIEHBI KAK CPEeIHUI TPOoUEHT ypoBHeW TTR B ruta3zme 11 Kaxaon
3KCIEPUMEHTAIBHOM I'PYIIbI, HOPMAIU30BAHHBIX K UCXOIHBIM YPOBHSIM.
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Tabnuoa 76

Yposuu 6eaka TTR B naazme

Bpemennnie
G | O Lk Knacre CM | SEQID
ISIS Ne {ilr.-’xr} nocie HCXO/IHOTO GalN A; N%,
| BBE/ICHHA 3HAYEHHA)
i | mosml)
f 3 48
|' 7 48
| 420915 100 10 48 H.I. H.o. 41
17 66
3l 80
3 435
7 37
GR2RE3 10,0 10 38 GalMNAc;-3a PO 41
17 4
31 63 ]
3 o 40
7 33
682885 100 | 10 | 34 e | o 41
17 40
31 64

Pesynberatel B Tabmuuax 75 v 76 1eMOHCTPUPYIOT, YTO OJIMTOHYKJICOTHIBI, COEPIKAIIIIE
koubioraT GalNAc, sBisitorcst 6oitee 3(h(PeKTUBHBIMU U UMEIOT 00JIee ITPOI0KUTEIILHOE
JIEeUCTBUE, YEM UCXOJIHBIN OJTUTOHYKIIeOoTHT O0e3 konbrorata (ISIS 420915).

[Tpumep 88. CrinaiiCHHI-MOIyIMPOBAHKUE in Vivo MO/ AEMCTBUEM OJIMTOHYKJIEOTUAOB,
HaneneHHbIX Ha SMN, coaepxkamux KoHborat GalNAc;

OnMUMroHyKkiaeoTUabl, nepeurciaeHubie B Tadmuie 77, uCrbITaau Ha CIJIaMCHUHT -
MOJYJIMPOBAHKUE YEJIOBEUECKUX T€HOB BBDKMBAEMOCTH MOTOHEUPOHOB (SMN) y MBIIIEH.

Tabnuua 77
Momndrunposannbsie ASO, nanenennsie Ha SMN
o I
| SEQ
ISIS . ; Knactep |
No TMocnenoratensHocTs (0T 5" K 37) GalNAc; CM | r}{g
38795 | Aalale Cofta Cululele CulnloAcAaluGs Co |
H.JL | n.a. 43
4 T“_Gn Gg
GalNAcs-7,- 1
P AT CAS G T T CanaTotuhs | B8 po | 4
T O, C T GLG, N
GalNAc;-T,- |
2| AETrC AN CAT A, || poi|
) AT NCL T O . L]
70000 | AsTaTa"CaAn"CalaTals CaraTaAnAuTaGa"Co | GalNAcr | o | 44
0 TesGes GeoAao=-GalNAc;-1, la |
7‘311"42 X-ATT"CA™CTTT"CATAATG"CTGG i e a3
""{'342 GalNAcs-7-X-ATT"CA™CTTT"CATAATG"CTGG G"lﬁh‘&‘c" - l 43

Crpykrypa GalNAc3-7, nokazaHa panee B [Ipumepe 48. «X» o3HayaeT S'-nepBUYHBIA
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aMUH, oj1yuyeHHbI kommanueit Gene Tools (Puitomart, rat Operon), a GalNAcs-7,, o3HayaeT

cTrpykTypy GalNAcs-7,, He cogepxautyto yacTb -NH-Cg-O cBsI3M, KaK IOKa3aHO HUXKE:

HOOH 0
0
Hofﬁq/oﬂv)ju
AcHN o
J?\/_ u
0 0
O/\f’):\H H ~ ot

AcHN O

HOOH

HO

HOOH
0
Hoﬁ\\/o/\ﬁfu 0

AcHN

ISIS N2703421 1 703422 nipeacTaBisitoT cO00i MOPGhOIMHO-0JIUTOHYKIICOTU/IBI, TPU 3TOM
Ka)KIIbIi HYKJICOTU/I U3 IBYX OJIMTOHYKJICOTUIOB MPEACTABISET COO0M MOPHOIMHO-HYKIICOTH/I.

Jleuenue

[IlecTrHEnENBHBIM TPAHCTEHHBIM MBIIIAM, SKCIIPECCUPYIOLIMM desoBeyeckuit SMN, BBeu
OTHOKPATHYIO MOJIKOKHYIO MHBEKIUIO OJIMTOHYKJICOTHIA, iepeunciieHHoro B Ta6muue 78,
WM COJIEBOTO pacTBopa. Kaxnas skcniepuMeHTaIbHas IPYIIIA COCTOSUIA U3 2 cCaMLOB U 2
caMOK. Mpbllliert yMEPTBUIM Yepe3 3 IHS MOCIIE BBEACHUS JO3bI I ONPEACIICHUS] YPOBHEN
MPHK uenoBeueckoro SMN B nieueHu ¢ 3k30HOM 7 u 0e3 Hero, mpuMenuB [11[P B peasibHOM
BPEMEHHU IO CTAaHIaPTHBIM MpoTokoiaM. O6myo PHK u3Mepunu npu nomoum pearenra
Ribogreen. Yposau MPHK SMN Hopmanu3oBanu k ooiiert MPHK, a 3aTem HopMmanuzoBanu
K CPEIHUM 3HAYECHUSM B IpyIIe, 00paboTaHHOM coeBbIM pacTBOpoM. [TomyueHHbIe cpeaHue
otHoueHnust MPHK SMN, conepkaineti sk30H 7, K MPHK SMN, He conepskaiiieit 3k30H 7,
npeacraniieHbl B Tabnuue 78. Pe3yabTaThl 1eMOHCTPUPYIOT, UTO MOJTHOCTHIO
MOJIM(UIMPOBAHHbBIE OJIMTOHYKJIEOTHUIbI, KOTOPBIE MOAYIUPYIOT CIUTAMCHUHT U COAEPKAT
koHbioraT GalNAc, SIBIISIOTCSI 3HAUUTEIIBHO OoJiee 3 PEeKTUBHBIMHU IJ11 U3MEHEHUSI CITAHCHUHT A
B [IEUYEHH, YEM UCXOIHBIE OJIMTOHYKJIEOTHABI, HE cofepxalne Koubtorat GalNAc. Kpome
TOT0, 3Ta TEHACHIIUSI COXPAHSETCS JJIs1 XMMU3Ma MHOTOKPATHBIX MOAU(PUKALWHI, BKITIOUAs
2'-MOE u MmopdonmHO-MOIMbUIUPOBAHHBIE OJTUTOHYKICOTHIBI.
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Tabnuna 78
JeiicTBHE 0ITHTOHYKJICOTHIOB, HALLIEHHLIX Ha YenoBevecknii SMN, in vive
i 1 : SEO
ISIS MNe Joza (mr/kr) +ak3zon 7 / -ax3on 7 e O R ID
GalNAc,
- NO.
Conenoi |
| pactsop | H.El 1,00 H.JIL. H.O | H.
387954 | 32 1.65 . H.JL. H.J. 43
387954 ; 288 5,00 | H.JL H.IL 43
699819 32 , 7,84 Ga”;’:c-" po |
699821 32 7.22 Ga”:;c-" po| ¥
700000 32 6.91 ':’“”1“:‘“3‘ ap| =
703421 32 1,27 H.1. H.I. 43 |
703422 32 4,12 G“";‘:‘“-" ax|

ITpumep 89. AHTUCMBICTIOBOE MHTMOMPOBAHUE in Vivo IO IEHCTBUEM OJIMT OHYKJIEOTH/IOB,
HaleJIEHHBIX Ha anojunonpotend A (Apo(a)), cogepkamux Konborat GalNAcs

OnuroHyKia€oTH Ibl, IEPEUMCIIEHHbIE HUXE B Tabmuue 79, ucnslTaiau B UCCIIEOBAHUU
JT0303aBUCMMOTO MHTUOMPOBaHUSI Apo(a) y TPAHCTCHHBIX MBIIIICH.

Tabauma 79
Mognduuuposanabie ASQ, HaueneHHLIE Ha Apo(a)
- : — Knacrep SEQ ID
ISIS Ne IMocaenosarensnocts (0T 5" K 37) GalNAc; CcM NO.
TesGes CesTes Cos CasGasTas TasGasGasTasGas Cas M., H.JL
494372 il 53
TdsTuG:sTrsTﬁ Ct
Ga]NﬁcJ'Tl"n’TcsGmchnTmchumCdsGdsTdﬁTdsGdsGds
o TwGa"Cas TaTeGuTaTa"C: GalNAcy-7a | PO | 33

Crpykrypa GalNAc3-7, noka3zaHa B IIpumepe 48.

Jleuenue

BocbmunenensabpiM caMkaM Mbliett C57BL/6 (Jackson Laboratory, bap-Xap6op, mrat
Mp>5H) o1MH pa3 B HEAENIO BBOJIMIIN OAKOXKHYIO MHBEKIUIO JO3bl, IPEICTABIICHHON HUXE, B
1eJIOM IIECTh J03 OJIMTOHYKJIEOTHAA, TiepeuncienHoro B Tabmuue 79, unu PBS. Kaxnas
9KCIIEpUMEHTAIbHAS T'PYIINA cOCcTosuIa U3 3-4 ®KUBOTHBIX. OOpa3ibl KPOBU U3 XBOCTOBOIA
BEHBI Opaliv 3a A€Hb 10 BBEACHUS MIEPBOM 103bl U €XKEHEIEIbHO MOCTIE BBEACHUS KaXKI0M
JT03BI 171 OTIpeiesIeHUs1 ypoBHel Oenka Apo(a) B rutazme. Mblieil yMepTBUIIU Yepes J1Ba JTHS
nociie nocaeaHero BeeaeHus. Y posau MPHK Apo(a) B meueHu onpeneniig mpyu MoMOIIu
I1LIP B peaibHOM BpEMEHM U peareHTa sl KojaudecTBeHHoro onpeaenenus PHK
RIBOGREEN® (Molecular Probes, Inc., FOmxuH, mtat OperoH) 1o craHaAapTHBIM ITPOTOKOJIAM.
VYpoBHu 6enka Apo(a) B IIa3Me ONpeIeIuiIn Mpy OMOIIY TBEpAo(a3HOTO
UMMYHO(EPMEHTHOTO aHAJIU3a, U OTIPEIEIUIIM YPOBHU TPAHCAMUHA3BI B IIeUeHHU. Pe3ynbTaThl
anam3a MPHK u Genka B iazme B Tabnuie 80 mpencTaBieHbl Kak cpeHee MPOIEHTHOE
3HAYEHME ISl SKCIIEPUMEHTAJIbHOMN TPYIIBI OTHOCUTEIBHO T'PpYMIbl, oopadboTanHol PBS.
YpoBHHU OernKa B IJ1a3Me IOMOJHUTEIbHO HOPMAIM30BaJId K UCXOAHOMY 3HaYeHuto (BL) nis
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rpymibl ¢ PBS. Cpenxue abcomtoTHBIE yPOBHU TPaHCAMUHA3BI M MACCHI Tea (% OTHOCUTEITHLHO
CpEeIHEro UCXOIHOTO 3HAUYeHUs1) mpeAcTaBiieHbl B Tabmuie 81.

Kax moka3zano B Ta0:uie 80, TeueHre OJTMrOHYKJIeOTHAAMM CHIKaeT ypoBHU MPHK Apo
(a) B IeYeHW U YPOBHHU OeJika B TUIa3Me J0303aBUCUMBIM o0pa3zoM. Kpome Toro,
OJIMTOHYKJIEOTU/I, coJiepKaIuii KoHbrorat GalNAc, ObLT 3HAUMTENBHO 00J1ee 3PEKTUBHBIM
¢ 6oJ1ee MPOAOJDKUTEITLHBIM JEMCTBUEM, YEM UCXO/IHBINM OJIMT OHYKJIEOTU]I, HE COICPIKAIIINI
koHbroraT GalNAc. Kak nokazano B Tabmuue 81, npeacTaBiieHHbIE OJIMTOHYKJIEOTHU/IbI HE
BIIUSIFOT HA YPOBHU TPAHCAMUHA3bI M MACChI TEJIA, UYTO YKA3bIBAET HA XOPOIILYIO IEPEHOCUMOCTD
OJINTOHYKJIEOTUOB.

Tabamua 80
¥posuun MmPHK Apo(a) B nevenn i Geaxa B maaime
,}'Ims;-_ MP]-]I"T; T benok Apo(a) B naasme (% PBS)

ISIS No (Mr.-‘.lcr} Apo(a) (% BL Henena | Henens I Henens | Hepens | Hepnens | Henens
; __PBS) ¢ v 1 2 | 3 | 4 | S5 | 6 ]
| PBS H.JL. 100 100 120 119 | 113 88 | 121 97 |

3 80 [ 84| 8 | 91 | 98 | 8 | 8 | 79 |

494372 10 30 E'.f | 72 e | T 57 59 46 ]l

30 5 92 54 28 10 7 9 7 |
0.3 75 79 76 | 89 98 71 94 78 .i
1 19 79 88 | 66 60 54 | 32 24
| 08157 3 2 82 52 | 17 7 4 6 5
10 2 791 17 | 6 3 2 4 5
Tadauma 81
. ALT AST Macca tena (% oT
Isloe HAosa (ur/xr) {en./m) {exn./m) HCXOJHOTO 3HAYUCHHA )
PBS H.I. 37 54 103
3 28 68 106
494372 10 22 55 102
30 19 48 103
0,3 30 80 104
1 26 47 105
681257 3 29 3 102
10 21 52 107

[Tpumep 90. AHTUCMBICTIOBOE MHTMOUPOBAHUE in Vivo MO1 IEHCTBUEM OJIUTOHYKJICOTUIOB,
HaueneHHbIX Ha TTR, copepxamux kiactep GalNAc;

OnuroHyKia€oTU b, IEPEUMCIIEHHbIE HUXe B Tabuue 82, ucnpiTaiau B 10303aBUCUMOM
UCCIIeJOBAHUM AHTUCMBICTIOBOTO HHTMOUPOBaHUS yesnoBeueckoro TpanctupetuHa (TTR) y
TPAHCI€HHBIX MBIIIEH, SKCIIpeccupyromux yenoBeuecku TTR reH.

Jleuenue

TTR TpaHCT€HHBIM MBIIIIAM OJIMH Pa3 B HEJIEITIO B TEUEHUE TPEX HEEIb, B IEJIOM TPHU 1036,
BBOAWIY MOJAKOKHYIO MHBEKLHIO OJIMTOHYKJIEOTHUAA U 03I, IEpeUrCIIeHHbIX B Tabmuue 83,
i PBS. Kaxxas skcriepyuMeHTalibHas rpyIna cocrosiia u3 4 xuBoTHbIX. [lepen BBeneHruem
MEPBOI JO3bI B35JIM 0Opa3el KpOBU U3 XBOCTOBOM BEHBI JJIs1 OIIPEIETICHUS] YPOBHEN Oenka
TTR B m1azme B UCXOJIHOM cocTossHUM (BL). MbIieit yMmepTBUiIM yepe3 72 yaca 1mociie
MOCJIeTHETO BBe/eHus. Y poBHU Oenka TTR uaMepuiu rnpy moMoOIu KJIMHUIECKOTO
aHanuzaropa (AU480, Beckman Coulter, mrat Kanudopuust). [TLP B peaibHOM BpeMeHH U
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peareHT s koiauuectBeHHoro onpeaeneHuss PHK RIBOGREEN® (Molecular Probes, Inc.,
FOmxun, mrat OperoH) NpuMeEHsIU MO CTAaHAAPTHBIM TPOTOKOJIAM J1JIs OIIPE/IEICHUs] yPOBHEH
MPHK uenoseueckoro TTR B neuenu. Pe3ynpTatsl, mokasanusie B Tabmuie 83, mpeacTaBistoT
co00H cpeHue 3HAUEHUS 1JIs1 KaXKI0W SKCIIEPUMEHTAILHOM Ipyniibl. YpoBHu MPHK
MPEACTABIISIOT COOOM CpeHNE 3HAUEHMSI OTHOCUTENIbHO Cpe/IHero 3HaueHus A71st PBS rpynmsl.
VpoBHHM Oejika B I1a3Me IPpeICTaBIISIOT cOO0 CpeIHUE 3HAUCHUSI OTHOCUTEIIBHO CPETHETO
3HaueHus 11t PBS rpy1imel B uICXOAHOM cOCTOSIHUM. «BL» 03HayaeT UCXOIHOE 3HAYEHUS
WM3MEPEHMUM, BBITTOJIHEHHBIX HEITOCPEACTBEHHO Mepe/] BBEACHUEM MEPBOM 103b1. Kak mokazaHo
B TaGmuue 83, 1eueHne aHTUCMBICTIOBBIMHU OJIMTOHYKJIEOTUIAMU CHUKAET YPOBHM 3KCIIPECCUU
TTR no303aBUcUMBbIM 00pa3zomM. OIMIoHYKJIEOTH]I, coaepkaliuit KoHbroraT GalNAc, ObLT
0oee 3¢ heKTUBHBIM, YeM UCXOJIHOE coeauHeHre 0e3 konbpiorata GalNAc (ISIS 420915), a
OJIMTOHYKJICOTU/IBI, coaeprkariye hochoauabupHBIN WK Ie30KCHaICHO3UHOBBIM
pacHieruisieMblit pparMeHT, IeMOHCTPUPOBAJIA 3HAUYUTEIbHOE YCriIeHUe 3(h(PEKTUBHOCTH, 10
CPAaBHEHUIO C UCXOJHBIM COEIMHEHUEM, HE CoAepKaIIUM KOHBIoraT (cM. ISIS Ne682883 u
666943 1o cpaBHenuto ¢ 420915, a Taxxe cM. [Ipumepst 86 u 87).

Tabaumna 82

OauronykaeoTHAB, HaUeIennbe Ha Yenopedecknid TTR

Knacrep SEQ
[sis Mo [Mocnenoparenshocts 01 5" k 3 Crazu GalNA CM 1D
T NO.
42091 .I-esm{::;-]:-es.l.usﬁcsﬁd;-[-ds.l-dshdsmcdshds-rds{jdshdi
5 Ags AeTo"Co™Co™C., PS H. . H.ﬂ._ 41 I
68288 o o GalNAcy3,.
3 'S | e Cr-u] e0 | “,GWG“] .15] ﬂ;ﬁhd, E-d&ﬁds PS/PO GalNAu;da PO 41
TasGasAdsAdsAco T co Ces Ces Ce 1 —
66694 - o OalNACY3,.
3 n‘ﬁd.nr::. Cwlwrpuﬁwﬁ.hr[d_;lqud; PS/PO GﬂlNﬁU}'.}ﬂ .l"'n‘i 45
L = |  "CasAasTasGuasAgsAds AcoTeo Ces Ces Ce S
| 68288 o CaiNAcyT,. ,
5 : E"A""T"‘ {‘“’F“J“‘(“'“‘(’%T“’T;"A‘f.: PS/PO | GalNAc;-Ta | Ay 45
Q@Adquths.ﬁdﬁ&@{qttp (=1 Cn:s Ccs. "[;::_“_ Srr—|
GalNAc;-10, {
e o AdeTe™CooTeoTecGeoGas Tas TasAds pspo | GRRAST | A, | 45
_ "CasAds TasGasAdsAdsAcoTeo Ces Ces 'Ce
GalNAcs-13,
fhem AT "CouTooTesGeoOaTaTaAds psPo | FRNAGT | A, | 45
"CasAds TasGasAdsAgsAeoTeo Ces Ces Ce .

Jlerenna nis Tabmuuet 82 npencrasinena B [lpumepe 74. Ctpyktypa GalNAc;-3, nokazana
B IIpumepe 39. Ctpykrypa GalNAcs-7, noka3zana B [Ipumepe 48. Ctpykrypa GalNAcs3-10,
nokaszana B [Ipumepe 46. Ctpyktypa GalNAc;-13, noka3zana B [Ipumepe 62.
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Tabanoa 83
AHTHCMBICTOBOE HHrHOHpoRanwe GenoBedeckoro TTR in vivo
s ! ,
Isis No | Jlosa (mr/kr) | MPHK TTR (% PBS) | Benok TTR (% BL) RARCTED | o |
| GalNAc _

PBS HLL. 100 124 H.JL. | na
6 69 114

420915 20 I 86 H.A. H.JL
60 21 36 L
0,6 61 73

682883 2 23 36 GalNAc:-3a | PO
6 18 23
0.6 74 B 93

666943 2 33 57 GalNAcs;-3a | Ag
6 17 22
0.6 60 o 97

682887 2 36 49 GalNAc;-Ta | A4
6 12 19 -
0,6 65 92

682888 | 2 32 46 GalNAc;-10a | Ay
6 17 -. 22

B 0,6 72 | oo TE

682880 2 38 45 GalNAcs-13a | Ay
6 16 _ 18 Y -

[Tpumep 91. AHTUCMBICTIOBOE MHTMOUPOBAHUE in Vivo MOJ1 IEHCTBUEM OJIUTOHYKJICOTUIOB,
HaneneHHbIX Ha (hakTop VII, cogepxanmx konbtorat GalNAcs, y TpUMaTOB, HE SIBIISTFOIITMXCS

YEJIOBEKOM

OnuroHyKI€oTU b, IEPEUMCIIeHHbIe HUXe B Ta0muie 84, ucbITaau B HETePMUHATIbHOM
MCCIIeIOBAHUMY TTOBBILLICHHUS O3Bl HA AHTUCMBICIIOBOE MHTHOMpoBaHue hakTopa VI 'y 06e3bsiH.

Jleuenue

OO6e3psiHaM, paHee He MOABEP)KEHHBIM 3KCIIepuMeHTaMm, Ha 0-i, 15-i1 u 29-i1 AeHb BBOAWIH
MOJKOKHbIE MHBEKIUY ITOBBIIIAIOIIMXCS 103 OJIMTOHYKJIEOTH/IOB, IEPEUYUCIICHHBIX B Tabnuie
84, umu PBS. Kaxkgas skcnepuMeHTabHas rpyIna cocrosijia u3 4 camuoB U 1 camku. [lepen
BBE/ICHUEM IIEPBOIA 103bI U B PA3JIMUHBIE BPEMEHHbIE TOUKH I1OCIIE Hee Opajii 00pasibl KpOBU
JUUIs ompenesienust ypoBHel oenka daktopa VII B mma3zme. YposHu 6enka dakropa VII
OTIPEIEIISUIN C TOMOIIBIO TBEpA0(ha3HOTO UMMYHO(EPMEHTHOTO aHau3a. Pe3ynbraThl,
nokaszanHele B Tabmuue 85, mpeAcTaBisitoT cOO0H cpeHUE 3HAUEHUS AJIs1 KaXK 10U
3KCIIEPUMEHTATILHOM I'PYIIIbI OTHOCUTEIBLHO CPEIHET0 3HAUCHHUS U1 Ipynbl PBS B ucxoaHom
coctrossHuM (BL), u3MepeHus BbINIOJIHEHBI HEITOCPEACTBEHHO II€PE] BBEAEHUEM I1IEPBOM JO3BI.
Kaxk nokazano B TaGmuue 85, jeyeHre aHTUCMBICIIOBBIMHU OJIMTOHYKJICOTUAAMU CHUKAET
ypoBHHU 3KcTipeccun paktopa VII 10303aBUCUMBIM 00pa30M, U OJIMTOHYKJICOTH]T, COACPIKAIITHIA
koHbrorat GalNAc, ObUT 3HaUMTENBHO O0J1ee IPPEKTUBHBIM Y 00€3b5IH, YEM OJIMTOHYKIICOTH]I,
He coaeprkaiui konbrorata GalNAc.
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Tabanna 84
OuHronyKaeoTHbl, Hanelennsie Ha gaxTop VII
‘ . SEQ
Isis No | [TocnenorarensHOCTL OT 5" K 37 Crpazn Knactep CM 1D
]- GalNAc NO.
20793 | AuTeGea CorAeaT a0l TaCGaeAds TG Ca
5 : HTds TﬁmctsTuGuAt o ok Hﬂ_ Pt B
i GalNAc;-10,. . .
'55339 | o ATeGes™CesAe T 1sGesGae TasGias PS ““lﬁ}‘:q po | 46
AdsTesGas"CasTas Tes" Ces TesGesAe

Jlerenna nuist Tabmuuet 84 npencrasiena B [Ipumepe 74. Ctpykrypa GalNAcs-10, moka3zaHa

B IIpumepe 46.
Tabanua 85
Yposnuu beaka dpaxropa VII 8 naazme

ISIS No JeHs Jloza (Mr/kr) daxtop VII (% BL) |

t 0 HLL 100 I
| 15 10 87
| 22 H.JL 92
: 407935 29 30 77
] 36 H.JL 46
L S a3 —ua X
| 0 3 100
S . S 10 T 56
: 22 H.IL. 29
| 686892 39 30 19
t 36 _Ha M
| 43 H.J. 11

ITpumep 92. AHTUCMBICIIOBOE MHTMOMPOBAHUE B IEPBUYHBIX I'€IIATOLMUTAX 101 JEHCTBUEM
OJIMTOHYKJIEOTUIOB, HalelneHHbIX Ha Apo-CIL, conepkamux konbrorat GalNAcy

IlepBruHbBIE MBIIIMHBIE IEATOUMUTHI BBICEUBAIN B 96-1IyHOUHBIE IUTaHIIETHI ITpU 15000
KJIETOK Ha JIYHKY Y T0OABJISTM OJIMTOHYKJICOTHU/IBI, IepeurciieHHbIe B Tabmumie 86, HalelIleHHbIE

Ha MbIMHBIA ApoC-1II B koHueHTparmu 0,46, 1,37, 4,12 wimm 12,35, 37,04, 111,11 umu 333,33

HM, wm 1,00 MmxM. ITocne uakyOanuu ¢ OJIMTOHYKJIEOTUIaMHU B Te€UEHUE 24 4aCOB KJIEKU
mu3upoBaiu U ounctuim ooyt PHK npu nomomum RNeasy (Qiagen). Yposau MPHK
ApoC-1I onpeaenunu mpu nomonm [P B peasibHOM BpeMeHHU U peareHTta s

kommuectBeHHOT 0 onpeaeneHnss PHK RIBOGREEN® (Molecular Probes, Inc.) mo crangapTHbIM

nporokosam. 3HaueHus 1Csy onpenenniv npu nomouu nporpammsl Prism 4 (GraphPad).

Pe3ynbpTaThl AEMOHCTPUPYIOT, YTO HE3aBUCUMO OT TOTO, SIBJIETCS JIM PACIIEILISICMbIi
dbparmeHT dochoarapupom uim Gochoanaup-cBI3aHHBIM J1€30KCHAICHO3ZUHOM,
OJIMTOHYKJIEOTHIBI, Cofiepikaliye KoHbioraT GalNAc, OblTH 3HAYUTEIBHO OoJiee
3¢ GEKTUBHBIMU, YEM MCXOIHBIM OJIMTOHYKJICOTH/I, HE COACPIKAIINM KOHBIOTATA.
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Tabauua 86
Hurubmpopanne skcupecend mplmauoro APOC-111 B nepeuvHLIY reMaToUHETAX MBI
IC SEQ
ISIS Ne [Mocaeposarensiocts (o1 5" K 37) CM - D
M) | No.
440670 | ™CesAesGes™CosTes Tas TasAds Tds TisAdsGiasGasGasAds CesAesOes CesAe | HL | 13,20 | 47
"CosAesGes Cos Les s LasAds Ts TasAdsGasGuasGaasAas” Ces
661180 Go"C Ago-GalNAcs-1, Ay | 1,40 48
GalNAC3,.0 " CosAesGes Cos Tes Tats TasAds Tats Tas AgsGasGasGasAas™ Ces
680771 7 7
80 e mCA‘*G“mC““\‘ PO | 0,70 4
GalNAcs T, o " CosesOes"Cos Tes Tas TasAds Tas Tt A Gas Gs Gs Ay Ces
680772 PO 1,70 47
- = AGe"CosAe e ’
GalNAe;-10, 5" CosAnGes Cos Tes Tats TasAus Tt TasAasGas Gt Gts Aas '
680773 S AcGe™CaA, PO | 2,00 47
GaINAC3-13, 5" CosAesGes"Cos Tes T s TasAds Tts TasAdsGdsGas GatsA s Cs |
680774 AcGa™Coad. ) PO | 1,50 47
GI‘NAcrsnm'm{:ﬂhmemCmTwleTdsAddeSleAdsGﬁGﬂSGWmCW =
681272 AcGo™CoA, PO 0,46 47
(:.]NA:E'3.‘Q'A“mCﬁﬁﬂGﬁmCtsTﬂTﬁTLm*TﬂTdmGﬁG*G*Ad}
681273 MO A G "Co A, Ay 1,10 49
"CesAesGes Ces les Tds TdsAds Tas TasAdsGasGasGasAs™ Ces
= A<Ge"CohsAsy-GalNACy 19, oeee LB | 9 |

Crpykrypa GalNAcs-1, nokazana panee B [Ipumepe 9, GalNAcs3-3, nokaszana B [Ipumepe
39, GalNAcs-7, noka3zana B [ Ipumepe 48, GalNAc;-10, moka3zana B IIpumepe 46, u GalNAc3-13,
nokasaHa B [Ipumepe 62, u GalNAc3-19, noka3zana B [Ipumepe 70.

[Tpumep 93. AHTUCMBICTIOBOE MHTUOMPOBAHUE in Vivo IO IEUCTBUEM OJIMT OHYKJICOTUIOB,
HaueneHHbIX Ha SRB-1, cogepxkanmx cmemansbie KpbUibs U 5'-GalNAc3 KOHbIOraT

OJ'II/II‘OHyKJ'IeOTI/II[BI, MEPCUYNUCIICHHBIC B Ta6J11/1ue 87, UCIIBITAJIN B JO303aBUCUMOM

30

35
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45

UCCIIEJOBAHUM AHTUCMBICTIOBOTO MUHTMOMpOBaHUsS SRB-1 y MbIIei.

Tabanua 87
Moanduunposannsie ASQ, nanenennsie na SRB-1
ISIS INocnenosarensHocts (0T 5" K 37) Knacrep CM | SEQ
No GalNAc; D NO.,
44909 H.IL. H.0. 50
3 TisTis " CusAdsGaasTas" Cas AdsTas Gas Ags " CasTasTis™Cos " Cie | |
69980 GaINA-:3-3,-.,-TkﬁTg,"‘Chhd,(‘usTd;mCd, A-clsTds Gdﬁﬁdsmcds GalNAn:;- PO 50
6 TasTis Cas Ci 3a
69980 | GaINACs-T,-0 Tis T CrsAasGas Tas Cas Ads Tas GasAgs Cas | GalNAc;- PO 50
3 TysTies"Cis' Cik - | 7a by
69980 | GaINACs-Ty=¢ Tis T CrsAasGas Tas Cats Adgs Tas Gigs GalNAcs- | PO 50
9 | Ag CasTasTes" Ces"Ce 7a
69981 GalNﬂt;-T.-.gT,,T"’Cwﬁﬁﬁdshsm{:ﬁ AdsTds Gmds“‘cds GHJNHI.!;— PO 50
1 TasTis Crs Ck Ta
69981 | GaINAC3-7,-0Tis Tas" ChsAasGas Tas™ Cas Ads Tas GasAus ™ Cas | GalNAcs- | PO 50
3 TdsTkSmCdska o 7a
69981 | GaINAesTuo Tes Ths CreAdsGas Tas"Cas AasTas GgeAys" Cae | GalNAcy- | PO
5 Ty Ty "Ca,"C 7a e
Adslks ks e

Crpyxkrypa GalNAcs-3, noka3zana pasee B [Ipumepe 39, a ctpykrypa GalNAc3-7, mokazaHa

panee B [Ipumepe 48. HwkHue uHIEKCHI: «e» o3HauaeT 2'-MOE moauduimpoBaHHbIM

HYKJIe03U[T; «d» o3Hayaet B-D-2'-ne3okcupudonykiieo3uns; «k» oznauaer 6'-(S)-CHj
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OounukIndeckuit Hykiteo3us (cEt); «s» o3HauaeT TnodochaTHbie MEKHYKIICO3UIHbBIE CBI3U
(PS); «o» o3Hauaet pochoanspupHbie MexHYKIIeo3uaHbIe CBsi3U (PO). Bepxuuit uHaeKe «I11»
O3HAYAET S5-METWINUTO3UHBI.

Jleuenne

[Iectu-BocbmunenenbHbIM Mbiiiam C57bl6 (Jackson Laboratory, bap-Xap0Oop, mrat Mah)
BBEJIM OJHOKPATHYIO ITOIKOKHYIO MHBEKLMIO J103bl, IPEACTABIEHHOMN HUKE, OJIMTOHYKIJIEOTH/1A,
nepeunciaeHHoro B Tabinuue 87, uinm coneBoro pacrsopa. Kaxxaast sakcnepuMeHTalIbHas
CpyINIa cOCTOsAA U3 4 KUBOTHBIX. MblIlIed YMEPTBUIIM Yepe3 72 yaca MOCie MOCIEIHETO
BBeneHMs. Y poBHM MPHK SRB-1 B neuenu uzmepuiu npu nomouu I[P B peasibHOM BpeMeHuU.
Vposuu MPHK SRB-1 HopManuzoBamm k ypoBasiMm MPHK nukiioguianHa mo craHmapTHbIM
MIPOTOKOJIaM. Pe3ynbTaThl, HOKa3aHHbIE HUKE, TPEICTABIIEHBI KAK CPEAHUI TPOLIEHT YPOBHEN
MPHK SRB-1 151 kax 101 3KCIepUMEHTAaIbHON TPYIIbI, IO CPABHEHUIO C KOHTPOJIBHOM
rpymIoi, o0padoTaHHOM cojieBbIM pacTBOpoM. Kak moka3ano B Tabmuie 88, neueHue
AHTHCMBICIIOBBIMU OJIMTOHYKJIEOTUAAMU cHUkaeT ypoBHM MPHK SRB-1 no303aBucumbIM
00pa3oM, a r3aMMEPHBIE OJIMTOHYKIICOTH B, cofiepxkaliue KoHbtorat GalNAc 1 umeroiye
KPBLUIbs, KOTOPBIE IPEICTABIISIIOT CO00# 100 MoTHOCTRIO CEt, TMOO cMelIaHHbIe caxapHbIe
Mo ubuKany, ObLUIH CYIIECTBEHHO 00J1ee 3PPEeKTUBHBIMU, UEM UCXOAHBIN OJIMTOHYKIIEOTHI,
HE COoZeprKallluii KOHbIOTaTa U COAep Kalluii MoaHOCThIo CEt MoaMUIMPOBAHHBIE KPBUIBSI.

N3mepumnu Takke Maccsl Tena, YpPOBHU TPAHCAMUHA3BI B IIEYEHU, OOLIUI OMIMPYOUH U
AMK, a cpenHue 3HAYEHUS 1T KAXKIO0M 9KCIIEPUMEHTATIBHOM IPYIIIBI MPEICTABICHBI B
Tabmuue 88. Macca Tenna moka3aHa Kak CpeIHHI IMTPOLEHT MACChI TeJla OTHOCUTEIBHO
MCXOJIHOM Macchl Tena (% BL), M3MEpEeHHBIN HEMMOCPEICTBEHHO MEPE/ BBEAEHUEM J103bI
OJIMTOHYKJIEOTHU/IA.

Tabauna 88
¥Yposuu MPHK SRB-1, ALT, AST, AMK » obmero Guanpybnna, a raxae macesi Teqa
Lo Joza | mPHK SRB- ALT AST Macca Tena
SISN | )| 106PBS) | tenin) | (emsm) |P™™PYORH| AMK (% BL)
PBS | wna 100 | 31 | 84 0,15 28 102
1 111 18 48 0,17 31 104
449093 | 3 94 20 43 0,15 26 103
10 36 19 [ so | o12 29 104 |
0,1 114 23 58 | 0,13 26 107
699806 | 0,3 59 21 45 | 0,12 27 108
1 25 30 61 | 012 | 30 104
0,1 121 19 41 | 014 | 25 100 |
699807 | 0.3 73 23 56 | 013 26 105
1 24 | 22 69 | o014 | 25 102
0,1 125 23 57 | o014 | 26 104
699809 | 0,3 70 20 | 49 | o010 | 25 105
B 1 33 | 34 62 | 017 25 107
| 01 | 123 | 48 77 0,14 24 106
699811 | 0,3 94 [ 20 45 0,13 25 101
| 66 57 | 104 0,14 24 107
0,1 05 . J 20 | SR 0,13 28 104
699813 | 03 98 2 | & 0,17 28 105
1 49 19 47 0,11 27 106
0,1 93 30 79 0,17 25 | 105
699815 [ 0.3 64 30 | el 0,12 26 105
| 1 24 18 41 0,14 25 106

[Tpumep 94. AHTUCMBICTIOBOE MHTUOMPOBAHUE in Vivo IO IEUCTBUEM OJIMT OHYKJICOTUIOB,
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HauelleHHbIX Ha SRB-1, cogepxaiux 2'-caxapuble Mogudukamuu 1 5'-GalNAcsy KOHbIOraT

RU 2670614 C9 (W1 C2)

OnuronyxkiaeoTuasl, nepeurcieHHsle B Tabmuue 89, ucnplTaiu B J0303aBUCUMOM
UCCIIEJOBAHUM AHTUCMBICTIOBOTO MUHITMOMpOBaHUs SRB-1 y MbIei.

Tabanma 89

Moandgnunposannsie ASO, nanesennsie Ha SRB-1

Huxnuit uuaexe «m» o3Havaet 2'-O-meTun-moaubuiupoBaHHbIl HyKJIeo3ua. [TomHas
nereHaa k tabnuue npeacrasieHa B [Tpumepe 74. Ctpykrypa GalNAcs-3, moka3aHa paHee

B [Ipumepe

Jleuenue

39, a crpykrypa GalNAcs-7, noka3ana panee B [Ipumepe 48.

ISIS [MocnenosarensiocTs (0T 5" kK 37) Knactep | CM

Ne GalNAc; |

35338 | Ge'Culeler CaAalOala CaruTaGaAs Calala® |HA | HA |

2 Ca™CoTele | |
1 70098 GmCmU...,.U,.,,C..,,,A@G“'l'@mﬂtride,G*AmmCmThUm | H.A. H.A. |

9 CosConsUmsUm -

66690 | GalNAcsy-3,- | GalNAcs- | PO

4 ! n'ﬂuanTuTnanf'\d,G..h‘r@mcdﬂ.ﬂﬁ‘rmﬁﬁﬁd, ' 33

| '"Cd,T.,,T.:,“‘Cﬂ'“C_qT,_sT._. e
70099 | GalNACsTa-0"GmsComsUmsUmsCmsAasGas Tas CasAds 1asGas | GalNAcs- | PO
1 | Ads"CasTasUmConsConsUnmsUm . NN

SEQ

1D
NO.

51

HccnenoBanue BBITOIHWIIN ITO IPOTOKOY, omucaHHoMy B IIpumepe 93. PesynpraTtsl
npeacTapiieHbl HUxke B Tadmuue 90 u neMmoHCcTpupytoT, uto u 2'-MOE, u 2'-OMe-
MOUGUIMPOBAHHBIE OJIUT OHYKJICOTH/IBI, cosleprkaliye KoHbioraT GalNAc, ObUTH 3HAYUTETTHHO
6051ee 3(h(heKTUBHBIMHU, YEM COOTBETCTBYIOLIHE UCXOTHBIE OJIMTOHYKIICOTU IBI, HE COZIepKAaIlie

KOHbBIOrarTa. Pe3y.]'IbTaTbI H3M€p€HPII>i MacCChI T€J1a, TPaHCAMUWHA3bI B IICYCHHU, 06mero

ounmupyonaa u AMK n1eMOHCTpHUPYIOT, UTO 3TH COSTUHEHUS XOPOIIIO MTEPEHOCSTCS.
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Tabauua 90
MPHK SRB-1
ISIS Ne Jlo3a (Mr/kr) MPHK SRB-1 (% PBS)
PBS H.J. 100
: 116
353382 15 58
45 27
5 120
700989 15 92
45 46
1 98
666904 3 45
10 17
1 118
700991 3 63
10 14

[Tpumep 95. AHTUCMBICTIOBOE HHTMOMPOBAHUE in Vivo MOJT IEHCTBUEM OJIMTOHYKJIEOTUIOB,

25 HaneneHHbIX Ha SRB-1, conepxanux OMuykiInyeckue Hykjieo3uasl u 5'-GalNAc; KOHBIOTaT
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45

OnuronyxkiaeoTuasl, nepeurcieHHbie B Tabmuue 91, ucnpiTaiu B J0303aBUCUMOM
UCCIIEJOBAHUM AHTUCMBICTIOBOTO MHTMOMpOBaHUsS SRB-1 y MbIIei.

Tabamma 21

Moanduunposanasie ASCQ, nanenennsie na SRB-1

| Knacrep | .. | SEQ

| GalNAc; ID No
440762 Tk,mCh!‘iﬁGthd,mcmﬂde;Gmhd;mCd;TmTthk l H.A. H.0O. 22
lilig i ] GIINa‘\t;—_s.—u;l'k;m{;:tmﬂdﬂ'dsmﬂd;ﬁd;Td;ﬂﬁﬁmmcdsTmThntk : Ga]Nﬁf.‘_;—]-. POy ; 22_
699782 | GalNAcsTao Tue " CisAssGae Toe " CaeAas TaeGasAgs Cas Tas Tis"C | GalNAcy-7, | PO 22
699783 | GalNAcs-3,-0Tis"CishgeGas T CosAas TasGusAs Cas T T 'C1 | GalNAcs-3, | PO | 22
653621 | Tis"CisAdeGasTas CutsAs TasTasAas Cas Tas Tis CloAgo-GalNAes-1, | GalNAes-1; | Ay 23
439879 | T,"CoMaGaTa"CaAsTa CaAa"CaTaTp"Cy _mn  |mn | 2
699789 | GalNAcs-3a-oTo CoeAudGiarTae CoelasTa GueAae CasTas T e Cg | GalNAcs-3, | PO 22

HwxHuit uanekc «g» o3Hadaet prop-HNA HyKII€03U1, HIXKHUIM UHIIEKC « 1» 03HadaeT
3aKPBITHIN HYKJIEO3U I, coaeprKaimi MocTuk 2'-O-CH,-4'. JIpyrue cokpaiieHus peacTaBIeHbl

1515 Ne locnenoraTenbHoCTs (0T 3 K 37)

B jierenzie Tabmuuel [Ipumepa 74. Ctpykrypa GalNAcs-1, mokasana panee B [Ipumepe 9,
crpykrypa GalNAcs-3, noka3aHa panee B [Ipumepe 39, a crpykrypa GalNAcs3-7, mokasana
panee B [Ipumepe 48.

Jleuenue

HccnenoBanue BBITTOIHWIN IO IPOTOKOY, onmucaHHoMy B [Ipumepe 93. PesynbraTtsl
NpeACcTaBIIeHb! HIKe B Ta0muie 92 1 IeMOHCTPUPYIOT, UTO OJIMTOHYKJICOTH/IBI, COACPIKAIIINE
koHbIoraT GalNAc 1 pa3nuuHble OUIUKINYECKUE HYKIICO3UIHbIE MOAU(PUKALIUU, ObLIH
3HAYUTENBHO OoJiee 3 (HEKTUBHBIMU, YEM UCXOTHBIN OJIMTOHYKJICOTH/T, HE COJIEPKAIIUI
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KOHBIOraTa U COACPIKAILMI OULMKIIMUECKUE HyKIIe0o3uaHble Moaupukauun. Kpome toro,
OJIMTOHYKJICOTH I, comepkarmit Koubstorat GalNAc u prop-HNA momudukamym, 6611
CylecTBeHHO 6oJiee 3((HEeKTUBHBIM, UEM UCXOTHOE COETMHEHUE, HE CoJIepkKalllee KOHbIoratTa
u cogeprxkartiee prop-HNA momudukanum. Pe3ymbraTsl ”3BMEpeHU MacChl Tejla, TpaHCAMUHA3HI
B IeueHH, oo1ero ounupyornna u AMK aeMoHCTpUpPYIOT, UTO 3THU COETMHEHUS] XOPOILIO
IIEPEHOCTCA.

Tab.iuuma 92
¥Yposan MPHK SRB-1, ALT, AST, AMK u obmero 6unnpybnna, a Takae Maccehl Tejia
ISIS Ne Joza (mr/kr) MPHK SRB-1 (% PBS)
PBS H.JL. 100

1 104

440762 3 65
10 39

0,1 105

666905 0,3 56
1 18
0,1 93
699782 0,3 63
1 15

0,1 105
699783 0.3 53
1 12

0.1 109

653621 0,3 82
1 27

1 96

439879 3 77
10 37

0,1 82

699789 0,3 69
1 26

[Tpumep 96. Cs3piBaHMUe OeJiKa MIa3Mbl aHTUCMBICTIOBBIMU OJIMTOHYKJICOTUIAMH,
coAepXKaIMMU KOHBIOTUPYIOIyIo Ipynny GalNAcs

OnmuMroHykiaeoTuasl, nepeuncieHubie B Tabmuie 57, Hanenenusie Ha ApoC-III, u
onuroHykireotuanl B Tabmune 93, HaneaeHHbIE Ha Apo(a), UCITBITANIA B aHAJIN3E
yIbTpadUIbTPALMU IS OLIEHKHY CBSI3bIBAHMS OEJTKa B IJIa3Me.
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Tabauna 93

MoanduunposanHbie (IHIOHYKIC0THIL], HAlleTeHHBLIE HA Apo(a)

L i Knacrep i - SEQ
ISIS Ne [ocnegoratensHocTs (0T 5" K 17) i CcM 1D
GalNAcs i No
494372 .I.:s(}ﬂm{‘ l:i-l.l:smi?l:s.m(--‘di{.id:-[l‘u::lj:s\‘._.]"%sé:idhﬂ d.:deGd\mCd.de.LT:xG:sTnx H.. | B 53
(=] i 1
693401 .I-|:sl:}m“.[‘ﬂurI-I:um{T:um(--‘ds{iihT:ﬂIETrli!lsf‘idh{}IldeHGIl.'ImCII1TII1TI:I'|GB|:-T!H L l[ HLIL 53
=] i
6g125] | GalNAc ,-TNTHcin’"g?_m_T_n“‘!::_,’_“(i?.?,{nidﬁTd“Td,Gd‘G.,,Td,GdJ"Cd,‘ GalNAcs- | o | 53
Iﬂglﬁ{lﬁlﬁlﬁ L: ?a
] - ~ [P - ! 3 |
6E -I 25? fﬂ]N}tE]‘?. 0 Tﬂ(jl.'\ﬂ CE\.IFI-:W F'I:.IJ- Fda ﬂ:Jb:dedeﬁll\dedeﬁlkmCm ﬁalw.'ﬁil:'-] P{) 53
Id:i Inr':-lw | =] I €5 {-: ?3 |

Jlerenaa Tabmuupl npeacrasiena B [Ipumepe 74. Ctpyktypa GalNAcs moka3aHa paHee B

ITpumepe 48.

DnemenTsl 15 yabTpadunbrpanuu Ultrafree-MC (HOMUHAIIBHOE OTpaHUYCHHE
MoJekyisipHoi Macchbl 30000, cnabocBsi3pIBatONIas pereHeprUpoOBaHHAS LEIITI0IO3HAS
MeMOpana, Millipore, bendopn, mrat Maccauycerc) npeaBapuTeIbHO KOHAUIUOHUPOBAIN
¢ 300 mx1 0,5% Tween 80 u neaTpudyruposam npu 2000 g B Teuerue 10 MunyT, 3aTem ¢ 300
MK 300 MKI/MJT pacTBOpa KOHTPOJIbHOTO ofiuronykieotuaa B H,O u uentpudyruponaiu

ripu 2000 g B TeueHue 16 MuHyT. 71 OleHKM Hecienu(UIeCKOTo CBA3bIBAaHUS ¢ (PUIBTPaMHU
KaXXJ10TO UCCIIEAYEMOTO OJIMTOHYKJIe0TU1a U3 Tabmui 57 1 93, IpUMeHsIEMbIX B UCIIBITAHUSIX,
300 Mk 250 HI/MI1 pacTBOpa OJIMIoHykKieotuaa B in npu pH 7,4 nomecTui B npeiBapuUTEIIBHO
KOHAUIMOHUPOBAaHHBIE (PUIBTPHI U ieHTpUdyrupoBau npu 2000 T B TeueHue 16 MUHYT.
HedunsTpoBanusie 1 puabTpoBaHHBIE 00PA3LBI AHATM3UPOBAIUA TBEPAO(PA3ZHBIM
UMMYHO(hEPMEHTHBIM aHAJIU30M IS ONIPEIEICHUsI KOHIIEHTPAIUN OJTUTOHYKJIeOoTU10B. s
MOJIyYEHUs CpeIHEN KOHLEHTPALMH U151 KaXXA0T0 00pa3ua MPUMEHSIIM TPHU 3K3EMILISIpa.
CpeHIo10 KOHIEHTpaLUio (UIBTPOBAHHOTO 00pa3ia OTHOCUTEIbHO HEPUIBTPOBAHHOTO
00pasua NpUMEHSIIM 1Sl ONTPEEIIEHUs] TPOLEHTA OJIMTOHYKJIEOTHUA, TPOLIEIIEr0 Yepes3
¢unbTp 6€3 1mIa3Mbl (% BBIICICHUS).

3aMoposkeHHbIE 00pa3iibl HeIbHOM T1a3Mbl, coopanubie B K3-3JITK u nomyuennsie ot
3I0POBBIX, HE TPUHUMAIOLIUX JIEKAPCTBA JIIOJEH-100POBOJIBLEB, IBAHCKUX MAKaK U MBbIIIEN
CD-1, npuo6peiu y komnanuu Bioreclamation LLC (Bect6epu, mrat Hpio-Mopk).
UccnegyemMble OJIMTOHYKIEOTUABI JOOABISUIM K 1,2 MJT aJIMKBOTAM IUIa3Mbl B IBYX
KoHIeHTpausx (5 u 150 mxr/min). AnukBoty (300 MKJT) KaX10T0 MApKMPOBAHHOTO 00pa3ia
TJ1a3Mbl IOMECTUIIM Ha MTPEIBAPUTENIBHO KOHAUIMOHUPOBAHHBIN (DUIIBTPOBAIBHBIN 3JIEMEHT
u uHKyouposasm rpu 37°C B Teuenre 30 MUHYT, 3aTeM Cpa3y BBITTOJIHWIN IEHTPU(DYTHPOBAHUE
ripu 2000 g B TeueHue 16 MUHYT. AJTMKBOTHI (PUIIBTPOBAHHBIX U HEPUIBTPOBAHHBIX
MapKUPOBAHHBIX 00PA3LOB IUTA3Mbl AHAIM3UPOBAIIM TBEPI0()A3HBIM UMMYHOGEPMEHTHBIM
AHAJIM30M JIJI51 OITpe/IeSIeHHSI KOHLIEHTPALMU OJIMTOHYKJIEOTHAA B Kax10M obpasue. [Tprmenunu
TPHU IK3EMIUIAPA KAXKI0M KOHLUEHTPALMU TSI ONIPEACIIEHUS] CPENHETO IIPOLEHTA CBI3AHHOI'O
Y HECBSI3aHHOT'O OJIMTOHYKJIEOTH/IA B KaX10M oOpasue. CpenHIO KOHUEHTPALUIO
(UIBTPOBAHHOTO 00pa3iia OTHOCUTENIHFHO KOHIEHTPALUU He(PUIbTPOBaHHOTO 0Opa3ia
MIPUMEHWIIN JJIs1 OTIPENEIICHNS TPOLEHTA OJIMTOHYKJIEOTHAA B IUIA3Me, HE CBA3aHHOIO C
Oenkamu 1mia3mbl (% HecBsi3aHHOT0). OKOHYATEIbHbIE 3HAYEHUSI HECBSI3AaHHOT'O
OJIMTOHYKJIEOTHIA KOPPEKTUPOBAIIM Ha HecTlenM(pUIecKOoe CBSI3bIBAHUE ITyTeM JAeTIeHUs %
HECBSI3aHHOT'0 Ha % BBIJIETICHUSI 1T KAXKIOT0 OJIMTOHYKJIeoTHAA. OKOHYATENbHbIE 3HAUEHUS
% CBA3aHHOT'O OJIMTOHYKJIEOTUAA OIIPENEIIMIN BBIYUTAHUEM OKOHYATEIbHBIX 3HAUCHUN %
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HecBsizaHHOTO U3 100. PesynbraThl moka3ansl B Tabmuue 94 mi1s 1ByX KOHIEHTpaIui
VCIIBITAHHOTO OJIMTOHYKJIeoTHAa (5 1 150 MKT/MI) B I1azMe Kaxxaoro Buaa. PesynbpraTsl
JIEMOHCTPHUPYIOT, YTO KOHBIOTHMpytoue rpymibl GalNAc HE OKa3bIBaIOT CYIIECTBEHHOTO
BIIMSIHUSI HA CBSI3BIBAHME OelTKa 1ma3Mbl. KpoMe TOro, OJIMrOHYKJICOTHIIBI, COJIEPKAIIINE
TOJIBKO PS MeXHYKJI€03U THBIE CBSI3U U cMeliaHHbIe PO/PS cBsi3u, - 00a BapuaHTa CBSI3BIBAIOT
OEIIKY TUTA3MBI, TIPYU 3TOM OJIMTOHYKJIEOTUIBI, COAEPIKAIINE TOJIBKO PS CBsI3U, CBSI3bIBAIOT
OeJIKM IJ1a3Mbl B HECKOJIBKO OOJIBIIIEH CTETIEHU, YeM OJIMTOHYKJIEOTU/IbI, COJIEPIKAIIIIE
cmemanabie PO/PS cBs3m.

Tabmmna 94

MMpouenT MOAHGHUUHPOBAHHOID OJIHIOHYKJIE0TH/IA, CBE3ANHOIO ¢ DesiKaMy N1a3Mbl

ISIS Ne | ITnasma senoseka [Lnazma obe3nan [Tnasma menuei
5mer/mn | 150 Mkr/sa 5 mKr/mn 150 MET/™Mn 5 MEr/Mn 150 mEr/mn

304801 992 | 980 99,8 99,5 98,1 97,2
663083 978 | 909 993 993 96,5 93,0
674450 | 962 | 970 98,6 94,4 94,6 89,3
494372 | 941 | 893 98,9 97,5 97,2 93,6
693401 | 936 | 899 96,7 92,0 94,6 90,2
681251 | 954 | 939 99,1 98,2 97,8 96,1 |
681257 93,4 90,5 97.6 93,7 95,6 92,7 |

[Tpumep 97. MoauduppoBaHHbIE OJTUTOHYKIIEOTUIbI, HalleJleHHbIe HAa TTR, cogepsxkariue
KOHBIorMpyomyto rpymmny GalNAc;

OnuronykiaeoTusl, IpeactasieHnble B Tabmune 95, conepxarme konborat GalNAc,
IpeaHa3HaveHbl 11 Bo3aencTteua Ha TTR.

Tabamnua 95
MoanduunpoBaHHbIE CIHMOHYKI0THILL, HaneleHHble Ha TTR
ISIS Ne [MocnenosarensHocTs (0T 5‘: kN é{:ﬁfg l! CM SE&(}D
666941 i::ﬂa “h}:‘ﬁl‘;dcﬂiﬁfﬁciﬁg:%ﬁ GalNAcs3 | Ag | 45
663z | Tetmin tulie B ta i de L fe Tl Al | qallAnL | Au| 2
682876 | GHINAS *’fr;L‘;E* el e lg:n;‘;:i“*mcﬁ GalNAcy3 | PO | 41
e a T
| 682878 G"NA;’: g:?gffﬂi Iﬁ ?:,,.‘Ei: ﬂéﬁ":t‘“‘*”m‘:“* GalNAc:-10 | PO | 41
682879 G"'H""‘E"%:g**"f; Tes t ?:’“?‘L"‘TEJ‘EMM% GalNAcs-13 | PO | 41
682880 | GaINAesTsoAde T Ces Tes Tes Ges Gas Tas Tas GalNAc;-7 | Ag | 45
Ads Cas Ads Tas Gas Ads Ads Aes Tes" Ces Ces Ce
682881 G;Eg:’;:";:ngﬂciTﬂ ?E‘E.ffiﬁng % | GalNAc-10 | Ag | 45
682882 G;g éf:fi‘?féffﬂiﬁj‘éf%lﬁ ér: % | GalNAcs-13 | Aq | 45
64056 | T= T T Qo Op Ty Ta e Cu B Te D he | GaNacy19 | A0 | 42

Jlerenna qist Tabmmuet 95 npencrasnena B [Ipumepe 74. Ctpyktypa GalNAcs-1 nmokazana
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B [Ipumepe 9. Crpykrypa GalNAcs;-3, nokazana B [Ipumepe 39. Ctpykrypa GalNAc3-7,
nokaszaHa B [Ipumepe 48. Crpykrypa GalNAc;-10, noka3sana B [Ipumepe 46. CtpykTypa
GalNAc3-13, noka3zana B [Ipumepe 62. Ctpykrypa GalNAc3-19, nokazana B [Tpumepe 70.

[Tpumep 98. OueHka npoBOCIAIUTENBHOTO IEUCTBUSI OJIMTOHYKIIEOTUIOB, COIEPKAIIUX
koHbBIoraT GalNAc, B anamm3ze hPMBC

OmnuronykiaeoTubl, nepeurciaeHHblie B Tadmuie 96, uccinenoBain Ha MPOBOCHAIUTEIBHOE
nerictBue B ananmze hPMBC, onucannom B [Ipumepax 23 u 24 (cm. Tabmuups! 17, 70, 82 1 95,
i€ TPeACTaBIEHO ONMUCaHUe ONUMTOHYKIe0TH0B). ISIS 353512 061a1aeT BLICOKUM OTBETOM,
Y €ro IIPUMEHSIM B KAYECTBE MOJIOKUTEIIBHOIO KOHTPOJIS, & IPYTUe OJIMT OHYKIIEOTUbI
onvcanbl B Tabmunax 70, 82 u 95. PesynbTaThl, ipeacTaBieHHbie B Tabmuie 96, morydeHbl
C MpUMEHEHHEM KPOBH, MOJIYYEHHON OT OJIHOTO JOHOPA-T100poBoJibla. Pe3ynbraThl
JIEMOHCTPUPYIOT, UTO OJIMTOHYKJIEOTHIbL, COAEpKalue cMeranabie PO/PS mexxHyK1€03U/1HbIE
CBSI3U, BBI3BIBAIOT 3HAUUTEIBHO O0JIee cl1a0ble MPOBOCIAIUTEIbHbIE PEAKLUU, 10 CPABHEHUIO
C TEMH K€ OJIMTOHYKJIEOTUIAMHU, COJIepKaluMu ToJbKo PS cBsizu. Kpome Toro, B aTom
aHa/M3e KoHbrorupytomas rpymnmna GalNAc He OKa3bIBa€T CYIIECTBEHHOT'O BIIUSTHUSL.

Tabauua 96
ISIS Ne Emax/ECs0 Knacrep GalNAc; Craau CM o
353512 3630 H.JL. PS H.J1.
420915 802 | HaA. PS H.1L.
682881 1311 GalNAc;-10 PS Aqg
682888 0,26 GalNAc;-10 PO/PS A4
684057 1,03 | GalNAc3-19 PO/PS Ay

[Tpumep 99. CaszpiBatonme ap(HUHHOCTH OJIMTOHYKIIEOTUAOB, COJIEPKAIIUX KOHBIOTAT
GalNAc, B OTHOILIEHUHY ACHAJIOTJIMKOIIPOTEMHOBOTO peLEenTOpa

Cas3biBatoiue aQpUHHOCTH OJIMTOHYKIICOTHIOB, IepeYrCIeHHBIX B Tabmmie 97 (cMm.
Tabmuiy 63, B KOTOPOI MPEACTABIEHO OMUCAHUE OJIMTOHYKJIEOTUOB), B OTHOIICHUU
ACHAJIOTJIMKONPOTEMHOBOT'O PELENTOPA UCIIBITAJIA B AHAJIN3€ KOHKYPEHTHOTO CBSI3bIBAHUS
perienTopoB. KOHKYpUpYIOITUI TUraHd, o l-KUCbIil ravkonpoTenH (AGP), uHKyOupoBaiu
B 50 MM armneratHo-HaTpueBoM Oydepe (pH 5) ¢ 1 en. HelipaMuHUAA3BI-aTapO3bl B TCUCHUE
16 yacoB nipu 37°C, a>90% ne3anuanpoBaHUe IMOATBEPINUIN AaHATIU30M C CUaJIOBOM KUCTIOTOM
WK 9KCKITI03uoHHOM XpoMaTorpaduett (SEC). s iogupoBanus AI'® npumeHuu
MOHOXJIOPU]I oA IO cioco0y, orMcaHHOMY aBTopamu Atsma et al. (cM. J Lipid Res. ssHBapb
1991 1.; 32(1): 173-81.) B aToM cioco0e 1e3aluaIupoOBaHHBIN 0.1 -KUCITBIN TIIMKOMPOTerH (de-

AGP) nobasnsim k 10 MM xitopuay Hona, Na!'®Iu1M rimunuHa B 0,25 M NaOH. ITocie
WHKyOanuu B TeueHue 10 MUHYT IIpU KOMHATHOM TeMIIEpaType, 1251 _meuennsuit de-AGP

OT/EIINIIM OT CBOBOIHOTO ' 2] JIBYKPAaTHBIM KOHLEHTPUPOBAHUEM CMECH C TPUMEHEHHUEM
CIIMH-KOJIOHKH C HOMUHAJIbHBIM OTCEUEHHEM IT0 MOJIEKYIIsIpHOM Macce 3 k /1. bennok ucnsiranu
Ha 3QPEKTUBHOCTD MEUEHUS U UUCTOTY Ha cucteMe BOXKX, ocHateHHoOM KooHKOM Agilent

SEC-3 (7,8%x300 mM) u cueTuukoM 3-RAM. KoHKypeTHbIE UCCIIeIOBaHUS C TPUMEHEHUEM 1251

MmeueHHOTO de-AGP u ASO, conepxkammx paznuunble GalNAc-K1acTepsl, BBITTOITHUIN

cnenytomum oopazom. Yenoseueckue kiieTku HepG2 (106 KJIETOK/MJ1) TIOMECTHJIA Ha 6-
JIYHOUYHBIE TUTAHIIETHI B 2 MJI COOTBETCTBYIOIIEH MUTATEIIBHOU cpeibl. [IpumMensiu cpeny
MEM c¢ no6asnenueM 10% ¢etanpHol Ob1ubeli cbiBOpoTkH (FBS), 2 MM L-rnyramuna u 10
MM HEPES. Knetku BbipammBanu B TeueHue 16-20 yacos nipu 37°C ¢ 5% u 10% CO,,
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cooTBeTcTBeHHO. [lepen axcmepuMeHTOM KIIeTKU TPpOMBLTH cpeaoti 6e3 FBS. Kinetku
BbIpanuBaiy B TeueHue 30 MuHYT nipu 37°C ¢ 1 M1 KOHKYPEHTHOW CMECH, COJIepKalleH

COOTBETCTBYIOLIYIO IIUTATENIbHYIO cpeny ¢ 2% FBS, 108 M '*’I-meuennbiv de-AGP u ASO,
conepxkammmM GalNAc-kitactep B KOHIEHTPALMAX B AUATIA30HE OT 10! 10 10™ M.
Hecnenuduueckoe cBSI3bIBAHNE OMPENETUIN B TPUCYTCTBUU 102 M GalNAc caxapa. Knerku

JIBAXK]IbI TIPOMBLTH cpesiot 6e3 FBS mis yianeHus: HeCBSI3aHHOTO 1251_meuennoro de-AGP u
koHkypupyoiiero GalNAc ASO. Knerku nuzupoBainu ¢ npuMmenenuem 0ydepa RLT
Mpou3BOACTBa KoMnaHuM Qiagen, coaepsxkaiiero 1% B-mepkanrostanona. JInzaTel nepeHeciy
B KPYIJIOAOHHBIC aHAIUTUUECKUE ITPOOUPKH MOcCe ObICTPOro 10-MUHYTHOTO IMKJIA
3aMOpPaKMBAaHUS/OTTAaUBAHUSI, U aHAIIM3UPOBAJIM Ha Y-cueTurke. Hecriempdudeckoe cBsi3pIBaHUEe

BBIWIH, & 3aTEM Pa3IeIIUIN UMITYJIbChI OeIKa 1251 Ha sHaueHue MMITYJIbCOB ITPY CAMOW HU3KOM
koHueHTpauu GalNAc-ASO. KpuBbie MHTMOMPOBAHUS IOCTPOUIIU IO YPABHEHUIO
MOHOCAMTOBOI'O KOHKYPEHTHOTO CBA3BIBAHUS, IPUMEHUB aJITOPUTM HEJIMHEHHON perpeccun
IU1s pacueTa cBs3biBatomelt apdunoctu (Kp).

Pesynprate! B Tabnuie 97 ObuH MOTyYeHBI B 9KCIIEPUMEHTAX, BBITIOJTHEHHBIX B MSITh
pa3HBIX AHEH. Pe3ynbTaTel 118 OJIMTOHYKJIEOTUAOB, OTMEYEHHBIX BEPXHUM UHAEKCOM «a%»,
MPEACTABIISIIOT COOOM CpeTHUE 3HAUCHUS IKCTIEPUMEHTOB, BBITTOJIHEHHBIX B JIBA PA3HBIX JTHS.
Pe3ynbTaThl IEMOHCTPUPYIOT, YTO OJIMTOHYKJIEOTH/IBI, COJICPKAIINE KOHBIOTUPYIOULYIO
rpynny GalNAc Ha 5'-KOHIIE, CBSI3bIBAIOT ACUATIOTTIMKOIPOTEMHOBBIN PELIETITOP YETOBEUECKUX
kietok HepG2 ¢ apduHHOCTEIO, KOTOpas B 1,5-16 pa3 OoJibiie, 4eM ISl OJTMT OHYKJICOTUIIOB,
coJiepKallluX KoHbIoTUpytoiyto rpymmny GalNAc Ha 3'-KoHIe.

Tabanna 97

FE'!}’JII:-TH'I’I:I AHAIHIA CBHIBIBAHHA ACHANOMNIHKONPOTEHHOBOTD PEUENTOPA

Konen
OQIIHIOHYKJICOTHIA, K
ISIS Ne Konwiorar GalNAc KOTOPOMY Kp (HM)
MPHCOEIHHEH
ST A L | konsiorar GalNAc
661161° GalNAc;-3 5 3.7 ]
666881" | GalNAcs-10 - 7.6
666981 GalNAc;-7 5 6.0
670061 GalNAcs-13 5 _ 7.4 |
655861° ‘GalNAc;-1 3+ 11,6
677841° GalNAcs-19 3 60.8

ITpumep 100. AHTUCMBICTIOBOE MUHTUOMPOBAHUE in Vivo MO/ IEUCTBUEM OJTUTOHYKJICOTH/IOB,
coaiepXKaIMx KoOHBOTUpYyoIyo rpymnny GalNAc, HaleneHHbIX Ha Apo(a), in vivo

OJMroHyKJI€OTUIbI, epeuncaeHHble HUKe B Tabmuie 98a, ucnbiTaau B UCCIIEIOBAHUU
OJHOKPATHOM 03Bl HA MPOJOJIKUTEIILHOCTD AEUCTBUS Y MBILIEH.
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Tabauna 98a

Moaaduuupoeannbie ASQO, nanenennsie Ha APO{a)

5 SEQ
[;&],S llocnegosatensiocts (or 5" kK 37) {I"f::lij:;] | 1D
) 3
NO.
63 | 25 Gﬂ I.Nﬁtj-"?l'u‘-l.;:sﬁcsmc:s.I-tsmcgsmCdg(jd;T.;f;E;(_j-di_
: GalMNAcy-7 PO 3
. SRPERS T'thsm{:'r# Lyl es&us In? P o C3-/a 5
68125 | GalNAc)-Ty-5'TesGen Ceolen Ceo CasOas Lais TasOgsGias " ,
T : .y TdsGdsm('_'ds-].d;I.‘qu .[,ﬁ.].“mct GAIN;‘\C}-?G PO - 5_3

Crpykrypa GalNAc3-7, nokaszana B [1pumepe 48.

Jleuenue

Kaxmoii caMmke TpaHCTEHHBIX MBIIIEH, IKCIPECCUPYIOIIUX YeIoBeuecKuii Apo(a), OauH
pa3 B HEJENIO, B LEJIOM 6 103, BBOJIWIN MOAKOXHYIO MHBBEKIUIO OJTMTOHYKIIEOTUAA U JO3HI,
niepeurciaeHHol B Tabmuue 98b, unu PBS. Kaxxaast axcriepuMeHTaIbHAS TPYIINA COCTOSIIA U3
3 5kuBOTHBIX. OOpa3ibl KpPOBU OpaJIM 3a IEHb 0 BBEAEHUS 103bI 151 ONIPEIeTICHUSI UCXOHbBIX
ypoBHel 0enka Apo(a) B m1a3me, a Takxke yepe3 72 yaca, 1 HeJienmro U 2 HeJleJIu ITOCIIe BBEACHUS
MepBOIi 10361, JlomoTHUTETbHBIE TPOOBI KPOBU Opaju uepes3 3 Henemnu, 4 Hellely, 5 Helelb U
6 HezelNb MOoCcie BBEJICHUS IEPBOY 103bl. YPOBHU Oelika Apo(a) B I1a3Me U3MepsUId Ipu
MOMOIIY TBepo(a3zHOTO UMMYHO(DEepMEeHTHOTO aHalu3a. PesynbTaTel B Tabmune 98b
MPEICTABIICHBI KAK CPETHUM MTPOLEHT OT YpOBHeH Oenika Apo(a) B rutazme 1Sl KaxKom
3KCIEPUMEHTAJIbHON I'PYMIIbl, HOPMAJIU30BAHHBIX K UCXOIHBIM YPOBHSIM (% BL). Pe3ynbTaThl
MOKa3bIBAIOT, UTO OJIMTOHYKJIEOTUBI, COAEPKAIIME KOHBIOTUPYIOLIYIO rpymny GalNAc,
JEMOHCTPUPYIOT 3P heKTUBHOE CHM)KEHHE IKCIIpeccur Apo(a). DTOT MOIIHBIN 3P deKT
HaOJTFOAAITU 17T OJIMTOHYKJIEOTH 1A, COACPIKAIIETO TOAbKO PS MEXHYKIICO3UIHBIE CBSI3H, U
JUUTS OJIMTOHYKJIEOTHAA, coAepkaliero cmemanubie PO u PS cBs3u.

Tabésauua 98b

Yposnu Gesnka Apo(a) B miiazme

Apo(a) gepes 72 Apo(a) uepes | Apo(a) uepes 3
ISIS Ne | Io3a (Mr/kr) Jaca HEJIEITIO HENENH
(% BL) (% BL) (% BL)
PBS H.J. 116 104 107
0,3 97 108 93
1,0 85 17 57
661231 3,0 54 49 11
10,0 23 15 4
0,3 114 138 104
1,0 91 98 54
681257 3,0 69 40 6
10,0 30 21 4

[Tpumep 101. AHTUCMBICTIOBOE HHTMOMPOBAHUE OJIUTOHYKIICOTUAAMU, COJIEPKALUMHU
kiactep GalNAc, cBSI3aHHBIN uepe3 CTaOUIbHBIN (PparMeHT

OnuroHyKIeoTU b, IepeurciieHHbie B Tabmuue 99, UCTbITaIi Ha UHTUOMPOBAaHUE
akcrpeccut MbIMHOTO APOC-III in vivo. Mprmmam C57 B1/6 BBenu 0THOKpAaTHYIO

MOJIKOHYIO MHBEKIIMIO OJIMTOHYKJIEOTHIA, TlepeunciieHHoro B Tabmure 99, wim PBS. Kaxxnas

9KCIIEpUMEHTAIbHAS TPYIINA cOCTOsUIa U3 4 )KUBOTHBIX. Kaxxmol MbIm, o6padboTaHHOM

coeauHenueM ISIS 440670, Benu qo3y 2, 6, 20 unu 60 mr/kr. Kax ol meiim, oOpaboTaHHON
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coenunenueM ISIS 680772 unu 696847, BBenu 0,6, 2, 6 unu 20 mr/kr. Konbrorupytoias rpymma
GalNAc B ISIS 696847 cBs3aHa uepe3 cTaOWIbHBIN (PparmMeHT, THohOoCHaTHYIO CBA3b, BMECTO
Jerko pacuieruisiemoro gpocdoauaup-coneprxkaiieit cBsizu. JKUBOTHBIX YMEPTBUIIU uepe3 72
yaca nocsie BBeaeHus 103bl. YpoBHu MPHK APOC-III B neyeny u3mMepusIu mpy mOMOIIN
ITLP B peanibHOM BpeMeHu. YpoBHU MPHK APOC-III nHopMmanuzoBanu k ypoasiMm MPHK
UKJIO(GWIMHA IO CTAHIAPTHBIM MTPOTOKOJaM. Pe3ynbTaThl mpencrasieHbl B Tabmmie 99 kak
cpemnumii iponeHT ypoBHelt MPHK APOC-III mjis kaXkaoit 3KCepruMeHTaIbHOM TPYIIITBI, TIO
CPaBHEHUIO C KOHTPOJIbHOM IpymIoi, 00paboTaHHOMI COJIEBBIM PACTBOPOM. Pe3ybTaThl
JEMOHCTPUPYIOT, UTO OJIMTOHYKJIEOTHU/IbI, COAEPIKAIIME KOHBbIorupyomyto rpynmny GalNAc,
ObUIH CYIIIECTBEHHO 0oJiee 3(h(PEeKTUBHBIMU, YEM OJIUTOHYKIIEOTHU/, HE COJIepKAIIUMN
KOHBIOTUPYIOLLYIO Irpyminy. KpoMe Toro, oJIMrOHyKI€OTUA, COAEPKALIUI KOHBIOTUPYIOLYIO
rpynny GalNAc, CBSI3aHHYIO C OJIMTOHYKJIEOTHIOM yepe3 pacuieruisiemblil pparment (ISIS
680772), 6b11 etie 60s1ee 3PpHEeKTUBHBIM, YeEM OJTUTOHYKIICOTH/I, COACPIKAIINM
KOHBIOTUpYIolyto rpyminy GalNAc, CBA3aHHYIO C OJIMTOHYKJIEOTUOM Yepe3 CTaOUITbHBIN
dbparment (ISIS 696847).

Tabanua 99

MoandHuHpoBAHHLIE 0JIHTOHYKJIC0THILI, HANEIeHHbIE HA MbIMERLIA APOC-III

c | HAosa [ MPHK | SEQ
ISIS Ne [Nocneposarenbiocts (0T 5" K 37) M (mr/kr) | APOC-III ID
| (%PBS) | NoO.
2 | 92
mCﬁAﬁG-:HmCE‘STﬂTdﬁTdEAlﬂsTll\Td\.!"\d H.I 6 i 86
440670 g e m E = 1
l"‘-L:"ds(-lrds'.\-st-"l!'ﬁr]s {-cs -ACLGts Cc—s-'di-: . 20 1 50 47
| 60 37
06 79
GalNACs- 7,0 CaAuGes Ces Tes Tas TasAa | 2 58
680772 o ot . m ' PO 47
I ds I ds-’-"'lds(—'ds (st':-‘dsldldsmcns A-c-sG:s Cﬁ-"ﬁh. 6 31
I 20 13
na| 06 83
GaINA'E3'Ti-l‘mcthﬂt\{-inm(-.cx.I.L'H-I.dx.l.dx."ﬂid -]..d . 2 ?3
696847 m Gl 47
TdV"'ldsGdsGdsGdsﬁds Crrs Aﬁﬂcsm{-:ts‘a*: | {Ph b 40
| ) 20 28

Crpykrypa GalNAc3-7, noka3zaHa B [1pumepe 48.

ITpumep 102. Pacnipenenenue B IEYEHN AHTUCMBICIIOBBIX OJIMTOHYKJIEOTHIOB, COEPKAILIMX
koHbrorat GalNAc

Ouenninu pacnpenenenue B nedeHu ISIS 353382 (cm. Tabauuy 23), KOTOPbIN HE COAEPIKUT
koHbrorata GalNAc, u ISIS 655861 (cMm. Tabmuity 23), KOTOpbIH coaepkUT KoHbIoraT GalNAc.
Camuam Mmbiliiielt balb/c BBeIM 0AHOKPATHYIO NOAKOXHYI0 MHBeKIMIO ISIS 353382 min 655861
B J103¢, nepeurciieHHon B Tabmuue 100. Kaxkaas sxcriepuMeHTallbHas TPyIIia COCTOsIa U3
3 )KMBOTHBIX, 32 UCKJIFOUEHUEM I'pYINbI ¢ 1030 18 Mr/kr ans ISIS 655861, koTopasi cocrosiia
U3 2 )KUBOTHBIX. JKMBOTHBIX YMEPTBUIIM Yepe3 48 4acoB MOCIIE BBEICHUS JO3bI 1JIs
OIPEJIEIEHUS] PACIPEAEIICHUS] OJIMTOHYKIIEOTUIOB B ITeUeHU. J[J151 MBMEPEHUS KOJIMYECTBA
MOJIEKYJT aHTUCMBICIIOBOT'O OJIMTOHYKJICOTH/IA HA KIIETKY, METKY TPUC-OMITUPUIMHA PYTEHUS
(IT) (MSD TAG, Meso Scale Discovery) KOHBIOTUPOBAJIU C OJIMTOHYKJIEOTUIHBIM 00pa3LoM,
MIPUMEHSIEMbBIM [T OOHAPYKEHUSI AaHTUCMBICIIOBBIX OJIMTOHYKJICOTUIOB. Pe3ynbTatsl,
npeacrasieHHble B Tabnuue 100, mpeacTaBisitoT coO0N CpeTHUE KOHUEHTPALUU
OJIMTOHYKJIEOTUIA JIS1 KAXKAOW SKCIIEPUMEHTATIBHON IPYIIIbI B €IUHULAX U3MEPEHUS
MUJIJIMOHOB MOJIEKYJI OJIMTOHYKJIEOTHAA HA KIIETKY. Pe3yIbTaTel 1EMOHCTPUPYIOT, UTO IIPU

Crp.: 302



10

15

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

PaBHBIX J03aX OJIMTOHYKJICOTHU]I, cojaeprkaiiuil Konbrorat GalNAc, coaepxaiics B 6ojee
BBICOKUX KOHIIEHTPALHUSX B IIEJIOM B NIEYEHU U B TEATOLMTAX, YEM OJIUTOHYKIICOTUT, HE
conepxxaiuii Konbrorata GalNAc. Kpome TOro, oJIMroHyKJI€OTH/I, COAEPKAIIUNA KOHBIOTAT
GalNAc, cogepxaiicsi B 00J1ee HU3KUX KOHLEHTPALMSIX B HEITAPEHXMMATO3HBIX KJIETKaX MEUeHH,
YeM OJIMTOHYKJIEOTHT, He coaepxkaiuii konbtorata GalNAc. M Toraa kak KOHIEHTpaLuu
ISIS 655861 B remaTonMTax M HeMapPEHXUMATO3HBIX KJIETKAX IMEUCHU ObLIIM OJUHAKOBHIMU B
pacueTe Ha OJIHY KJIETKY, COJIEp>)KaHUE TeNaTOUMTOB B IIEUEHU COCTaBIISIET 0K0JI0 80% 1o
o06bemy. CrietoBaTeNIbHO, OCHOBHAS YaCTh oJIMroHykiaeotuaa ISIS 655861, coaepxarierocs
B IIEUYE€HU, HAXO/IUJIAChH B FEMAaTOUUTAX, TOIJAa KAK OCHOBHAS YacTh OJIMroHyKiIeoTuaa ISIS
353382, coaepxaiierocs B IeUeHU, HAXOIUIACh B HEMMAPEHXUMATO3HbBIX KJIIETKAX MEYEHHU.

Tabanna 100
Konuentpanus B
Konuentpatms B Konuenrpanmus s BT PEXIMATOSHBIX
ISIS N Hosa NEYEHH B LIETOM renaTolHTax AT
(mr/kr) | (monexyn* 10760 na (monexkyn* 10760 na *10°60 na
KIeTKY) KIIETKY) ey
KIIETKY )
3 9.7 1,2 37,2
10 17,3 4,5 340
20 23,6 6.6 65,6
e 29,1 11,7 80,0
60 73.4 14,8 98.0
90 89.6 18,5 119,9
0.5 2.6 2,9 e 3,2
62 7,0 8.8
655861 3 19,1 25,1 28,5
6 44,1 48,7 55,0
18 76,6 823 Tl

ITpumep 103. ITpoA0KUTETLHOCTD IEHCTBHS in Vivo OJIMTOHYKJICOTUIOB, HAIIETIEHHBIX
Ha APOCH-III, conepskaux konbrorat GalNAcs

OuroHyKJIeOTHU IBI, TIepeurciieHHbIe HUke B Tabmuue 101, ucnbiTany B UCCae10BaHUA
OJTHOKPATHOM J103bI HA NIPOJOJDKUTEIBHOCTD IEUCTBUSA Y MBIIIEN.

Tabanua 101
Moanguunposannsie ASQO, nanesennsie na APOC-I11
| ISIS TMocneaoBatensHocTh (0T 5° K 37) Knactep CM | SEQ
Ne GalNAc; D
B —i NO,
% 30480 | AGes CesTesTes CasTas TaeGas Tas™ Cats CasAdsGas CasTes | B H.A. 20
1 T ToALT: o
[ ﬁnfl.;ﬂg GH]NAfa-j,-.rﬂma‘\ﬁﬁwmCWTEonmCdsTdsTdsﬁﬂsTdsmcd5 GH'N!’LE}-EH ﬁtd 36
4 mCdSAdSGdstdnganTts.At;].c
67924 | AsGeo CeoTeoTeo Cas Tas TasGas Tas Cs CatsAdsGas Cas Teo | GalNACs- Ay 21
1 Too TesAes TeoAao—-GalNACs-19, 19a

Crpykrypa GalNAcs-3, mokasaHna B npumepe 39, a GalNAc3-19, nokasana B [1pumepe 70.

Jleuenue

CamkaM TpaHCT€HHBIX MBIIIIEH, skcpeccupyrommM yenoBedeckuit APOC-III, BBenn
OJIHOKPATHYIO MOJIKOKHYIO MHBEKLMIO OJIMTOHYKJIEOTH/1a, lepeunciieHHoro B Tabmuue 101,
w PBS. Kaxxnas skcriepumeHTaibHas rpynma cocrosija u3 3 ;kuBoTHbIX. O0pasisl KpoBU
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13 Opaju 10 BBEICHMS 03Bl IS ONpeIeieHrs UCXOTHBIX IMoKa3aTeer u Ha 3-i, 7-1, 14-1,
21-i1, 28-i1, 35-1 1 42-11 TeHb TTOCIIE BBEICHUS T03bI. Y POBHU TPUTIULEPHIOB U Oenmka APOC-
II1 B ma3me uaMepsiiin Tak, kak onvcano B [Ipumepe 20. PesynbsTaTtel B Tabmume 102
MPEICTABIICHBI KaK CPeIHUi MpoueHT ypoBHel Tpurimiepunos u APOC-III B mma3me st
KaX /10 9KCIIEPUMEHTAIbHOM I'PYyMITbl, HOPMAJIM30BAHHBIX K UCXOIHBIM YpOBHSIM. CpaBHEHHE
pesynbTatoB B Tabmuie 58 mpumepa 79 ¢ pe3yabTaTaMu, peAcTaBIeHHbIMU HUXe B Tabmuie
102, IeMOHCTPHUPYET, UTO OJUTOHYKJICOTHIBI, COJIepkKalue cMech (hochoanabupHbIX U
THO(hOC(hAaTHBIX MEKHYKIICO3UIHBIX CBsI3eH, 00J1a/1a10T YBEIMUEHHOM MPOI0KUTEIbHOCTHIO
JIEMCTBUS, YeM SKBUBAJICHTHBIC OJIMTOHYKJICOTHIBI, COJIEPXKAIIKE TOJIBKO THO(ochaTHBIC
MEKHYKJIEO3U/IHBIE CBSI3U.

Tabauua 102

¥Yposuu rpuranuepnaos u beaxa APOC-111 B naasme TpancreHHBIX MBI

Bpemennsie | Tprranuepu s benok
ISIS Ne Hoza TOYKH (JIHH (% oT APOC-III (% | Knacrep CcM
A (Mr/Kkr) nocne HCXOJHOTO oT HexoaHoro | GalNAc;
BBC/ICHHA IHAYECHHA) IHAYEHHA)
J0akL) |
3 | 9% 101
7 88 98
14 91 103
PBS HLJL 21 69 92 H.IL. H.JL
28 B3 81
35 | 6s | 86
42 72 B8
3 42 46
7 42 51
- 14 59 69
304801 | 30 21 67 81 H.JL. H.JI.
rI 28 79 76
' , 35 72 95
{ | 42 82 92
' e 3 35 28
| | 7 23 24
i | 14 23 26
663084 ‘ T T %3 29 ar <l
- 28 30 22 .
| | 35 32 36
| 42 37 47
l 3 38 30
| 7 3] 28
' 14 30 22
679241 10 T 36 34 G“%‘“‘“‘ Ag
28 a8 | 34 2
35 50 45
42 72 64

[Tpumep 104. CuHTE3 OJIUTOHYKIIEOTHUIOB, COAEPKAIIMX KOHbIorat 5'-GalNAc,

Crp.: 304




10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

HNC Boe - Bee
k._L -
- 0 ]-
HETU, HOBt H o TeK
Boc..,, _T.x_r’m * OHM. o~ .l.ﬂ.n e, —— pm 2 1 H_ u'D"'“' | ——— =
DIEA, [MdA & s } ) o
H 3 e H 5 o
120 124 B, it | i
NH;
H-\'-\.
Q DAe T
H ~DAc F._ .l _F
" __1\_ JHL Ao e ‘ L: Lo o Ta r tHEhh
| L J e T+ i 2 | -
o Aot il - i "o m
i 168 F
DA
R o OA: Qe
) )i i o
I";--l-lr-\.l-’--""D‘-"""--""'~--- MM kcli" 3.0 P
e e
q Hs, PeliC. MaOH AcHMN T‘H 2
—_— -
OMI Eer = 11 " 2. PFR-TOE, [M3A tf-_bm: o !.,] " o FJ,JB
ey o & A0SO - ! T A
e rCalie e = -.._.-u-. N -..F_..H.___..--. e T- i, AcHM el .-'L--N- *-u.l_.- L «-_-I'Lﬂ- L
H b L H o F
233 . %4
Q LA OH _oH
E ¥ i ) o
oLIGD -0 T—o {CH; s ~MH; *ﬂ.—ﬁ---ﬁ—ﬁ s Jlflw
1. Gopemaid Sygep, JMCO, pH B 4, xous. -pa DHJI_.ﬂ-q - | o
e I} H _ .
HO St O, o e T T ]
2. D, A, B, T w.‘ 5 I!J.,, 4 .v.-Jx n I,.\_TN o™ 'J-u: 1:'.":. ot [ 1] —| .OLED_]
o

Coenunenue 120 umeeTcs B poJaxe, a CUHTe3 coenHeHus 126 onucan B [1pumepe 49.
Coemunenue 120 (1 1, 2,89 mmons), HBTU (0,39 r, 2,89 mmonb) 1 HOBt (1,64 1, 4,33 MMOJIB)
pactBopwm B JIM®PA (10 M) u nobasuimu N,N-nmuuzonponwiatuinamus (1,75 mi, 10,1
MMoOJIb). [TpuMepHO uepe3 5 MUHYT B pEaKIMOHHYIO CMeCh JJOOABUIIU OEH3UIIOBbBIN 3UP
AMUHOTE€KCAaHOBOM KUCIIOTHI (1,36 T, 3,46 MMoJIb). HUepes 3 yaca peakiiMOHHYIO CMECh BBUIUIIN
B 100 ms1 1 M pactBopa NaHSO4 u skctparupoBaiu 2x50 mit stuinanerata. OpraHudeckue
CJI0M 00beAMHMIIN U TPOMBUTH 3x40 M1 HackilieHHOTo pacTBopa NaHCO3 1 2 X HaChIILIEHHBIM

COJIEBBIM PACTBOPOM, BBICYIITUIIM TTPU TOMOIIM NaySOy, 0OTGUIBTPOBAIM U KOHIIEHTPUPOBATIH.

[TpoayKT OUMCTHIIN CHITMKATeIeBOM KoJIoHOUHOM XpomaTtorpadueit (JIXM:EA:rekcansl, 1:
1:1) c nomyuenuem coequnenusi 231. Jlanusie JKXMC u IMP cornacoBauch o CTPYKTYPOX.
Coemunenue 231 (1,34 1, 2,438 MMOJIb) pacTBOpUIIU B auxsiopmetane (10 M) U godaBuiIn
TpudTopykcycHyto kucinoty (10 mum). ITocne nepemenmmBanus mpyu KOMHATHON TEMITEpAType
B TEUEHHUE 2 YACOB, PEAKUUOHHYIO CMECh KOHLIEHTPUPOBAIIN N0/ TOHWKEHHBIM JIABIIEHUEM U
BBINAPUIIU BMECTE € TOJTY0JIoM (3x10 mut). OcTaTOK BBICYLIWIIM IO TOHUKEHHBIM JABICHUEM
C TOJTyuYeHUeM coeTMHeHus 232 B Bujie TpudTopaneraTHoii comu. CUHTE3 coeuHeHus 166
omnucaH B [Ipumepe 54. Coequnenue 166 (3,39 r, 5,40 mmoub) pactBopuiu B MDA (3 mun).
PactBop coenuuenus 232 (1,3 1, 2,25 mmoib) pactBopuiu B JIM®DA (3 M) u gobasuii N,N-
JUA30TTPpONTMIIATUIAMUH (1,55 MiT). PeakiimoHHY10 CMeCh TTepeMeNIMBaJIA TPU KOMHATHOM
TeMmneparype B TeueHre 30 MUHYT, 3aTeM BbUIWIM B Boay (80 MiI), a BOAHBIN CIION
skcTparupoBain EtOAc (2x100 mir). Opranudeckyto a3y OTAESTUIN U POMbBUIA HACHIIIIEHHBIM
BoJIHBIM pacTBopoM NaHCO3 (3x80 wir), 1 M NaHSOy (3x80 mu1) M HACBIILIEHHBIM COJIEBBIM

pactBopoM (2x80 mi1), 3aTeM BoIcymuiu (Na,SO,), OTGUIHBTPOBAIN U KOHIEHTPUPOBAJIH.

OcCTaTOK OUYMCTUITU CUITUKATeJIEBOM KOJIOHOUYHOM XpoMaTorpadueit ¢ moydeHueM COeIMHEHUS
233. Hanusie dKXMC u AMP cornacoBainuck co crpykrypoit. Coenunenue 233 (0,59 r, 0,48
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MMOJIb) PACTBOPUIIM B MeTaHoJIe (2,2 M) U aThiIaneTaTe (2,2 mir). JloGaBuiu naiiaamii Ha
yriepoge (10 macc. % Pd/C, Bnaxusiii, 0,07 T) ¥ nepeMeNIMBAIIM PEAaKIUOHHYIO CMECh B
aTMocdepe BoIopo/ia B TeueHUe 3 4acoB. PeakMOHHYI0 cMech OT(PUIBTPOBAIIU Yepe3 CIIoN
LEJIUTA U KOHLEHTPUPOBAIM C MOJIy4YeHUEM KapOOHOBOM KUCIOThI. KapOOHOBYIO KUCIIOTY

5 (1,321, 1,15 Mmoub, HE cojiepikaliiast Kiacrtepa kuciaora) pactBopuian B IM®DA (3,2 mi). K
Hett qo6asum 1o6apumu N,N-auuzonponuidtuinaMmus (0,3 mit, 1,73 mmorb) u PFP-T®K (0,30
M, 1,73 mmonb). Yepes 30 MUHYT epeMeIIMBaHuUs [P KOMHATHOR TEMIIEpATYPE
PEaKIMOHHYIO CMECh BbUIUJIM B BO1y (40 MJ1) M akcTparupoBain EtOAc (2x50 mut). Beimoanunu
CTaHIAPTHYIO MPOUEAYPY BBIICICHUS IMTPOAYKTA, KAK ONTMCAHO BBILIE, C OJTYYEHUEM

10 coenuHenus 234. Jlanabsie JKKXMC u AMP cornacoBanuch co cTpyKTypoi. OJMroHyKJIEOTH T
235 mosryuuriu o obiieMy croco0y, ormucanHomy B [Ipumepe 46. Kimacrepuast yactbe GalNAc,

(GalNAc,-24,) konbtorupyroiei rpymibl GalNAc,-24 MokeT ObITh KOMOMHUPOBAHA C JTIOOBIM

PacCluCIIACMbIM (bpaFMeHTOM, COALCPKAITUMCA B OJIMTOHYKIICOTHAEL, C ITOJIYYCHUEM PA3JIMYHBIX

,; KOHBIOTHPYIOIIHMX IDYIIL. Crpykrypa GalNAc,-24 (GalNAc,-24,-CM) npeacraBieHa HUXE:

OH _oH 5
o]
HO&\,O
AcHN Ay
OH OH
A AN HWO CM §
o]

[Tpumep 105. CuHTE3 OJIUTOHYKIEOTUIOB, cCoAepKaIMX KoHbtorat GalNAc-25

0 83e
OACOA F OLIGO P—O—{CHJe -NHy

aco {0 Y
\h}\\,{)\/-\/\‘k :g/ 1. Boparbii ﬁytbep AMCO. pH 8.5, koMH. T-pa

25

AcHN
20 166 2. BOAH. aMMWEK. KOMH. T-pa
OH OH
HO o) O
35 /OV\/\/H\N/%‘}\O CM OLIGO
AcHN H 6
236

Cunre3 coenuHenus 166 onucan B [Ipumepe 54. Onuronykineotu 236 moayduiu 1o
obmiemMy crocody, onucannomy B [Ipumepe 46.
40 AJbTEpHATUBHO, OJTUTOHYKJICOTHT 236 CUHTE3UPOBAIH 11O CXeMe, M300PaKEHHON HUXKE,
a coeMHeHre 238 MPUMEHSIJIN 1S TTOJTyYeHUsT OJIMTOHYKJIeoThIa 236 1o criocobam,
orucaHHbIM B [Tpumepe 10.

45
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Knacrepnas yacte GalNAc (GalNAc;-25,) konbrorupytomien rpymsl GalNAc;-25 Mmoxer

OBITH KOMOMHUPOBAHA C JIFOOBIM paCIICTUIIEMbIM (parMEHTOM, COACPIKAIIIEMCS B
OJIMTOHYKJIEOTHU/IE, C TIOJIYYEHUEM PA3IMYHBIX KOHBIOTUPYIONMX IpyIil. CTpyKTypa
GalNAc;-25 (GalNAc;-25,-CM) npencraBiieHa HAXKE:

OH OH

HO o Q
%Q,OW\J\N ,H\O {em )
AcHN H 6

ITpumep 106. AHTUCMBICTIOBOE MHTMOMPOBAHUE in Vivo MO/ IEUCTBUEM OJTUTOHYKJICOTH/IOB,
HaueseHHbIX Ha SRB-1, conepxxammx konbrorat 5'-GalNAc, uin 5'-GalNAcs

OmuronykieoTubl, nepeyrcieHspie B Taomuax 103 u 104, ucrbITaim B 10303aBUCUMBIX
UCCIIEJOBAHUSIX AaHTUCMBICTIOBOTO MHTMOUpOBaHUst SRB-1 y MbIIei.

Jleuenue

[ITectunenenbHbM camiaM Mbiiiert C57BL/6 (Jackson Laboratory, bap-Xap06op, mrat
Mb5H) BBEJIM OJTHOKPATHYIO MOAKOKHYI0 MHBEKIUIO 2, 7 uih 20 Mr/Kr ISIS Ne440762; unm 0,2,
0,6, 2, 6 unu 20 mr/kr ISIS Ne686221, 686222 unu 708561; unu conieBoro pacrBopa. Kaxnas
3KCIEPUMEHTAJIbHAS TPYIIA COCTOsUIA U3 4 )KMBOTHBIX. MBIIIEN yMEpTBUIIM uepe3 72 yaca
nocsie nocneanero BBeaeHus. Y posuu MPHK SRB-1 B neuenu uzmepunu ripu nomoiu [TL[P
B peatbHOM BpeMeHu. Y poBHu MPHK SRB-1 HopmanmzoBanu k ypoasim MPHK nuknopununa
10 CTaHAAPTHBIM IPOTOKOJIAM. AHTUCMBICIIOBBIE OJIMTOHYKJICOTHIbI CHIKAIOT ypoBHU MPHK
SRB-1 10303aBUCcUMBIM 00pa3oM, a pe3yiabTaTbl ED5q npencrasiensl B Tadmuuax 103 u 104.

XOTs B IPEABIAYIIMX UCCIEA0BAHUAX ITIOKA3aHO, YTO TpuBajieHTHbIE GalNAc-
KOHBIOTMPOBAHHBIE OJIMTOHYKJICOTUIbI CYIIECTBEHHO O0s1ee 3(PPEeKTUBHBI, UEM IBYXBAJIEHTHBIE
GalNAC-KOHBIOTUPOBAHHBIE OJINTOHYKJIEOTU/IBI, KOTOPBIE, B CBOIO OUEPE/Ib, CYLLIECTBEHHO
ooiee ahpexTBHBI, YeM ogHOBaNIeHTHBIE GalNAC-KOHBIOTUPOBAHHBIC OJIUTOHYKIICOTU/IBI
(cMm., HanpuMmep, Khorev et al., Bioorg. & Med. Chem., ToMm 16, 5216-5231 (2008)), o6paboTka
AHTUCMBICIIOBBIMH OJIMTOHYKJICOTUIAMHU, COJICPKALMMHU OJHOBAJICHTHBIE, IByXBAJICHTHBIE
Y TpuBasieHTHbIE KinacTepbl GalNAc, mpuBoauT K cHMkeHUIo ypoBHelt MPHK SRB-1 ¢
O/IMHAKOBOM 3(PPEeKTUBHOCTHIO, KaK rmokazaHo B Tabmumax 103 u 104.
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Tabanma 103

Moanduunposannbie 0JIMIOHYKACOTHILL, Hane enusie na SRB-1

ISIS [TocnegopaTensHOCTE (OT 53" K 37) l Knacrep EDs E.l];.)\‘lu
Ne o GalNAc | (ur/kr) | o
44076 - = T =
2 Tis CisAdsGasTas CasAasTasUgsAgs CasTas Tis Ck H.I. 47 22
68622 | GalNAcr24s-0AaTis"CuuAaGaTa"CahaTaGaAas | GalNAc: [ 2o | 56
1| . =T T C, -24, :
68622 GalNACs-13,-0 Ao T " CreAds G Tas " Cuae As T Gae A GalNAcs
- m 0,41 26
L2 ; CasTasTis Ci -13,

Jlerenna k tabnuue npeacrasieHa B [Ipumepe 93. Ctpykrypa GalNAcs-13, mokazana B
ITpumepe 62, a ctpykrypa GalNAc,-24, nokaszana B [ITpumepe 104.

Tabmuna 104

MoanduuapoRaHHBIC 0JIHTOHYKJIE0THILI, Hanelennsle Ha SRB-1

ISIS ITocnenopaTenbHocTs (0T 57 K 37) Knactep EDs, SE)Q |
Ne ) ) GalNAc | (mr/xr) No |
44076 L R REA '
2 Tis CrsAgsGasTas CasAds TasGasAds™ Cas Tas Tk Cik H.. 5 22 |
TORS6 GalNAe;-25,-0 Tie " CrsAdsGas Tas CasAigs TasGasAds GalNAc, 0.4 2 '
1 *"CauTaTis C -25, . |

Jlerenna x Tabmuue npeacrasieHa B [Ipumepe 93. Ctpykrypa GalNAc;-25a moka3aHa B

ITpumepe 105.

OueHuIM TakKe KOHIEHTPALUU OJIMTOHYKJICOTUIOB, TIpecTaBlieHHbIX B Tabaumax 103 u
104, B ieyeHu, IpUMEHUB criocoObl, onucanubie B [Ipumepe 75. Pe3ynbTaThl, moka3zaHHbIC
Hwxe B Tabmuuax 104a u 104b, npeacTaBisitoT coOOM cpeTHUe 3HAUEHUSI OOIIIETO COIEPKAHUS
AHTHUCMBICIIOBBIX OJIMTOHYKJIEOTUIOB B TKAHAX I KAXIOW dKCIIEPUMEHTAIILHON I'PYIIIbI,
M3MepeHHbIe 110 Y D, B eIMHULIAX U3MEPEHUS MKT OJIMTOHYKJIEOTUIA HA TPAMM TKaHH IIEYEHHU.
Pe3ynpTaThl IEMOHCTPUPYIOT, YTO OJIMTOHYKJIEOTUABI, COJAEPIKAIINE KOHBIOTUPYIOIILYIO
rpymiy GalNAc, HaKarIMBatOTCs B IEYEHU B CYIIIECTBEHHO 00JIee BBICOKMX KOJIMYECTBAX,
YEM ITPU TOM 7K€ 103€ OJIMTOHYKJIEOTUIA, HE COAEPKALIETO KOHBIOrUpyolyto rpymniy GalNAc.
Kpowme Toro, aHTUCMBICIIOBBIE OJIMTOHYKJIEOTUABI, COAECPKAIIME OJIMH, 1BA UJIM TPU JIUTAHIA
GalNAc B CBOMX COOTBETCTBYIOIIMX IPYNIIAX KOHBIOTATA, HAKATIMBAIOTCS B IEUEHU B PABHBIX
KOJIMYECTBAX. DTOT PE3YJIHTAT SIBJISIETCS HEOKUIAHHBIM C YUETOM JaHHBIX, PEJICTABICHHBIX
BBILIE B JIUTEpaTypHOM McTOuHUKE Khorev et al., ¥ OH coritacyeTcs ¢ JTaHHBIMA AKTUBHOCTH,
npecTaBiIeHHbIMY Bbile B Tabmunax 103 u 104.
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Tabanua 104a

KoHueHTpanuu B Ne9eHH 0JHNOHYK/IC0THI0B, COACPRAMAX KOHLHTHPYIOMYW FPYImy

GalNAcs nan GalNAc;
ISIS Ne | Jiosa (ur/ir) HAETECMEERODEN Knacrep GalNAc cM
B OIIHIOHYKIeoTH ] (MKD/T)
i 2 2,1
440762 7 13,1 H.J. H.O.
20 31,1
0,2 0,9
0.6 -3
686221 - 5.0 GalNAc;-24, Ay
6 26,5
686222 0,2 0,5 GalNAc;-13, Ay
0,6 1,6 )
2 11,6
6 19,8

Tabauua 104b

Konuenrpaums B neMeds 0JiHNOHYKJIE0THI0B, COAePRAIHY KOHBITHPYOMYI TPy Iy

GalNAc;

ISIS Ne | Jloaa (mr/kr) [AHTHI:MB-ICHDB.HH I Knacrep GalNAc CM
oNUTOHYKneoTHa] (MKr/T)
2 2.3
440762 7 8.9 H.L H.JL
20 23,7
0,2 0,4
0.6 1,1
TORS6] 2 59 GalMNAc-25, PO
f 23,7
20 53.9
[Tpumep 107. CuHTE3 OJUTOHYKIIEOTUIOB, coAepKalux Koubtorat GalNAc-26 uiu
GalNAc;-27
5 3

2 \/\/\)J\ Q)
Ho\%o

ACHN
239
OH

OmnuronykieoTus 239 CMHTE3UPOBaJIM CBsI3bIBaHUEM coeinHeHus 47 (cMm. [Tpumep 15) ¢
kuciotoit 64 (cm. [Tpumep 32), npumensis HBTU u DIEA B IM®A. [Tony4yenHoe aMUA-COJT
epkaitee coeAMHeHne THOGOoChHOPUIMPOBATIH, 3ATEM MPUCOEAUHUIIN K 5'-KOHILY
OJIMTOHYKJIEOTHA 1o criocodam, onucanHbIM B [Tpumepe 10. Kinactepnas yacts GalNAc,
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(GalNAc -26,) konbrorupyroieit rpymibl GalNAc(-26 MOXKET ObITh KOMOMHUPOBAHA C JTIOOBIM

pacierisieMbIM (hparMeHTOM, COJIEPKALMMCS B OJIMTOHYKJICOTHU/IE, C ITIOJIYYEHUEM Pa3IMYHbIX
KoHbrorupytomux rpymn. Ctpykrypa GalNAc-26 (GalNAc-26,-CM) npencraBieHa HAXE:

Ho P o ?
& \/\/\)J\ -
Ho&ﬂ/o N R
AcHN

OH

Jlist mpucoenrHeHus: KoHbrorupyromue rpynnbl GalNAc| k 3'-KOHIy OJIMTOHYKJIEOTHAA

aMuJ1, 00pa30BaHHBIN 110 PeaKIMU COeIMHEeHUI 47 1 64, TPUCOEIUHUIIN K TBEPIOM MOTIOKKE
1o crocodam, onmrcanHbIM B [TpuMepe 7. 3aTeM BBIMOTHUIM CUHTE3 OJIUTOHYKIIEOTHIA T10

criocobam, onvcaHHbIM B [Ipumepe 9, ¢ mostyueHueM onuronykieoruaa 240.

HO OH

HO

AcHN

240 3 5

Knacrepnas yacts GalNAc (GalNAc;-27,) konbrorupytomien rpymsl GalNAc;-27 MoxeT

OBITh KOMOMHUPOBAHA C JIFOOBIM PaCIICIUIIEMbIM ()parMEHTOM, COACPIKAIIIEMCS B
OJIMTOHYKJIEOTHU/IE, C MOJIYYECHUEM Pa3IMYHBIX KOHBIOTUPYIOMMX rpyin. CTpyKTypa

GalNAc;-27 (GalNAc;-27,-CM) npencraBiieHa HAXKE:

&3\/0\/\/\)\\ e

HO

N

AcHN

o—{_om -

[Tprmep 108. AHTUCMBICTIOBOE MHTUOMPOBAHUE in Vivo IO/ IEHCTBUEM OJIMT OHYKJICOTH/IOB,

cofiepXKaImx KoHborupymoIyo rpymnny GalNAc, HanelneHHbIX Ha Apo(a), in vivo

OJMroHyKjiIeoTUAbI, epeuncieHubie Huxke B Tabmune 105, ucnbiTaau B UCCIIEIOBAHUU
OJHOKPATHOM 03Bl HA MbIIIAX.

Tabauua 105

Momndumuporannsie ASQO, naneaennsie na APO(a)

]ib [MocnepoparenbHOCTE (0T 5" Kk 37) ;
x |
49437 T:sﬂcsmccﬁT:ﬁmccsmcdsﬁd;TdsTdsGdEGdsTdiGdsmCds |
2 PI-ds.l.us(jcs.l.us-[.esm(:u J

Knacrep
GalNAcs

H. L.

Crp.: 310
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812s GE]NAt;-T%T:;{Tj:EEEdj::j;:gim]:ﬁf;:?%{d_-;Td_;G.j_-;Gds GalNAc;7a | PO | 53
gt | ek [ro| 5
G125 GalNAc;-lD%:g;:“?%{:ﬁ{jg:,é CaCuTuTuGuGa | GaiNcy-10 | PO | 53
s125 (:alNAc;Tl:;l';:{;Edm{ldim?nC:Er :n::f.;ﬁgﬂd;ﬁdsms GalNAc-7a | PO | 53
63;25. GalNAc}.”ﬂ;g::Ea:ETf;h Sgr[%:ggrﬂ@ﬁd*ﬁ“ GalNAcx-13a | PO | 53
07 | TaCaCaTa T T, S A CatAey19 | GolNAcr19a | A | 52

Crpykrypa GalNAc3-7, noka3zaHa B I1pumepe 48.

Jleuenne

CaMiaM TpaHCTe€HHBIX MBIIIEH, SKCITPECCUPYIOIIMM YelloBeueckuit Apo(a), BBEIU
OJHOKPATHYIO MOAKOXKHYIO MUHBEKLUIO OJIMTOHYKJIEOTUAA U JO3bl, TEpeYUCTIEHHbIX B Tabmuie
106, unu PBS. Kaxxgas sxcriepuMeHTaIbHas IPyIIa cocTosia u3 4 )KUBOTHBIX. OOpasibl
KpOBU Opajiu 3a JIeHb O BBEJCHUS JO3bI Il ONPEIETICHUsI UCXOIHBIX YPOBHel Oenka Apo
(a) B I1a3me, a Takxke yepe3 1 HeJlento rnocje BBeIeHus nepBoi 103bl. O0pas3ipl KpoBU Opaiu
JIOTIOJTHUTEILHO €KEHEIEIbHO B T€UEHUE OKOJIO 8 HelleIb. Y poBHU Oelika Apo(a) B miazme
U3MEPSUTH TIPY TTIOMOIITM TBEPA0(Pa3HOT0 IUMMYHO(PEPMEHTHOTO aHaIu3a. Pe3ynbraTel B
Tab6muue 106 npeacTaBIeHbl KaK CPEAHUM MPOUEHT OT ypoBHeH Oenka Apo(a) B ruta3me Jist
KaXJI0M 3KCIIEPUMEHTAJIbHOMN T'PYIIbI, HOPMAJIU30BAHHBIX K UCXOJIHBIM YPOBHSIM (% BL).
Pe3ynbTaThl MOKA3BIBAIOT, YTO AHTUCMBICIIOBBIE OJIMTOHYKJICOTU IBI CHUXKAIOT IKCITPECCHIO
6enka Apo(a). KpoMe TOro, olMroHyKJI€OTH/IbI, COIEpIKAIINE KOHBIOTUPYIONIYIO TPYIIITY
GalNAc, neMOHCTpUPYIOT elie 0osee 3hPeKTUBHOE CHUKEHHE IKCITpeccur Apo(a), ueM
OJIMTOHYKJIEOTH/I, HE COAEPKAILMNA KOHBIOTUPYIOUIYIO TPYIIITY.

Taoauuwa 106

Yposnu O0esxka Apo(a) B miiazme

Apo(a) yepes 1
ISIS Ne | Jlo3a (mr/kr) HEJICIIIO
(% BL)
PBS H.J. 143
494372 50 58
681251 10 15
681255 10 14
681256 10 17

Crp.: 311
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681257 10 24
681258 10 22
681260 10 26
5 [Tpumep 109. CuHTE3 OJIUTOHYKIIEOTUIOB, coAep)kallux KoHboraT GalNAc;-28 uinu
GalNAc;-29
OH 5 3

HO e
o o 0 '
0 HO MN N
sl H/\/\/\H/
g 0

241 H

OmnuronykieoTus 241 CUHTE3UPOBAJIM 110 TAKKUM ke Crioco0am, Kak onucanbl B [Ipumepe
71, c monmyueHreM GpochopaMUIUTHOTO TPOMEKYTOUHOTO COSTMHEHMUS, TIOCTIE YETO BBITIOJTHUIIA

5 mpuemsl, ormucanubie B [TpuMepe 10, mj1st cuHTE3a OJUTOHyKIIeoTHaA. KitacTepHas 4acTh
GalNAc, (GalNAc-28,) konbrorupytoineit rpyrnmbl GalNAc;-28 MOKeT ObITh KOMOMHUPOBAaHA

CJIIOOBIM pACILEIUISIEMBIM (PPATrMEHTOM, COAEPKALIEMCSI B OJIMTOHYKJIEOTH/IE, C ITIOJIyUEHUEM
pa3IuuHbIX KOHbOrupyomux rpyni. Crpykrypa GalNAc;-28 (GalNAc;-28,-CM)

20 IpeaACTAaBJICHA HUXKE:

OH
HO

L
oo s o)
HO \/\/\)’I\ N
N Aohite H/\/\/w_r
= 0

JIist mpucoenrHeHus: KoHbrorupyromue rpynnbl GalNAc k 3'-KOHIy OJIMTOHYKJIEOTHAA

H

MIPUMEHSIIM TaKHUe e CIIOCoObI, Kak onucanbl B [Ipumepe 71, ¢ mogyuyeHue ruIpOKCUIIBHOTO
MIPOMEKYTOYHOTO COEAMHEHHUS, KOTOPOE 3aTEM ITPUCOEAUHUIIN K TBEPAOM MOJIOKKE IO
criocobaM, onucaHHbIM B [Tpumepe 7. 3aTeM BBIMOJHWIM CHHTE3 OJIMTOHYKJIEOTH 1A TI0
crioco6am, onrcaHHbIM B [Ipumepe 9, ¢ mosiyueHreM OJIMroHykieotuaa 242.

30

OH
HC

| o OH

3 HO SN N
AcHN N & g
° o= Gn ) o

Knacrepnas yacts GalNAc (GalNAc;-29,) konbrorupytouiei rpymbsl GalNAc;-29 Moxer

OBITh KOMOMHHUPOBAHA C JIFOOBIM PaCIIEIIIeMbIM (D)PArMEHTOM, COACPIKAIIIEMCS B
OJINTOHYKJICOTHU/IC, C TTOTYYCHUEM PAZTTUYHBIX KOHBIOTUPYIOUMX rpyn. CTpyKTypa
GalNAc;-29 (GalNAc;-29,-CM) npencrabiieHa HAXE:

40

OH
HO o

45 Hogﬂ/OW\)\N N?
AGHN N
UG =

OH

Crp.: 312
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[Tpumep 110. CuHTE3 OJUTOHYKIEOTUAOB, coAepxkallux Konbrorat GalNAc;-30

OA
O HO OTBDPS 0
Acog ACOS:Q;WOW\,DTBDPS
N TMSOTE AcHN
7/ ’ 243
4
. NH4+MeOH
; DM#rCei By " 1. TBAF
2. Aco0, pyr Fon P&OMIOTBDPS 2. Twotoc opunnpoBanne
AcHN 244
AO ODMTr

0 1. CaAawiBaHKe ¢ 5-KoHYoM ASO
AcO _\L’,OM/D__P,OCE

AcHN 245 I\'I(iPr) 2. CHATHe 3amTl ¥ ouMcTka ASO
2 npu nomoww cnocoBoB ouMcTKM
DMT-on
OH
HO
(0] 5 3
HO O\/\/\/O\p/o\
AcHN C;/ \Y

246

Omuronyxkieotun 246, coaepxaluuii KoHbrorupytouyto rpynmny GalNAc-30, rae Y BbiOpaH
u3 O, S, 3amemeHHoro W HezaMmemeHHoro Ci-C ajakuia, aMuHO, 3aMEIEHHOIO AMHUHO,

a3uI0, AJIKCHUIIA WIK aJIKWHWIA, CUHTE3UPOBAJIM TaK, KaKk Ioka3aHo Bule. Kinacreprnas
yactbh GalNAc (GalNAc;-30,) koubtorupytoieti rpymmbsl GalNAc;-30 MOXeT ObITh

KOMOMHHPOBAaHA C JTIOOBIM paCIIEIUISIEeMbIM (DparMEHTOM C ITOJTyUYEeHUEM Pa3IMIHBIX
KOHBIOTHPYIOIIMX T'PYI. B HEKOTOPBIX BapuaHTax peaM3aluu H300peTeHus Y TIpeICTaBIIsIeT
co0ol1 yacTh pacierisieMoro (pparmMenTa. B HEKOTOPBIX BapraHTax peau3alyi N300 peTeHHSI
Y npeacrasisieT coboil 4acTh CTA0OMIBHOTO ()parMeHTa, a paciieruisieMblid ()parMeHT
HaxoauTcs B onuronykieoruae. Ctpykrypa GalNAc-30, mpeacTaBieHa HUXKe:

OH
HO

0]
HO 0\/\/\/0\;’
AcHN
ITpumep 111. CuHTE3 OIUTOHYKIEOTUIOB, coaepkamx Koubtorat GalNAc,-31 uiu

GalNAc,-32

Crp.: 313
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HO DAMTrO

1 DMT:CI CaaabiBadue c 5'-koHyom ASQ
OH
N{Pr

2 Twodocd opnnu-
HO 247 poBaxue

Bx 1. CnAte rpynn DMTT

OMTrO 2. CeRabiBaHve amuauTa 245

nr||x
O\/ 3. CHATWE 3aLLATHI i 0UNCTKE
DMTrO d v E)‘“D!ign—o ASO npw nomowm cnocobos
9

\_|_x"

ouucten DMT -on

24
ho OH
HO O\/\/\/O*p/o
AcHN Y Lo o 238
R
O oYy
0~p.
OH J\/\/ I 4
HO 0 0O
250
HGCAN

Omnuronyxkieotun 250, coaepxaliuii KoHbIorupytonyto rpymnmny GalNAc,-31, riae Y BbioOpaH
u3 O, S, 3amenieHHOro WM HezamenieHHoro Cy-Cy( ankuia, aMuHO, 3aMEIIEHHOTO aMUHO,
a3u0, aJKEHWIA WIM AJTKUHWIA, CAHTE3UPOBAIIM TAK, KaK MMOKa3aHo Bblle. KnacrepHas
yacTb GalNAc, (GalNAc,-31,) konbtorupytomen rpymmbsl GalNAcy-31 MOXeT ObITh

KOMOMHHPOBAHA C JTIOOBIM PACIIEIUISIEMbIM (DPATMEHTOM C IOTyUYEHUEM PA3ITAIHBIX
KOHBIOTUPYIOIMX IpyI. B HEKOTOPBIX BapUaHTax pealim3aluu u300peTeHus Y-coaepalias
rpymnma, Koropas HaXOJIUTCSl HEOCPEICTBEHHO BO3JIE 5'-KOHIA OJIMTOHYKJIEOTUA,
MPEICTABIIIET COOOM YacTh pacileruisieMoro (pparmenTa. B HEKOTOPBIX BapUaHTaX peasm3alyu
n3zo0pereHus Y-coaepkaiias rpyma, KoTopasi HAXOJIUTCS HETIOCPEACTBEHHO BO3JIe 5'-KOHIA
OJIMTOHYKJICOTH/IA, TIPEICTABIISIET COOOM YaCTh CTAOMIILHOTO (PparMeHTa, a paciierIsIeMblil
dbparmeHT Haxoautcs B omronykieotuae. Ctpykrypa GalNAc,-31, npeacTaBiieHa HUXe:

HOCHN

CuHTE3 OJIMTOHYKJIEOTHA, cofepxkaiiero konbtorat GalNAc,-32, ipeicTaBlIeH HUXKE.

Crp.: 314
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1. DMTCI
2. Annnnbpomua 1. CeAasiBaHne ¢ 5™-koHuom ASO
HO 3. 0Os0.. NalOy, DMTTO 2. Custue rpynn DMTr
- 4. NaBH, —O—\_ 3. Cenaviganne amnauta 245
5 Tnod ochopunu- DMT O 0 i 4. CHATMe 3awmThl M ouncTka ASO
HO posaxune P=N{iPr}z npu nomou cnocobor ouncTkn
247 261 CEO DMT-on
Ho P
HO O ~~Os \10 oy & 3
AcHN y St
O oy
0-p{
on e
HO o 0O
252
HO™ NHAc

Omuronyxkieotun 252, coaepxaliuii KoHbrorupytoiyto rpynmny GalNAc,-32, riae Y BbiOpaH
u3 O, S, 3amemeHHOr0 WK He3aMmemeHHOoro Ci-C ajakuia, aMuHO, 3aMEIEHHOIO AMHUHO,

a3uI0, AJIKCHUIIA WIK aJIKWHWIA, CUHTE3UPOBAJIM TaK, KaKk Ioka3aHo Bie. KiacrepHas
yacTbh GalNAc, (GalNAc,-32,) konbtorupytoiet rpymmbl GalNAc,-32 MOXeT ObITh

KOMOWHUPOBAHA C JIIOOBIM paclIeIUIsieMbIM (PArMEHTOM C IMOJIyYeHUEM PA3IUUHBIX
KOHBIOTUPYIOIIUX I'PYII. B HEKOTOPBIX BapuaHTax peaan3alnuu u300peTeHus Y-coaepxkaiias
rpymnmna, KoTopas HaXOJUTCSl HEMOCPEICTBEHHO BO3JIE 5'-KOHIA OJIMTOHYKJIEOTHA,
MIPENICTABIIIET COOOM YacTh paclieruisieMoro parmMeHTa. B HEKOTOpBIX BApUaHTaX peasi3auu
n300peTeHus Y-co Aepkaliasi rpymnmna, Koropas HaXOAUTCSl HEMOCPEACTBEHHO BO3JIE 5'-KOHIA
OJIMTOHYKJIEOTUA, TTPEICTABIISAET COOOM YaCcTh CTAOMIIBHOTO (PparMeHTa, a pacierisieMbii
dbparmenT HaxoauTcs B onuronykieotuae. Ctpykrypa GalNAc,-32, mpeacraBieHa HIKE:

OH
HO
o]
HO O\/\/\/O“P\/O
AcHN oY
O._ .0
} “P\ -\/\O/Lt'l
[8) oY
0--p.
OH \/\/\/ s Y
HO o 0

HO™ NHAc

[Tpumep 112. MoaubunydpoBaHHbIE OJIMTOHYKIICOTUIBI, coAepkaliye Kouborat GalNAc,

Omuronykneotuasl B Tabmaune 107, HaneneHHbie HAa SRB-1, ObUIM CUHTE3UPOBAHBI C
rpymnmnoi koubtorata GalNAc; 715 JOTIOTHUTENTBHOM TPOBEPKHU 3PPEKTUBHOCTH

OJIMTOHYKJIEOTUAOB, COAECPKAIMX KOHBIOTUPYIOUIUE TPYIIIIbI, KOTOPBIE CONEPKAT JIMTAH]]
GalNAc.

Crp.: 315
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Tabanua 107
Knactep SEQ
ISIS Ne [MocnenopatensHocTb (0T 57 K 37) GalNA CcM D
= NO.
711461 | GaINAC1-25, o'Ado Ges"Ces Tes Tes Ces Ads Gas Tae"Cas | GalNAc- A 50
i'!\g Td.'a Gds J|I"'Lds.mcds Tds Trsmccsmcm T:-s T!: 25‘:
?1 146'2 G‘INAE!‘:SH'G#“C# Tﬁ Tngeg Ad; Gd,g Tdsmcdﬁ, .I'&Lds GE]NA.C[— P‘D 23
Td; Gd& Ammcd,g T_ﬁ.TgmcﬁmCﬂ_Tﬁ Tc 25.
T11463 | GalNAC1-25,4 05" Ceo Teo T Coo Ads Ot Lo Cas GalNAci- | po | o8
Ags Tas Gas Ads Cas Tas Teo Ceo Cos Tes Te 25,
711465 Gll”ﬁﬂ-!ﬁ..._fﬁm Gﬂmcﬁ Tﬁ T:;mcﬁ Ad, G’ds Tﬂ;mCds Ga]Hhc.- -"ﬁi-d 30
-'&Lds Tds Gds A—dsmcds Tds Tﬁmcnmcl:s Tl:s T: 2'5':
71 ]465 GllNﬂtrzﬁ..g“GumCu Tﬁ ﬁngg. !ﬁlnds Gd_q ngmCdg Ad-g GH]N.A.I:P PO 28
Td_; GIZH. A-dsmcds Tds Tcsmcnsmces T:s Te Zﬁ.
711467 | GalNA€;-26, G "Ce, Teo Teo Ceo Ads Gas Tas" Cas GalNAc- PO 28
Ads Tas Gas iﬁldsmcd: Tas Teﬂmcenmcﬂ T;S Te e 264
| 711468 | GalNAC;-28,0'Ado Ges  Ces Tes Tes Ces Ads Gas Tas Cas | GalNAc)- Ag 30
Ads T& Gds J"*l:l!m{:rlis\ Tds Tﬁmcﬂmcg.s Tts Tc 25&
GalNﬂc|'zs..¢*Ggm =3 Tﬂ Tu“‘c‘# Ad,; G.,‘q Tﬂgm{:d_g ﬁ.m GalN-A-CI"
?] 1469 Td,g G.,u !“ld;m":ds Tds. Tﬂmccgmcq_Tts Tt 231 FO 23
GalNAC;-28,.0Ge"Ceo Teo Teo Ceo Ads Gas Tas" Cas GalNAc-
THAT0 | 4 Ty Gy Agy™Cy Ty Te™Co"Coy Tos T, i 28, PO | =
Gﬁm{:ﬁ T:s T:smccs -Ads Gds Tdsmcds J'51115 Tds Gd.s ﬁdsmcds GEINACI'
T84 | 1 T C "Cyy Ty Ty GalNARy-2T, 27, el B M
Gﬂmcm Tm Tﬂmcm -ﬁds 'G.,g Td,’“Cm Ads Td_r._ G.d: GElNﬁC]-
Gcgm(:m Tm Tfn.mccu .-!&ldg Gﬂ ngmcdg Ads Tﬁ Gd-_r,_ GEIH.A.C]"
713846 Ag"Cis Tas Teo Con 'Ces Tes Teo Ade’. GalNARy-27, 275 Ag 29
Ges Ces Tes Tes Ces Ads Gds Tas" Cas Ads Tas Gas Ags Cas | GalNAe)-
113847 | 1 T Cy"Cyy T Top-GalNAC;-29, 29, PO | 28
Gﬂm{:w Tm Tmch,u Ads Gd@ Td;mc:ﬂ Aq;h Tds Gds GﬂlNﬁCq—
713848 | A Cyy Ty Te"Cor"Cop Tos Top.GalNAC;-29, 29, el B
G:smc:s Tes Tcsmcei Ags Gd& Tihmcds Ads Tﬂ Gds Adsmcﬂ. GalNAg-
TI3849 | 10 T.9C, %, Ty ToA gy GalNARL-29, |29, ol i
?I 335':' G:smcﬁ:l T'l:tl Tnomcw Ads Gﬁs Tdsm{:ds Ads Tﬁ Gﬁ Ga]NACJ‘ A 20
Ag"Cys Tas Teo Ceo Ces Tes TeoAgo.GalNAc)-29, 29, . |

[Tpumep 113. MoaupuumpoBaHHbIE OJIUTOHYKIEOTUIBI, COEPIKAIINE KOHBIOTUPYIOLIYIO
rpynny GalNAc, HaneneHHble Ha BUpyc renatuta B (HBV)
OnUroHykiaeoTUIbl, NepeurciaeHHble Huke B Tabmuue 108, mpeqHa3sHaYeHbI IS
Bo3zeicTBUs HAa HBV. B HEKOTOPBIX BapMaHTaX peau3alyu U300peTeHUs paclerIsieMblii
dbparMeHT npenacrasiser coooit pochoandpupHyIo CBSI3b.
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Tabauua 108
[locnepopaTensHocTh (0T 5" K 37)

GaINAC3-3-Ges"CesA s GesAesGutsGits TsGasAdsAds G CasGasAasAcsGes TesGes " Ce

| GalNAC3-3-G¢"CeoAcoGeoAeGasGigs Tas GasAdsAgsGas CasGasAdsAcoGeoTesGes Ce
GEINAEJ‘T‘G::“‘C:EA{SGﬂﬁﬂﬂdsG&sTdsGdshdsActsGdsmcdsGdsAﬂsiéLﬁGmTcsG:sch
GaINA€3-T-Ges"CeoAeoGeoAenGasGias TasGusAdsAgsGiss " CasGasAdsAcoGeo TesGis ' Ce

: GnINAEJ‘Iﬂ'Gcsch-sAcsGﬁAﬁGdsﬁdsTdsﬁdsﬁdsAdsGdsmCdsGdsﬁdsAc:GcsTcsﬁesmce
| GHIN""'EJ-'I'ﬂ'G:smCNAWGQH'\mGdsGdSTﬁGdsﬁd;MdemCthdsAdsPﬁmeT{iﬁETC'ﬂ
i GlINA“J‘l3‘GcsmcﬁﬁcsGcil‘!lcsﬁdsﬁddeSG&sAdsAdsGdsmCdsGdslaldsAcsGﬁTcsG:smC:
| GaINA€;-13-Ges"CepMeoGeaesGuasGas TasGasAusAdsGas CasGasAdsAcoGeo LesGies Ce
. _g'gmcmh:-sﬁtﬁ-'ah::i_G:_i-iG.d;Tdsﬁdﬁds%ﬁdsmgggmﬁd:AﬁGﬁTuﬁmmcc'G“mﬁ-cl"]9
G:smcmﬁmﬁm‘&:uG1]s{j&Tﬁﬁdﬁm:ﬁdsmcdsﬁdsﬁﬁﬂmﬁwTﬁGnm{::'G“]N"‘E}'I9
Galﬁﬂl'.l‘z""GﬁmcuﬁmGcﬁAﬁGdsﬂdsTdsﬁdsﬂaimAd:GdsmCdGGdEAdSAcEGﬁTc:G:smC:
GH].N&EJ.'I-"'Gg;mcwl"’l.:nGcw"\mqq.gE@I.dLGdsm:ﬂdRGd*_mCdSG_. ds "a". _dy'ﬁien_ & _.._GEIﬁgﬁmCE :
GnlNﬁc.l‘ls‘GﬁmCrsAcsGcSAﬁGdSGdsTdEGdSAﬁA{kGdsmcdsGdsﬁdsﬁﬁ(jcs'rcsﬁcsmcc
GalNAEJ.-ZS-Gﬁmcwﬂmgmﬁmﬂd;[_3.hT.her5!\4,ﬁd%GdngdsﬁdqﬁdgﬁgnGmTuGumcg i

SEQ ID

|

(57) ®opmyna uzoopeTeHUs

1. CoenuHenue, coeprxariee Moau(UIMPOBAHHBIN OJIMTOHYKIICOTHT M KOHBIOTUPYIOIITY IO
CPYIIY, TPU 3TOM MOJIUDUIMPOBAHHBIN OJIMTOHYKJIEOTU COCTOUT U3 12-30 CBSI3aHHBIX
HYKJIEO3UIOB M COJIEPKUT ITOCTIEN0BATEIILHOCTD 30 TUCTBIX OCHOBAHHWH, BKIIIOYAIOIIYIO YACTh
U3 110 MEHBIIIEN MEpE § CMEKHBIX a30TUCTBIX OCHOBAHMI, KOMIUIEMEHTAPHYIO pAaBHOM MO
qiHe yacti SEQ ID NO: 1, mpy 3TOM MOCIIe10BATEIIbHOCTh A30TUCTBIX OCHOBAHUMN
MOAU(PUIIMPOBAHHOTO OJIMTOHYKJIEOTH A IO MeHbIeil Mepe Ha 90% komiuiemeHTapHa SEQ
ID NO: 1, rae koHBIOTUpPYIOLIAS TPYIIIA COAEPKUAT

HOOH 0]
o)
S et Bl
AcHN o
HQOH o] o}
0] /U\/_O JJ\/\/lL
10X 0N NN Mo
AcHN o)
HQOH /C/
o)
HO O/\C’):” 0o
AcHN "

I7Ie KOHBIOTHPYIOIIAs I'PYIIa CBI3aHa ¢ MOAU(PUIMPOBAHHBIM OJIMTOHYKJIEOTHIOM Ha 5'-
KOHIIe WY 3'-KOHIIE MOAU(PUIUPOBAHHOTO OJIMTOHYKJICOTH/A.

2. CoeauHeHue 1o 1. 1, OTJIMYAOIIEecs: TeM, YTO MOIUPUIMPOBAHHBIN OJIMTOHYKJICOTH]T
COJICP>KUT TIO MEHBIIIEH Mepe OAUH MOIU(PUIIMPOBAHHBIN caxap.

3. CoeguHeHue 1O 1. 2, OTJIMYAOIIEEeCs: TeM, YTO M0 MEHbIIIeNH Mepe OJUH
MOTM(PUIMPOBAHHBIN caxap MPeACTABISIET COOON OMIMKIMYECKUHN caxap.

4. CoelMHEHME T10 JTIOOOMY U3 MII. 2-3, OTJIMYAOIIEeCs TEM, YTO IO MEHbIIIEH Mepe OJAUH
MOU(PUIMPOBAHHBIN caxap COAEPKUT 2'-O-METOKCUITHII, CTEPUUIECKU 3aTPYAHEHHBIN 3THII,
3'-¢prop-HNA unu 4'-(CH,),-O-2' MocTuK, rae n paBHO 1 uiu 2.

5. CoeauHeHue 1o I1. 2, OTIIMYAIOIIEECs TEM, UTO 110 MEHBIIIEH Mepe OJIUH
MOAU(PUIMPOBAHHBIIN caxap MpeACTaBIseT cO00i 2'-O-MeTOKCUITHIL.
6. Coeauuenue no J1roo6omy u3 nil. 1-3, oTnrMyaroiieecs TeM, YTO IO MEHbIIEH Mepe OaUH

Crp.: 317



10

5

20

25

30

35

40

45

RU 2670614 C9 (W1 C2)

HYKJIEO3U]I COJIEPKUT MOAUDPUIIMPOBAHHOE A30TUCTOE OCHOBAHUE.

7. CoenvHeHue 110 1. 6, OTIIMYATONIEECs TEM, YTO MOAU(DUIMPOBAHHOE A30TUCTOE OCHOBAHHE
MIPEICTABIISIET COOOM S-METUIILUTO3HH.

8. Coeagunnenue 1o a000My U3 il. 1-3, oTIMyaroiieecs TeM, YTO KOHbIOTUPYIOIIAs TPYIIa
CBSI3aHa C MOJAU(PUIMPOBAHHBIM OJIUTOHYKIIEOTUAOM Ha 5'-KOHIE MOJUGUIMPOBAHHOTO
OJIMTOHYKJIEOTHAA.

9. Coeaunenue 1o 10060My U3 1iIl. 1-3, oTiMyaronieecs TeM, YTO KOHbIOTHPYIOILAs FpyIna
CBsI3aHa C MOJIM(ULMPOBAHHBIM OJIMTOHYKJIEOTUIOM Ha 3'-KOHLE MOJU(ULMPOBAHHOIO
OJIMTOHYKJIEOTHUAA.

10. CoenuHeHue 110 J1I000My W3 1. 1-3, OTIIMYAIOLIEECS TEM, UTO KaXKAasi MEXHYKJIEO3UAHAS
CBSI3b MOJIU(DUIIMPOBAHHOTO OJIMTOHYKIJIEOTH 1A BRIOpaHa u3 gpochoanapupHoii
MEKHYKIICO3UTHOM CBSI3U U TUO(HOCHATHON MEKHYKIICO3UTHON CBSI3H.

11. Coenunenue mo 11. 10, oTaugarorieecs TeM, YTo MOAU(PUIMPOBAHHBIN OJIMTOHYKJICOTH/T
COJIEPKUT TI0 MeHbIIeH Mepe 5 hocoandIPUPHBIX MEKHYKICO3UTHBIX CBSI3EH.

12. CoenunHenue 1o 1. 10, oTimyaronieecs: TeM, 4To MOAU(PUIMPOBAHHBIN OJIMTOHYKJIEOTUL
COJZIEP’KUT TIO MEHbIIIeH Mepe 1Be THO(hOChaTHbIE MEKHYKICO3UTHBIE CBS3H.

13. Coeaunenue no jr00oMy U3 1. 1-3, oTiiMyaronieecst TeM, YTo MOAUPULUPOBAHHBIA
OJIMTOHYKJIEOTHJ SIBJIIETCS OJHOLETIOUYEYHBIM.

14. CoenuHenue o J1000My U3 MIl. 1-3, OTIIMYaroIIeecs TeM, YTO MOIUPUIMPOBAHHBIIM
OJIMTOHYKJIEOTU[] COJIEPKUT:

CErMEHT I'311a, COCTOSAILMI U3 CBSI3aHHBIX I€30KCUHYKIIEO3UI0B;

CETMEHT 5'-Kpblila, COCTOSILLMUIA U3 CBSI3aHHBIX HYKJICO3UOB; U

CErMEHT 3'-Kpbljla, COCTOSILIMI U3 CBSI3aHHBIX HYKJICO3U/I0B;

IIPY 3TOM CEIMEHT I'311a PACHOJIOKEH MEXIY CETMEHTOM 5'-KpbLIa U CETMEHTOM 3'-KpbLia
Y KQXKIBIN HYKJIEO3U Ka)KI0I'0 CETMEHTA KPbLIa COACPKUT MOIUPULMPOBAHHBINI caxap.

15. Coenunenue no m. 14, oTaMyaroiieecs TeM, UTO KaXaasi MeXXHYKJICO3UIHAS CBS3b B
CErMEHTE I'311a MOJU(PULMPOBAHHOT O OJIMTOHYKJIEOTH/IA ITPEICTABISET cOOOM THODOChaTHYIO
CBSI3b.

16. Coequnenue 1o 1. 15, oTMuaronieecs TeM, YTo MOIUGUIMPOBAHHBIN OJIMTOHYKIIEOTH/T
JIOTIOJTHUTEIBHO COAEPKUT IO MEHBIIEH Mepe OaHY THOPOCHATHYIO MEKHYKIICO3UTHYIO
CBSI3b B KQXXJIOM CEIMEHTE KPbLIA.

17. CoenuHeHue 1o J000My U3 MIl. 1-3, OTIMYaroIieecs: TeM, YTO MOCIe0BATETbHOCTh
A30THUCTBIX OCHOBAHHUI MOIU(PUIMPOBAHHOTO OJIMTOHYKJIEOTHU A IO MEHbIIeH Mepe Ha 95%
komiuieMeHtapHa SEQ ID NO: 1.

18. CoenrHenue no J1ro0oMy U3 ni. 1-3, OTJIMYarolieecss TeM, YTO MOCIeI0BATEIbHOCTh
A30THUCTBIX OCHOBAHHI MOTU(PHUIMPOBAHHOTO OJIMTOHYKIIeoTHaa Ha 100% KoMIuieMeHTapHa
SEQ ID NO: 1.

19. CoemuHenue mo J1000My U3 MIl. 1-3, OTIMYAOIIeecs TEM, YTO MOTU(PUIMPOBAHHBIIM
OJIMTOHYKJIEOTHU/I COJIEPKUT MOCTIEN0BATEIBHOCTh a30TUCTBIX OCHOBaHUi 1t060i u3 SEQ ID
NO: 3-11.

20. CoeaurHeHue no JIroOoMy U3 ml. 1-3, oTirMyaronieecs TeM, 4T0 MOAU(PUIMPOBAHHBIH
OJIMTOHYKJIEOTHU]I COCTOUT U3 CBSI3aHHBIX HYKJIEO3UA0B, COCTOSIIMX U3 A30TUCTBIX OCHOBAHUMN
mo6oit u3 SEQ ID NO: 3-11.

21. CoeauHenue 1o 1. 1, oTauyaroieecs TeM, 4TO MOAU(ULMPOBAHHBIN OJMTOHYKIEOTHU
cOCTOMT U3 20 CBSI3aHHBIX HYKJIEO3UI0B, UMEIOIIMX MTOCIEI0BATEIBHOCTh A30TUCTBIX
OCHOBAHHUI, cocTosyto U3 nocneaoBaresbHocTH SEQ ID NO: 3, v ipu 3TOM
MOAU(PUIMPOBAHHBIN OJIMTOHYKIIEOTH/T COEPKUT:

CErMEHT I'311a, COCTOSIIMI U3 IECATU CBA3AHHBIX 1€30KCUHYKIIEO3U/IOB;
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CErMEHT 5'-KpblIa, COCTOSILIMHI U3 MISITU CBA3aHHBIX HYKJIEO3UIOB; U

CErMEHT 3'-KpbLIa, COCTOSIIMI U3 TISITA CBI3aHHBIX HYKJIEO3UIOB;

IIPU 3TOM CETMEHT I'311a PACIIOIOKEH MEXKAY CETMEHTOM S5'-KPbLJIa U CETMEHTOM 3'-KpbLIa;
IIPU 3TOM KAXIbIA HYKJIEO3UT KAKIOr0 CETMEHTA KPbLIa COAEPKUT 2'-O-METOKCUITUIT-CaxXap;
Y TIPY 3TOM KaXKJIbI OCTATOK IIUTO3UHA TIPEJICTABIISIET COOON 5-METUTIUTO3HH.

22. CoeauHeHue 1o 1. 1, OTIMJaroIieecs TeM, YTO MOAU(PUIMPOBAHHBIN OJIUTOHYKIICOTH/T
coCcTOUT U3 20 CBSI3aHHBIX HYKJIEO3UI0B, UMEIOIIMX MTOCIIEI0BATEIbHOCTh A30TUCTBIX
OCHOBAHUM, cocTosyto U3 rocneaoBarebHOCTH SEQ ID NO: 4, v ipu 3TOM
MOU(UIMPOBAHHBIN OJIUTOHYKIICOTHT COIEPIKUT:

CErMEHT I311a, COCTOSIINN U3 AECATU CBSI3AHHBIX JE30KCUHYKIIEO3UIO0B;

CErMEHT 5'-KpbLIa, COCTOSIIMI U3 IISITU CBSI3aHHBIX HYKJIEO3UA0B; U

CErMEHT 3'-KpbLiia, COCTOSIIMI U3 TISITH CBSI3aHHBIX HYKJIEO3UIOB;

ITPY 3TOM CETMEHT I'3I1a PACIIOJIOKEH MEXK/TY CETMEHTOM 5'-KpbLiIa U CETMEHTOM 3'-KpbLIa;
IIPU 3TOM KaXIbIA HYKJIEO3U/T KAKIOr0 CETMEHTA KpbLla COJACPKUT 2'-O-METOKCUITUIT-Caxap;
Y IIPU 3TOM KaK/JbIi OCTATOK UUTO3MHA MPEICTABISET COOOM S-METUIIUTO3MUH.

23. CoeauHeHue 10 11. 1, oTIMYaromeecs TeM, 4TO MOAU(DUIMPOBAHHBINA OJIMT OHYKICOTHU]]
coCTOUT U3 20 CBSI3aHHBIX HYKJIEO3UI0B, UMEIOIIMX MOCIIEI0BATEIbHOCTh A30TUCTBIX
OCHOBaAHMI, COCTOSIIYIO M3 TTocaeaoBaTeIbHOCTH 1r060i u3 SEQ ID NO: 7, 6 wiu 8, u nipu
3TOM MOJIU(MUIMPOBAHHBIN OJIMTOHYKIICOTH] COJICPKUT:

CErMEHT I3I1a, COCTOSIINN U3 AECATU CBSI3AHHBIX JE30KCUHYKIIEO3UIO0B;

CEIrMEHT 5'-KpbLIa, COCTOSIIMI U3 IIECTU CBA3AHHBIX HYKJICO3U/IOB; U

CErMEHT 3'-KpblIa, COCTOSIIIMI U3 YETBIPEX CBS3aHHBIX HYKJIEO3U/IOB;

IIPU 3TOM CETMEHT I'3I1a PACIIOTIOKEH MEXK/1y CETMEHTOM 5'-KpbUIa U CETMEHTOM 3'-KpbLa;
P 3TOM KaXIbIA HYKJIECO3U/T KaKJOr0 CETMEHTA Kpblila COJAECPKUT 2'-O-METOKCUITUIT-Caxap;
U TIPY 3TOM KaKJIbIi OCTATOK UTO3MHA MPEICTABISET COOOM S-METUIIUTO3MH.

24. CoevHeHUeE 110 T1. 1, OTIIMUATOIIEeCs TeM, UTO MOAUPUIUPOBAHHBIN OJTUTOHYKIICOTH/T
COCTOUT U3 17 CBSI3aHHBIX HYKJIEO3UI0B, UMEIOLINX MOCIEN0BATEIBHOCTD a30TUCTBIX
OCHOBAaHMI, cocTosyo u3 nocinegoarenbHoctd SEQ ID NO: 5, u ipu 3T0M
MOTU(PULIMPOBAHHBIN OJIMTOHYKJIEOTH] COACPIKUT:

CErMEHT I'3I1a, COCTOSIILINN U3 IECATHU CBA3AHHBIX J€30KCUHYKIIEO3UIO0B;

CErMEHT 5'-KpbLa, COCTOSIIMI U3 TPEX CBSI3AHHBIX HYKJIEO3UIO0B; U

CErMEHT 3'-KpbllIa, COCTOSIIIMI U3 YETBIPEX CBSI3AHHBIX HYKJIEO3U/IOB;

IIPU TOM CEIrMEHT I'3I1a PACIIOIOKEH MEXKY CETMEHTOM S'-KpbIjla U CETMEHTOM 3'-KpbLila
Y KQXKIBII HYKJIEO3U/I KaXXAO0r'0 CETMEHTA KPbLIa COAEPKUT 2'-O-METOKCUITUII-CaXxap; U IIpU
9TOM KaXKIbIil OCTATOK UTO3MHA MPEICTABIISET COOOM 5S-METUTIUTO3UH.

25. CoequHeHue 1o 1. 1, oTIM4aroIieecs TeM, 4To MOAU(PUIMPOBAHHBIN OJIUTOHYKIICOTHT
COCTOUT U3 16 CBSA3aHHBIX HYKJIEO3UI0B, UMEIOIIMX MOCIEI0BATEIBHOCTb a30TUCTBIX
OCHOBaHMUM, cocTosyo u3 nocinegoarenbHoctd SEQ ID NO: 10, u ipu aTOM
MOJIU(GUIMPOBAHHBIN OJIUTOHYKIICOTHUT COIEPIKUT:

CErMEHT I3I1a, COCTOSIIINN U3 IECATH CBA3AHHBIX JI€30KCUHYKIIEO3UIO0B;

CEIrMEHT 5'-Kpbljia, COCTOSIIMI U3 ABYX CBSI3AHHBIX HYKJICO3UIOB; U

CErMEHT 3'-KpbLa, COCTOSIIMI U3 YETBIPEX CBA3AHHBIX HYKIICO3UIOB;

IIPU 3TOM CETMEHT I'3I1a PACIIOTIOKEH MEXK/1y CETMEHTOM S5'-KpbLiIa U CETMEHTOM 3'-KpbLa;
IIPY 3TOM JIBa CBSI3aHHBIX HYKJIEO3U/Ia CETMEHTA 5'-KpbliIa coAepkaT 2'-O-METOKCUITUII-caxap
Y CTEpUYECKU 3aTPYAHEHHBIN 3THII-caxap B 5'-3' HAIIPaBIIEHUH; IIPY 3TOM YETBIPE CBA3aHHBIX
HYKJIEO3W/a CErMEHTA 3'-KpbLIa COEPKAT 3aTPYAHEHHBIN 3TUII-caxap, 2'-O-METOKCUITUII-
caxap, 3aTpyIJHEHHBIN 3TUI-caxap U 2'-O-MEeTOKCUITUII-caxap B 5'-3' HAIIPpABIIEHUU; U TIPU
3TOM KaX bl OCTATOK IUTO3UHA MPEICTABIISIET COOON S5-METUIIMTO3MH.
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26. CoeauHeHue 1o 1. 1, oTIMJaroIieecs TeM, YTo MOAU(PUIMPOBAHHBIN OJTUTOHYKIICOTH/T
COCTOMT U3 16 CBSI3aHHBIX HYKJIEO3UI0B, UMEIOIIMX MOCIIEIOBATEIbHOCTh A30TUCTBIX
OCHOBAHUM, cocTosyto U3 nocneaoBarebHOCTH SEQ ID NO: 9, v mpu 3TOM
MOIU(GUIMPOBAHHBIN OJIUTOHYKIICOTHU]T COIEPIKUT:

CErMEHT I3I1a, COCTOSIIINN U3 IECATU CBA3AHHBIX JI€30KCUHYKJIEO3UIO0B;

CErMEHT S5'-KpbLIa, COCTOAIIMI U3 TPEX CBSI3aHHBIX HYKJIEO3UIO0B; U

CErMEHT 3'-KpbLia, COCTOSIIMN U3 TPEX CBA3AHHBIX HYKJICO3UIOB;

MIPU 3TOM CETMEHT I'311a PACIIOIOKEH MEXAY CETMEHTOM S'-KPbLJIa U CETMEHTOM 3'-KpbLIa;
IIPY 9TOM TPHU CBSI3aHHBIX HYKJIEO3HM1a CETMEHTA 5'-Kpbljla cofepxkar 2'-O-MeTOKCUITHII-caxap,
CTEPUYECKU 3aTPYIHEHHBIN 3TUII-CaXap U CTEPUUECKU 3aTPyIHEHHBIN 3TUII-caxap B 5'-3'
HAIIPABJICHUU; TP TOM TPU CBA3AHHBIX HYKJICO3M1a CETMEHTA 3'-KPbLIa COAEPKAT
3aTPYIHEHHBIN 3TUII-caxap, 3aTPyIHEHHBIN 3THUII-caxap U 2'-O-MeTOKCUITHII-caxap B 5'-3'
HaIMpaBJIEHUH; U TIPU ITOM KaXKIbIH OCTATOK IMTO3UHA MPEJICTABIISIET COOON S5-METUIIIIUTO3UH.

27. CoenMHeHUeE 110 T1. 1, OTIIMUAroIIeecs TeM, UTO MOAUPUIUPOBAHHBIN OJTUTOHYKICOTH/T
COCTOUT U3 18 CBSA3aHHBIX HYKJIEO3UI0B, UMEIOLINX MOCIEN0BATEIBHOCTD a30TUCTBIX
OCHOBaHMI, cocTosyo u3 nocinegoarenbHoctd SEQ ID NO: 11, u ipu aTOM
MOTU(PULIMPOBAHHBIN OJIMTOHYKJIEOTH] COACPIKUT:

CErMEHT I3I1a, COCTOSIILNNA U3 BOCBMU CBI3aHHBIX JIE30KCUHYKIICO3U/IOB;

CEIrMEHT 5'-KpbLia, COCTOSIIMI U3 ST CBSI3aHHBIX HYKJIEO3UAOB; U

CErMEHT 3'-KpbliIa, COCTOSIIMMN U3 MSITH CBA3aHHBIX HYKJIEO3UIOB;

IIPU 3TOM CETMEHT I'3I1a PACIIOJIOKEH MEXAY CETMEHTOM S'-KPbLla MU CETMEHTOM 3'-KpbLIIa;
IIPU 3TOM IISITh CBSI3aHHBIX HYKJIEO3UJOB CErMEHTA 5'-KpbLJla COAEPKAT CTEPUUECKU
3aTPYAHEHHBIN ITUJI-Caxap, AE30KCUcaxap, CTEPUUYECKU 3aTPYIHEHHBIN 3THII-caxap,
JIE30KCHCaXap U CTEPUUECKU 3aTPYAHEHHBIN 3TUI-caxap B 5'-3' HAIPABIICHUU; TIPU 3TOM
KaXXIbIN K3 MSATU CBSI3aHHBIX HYKJICO3UI0B CerMeHTa 3'-Kpblia COAEPKUT 2'-O-MeTOKCUITUII-
caxap; Y Ipu 3TOM KaXKJIbIi OCTaTOK LIMTO3WHA MPEACTABISAECT COOOM S-METUIIUTO3HH.

28. CoeMHEHME T10 JIFOOOMY U3 IMl. 21-27, OTJaMYaroIeecss TeM, YTO Kaxxaas
MEXHYKJICO3UTHAS CBSI3h MOAU(PUIMPOBAHHOTO OJIMTOHYKJIEOTHA BRIpOpaHa U3
dhochoanapupHoO MEKHYKICO3UTHOM CBSI3U U THO(POChaTHON MEKHYKICO3UTHOM CBI3U.

29. CoemMHEHME T10 JTFOOOMY U3 Iml. 21-27, OTIMYaroIeecs TeM, YTO Kakaas
MEXHYKJICO3UTHAS CBSI3b B CETMEHTE I'ala MOU(DUIIMPOBAHHOTO OJIMTOHYKJICOTHIA
MpecTaBIsIeT coooi THodhochaTHYIO CBSI3b.

30. Coemunenue 1o 11. 29, OTIUYAIOIEeCs TEM, YTO MOAUDUIMPOBAHHBIN OJTUTOHYKIICOTH]]
JIOTIOJTHUTEIBHO COACPKUT IO MEHbIIEH Mepe OAHY TUODOCPaTHYIO MEKHYKIICO3UTHYIO
CBSI3b B KQ)KJIOM CETMEHTE KpbLIA.

31. CoeauHEHME 110 I1. 28, OTIIMYAFOIIEECs TEM, YTO MOTUGUIMPOBAHHBIN OJIUTOHYKJICOTH/T
COAEPXKUT ABe UM 6oitee hochoaudprupHbIe MEKHYKICO3UIHBIE CBSI3H.

32. CoemuHeHue 1O 1. 28, OTIUYAIOIEECs TEM, YTO MOAUDUIMPOBAHHBIN OJIUTOHYKIICOTH]]
coaepkuT MeHee 14 ThodochaTHBIX MEKHYKIICO3UTHBIX CBSI3EH.

33. Coenunenue 1o 1. 28, OTIUYAIONIEECs TEM, YTO MOAUDUIMPOBAHHBIN OJIUTOHYKIICOTH]]
conepxuT MeHee 13 TnodochaTHbIX MEKHYKICO3UTHBIX CBSI3EH.

34. CoemMHEHME T10 JTFOOOMY U3 Iml. 21-27, OTIaMYaroIeecs TeM, YTO Kaxkaas
MEXHYKJICO3UTHAS CBSI3b MOIU(PUIMPOBAHHOT'O OJIMTOHYKIICOTHIAA TTPEACTABIISIET COOOM
THOo(ochaTHYIO CBS3b.

35. Coeaunenue mo g00oMy 13 1il. 21-27, oTaMyaromnieecs: TeM, 4To MOAU(UIMPOBAHHBIN
OJIMTOHYKJIEOTU]T IBJISETCS OJHOLETIOYEUHBIM.

36. CoenuHeHue 10 1. 1, oTIMYaronieecst TeM, UTO COSIMHEHUE COCTOUT U3 ClIeyIolen

dbopMyIbL:
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37. Kommno3uuus, criocoOHast MHrMOMpoBaTh 3Kkcnpeccuto HBV, conepxkaluas coequHeHue
10 JIF000MY U3 M. 1-36 U hapManeBTUYECKU MPUEMIIEMBINH HOCUTEh WM pa30aBUTEINb.

38. IIpuMeHeHre COeTMHEHUS 110 JTI000MY M3 TIIT. 1-36 I KOMITO3UIMH 110 1. 37 B
MPOU3BO/ICTBE JIEKAPCTBEHHOTO CPEJICTBA /151 JIEUeHHUs y CyObeKTa 3a00JIeBaHusI, PACCTPOMCTBA
WY TTATOJIOTUUECKOT'0 COCTOSIHUS, CBsi3aHHOTO ¢ HBV, nipu aTOM 3a6051€eBaHNe, paccTporUCTBO
WJIM TIATOJIOTMYECKOE COCTOSTHUE MPEICTABIISIET COOOM pa3IMTUE KETUr, BOCTIAJICHUE MTeUEHH,
¢bubpo3 neueHu, BocrnajaeHue, LMppo3 MeYeHU, MEYCHOUHYIO HEIOCTATOYHOCTD, paK IeUeHH,
nrddy3HOE renaTole/UIIIIPHOS BOCIAIUTEIbHOE 3a00IeBaHIe, FTeMo(aronuTapHbIi
CUHJIPOM, CBIBOPOTOUHBIN renatut, HBV BupeMuio Wi TpaHCIUIAHTALUIO, CBSI3AHHYIO C
3a00JIeBaHUEM TIEYCHM.

39. IlpuMeHeHue coeAMHEHUS 110 JT000MY U3 IIl. 1-36 Uiau KoMno3uuuu 1o m. 37 B
MIPOU3BOJICTBE JIEKAPCTBEHHOT' O CPENICTBA 1Sl CHUKEHUS ypoBHEN anTurena HBV B oprannsme
cyobekTa, uHpunupoBannoro HBV.

40. [Tpumenenue 110 1. 39, oTIMyaroleecs TeM, 4to antureH HBV npeacrasiser codoii
HBsAG unu HBeAG.

Crp.: 321



<110> AWUCUC SAPMACBIOTUKANC, WHK.
<120>

<130> BIOL0248wO

<150> 61/818442

<151> 2013-05-01

<150> 61/823826

<151> 2013-05-15

<150> 61/843887

<151> 2013-07-08

<150> 61/871673

<151> 2013-08-29

<150> 61/880790

<151> 2013-09-20

<150> 61/976991

<151> 2014-04-08

<150> 61/986867

<151> 2014-04-30

<160> 53

<170> PatentIn Bepcuu 3.5

<210> 1

<211> 3182

<212> DHK

<213> Bupyc renartuta B

<400> 1

aattccacaa cctttcacca aactctgcaa
gctggtggct ccagttcagg agcagtaaac
tcaatcttct cgaggattgg ggaccctgeg
ctaggacccc ttctcgtgtt acaggcgggg
ccgcagagtc tagactcgtg gtggacttct
cttggccaaa attcgcagtc cccaacctcc
tgtcctggtt atcgctggat gtgtctgcgg
ctatgcctca tcttcttgtt ggttcttctg
ctaattccag gatcctcaac caccagcacg
caaggaacct ctatgtatcc ctcctgttgc
tgtattccca tcccatcatc ctgggctttc
cgtttctcct ggctcagttt actagtgcca
actgtttggc tttcagttat atggatgatg
ttgagtccct ttttaccgct gttaccaatt
ctaacaaaac aaagagatgg ggttactctc
atgggtcctt gccacaagaa cacatcatac
ctattaacag gcctattgat tggaaagtat
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NEPEYEHb NOCNEAOBATENLHOCTEN

gatcccagag
cctgttccga
ctgaacatgg
tttttettgt
ctcaattttc
aatcactcac
cgttttatca
gactatcaag
ggaccatgcc
tgtaccaaac
ggaaaattcc
tttgttcagt
tggtattggg
ttcttttgtc
tgaattttat
aaaaaatcaa

gtcaacgaat

Crp.: 322

tgagaggcct
ctactgcctc
agaacatcac
tgacaagaat
tagggggaac
caacctcctg
tcttcctctt
gtatgttgcec
gaacctgcat
cttcggacgg
tatgggagtg
ggttcgtagg
ggccaagtct
tttgggtata
gggttatgtc
agaatgtttt

tgtgggtctt

KOMNO3UUMY U CMOCOBbL MOAYNNPOBAHUA 3KCNPECCMN HBV U TTR

gtatttccct
tcccttatcg
atcaggattc
cctcacaata
taccgtgtgt
tcctccaact
catcctgctg
cgtttgtcct
gactactgct
aaattgcacc
ggcctcagce
gctttccece
gtacagcatc
catttaaacc
attggaagtt
agaaaacttc

ttgggttttg

60
120
180
240
30C
360
423
480
540
600
660
720
780
840
900
960

1020



ctgccccatt
ctaagcaggc
acctttaccc
ccactggctg
tgccgatcca
acattatcgg
tgctaggctg
cgctgaatcc
gtctgecegtt
cttctcatct
cgtgaacgcc
aatgtcaacg
gttgggggag
ctgcgcacca
actgttcaag
aaagaatttg
gtacgagatc
cattgttcac
actctagcta
agttatgtca
tgtctcactt
cgcactcctc
actgttgtta
aggtctcaat
ttggactcat
tcctcattgg
atgtgaacag
gcctgetagg
ttattatcca
atggaaggcg
accatattct
tgggattctt
attgggactt
cattcgggct
agggcatact

gaaggcagcec

tacacaatgt
tttcactttc
cgttgcccgg
gggcttggtc
tactgcggaa
gactgataac
tgctgccaac
tgcggacgac
ccgaccgacc
gccggaccgt
caccgaatgt
accgaccttg
gagattagat
gcaccatgca
cctccaagcet
gagctactgt
ttctagatac
ctcaccatac
cctgggtgag
acactaatat
ttggaagaga
cagcttatag
gacgacgagg
cgccgegtceg
aaggtgggga
aaaacaccat
tttgtaggcc
ttttatccaa
gaacatctag
ggtatattat
tgggaacaag
tcccgaccac
caatcccaac
gggtttcacc
acaaactttg

taccccgetg

RU

ggttatcctg
tcgccaactt
caacggccag
atgggccatc
ctcctagecg
tctgttgtcc
tggatcctge
ccttcteggg
acggggcgca
gtgcacttcg
tgcccaaggt
aggcatactt
taaaggtctt
actttttcac
gtgccttggg
ggagttactc
cgcectecaget
tgcactcagg
tgttaatttg
gggcctaaag
aaccgttata
accaccaaat
caggtcccct
cagaagatct
actttactgg
cttttcctaa
cacttacagt
aggttaccaa
ttaatcatta
ataagagaga
atctacagca
cagttggatc
aaggacacct
ccaccgcacg
ccagcaaatc

tctccacctt

2670614 C9 (W1 C2)

cgttaatgcc
acaaggcctt
gtctgtgeca
agcgcgtgeg
cttgttttgc
tctcccgcaa
gcgggacgtc
gtcgcttggg
cctctcttta
cttcacctct
cttacataag
caaagactgt
tgtactagga
ctctgcctaa
tggctttggy
tcgtttttge
ctgtatcggg
caagcaattc
gaagatccag
ttcaggcaac
gagtatttgg
gccecctatcc
agaagaagaa
caatctcggg
tctttattct
tatacattta
taatgagaaa
atatttacca
cttccaaact
aacaacacat
tggggcagaa
cagccttcag
ggccagacgc
gaggcctttt
cgecetectge

tgagaaacac

Crp.: 323

cttgtatgca
tctgtgtaaa
agtgtttgct
tggaaccttt
tcgcagcagg
atatacatcg
ctttgtttac
actctctcgt
cgcggactcc
gcacgtcgea
aggactcttg
ttgtttaaag
ggctgtaggce
tcatctcttg
gcatggacat
cttctgactt
aagccttaga
tttgctgggg
catctagaga
tcttgtggtt
tgtctttcgg
tatcaacact
ctccetegec
aacctcaatg
tctactgtac
caccaagaca
agaagattgc
ttggataagg
agacactatt
agcgectcat
tcttteccacc
agcaaacaca
caacaaggta
ggggtggagc
ctccaccaat

tcatcctcag

tgtattcaat
caatacctga
gacgcaaccc
tcggetectce
tctggagcaa
tatccatggc
gtcccgtegg
cccettctec
ccgtctgtgce
tggagaccac
gactctctgc
actgggagga
ataaattggt
ttcatgtcct
cgacccttat
cttteccttca
gtctcctaag
ggaactaatg
cctagtagtc
tcacatttct
agtgtggatt
tccggaaact
tcgcagacga
ttagtattcc
ctgtctttaa
ttatcaaaaa
aattgattat
gtattaaacc
tacacactct
tttgtgggtc
agcaatcctc
gcaaatccag
ggagctggag
cctcaggcetc
cgccagacag

gccatgcagt

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1860
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2649
2700
2760
2820
2880
2940
3000
3060
3120
3180



99

<210> 2
<211> 938
<212> JHK
<213>
<400> 2
gttgactaag
cctagctcag
actcattctt
atttgtgtct
agttctagat
ggctgctgat
gcatgggctc
caaatcttac
cacagccaac
ctattccacc
cctgaaggac
tgttttcacc
aaggcacttt
aaaaagagaa
cgctaggaga
gcagccatta
<210> 3
<211> 20
<212> p[HK
<213>
<220>
<223>
<400> 3
gcagaggtga
<210> 4
<211> 20
<212> JAHK
<213>
<220>
<223>
<400> 4
ccaatttatg
<210> 5
<211> 17
<212> AHK
<213>

Homo sapiens

tcaataatca
gagaagtgag
ggcaggatgg
gaggctggec
gctgtccgag
gacacctggg
acaactgagg
tggaaggcac
gactccggec
acggctgtcg
gagggatggg
tcatatgcta
tcattccact
tcaaaatttt
gatccaaatt

aaaagacaca

agcgaagtgc

cctacagcct

RU 2670614 C9 (W1 C2)

gaatcagcag
tataaaagcc
cttctcatcg
ctacgggcac
gcagtcctge
agccatttgc
aggaatttgt
ttggcatctc
cccgecgeta
tcaccaatcc
atttcatgta
tgttagaagt
ttaacttgat
acaaagaatc
tccattgtct

ttctgtaaaa

gtttgcagtc
ccaggctggg
tctgctectc
cggtgaatcc
catcaatgtg
ctctgggaaa
agaagggata
cccattccat
caccattgcc
caaggaatga
accaagagta
ccaggcagag
tttttaaatt
aaaggaattc
tgcaagcaaa

aaaaaaaa

NCKyCCTBEHHasA nocnefoBaTenbHOCTb

CMHTETMHECKM“ ONUIOHYKNEOTHUA

WCKyCcCTBEeHHasA nocnenoBaTeNnbHOCTb

CMHTETMHGCKMﬁ ONUFOHYKNEoTHA

NCKyCCTBEHHAA nocnepoBaTENbHOCTb

Crp.: 324

agattggcag
agcagccatc
ctctgecttg
aagtgtcctc
gccgtgeatg
accagtgagt
tacaaagtgg
gagcatgcag
gccctgctga
gggacttctc
ttccattttt
acaataaaac
cccttattgt
tagaaagtat

gcacgtatta

ggataagcag
acagaagtcc
ctggactggt
tgatggtcaa
tgttcagaaa
ctggagagct
aaatagacac
aggtggtatt
gcccctacte
ctccagtgga
actaaagcag
attcctgtga
cccttccaaa
ctgggcagaa

aatatgatct

60
120
180
240
300
360
420
480
54C
600
660
720
780
840
900
938



<220>
<223>

<400>

RU 2670614 C9 (W1 C2)

CUHTETUUYECKUA ONUTOHYKNEOTWA

5

ggcatagcag caggatg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

20

IHK

MCKYCCTBEHHaﬂ nocnefaoBaTeNnbHOCTb

CAHTETUYECKUA ONUIrOHYKNEeOTHA

6

aggagttccg cagtatggat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7

20

AHK

WUCKyCCTBEHHAaA NOCNeAoBaTeNbHOCTL

CUHTETUYECKUNA ONUIOHYKNEOTUA

7
gtgaagcgaa gtgcacacgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8

20

IHK

MCKYCCTBEHHaﬂ nocneaoBaTenbHoOCTb

CUHTETUHECKUA ONUTOHYKNEOoTUA

8
gtgcagaggt gaagcgaagt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

16

AHK

UCKyCCTBEHHan nocneaoBaTeNbHOCTb

CMHTETMHECKMﬁ O/INIrOHYK1e0THNA,

9

aggtgaagcg aagtgce

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10
16
AHK
WCKyCCTBeHHaﬂ nocnepoBaTenbHOCTb

CMHTeTMHeCKMﬁ ONNUIrOHYKNEOTHA,

10

tccgcagtat ggatcg

<210>
<211>
<212>
<213>

11
18
AHK
MCKYCCTBEHHAs NOC/NeA0BATENbHOCTL

Crp.: 325

17

20

20

20

16

16
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<220>

<223> CHHTEeTWYECKUA ONUIOHYKNeOoTHA
<400> 11

aatttatgcc tacagcct

<210> 12

<211> 20

<212> JHK

<213> WCKYCCTBEHHas NoCnefoBaATeNbHOCTD
<220>

<223> CUHTETMHECKWA ONIMTOHYKIEOTHA
<400> 12

tcttggttac atgaaatccc

<210> 13

<211> 20

<212> JAHK

<213> WcKycCcTBeHHas nocneaoBaTeNnbHOCThb
<220>

<223> CWHTETUMECKWHA ONUTOHYKNEOTUA
<400> 13

cttggttaca tgaaatccca

<210> 14

<211> 20

<212> JAHK

<213> WCKyCCTBEHHAA nocnefoBaTeNnbHoOCTb
<220> .

<223> CHHTEeTMHECKUA ONUIOHYKNeoTUA
<400> 14

ggaatactct tggttacatg

<210> 15

<211> 20

<212> JHK

<213> WCKYyCCTBEHHAA nocneaoBaTeNbHOCTb
<220>

<223> CHMHTETHUYECKUIA ONIUTOHYKNEOTHUA

<400> 15
tggaatactc ttggttacat

<210> 16
<211> 20
<212> JAHK

<213> MWUckyccTBeHHas NoCNneAoBaTENbHOCTL

<220> _
<223> CWHTETMYECKUA ONUrOHYKNeoTua

<400> 16
ttttattgtc tctgcctgga

<210> 17
<211> 20
<212> JAHK

<213> WCKYCCTBEHHAA NOCNEA0BATeNnbHOCTb

Crp.: 326

18

20

20

20

20

20



RU 2670614 C9 (W1 C2)

6
<220>
<223> CUHTeTUYECKUN OAUIMOHYKNeoTua
<400> 17

gaatgtttta ttgtctctgc

<210> 18
<211> 20
<212> pHK

<213> WCKyCCTBEHHas NOC/ieA0BaTeNnbHOCTb

<220>
<223> CHUHTETW4YECKWA OJIMIrCHYKNEOTHA

<400> 18
aggaatgttt tattgtctct

<210> 19

<211> 20

<212> JAHK

<213> WCKYCCTBEHHas NOCNefoBaTeNbHOCTb
<220>

<223> CUHTEeTWYECKWIA ONUIrOHYKNEOoTUA

<400> 19
acaggaatgt tttattgtct

<210> 20

<211> 20

<212> JHK

<213> WCKYCCTBEHHaa NOCNeA0BATeNbHOCTh
<220>

<223> CHMHTeTU4YECKUA ONUIOHYKNEoTUA
<400> 20

agcttcttgt ccagctttat

<210> 21

<211> 21

<212> [HK

<213> WCKyCCTBEHHas NOCNeA0BaTENbHOCTD
<220>

<223> CHHTETMHECKWA ONUTOHYKNEOoTHA
<400> 21

agcttcttgt ccagetttat a

<210> 22

<211> 14

<212> JHK

<213> WCKycCTBEHHAA NOCAeA0BaTENbHOCTD
<220>

<223> CUHTETUYECKUA ONUIrOHYKNeoTwUA

<400> 22
tcagtcatga cttc

<210> 23
<211> 15
<212> JHK

<213> WCKYCCTBEHHAA NOCNef0BaTeNbHOCTD

Crp.: 327

20

20

20

20

21

14



<220>
<223>

<400>

RU 2670614 C9 (W1 C2)

CUHTETHYECKUA ONUIOHYKNeoTHUa
23

tcagtcatga cttca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

24
20
BHK
NCKYCCTBEHHaA NOCNEAOBATENbHOCTH

CUHTETUYECKUA ONNTOHYKNeoTuna

24

gctgattaga gagaggtccc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

25
20
AHK
WCKyCCTBEHHaa NOCNeAoBaTeNbHOCTL

CHHTETWYECKUA ONNIrOHYKMeoTUA

25

tcccatttca ggagacctgg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

26
15
[HK
MCKYCCTBEHHaﬂ ﬂOCﬂeAOBaTeanOCTh

CMHTETquCKMﬁ ONUMOHYKNEOTUA

26

atcagtcatg acttc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

27
20
OHK
MCKYCCTEEHHAA NOCNEAO0BATENbHOCTL

CMHTeTMHECKMﬁ ONUIOHYKNEOTHUA

27
cggtgcaagg cttaggaatt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

28
20
AHK
WUCKYCCTBEHHAA NOC/iel0BaTeNsHOCTL

CMHTETMHGCKMﬁ ONUIOHYKEOTHUA

28

gcttcagtca tgacttecctt

<210>
<211>
<212>
<213>

29
21
OHK
MCKYCCTBGHHaﬂ nOCﬂeAOBaTeﬂbHOCTb

Crp.: 328

15

20

20

20

20



<220>
<223>

<400>

RU 2670614 C9 (W1 C2)

CAHTETUYECKWA ONUrOHYKNEOTHUA

29

gcttcagtca tgacttcctt a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

30
21
JHK
MCKyCCTBeHHaR nocneaoBaTenbHOCTb

CMHTGTMNECKME ONNTOHYKNEeoTnA

30

agcttcagtc atgacttecct t

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31
20
IHK
MCKyCCTBeHHaﬂ ﬂOCﬂeﬂoBaTeﬂbHOCTb

CMHTETMHECKMﬁ ONUIrOHYKNeoTua

31
tggtaatcca ctttcagagg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

32
21
JHK
MCKyCCTBeHHaﬂ nOCﬂeAOBaTeﬂbHOCTb

CMHTETMHECKMﬁ ONUIOHYKNeoTua

32
tggtaatcca ctttcagagg a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33
21
AHK
WCKyCCTBEHHAs NOCNEAOBATENBHOCTE

CMHTETMHGCKMﬁ ONVUIOHYKIEOTUA,

33
tgcttcagtc atgacttect t

<210>
<211>
<212>
<213>

<220>
<223>

<400>

34
20
AHK
MCKYCCTBEHHAR NOCNEACBATENbHOCTD

CMHTETMHeCKMﬁ ONUIroHYyKneoTwua

34

cactgatttt tgcccaggat

<210>
<211>
<212>
<213>

35

21

AHK

WCKyCCTBEHHAR NOCNEf0BATENbHOCTD

Crp.: 329

21

21

21

21

20



<220>
<223>

<400>

RU 2670614 C9 (W1 C2)

CMHTeTMHECKMﬁ ONUTOHYKNEeoTUA

35

cactgatttt tgcccaggat a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

36
21
AHK
WCKyCCTBEHHaA NoCneaosaTensHoCTb

CUHTETUYECKUNA OANFOHYKNEeOoTUA

36

aagcttcttg tccagcttta t

<210>
<211>
<212>
<213>

<220>
<223>

<400>

37
20
OHK
MUCKyCCTBEHHAA NOCNeAOBaTEeNbHOCTD

CMHTETMHECKMﬁ ONUIOHYK/IEOTUA

37

acccaattca gaaggaagga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
21
OHK
WUCKYCCTBEHHaa NnocneaosatenbHocTs

CMHTETMHGCKMﬁ ONNIrOHYKNeoTwna

38

acccaattca gaaggaagga a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

39
21
AHK
MCKyCCTBeHHaﬂ nocnepoBaTenbHOCTb

CMHTETMHeCKMﬁ OJINFrOHYKNeoTHua

39

aacccaattc agaaggaagg a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

40
21
OHK
MCKYCCTBEHHaR ﬂOCﬂeAOBaTeﬂbHOCTb

CMHTETquCKMﬁ ONUIOHYKNEOTHA

40

atggtaatcc actttcagag g

<210>
<211>
<212>
<213>

10

41
20
AHK
MCKYCCTBEHHaﬂ nOCﬂeAOBaTeHbHOCTb

Crp.: 330

21

21

20

21

21

21
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10
<220>
<223> CUHTeTHHECKWN ONUIOHYKNEeOoTUA
<400> 41
tcttggttac atgaaatccc
<210> 42
<211> 21
<212> [HK
<213> WCKyCCTBEHHas NOC/ieAO0BaTeNbHOCTb
<220>
<223> CHHTEeTUYeCKUW OANIOHYKeoTua
<400> 42

tcttggttac atgaaatccc a

<210> 43

<211> 20

<212> [HK

<213> WCKYyCCTBeHHaa NOC/AeA0BaTeNnbHoOCTh
<220>

<223> CUHTeTUYECKUA ONUIrOHYKNeoTha
<400> 43

attcactttc ataatgctgg

<210> 44

<211> 21

<212> JHK

<213> WCKycCTBeHHaA nocneaoBaTeNbHOCTb
<220>

<223> CUHTETWYECKWUA ONUTOHYKNEeOoTHA

<400> 44
attcactttc ataatgctgg a

<210> 45
<211> 21
<212> [AHK

<213> WNCKyCCTBEHHaA nocneaoBaTeNnbHOCTHL

<220> .
<223> CUHTETMUYECKWUA ONUrOHYKNEOTUA

<400> 45
atcttggtta catgaaatcc ¢

<210> 46

<211> 20

<212> AHK

<213> WCKYCCTBEHHAA NOCNef0BaTEeNbHOCTD
<220>

<223> CWHTETAYECKUW ONUIrOHYKNEOTHUA
<400> 46

atgcatggtg atgcttctga

<210> 47
<211> 20
<212> pBHK

<213> WCKycCCTBeHHas MOCNeAoBaTeNbHOCTb

Crp.: 331

20

21

20

21

21

20



RU 2670614 C9 (W1 C2)

11
<220>
<223> CMHTETWYECKWA ONUTrOHYKNEOTUA
<400> 47
cagctttatt agggacagca 20
<210> 48
<211> 21
<212> JHK
<213> WCKyCCTBEHHaR NocnepoBaTeNbHOCTL
<220>
<223> CUHTeTMYECKWA ONUIOHYKNEOTHA
<400> 48
cagctttatt agggacagca a 21
<210> 49
<211> 21
<212> JAHK
<213> WCKycCTBeHHas NOCNeAoBaTenbHOCTH
<220>
<223> CWHTETUYECKUW ONINFOHYKNEeoTua
<400> 49
acagctttat tagggacagc a 21
<210> 50
<211> 16
<212> JAHK
<213> WCKYCCTBEHHa#s nocnepoBaTenbHOCTb
<220>
<223> CVMHTETUYECKWA ONUIrOHYKNEOTUA
<400> 50
ttcagtcatg acttcc 16
<210> 51
<211> 18
<212> JHK
<213> WCcKyccTBeHHas nocnenoBaTenbHOCTb
<220>

<223> CUHTETUHYECKUA ONUIOHYKNEeOoTUA

<220>

<221> misc_feature (pa3sHble CBOWCTBA)

<222> (D..&

<223> OCHOBAHWA B YKa3aHHbIX MO/IOKEHUAX npeacCTaBnAwT cobon PHK

<220>

<221> misc_feature (pasHvle CBOWCTBA)

<222> (15)..(18)

<223> OCHOBaHMA B YKa3aHHbIX NONOKEHUAX npeacTasnanT coboir PHK

<400> 51

gcuucagtca tgactucc 18
<210> 52

<211> 21

<212> pAHK

<213> WCKycCTBeHHas NoCNeAosaTenbHOCTb

<220>

Crtp.: 332
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12
<223> CUHTeTUUYECKUN O/IMFOHYK/IeoTUA
<400> 52
tgctccgttg gtgcttgttc a
<210> 53
<211> 20
<212> [AHK
<213> WCKYyCCTBeHHasa nocneposaTeibHOCTb
<220>
<223> CUHTEeTUYEeCKUN ONUTOHYKNEeOTUA
<400> 53

tgctccgttg gtgcttgttc

Crp.: 333

21

20
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