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KOMIIO3NIMHU 1 CITIOCOBBI MOAYJINPOBAHUA DKCIIPECCHUHU HBYV U TTR

MNEPEYEHB IOCJEJOBATEJIBHOCTEH

HacTosiinee n3o0perenne 3aperucTpupoOBaHO BMECTE C MEPEUHEM IOCIEA0BATENbHOCTEH
B 3JIEKTpOHHOM (popmarte. IlepeueHp mocnenoBaTenbHOCTEN NpeAcTaBieH B BUie ¢aiina mox
HazBanueM BIOL0248WOSEQ ST25.txt, cosmannoro 1 mas 2014 roma, pasmepom 16 KG6.
HUndopmannst 0 mepedHe MocienoBaTeIbHOCTEH B 3JEKTPOHHOM (popmare B MOJHOM OOBEME

BKJIFOYUECHA B HaCTOHH_II/Iﬁ AOKYMEHT NTOCPEACTBOM CCBIJIKH.

YPOBEHDb TEXHUKH

IIpuHuun, jexamuii B OCHOBE aHTHCMBICIOBOM TEXHOJIOTHH, 3aKJIIOYAETCsl B TOM, YTO
AHTHCMBICJIOBOE COEIMHEHHE THOPUIN3YETCS C LIEJIeBOH HYKJIEHHOBOM KUCIOTON U MOIYJIHPYET
KOJIMYECTBO, aKTUBHOCTDh W/WIN (PYHKIMIO II€J€BOH HYKJIEMHOBOW KHCJIOTHL. Hampumep, B
HEKOTOPBIX CJIy4asXx aHTHCMBICJIOBBIE COEUHEHHs] PUBOIAT K U3MEHEHUIO TPAHCKPUIILUU WU
TpaHCISILMY MUIIeHH. Takoe MOAYIMPOBAaHHUE HKCIIPECCUH MOKET OBITh JOCTUTHYTO, HAIIPUMED,
paspymennem neneBodi MPHK wnim mHrnOupoBanueM mo MexaHusMy 3amerneHus. [Ipumep
moxyupoBanus HeneBoi ¢pynkuuu PHK 3a cuer paspyiuenus npeacrasiseT coO0H paspyLieHne
3a cyer PHKa3br H nenesoit PHK mnpu rubpumusaumu ¢ JJHK-momoOHBIM aHTHCMBICIOBBIM
coeauHeHueM. Jlpyroil mpuMmep MOIYJIMPOBAHUSI T€HHON 3KCIPECCHUU 3a CYET HAMPABJIEHHOIO
paspywmenns npencrasisier coboii PHK-untepdepenuuss (PHKu). PHKu otHOCHTCS K
AQHTHUCMBICIIOBOMY CAlJICHCUHITY TI€Ha M0 MeXaHu3My, B KoTropoM mnpumensercs PHK-
uHayuupyembiid komruieke cainencunra (RISC). JlonmomHUTENbHBI NpUMEp MOAYJIUPOBAHUS
uenesoli ¢pynkumuu PHK mnpencrasniser coOoii MexaHU3M 3aMeIlleHHs], TAKOH KaK HCTIOb3yeT B
ecrecTBeHHbIX ycioBusix MukpoPHK. MukpoPHK mnpencrasmsitor  coboii  HeQosbime
Hekomupyromue PHK, koropeie perymupyror skcnpeccuto PHK, xomupyromux Oenkw.
Cps3piBaHMe aHTHCMBICIOBOrO coequHeHus: ¢ MukpoPHK mnpensTcTByeT CBS3BIBaHMIO
MukpoPHK ¢ ee marpuunbiMu PHK wmuimeHsiMu, W, ClIeqOBaTeNbHO, 3aTPyaHSET (DYHKIIHIO
MukpoPHK. MukpoPHK-MumeTnknn MOryT ycuimBaTh ecTeCTBeHHYIO (pyHKuuro MmukpoPHK.
Hexotopele aHTUCMBICIIOBBIE cOeAuHEHUs u3MeHstoT crutaicunr npe-MPHK. Hesasucumo ot
KOHKPETHOTO MEXaHH3Ma, CHEeNUYUYHOCTP B OTHOLICHWH IIOCIENOBATEIbHOCTEH JeaeT
AQHTUCMBICJIOBBIE COEIVMHEHMsI MEPCHEKTUBHBIMM B KadeCTBE CPEACTB MJIsi IMOATBEP KACHUS
HAJTMYMA UeTH U (PYHKIIMOHAIN3ALNHU T€HOB, a TAKXKE B KAYECTBE TEPANIEBTHUECKUX CPEICTB AJIS

CCJICKTUBHOTO MOAYJIMPOBAHHA SKCIIPECCHUU T'CHOB, YHAaCTBYIOIIKUX B MATOICHE3EC 3a00JI€BaHUIA.
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AHTHCMBICTIOBAsl ~ TEXHOJIOTHSI  TNpEACTaBisieT  coboi  3¢¢exkTuBHBI  crmocod
MOZYJIMPOBAHUSl 3KCIPECCHH ONHOro Wi Ooiee crneun(puyeckux TeHHBIX MPOAYKTOB H,
CIIEIOBATENIbHO, MOXKET OBITh MPU3HAHA UCKIIIOYUTEIBHO MOAXOASAIIEH B Psifie TEPANIeBTHUECKHX,
IVarHOCTHYECKUX M HCCIENOBATENbCKUX MPUMEHEHHH. XHUMHYECKH MOIU(PULIPOBAHHBIE
HYKJIEO3Ubl MOTYT OBITh BHEAPEHBI B AHTHCMBICIIOBBIE COEIMHEHUS Uil YCHIJIEHHUsI OJTHOTO HUTH
Oonee CBOMCTB, TAKMX KaK YCTOHYMBOCTH K HyKJeas3e, (papMakOKMHETHKa Wi apPUHHOCTD K
LeJIeBON HyKJIeMHOBOM kucinore. B 1998 roxmy anTucmeicioBoe coemuHeHue Vitravene®
(bomuupcen; paspaborannbii kommanued Isis Pharmaceuticals Inc., Kapncban, mrar
Kamudopuus) cranm mnepBbIM aHTHUCMBICIOBBIM JIEKAPCTBOM, IIOJYYUBILIMM pa3pellieHne Ha
nponaxy ot Aamunuctparuu CIIIA no numeBbIM NMPOAYKTaM M JIEKAPCTBEHHBIM BEIECTBAM
(FDA), u B Hacrosimee BpeMsi MpeACTaBsieT COOOM CPEACTBO IJIsl JIEYEHHs] BBI3BAHHOTO

uromeranoressupycom (CMV) perunura y naruentos co CITH/Jom.

HoBble xumuueckne wmoxupukanuyu OONANAIOT  YJIYYLIEHHOH AaKTHBHOCTBIO |
5 PEeKTUBHOCTBIO AHTHCMBICIOBBIX COEAMHEHMH, PAcKpblBas MOTEHLUAN ISl MepOpPalbHON
IOCTaBKH, a TAK)Ke AJIST YCOBEPIIEHCTBOBAHUS MOAKOXKHOTO BBEIEHMS, CHIDKEHHS BO3MOJKHBIX
noOouHBIX 3(PQEKTOB, W NPHUBOAST K YJIYYIIEHUIO ynoOCTBa il MAlMEeHTa. XHMHYECKUe
Monu(UKalMy, YCHIUBAKOINNE AKTHBHOCTb AHTHCMBICIOBBIX COEJUHEHHH, MO3BOJLSIOT
OCYILIECTBJISATh BBEIEHHE OOJiee HU3KKX 103, YTO CHIIKAET BO3MOKHOCTh TOKCHYHOCTH, a TaK»Ke
yYMEHbIIAeT OOIIYyI0 CTOMMOCTH JeueHus. Moaudukauuy, yBEIUYMBAIOIINE yCTOHYHUBOCTD K
pa3pylLIeHUIO0, MPUBOOAT K OoJjiee MeIJIEeHHOMY BBIBEICHHIO W3 OpraHu3ma, obecreduBasi
BO3MOXHOCTh MEHEC 4YaCTOrO BBCACHUSA HO03. Pa3nuuHble THUIBI XUMHYECKUX MOI[I/I(I)I/IKaL[I/Iﬁ
MOTyT OBITD KOM6I/IHI/IpOBaHbI B OJHOM COCOJUHCHHU OJIA I[aJIbHeI\/JILHeI\/‘I onTuMmu3sanuu

3¢ (HEeKTUBHOCTU COSTUHEHHUSI.

CYINHOCTDb U30BPETEHUA

B  HexkoTOpBIX  BapuaHTax peaNu3alUd  HACTOSINEr0  OMNHMCAHUS  IPUBEIEHBI
KOHBIOTUPOBAHHBIE AHTUCMBICJIOBbIE COEJUHEHMs. B HEKOTOpPBIX BapHaHTaX peanu3aluu
HACTOSILIETO  ONMCAaHWsl TMPHUBENECHBbl KOHBIOTMPOBAHHBIE AHTHCMBICIOBBIE COENUHEHUS,
cofepKallle  AHTUCMBICIOBBIM  OJIMFOHYKJIEOTHJ,  KOMIUIEMEHTapHbIH  TPAHCKPUNTY
HYKJIEMHOBOM KHCJIOTBL. B HEKOTOpBIX BapuaHTaX pealn3aluy HACTOSINEer0 ONUCAHUs
NPUBEAEHBI CIIOCOOBI, BKJIIOYAIOIINE KOHTAKT KJIETKH C KOHBIOTHPOBAHHBIM aHTHCMBICIOBBIM
COCIMHEHUEM,  COAEPKAIUM  AHTUCMBICIOBBIA  OJIMTOHYKJIEOTHZ,  KOMIUIEMEHTAPHBIN

TPAHCKPUINITY HYKJIEHMHOBOM KHUCIOTBL. B HEKOTOPBIX BapuaHTaX peaau3alyuy HaCTOSLIEro
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ONMUCaHuA TIPUBCACHDBI CHOCO6I:;I, BKJIFOYAKOIIUE KOHTAKT KICTKHU C KOHBHOTMPOBAHHBIM
AHTUCMBICJIOBBIM COCAMHCHUCM, coacpKalum AHTHCMBICJIOBBII OJIMTOHYKJICOTUA, u

YMCHBIICHUE KOJINYECTBA UJIM AKTUBHOCTU TPAHCKPUIITA HYKHeHHOBOﬁ KHCJIOTBI B KJICTKE.

Panee Obut omucan acuanoriukonporenHoBbiii perentop (ASGP-R). Cwm., Hanmpumep,
Park et al, PNAS, Ttom 102, Ne 47 cc. 17125-17129 (2005). Takue penentopsl
SKCIPECCHPYIOTCS Ha KJIETKaX MMEeYEeHHU, B YACTHOCTH, renaronurax. Kpome Toro, Ob110 MokasaHo,
YTO COEOWHEHUs, cojepkamme KiacTtepbl Tpex N-amerwiramakto3amMuHoBbiX (GalNAc)
JMra”naoB, crocoOHb! cBs3biBaTbes ¢ ASGP-R, mpuBoast k 3axBaTy yKa3aHHOTO COEAMHEHHsS B
kierky. Cwm., Hanpumep, Khorev et al., Bioorganic and Medicinal Chemistry, 16, 9, cc. 5216-
5231 (maii, 2008). CoOTBETCTBEHHO, KOHBIOTaThl, cojepxkamue Takue kiacrepbl GalNAc,
NPUMEHSIIN A1 O0JIerYeHus 3aXBaTa HEKOTOPhIX COENMHEHHUH B KJIETKU INEYEHH, B YACTHOCTH,
renarountsl. Hampumep, Obito mokasaHo, uto Hekotopble GalNAc-comepskamque KOHBIOTAThI
YBEJIMYHMBAIOT aKTUBHOCTH nyriekcHbiXx MUPHK coennHenuii B kyieTkax nedeHu in vivo. B Takux
cnydasx GalNAc-conepsKamuii KOHBIOTaT, KaK MPaBUJIO, MPUKPEIUIIETCS] K CMBICJIOBOH CIIMPAIH
ayrekca MUPHK. Tlockonbky cMbICTIOBasi crniMpaib OTOpachIBAETCSl Mepel OKOHYATEeNbHOU
rubpunusanyeil  aHTUCMBICIOBOH — CIHMpaji €  LEJeBOH HYKJIEMHOBOM  KHCJIOTOH, TO
MaJIOBEPOSITHO, YTO TaKOW KOHBIOTAT OyAeT BIMATh Ha aKTUBHOCTh. Kak MpaBUJIO, KOHBIOTAT
npucoenunsiercss Kk 3’-koHLy cwmbicioBoil cnupanu MuPHK. Cwm., manpumep, marent CIIIA
8106022. HekoTopble KOHBIOTHPYIOIIUE TPYIIIbI, OMUCAHHBIE B HACTOSIEM JOKYMEHTE, Ooee

AKTHUBHBI W/ WU CUHTE3UPYHOTCs JICTUEC, YEM KOHBIOTHPYIOILIUE I'PYIIIILI, OITMCAHHBIC PAHEC.

B HekOTOpBIX BapHaHTaxX peaju3alid HACTOSINErO0 H300pPETeHUs] KOHBIOraThl
NPUCOEUHSAIOTCS K OJHOLIETIOYEYHBbIM AHTUCMBICIOBBIM COEAWHEHUsIM, BKIIOYas, HO HeE
OrpaHUYMBAasACh UMM, aHTUCMBICIOBBIE coennHeHus Ha ocHoBe PHKa3el H u anTucMbICIOBBIE
COEIMHEHMs], KOTOPbIE M3MEHSIOT CIUIAMCHUHI LIeJIeBOW HyKJIeMHOBOM kucjotel npe-MPHK. B
TAKUX BapUAHTAX peai3aliy H300pEeTeHHsI KOHBIOTaT IOJIKEH OCTaBaThCs MPUCOEIUHEHHBIM K
AHTHCMBICJIOBOMY COEJUHEHHMIO JIOCTATOYHO JIONTO Ui OOECIeYeHUs] TMPEerMyINecTBa
(Yay4IIeHHOTO 3axBaTa B KJETKH), HO 3aTe€M OH JIOJDKEH JIMOO pPacCINEeIuUISIThCs, OO HHBIM
00pa3oM He MPEemnsTCTBOBATh MOCJIEAYIOMNM CTAAHsIM, HEOOXOAUMBIM ISl AKTHBHOCTH, TaKUM
Kak rHOpuAM3aIys ¢ [eJIeBOW HYKJIEMHOBOHW KHCIoTON u B3ammoneiicteue ¢ PHKazoit H umu
(bepMeHTaMu, CBS3aHHBIMU CO CIUIAMCHHIOM WJIM MOAYJIHMPOBaHUEM crulalicuara. Takoi OamaHc
CBOHCTB OoJyiee Ba)K€H NPH MOATOTOBKE OIHOLIETIOUEYHBIX AHTUCMBICIOBBIX COENUHEHHH, YeM
coennnenuit MUPHK, rae koHbBIOraT MOXKET OBITh MPOCTO MPUCOEIUHEH K CMBICJIOBOM CIHMPAIH.
B HacrosiimeM AOKyMEHTE ONHMCAaHbl OJHOLIENIOYEYHBbIE AHTUCMBICIOBBIE COCIUHEHMUS,

oOjamaromue yay4dieHHOW aKTUBHOCTBIO B KJIETKAX IMEUEHH 1N ViVO, IO CPABHEHHIO C TAKUM Ke
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AHTUCMBICJIOBBIM COCOAHMHCHHUEM, HC HUMCIOIIMM KOHBIOTATa. VYuaureiBas HeO6XOI[I/IMI:>II\/'I OanaHc

CBOICTB JJIA 5TUX COGHHHGHHﬁ, TaKad yJIy4dlICHHAasA aKTUBHOCTD SABJISACTCA HGO)I(PII[aHHOfI.

B HekoTOphIX BapmaHTaxX peanu3aluu H300pETEeHUs] KOHBIOTUPYIOIIHWE TPYMIBI 110
HACTOSIIIEMy JOKYMEHTY conep:kar pacueruisiembiii gparment. Kak Obuto oTMedeHO, He
OrpaHu4urBasiChb KaKI/IM-J'II/I6O MECXaHU3MOM, JIOTUYHO, YTO KOHBIOIAaT AOJIKEH COXPAHATHCA Y
COEMHEHUs] AOCTATOYHO JAOJNro JIJisi OOeCmedYeHHsl YCWICHHS 3axBaTa, HO IIOCIE 3TOro
JKEJaTeIbHO, YTOOBl HEKOTOpas €ro 4YacTb WJIM, B HJ€ale, BECh KOHBIOTAT PaCLIETUISJICH,
BBIZIENISIT MCXONIHOE COENUHEHUE (HAlpuMep, aHTHCMBICIOBOE COEJUHEHHE) B ero Hambosee
aKTUBHOH (¢opmMe. B HEKOTOPBIX BapUaHTaX pealu3alud H300PETeHUs pPaCIIETUISIeMbIit
¢dparmMeHT npexacraBiseT coOON paciueruiseMbldl Hykyieo3una. Takue BapuaHThl peanu3aluu
n300peTeHNs UCTIONB3YIOT HIOTEHHBbIE HYKJIeas3bl B KJIETKE 32 CUET NMPUCOETUHEHNs] OCTAIbHON
4acTU KOHBIOrata (KjacTepa) K aHTHUCMBICIOBOMY OJMTOHYKJIEOTHAY Yepe3 HYKJIEO3HJ MpU
NOMOIIM OHOW miH Ooyiee pacuierisieMbIX CBsizeil, Takux kak (ochonudpupubie cBsizu. B
HEKOTOPbIX BapHAHTAaX peaju3auuu H300peTeHHss KJIacTep CBA3aH C  PacIleIuIsieMbIM
HyKJIeo3uaoM uepe3 QochoaudPupHyr0 CBsi3b. B HEKOTOpbIX BapHaHTaX peaTu3aLuu
M300peTeHNs pacllernyisieMblii HyKI€03UA IPUCOEANHEH K aHTHCMBICIIOBOMY OJIMTOHYKJIEOTHIY
(aHTHCMBICIIOBOMY ~coenuHEeHHIO) (ocoamdPupHO CBA3BIO. B HEKOTOpBIX BapuaHTax
peanmzauuu U300peTEeHUs KOHBIOTHUPYIOIIAsS TPyIa MOXKET COAep)kKaTbh JBa WIA TPHU
paciCIIAI€EMbIX HYKJICO3HOA. B Takwmx BapuaHTax peaiu3aluu I/I306peTeHI/I$I YKa3aHHbBIC
paciCIA€MbIE HYKJICO3HUAbI CBA3aHbI APYT C APYTrOM, C aHTUCMBICJIOBBIM COCIUHEHUEM I/I/I/IJII/I C
KJIaCTEPOM TIOCPEACTBOM pacIleIuiieMblx cBsizell (Takux kak (oconmdpupHas cBs3b).
HexkoTopble KOHBIOTATHI IO HACTOSIIEMY TOKYMEHTY HE COZepIKaT PacIleIUIsIeMblid HYKJICO3H]I, a
BMECTO 3TOTO COHIEpKAT pacIIeIuisieMyro CBsi3b. [lOKa3aHO, YTO MOCTATOYHOE pPACIIEIICHHE
KOHBIOTaTa M3 OJUTOHYKJIEOTHAA O0eCHeunBaeTCs 1O MEHbLIeH Mepe 3a CYeT ONHOH CBSI3H,

KOTOpAsi JIETKO MOJIAETCS PACLIETUIEHHIO B KJIETKe (pacierisieMast CBsI3b).

B HexoTOpBIX BapHaHTaX peau3alui U300peTeHNs] KOHBIOTHPOBAHHBIE AHTUCMBICIIOBBIE
COEIMHEHUs TPEICTABJISIFOT COOOM mposiekapcTBa. Takue MpojiekapcTBa BBOIST JKUBOTHOMY, W
OHM B KOHEUYHOM WTOre MeTadONM3HUPYIOTCs a0 Oonee akTuBHOH ¢opmbl. Hampumep,
KOHBIOTHPOBAHHBIE AHTUCMBICJIOBbIE COSTMHEHUST PACIIEIUISIFOTCS ¢ YAAJIEHUEM BCErO WM YacCTH
KOHBIOTATa, IPUBOJISI K aKTUBHOM (Wi OoJiee akTHBHOMN) (hOpMe aHTHUCMBICIIOBOTO COENMHEHUS,

HE COACPKAIIEro BCEro UK 4aCTU KOHBIOraTa.

B HekoTOphIX BapHaHTaxX peaju3alii M300PEeTEeHUsT KOHBIOTAThl MPUCOSTUHEHBI Ha 5 -
KOHIIE OJIMTOHYKJIeoTH1a. HeKoTophIe Takue 5’ -KOHBIOTaThl pacIieruisitoTes oomnee 3gpQexTHBHO,

YeM aHAJIOTH, UMEIOIINE TaKYH0 K€ KOHBIOTUPYIOIIYIO TPYIITY, MPUCOSIUHEHHYIO Ha 3’ -KOHIIE.



10

15

20

25

30

5

B HeKOTOphIX BapHaHTax peaNu3alul HW300pETeHHs] YIy4lIeHHas AaKTUBHOCTb MOJXKET
KOPPENNpOBaTh C YIYYIIEHHBIM paclIeIUIeHneM. B  HEKOTOpPhIX BapUaHTAX peaTH3aluu
M300peTeHNs] OJIMTOHYKJICOTUABIL, COAEp’KAallle KOHBIOraT Ha 5’-KOHIE, o0namaroT Oosee
BBICOKON 3(p(PEeKTHBHOCTBIO, YEM OJMIOHYKJICOTHABI, COAEpKAIINe KOHBIOraT Ha 3’ -KOHIE (CM.,
Harpumep, IIpumepsr 56, 81, 83 u 84). Kpome Toro, 5’-npucoenunenne odecneunBaer Oonee
NPOCTOI CHHTE3 ONUroHykKJIeoTuaa. Kak mpaBuiio, OMUroHyKJIEOTHIbI CHHTE3UPYIOT Ha TBEPAOH
NOAJIOKKE B HampaBileHun oT 3° k 5. Jlnga mnonyudeHuss 3’ -KOHBIOTHPOBAHHOTO
OJIUTOHYKJIEOTH/IA, KaK IPAaBUJIO MPHCOCOUHSIOT TPEABAPUTENBHO KOHBIOTHPOBAHHBIA 3’-
HYKJIEO3H] K TBEPJIOH MOJIOXKKE, & 3aTeM OOBIUHBIM MyTEM CO3AAI0T OJNUTrOHykJIeoTHn. OnHaKo
NPUCOENHEHNE TaKOro KOHBIOTHPOBAHHOTO HYKJICO3HIA K TBEPAOH TMOAJIOKKE YCIOXKHSAET
cunre3. Kpome Toro, mpuMeHsisi Takoil MOJXOM, KOHBIOTAT 3aT€M NPHCYTCTBYET B XOJE BCErO
CHHTE3a OJIMTOHYKJIEOTHUA U MOXKET Pa3pylIaThCsi BO BpeMsl MOCIEAYIOLUINX CTAANNH HIIH MOXKET
OrpaHUYMBATD TUIBI PEAKLIUI U PEareHTOB, KOTOPbIe MOJKHO MPUMEHSITh. [IprMeHss CTPYKTYpbI
U METOAMKH, OINUCaHHbIE B  HACTOSIIEM JOKYMEHTEe sl 5 -KOHBIOTHPOBAHHBIX
OJIMFOHYKJIEOTHJIOB, MOXKHO CHHTE3UPOBATb OJUTOHYKJIEOTHJ IpPH IOMOIIM CTAaHAAPTHBIX
ABTOMATH3MPOBAHHBIX METOAMK M BHEIPSTh KOHBIOTAT BMECTE C mocienHuM (5 -kpaitHuii)

HYKJICO3UAOM WJIH ITIOCJIC OTACIICHUSA OJIMT'OHYKJICOTHAA OT TBep)lOﬁ MOJJIOKKH.

C yueTroM H3BECTHOrO YpOBHS TEXHHKM W HACTOSINEr0 OMHCAHMS, CIEIHaUCThl B
JaHHOM O0JIACTH TEXHUKH MOTYT JIETKO MOJYYHTD JIFOObIE U3 KOHBIOTATOB U KOHBIOTHPOBAHHBIX
OJINTOHYKJIEOTUOB, ONUCAHHBIX B HACTOAIIEM AOKyMeHTe. Kpome TOro, CMHTE3 HEKOTOPBIX
TAKUX KOHBIOTaTOB M KOHBIOTUPOBAHHBIX OJUIOHYKJEOTHUIOB, OINUCAHHBIX B HACTOALIEM
IOKYMEHTe, Tpolne W/win TpeOyeT MEHbLIe CTaAuH U, CIEAOBATEeJIbHO, MEHee JOpPOrod, 4eM
CHHTE3 paHee OINHUCAHHBIX KOHBIOTATOB, YTO JaeT IPEUMYILIEeCTBO IPU IPOU3BOACTBE.
Hanpumep, CUHTE3 HEKOTOPBIX KOHBIOTHPYIOIIUX TPYNI COCTOUT M3 MEHBLIErO KOJINYECTBO
CUHTETUYECKUX CTaJU{, YTO MNPUBOAUT K YBEJIMYEHUIO BBIXOAA, IO CPAaBHEHUID C paHee
ONMHUCAHHBIMHU Tpynmnamu KoHbiorata. Komwrormpyromme rpynmbsl, Takue kak GalNAc3-10 B
IMpumepe 46 u GalNAc3-7 B [Ipumepe 48, ropa3no npoiie, 4eM paHee ONMUCAHHbIE KOHBIOTATHI,
Takre Kak onucaHbl B nyOmmkamusx U.S. 8106022 wmu U.S. 7262177, ans KOTOPBIX
HeoOxonuma cOopka OOJNBIIEro KOJNMYECTBA XUMHYECKHX MPOMEKYTOUHBIX COEIUHEHHH.
COOTBETCTBEHHO, 3TH M JPYrHe KOHBIOTATHI, OMMCAHHBIE B HACTOSIIEM JOKYMEHTE, 00JagaroT
MPEUMYIIECTBOM IO CPABHEHUIO C paHEe ONHCAHHBIMA COEIMHEHUSIMU [JIsi NPUMEHEHUs C
JTFOOBIM OJTUTOHYKJIEOTHIOM, BKJIFOYAsi OHOLICTIOYEUHbIE OJMTOHYKJIEOTH/IBI U JIOOYIO CIHMpaib

IBYXILIETIOUEYHBIX OJUTOHYKIeoTHI0B (Hanpumep, MuPHK).

TouHO Tak ke B HACTOAIIEM OOKYMEHTE OINMHUCAHbI KOHBOTUPYIOIIUE IPYIIIbI, UMCIOIINE
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poBHO ommH win apa juradna GalNAc. Kak moka3aHOo, Takue KOHBIOTHPOBAHHBIE TPYIIIBI
YCUJIMBAIOT AKTUBHOCTb AHTHUCMBICIOBBIX COeNMHEHWH. Takue CcoemquHeHHs Topasfo Mpolle
NOJIY4YHUTh, Y€M KOHBIOTaThl, copepskammue Tpu juranna GalNAc. Kowsrorupyroomue rpymnmel,
comepkammie oxmH wimm faBa Jsmranga GalNAc, moryT ObITh NPUCOEAMHEHBI K JIHOOBIM
AHTHCMBICJIOBBIM COEIMHEHMSM, BKJIOUYAs OJHOLENOYEYHBbIE OJUTOHYKJIEOTHIbI U JHOOYIO

CHHPAJTb IBYXIIETIOYEUHBIX OJIUTOHYKJIeOTHIOB (Hampumep, MuPHK).

B HEKOTOPBIX BapUaHTax pcanu3alun I/I306peTeHI/I$l KOHBIOI'aThbl, OIIMCAHHBLIC B
HACTOSIIIIEM JOKYMEHTE, CYLIECTBEHHO HE HU3MEHSIOT HEKOTOpBIE MOKA3aTeN MEePEHOCHMOCTH.
Haan/IMep, B HACTOAIIEM MOOKYMCHTC IIOKAa3aHO, YTO KOHBIOTMPOBAHHBIC AHTHUCMBICIIOBBIC
COCAUMHCHHUA ABJIAIOTCA HE oonee HUMMYHOICHHBIMHU, Y€M HE KOHBIOTHUPOBAHHBIC HCXOOHBIC
COCANHCHUA. HOCKOHbe AKTUBHOCTH YJIYyUIIACTCsA, TO BApPUAHTHI pC€aIn3allii, B KOTOPBIX
NIEPEHOCUMOCTh OCTAeTCsl TAKOH ke (WM, B IEHCTBHUTEJIbHOCTH, €CJIU AaXe MEePeHOCHMOCTb
YXYAIIAEeTCs] JIMIIb HE3HAYUTEJIbHO, MO CPABHEHHIO C INPHUPOCTOM AKTUBHOCTH), OOJIANaroT

YJIYHYIICHHBIMHU XapaKTCPUCTUKaAMU AJIs1 TEPAITUH.

B HEKOTOpPBIX BapHaHTaX pealu3alli H300pETeHUs] KOHBIOTALMS MO3BOJISIET U3MEHSTh
AHTUCMBICIIOBBIE COSMHEHHS TaK, YTOOBI OHHM O0JIaja MeHee BbIPAKEHHBIMU MTOCIIECTBUSIMU
B OTCYTCTBHE KOHBIOTALMH. Hampumep, B HEKOTOPBIX BapHAHTaX peau3alMu H300peTeHUs
3aMeHa oHOH min Oosee THOPOCHATHBIX CBS3EH MONHOCTBIO THO(POCHATHOTO AHTUCMBICIIOBOTO
coenuHeHus: Ha (pochoardpUpPHbIE CBSI3H MPUBOIAWT K YIIYUIIEHHIO HEKOTOPBIX IOKa3aTeneit
nepeHocuMocTH. Hampumep, B HEKOTOPBIX CJydYasX TaKHe AHTHUCMBICJIOBbIE COETUHEHUS,
uMeronIe oauH win oonee hochoauspupos, SIBISIOTCS MEHEE UMMYHOTEHHBIMU, YeM TaKUE Ke
COEIMHEHUS], B KOTOPBbIX KaKAasi CBS3b MpeACTaBisieT coboi Tnodocdar. OmHAKO B HEKOTOPBIX
clydasix, Kak mokasaHo B [Ipumepe 26, Takoe ke 3aMelleHre oaHOuN win Oosee THohCcopaTHBIX
cBsizeit Ha pochoardpupHbIe CBSI3U MPUBOIUT TAKKE K CHIKEHUIO KJIETOYHOTO 3aXBaTa W/WIIH K
CHMIKEHHUIO aKTUBHOCTH. B HEKOTOpPBIX BapHaHTax peau3aliu H300peTeHUs] KOHbIOTHPOBAaHHbIE
AHTHUCMBICJIOBbIE COEIMHEHUs], OIMUCAHHBbIE B HACTOSINEM JOKYMEHTE, OMyCKAIT TaKoe
U3MEHEHHe CBsi3ell ¢ HeOOJbIIUM CHIDKEHHEM WIH Oe3 CHI)KEHHs 3aXBaTa U aKTUBHOCTH, IO
CPaBHEHUIO C KOHBIOTHPOBAHHBIM MOJHOCTBIO THOGOCHATHBIM aHAJIOrOM. B neiicTBUTEIBHOCTH,
B HEKOTOpPBbIX BapwaHTax peanusauuu, Hanpumep, B Ilpumepax 44, 57, 59 wu 86,
OJIMTOHYKJICOTH/IbI, COZAEp’KAaIlie KOHBIOTAT U IO MeHbIned Mepe oxHy dochoam pupHyro
MEKHYKJICO3UIHYIO CBsi3b, (DAKTHUECKH IEMOHCTPUPYIOT MOBBIMLEHHYIO AKTHBHOCTH in Vivo
Ja’ke MO0 CPaBHEHHIO C TOJHOCTBHIO THOGOC]ATHBIM aHAJIOTOM, TAK)KE CONEpPIKAIUM TaKOH ke
KOHBIOTAT. bojiee TOro, MOCKOJBbKY KOHBIOTALMS MPUBOAMT K 3HAYUTEIHHOMY YBETHUEHHIO

3axXBaTa/aKTHBHOCTH, TO HEOOJNBIIOE CHIKEHHE TAKOTO CYLIECTBEHHOI'O MPUPOCTA MOXKET OBITH
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NPpUEMIIEMbIM IJIsI JOCTUXKCHUA y.]'[y‘IH.IGHHOfI NEPEHOCUMOCTH. COOTBCTCTBGHHO, B HCKOTOPbIX
BapHaHTax pealn3annun I/1306peTeHI/I$I KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE COCAMHCHUSA

CoIepIKaT MO MeHbIIeH Mepe ogHy GochoaudPupHYIO CBS3b.

B HEKOTOPBIX BapHAHTAX p€ain3alnu I/I306peTeHI/I$I KOHBHOTranuss aHTUCMBICJIOBBIX
COCIMHEHUN IO HACTOALIEMY HOKYMEHTY NPHUBOAUT K YJYYIIEHHOW IOCTaBKE, 3aXBaTy U
aKTMBHOCTH B rematonurax. CremoBaTenbHO, B TKaHb IEYEHH JOCTABISIETCS OOJbluee
KOJNN4eCTBO coeanHeHus. (OOHAKO B HEKOTOPBIX BApUAHTAX pealu3aliu H300pETeHUs
n300peTeHns Takasl yJy4IleHHas JOCTaBka caMa Mo cebe He OOBSICHSET OOINero yBeIHMYeHUs
AaKTHMBHOCTH. B HEKOTOpBIX TaKMX BapUaHTaX peanu3aluu u3o0peTeHus Oojbliee KOJHYECTBO
COCAVMHCHUS NIOCTYNIACT B Ir€aTOUUTHIL. B HECKOTOPLIX BapHUAHTAX pCain3dallun I/I306peTeHI/I$I JaKe
TAKOW YJIYUIIEHHBIH 3aXBaT TEMaTOLMTOB caM Mo ceOe He OOBsACHSET OOLIero yBeTH4YeHUs
aKTMBHOCTH. B Takmx BapuaHTax peann3alud H300pEeTeHHs YBEJIHYUBACTCS NPOAYKTHBHbIA
3aXBaT KOHBIOTUPOBAHHOIO coequHenus. Hanpumep, kak nokasano B IIpumepe 102, HekoTopeie
BapuaHTel peamm3aunn  GalNAc-comepKammx KOHBIOIATOB — YBEJWYMBAKOT — OOOralleHue
AHTUCMBICJIOBBIX OJIMTOHYKJIEOTHOB B IeNaTOLUTaX, 10 CPABHEHUIO C HE MapPEHXHMAJbHBIMU
ki1eTkamu. Takoe oboraieHue NpeuMyIiecCTBeHHO JUJIsl OJJMTOHYKJIEOTHIOB, KOTOPBIE HAleJeHbI

Ha I'€HbI, SKCIIPECCUPYEMBIC B I'€IIaTOLUTAX.

B HeKkOTOpBIX BapuaHTaX peanuzalud U300peTeHs] KOHBIOTHPOBAHHBIE aHTHCMBICIOBBIE
COEMHEHUs] MO HACTOSIIEMY JOKYMEHTY NPHUBOIST K YMEHBLICHHUIO BO3JEHCTBUS Ha TMOYKH.
Hanpumep, xak nokaszano B IIpumepe 20, KOHLEHTpPaLMU aHTHUCMBICIOBBIX OJUTOHYKJIEOTHIOB,
cofepKalIiX HEKOTOpble BapuaHThl peaim3aunu GalNAc-comep:kauux KOHBIOTaTOB, B MOYKaX
HIDKE, 4Ye€M KOHIIEHTPALHUU AaHTHCMBICIOBBIX OJIMTOHYKJIEOTHI0B, He wuMeroummx GalNAc-
ColepIKaLero KOHBIOraTa. IT0 UMEET HECKOJIBKO OJIAarONPUSTHBIX TePareBTH4YeCKuX 3P dexToB.
JInst TepaneBTHYECKUX MMOKA3aHHH, B KOTOPBIX He TpeOyeTcsl MPOsIBJICHUE aKTUBHOCTHU B MOYKAX,
BO3JICHICTBHE HAa TOYKH IMOJBEPraeT MX PUCKY TOKCHYHOCTH O€3 COOTBETCTBYIOLICH MOJb3BL
Bonee Toro, BBICOKass KOHLEHTPALWsI B MOYKAX OOBIYHO NMPHUBOAHMT K BBIBOAY COCOUHEHHS C
Mouoii, obecrieunBasi Oosiee ObICTpoe BhiBeneHHne. COOTBETCTBEHHO, /1JIsi BHEMIOUEYHBIX MUIIEHEH

HaKOIIJICHUE B ITOYKAX SABJISICTCA HEXKEJIATCIIbHBIM.

B HEKOTOPBIX BapHUaHTax peann3anuun HaCTOAIICTO OIMHuCaHuA MPUBEACHDBI

KOHBIOTHPOBAHHBIE AHTHCMBICIIOBBIE COSTUHEHUS], TIPEICTABIICHHBIE (POPMYJION:
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rre
A npencrasisier coO0i aHTHCMBICJIOBBIA OJIUTOHY KJICOTHUI,
B nmpencrasnsier coboii paciueruisieMblil pparMeHt;

C npencrasisier coOOH JIMHKEP KOHBIOTATA,

D mpencrasisier coboii rpymiy BETBICHUS,

kaxbiil E npencrasisier coOol CBA3KY;

kaxnbiil F npencrasnsier coOoii muranm; u

q mpezacTasisieT coOol 1enoe yucio ot 1 1o S.

Ha npuseneHHOI Bblillle CX€Me U B aHAJIOTHYHBIX CXEMax B HACTOSLIEM JOKYMEHTE
rpynmna BeTBiaeHus1 «D» pa3BeTBIsieTCsl TAKOE KOJIMUECTBO Pa3, KOTOPOe HEOOXOAUMO ISt
cootBercTBUs konmuecTBy rpynn (E-F), ykazanHomy konmmuectBoM «q». Tak, eciu q = 1, 1o

dopmyia mpencrasisier coOOi:

A B C D E F
eciu q = 2, To popMyJIa IpeacTaBisieT coOoit:
E—F

/

A B Cc D

\ E—F

ecyu q = 3, To popMmyJia MPeaCTaBIsIET COOOM:

E—F

E—F

ecyu q = 4, To popMmyJia IpeaCTaBIsIeT COOOM:
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E—F

E—F

HauernvBatowwil (parMenT

ecyu q = 5, To popMmyJia IpeacTaBisieT COOOM:

E—F

E—F

E—F

AHTHUCMBICJIOBbIE COCTUHEHUS, UMEIOLUE CTPYKTYPY:

B HEKOTOpPBIX BapUaHTax peau3alii H300pETeHUs] PUBEACHBI KOHBIOTHPOBAHHbIE

B0

I

C=g-H

o

4 {
ot

PaciiennaeMsi

thparmenT
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B HexOTOpBIX BapuaHTax pearn3aliuu H300peTeHNs] MPUBEAECHBI KOHBIOTHPOBAHHBIE

AHTHCMBICJIOBBIE COCIUHEHUS, UMEIOLIHE CTPYKTYPY:

DparMeHT, HaleTHE RO Ha KIeTKY

AN
/ HO CH \

HO fC‘ {,? |
o _,va Pacuienmaevetit hparmesT
MNH-
N. =
o OH . A
HO D/ | \Dm O/—}w[) —g—m' NJ
Ac HN o
Jurang Cesmxa -0—P=0D
( 0 B i
H O OH Iy :LSO

P
O, /O\/\/\//\O | O
HO OH

MNHAC T'pvrma BeTENeHHA
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B HexOTOpBIX BapuaHTax pearn3aliuu H300peTeHNs] MPUBEAECHBI KOHBIOTHPOBAHHBIE

AHTHCMBICJIOBBIE COCIUHEHUS, UMEIOLIHE CTPYKTYPY:

;?&SE? Pacmennaensiii dparmest

~ NH;
H@— {\
?_:?
HO-P=0
PparMeHT, HalleMHBFOLIHI Ha KISTKY | : r:l) :
3
/" HOOH N (O
HO fov\/’\,f“\ E Qﬂ
"™ A OH
cHI o C;o: %
HOOH , 0 I% Konrromip viOIIIi
—0 o THHEED
AcHN i 0 OH
Ceama _
Hg OH “
O D \/\/\/\ i
HO

MHAC Tpvrma B eTENeHHA

B HeKOTOpBIX BapHUaHTax pean3alii H300pETeHNs] MPUBEACHBI KOHBIOTHPOBAHHBIE

AHTHCMBICJIOBBIE COCTUHEHUS, UMEIOLHE CTPYKTYPY:
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ASO
.
Tyrauz . . El]
C'pasy ACIH SILIASMEIH O —b—
HO OH ?HHEM P—— HO I|’ 'S
AcH ‘ \ ( )
NH
HOoOH " o
HO f@ \/(’?JIN \”/e;“g N ‘Q&OJ
AcHN O B i
HO OH f}?}l—g HOT MY EOM 1T
—0 H P
HD o O%/h\ﬁ%\ug
AcH O | a

T'pynna peTeneHM

- /
hd

DparmeHT, Halle THE MO Ml HA KISTEY

B BapuaHTax peanusanuy, HMEKOMMX OoJiee OTHOW KOHKPETHOH NepeMEeHHOM
(Hanpumep, Oojiee OTHOTO «M» WJIM «N»), €CIM He YKa3aHO MHOE, KaK[as Takas KOHKpPETHas
nepeMeHHasi BblOpaHa He3aBUCHMO. CleoBaTeNbHO, Ul CTPYKTYPBI, UMEIOLIei Ooyee 0qHOro
1, K&KABIH n BEIOPaH HE3aBUCHUMO, TaK YTO OHH MOTYT OBITh HJIM HE ObITh OIMHAKOBBIMU MEXKAY

COOOM.

NOAPOBHOE OITUCAHUE U30BPETEHUA

Crnenyer moHMMaTh, YTO W TpPHUBEIEHHOE BbIIE OOIIee ONMUCAaHWE, W CIEeAyroInee
noApoOHOE OMUCAHUE SIBIISIFOTCS JIMLIb WJUIFOCTPATHBHBIMH M TIOSICHUTEIBHBIMH, M OHH HE
OrpaHUYMBAIOT HACTOsALEE ONUCaHue. B HacTOsAEM JOKYMEHTE UCIOJIb30BAHUE €IMHCTBEHHOIO
YUCJa BKJIOYAE€T MHOXKECTBEHHOE 4YHCIO, €CIU CHeLMalbHO He YykasaHo wuHoe. Ilpu
UCIIOJIB30BAHUH B HACTOSIIEM JAOKYMEHTE, TEPMHUH «UJIF» O3HA4YaeT «H/MIIM», €CIH HE YKa3aHO
nHoe. Kpome Toro, Mcrnonbp3oBaHHE TEPMHHA «BKJIOYAs», a TAKXKe APYrHX (OpM, TAaKUX Kak
«BKJIFOYAET» U BKIIIOUEHHBIN», HE SIBJSIETCS] OrpaHUYMBAIOIIMM. Takxke, Takue TEPMUHBI Kak

«BJIEMCHT» WJIN «KOMIIOHCHT» OXBATBIBAKOT KAaK 3JICMCHTBI U KOMIIOHCHTBI, COACPXKALIHUE OOHY
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€IUHULY, TaK M 3JIEMEHThl U KOMIIOHEHTBI, KOTOpBIE coiep:kar Oojiee OmHON CyOBEIUHUIIBL,

€CJIK CnieraJibHO HE YKa3aHO MHOE.

HaspaHust pa3nenos, UCHOJB3yE€Mble B HACTOSIIEM NOKYMEHTE, NMPEeAHA3HAYEHBI JIMIIb
IUIsl OPTaHU3aLMOHHBIX LEJNEeW, U UX HE CleAyeT TOJIKOBaTb KAaK OrPAHUYEHUE OIMHUCAHHOIO
o0bekTa m300peTeHus. Bce MOKYMEHTBI WIIM YacTH JOKYMEHTOB, LIMTHPYEMble B HACTOSIIEH
3as1BKe, BKJIIOYas, HO HE OrPaHUYMBAsCh UMHU, MATEHTBl, MATEHTHBIE 3as1BKU, CTaTbU, KHUTU U
MoHorpaduu, B sIBHOH (popMe BKIFOYEHBI B HACTOSIIMNA JOKYMEHT IOCPEACTBOM CCHUIKH B

MIOJTHOM 00BbeMe JUUISI BCEX HeJIeH.

A. Onpenenenust

ITpu OTCYTCTBHMU KOHKPETHBIX OIMpeIeNICHHUI, HOMEHKJIATypa, HUCIONb3yeMasi B CBSI3U C
HUMH, & TaKXKe B CBSI3M C MPUEMaMH M METOAMKAMHM AHAJUTHYECKOH XMUMHH, CUHTETHYECKOMN
OPTaHUYECKOW XWUMHH, a TaKKe MEIUIUHCKOW U (hapMaLEeBTHUECKOW XUMHM, OMHCAHHAS B
HACTOSIIIIEM JOKYMEHTE, SBJISeTCs OOLIeM3BECTHOH M OOWENpUHATOH B AaHHOW oOjacTH
TEeXHUKU. JIJIT XMMHUYECKOro CHHTE3a U XHUMHYECKOrO aHaJM3a MOTYT OBITh HCIOJIb30BaHBI
CTaHAAapPTHBIE METOAMKU. HekoTopble Takue METONMKH M MPHUEeMbl MPUBENEHBI, HANpHUMEp, B
nyonukamusx “Carbohydrate Modifications in Antisense Research” mox penmakuueit Sangvi u
Cook, American Chemical Society, ¢enepanbHbiii okpyr Bamunrron, 1994; "Remington's
Pharmaceutical Sciences," Mack Publishing Co., Ucrton, mrar IlencunbBanus, 21° usnanue,
2005; u “Antisense Drug Technology, Principles, Strategies, and Applications” mon penakuuei
Stanley T. Crooke, CRC Press, boka-Paton, mtat ®@nopuaa; a Takxe B kHure Sambrook et al.,
“Molecular Cloning, A laboratory Manual,” 2¢ uznanue, Cold Spring Harbor Laboratory Press,
1989, xoTOpBIE BKIIOYEHBI B HACTOSIIIMN JTOKYMEHT ITOCPEACTBOM CCBUIKM AJisA BCex Leneil. Ecnu
3TO JAOIMYCTHUMO, BCE MATEHTHI, 3asIBKH, ONMYOJUKOBAHHbIE 3asiBKU U IPyTUe MyONUKAILINH, & TAKXKe
ApyTHe IaHHbIE, YIIOMUHAEMbIE B TEKCTE€ HACTOSIIErO OMHCAHUS, BKJFOYAHBI B HACTOSIIHMA

AOKYMEHT NIOCPEACTBOM CCBUJIKU B IMTOJITHOM oOBeme.
Ecau ne YKa3aHO MHOE, CICAYIOIHNE TEPMUHBI UMEHOT CICAYIOINE 3HAUCHUA:

IIpy MCHONB30BAaHMM B HACTOSIIEM AOKYMEHTE, «HYKJICO3HI» O3HAa4yaeT COCOUHEHUE,
copeprkaliee (pparMeHT a30TUCThIE OCHOBAHUS U caxapHbIid pparmMeHT. Hykieo3uasl BKIFOYAKOT,
HO HE OTPaHHYHUBAIOTCS WMH, MPUPOIHBIE HyKJeo3uasl (kotopeie Haxonsates B JIHK u PHK) u
MoAu(UIMpPOBaHHBIE HyKJeo3uapl. Hykmeo3unel Moryt ObITh CBs3aHbl C  (ochaTHBIM

¢dparmeHTOM.

HpI/I HCIIOJIb30OBAHUU B HACTOALIEM AOKYMEHTE, «XUMHNYECCKAsA MOI[I/I(I)I/IKaLII/Iﬂ» O3Ha4YacT

XUMHUYCCKOE OTJIUYHUE B COCAWMHCHUU, IO CPABHCHUIO C MPUPOAHBIM aHAJIOTOM. XumMudeckue
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MOIU(UKALNKA  OJIMTOHYKJICOTUIOB BKJIIOYAIOT HYKJICO3UAHBbIE MOAU(UKAIUK (BKIIFOUAsS
Monu(pUKANK caxapHOro pparMeHTa u MonuUKAIMKU a30THCThIE OCHOBAHUS) U MOAU(UKALIUN
MEKHYKJICO3UIHBIX CBsI3e. B OTHOLIEHWM OJUTOHYKJIEOTHIA XUMUYecKash Monudukarus

BKJIKOYACT HC TOJIBKO OTJIMYMA B ITOCJICAOBATCIbHOCTU a30THCTBIX OCHOBaHHIA.

IIpy umcnonb30BaHUM B HACTOALIEM AOKYMEHTE, «(pypaHO3WI» O3HAYaeT CTPYKTYPY,
COIEPKAINYI0 S-UJIEHHOE KOJIBLO, COAEpKalllee YeTbIpe aToMa yriaepoga W OAWH aTOM

KHCJIOPOZA.

IIpu wcrnonb30BaHUM B HACTOSINEM AOKYMEHTE, IIPHUPOIHBIA caxapHbI (parMeHT»
o3HavaeT pudodypaHoswi, Berpevaromuiics B nmpuponHoit PHK, umn nesokcupudodypanosmi,

BCTpevaroimulicsa B npupoanou JJHK.

HpI/I UCIOJIb30OBAHUU B HACTOALIEM JOKYMCHTE, ((CaxaprIﬁ (bpal"MeHT» O3Ha4acT

PUPOIHBII caxapHbIil hparMeHT Wik MOIUGPULIMPOBAHHBINA caXapHBIA (hparMeHT HYKJIEO3UIA.
pup y

Ilpy wuCnoNB30BAaHMM B HACTOSAIIEM IOKYMEHTE, «MOAM(UIMPOBAHHBIN CaxapHBIH

(dparmMeHT» O3Ha4YAET 3aMEIIEHHbIH CaxapHbIi (parMeHT UM 3aMEHUTENb caxapa.

Ilpyn uCHoONb30BaHMM B HACTOSIIEM JOKYMEHTE, «3aMELICHHBbIH CaxapHbI (pparMeHT»
o3HauaeT (ypaHO3MWI, KOTOPBIHA HE SBJSIETCS MPUPOAHBIM CaXapHbIM (parMeHTOM. 3aMeleHHbIe
caxapHble (pparMeHThbl BKJIFOYAIOT, HO HE OrPAaHUYUBAIOTCS UMM, (ypaHO3WIIBI, COIEPIKALIUE
3aMECTUTEIM B 2’-TIOJIOKEHUH, 3’ -TIOJOKEHHMH, 5 -TIOJIOKEHUH W/WIH 4’ -TIOJIOXKEHHUH.
Hekoropble 3amelneHHble caxapHble (QparMeHThl TPENCTABISIOT COOON  OHUIMKJINYECKHe

caxapHble ()parMeHThL.

ITpu UCTIOIB30BAHUH B HACTOSLIEM IOKYMEHTE, «2’-3aMELIeHHbIH CaXapHbIi (parMeHT»
o3HavaeT (GpypaHO3WI, CoAeprKaIquid 3aMeCTUTeNb B 2’ -mojioxkeHuu, oTiauuHbii oT H wim OH.
Ecnu He yka3aHO uHOe, TO 2’-3aMEINeHHbIN CaXxapHbId (PPArMEHT HE SBJSIETCS] OUIIUKIMUECKUM
caxapHbIM (parmMeHTOM (T.€. 2’-3aMecTUTeNb 2’-3aMEIIEHHOro CcaxapHoro (QparmeHra He

o0pasyeTr MOCTHK C APYT'HM aTOMOM paaukaia (¢ypaHO3HOTO KOJbLA).
IIpu ucnons3oBanuu B HacTosALeM fokyMeHTe, KMOE» o3nauaer -OCH>CH>OCH3.

IIpn wucronb30BaHMM B HACTOSIEM JOKyMeHTe, «2°-F Hykieo3ua» OTHOCUTCA K
HyKJIEO3HY, COAEpKAIIeMy caxap, KOTOPBIi conepkut ¢prop B 2’-nojoxxeHnn. Ecnu ve ykazaHo
uHoe, To ¢prop B 2°-F Hykineosume Haxomutcsi B pudbo-monokeHuu (3amensisi OH npupoxHO#t

pubO36I).

HpI/I HUCTIOJB30BAHUU B HACTOALIEM AOKYMECHTEC, TCPMUH «3aMCHUTEIIb Caxapa» O3HA4acT

CTPYKTYpPY, KOTOpasi HE COAEPKUT (pypaHO3WIa U CIOCOOHA 3aMEHSITh MPUPOMHBINA CaxapHbBIH
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(dparMeHT HyKJI€O3WJa, TaK 4dYTO OOpasyrIuecss HYKIEO3HIHbIe CYOBEIUHHUIBI MOTYT
CBSI3bIBATHCSI BMECTE W/WJIM CBSI3bIBATBCS C JAPYTUMH HYKJIEO3HgamMu ¢ 00pa3oBaHHEM
OJIUTOMEPHOTO  COENMHEHHUs, KOTOPO€ MOXKET THOpPHAM30BATBCS C KOMIUIEMEHTAPHBIM
OJINTOMEPHBIM COeANHEHHEeM. Takue CTPyTyphl BKIIOYAIOT KOJNbLA, COAEpIKAIIUe Ipyroe
KOJINYECTBO aTOMOB, 4eM (ypanosmn (Hampumep, 4, 6 wiu 7-djieHHbIE KOJNbIA), 3aMEHY
Kucynopoaa GpypaHo3uIa HEKHCIOPOAHBIM aTOMOM (HAaIpUMep, YIIepPOAOM, CEpPOil WM a30TOM);
WIN OJHOBPEMEHHOE M3MEHEHHE KOJMYECTBO aTOMOB U 3aMEHY KHciopoaa. Takue CTPYKTYpbl
TAKXK€ MOTYT COAEpPXKaThb 3aMELIeHMs, COOTBETCTBYIOINME 3aMEINEHHUSM, ONMUCAHHBIM IS
3aMEIIeHHBbIX  CaXxapHbIX  (parMeHTOB  (Hampumep, O-uleHHble  KapOOLMKIMUYECKUe
OULMKJINYECKHE 3aMEHMTEeNM  caxapa, HeoOs3aTesNbHO  COAepiKallue  JOMOJHUTENIbHbIE
3aMeCTUTENH). 3aMEHUTENH caxapa BKJIIOYAIOT Takxke Oojee CIOXKHbIE CaxapHble 3aMEeCTUTENN
(HarpuMep, HEKOJNIbLIEBbIE CHCTEMBbl MENTUIHON HYKJIEMHOBOM KMCIIOTBI). 3aMEHUTENHN caxapa

BKJIFOYAKOT, oe3 OrpaHUYCHUs, MOp(I)OJ'II/IHO, IMHUKJIOTCKCCHMUJIbI U IIUKJIOTCKCHUTOJIBI.

Ilpy uCroaBp30BaHUN B HACTOSIIIEM JOKYMEHTE, «OMIIUKINYECKUH CaxapHbIi (pparMeHT
O3Ha4aer MOAMDULMPOBAHHBIN caxapHbIi (parMeHT, copepkamuii 4-7-4JeHHOe KOJbLO
(BKJIFOUAsi, HO HE OrPAaHMYMBASACH (PYPAHO3MIIOM), COAEPIKAIee MOCTHUK, CBS3BIBAIOLINH JBA
aroma 4-7-4JeHHOrO KOJblla ¢ 00Opa30BaHMEM BTOPOTO KOJbLA, YTO MPUBOIUT K MOJYUEHHIO
OMLIMKJTMYECKOW CTPYKTYpbl. B HEKOTOpBIX BapHaHTax peau3aluy U300peTeHus 4-7-4jieHHOoe
KOJIBIIO TPEACTaBIsAeT COOOH caxapHOE KONBIO. B HEKOTOPBIX BapHaHTaxX peaTn3aluu
n3o0pereHnst 4-7-4ieHHOE KOJBLO TNPEACTaBIsieT coOOH (ypaHo3mia. B HEKOTOPBIX Takux

BapUAHTAX pean3alii U300PETEHUsI MOCTHK COeIUHSET 2’ -yriepoa u 4’-yriepoa ¢pypaHo3ua.

IIpyn ucrnonb3oBaHMM B HACTOSIIIEM AOKYMEHTE, «HYKJIEOTHI» O3Ha4daeT HYKJIEO3UJ,
JOTOJHATENPHO conepskamuil  GocdaTHyro CBsI3bIBAOLIYIO Tpymmy. IIpu uCHoONb30BaHUH B
HACTOSIIIEM JIOKYMEHTE, «CBS3aHHBIE HYKJICO3UIBDY MOTYT OBITh HJIU HE OBITh CBSI3aHBI
dochaTHBIMU CBSI3IMH H, CIEOBATENIBHO, BKIIIOYAIOT, HO HE OTPAHMYUBAIOTCS UMH, «CBSI3aHHBIE
HykJeoTuab». Ilpu HCrONb30BaHHMK B HACTOSLIEM AOKYMEHTE, «CBSI3aHHbIE HYKJIEO3UABD»
NPEACTABISIIOT COOOH HYKJICO3HIbI, KOTOPBIE CBS3aHBI B HEMPEPHIBHYIO IMOCIEAOBATEIBHOCTD

(T.e. MEXKIY CBA3aHHBIMU HYKJICO3UAAMHA HET JONMOJIHUTCIIBHBIX HYKJIeOSI/II[OB).

Ilpn ucnonp3oBaHMU B HACTOSALIEM AOKYMEHTE, «a30TUCTO€ OCHOBAHHUE» O3HAYaET
IPYIIy aTOMOB, KOTOpas MOXKET ObITh CBsi3aHA C CaxapHbIM (pparMeHTOM C 00pa3oBaHHEM
HYKJICO3U/a, KOTOPBI MOKET ObITh BHEIPEH B OJUTOHYKIIEOTHA, W MPH 3TOM YKa3aHHasl Tpymmna
aTOMOB MOXET CBsI3bIBATbCSI C KOMIUIEMEHTAPHBIM MPUPOIHBIM Aa30THUCTBIM OCHOBAHUEM
APYroro OJIMTOHYKJIEOTHUAA WIIM HYKJIEHHOBOH KHCJIOTHL A30THUCTBIE OCHOBAHUS MOTYT OBIThH

NPUPOAHBIMH HWJIH MOTYT OBITh MOIU(PUIIMPOBAHHBIMH.
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IIpy wuCmONMB30BaHMM B HACTOSILEM JOKYMEHTE, TEPMUHBI «HEMOIU(UIIUPOBAHHOE
a30THCTOE OCHOBAaHHE» WM «IPUPOAHOE A30THCTOE OCHOBAHHME» O3HAUYAIOT INPHPOIHBIE
rerepornkindeckne azotuctoie ocHoBaHusl PHK mnn JIHK: nypurOBBIE OCHOBaHUS afneHuH (A)
u ryanuH (G) u mupumuanaoBeie ocHoBanusl TUMUH (T), murosun (C) (Bximovast S-metun C) u

ypauuia (U).

HpI/I HUCIIOJIb30BAHUKU B HACTOALIEM JOKYMECHTE, ((MO)II/I(I)I/II_II/IpOBaHHOG A30TUCTOC
OCHOBaHHME» O3Ha4daeT Ji000e a30THCTOE OCHOBAHUE, KOTOPOEC HE MABJIKCTCA MNPUPOAHBIM

A30TUCTBIM OCHOBAHUEM.

IIpu wucronp30BaHMM B HACTOSIIEM JOKYMEHTE, «MOAU(PHUIMPOBAHHBIA HYKJICO3UI»
O3Ha4yaeT HyKJIEO3UJ, COAEPKAIlMi IO MEHbIIeH Mepe OAHY XUMHYECKYI0 MOAU(HUKAIHIO, 11O
cpaBHeHMIO ¢ npupoaHbiMu Hykieosunamu PHK nmn IHK. MoauduuupoBaHHbIE HYKI€O3UIbI
cozmepkaT MOAU(HMLIMPOBAHHBIN CaxapHbI (parMeHT Wi MOAW(PHUIMPOBAHHOE A30THUCTOE

OCHOBAHHE.

HpI/I HCIIOJb30BaHNU B HACTOALIEM JOKYMEHTE, <<6I/ILII/IKJ'II/I‘-IGCKI/1ﬁ HYKJIICO3UI» WA

«BNA» 03Ha4yaeT HyKJI€O3U, ConeprKaluil ONIUKIMYECKHA CaXapHbIid (PparMeHt.

IIpy ucnonp30BaHMM B HACTOSILIEM AOKYMEHTE, «CTEPUYECKH 3aTPYAHEHHBIH 3THII-
Hykyneo3una» wuiu «cEt» o3Havyaer HykJIeo3una, coaep:Kaiuii OWIUKIUYECKHH CaxapHbIH

¢dparmeHT, koTopsiii cogepkut mocTuk 4’-CH(CH3)-0-2.

IIpyn ncronb30BaHUM B HACTOSILIEM NTOKYMEHTE, «HYKJIEO3HUJ 3aKPBITOW HYKJIEHMHOBOU
kucinotey wianm «LNA» O3Hauaer HyKJI€O3un, COAEpIKALIMA OWIUKINYSCKHI CaxapHbId

(bparmMeHT, KOTophIN coaepkut MocTuk 4’-CH»-0-2’.

IIpn ucnonb30BaHUU B HACTOSIIEM AOKYMEHTE, «2’-3aMelleHHbIH HYKJICO3UaA» O3HAYaeT
HYKJIEO3U, COoaepxKaluil 3amecTuTenb B 2’ -mojoxkeHuu, ominyHbelii oT H wnu OH. Ecnu He

YKa3aHO UHOE, TO 2’-321M€H.[6HHI:>II\/'I HYKJICO3UJ HE ABJIACTCA 6I/ILII/IK.III/ILIGCKI/IM HYKJICO3HUOOM.

IIpy wucnonb3oBaHMM B HACTOSIIEM JOKYMEHTE, «IE30KCHHYKJIEO3UI» O3Ha4daeT
HyKJieo3un, copepxkamuii 2°-H ¢ypaHO3HBIH caxapHbIi PparMeHT, HaXOMAIIHUNACS B IPUPOIHBIX
ne3okcupudonykineosuaax (JAHK). B HekoTopbIx BapHaHTax pealu3alud H300peTeHHs 2’-
NEe30KCUHYKJICO3H]] MOXKET COZAEpKaTh MOAUGHUIUPOBAHHOE a30THCTOE OCHOBAHWUE WM MOXKET

comep:kaTh azorrcroe ocHoBanne PHK (Hampumep, ypamn).

HpI/I HUCIIOJIb30OBAHHMKU B  HACTOALIEM  JOKYMCHTE, «OJUIOHYKJICOTUO»  O3HAYa€T
COCAUHCHUE, COACPXKALIECC MHOXKCCTBO CBA3AHHBIX HYKJIICO3UIOB. B HEKOTOPbIX BapUaHTax

peanu3anuu U300peTeHHs OJIMTOHYKJIEOTH CONEPIKUT OUH MK Oojiee HeMOAU(PUIIUPOBAHHBIX
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pudonykieosunos (PHK) w/unu nemommduimpoBaHHBIX Ae30kcupuOonyKiaeo3nnos ([AHA),

W/ vy ofvH win 6osee Moau(pUIMPOBAHHBIX HYKJICO3UIOB.

Ilpy wucnonp30BaHMM B  HACTOSIIEM JAOKYMEHTE, «OJUIOHYKJIEO3WA» O3HA4daeT
OJIMTOHYKJIEOTHZI, B KOTOPOM HHU OAMH W3 MEXKHYKJIEO3UAHBIX CBSA3EH HE COIEPKUT aTOM
dochopa. Ilpu wHCMONB30BAaHMM B HACTOSLIEM JAOKYMEHTE, OJUTOHYKJICOTHIbI BKIIFOYAOT

OJIMT'OHYKJICO3U ABI.

IIpu UCIOJIb30BAHUU B HaCTOSILIIEM JIOKYMEHTE, «MOANPUITUPOBAHHBIHI
OJIMMOHYKJICOTUZ» O3HA4YaeT OJIMIOHYKJIEOTU I, COAEp>KAlUA IO MEHbUIEH Mepe OAuH
MOAU(HUIMPOBAHHBIA HYKJIEO3UA W/HIM 1O MEHbIIeH Mepe OHy MOAUDUIIMPOBAHHYIO

MCKHYKJICO3UIHYIO CBA3b.

HpI/I HCIIOJIb30OBAHNU B HACTOAIIEM AOKYMCHTE, «CBA3b» WJIN «CBA3BIBAKOIIAs I'pynria

O3HAuaeT IPYIITy aTOMOB, KOTOpasi CBA3bIBAET BMECTE J(BE WM O0JIee JPYTUX IPYIIIT aTOMOB.

HpI/I HCIIOJBb30BAHNU B HACTOALIEM HNOKYMEHTE, «MEXHYKIJICO3UOHAasA CBsA3b» O3HAYACT

KOBAJICHTHYIO CBsA3b MEXAY COCCAHUMU HYKIICO3UAaMU B OJIMTOHYKJICOTUAE.

HpI/I HCIIOJb30BAHNU B HACTOALIEM HNOKYMEHTE, KIIPUPOAHASA MCKHYKIICO3UOHASA CBA3b»

o3Hauaet pochonudPUpHyIO CBs3b 3° € 5.

ITpu MCTOIB30BAHUY B HACTOSLIEM AOKYMEHTE, KMOTU(PUIIMPOBAHHAS MEXKHYKJICO3HIHAS
CBSI3b»  O3HA4YaeT JIOOYH  MEKHYKJICO3HIHYIO  CBSI3b, OTJIMYHYIO OT  MPHUPOIHOMN

MEXKHYKJIEO3UAHON CBSI3H.

HpI/I HCIIOJIb30BAHHNHU B HACTOAILIEM JOKYMEHTE, ((KOHLleBaSIﬁ MECKHYKJIICO3UAHAsA CBA3b»
O3Ha4Ya€T CBA3b MEXKAY IMOCICAHHMMU [OBYMs HYKICO3UAaMH OJIMTOHYKJICOTHAA HWIIH €TI0

onpeneseHHOH 00acTH.

ITpu nCNoOIB30BAHNH B HACTOSIIIEM JOKYMEHTE, «(pochOpHas CBSI3bIBAIOLIAS TPYIIIaY
O3HA4YaeT CBSI3BIBAOIIYIO TPYIIY, conepkamyo aroM ¢ochopa. PochopHbie CBs3BIBAIOLINE

TPYIIBI BKIKOYAKOT, 0€3 OrpaHUyYeHus], TPYIIIbI, UMeroue Gopmyny:

rae:

Ra n Ry, kaxxaeiii He3aBucuMo, npeactapisitoT codoit O, S, CHz, NH umu NJi, roe Ji
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npencrasisier coboit C1-Cs ankmn mmm 3amerneHHbiid Ci1-Ce anku,
Ry npencrasmsier codoti O unm S;

R¢ npencrasnsier codoit OH, SH, C1-Cs ankun, 3amemennsiii C1-Cs ankwmi, C1-Ce

ankokcH, 3amenieHHbii C1-Ce aJKOKCH, aMHHO WJIH 3aMELIEHHBIH aMUHO, U
J1 mpencrasnsier coboit Ry npencrasnser codoit O mnu S.

®DocdopHbIe CBI3bIBAIOLINE MPYIIBI BKIIIOYAIOT, 0e3 orpanndenus, Gpochonmdup, Tnodocdar,
nutnogocdat, pocdonar, pochopamunar, pocoprruoamunat, THOHOATKHIPOCHOHAT,

dochorpmspupsl, THoHOANKMIOChHOTPpUIGHPBI 1 Oopanodochar.

IIpu ucoap30BaHUH B HACTOSIIEM JTOKYMEHTE, «MEXKHYKJIeo3uaHast (hocopHas
CBSI3bIBAIOIIAS TPYIITIa» O3HA4YaeT POCHOPHYIO CBSA3BIBAOIIYIO TPYIIY, KOTOpPasi HAMPSIMYEO

CBA3BIBACT ABA HYKJICO3UAaA.

Ilpu MCrIoMB30BaHIM B HACTOSIIIIEM JOKYMEHTE, «He MEeKHyKJIeo3uaHast pochopHast
CBSI3BIBAOILASI TPYIINA» O3HaYaeT (GoChHOPHYIO CBA3BIBAIOLIYIO TPYIIITY, KOTOpPAsi HE CBS3bIBAET
HAIpsSIMYIO 1B HYKJIEO3Ua. B HEKOTOPBIX BapuaHTax peann3auuy n300peTeHus He
MEXHYKJIeo3uaHast GochOopHas CBSI3bIBAIOIIAS IPYIINA CBA3BIBAET HYKJICO3H C TPYIIIOH,
OTJIMYHOM OT HYKJIeO3Uaa. B HEKOTOpBIX BapHUaHTaX peaiu3ali H300peTeHus He
MeKHYKJIeo3uHas (pocopHast CBA3BIBAIOIIAS TPYIINA CBSI3bIBAET IBE TPYIIIIbI, HU OJTHA W3

KOTOPBIX HE ABJIACTCA HYKJICO3UAOM.

ITpu MCTIOIB30BaHUH B HACTOSIIIIEM JIOKYMEHTE, K HEMTpasIbHAs CBSI3bIBAIOIIAST [PYIINAY
O3HAYaeT CBSI3bIBAIOINYIO TPYIIY, KOTOpasi He UMeeT 3apsina. HelitpanbHble CBA3BIBAIOIINE
TPYIIBI BKIKOYAKOT, 0e3 orpanuyenus, pochorpm pupser, metmndochonars, MMI (-CHo-
N(CHj3)-0-), amun-3 (-CH»-C(=0)-N(H)-), amun-4 (-CH>-N(H)-C(=0)-), popmanerans (-O-
CH»-0-) u Tuodopmarnierans (-S-CH»-0-). JlononHUTETbHBIE HEHTPATHHBIE CBS3BIBAIOLIHE
IPYIIIBI BKIFOYAOT HEMOHHBIE CBSI3H, COAEpIKAIIe CHIIOKACaH (IHAIKIIICHIOKCAH),
KapOOHOBBIN CIIOKHBIN 3up, kKapObokcamun, cynbdua, CyabpOHOBBIN CIOKHBINA 3PP 1 aMUIBI
(cm., Hapumep: Carbohydrate Modifications in Antisense Research; mox pen. Y.S. Sanghvi u
P.D. Cook, ACS Symposium, cepusi 580; riasl 3 u 4, (cc. 40-65)). JlonomHUTEIbHBIE
HEWTpalibHbIE CBSI3bIBAIOIIHE IPYIIbI BKIIFOYAIOT HEHOHHBIE CBSI3HU, COMEPIKAINE CMEIIaHHbIE

coctaBHble yacTi N, O, S u CH».

HpI/I HCIIOJIb30BAHWH B HACTOALEM JOKYMECHTEC, KMCXKHYKIICO3UAHAsA HefITpaHbHaﬂ

CBSI3BIBAIOLIAS TPYMIIA» O3HAYAET HEUTPAIBHYIO CBSI3BIBAIOIIYIO TPYIITY, KOTOPask HANPsSIMYHO



10

15

20

25

30

19

CBA3BIBACT ABA HYKJICO3UA.

IIpy ncrnonbp30BaHUU B HACTOSILIEM NOKYMEHTE, «HE MEXHYKJICO3UAHASI HEUTPAJIbHAs
CBSI3BIBAIOLIAS FPYIINA» O3HA4YaeT HEUTPAJIbHYIO CBA3BIBAKOLIYIO IPYIITY, KOTOPasi HE CBA3BIBAECT
HaInpsIMyIO 1Ba HyKJIeo3ua. B HEKOTOPBIX BapHaHTax pealn3aluy H300pEeTeHHs He
MEXHYKJIEO3UAHAsI HEUTPAJIbHAsI CBSI3BIBAIOLIAs TPYIIA CBSA3BIBAET HYKJIEO3UA C MPYIIIOHN,
OTJIIMYHOHN OT HYKJIEO3Ua. B HEKOTOPBIX BapuaHTaxX peanu3aliy H300peTeHus He
MEXHYKJIEO3UAHAsI HEUTPAJIbHASL CBSI3bIBAIOLIAs TPYIINA CBSA3BIBAET JIBE IPYIIbI, HU OJIHA U3

KOTOPBIX HE ABJISICTCA HYKJICO3UAOM.

IIpn mcronb30BaHUM B HACTOSIIIEM JTOKYMEHTE, «OJIMTOMEPHOE COCTUHEHHE» O3HAYaeT
NOJMMEPHYIO CTPYKTYPY, COAEpIKAIIyI0 ABe UK Oojee cyOCTpykTyp. B HeKoTOpBIX BapHaHTax
peanu3anuy H300pEeTeHNs] OJTMTOMEPHOE COEMHEHUE COAEPIKUT OJIUTOHYKJIEOTH . B HEKOTOPBIX
BAPUAHTAX peaM3alui H300PETeHUs] OJMIOMEPHOe COEAMHEHHE CONEPKUT OIHY WM Oojee
KOHBIOTHPOBAHHBIX TPYII W/MJIM KOHIEBBIX TPyINI. B HEKOTOPBIX BapHaHTaX peaau3alud
M300peTeHNs] OJMIOMEPHOE COEAMHEHHE COCTOMT U3 OJHroHykjeoruna. OnuromepHble
COEMHEHHs BKJIKOYAIOT TaK)Xe MPHUPOIHbIE HYKJIEHHOBbIE KHUCIOTHL. B HEKOTOpBHIX BapHaHTax
peanuzanuu M300pPETEHUs] OJUTOMEPHOE COENUHEHHE CONEPXKUT CKeJeT ONHOM wim Oosee
CBSI3aHHBIX MOHOMEPHBIX CYOBEIUHHLI, TPU STOM KaK/asi CBS3aHHASI MOHOMEpHast CyObeIMHULIA
npsiMO  WJIM KOCBEHHO TPHUCOEAMHEHAa K TeTEePOLMKINYECKOMY OCHOBHOMY (parmenty. B
HEKOTOPBIX BaApPHUAHTAX PeaU3aliy U300PETEHUsT OJJUTOMEPHbBIE COEIUHEHHsI MOTYT COIEpIKaTh
TaK:K€ MOHOMEpHbIE CyOBbeqUHMIIBI, KOTOPbIE HE CBSI3aHbI C TE€TEPOLIUKIUYECKUM OCHOBHBIM
(dbparmMeHTOM, OOecrieunBasi TAKUM OOPa30M CAMThI C yAaJeHHBIMU OCHOBAHUSMHU. B HEKOTOPBIX
BApPHAHTAX pealu3ali W300pETEeHUs] CBsI3U, COENHMHSIONINE MOHOMEPHbIE CyOBbEeTUHUIIBL,
caxapHble ()parMeHThl WM 3aMEHUTENU U TeTePOLUKINYECKHE OCHOBHBIE ()PAarMEHTBI, MOTYT
OBITh HE3aBHUCUMO MOIU(ULIMPOBAHBI. B HEKOTOPBIX BapUAHTAX peaiu3aluu U300peTeHUs
eIUHUIIA CBsI3b-Caxap, KOTOpash MOMKET COAEepXKaThb MM HE CONEPKaThb TIeTePOLUKIMYECKOe
OCHOBaHHUE, MOXKET OBbITh 3aMelleHa MHUMETHKOM, TaKHM KaK MOHOMEPhl B TMENTHIHBIX

HYKJIEMHOBBIX KHUCJIOTAx.

HpI/I HCIIOJIb30OBAHWHU B HACTOALEM JOKYMCHTE, «KKOHLEBAA IpyIira» O3HA4Ya€T OAWH WJIU
OoJee aTOMOB, PUCOCAMHEHHBIX K JIFOOOMY M K 000MM 3’°- MITH 5’-KOHIIAM OJIMTOHYKJIEOTHAA.
B HekoTOpBIX BapuaHTaxX peaju3ali HW300peTeHUs] KOHLEeBas TpyINa MpencTaBiisieT CoOoit
KOHBIOTHPYIOIIYI0 Tpymmy. B HEKOTOpPBIX BapHaHTax peaju3alii H300peTeHHs KOHLIEBas

TpyIma CONEp>KUT OAMH WK OoJiee HYKJI€03UA0B KOHIIEBOH IPYTIIIbL.

HpI/I HUCIOJIB30BAHUU B HACTOALIEM JOKYMCHTE, «KOHBHOrAT» HIIN «KOHBIHOTUPYHOLIas
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rpynna» oO3Ha4aeT aTOM WJIH TPyNIy aTOMOB, CBS3aHHYK C OJIMTOHYKJIEOTUIAOM WJIH
OJIMTOMEPHBIM coequHeHneM. Kak MmpaBuiio, KOHBIOTHPYIOIIHE TPYIIBl MOAU(PUIMPYIOT OFXHO
win Ooyee CBOWCTB COENUHEHHs, K KOTOPOMY OHM TMPHCOECIUHEHbI, BKIIOYAs, HO He

OTpaHUYMBAsCh UMM, CBOWCTBA (papMakogUHAMHKH, (APMAKOKUHETHKH, CBSI3bIBAHMS,

2

NOTrJIOICHUS, KIICTOYHOI'O paCpeacCICHNs, KJICTOYHOI'O 3axBaTa, 3apsiaa W/ unu BbBIBCICHUAA.

IIpy ucnonb30BaHUM B HACTOSALLEM JOKYMEHTE, «JIMHKEP KOHBIOraTa» MU «IMHKEpP» B
KOHTEKCTE KOHBIOTHPYIOLIME IPYNIbl O3HAYAET YaCTh KOHBIOTUPYIOILIKME IPYIIIbL, COAEPKALIYIO
m000H aTOM HIIM TPYMITy aTOMOB M KOBAJIEHTHO CBsI3bIBaIOIIYIO (1) OJIMroHyKII€OTHA C APYroi

YaCThIO KOHBIOTUPYIOLINE TPYIIBLI WK (2) nBe min 0ojiee YacTe KOHBIOTUPYIOLIHE TPYIIIIBL.

KOH"bIOFpr}OH_II/Ie IPYIIIbI [TOKAa3aHbl B HACTOSAIIEM JOKYMCHTE KaK pagHuKaJibl,
o0ecreunBaroIne CBA3b JJIs1 00Pa30BaHUsl KOBAJIEHTHOTO NPUCOENNHEHHSI K OJIUTOMEPHOMY
COEIMHEHUIO, TAKOMY KaK aHTHCMBICIIOBBIM OJIMTOHYKJIEOTH. B HEKOTOpBIX BapraHTax
peanu3anyy H300peTeHuUs TOUKa MPUCOSAMHEHNS Y OJJTUMTOMEPHOTO COSMHEHHS MIPEICTaBIIsIeT
coboit 3’-aToM KuCIopoaa 3’ -rUAPOKCHIBHON IPYIIbI 3’ -KOHLIEBOIO HYKJIEO3Ha OJIMTOMEPHOTO
CoeMHEeHNs. B HEKOTOPBIX BapHaHTax peai3auuy H300pEeTeHNsI TOUKA IPUCOSTUHEHUS Y
OJIMTOMEPHOTO COSMHEHHSI PEICTABIsIET COO0H 5’-aTOM KUCIOPOAa 5’ -THAPOKCHIIBHOM
IPyHIbI 5’ -KOHLEBOTO HYKJIEO3Ua OJJMTOMEPHOTIO COSUHEHNs. B HEKOTOPBIX BapHaHTax
pean3anuu H300peTeHusI CBSA3b I 00Pa30BaHUS IPUCOETUHEHUS K OJIMTOMEPHOMY
COEIMHEHUIO MPECTABIIET COOOH pacIIenysieMyo CBsI3b. B HEKOTOPBIX TAKHX BapHAHTAX
peanu3anyy 1300peTeHust Takast pacIleIusieMast CBsI3b COCTaBIISIET BECh WIIN YacTh

paciIernisieMoro pparMeHTa.

B HeKkOTOpBIX BapHaHTaX peau3aiiui H300peTeHUsi KOHBIOTHPYIOIIHE TPYIIbI COAEpPKaT
paciueruisieMbiii (pparMeHT (HarmpuMmep, pacIleruisieMy0 CBSI3b WJIM PACIIETUIIEMbIA HYKJICO3HT)
U YaCTh YTJIEBOAHOTO KJIacTepa, TaKyr Kak 4acThb kiacrepa GalNAc. Takas 4acTh yrieBOJHOTO
KJIacTepa COAEPKUT. HALENHUBAIOLINKN (parMeHT W, HeoOs3aTeNbHO, JIMHKEpP KOHbIOTaTa. B
HEKOTOPBIX BAPHAHTAX PEATU3aLUN U300PETeHHs YacTh YIJIEBOIHOTO KJIACTEPa OMPENEISIIOT 110
KOJIMYECTBY W CYUIHOCTH JMraHAa. Hampumep, B HEKOTOPbIX BapUaHTAaX peau3aluu
u300peTeHnsl 4acTh YIJIEBOAHOIO Kiactepa comep:kuT Tpu rpymmbl GalNAc u obo3HaueHa
«GalNAcs». B HEeKOTOpBIX BapHaHTaX peain3aluyd M300pEeTEeHUs YacTh YTJIEBOJHOTO KJacTepa
conepxkut 4 rpymmbl GalNAc u obo3HaueHa «GalNAcs». KoHkpeTHbIe 4YacTH YIJIEBOTHBIX
KJIACTepOB (MMEIOINUe KOHKPETHYIO CBSI3KY, TPYIIbI BETBJICHUS U JIMHKEpAa KOHBIOTATA)
OMUCAHBI B HACTOSIIIEM JOKYMEHTE U O0O3HAYEHBI PUMCKOU IIU(PPOM C MOCIEAYIOIIUM HIKHUM
uHnekcoMm «ay. CoorsercrBeHHO, «GalNac3-1,» OTHOCHTCS K KOHKPETHOW YacCTH YTJIEBOIHOTO

KJIacTepa KOHBIOTHPYIOIIKE rpynmbl, uMeromeit 3 rpynmsl GalNac 1 KOHKPETHO OnpenesieHHYO
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CBSI3KY, TPYIIIBI BETBJICHUS U JTUHKepa. Takoi pparMeHT yriieBOJHOrO KilacTepa MPUCOSIUHEH K
OJIMTOMEPHOMY COETMHEHHIO Yepe3 paclleruisieMblii (pparMeHT, Takol Kak paciierisieMast CBsi3b

HUJIn paCHleHHﬂeMbIﬁ HYKJICO3H .

IIpu ucoNb30BaHNM B HACTOSIIEM JTOKYMEHTE, «pacLIeTsieMblil (parMeHT» O3Hayaer
CBsI3b WJIM TPYIINY, KOTOpash MOKET OBITh paclierieHa Npu (PU3MOJIOTHYECKHUX YCIOBUSX. B
HEKOTOPBIX BapHaHTaX peaIn3aluyd H300peTeHHs pPacIIeIUIsIeMbli (parMeHT pacIleIuIseTCs
BHYTPU KJIETKH WMJIM BO BHYTPHUKJIETOYHBIX OTAENax, TAaKUX Kak JM30ocoma. B HEKOTOpBIX
BApUAHTAX peasu3alii M300pETEeHHs pacLIeTyIsieMbli (parMeHT PacIleruIsieTCs] SHAOT€HHbIMU
depMeHTaMy, TaKMMM KakK Hykjiea3bl. B HEKOTOpBIX BapHaHTaxX peaau3alu H300pETeHUs
pacuienysieMblii pparMeHT COAEP>KUT TPYIIY aTOMOB, UMEIOIIYIO OJIUH, 11BA, TPH, YEThIPE HIIU

Oosee UeThIpex pacIleIuIieMbIX CBSA3EH.

Ilpu wCMONB30BaHMKM B HACTOSIIEM JOKYMEHTE, «pacileruisiemMasi CBsi3b» O3Hadaer
OO0 XMUMUYECKYIO CBsI3b, KOTOpask MOKET OBITh pacilerieHa. B HEKOTOpBIX BapHaHTax
peanuzali M300peTeHHs paciierJisieMasl CBsi3b BbIOpaHA M3 aMujaa, MOJHAMHIA, CJIOKHOTO
adupa, 3¢upa, ogHOro Win 00OUX CIOKHBIX 3PHupoB Pochonmddpupa, GochaTHOro CIOKHOTO

sdupa, kapbamaTa, uCyab(HUAa WK ENTHAA.

Ilpn wucnonbp30BaHMM B HACTOSINEM JOKYMEHTE, «YTJIEBOIAHBIM KJIAacTepy O3HAdaer
CoeMHEeHNe, UMerolee ONUH MM OoJiee YIJIeBOIHBIX OCTATKOB, MPUCOEAWHEHHBIX K CKEJeTy
WIN CBS3BIBAIOLICH rpymme. (CM., HanpuMep, nyonukanuio Maier et al., “Synthesis of Antisense
Oligonucleotides Conjugated to a Multivalent Carbohydrate Cluster for Cellular Targeting,”
Bioconjugate Chemistry, 2003, (14): 18-29, koTopast B IOJHOM 00BbeMe BKJIIOUEHA B HACTOSIIIUH
JIOKYMEHT MocpencTBoM ccbutiku, mian 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, rue mpuBeneHbl MPHUMEPHI

YIJII€BOAHBIX KOHBHOTMPOBAHHDBIX KJ'IaCTepOB).

HpI/I HCIIOJIB30OBAHUKU B HACTOAIIEM HNOKYMEHTE, «IIPOU3BOAHOC YIrJIEBOAA» O3HA4YACT
nmoboe COCANHEHUE, KOTOPOC MOKET OBITh CUHTE3HMPOBAHO C IPUMEHCHUEM YIJICBOAA B KAUECTBE

HNCXOAHOTO MaT€pHralia Uik NpOMENKYyTOUHOTI'O COEAUHEHUA.

Ilpy wucnonb30BaHMM B HACTOSAILIEM JOKYMEHTE, «YIJIEBOA» O3HA4aeT NPUPOIHBIN

yIIIeBOA, MOTU(DHUIIMPOBAHHBIN YIJIEBO WM MPOU3BOIHOE YIIIEBOA.

IIpu ucnonp30BaHUU B HACTOSIIEM JOKYMEHTE, «3alUTHAsl TPYIIa» O3HadaeT Jrbdoe
COeMHEHHE WM 3aLIUTHYIO TPYIIY, U3BECTHYIO CIEIUAINCTAaM B JaHHOW obyact TexHuKU. He

OTPaHUYMBAIOLINE NTPUMEPHI 3AIUTHBIX TPYIII MPEACTaBIeHbl B mybnukanun "Protective Groups
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in Organic Chemistry", T. W. Greene, P. G. M. Wuts, ISBN 0-471-62301-6, John Wiley & Sons,
Inc, Heto-HMopk, mosHoe comepskaHue KOTOpOil BKIIOUEHO B HACTOSIIHIA JOKYMEHT [OCPEICTBOM

CCBIIIKH.

HpI/I UCIIOJIb30BAHUKU B  HACTOALIEM  AOKYMEHTEC, «OAHOLCIMOYCYHOC» O3HA4YacT
OJIMT'OMEPHOEC COCOUHCHUE, KOTOPOC HE FI/I6pI/II[I/130BaHO C €ro KOMIUIEMCHTOM H KOTOPOEC HE
HMeEeT JIOCTAaTOYHOMH CaAMOKOMIIJIEMCHTAPHOCTBIO IJIs1 O6pa3OBaHI/I$I YCTOYUBOI'O COOCTBEHHOTO

AyTIIEKCA.

IIpn ucnonp3oBaHUMM B HACTOALIEM IOKYMEHTE, «JBYXLENOYeHHOE» O3HAa4aeT Mapy
OJIUTOMEPHBIX ~COEJUHEHUH, KOTOpble THOpPUIM30BaHBl JApPYr C JAPYroM, HIH OXHO
CaMOKOMIIJIEMEHTAPHOE OJIMTOMEPHOE COEMHEHHE, KOTOpOoe 00pa3yeT LIMMIEUHYI CTPYKTYPY.
B HekoTOpBIX BapuaHTax peanu3alii H300peTeHns ABYXLETIOUEYHOE OJTMTOMEPHOE COeIMHEHHE

COZIEPIKHUT NEPBOE M BTOPOE OJIMTOMEPHOE COSTUHEHHUE.

IIpu ncnonap30BaHUU B HACTOSAIIEM JOKYMEHTE, KAHTHUCMBICJIOBOE COSMHEHNE» O3HAYaeT
COeIMHEHNe, COJeprKallee MM COCTOsIlee M3 OJUIOHYKJIEOTHAA, 1O MEHbIIell Mepe 4acTb
KOTOPOrO KOMIUIEMEHTapHa LEJNeBOM HYKJIEHMHOBOM KHCJIOTE, C KOTOPOM BO3MOXKHA €r0
ruOpuausanys, 4To NPHUBOAUT K MOJYYEHHMIO IO MEHbINEHl Mepe OJHOW aHTHCMBICIOBOH

AKTUBHOCTH.

IIpn ncnonp30BaHUU B HACTOSIIEM TOKYMEHTE, KaHTHCMBICJIOBAsI aKTUBHOCTD)» O3HAYaEeT
nroboe OOHapyKMBaeMOe W/WIIM H3MEPUMOE H3MEHEHHe, OOYCJIOBJIEHHOE THOpHUau3alue
AHTHUCMBICJIOBOTO COEAMHEHHUs C €r0 LIeJIEBON HYKJIEMHOBOW KUCJIOTON. B HEKOTOpBIX BapHaHTax
pean3anuy U300pPETeHUs] AHTUCMBICIIOBAsi AKTHBHOCTh BKJIFOYAET MOJYJIUPOBAHHE KOJTHYECTBA
WIN aKTUBHOCTH TPAHCKPUNTA IeJIeBOW HYKJIEHHOBOH kucinoTel (Hanmpumep, MPHK). B
HEKOTOPBIX BapHAHTAX peaN3aluu H300pPETeHUs] AHTUCMBICIOBAs AKTUBHOCTh BKJIOYAET

MoAayJiupoBanue criiaricuira npe-mPHK.

IIpu ucrnonp30BaHUH B HACTOSAIIEM TOKYMEHTE, KaHTUCMBICIIOBOE COSIMHEHNE HAa OCHOBE
PHKa3pr H» 03HayaeT aHTUCMBICIOBOE COEAMHEHUE, B KOTOPOM MO MEHBIIEH Mepe 4acTb
AQHTUCMBICIOBON AKTUBHOCTH AHTUCMBICJIOBOTO COEIMHEHUsT OOYCJIOBJIEHA TruOpuau3anuei
AHTHCMBICJIOBOTO COCIMHEHUsT C LEJIeBOH HYKJEMHOBOM KHUCJIOTOM U MNOCJIEAYIOLIUM

pacLIeIEeHHeM LEeJIeBON HYKJIEMHOBOM KUCI0ThI oA AericteueM PHKassr H.

IIpy ncnonp30BaHUU B HACTOALLEM JOKYMEHTE, KaHTUCMBICIIOBOE COEIMHEHUE HA OCHOBE
RISC» o3HauaeT aHTUCMBICIOBOE COEAMHEHHE, B KOTOPOM II0 MEHbIIell Mepe 4acThb
AHTHCMBICIIOBOH aKTHBHOCTH aHTHCMBICIIOBOTO coennHeHus1 oOycnonneHa PHK-unayunpyemMsim

komrutekcoMm caitnencunra (RISC).
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IIpy MCHONB30BAHMM B HACTOSIIIEM JOKYMEHTE, «OOHAPYXKEHHE» WIH «H3MEpPEHHE»
O3HAYaeT, YTO BBINIOJHEHO HCIBITAHWE WM aHAIHM3 Uil OOHAPY)KEHUs MM u3MepeHus. Takoe
oOHapyXeHHe W/ WU HU3MEPEHHE MOXKET MPUBOAHNTH K PE3YJbTAaTy C HYJIEBBIM 3HAUEHHEM.
CrnenoBarenbHO, JaXke €CIU HUCHBITAHWE JUIsI OOHAPYKEHHMs WIJIM W3MEPEHHUs INPUBOAUT K
OOHApYXKEHHUI0 OTCYTCTBUSI aKTHMBHOCTH (HYJIEBOW aKTUBHOCTH), TO CTaausl OOHAPYKEHUS HIIU

HU3MEPECHUS aKTUBHOCTHU ObLIa BBIMOJIHEHA.

IIpu mcronp30BaHUM B HACTOSINEM AOKYMEHTE, «OOHapykuBaeMash W/WIM H3MepuMast

AKTUBHOCTB» O3HAYACT CTATUCTUYCCKU 3HAUNMYI0 aKTHUBHOCTD, KOTOpAas HE ABJISACTCS Hy.]'[GBOfI.

HpI/I UCIIOJIb3OBAHWU B HACTOALIEM JOKYMCHTE, «II0 CYLICCTBY HE N3MEHEHHBIN
O3HauyaeT HeOOJIBIIOE WM OTCYTCTBHE M3MEHEHHUS KOHKDETHOIO MapaMeTpa, B YaCTHOCTH, IO
CPaBHEHUIO C APYTHMM MapaMeTpoM, KOTOPbIH HM3MEHWICS ropasfno Oombime. B HexoTOphIX
BApUAHTAX pealn3aly N300PETeHUs] mapaMeTp SIBJISETCS MO CYLIECTBY HE M3MEHEHHBIM, €CIIH
ero M3MEHEeHHe COCTAaBIWJIO MeHee 5%. B HEKOTOpBIX BapHaHTaX pealn3aludl H300peTeHUs
napaMeTp sIBJSIETCs MO CYIECTBY HE U3MEHEHHbIM, €CJIM €r0 U3MEHEHUE COCTABUJIO MEHEE JIBYX
pa3, Toraa Kak M3MEHEHHE JIPyroro mnapamerpa COCTaBMJIO IO MEHbLIEH Mepe AECSATb pas.
Hanpumep, B HEKOTOpBIX BapHaHTaxX peasu3alyu U300pETEeHMs AHTHCMBICIOBAas aKTHBHOCTH
npeAcTaBysier co0Oi M3MEHEHHe KOJIMYEeCTBA LEJIEBOM HYKJIEMHOBOH KHUCJIOThI. B HEKOTOpPBIX
TAKMX BapUaHTAaX peaju3aldd H300pETEHHUs] KOJUYECTBO HELEJIeBONH HYKJIEMHOBOW KHCJIOTHI
ABJIKIETCA IO CYWECTBY HE HU3MEHCHHBIM, €CJIM OHO H3MCHACTCA T1opa3a0 MEHbUIC, YEM
U3MEHSIETCSl KOJMYECTBO LIEIEBOM HYKJIEHMHOBOW KHCIOTBI, HO 3TO U3MEHEHHE He 00s3aTeIbHO

JOJIKHO OBITh HYJIEBBIM.

Ilpn wucrnonp3oBaHMM B HACTOALIEM IOKYMEHTE, «IKCIPECCHs» O3Ha4daeT MpoLece,
IIOCPEICTBOM KOTOPOTO I'eH B KOHEYHOM UTOTre npeodpasyercs B Oesok. DKCIPECCHsl BKIIOYAET,
HO HE OrpPaHUYUBAETCS O3THM, TPAHCKPHIIIUIO, IOCT-TPAHCKPHUIIUOHHYIO MOAU(PUKALINIO

(HampuMep, CIUTAHCHHT, MOJIMAIEHIINPOBaHIe, T00aBICHNUE 5™ -K311a) U TPAHCISLIUIO.

IIpn ucnonb3oBaHUM B HACTOSILEM JOKYMEHTE, «lesieBas HYKJIEHMHOBas KHCJIOTa»
O3HA4aeT MOJIEKYJy HYKJIEHHOBOW KHCJOTBL, C KOTOPOH IIpEAroyiaraeTcsi THOpUAN3aIis
AHTUCMBICIIOBOTO COEIUHEHUs C TOJy4YeHHEeM >KeJaeMON aHTUCMBICIOBONH aKTHBHOCTU.
AHTHCMBICIIOBbIE  OJIMTOHYKJICOTHABI OONANAIOT JTOCTATOYHOH KOMIUIEMEHTAPHOCTBIO X
LIEJIEBBIM HYKJIEMHOBBIM KHCJIOTaM Uil oOecredeHus ruOpuan3auuyd npu (PU3HOJOrHYECKUX

YCIIOBUSIX.

HpI/I HUCIIOJIb30OBAHHUU B HACTOALIEM HOOKYMECHTE, «(KOMIUIEMECHTAPHOCTb a30TUCTBIX

OCHOBaHUIT» WIIH CKOMIUIEMCHTAPHOCTD» B OTHOLICHUU a30THUCTBIX OCHOBaHUIl O3HA4YaeT
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a30THCTOE OCHOBAaHHUE, KOTOPOE CIOCOOHO K CIMApUBAHUIO OCHOBAHUHM C JIPYTMM a30THUCTBIM
ocHosanuem. Hanpuwmep, B JIHK anennn (A) komrmuiementaper tumuny (T). Hanpumep, B PHK
anenuH (A) komruiementapet ypaumty (U). B HeKOTOpBIX BapHaHTaxX peajn3alui U300peTeHus
KOMITJIEMEHTapPHOE a30TUCTOE OCHOBAHUE O3HAYAEeT A30THCTOE OCHOBAHWE AHTHCMBICIOBOTO
COEIMHEHUs, KOTOPOE CIOCOOHO K CIIAPUBAHMIO OCHOBAHUI C a30THCTBIM OCHOBAHHEM €ro
LIeJIEBOW HYKJIEMHOBOH KHCJIOTHL. Hampumep, eciu a30THCTOE OCHOBAHHE B OIPENEIEHHOM
NOJIOKEHUN aHTUCMBICIIOBOTO COEAMHEHUS CIIOCOOHO K BOJOPOAHOMY CBSI3BIBAHUIO C a30TUCTBIM
OCHOBAHHEM B OIPEIENIEHHOM ITOJIOKEHUH LEJIeBOI HYKJIEMHOBOM KUCIJIOTBI, TO 3TO MOJOXEHNE
BOJIOPOZIHOTO CBSI3bIBAHMS MEXIY OJMTOHYKJIEOTHAOM M LENEeBOH HYKJIEHMHOBOW KHCJIOTON
CUMTAETCs] KOMIUIEMEHTAPHBIM TI0 3TOH Mape a30TUCTBIX OCHOBAHHWH. A30THCTbIE OCHOBAHM,
coieprKallie OINpeneNeHHble MOAU(UKALUN, MOTYT COXPaHITh CIOCOOHOCTh K CHAPUBAHHIO C
NIPOTUBOMOJIOKHBIM a30THCTBIM OCHOBAaHHEM U, CIIEOBATENIbHO, BCE €Ile MOryT o0ianarhb

KOMITJIEMEHTaPHOCTBIO a30TUCTBIX OCHOBAHMIA.

ITpu uCmONB30BaHMM B HACTOSIIIEM JAOKYMEHTE, «HE KOMIUIEMEHTapHbIE» B OTHOLIECHUH
A30TUCTBIX OCHOBAHUI O3HA4YaeT mMapy a30THCTbIX OCHOBAHMIA, KOTOpble He OOpasyroT

BOIOPOJZIHBIE CBS3U APYT C IPYTOM.

IIpy ncnonb30BaHMM B HACTOSILIEM AOKYMEHTE, «KOMIUIEMEHTApPHBIE» B OTHOLIEHUU
OJIMTOMEPHBIX COENMHEHHH (HAampuMep, CBS3aHHBIX HYKJICO3HIOB, OJHTOHYKJICOTHUIOB HIIU
HYKJICMHOBBIX KHCJIOT) O3Ha4aeT CHOCOOHOCTb TAKHUX OJUTOMEPHBIX COCIUHEHMH WM HX
obnacreil Kk ruOpUIN3ALMU C APYTUM OJUTOMEPHBIM COEUHEHHEM WM ero OOJACThIO 3a CUeT
KOMITJIEMEHTAPHOCTH a30TUCTBIX OCHOBaHWM. KOMIIIeMEHTapHbIe OIMIOMEPHBIE COETUHEHUSI HE
00s13aTeNIbHO JTOJDKHBI  00J1alaTh KOMIUIEMEHTAPHOCTBIO A30THCTBIX OCHOBAHUHM B KAKIOM
Hykjieo3uzae. Jlo He KOTOpPOH CTENeHMU AONYCTUMbI HEKOTOPbIE HECOOTBETCTBHUS. B HEKOTOPBIX
BAPUAHTAX pEATU3ALNH H300PETeHHsT KOMILIEMEHTAPHBbIE OJIMTOMEPHBbIE COCIUHEHHS MU
obmacti komruieMeHTapHbl 1Mo 70% a30THCTBIX OCHOBaHMH (KOMIUleMeHTapHOCTh 70%). B
HEKOTOPBIX BAPHUAHTAX PEATU3ALUN H300pETeHUsI KOMILIEMEHTaPHbIE OJINTOMEPHBIE COSIMHEHUS
Wi oOmactu komruieMeHTapHbl Ha 80%. B HEKOTOpBIX BapHaHTaxX peaan3alu H300peTeHUs
KOMILJIEMEHTapHbIE OJMIOMEPHbIE COEAMHEHUs WM o0iacTu KomruieMeHTapHel Ha 90%. B
HEKOTOPBIX BAPHUAHTAX PEATU3aL[UH H300pETeHNsI KOMILIEMEHTaPHbIE OJINTOMEPHBIE COSMHEHUS
WM 00NacTH KOMIUIEMeHTapHbl Ha 95%. B HEKOTOpBIX BapHaHTaxX peajn3ald H300peTeHus

KOMITJIEMEHTapHbIE OJIUTOMEPHBIE COSNMHEHHSI WJTH 00J1acTH KoMIIeMeHTapHb! Ha 100%.

HpI/I HCIOJIb30BAHUHU B HACTOAIIEM HOKYMEHTE, KHCCOOTBETCTBUEY O3HAYACT a30TUCTOC
OCHOBAHUE TIEPBOr0 OJIHUIOMEPHOr0O COCAUHCHHA, KOTOPOEC HE CIIOCOOHO CIIapuBaThCsd C

A30TUCTBIM OCHOBAHUEM B COOTBETCTBYHOLIEM IMMOJIOKEHHUU BTOPOr0 OJIUTOMEPHOIo COCAUHCHUA



10

15

20

25

30

25

IPY BBIPABHUBAHUU TEPBOT0 U BTOPOTO OJIMTOMEPHOTO coenuHenus. JIlroboe nimm oba mepsoe u

BTOPOC OJIMTOMEPHBIC COCAUHCHHA MOT'YT OBITH OJIMT'OHYKJICOTUAAMU.

IIpu ucnonp30BaHUN B HACTOSIIEM JOKYMEHTE, «TMOPUAN3ALUSIY) O3HAYAET ClapUBaHUE
KOMITJIEMEHTaPHBIX OJJMTOMEPHBIX COEIUHEHNH (HAlIpUMep, aHTHCMBICIIOBOTO COEIMHEHUS H €r0
LIeJIEBOW HYKJIEMHOBOHM KuCIOThI). He orpaHnumBasich KOHKPETHBIM MEXaHHW3MOM, Hambolee
pacIpOCTPaHEHHBIM MEXaHU3M CIIAPUBAHUS BKJIFOYAET BOAOPOAHOE CBSI3BIBAHUE, KOTOPOE MOXKET
NPEACTaBIATh COOOH YOTCOH-KPHKOBCKOE, XYICTUHOBCKOE WJIM OOpaTHOE XyrCTHHOBCKOE

BOAOPOAHOE CBA3BIBAHUE MEXKY KOMIIJIEMCHTAPHBIMU a30TUCTHIMU OCHOBAHUSAMU.

IIpy uCHONBb30BAaHMM B HACTOSALIEM MAOKYMEHTE, «CIEeUU(PUUECKU TUOPUAMN3YETCS»
O3HAa4YaeT CHOCOOHOCTb OJUTOMEPHOIO COEQUHEHHUS TMOpUAM30BATBCS C OJHMM CaHTOM
HYKJIEMHOBOM KUCJIOTHI ¢ Oonbluell ap@UHHOCTBIO, 4YeM OHO THOPUAM3YETCsl C IPYTUM CaiToM

HYKHGHHOBOﬁ KHUCJIOTBI.

IIpy mcnonb30BaHUM B HACTOSILIEM JOKYMEHTE, IOJHOCTBIO KOMIUIEMEHTAPHBII» B
OTHOIIEHUU OJIMTOHYKJIEOTHAa WIM €r0 4YacTH O3HayaeT, 4YTO KaXJ0e a30TUCTOE OCHOBAHUE
OJIMTOHYKJIEOTHJA WJIM €ro YacTH CHOCOOHO K CIAPUBAaHHIO C a30THUCTBIM OCHOBAHHEM
KOMIUIEMEHTapHONW HYKJIEHHOBON KHCJIOTHI WM €€ HeNpepbIBHOW 4YacThio. (ClienoBaresbHO,
MOJHOCTBIO ~ KOMIUIEMEHTapHass O0JacTh HEe  CONEPXKUT  HECOOTBETCTBHHM WM  HE

FI/I6pI/II[I/ISOBaHHbIX A30THCTBIX OCHOBAaHUI B 00EHX CrIvpadax.

Ilpy wucnoNb30BaHMM B HACTOAIIEM JIOKYMEHTE, «IPOLEHT KOMILJIEMEHTaAPHOCTI
O3HauaeT TMPOLEHT  a30TUCTBIX OCHOBAHUW  OJMIOMEPHOTO  COEIUHEHHs, KOTOpbIE
KOMIUIEMEHTAPHbl PAaBHOW MO JUIMHE YacTU LIEJEBOM HYKJIEHMHOBON KuCIOThL [Ipouenrt
KOMIUIEMEHTAPHOCTU  PACCUMTBHIBAIOT  JEJICHHMEM  KOJIMYECTBA  A30THUCTBIX  OCHOBAHMUIA
OJIMTOMEPHOTO  COEAWHEHMs, KOTOpblE KOMIUIEMEHTapHbl A30THCTBIM OCHOBAaHHUSIM B
COOTBETCTBYIOIUX TOJIOKEHUSIX LENeBOM HYKJIEWHOBOW KUCIOTHI, Ha OOy JJIMHY

OJIUT'OMEPHOTO COCAUHEHU .

Ilpu ucnosp30BaHUM B HACTOSIIEM AOKYMEHTE, (MPOLEHT WACHTUYHOCTH» O3HA4YaeT
KOJIMYECTBO a30TUCTBIX OCHOBAHUN B MEPBON HYKJIEHMHOBOW KHCJIOTE, KOTOPbIE OTHOCSTCS K
TOMY e THUMy (HEe3aBHUCHMO OT XUMHUYECKOH MONU(UKAIMH), YTO M a30THUCThIe OCHOBAaHUS B
COOTBETCTBYIOIUX TOJIOKEHUSIX BTOPOW HYKJIEMHOBOW KHCJIOTBI, JEJIEHHOe Ha obiee

KOJINYECTBO a30TUCTBIX OCHOBAHUM B MEPBON HYKJIEMHOBOM KHUCJIOTE.

HpI/I HCIOJIb30OBAHUU B HACTOAIIEM AOKYMECHTC, KMOAYJIMPOBAHUEC) O3HAYACT U3MCHCHUE

KOJIMYECTBa WJIIM KadeCTBa MOJICKYJIbI, (I)YHKL[I/II/I HUJIM1 aKTUBHOCTHU, MO CPABHCHUIO C
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KOJINYECTBOM HJIM Ka4deCTBOM MOJIEKYJbI, (DYHKIMUU WM aKTHBHOCTH 10 MOZAYJHPOBAHMUS.
Hanpumep, MopynupoBaHuE BKIIIOYaeT HM3MEHEHHE, KaK YBEJIHYEHUE (CTUMYJSIUIO WIIH
UHIYKIHUIO), TaK M CHIDKEHWE (MHIMOMpPOBAaHWE WM YMEHbIIEHWE) TeHHOH sKkcmpeccnu. B
KAQ4eCTBE JIOMOJHUTENIBHOTO IMPUMEpPa, MOAYJIHPOBAHUE SKCIPECCHH MOXKET BKIIOYATh
U3MeHeHne BblOOpa caiita cralicuHra npu npoueccurre npe-MPHK, urto mnpusogur x
MU3MEHEHHIO a0COTIOTHOTO UJIM OTHOCHTEJIBHOTO KOJIMYECTBA OMPENENIeHHOro CIulaiic-BapuaHTa,

o CPaBHCHUIO C €TI0 KOJIUYCCTBOM B OTCYTCTBUEC MOAYJIMPOBAHUS.

Ilpy wucnonp30BaHMM B HACTOSAIIEM JOKYMEHTE, «XHMHYECKHH MOTHBY» O3HA4aeT
XapaKTePHbIH Y4aCTOK XUMHMYECKHMX MOAM(DHUKALMHA B OJUIOHYKJIEOTHAE HIJIM €ro OO0JacTH.
MoTuBbI MOTYT OBITH OIpENENEHbl 0 MOAU(PUKALIUAM B ONPEAENIEHHbIX HYKJICO3UIaX W/WIH B

ONpPEACIICHHBIX CBA3bIBAIOIIUX I'PYIINIAX OJIMTOHYKJIICOTHAA.

Ilpn wmcnonp30BaHUM B HACTOSILEM IOKYMEHTE, «HYKJIEO3WIHBbIH MOTHB» O3HA4aer
XapaKTEePHbIH y4acTOK HYKJIEO3HIHBIX MOAW(UKALNN B OJHIOHYKJIEOTHIE HIM ero OONacTH.
CBsA3u  TAakOro  OJHMIOHYKJEOTHAA  MOIyT  ObITh  MOAM(UIMPOBAHHBIMU WIIN
HeMonuduuupoBaHHeIMU. Eciu He yka3aHO HHOE, MOTHBBI, ONMCBHIBAIOIINE B HACTOSIIEM
IOKYMEHTE  TOJbKO  HYKJICO3HMIBI, MPEACTABISIOT COOOH  HYKJIEO3WAHbIE  MOTHUBBI.

CJ'IGI[OBaTeJIbHO, B TaKUX CJIy4dasiX CBA3U HEC OIrpaHUYCHBI.

HpI/I HCIOJIb30OBAHMU B HACTOAIIEM JOKYMECHTE, ((C&X&prIfI MOTHB» O3Ha4dacT

XapaKTEPHBIA YYaCTOK CaxapHbIX MOAM(HUKALNN B OJMTOHYKJICOTUAE WIH €ro 00JIaCTH.

Ilpn ucCnonb30BaHMM B HACTOSINEM JOKYMEHTE, «CBS3bIBAIOIIUA MOTHB» O3HA4aeT
XapPaKTEPHBbIH YYaCTOK CBS3BIBAIOLIMX MOAM(UKALMN B OJUTOHYKJICOTHIE WIH €ro 00JacTH.
Hykneosunbl  Takoro  OJUTOHYKJIEOTHAA MOTYT  ObITh  MOAM(ULIMPOBAHHBIMH  HUIH
HeMonu(pUUMpPOBaHHBIMU. ECTM He yKa3aHO HWHOE, MOTHBBI, ONHCHIBAIOIIHE B HACTOSILIEM
JOKYMEHTE TOJIbKO CBSI3H, INMPENCTABISIIOT COOOH CBs3bIBaroLIre MOTUBBL (JeOBaTENbHO, B

TaKHX CJIyHasAX HYKJICO3UAbl HC OI'PaHUYCHDI.

IIpy wWCrONB30BaHMM B HACTOSILEM AOKYMEHTE, «MOTHB MOAM(DHUKALNN a30THCTHIX
OCHOBAaHUH» O3HAYAaeT XapPaKTEPHBbIH Y4aCTOK MONU(UKALMN a30THUCTHIX OCHOBAHUH BIOJb
OJIUTOHYKJIeOTHIA. ECii He yka3aHO MHOE, TO MOTHB MOAM(HKAIMUA a30THUCTBIX OCHOBAHI[ HE

3aBHUCHUT OT IIOCJIEA0BATEIbHOCTH Q30TUCTBIX OCHOBAHUIA.

HpI/I HCIOJIb30BAHUU B HACTOAIIEM JOKYMEHTE, «KMOTHUB MOCJICAOBATCIIBHOCTH» O3HAYACT
XapaKTeprIfI Y4aCTOK a30THCTBIX OCHOBaHI/IfI, PaCoOJIOXKEHHBIX BAOJIb OJIMTOHYKIJIICOTHAA WA

ero yactu. Eciu He YKa3aHO MHOEC, TO MOTHUB MOCJICAOBATCIIBHOCTU HE 3aBUCUT OT XUMUYCCKHUX
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MOMU(pUKAIMA ¥, CIEAOBATEIbHO, MOXKET HMETh JIOOYH0 KOMOWHALMIO XUMHYECKUX

MOI[I/I(bI/IKaL[I/Iﬂ, BKJIFOYast OTCYTCTBUE XUMUYCCKUX MOZ[I/I(I)I/IKaI_II/II‘/'I.

IIpy Wcronb30BaHWM B HACTOSIEM INOKYMEHTE, «THUI MOAM(HUKAIMKU» B OTHOIIEHUH
HYKJIEO3UJa WJIM HYKJIEO3HJa ONpPENEJICHHOTO «THIa» O3HAYaeT XMMHYECKYI MOAN(UKALINIO
HYKJIeO3UJa UM BKIIOYAaeT MOIU(PUIMPOBAHHbIE M HEMOAM(PULMPOBAHHBIE HYKJIEO3HIBL
COOTBETCTBEHHO, €CIM HE YKa3aHO HHOE, «HYKJICO3UJA, WMEIOUIHNHA MOAW(PUKALUIO IEPBOrO

THUIIa» MOKET OBITh HGMOI[I/I(I)I/II_II/IpOBaHHbIM HYKJICO3UA0OM.

IIpy umCoONb30BaHUMM B HACTOALIEM AOKYMEHTE, «IO-pa3HOMY MOIU(HUIIPOBAHHbIE
O3Ha4YaeT XUMHUYECKHEe MOAM(DUKAINY UM XUMHUYECKHE 3aMECTUTENH, KOTOPbIe OTJIIMYHBI APYT
OT Apyra, BKJIouUas ux oTrcyTcTBue mnu Mmoxaudukaumu. Tak, Hanpumep, MOE Hykneosun u
HemonupuuupoBanubiii Hykineo3ua JHK sBisioTes «mo-pasHOMy MOAM(DHUIMPOBAHHBIMIY,
aaxe HecMOTpst Ha To, uto Hykieo3un JAHK sBnsercs HemomuduunpoBaHHbM. TOYHO Tak ke,
JHK u PHK siBisiroTcst «1mo-pa3HOMy MOAU(DHULIIMPOBAHHBIMIY, Ha’ke HECMOTPSI Ha TO, 4TO 00a
NPENCTABISIIOT COO0H MpUpPOIHBIE HEMOIU(PUIMPOBAHHBIE HYKJIeo3uabl. Hykieo3unbl, KOToOpble
SABJIAIOTCS OAVMHAKOBBIMU, HO COAEPIKaT Pa3JINYHbIE a30TUCTbIE OCHOBAHUS, HE SIBISIFOTCS MO-
pasHomy  moaupuumpoBaHHbIMH.  Hampumep,  Hykmeosun, — comepxkamuii  2°-OMe
MOAMGUIMPOBAHHBIA caxap W HEMOAM(DUIMPOBAHHOE aAEHUHOBOE HYKJIOOCHOBaHHE, WU
Hykyeo3un, coxepxkamumii 2’-OMe wmonuduIMpOBaHHBIA caxap W HeMOIU(GUIMPOBAHHOE

THUMHUHOBOE a30THCTOE OCHOBAHUE, HE SIBJISTFOTCS MO-Pa3sHOMY MOIU(DULIPOBAHHBIMH.

IIpy wWCHONB30BAHMM B HACTOSINEM JOKYMEHTE, «MOAU(UKALMH OIHOTO THIIAY
OTHOCHUTCSl K MOAM(UKALUSAM, KOTOPBIEC SIBIISTFOTCS OIMHAKOBBIMH JPYI OTHOCHUTENIBHO JIPYTa,
BKJIFOYAsl OTCYyTCTBUE Monudukanmid. Tak, HampuMep, ABa HeMOAH(PULIMPOBAHHBIX HYKJICO3UIA
JHK wumeroT «Moaudukanuio OFHOTO THUMa», Jake HECMOTpst Ha TO, yTo Hykjeosun JIHK
SIBJISIETCS. HEeMOIU(UIIMPOBAHHBIM. Takue HyKJICO3UAbI, UMEIOIIHe MOAU(PHUKAIIMIO OJHOTO THUIIA,

MOT'YT COACPKATD PA3JIMYHBIC a30TUCTBIC OCHOBAHMUS.

IIpu MCnoNB30BaHUM B HACTOSIIIEM JOKYMEHTE, «OTHEbHBIE OOJACTH» O3HAYAaeT YacCTH
OJIUTOHYKJIEOTH/IA, B KOTOPBIX XHUMHUYECKHEe MOAU(PUKALUUA WU MOTHB XUMHYECKUX
MonubUKanuii JFOOOW U3 COCENHUX YacTel CONEPIKUT MO MEHbINEH Mepe OJHO OTJIMYHUE IS

o0ecriedeHns1 BO3SMOXKHOCTH pa3inyarh 00JIacTH APYT OT Apyra.

IIpy wcronb30BaHMM B HACTOSINEM JOKYMEHTE, «(apMaleBTUUYECKH TNPHEMIIEMBbI
HOCHUTENb WJIM pa30aBUTENb» O3HAYAET JIF0OOE BEINECTBO, MOAXOISLIEe JJII NPUMEHEHUs MpU
BBEJICHUHU JKMBOTHOMY. B HEKOTOpBIX BapHaHTax peanu3auuu u3o0pereHus: ¢papManeBTHUECKH

NpUEMIIEMBI HOCUTENb WK pa30aBUTENb NMPEACTABISIET COOON CTEPUIIbHBIN COJIEBOH PacTBOP.
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B HekoTOpBIX BapHaHTaxX peayu3alul H300PETeHHs] TaKOW CTEPUJIBHBIH COJIEBOH PacTBOP

npeacTaBsieT co00l coneBoli pacTBOp (hapMaeBTUIECKON MapKH.

IIpy wucnoNB30BaHMM B HACTOSAIIEM JOKYMEHTE, TEPMHH «METa0OIUYeCKOe
paccTpoiicTBO»  O3HadaeT 3a00JeBaHHE WM  IaTOJOTMYEeCKOE COCTOSHHE, KOTOpOe
XapaKTepU3yeTcsi, MpexIae BCero, MAUCperyisinuell wmeradonm3sma - CIOXKHOro Habopa

XUMHUYCCKUX peaKLIPIfI, CBsA3aHHBIX C paCHICIIIICHUEM ITHUIIU C Bblpa6OTKOI71 OHEPIruu.

IIpy wucCnoOAb30BaHMM B HACTOSILEM JOKYMEHTE, TEPMHUH «CEPIEYHO-COCYAUCTOE
paccTpoiicTBO»  O3HauaeT 3a0oleBaHHME MM  TATOJIOTMYECKOE  COCTOSHHE, KOTOpOe

XapakTepu3yeTcs, IPeKIe BCEro, yXyAIEHHON (yHKLUeH cep/lia Uil KPOBEHOCHBIX COCY/IOB.

HpI/I HUCTIOJIB30OBAHUU B HACTOALIEM JOKYMCHTE, TCPMUH «MOHO- WUJIK MOJULIUKINYCCKAA
KOJIbLIEBAs] CHCTEMa» BKJIOYAeT BCE KOJBLEBbIE CHCTEMbI, BbIOPAHHBIE W3 OJMHOYHBIX HIIH
NOJMLUKINYECKUX PAIUKAIbHBIX KOJIBLEBBIX CHCTEM, B KOTOPBIX YyKa3aHHbIE KOJbLA
KOHJICHCHPOBAHBI MJTH CBSI3aHbI, M BKJIFOUAET OJMHOYHBIC HJIU CMELIAHHbBIE KOJIBLIEBbIE CHCTEMBI,
UHIUBUAYAJIbHO  BbIOpaHHblE U3  amu(paTUYeCKHX,  AJULUKINYECKHX,  aPUJIbHBIX,
reTepOAPUIIbHBIX, APATKWJIbHBIX, APHIAJKWIBHBIX, Te€TEPOLMKINYECKUX, TIeTepOAPUIbHBIX,
reTepoapoOMaTHUECKUX U TeTepPOapUIAIKUIbHBIX. Takue MOHO- M TOJHLUKIHYECKUE CTPYKTYPbI
MOT'YT COZEpsKaTh KOJbLIA, KaXIO€ U3 KOTOPHIX MMEET OJHMHAKOBYIO CTEIEHb HACHIIIEHHOCTH,
WK KaXJO0€ HE3aBUCUMO HUMCET INECPEMCHHBIC CTCIICHU HACBIMICHHOCTH, BKJIHOYAA IMOJIHOCTBIO
HACBIMICHHBIC, YaCTUYHO HACBIIIECHHbBIC WKW IIOJHOCTHKO HEHACBIIICHHBIC. Kaxc,uoe KOJIBLIO
MOJKET COAEpKaTh KoJjbleBble aTombl, BbiOpanHbie U3 C, N, O u S ¢ oOpa3oBaHuem
reTEPOLMKIINYECKHUX KOJIELl, a TAK)KE KOJIELl, COIEPIKAIIMX TOJIBKO KOJNbIEBbIE aTOMbI C, KOTOpBIE
MOTyT 6bITb npeacraBJI€Hbl B CMCIIAHHOM MOTHBE, KaK, HAIlpUMEP, B 66H31/IMI/II[a,30J'Ie, B
KOTOPOM OJHO KOJIbLIO HMMEET TOJBbKO KOJbLEBbIE aTOMbl YIJIEPOAd, a KOHAEHCHPOBAHHOE
KOJIBIIO MIMEET [Ba aTOMa a30Ta. MOHO- MJIM MOJULHMKJINYECKas KOJIbLEBAasi CHCTEMA MOKET ObITh
JOTIOJTHUTEIPHO 3aMellleHa TPyMIaMHu 3aMEeCTUTENEH, Kak, Hampumep, (TaluMUA, KOTOPBIH
HUMECT ABEC I'PYIIIIbI :O, NMPUCOCAUHECHHBIC K OJHOMY M3 KOJICL. MoHo- unu IIOJINIUKIINYECCKHEC
KOJIbLIEBBIE CUCTEMbI MOTYT 6bITb MPUCOCAUHEHBI K HCXOAHBIM MOJICKYyJlaM IIpU ITOMOIIHU
pa3NUYHBIX CIIOCOOOB, TAaKWX Kak HEMOCPENCTBEHHO dYepe3 KOJBIEBOW aToOM, MyTeM
KOHJICHCALIUK Yepe3 HECKOJbKO KOJIbLIEBBIX aTOMOB, 4epe3 TPy 3aMEeCTUTENs] WM 4Yepe3

OM(YHKIIMOHAIBHBIN CBS3bIBAIOIINN (PPAarMEHT.

IIpy ncrnonb30BaHUU B HACTOSILIEM JOKYMEHTE, KIIPOJIEKAPCTBOY» O3HAYAET HEAKTUBHYIO
WIN MEHEE aKTUBHYIO (POpMy COeNMHEHMsI, KOTOpasi TP BBEIEHUH CYOBEKTY METaOOIM3UPYETCs

¢ 00pa3oBaHNEM aKTUBHOTO MJIH 0OJiee aKTUBHOT'O COEAMHEHUS (HApuUMep, JIEKapCTBa).
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IIpy ncnonp30BaHUM B HACTOSILIEM NOKYMEHTE, «3aMECTUTENbY U «IPYIIa 3aMECTUTENS»
O3HA4YaeT aToOM WM TIPyMNIy, KOTOpas BBITECHSET aTOM WJIM TPYNIy YKAa3aHHOIO HCXOJHOIO
coenuHeHusi. Hanmpumep, 3amectuTtens MOANMUIMPOBAHHOTO HYKJICO3UAA MPEACTaBIIsAET COOOH
1r000H aTOM HITH TPYIILY, KOTOpast OTJIMYHA OT aTOMa WJIU TPYIIIBI, HAXOISALIENCS B IPHUPOJHOM
HykJieo3uae (Hanmpumep, MOAU(HUIMPOBAHHBIA 2’-3aMECTUTENb MpPEACTABIsET COOOH JIFOOOH
aroM WIN Tpymmy B 2’-TIONIOKEHUH Hykieo3unaa, ortiaumuHyro or H wmmm OH). I'pynmsr
3aMeCTHTeNIed MOTryT ObITh 3aLIUIIEHHBIMH WM HE 3alIUIIEHHBIMH. B HEKOTOpBIX BapHaHTax
peanu3anuyu U300pEeTeHUs] COSIUHEHUs] HACTOALIErO ONMUCAHUS MMEIOT 3aMECTUTENH B OAHOM
wn OoJiee 4YeM B OTHOM MOJIOKEHUH MCXOAHOTO COEUHEHHUs. 3aMECTUTENHN TaKXKe MOTYT OBITh
JOTIOJTHUTENIBHO 3aMEeLIeHbl IPYTMMHU TPYIIAaMHU 3aMECTHTENeH U MOTYT OBbITh MPUCOECAHHEHBI
HAaIpsIMYIO WIM 4Y€pe3 CBsI3bIBAIOINYIO TIPYIIY, TaKyl0 Kak ajJKWIbHAas WIH YIJIEBOAOPOAHAs

rpyimima, K iICXOAHOMY COCAUHEHMUIO.

TouHo Tak ke, NMpH KCHOJB30BAHMM B HACTOSIEM JOKYMEHTE, «3aMECTUTENb» B
OTHOLICHUM XHMHYECKOW (DYHKIIMOHAJIBHOW TPYIIbl O3HAYAET aTOM WJIM TPYMIy aTOMOB,
KOTOpasl OTJIMYHA OT aTOMa WJIM TPYNIbl aTOMOB, OOBIYHO CONEPIKALIMXCS B YKa3aHHOW
(dyHKIMOHANBHOHM rpymnmne. B HEKOTOpBIX BapHaHTaX pealu3alyd H300pPETEHHs] 3aMeCTUTENb
BBITECHSIET aTOM BOIOpoAa (YHKIHMOHAJNBHOW TIPyIbl (HApUMeEp, B HEKOTOPBIX BapHUaHTaX
peanu3aii U300pETEHUsT 3aMECTHTENb 3aMEIEHHON METHIBbHOW IPYIIIbI MPENCTABISIET COOO
aToOM WM TPYIIy, OTJIUYHYKO OT BOIOPOJAA, KOTOpasi BBITECHSET OIMH WM Oojiee aTOMOB
BOZIOPOJA HE3aMEIEHHOW MEeTHUJIbHOM rpymmbl). Ecii He yka3aHO WHOE, TPYIIIbI, KOTOpbIE
MOT'yT OBITh UCTIOJIb30BAHBI B KAYECTBE 3aMECTHUTEJNEH, BKIIIOUAIOT, O3 OrpaHHyYeHUs, rajoreH,
ruapokcwn, ankwi, ankeHwt , ankuHwi, ammin (-C(O)Ra), xapbokcun  (-C(0)O-Raa),
anupaTHUECKUE TPYTIIbI, aTUIUKIHYECKUE TPYIIIbI, aIKOKCH, 3aMerneHHbIi okcH (-O-Raa), apun,
apaJIKWJI, TeTePOLIMKINYECKU paaukai, rerepoapui, rerepoapuiankmi, aMuHO (-N(Rop)(Ree)),
uMuHO (=NRpp), amuno (-C(O)N(Rupp)(Rec) mmu -N(Rpb)C(O)Raa), azuno (-N3), murpo (-NO»),
maHo (-CN), kapbamuno (-OC(O)N(Rupp)(Rec) wmu -N(Rpp)C(O)ORa), ypeuno (-N(Rubp)C(O)-
N(Rob)(Ree)), THOypenno (-N(Rob)C(S)N(Rup)(Rec)), ryannauani (-N(Rop) C(=NRop)N(Rob)(Ree)),
amuguHUI  (-C(=NRpp)N(Rtp)(Ree) wmm  -N(Rpp)C(=NRpp)(Raa)), THON (-SRpp), CcynmbhunHMI
(-S(O)Rwb), cyabdpormn (-S(O)2Rsy) u cymbdonamummn (-S(O)2N(Rpp)(Reec) wmm  -N(Rup)S-
(O)2Rpp). T'me xaxmpiii Raa, Rop U Rec HesaBucumo mpencrasisier coboii H, HeoOsi3aTenbHO
CBSI3aHHYK) XUMHYECKYH (DYHKIHOHAJBHYIHO TPYNNy WK JAONOJHUTEIBHYK  TIPYIITy
3aMECTUTENsI, TIPU 3TOM MPEANOYTHTENbHBIN MepeueHb BKIOYAET, 0e3 OrpaHHYeHUs, aKuI,

QIKSHWI, aQJKUHWI, anudarnudeckue, aJlOKOKCH, AalWj, apwi, apalikWi, TeTepoapu,



10

15

20

25

30

30

ATMLHUKIINYECKUE, TEeTEPOLUKINYSCKHEe U TeTepoapwiIakKui. BbIOpaHHBIE 3aMeCTUTETH C

COCAUHCHUAMHU, ONMMCAHHBIMH B HACTOALEM JOKYMEHTE, HAXOOATCA B peKprHBHOfI CTCIICHU.

IIpn mucnonap30BaHUHU B HACTOSIILEM JAOKYMEHTE, «aJKWUJD», UCIIONb3YEMBbI B HACTOSLIEM
JOKYMEHTE, O3HA4aeT HACBILEHHBIM NPsIMOM WM PA3BETBJIEHHBIN YIVIEBOJOPOAHBIN PaaHKal,
cofiepsKallMi 10 ABAALIaTH YEThIPEX aTOMOB yriepoaa. [Ipumeps! alkuibHbIX TPy BKIIOYAOT,
0e3 orpaHWYeHUs, METHJI, ST, PO, OyTHII, H3OMIPOIIII, H-T€KCUJI, OKTUJI, AELI, TONSLHII
U T.1I. AJIKHJIbHBIE TPYTIITBI OOBIYHO comepkatr oT 1 10 okoso 24 aToMoB yriiepoaa, bojiee 4acTo
ot 1 no okono 12 aromos yraepona (C1-Ciz ankwi), mpu 3ToM OoJiee MPeAnoYTHTENbHO OT 1 110

OKOJIO 6 aTOMOB YIJIEPOA.

IIpy uCnonp30BaHMM B HACTOSILIEM AOKYMEHTE, «AJKEHWI» O3HadaeT MNpsIMOM WU
pa3BETBJIECHHBbIN YIJIEBOJOPOAHBIA paaUKal, COAEpKAIMM [0 ABAALATU YEThIPEX aTOMOB
yriepoaa M HMEKLUN IO MEHbLIEH Mepe OJHY [BOHHYIO YIVIEPOA-YIVIEPOJHYIO CBS3b.
IIpumeps! aNKeHWIBHBIX IPYI BKJIIOYAKOT, O€3 OrpaHMYeHUs], STEeHWI, NponeHus, OyTeHm, 1-
mMeTmn-2-OyTeH-1-m, nueHsl, Takue Kak 1,3-OyTaaueH M T.N. AJIKCHWIbHBIE TPYIIBI OOBIYHO
comepkaT oT 2 10 OKOJIO 24 aTOMOB yriiepoaa, Oojiee 4acTo OT 2 10 0KoJio 12 aTOMOB yriiepona,
IpH 3TOM 0o0Jiee MPEATOUTHTENBHO OT 2 0 OKOJIO 6 aTOMOB yriiepona. AJIKEHIJIbHBIE TPYIIIIbI,
UCIIONIB3yeMble B HACTOSIIEM JOKYMEHTE, MOTYT HeoOsS3aTeNbHO CONep:KaThb OAHY WiIn Oosee

JOTIOJHUTEIIbHBIX TPy 3aMECTUTENEH.

HpI/I HCIIOJIB30BAHHMU B HACTOAIEM HOOKYMEHTEC, <«aJIKUHWID» O3HA4YacT HpSIMOfI WJIN
PA3BETBJICHHBIN yIJIEBOAOPOAHBINA paauKaj, COAEpKallMil N0 JBaJALATH YEThIPEX aTOMOB
yriepoaa M HMMEINUHA MO MeHbIIeH Mepe OAHY TPOMHYIO YIJIEPOA-YINIEPOJHYIO CBS3b.
[TpuMepsl aNKHHUIBHBIX TPYII BKIOYAKOT, 0€3 OrpaHu4eHusi, STUHWI, |-npornuami, 1-0yTHHUI
U T.I. AJIKHHWIbHBIE TPYNIbl OOBIYHO COIEpPIKAT OT 2 0 OKOJIO 24 aTOMOB yriepona, Oonee
4acTo OT 2 10 OkoJio 12 aToMOB yriiepona, Mpu 3TOM OoJjiee MPEANOYTUTENBHO OT 2 A0 OKOJIO 6
aTOMOB yrj€ponaa. AJKHUHUIbHBIE rpynribl, HCIOJB3YEMbIC B HACTOALIEM OOKYMEHTEC, MOIYT

HE00s3aTEILHO COOEPKATL OAHY NN Oouee AONOJIHUTECIIBHBIX I'PYIIIT 3aMECTHUTEJIE.

IIpy wWCHONB30BAHMM B HACTOSIIEM JOKYMEHTE, «allJ» O3HauaeT pajauKal,
00pa30BaHHBIN 3a CUET YJaJEeHUs] THAPOKCHIBHON TPYIIIBI OT OPraHUMYECKONH KUCIOTBL, H UMEET
obmyro dopmyny -C(0)-X, rne X oObMHO siBsieTCs] anu(aTUIECKUM, ATUIUKINYECKIM T
apomaruueckuM. [Ipumepsl  BrimouaroT — anudarudyeckue KapOOHWIJIBI,  apOMAaTHYECKHE
KapOOHUIBL, anudpaTHUECKue CyIb(QOHWIBL, apoOMaTHYECKHe CYIbQUHUIBL, anudaTudecKue

cynbuHmIBl, apomatudeckue docdarel, anuparndeckne pocdarsl u T.I. AUMIBHBIE TPYIIIBL
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HCIIOJIB3YEMbBIC B HACTOALIEM AOKYMEHTE, MOT'YT He00s13aTeIbHO COACPKATb AONOJHUTECIIBHBIC

IPyMIbI 3aMECTUTENEH.

HpI/I HUCIIOJIb3OBAHWKU B  HACTOALIEM  AOKYMCEHTEC, «AJUMOHUKIINYECKas»  O3Ha4acT
LIMKJIMYECKYIO KOJIBLIEBYIO CHUCTEMY, B KOTOPOH KOJBIO siBsiercs anudarndeckuM. Konblesas
CHCTEMA MOJKET COAEPKaTb OJHO WM Oosiee KOJell, IPH 3TOM IO MEHbIIEeH Mepe OJHO KOJbLO
SABJIACTCA aHHq)aTH‘{eCKHM. HpeI[HOLITI/ITeJ'IbeIe ATHMINUKITHYCCKHUE CUCTCMbI BKJIHOYAKOT KOJIbLA,
UMeoIIe OT OKOJIO 5 A0 OKOJO 9 aTOMOB yriepoAa B KOJbLie. ANUIUKINYECKHE TPYIIIbI,
UCTIONIb3YEMbIE B HACTOSIIEM JOKYMEHTE, MOTYT HeOOs3aTeNbHO COAEp)KaTh IOIOIHUTENbHBIE

IPYIIbI 3aMECTUTENIEH.

ITpu ncnonap30BaHNUN B HACTOALIEM AOKYMEHTE, «anudaTHuecKuiny o3Ha4aeT NnpsiMoil WiIu
Pa3BETBJEHHBIN YIJIEBOJOPOAHBIA paguKas, COAEp)KALIMA 1O JBAALATH YETBIPEX AaTOMOB
yIJIeposa, B KOTOPOM HACBIIEHHOCTh MEXAY JIOOBIMU ABYMsI aTOMaMH YIJIepOAa MPeICTABIISIET
co00i1 OMHAPHYIO, TBOWHYIO WJIM TPOWHYIO CBsi3b. AnmdaTuyeckas rpymnmna npeInodTUTEIbHO
comep:kut oT 1 10 okoso 24 aTOMOB yriepona, Oosee yacto ot 1 10 okoso 12 aToMoB yriepona,
npu 3ToM OoJjiee TPEANOoYTHUTENIbHO OT | 10 Okojso 6 atoMoB yriepoma. Ilpsmas wiu
pa3BeTBIEHHAsl Ienb anu(aTu4eckol TpPymmbl MOXeT ObITh IMpepBaHa OOHUM MU OoJjee
reTepoaToMaMu, KOTOpbIe BKJIFOUAKOT a30T, Kuciopon, cepy u docdop. Takue anuparudeckue
rpynIbl, IpEepBaHHbIE Ir€TEPOATOMAMH, BKJIHOYAKOT, 663 OTpaHUYCHUs, TMOJIMAJIKOKCHU, TAKHUEC KaK
MNOJUMAJIKWJICHIVIMKOJIH, IMOJHaMHWHBI U IMOJIMHUMUHBI. AHI/I(baTI/I‘-IeCKI/Ie I'PYyIIIibl, UCIIOJB3YEMBIEC B
HaCTOAIIEM OOKYMEHTEC, MOIYT He06513aTean0 COACPXKATb OOMNOJIHUTCIIBHBIC TI'PYIIIbI

3aMECTUTENIEH.

Ilpy wucnoap30BaHUM B HACTOSIIIEM JIOKYMEHTE, «aJKOKCH» O3HAdaeT pajuka,
00pa3oBaHHBIA MEXAY AJKUJIBHOW TPYIION M aTOMOM KHUCJIOPOIA, MPH 3TOM aTOM KHUCJIOpOaa
MPUMEHACTCA AJId MPUCOCANHEHHNS AJIKOKCU-TPYIIIIBI K I/ICXOI[HOﬁ MOJICKYIJIC. HpI/IMepr AJIKOKCH-
TPYII BKJIFOYAIOT, O€3 OrpaHUYEHUs, METOKCH, STOKCH, MPOMOKCH, M30MPOIMOKCH, H-OYTOKCH,
BTOP-OyTOKCH, mpem-O0yTOKCH, H-IEHTOKCH, HEOTIEHTOKCH, H-T€KCOKCH U T.T. AJIKOKCH-TPYIIIIBI,
UCIIOJIB3YEMbIE B HACTOSIIEM JOKYMEHTE, MOTYT HEOOS3aTeNIbHO COAEPIKaTh JIOTOITHUTENIbHBIE

IPYMIbI 3aMECTUTENEH.

IIppy wucnonp3oBaHMM B HACTOSIEM  JOKYMEHTE, «AMHUHOAJIKWI»  O3Ha4yaeT
amuHo3amemeHHbld C1-Ci2 alKWIbHBIA pagukal. AJIKHWIbHAsT 4YacTh YKa3aHHOTO paauKala
o0Opa3yer KOBaJEHTHYIO CBSI3b C HCXOAHOM MOJEKYJIOH. AMMHOTpyNIa MOXeT OBbITh
pacriono’keHa B JFOOOM TIOJOXKEHWH, M aMUHOAQJIKHWJIbHAs TPyNIa MOXKET ObITh 3aMelleHa

JOTIOTHUTEIbHON TPYIIION 3aMECTUTENISI B AJIKIJIBHON W/HJTH aMHUHO-YaCTH.
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IIpu ncnosb30BaHMM B HACTOSILIEM AOKYMEHTE, «apajKW» U «apUJaJKWD) O3HA4YaeT
apOMAaTHUYECKYIO TPYIIY, KOTOpasi KoBajJeHTHO cBs3aHa ¢ C1-Ciz aNKmIbHBIM panukanoM. HYacTe
AKMIIBHOTO pajinKajia 00pa30BaBILIeHiCS apajJKMIbHONW (MU apHJIaIKMIBHON) IPyIbl oOpasyeT
KOBAJICHTHYIO CBSI3b C MCXOAHOW MoJieKysioi. [Ipumeps! BKIFOUarOT, 0e3 orpaHudeHus, OeH3WI,
deHeTT M T.M. ApPANKWIbHbIE TPYIIIbL, HCIONB3YeMble B HACTOSIIEM IOKYMEHTE, MOTYT
HEeOoOs3aTeIbHO COJEPIKaTh JOMOJHUTENIbHBIE TPYIIbl 3aMECTUTENIeH, NPUCOSTUHEHHBIE K

IKWJIbHOMN, apWIbHON WM K OOEMM rpymmaM, KOTOpble OOpa3ylT YKa3aHHYIO PalUKaJIbHYIO

rpymouy.

IIpu mcrnonb30BaHUM B HACTOALIEM AOKYMEHTE, «apWil» U «apOMAaTUYECKUI» O3Hadaer
paaukajbl MOHO- WA HOJIHLIHKJIH“IGCKOﬁ Kap6OHHKHquCKOﬁ KOJ'II)I.[GBOﬁ CUCTEMbI, UMCIOIIIUEC
ofHO wiu Oonee apomaTHdeckux kojen. IlpuMepbl apuIIbHBIX TPyNN BKJIOYAIOT, 0Oe€3
orpanuvenusi, (¢enun, HadTwi, TerparuApoHadTHI, HMHAAHWI, HHAGHWI U T.OL
IIpennoururenpHble apuibHbIE KOJBLEBbIE CUCTEMbI UMEIOT OT OKOJIO 5 A0 OKojo 20 aTomMoB
yryiepoja B OAHOM win Ooyiee KOJbLAX. ApPHIIbHbIE TPYIIbL, HCIOJb3yeMble B HACTOSIIEM

HOKYMEHTE, MOTYT He00sI13aTeILHO COAECpIKaTb JOTIOJTHUTEJIbHBIC T'PYIIITbI 3aMECTHUTEJIEH.

HpI/I HCIOJIb3OBAHHWHU B HACTOAIIEM AOKYMCHTE, «TAJIOICH» U «TaJIOTCH» O3HA4Ya€T aToOM,

BbIOpaHHBIN U3 (TOpa, XJI0pa, Opoma u Hoxa.

IIpu HCIIOJIb30BAHUU B HACTOSILIIEM TIOKYMEHTE, «reTepoapuin u
«reTepoapoMaTUYECKUI» O3HAa4YaeT paaAuKall, COAEpPKALIMNA MOHO- WU MOJULHUKJINYECKOE
apOMAaTHUYECKOE KOJIBLIO, KOJBLIEBYIO CUCTEMY WM KOHAEHCHUPOBAHHYIO KOJIBLIEBYIO CUCTEMY, B
KOTOPOM MO MEHBIIEH Mepe OAHO U3 KOJIEeL[ SIBJISIETCS] apOMATUYECKUM U COAEPKUT OAUH WU
Oonee rerepoaTtoMoB. ['eTepoapuii BKJIOYAET TAKXKe KOHIEHCHPOBAHHBIC KOJIBIIEBBIE CHCTEMBI,
BKJIFOYAsl CUCTEMbI, B KOTOPBIX OHO HJIM OoJiee M3 KOHICHCHPOBAHHBIX KOJIEL HE COAEpKaT
reTepoaToMoB. l'erepoapuibHble Ipynmnbl, Kak INPaBWIO, COAEPKAT OAUH KOJBLEBOH aToM,
BBIOpAHHBIN M3 CEPbI, a30Ta WK KucIopona. [IpuMepsl reTepoapriibHbIX TPYI BKIIOYAKOT, 0e3
OrpaHUYeHusl, TUPUANHWI, MUPASUHUJ, NMUPUMUIUHWI, MUPPOJIHI, MUPA3OJINJ, UMHUAAZONINIL,
THA30JIWI, OKCA30JIMJI, M300KCA30JIMI, THAIHUA30JIMII, OKCAaaua3onwi, THOGEeHWI, ¢QypaHu,
XUHOJIMHWI, W30XUHOJHHWI, OCH3MMHIA30JI, OEH30KCA30JWI, XWHOKCATMHUI H T.IL
I'etepoapuibHble pagUKaJbl MOTYT ObITh TPUCOECAMHEHBI K UCXOIHOW MOJIEKYJIe HANPSMYIO WU
yepe3 CBS3bIBAIOIIMK (parMeHT, TakoH Kak amudarudeckas TpyINa WIH TeTePOATOM.
I'etepoapuibHble TPYIIBIL, HCIOJB3YEMbIE B HACTOSIIEM JIOKYMEHTE, MOTYT HEOOs3aTeNbHO

COACPKATL AOMMOJIHUTEIIbHBIC I'PYIIIIbI 3aMEeCTUTENIECH.
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Ilpn uncnonb30B3aHMM B HACTOAINEM AOKYMEHTE, «KOHBIOTUPOBAHHOE COEIMHEHHUE
O3Ha4aeT JIIOObIE aTOMBI, TPYIIIBl ATOMOB HIIM T'PYIIY CBS3aHHBIX aTOMOB, MOIXOMSINYIO IS
MPUMEHEHUs1 B Ka4€CTBE€ KOHBIOTUPYIOIIME IPyNnbl. B HEKOTOPBIX BapHaHTax peanu3aluu
n300peTeHNs] KOHBIOTUPOBAHHBIE COSAMHEHUSI MOTYT O0JIafaTh WIJIM BJIUSTh HA OAHO WM Oosee
CBOWCTB, BKJIKOYas, HO HE OrPAaHUYMBASCH 3THM, CBOWCTBa (hapMaKOAMHAMUKH,
(bapMaKOKUHETHKH, CBSI3bIBAHMS, aCOPOLIMH, KJIETOYHOTO PaCIpelesIeH s, KJIETOYHOrO 3aXBara,

3apsiga WM BbIBEICHUSI.

IIpy wucnonp30BaHMKM B HACTOSIIEM  JOKYMEHTE, €CIM He YKa3aHO W
HeMOI[I/I(l)I/IL[I/IpOBaHO HWHbBIM o6pa30M, KABYXLECMIOYCHYHBIC» OTHOCHUTCA K [ABYM OTACIbHBIM
OJIUTOMEPHBIM ~ COEAMHEHUsIM, KOTOpble TIHOpUAM30BaHbI Jpyr C 1pyrom. Takwue
IABYXLIETIOUEYHbIE COEJUHEHHs MOTYT HMeThb OAUH WIH Ooyee He THOPHIN30BAHHBIX
HYKJIEO3HJIOB Y OJHOTO MJIM 0OOMX KOHIIOB OJHOH Wi o0enx crnupaiei (BBICTYIIbI) W/WIJIN OJUH
i OoJiee BHYTPEHHUIX He rMOPUAM30BAHHBIX HYKJIEO3UAOB (HECOOTBETCTBHI), IPU YCIOBUH,
YTO CYLIECTBYeT IOCTATOYHAS KOMIUIEMEHTapHOCTb Ui COXPaHEHHs THOpUau3alMy IpH

(PU3UOJIOTHUECKHU PEIEBAHTHBIX YCIOBHUSIX.

B. HexoTopble coeIMHeHus

B HEKOTOPBIX  BapHaHTax peain3alliid HACTOALIECTO I/I306peTeHI/I$I MPUBEACHDBI
KOHBOTUPOBAHHBIC AHTUCMBICJIOBBIC COCOAHNHECHUA, COACpKalue AHTUCMBICJIOBBIC

OJIMT'OHYKJICOTUABI U KOHBIOTAT.

a. HekoTopble AHTHCMBbICJIOBbIE 0JIMTOHYKJIE0TH/bI

B HekoTOpBIX BapuaHTaxX peaju3alld HACTOSIIEr0 W300peTEeHUs MPUBEACHbI
AQHTUCMBICJIOBbIE OJIUTOHYKJIEOTHNbI. Takve aHTHCMBICIOBbIE OJUTOHYKJICOTHIbI COIEpPKAT
CBSI3aHHBIE HYKJICO3UIbI, U KK HYKJIEO3H]Il CONEPIKUT CaXapHbI ()parMeHT U a30THCTOE
ocHoBaHue. CTPYKTypa TAKUX aHTHUCMBICIIOBBIX OJIUTOHYKJIEOTHIOB MOKET OBbITh pACCMOTPEHA C
TOUYKH 3PEHUS] XUMHYECKUX OCOOEHHOCTEH (Hampumep, MOIU(PUKALNN U XapaKTePHBIX YYaCTKOB
MO UKATTHH ) u MOCJIEIOBATEIbHOCTH A30TUCTBIX OCHOBaHHI (Hampumep,
NOCJIEIOBATENIbHOCTh AHTHCMBICIIOBOTO OJIMTOHYKJIEOTHAA, CYIIHOCTb M IIOCIEAOBATEIbHOCTD

LIeJIEBON HYKJICMHOBOW KHCJIOTBI).

1. HexoTopble XMUMHYECKHE 0COOCHHOCTH

B HEKOTOPbIX BapUAHTaX peain3alun 1/1306pe'reH1/151 AHTHUCMBICJIOBBIN OJIMT'OHYKJICOTU
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COmEpPKUT OnHy wWin Oonee Monupukauuii. B HEKOTOPBIX TakWX BapUaHTAX peaH3aLUuN
U300peTeHNs]  AHTHCMBICJIOBbIE  OJNUTOHYKJICOTHABI  COAEp:KaT  OAWMH  uiau  Oosee
MOAN(PHUIMPOBAHHBIX HYKJICO3UIOB W/WIM MOAU(DHUIMPOBAHHBIX MEKHYKJICO3UIHBIX CBsi3ei. B
HEKOTOPBIX BapHAHTAaX pealin3aliy H300peTeHnss MOAN(ULINPOBAHHbIE HYKJIEO3UIbl CONEPKAT

MOAN(UIMPOBAHHBIN CaxapHBIA PparMeHT W/ HIH MOAU(PULIMPOBAHHOE a30THCTOE OCHOBAHHE.

1. HekoTopslie caxapHbie (hPArMEHTbI

B HekoTOpBIX BapHaHTax peaju3aly H300pETeHUs] COEANHEHHS] HACTOSALIETO OMMCAHUS
comepkarT  ogMH  uiau  Oomee  MOAU(DULUUPOBAHHBIX  HYKJIEO3UAOB,  COAEP KAIIUX
MOAU(UIMPOBAaHHBIN caxapHbIi pparmMeHT. Takue cOenMHEHUs, COAepsKallue OJuH Wiu Oonee
MOAM(PUIMPOBAHHBIX TI0 CaXapy HYKJIEO3HIOB, MOTYT OONaaaTh >KENaeMbIMU CBOHCTBaMH,
TAKUMU KakK yJyd4lIeHHas CTaOWIbHOCTb K HyKJiea3e WM YBEJIHYEHHAs CBSI3bIBAIOLIAS
appuHHOCTP K LEJEeBOH HYKJIEHHOBOW KHCIOTE, IO CPAaBHEHUIO C OJHMIOHYKJICOTHIOM,
COZlepIKaIM TOJBKO HYKJICO3HMIbI, KOTOPbIE COAEPIKAT MPUPOIHBIE caxapHble (parMeHTs. B
HEKOTOPBbIX BApHAHTAX peajn3aluy H300pereHus MOoAM(UIMPOBAaHHBIE caxapHble (parMeHThI
NPENCTAaBISIIOT  cOOOM  3aMelleHHble caxapHble (¢parMeHTl. B HEKOTOpBIX BapuaHTax
peanmzauuu M300peTeHus MOAU(UIMPOBAHHBIE CaxapHble (PparMeHThl MPEACTABISIOT COOOM
3aMeHHuTeNn caxapa. Takue 3aMEeHUTENH caxapa MOTYT COAEpKaTh OAHO WK Ooliee 3aMelIeHuiH,

COOTBETCTBYIOLIMX 3aMEIIEHHUSIM 3aMELICHHbIX CaXapHBIX (PparMeHTOB.

B HekoTOphIX BapHaHTaxX peaju3aluyd W300peTeHus MOAUGUIIMPOBAHHBIE CaXapHbIE
(bparMeHThI PEACTABISIIOT COOOH 3aMeIeHHbIe caXxapHble (pparMeHThl, ConepsKaliue OAUH WU
Ooylee HEMOCTHKOBBIX CaxXapHBIX 3aMECTUTENEH, BKIIFOYas, HO HE OrPAaHUYUBASICH HTHM,
3aMecTuTend B 2° w/wmm 5’ -nonoxkenusix. [lpumepsl 3amectuTeneii caxapa, NOAXOISALINX st 2 -
NOJIOKEHUS1, BKJIIOYAKOT, HO He orpannumBatotcs umu: 2°-F, 2'-OCH;3 («OMe» nimmn «O-meTwin»)
u 2'-O(CH2),0OCHj3 («MOE»). B HEeKoTOpBIX BapuaHTaX pean3aliil U300PETeHUs] 3aMECTUTEIb
caxapa B 2’-TIOJIOKEHUH BBIOPAaH U3 aJUIIIIA, aMHHO, a3uzo, Tuo, O-ammna, O-C1-Cio ankuna, O-
C1-Cio 3amemennoro ankmna; OCF3, O(CH2):SCH3, O(CH2)-O-N(Rm)(Rn) u O-CH»-C(=0)-
N(Rm)(Rn), roe kaxkaerii Rm u Rn HezaBrcumo npexacrapisier codoii H uimu 3amerneHHbIi uim
HezamemeHHbld C1-Cio ankui. [Ipumepsl 3amecTuTeneil caxapa B 5’ -MOJIOKEHUH BKJIFOYAIOT, HO
He orpaHuuuBaroTcs umu: S’-metmn (R wmmm S), S’-BuHmMn u S’-merokcu. B HekoTOpBIX
BapUAHTAX peajln3aluyd H300peTeHUs 3aMelleHHble caxapa cofepkar Oojiee OJHOro

HEMOCTHKOBOT'O CaxapHOTO 3aMeCTUTeNs, Hanpumep, 2°-F-5’-merun-caxapHeie GparMeHTsl (.,
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Hanpumep, Mexxknyrapoanyto 3asBky PCT WO 2008/101157, rae npuBeeHbI AOMOJHUTETHHBIE

5’, 2’-Ouc-3amMeleHHble caxapHble (PparMeHThl U HyKJICO3U/IbI).

Hyxneosunpl, comepskamque 2’-3aMelleHHbIe caXapHble (PparMeHThI, YIIOMHHAIOTCS Kak
2’-3aMelleHHble HYKJIEO3UAbl. B HEKOTOpBIX BapHaHTax peaju3aluu Hu300peTeHust 2’-
3aMEIIEeHHbIH HYKJIEO3U]] CONEPKUT 2’ -TPYIIY 3aMECTHUTEIs], BBIOPAHHYIO M3 rajioreHa, ajjuia,
amuHo, a3uno, SH, CN, OCN, CF;, OCFs, O, S umn N(Rm)-ankuna; O, S win N(Rpy)-ankennna,
O, S wm N(Rm)-anxuamna, O-ankwienmn-O-ajkuia, alKuHWIA, ajkapuia, apankmia, O-
ankapuna, O-apankuna, O(CHz)2SCH3,0-(CH»)2-O-N(Rm)(Rn) unu O-CHz-C(=0)-N(Ru)(Ru),
rae kaxaeli Rm m Rn HesaBucumo mpencrasnsier coboit H, amMMHO3amMTHYIO Tpynmy HIN
3aMeleHHbl unn HezameueHHblit C1-Cio ankuia. OTu 2’-rpynmsl 3aMecTuTenedl MOryT ObITbh
JOTOJHUTENPHO 3aMeIleHbl OAHOW uiau Ooyee TIpynmaMu 3aMecTHTeNeH, He3aBUCHUMO
BBIOPAHHBIMH M3 THAPOKCHIJIA, AMHUHO, aJKOKCH, KapOokcu, Oensmna, ¢enmna, Hutpo (NO2),

THOJIA, THOAJIKOKCH (S-aJIKWJja), TajioreHa, ajlKuia, apuiia, allkeHUIa 1 aJIKUHUIIA.

B HeEKOTOpBIX BapHaHTaxX pealu3alui H300peTeHHss 2’-3aMEeLICHHbIH HYKJICO3U/
copepxxut 2’-rpynny 3amecturessi, BbiOpaHHyro uz F, NHz, N3, OCF; O-CH3, O(CH2);NHa,
CH»-CH=CH;, O-CH;-CH=CH;, OCH;CH>OCH3, O(CH2)SCHs, O-(CH2)2-O-N(Rm)(Run),
O(CH»),0(CH2):N(CH3)2 u N-3amemennoro aneramuna (O-CHz-C(=0)-N(Rm)(Rn), rme
kaxabii Rm u Rn He3aBucumo mnpencraenser coboii H, aMHUHO3AIMUTHYIO TPYMNy WM

3amemessbii niu HesamerneHubid Ci1-Cro anku.

B HeKoTOpBIX BapHaHTaxX pealu3alui H300peTeHHus 2’-3aMELICHHbIH HYKJICO3U
COIEPIKUT CaxapHbIN (pparMeHT, copepskammii 2’ -rpymnmny 3amecturensi, BeiOpannyto u3 F, OCFs,
0O-CH3;, OCH2CH20CH3, O(CH2)2SCH3, O-(CHz)2-O-N(CHj3)2, -O(CH2)20(CH2):N(CHs)2 u O-
CH>-C(=0)-N(H)CHs.

B HeKoTOpBIX BapHaHTax pealu3alui H300peTeHHs 2’-3aMELICHHBbIH HYKJICO3UM
COIEPIKUT CaxapHbI (parMeHT, COAepsKalmid 2’ -rpymnmny 3amectutess, BelOpaHHyo u3 F, O-

CHs u OCH>CH»>OCH;3.

Hekotopsle MomuduIupoBaHHbIe caxapHble (parMeHTBl COIEp’KaT MOCTHUKOBBIN
CaxapHbIi 3aMECTUTENIb, KOTOPBIH 00pa3yeT BTOPOE KOJIBLO, YTO NPUBOAUT K TMOJYYECHUIO
OMLIMKIIMYECKOro caxapHoro (parmMeHta. B HEKOTOpPBIX TakMX BapHaHTaxX pealn3aluu
n300peTeHnst OMIMKINYECKUN caxapHbId (PparMeHT CONEP’KUT MOCTUK Mexay 4’ u 2’ aToMaMu
¢dbypano3Horo kojbia. Ilpumepsl Takux 4°-2° caxapHBIX 3aMECTHTEICH BKJIIOYAIOT, HO He

orpannunBatoTcsi UMHU: -[C(Ra)(Rb)]n-, -[C(Ra)(Rp)]n-O-, -C(RaRp)-N(R)-O- mmm —C(RaRp)-O-
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NR)-; 4'-CHz-2', 4'-(CH2),-2', 4'-(CHz)3-2', 4-(CH2)-O-2' (LNA); 4'-(CH»)-S-2'; 4'-(CH2)2-O-2'
(ENA); 4'-CH(CH3)-0-2' (cEt) n 4'-CH(CH20CH3)-O-2', u ero ananoru (cm., Hanpumep, NaTeHT
CIOA 7399845, Bermannbii 15 urons 2008 roma); 4'-C(CH3)(CH3)-O-2' u ero anamoru (ca.,
nanpumep, W02009/006478, onyonmnkoBanHblii 8 stHBapst 2009 rona); 4'-CH>-N(OCHj3)-2' u ero
ananoru (cm., nanpumep, W0O2008/150729, onyOnukoBanHueiii 11 nexabpst 2008 ropa); 4'-CHa-
O-N(CHj3)-2' (cm., nanpumep, US2004/0171570, onyOnukoBanHbIN 2 ceHTsI0pst 2004 roma); 4'-
CH;-O-N(R)-2' u 4'-CH»>-N(R)-O-2'-, rme xaxnmeii R He3zaBucmmo mnpexacrasisier codoit H,
3amutHyto rpynny wim C1-Crz anxwmr;, 4'-CHz-N(R)-O-2', roe R npencrasnsier coboit H, Ci-Ciz
AJTKUJI WK 3aL0UTHYIO rpynny (cm., nanpumep, natent CLIA 7427672, BeinanHblii 23 ceHTIO0ps
2008 roma); 4'-CH2-C(H)(CH3)-2' (cm., nanpumep, Chattopadhyaya, et al., J. Org. Chem.,2009,
74, 118-134); u 4'-CH,-C(=CHz)-2"' u ero ananoru (cm. onyOJUKOBAaHHYIO MeEXIyHApPOIHYIO
3asBky PCT WO 2008/154401, onybaukoBannyto 8 nekadpst 2008 rona).

B HekOTOpBIX BapuaHTax peajn3alui W300pETeHUs] TaKue MOCTHKH 4°-2° He3aBHCHMO
comepkat or 1 mo 4 cBA3aHHBIX rpymm, He3aBUCUMO BbIOpaHHbIX U3 -[C(Ra)(Rop)]n-
, “C(Ra)=C(Ro)-, -C(Ra)=N-, -C(=NRy)-, -C(=0)-, -C(=S)-, -O-, -Si(Ra)2-, -S(=0)x- u -N(Ra)-;

rae:
x paBeH 0, 1 umm 2;
n paseH 1, 2, 3 unu 4,

kaxabiii Ry u Ry He3aBUCHMO mipencraBisier coboit H, 3aluTHYO TpyIiny, TUAPOKCHI,
C1-C12 anxun, 3amernennbiii C1-Ciz ankun, Cr-Ciz ankenun, 3ameineHHbiii Cr-Cia ankenun, Ca-
Ci2 ankunmn, 3amemenHbii Cr-Ci» ankwamn, Cs-Cyo apun, 3amemenHbii Cs-Cyo apw,
reTepOLMKIINYECKUH paauKai, 3aMeIleHHbIH TeTePOLMKINYECKUN paJuKal, TeTepOoapul,
3ameleHHbli  rerepoapmi, Cs-C;  amuuuknuyeckudt  paguka’n, 3amenieHHeli  Cs-Cr
anmuuuknndeckuit pagukan, rajgored, OJi, NJiJa, SJi, N3, COOJ, auun (C(=0)-H), 3amemmeHHbIi

armt, CN, cynedonmn (S(=0)2-J1) umu cyasdokcun (S(=0)-11); u

kaxbiil J1 u Jo He3aBucumo nipencrasisietr codboi H, Ci-Crz ankun, 3amemennbiii C1-Cia
ankug, C2-Cr2 ankenmn, 3ameineHHbld Cr-Cia ankenun, C»-Cia ankuaui, 3ameineHHbd Ca-Cia
ankuamn, Cs-Cy apun, 3amemenHbiii Cs-Cyo apwi, aummn (C(=0)-H), 3amemneHHbId amm,
reTepOLIMKIINYECKUH pauKal, 3aMelIeHHbIN rerepounknndeckuii pagukai, Ci-Ci2 aMUHOAKHII,

3ameteHHbIH C1-C12 aMUHOAIKUIT W 3aIIUTHYIO TPYIITY.

Hykneosunpl, conepamue OMIHMKINYECKUE CaxapHble (PParMEeHThI, YIOMHUHAKOTCS Kak

6I/ILII/IK.]'II/ILIGCKI/IG HYKJICO3UAbl WHJIN BNA. BI/ILII/IKJII/I‘IGCKI/IC HYKJICO3UJbl BKJIKOYAKOT, HO HE
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orpaHuunBarOTCs UMH, (A) a-L-merunenokcu (4’-CHz2-O-27) BNA | (B) B-D-merunenokcu (4°-
CHz-0-2") BNA (Takke yrmoMHHaeMbIi Kak 3akpbiTas HykjenHoBas kuciora wim LNA) , (C)
stuneHokeu (4’-(CHz2)2-0-27) BNA, (D) amunookcn (4’-CHz2-O-N(R)-2’) BNA, (E) okcnamuHO
(4’-CH2-N(R)-O-2’) BNA, (F) wmermn(merunenokcu) (4’-CH(CH3)-O-2’) BNA (takke
YIIOMHHAEMbIH KaK CTepU4ecKd 3aTpynHeHHbId 3T win cEt), (G) merunen-tuo (4’-CH»-S-27)
BNA, (H) merunen-amuuao (4’-CH2-N(R)-2’) BNA, (I) merun-kapOouuknudeckuii (4’-CHa-
CH(CH3)-2’) BNA u (J) nponunen-kapboruknndeckuii (4’-(CHz)3-2’) BNA, kak mnokasaHo

HHMKE.

§ 0. Bx
-0
Ma
©)
% o_ Bx
i
)
o Bx } o Bx o_ Bx
N (H) s
G Maot - -
(G) R (0 H;
g 0. Bx

rae Bx npencrasnsier coboli pparMeHT a30THCTOrO OCHOBAaHUS, 2 R HE3aBUCHMO MpPENCTaBIseT

coboii H, 3amurayto rpynmny win C1-Ciz anku.

B nanHOl 00nacTy TEXHUKH WM3BECTHBI JOTOJHHUTENbHbIE OWULMKINYECKHE CaxXapHbIe
¢bparmenTe, Hampumep: 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 urons
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2007 rona); Elayadi et al., Curr. Opinion Invens. Drugs, 2001, 2, 558-561; Braasch ef al., Chem.
Biol., 2001, 8, 1-7; Orum et al., Curr. Opinion Mol. Ther., 2001, 3, 239-243; natertsr CIIIA Ne
7053207 6268490 6770748 6794499 7034133 6525191 6670461 u 7399845; WO 2004/106356,
WO 1994/14226, WO 2005/021570 u WO 2007/134181; nybmukauuu naterntos CIIIA No
US2004/0171570, US2007/0287831 u US2008/0039618; marentsr CIIIA ¢ cepuitHbIMH
HoMepamu 12/129154 60/989574 61/026995 61/026998 61/056564 61/086231 61/097787 u
61/099844; u Mexnynapoansie 3assku PCT Ne PCT/US2008/064591, PCT/US2008/066154 u
PCT/US2008/068922.

B HekoTOphIX BapmaHTax peanu3alMu H300peTeHHs OHLMKINYECKHE CcaxapHble
(bparMeHTbl M HYKJEO3WIbl, COAEpKal[e Takue OWLMKIMYECKHE CcaxapHble (parMeHTH,
JOTIOJTHUTENIBHO ~ ONPENeNsAT 10 H30MepHOH KoHurypauuu. Hanpumep, Hykieosun,
cozmepKalii MOCTUK 4’-2’-MeTUJIeH-OKCH, MOXeT ObITh B o-L koHdurypauuu wim B B-D
koH(purypauuu. Panee a-L-merunenokcu (4’-CH»-O-2°) Ounukinyeckre HYKJI€O3UAbl ObLIN
BHEIPEHbl B AHTUCMBICIOBBIE OJMIOHYKJIEOTHIBl, KOTOpble OOJagal0T aHTHUCMBICIOBOH

aktuBHOCTBIO (Frieden ef al., Nucleic Acids Research, 2003, 21, 6365-6372).

B HEKOTOpBIX BapuaHTaxX peanu3aluy U300peTeHHs 3aMeIleHHbIe CaxapHble (parMeHThI
cozmepkaT OOUH MM 0ojee HEMOCTHMKOBBIX CaxapHBIX 3aMecTuTeNed W oauH wim Oounee
MOCTHKOBBIX CaXapHbIX 3aMecTUTeNel (Hampumep, S'-3aMerieHHble U 4'-2’-MOCTHKOBBIE Caxapa).
(cm., Hanpumep, MesxxayHapoauyto 3assky PCT WO 2007/134181, onybnukoBanuyro 11/22/07,

B KoTOopoit LNA 3ameriena, Harpumep, S’ -MEeTUIBHON WK S’ -BUHIIIOBOH TPYIIION ).

B HekoTOpBIX BapHaHTax peaar3alMu W300peTeHHss MOIU(ULIMPOBAHHBIC CaXapHbIE
(parMeHTbl TpencTaBisIIOT coOO 3aMeHHMTeNHu caxapa. B HEKOTOPBIX TaKMX BapUAHTAx
peanu3anuyu H300pETEHHs] aTOM KHUCJIOpPOAAa IPUPOAHOrO caxapa SIBJISETCS 3aMELICHHBIM,
HalpuMep, aTOMOM Cepbl, YIJepoaa WM a30Ta. B HEKOTOPBhIX TAKUX BapUAHTAX pPeaTH3alud
n300peTeHns: Takol MOAM(ULUPOBAHHBINA CaXxapHbI (ParMEHT COAEPIKUT TAKKE MOCTHUKOBBIE
W/WIIN HEMOCTHKOBBIE 3aMECTUTENH, KaK ONMUCAHO Bbime. Hampumep, HEKOTOpbIE 3aMEHUTENN
caxapa comepxar 4’-aToM cepbl W 3aMelleHue B 2’-TIONOXKEHUW (CMm., Hanpumep,
onyOnMKoBaHHYIO nmaTeHTHYo 3asBky CLIIA US2005/0130923, onybnukoBannyo 16 uronst 2005
roga) wwin S5’-NOJOXKEHWH. B KadecTBe IOMOJHUTENBHOTO MPHUMEPa, OBLIM  OIMUCAHBI
KapOOLMKJINUECKe OMLMKINYECKUe HYKJIEO3HIbl, UMEKIue MOCTHK 4°-2° (cm., nanpumep,
Freier et al., Nucleic Acids Research, 1997, 25(22), 4429-4443 u Albaek ef al., J. Org. Chem.,
20006, 71, 7731-7740).

B HEKOTOpBIX BapHaHTAX peaNu3aluy H300pETeHHs] 3aMEHHUTENIH caxapa COAepKar

KOJIbIIA, MIMEIOLINe He 5 aToMoB. Hampumep, B HEKOTOPBIX BapHUaHTAX peajii3aluy H300peTeHus
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3aMEHHTENb caxapa comepkuT MopdoauHo. MopdoaMHO-COeTUHEHHST U WX TPUMEHEHHE B
OJINTOMEPHBIX COSAMHEHUSX OBLIO OMHCAHO B MHOTOYHCIIEHHBIX MATEHTAX U OMyOJMKOBAHHBIX
cratbsix (cm., Hampumep: Braasch ef al., Biochemistry, 2002, 41, 4503-4510; u nmarentsr CIIIA
5698685; 5166315, 5185444; u 5034506). IIpy uCMONB30BAaHUM B HACTOSIIEM JOKYMEHTE,

TEPMUH «MOP(OINHOY» 03HAUAET 3aMEHUTEIb caxapa, UMEIOIIUN CIEAYIOIIYIO CTPYKTYPY:

E_O 0 Bx

B HexkoTOpRIX  BapMaHTax  peajuzaluu  U300peTeHust  MOPQPOJMHO  MOTyT  OBITh
MOAU(PUIMPOBAHHBIMY, Hampumep, [100aBICHHEM WIM HW3MEHEHHWEM pa3jIMYHbIX TPYIII
3aMeCTHTeJIell B MPENCTaBJIEHHOW BbIIe CTPYKType MopdoauHo. Takue 3aMeHUTeaH caxapa

YIOMAHYTBI B HACTOAIIEM JOKYMEHTE KaK <<MOZ[I/I(1)I/I]_II/IpOBaHHbIe MOp(bO.]'II/IHO».

B xauecTBe npyroro npumMepa, B HSKOTOPbIX BAPHAHTAX PEATH3aLUU U300peTeHUs
3aMEHUTEJIb Caxapa COAEPKUT LIECTUUIIEHHBIN TeTparuaponupas. Takue TeTparujponupaHbl
MOT'YT OBbITh JONOJHUTEIBHO MOAM(UIIMPOBAHBI WK 3aMelneHbl. Hykieosunbl, conepxamiye
Takue MOAN(PUIIMPOBAHHBIE TETPArHAPOIUPAHBI, BKJIFOYAIOT, HO HE OTPAHMYUBAIOTCS HMH,
IeKCHUTOJIOBYIO HYKJIEMHOBYIO KUCIOTY (HNA), aHUTOJIOBYIO HYKJIEMHOBYIO KUCITOTY (ANA),
MaHHUTOJIOBYIO HYKJIEMHOBYIO KHCIOTY (MNA) (cMm. Leumann, CJ. Bioorg. & Med. Chem. (2002)
10:841-854), prop-HNA (F-HNA) u coenunenus, umeromue @opmyny VI

d; a5
T3_O 0 q3
a; Ay
q6 Bx
0
/7 RiR, %
T4
VI

rAc HE3aBUCUMO JJI KaXXO0ro U3 YKa3aHHOTO IO MEHBIIEH MEPE OAHOIO TETPAruAPONIHUPAHOBOTO

HYKJIe03uaHOoro asaynora @opmysr VI
Bx npencrasisier coboii pparMeHT a30THCTOrO OCHOBAHMS,

T3 u T4, KaKABIIA HE3ABUCUMO, MIPENCTABIISIIOT COO0I MEKHYKIICO3UIHYIO CBSI3bIBAFOIIYIO
TPYIIY, CBSA3BIBAOIIYIO TETPArUAPONUPAHOBBIM HYKJICO3UAHBIM AHAJIOr C AHTUCMBICIOBBIM
coenuHeHueM, win oguH u3 T3 u T4 mpencrapisier OO0 MEKHYKIICO3UAHYIO CBSI3bIBAIOLIYIO

rpynny, CBS3BIBAIOLIYIO TETParMApPONUPAHOBBIM HYKIECO3WIHBIA AHAJIOr C AHTHUCMBICIOBBIM
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coenuHeHuemM, a apyroii uz T3 u T4 mpeacrasnseT coboit H, ruapOKCHUI-3aIMUTHYIO TPYIITY,

CBSI3aHHYI0 KOHBIOTHPYIOIIYIO IPYNIy WK 5’ UM 3’ -KOHLIEBYIO TPy,

qi, g2, 93, Q4, g5, 6 U (7, KaXkKabIi He3aBUCUMO, mpencTaBisitoT codoit H, Ci1-Ce anxu,
zameneHHbiii C1-Ce ankui, C2-Ce ankennn, 3ameineHHbIA Cr-Ce ankennn, Cz-Cs aIKHHUI WU

3ametneHHbIN Cy-Cs aNKUHWUIT, U

kaxbiil 13 R1 1 Ry He3aBucMMo BbIOpaH U3: BOIOPOAA, TaJIOTeHa, 3aMEIeHHOTO HIIH
He3amerneHHOTo ankokcH, NJ1Jz, SJ1, N3, OC(=X)J1, OC(=X)NJ1J2, NJ3C(=X)NJ1J> u CN, roe X
npenctasisier codoit O, S umm NJy, u kaxasiii J1, J» u J3 He3aBucumo npencrasisier coboit H

i C1-Ce aNKuiL

B HexoTOpBhIX BapmaHTax peanu3alii U300peTeHusl NpHUBeNeHbl MOAM(DULINPOBAHHbBIE
THP nyxneozunst @opmyinbl VI, B KOTOpPBIX KaXAbIA (1, q2, 43, 4, (5, 6 U (7 NPEACTABISAET
coboii H. B HEKOTOpBIX BapHaHTaxX peain3alui H300peTeHus 10 MEHbINeH Mepe OuH U3 (1, (2,
q3, Q4 g5, Q6 U 7 ornmueH or H. B HeKoTOpBIX BapuaHTax peaju3aliyd H300pETEeHHs MO
MEHbIIeH Mepe OOuH U3 (1, (2, 43, (4, s, (6 ¥ 7 IpeACTaBiIsieT coOO MeTwi1. B HexkoTophix
BapHaHTax peanusauuu nzodperenus npuseneHsl THP nHykneosunsr @opmynsl VI, B koTOpBIX
omuH u3 R u Ry npencrasnsier codoii F. B HekoTophIx BapuaHTax peanuzanuu n3odpereHus Ry
npencTassier codboii grop, a Ry mpencrasisier coboii H, Ri npencrasisier codoit meTokcH, a R

npexacrasisier coboii H, u Ry npencrasnsier codoit MeTokcusTokcH, a Ry mpencrasnsier codoit H.

B nanHOW o00NacTd TEXHWKH H3BECTHBI TAK)KE MHOTHE JAPYrue OWIUKIUYECKHE U
TPULIMKJIMYECKHUE KOJbIIEBbIE CHUCTEMbl 3aMEHUTENIeW caxapa, KOTOpble MOTryT OBIThb
UCTIOJIB30BAHBI JJIsI MOAU(UKAIMN HYKJICO3UIOB IJisi BHEAPEHUS B AHTUCMBICJIOBBIE COEIUHENS
(cm., Hanpumep, ob030pHyrO ctathio: Leumann, J. C, Bioorganic & Medicinal Chemistry, 2002,

10, 841-854).

be3 orpannvenwus, mpuBeNeHbl Takke KOMOMHauMKU Moaudukanmi, Takue kak 2’-F-5°-
MeTUJI-3aMeIIeHHbIe HyKJeo3unbl (cM. MexnyHaponuyro 3assky PCT WO 2008/101157,
onyOnukoBaHHylo 8/21/08, rme ommcaHel apyrue 5°, 2’-OMcC-3aMEIIEHHbIE HYKJIEO3HIbI) U
3aMeHa aToMa KHCJIOpona pHOO3MIIBHOIO KOJbLIAa HA S W JOIMOJHHUTEIbHOE 3aMelleHne B 2’-
nojiockeHun  (cM.  omyOnukoBaHHyro 3asiBky Ha marent CIIIA  US2005-0130923,
onybmukoBaHHY0 16 wroHs 2005 roma) WM, albTEPHATUBHO, 5 -3aMelleHue OWITUKIHYECKON
HYKJIEMHOBOW  KHCIOTBI  (cM. MexayHaponnyto 3asBky PCT WO  2007/134181,
onyOnukoBanHyro  11/22/07, B  xoropoit  4'-CHz-O-2' OuIMKINYECKMHA  HYKJICO3H[
JOTOJHUTENIBHO 3aMeleH B S5 -TOJOKEHUH S5'-MEeTUJIBbHON WM S’ -BHHWIJIOBOW rpymmoi). beun

OMUCAaH TAKKC CUHTE3 U MMOJIYyUYCHUEC Kap6OLII/IK.]'II/ILIeCKI/IX 6I/II_II/IK.]'II/ILIeCKI/IX HYKJICO3UA0B BMECCTE C
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WX OJIMrOMepu3anred 1 OMOXUMHIECKUMU UCCIIeNOBaHUsIMH (cM., Hanpumep, Srivastava ef al., J.

Am. Chem. Soc. 2007, 129(26), 8362-8379).

B  HekoTOpbIX BapuaHTax peajH3alUd  HACTOSIIErO0  OMHCAHHUS  MPUBEACHBI
OJIUTOHYKJICOTU/IBI, conepIKarine MoIu(ULIUPOBAHHBIE HYKJICO3H/IbI. Taxue
MOIU(ULIMPOBAHHBIE  HYKJICOTHIBI  MOTYT  COAEepkKaTh  MOIH(UIIMpPOBaHHBIE  caxapa,
MOIU(ULIMPOBAHHBIE A30TUCTBIE OCHOBAHUS W/WJIM MOOU(PUIIMPOBAHHBbIC CBsi3H. KOHKpeTHbIE
MOIU(pUKALMKA BBIOMPAIOT TaK, YTOOBI MOJYYCHHBIE OJIMTOHYKJICOTHABI OOJIaNaIy KeJIaeMbIMH
XapakTepUCTUKaMU. B HEKOTOpBIX BapuaHTaxX peaju3aluud U300pPETeHHs] OJUTOHYKJICOTHIbI
conepskat oxuH win oonee PHK-monoOHpIX HyKI€031I0B. B HEKOTOPBIX BapHaHTaxX peajn3aluu

H300peTeHNs OJTUTOHYKJICOTU BT contepskat onuH mwiu Oonee JIHK-momoOHbIX HYKI€OTHAOB.

2. HekoTopbie MOHl/l(i)l/lKalll/ll/l A30THCThIX OCHOBAHUH

B HekoTOphIX BapmaHTax peaju3aluu HM300pEeTeHMs HYKJIEO3WUAbl HACTOSIIEro
ONMCAaHUsI COAepykaT OOHO MM Oojee HeMOAM(UIMPOBAHHBIX A30THCTHIX OCHOBaHMH. B
HEKOTOPBIX BAPUAHTAX PEANN3aLIH U300PETeHUST HyKJICO3U bl HACTOSIIIETO OMMUCAHUS COAEPIKaT

onHO M Oosee MOAU(HULIIUPOBAHHBIX A30THCTHIX OCHOBAHHIA.

B HexoTOpBIX BapHaHTax peaNu3aluyu HU300peTeHHs MOAM(UIMPOBAHHBIE A30THCTHIE
OCHOBaHUSI BBIOPAHBI M3. YHHBEPCAIbHBIX OCHOBAHHM, TMAPOPOOHBIX OCHOBAHUH, CMELIAHHBIX
OCHOBAHUH, YBEJIMYEHHBIX B pa3Mepe OCHOBAHUI U (PTOPHPOBAHHBIX OCHOBAHHI, OMUCAHHBIX B
HACTOSILIIEM JOKYMEHTE. S-3aMellleHHble MUPUMHUAUHBI, 6-azanupuMuansHbl U N-2, N-6 u O-6-
3aMELIeHHblE  MypPUHBL,  BKJIIOYasl  2-aMUHONPONWIANEHUH,  S-MPONUHWIypauuwi,  S-
MPONUHWILNUTO3UH, S-TUAPOKCUMETUI-LIUTO3UH, KCAHTHUH, TMIIOKCAHTHH, 2-aMHHOA[E€HUH, O-
METUJI U IPyrue ajJKWIbHble IPOU3BOIHbBIE aICHUHA U I'YaHUHA, 2-NIPONWI U JPyrue ajJKuibHbIE
NPOU3BOAHBIE AJ€HWHA W TyaHWHA, 2-THUOypauUWJ, 2-THOTUMHUH M 2-THOLMTO3MUH, 5-
rajorenypaiiyi U muto3uH, S-npommHmn (-C=C-CH3) ypauma W UWTO3UH U Jpyrue
AIKWHUJIbHBIE TIPOU3BOHBIE MUPUMUANHOBBIX OCHOBAHUM, 6-a30ypaLul, IUTO3UH U TUMUH, S-
ypauuna (rceBnoypauwi), 4-Tuoypanui, 8-rajoreH, 8-aMuHO, 8-THOJ, 8-THOATKUI, 8-THAPOKCHIT
U Jnpyrue 8-3aMelleHHble aJeHWHbI W TYaHWHBL, S5-TaJIOTeH, B YaCTHOCTH, S5-Opom, 5-
TpUQTOPMETHST M JPYyrHE S-3aMEIeHHbIE Ypaliibl W LUTO3HMHBL, 7-METWITYaHWH U 7-
MeTtunaneHus, 2-F-anenun, 2-aMuHOanAeHuH, 8-a3aryaHuH U 8-a3aajJeHUH, /-Aea3aryaHuH U /-
Jea3aafeHuH, 2-neasaryaHuH W 3-71€a3aaJieHHH, YHHUBEPCAJIbHBbIE OCHOBaHUS, TUApodoOHbIE
OCHOBaHUS, CMEILIIAHHbIE OCHOBAHHsI, YBEJIMUYECHHbIE B pa3Mepe OCHOBAaHUS U (PTOPUPOBAHHBIE
OCHOBAHUS, ONMCAHHBIE B HACTOSIIEM AOKyMeHTe. JlomoHuTenpHble MOAU(PHUIMPOBAHHBIE

A30TUCTBIC OCHOBAHUWA BKJIKOHAKOT TPULHUKIIMYCCKHUE NMHUPUMUAWHBI, TAKHE KakK (I)GHOKcaBI/IHa
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matuaue  ([5,4-b][1,4]6en30kcasun-2(3H)-on), ¢enornazuna uwutuaud (1H-mupumuno[S,4-
b][1,4]6en30tnasun-2(3H)-oH), Tak Ha3bBaemble G-clamp, Takue Kak 3aMeLIEHHBIN
¢deHokcasuHa mutuaAMH (Hanpumep, 9-(2-amuHosTOKCH)-H-mupumuno[S,4-b][1,4]0eH30kca3un-
2(3H)-oH), kapb6azona uwmrtuauH (2H-mupumuno[4,5-bJuHnon-2-oH), mUPUAOUHAONA LUTHIUH
(H-rmupuno[3',2":4,5 Jmuppono|2,3-d|nupumuans-2-oH). MonudunpoBaHHbIe a30TUCTbIE
OCHOBAaHHUSl TaK)XK€ MOTYT BKJIIOYATh Aa30THUCTbIE OCHOBAHMS, B KOTOPBIX IIyPUHOBOE WIIU
NUPUMHUIMHOBOE OCHOBaHHE 3aMEHEHO NPYTMMH TeTepOLMKJIAMH, Hamnpumep, 7-Iea3a-aJeHuH,
7-neazaryaHo3uH, 2-aMUHONUPUAMH U 2-MUPUAOH. JIOMOJHUTENBHBIE a30TUCTBIE OCHOBAHUS
BKJIFOUAIOT a30THUCThbIe OCHOBaHWs, omucaHHble B mareHte CIIIA Ne 3687808, ommcaHHble B
nyonukauun The Concise Encyclopedia Of Polymer Science And Engineering, Kroschwitz, J.1.,
pen., John Wiley & Sons, 1990, 858-859; onucannbie aBropamu Englisch et al., Angewandte
Chemie, MexayHaponnoe usnanue, 1991, 30, 613; u onucanubie B myOaukauu Sanghvi, Y.S,,
rnaBa 15, Antisense Research and Applications, Crooke, S.T. u Lebleu, B., pen., CRC Press,
1993, 273-288.

WnmoctpatuBuele nateHTsl CIIIA, B KOTOPBIX ONHCAHO MOJyYEHHE HEKOTOPBIX U3
BBILIEYIIOMSHYTBIX ~ MOAU(HULMPOBAHHBIX  A30TUCTBIX OCHOBAaHMH, a TaKXke JPYrux
MOAU(UIMPOBAHHBIX A30THCTBIX OCHOBAHMM, BKIIHOYAlOT, Oe3 orpanuuenus, U.S. 3687808,
4845205; 5130302; 5134066, 5175273; 5367066, 5432272; 5457187, 5459255, 5484908,
5502177; 5525711; 5552540; 5587469; 5594121, 5596091, 5614617, 5645985; 5681941,
5750692; 5763588, 5830653 u 6005096, HeKOTOpBIE U3 KOTOPBIX HAXOAATCS HA PACCMOTPEHUU
OIHOBPEMEHHO C HACTOSLIEN 3asiBKOM, M KayKAbIM U3 KOTOPBIX BKJIKOYEH B HACTOSAIINUNA TOKYMEHT

NMOoCPEACTBOM CCBUIKH B ITIOJTHOM oOBeMeE.

3. HekoTtopble MeKHVKJICO03HIAHbIC CBSI3H

B  HekoTOpbIX BapuaHTAaX peaju3alMyd  HACTOSALIEr0  OMUCAHHS  MPHUBEICHBI
OJIMTOHYKJICOTHIbI, COIEp KAIfe CBsI3aHHbIE HYKJICO3HIbl. B Takux BapuaHTax peann3aluu
U300peTeHnsl HYKJIEO3HIbl MOTYT OBITh  CBsI3aHBl BMECT€ TIPH [OMOINM  JIFOOOH
MEKHYKJICO3HIHOW CBs3HM. J[Ba OCHOBHBIX KJlacCa MEKHYKJICO3UIAHBIX CBS3BIBAIOIIMX TPYIII
ONPENeNSFOTCS M0 HAJIWYMI0 WM OTCYTCTBHIO atoma (ocdopa. HmmoctpaTuBHBIE
dochopconepxamue MEKHYKICO3UIHBIE CBSI3M BKJIIOYAIOT, HO HE OTrPAHUYHMBAIOTCS MHMH,
dochommrdupsr (PO), dochorpusdupsr, merundochonarsr, dpochopamunarsl u Tuodochars
(PS). UnmroctparuBablie He comep:xkamue Gochopa MeKHYKICOIUTHBIE CBSI3bIBAIOIINE TPYIIITBI
BKJIFOYAIOT, HO HE OrpaHu4mMBaroTcs uMH, MeTwieHMeTrmnuMuHO (-CH2-N(CHj3)-O-CH;-),
tnonmpup (-0O-C(0)-S-), tuonokapbamar (-O-C(O)(NH)-S-); cunokcan (-O-Si(H)2-O-); u
N,N'-mumerunrunpasut (-CH2-N(CH3)-N(CHj3)-). MonuduuupoBaHHbIe CBS3H, B CPABHEHUU C
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npupoaHbIME  (HOChHONUIUPHBIMU CBSI3SIMH, MOTYT OBITh HUCIOJB30BAHBI IS W3MEHEHUS,
OOBIYHO YBEJIMYEHUs] YCTOWYMBOCTH OJIMTOHYKJIEOTHAA K HyKiease. B HEKOTOpBIX BapHaHTax
peanm3anuy N300pEeTeHUs] MEKHYKIICO3UIHbIE CBSI3U, NMEIOLINE XHUPAIbHBIH aTOM, MOTYT OBITh
NOJY4YeHbl B BHIE pPALEMHUYECKOM CMECH WJIM B BHAE OTACIbHBIX SHAHTHOMEPOB.
UnmocTpaTuBHBIE  XHpaNbHBIE CBS3M  BKJIOYAIOT, HO HE OrPAaHUYUBAIOTCSI UMM,
ankundocponarsl u  tHOPOCchaTel. Crocobbl momydeHuss (Qocdopcomepkamux U He

comepkammx pochopa MEKHYKICO3UIHBIX CBSI3eH XOPOLIO U3BECTHBI CIELUATNCTAM B TaHHOM

00JIaCTH TEXHUKU.

ONUroHyKJIEOTHU I, OTIFICAHHBIE B HACTOSIIEM JTIOKYMEHTE, COIepIKaT ONMH WU OoJjee
ACUMMETPHUYHBIX LHEHTPOB u, CJIEAOBATECIIbHO, MOryT o6pa30135113aTb OHAHTHUOMEPHI,
aUacTepeoMepbl W JIPyrue CTePeou3OMepHbIe KOH(UTYypaluH, KOTOPble B COOTBETCTBUU C
aOCONIOTHOM CcTepeoxXuMuei MOryT ObITh onpenesenbl kak (R) unu (S), win, kak 1is aHOMEpOB
caxapa, wim kak (D) wiu (L), xak ayis aMUHOKHUCJIOT U T.A. B aHTHCMBICIOBbIE COENMHEHUS,

MNpeaACTaBJICHHBIE B HACTOAILIEM MNOKYMCHTE, BKIIFOYC€HBI BCE€ TaKUE€ BO3MOXKHBIE H30MEPHBI, a

TAKXKE UX PALEMUYCCKUE U ONITUICCKU YHUCTBIC (bOprI.

HeifiTpanbHbie CBSI3bIBAIOIINE JTHHKEPBI BKJIIOUAIOT, Oe3 orpanuyerus, Gochorpuddupsl,
metundocponare, MMI (3'-CH2-N(CH3)-0-5"), amun-3 (3'-CH2-C(=0)-N(H)-5'"), amun-4 (3'-
CH>-N(H)-C(=0)-5"), dopmanerans (3'-O-CH»-O-5') u trodopmaueransy (3'-S-CH»-O-5").
JIonoJHUTENbHBIE HEWUTpPaJbHbIE MEXHYKJICO3HIHbIE CBSI3W BKIIIOYAIOT HEHOHHBbIE CBSI3H,
colepsKalfe CHJIoKacaH (IMaKUJICUIIOKCAH), KapOOHOBBIA CIOXKHBIA 3dup, kapOokcamu,
cynbdun, cyapPoHOBBII CokHBIH 3¢up 1 amuasl (M., Hanpumep: Carbohydrate Modifications
in Antisense Research; Y.S. Sanghvi u P.D. Cook, pen., ACS Symposium Series 580; rnaBbI 3 u
4, 40-65). JlonoJHHUTEIbHbIE HEHTpPAJbHBIE MEXHYKJICO3HIHBIE CBSI3U BKIFOYAOT HEHOHHBIE

CBsI3H, coZieprkainue cMemannbie coctaBHbie yacTu N, O, S u CH,.

4. HexkoTopble MOTHBBI

B HekoTOpBIX BapHaHTaX pean3aliui U300PETEHUS] AHTHCMBICIIOBBIE OJIUTOHYKJIEOTH/IbI
comep:kaT OOWH Wik Ooyiee MOIUMUIMPOBAHHBIX HYKJIEO3UIOB (HAMpUMeEp, HYKJICO3H],
comepskamuii MOnU(GUIMPOBAHHBIN caxap W/Wau MOIU(DHUIMPOBAHHOE a30THCTOE OCHOBAHUE)
W/vnu OUH UK Oosiee MOTU(DUIIMPOBAHHBIX MEXKHYKIICO3UIHBIX CBsi3el. XapaKTepHBINA Y4aCTOK
TaknX MOoAM(UKAIUH B OJUTOHYKJIEOTHUAE YIIOMHUHAETCS B HACTOSIIEM JOKYMEHTE Kak MOTHUB. B
HEKOTOPBIX BapHaHTAX peain3alud NU300peTeHHs] MOTHUBBI Caxapa, a30THCTble OCHOBAHHS U

JIMHKEpa He 3aBUCAT APYT OT Apyra.

a. Hekxortopble caxapHble MOTHBBI




10

15

20

25

30

44

B HexoTOpBIX BapuaHTax pearu3aluy H300pETeHNsT OJTMTOHYKJIEOTHU B COAEPIKAT OOUH
wn Ooee TUIOB MOAU(ULIMPOBAHHBIX CaXapHBIX (P)ParMEHTOB W/WIJIM MPUPOIHBIX CaXapHBIX
(bparMeHTOB, PacHOJOKEHHBIX BAOJb OJIMTOHYKJIEOTH/IA WIIA €r0 00JIaCTH OIpeeIEHHBIM
00pa3oM WM B BUJE MOTHBA CaxapHOH Monudukau. Takue MOTHBBI MOTYT COAEPIKATh JIOObIE
caxapHble MOAU(UKALIIH, PACCMOTPEHHBIE B HACTOSLIEM JOKYMEHTE W/IIIN IPyTHUe N3BECTHBIE

Mou(pUKALIH caxapa.

B HexOTOpPBIX BapuaHTax pearn3aluy H300peTeHNs] OJTMTOHYKJIEOTH bl COAEPIKAT MU
COCTOSAT U3 00JIACTH, UMEIOIIEH caXapHbIii MOTHB ISIIMEPA, KOTOPBIH COAEPIKUT ABE BHELTHUX
00JIaCTH NI KKPbUIA» U LEHTPAIBHYIO HJIM BHYTPEHHIOK 00JIaCTh, UM «I311». DTH TPU 00JIACTH
CaxapHOro MOTHBA ranmepa (5’ -KpbLjIo, 31 U 3’ -KpbUIo) 00pa3yiOT HENPEPBIBHYIO
MIOCJIEIOBATENIbHOCTD A30TUCTBIX OCHOBAHMM, B KOTOPOH IO MEHbILEH Mepe HEKOTOPbIE U3
caxapHbIX (parMEeHTOB HYKJICO3UIOB B KJKAOM KpPbUIE OTJIIMYAIOTCS MO MEHbILEH Mepe OT
HEKOTOPBIX CaXapHbIX (PParMeHTOB HYKJICO3UIOB B I31e. B yacTHOCTH, O MeHbINEH Mepe Te
caxapHble (PparMEeHThl HyKJIEO3UIOB KAKAOTO KPbLJIa, KOTOPbIE PACHIONIOKEHBI OJIMXKe BCEro K
ny (3’-Ommxalimuil Hykieo3un 5’ -Kpbuia U 5’ -0nvkaliuni HykIeo3un 3’ -Kpblia),
OTJIMYAIOTCSI OT CaXapHOro (parMeHTa COCETHUX HyKJICO3UIOB B I31I€, ONPEAEsis TAKIM
00pa3oM rpaHuIly MeXIy KPbUIbSIMH U I3MIOM. B HEKOTOpBIX BapHaHTaxX pealn3aliu
n300peTeHns caxapHble (parMeHThI B I31I€ SIBISIFOTCS. OTMHAKOBBIMU MeXy co0oil. B
HEKOTOPBIX BAPHAHTAX PeaH3aLuy N300pETEHUs 311 COAEPIKUT OUH WK OoJiee HyKJIeO3HIOB,
UMEIOLIUX CaxapHbIi (JparMeHT, KOTOPbIH OTIMYAETCS OT CAXapHOTO (pparmMeHTa OJJHOTO WU
Oonee npyrux HyKJICO3UIOB B I3Me. B HEKOTOPBIX BapHaHTAX peau3alliy H300pETeHuUs
caxapHbIe MOTUBBI ABYX KPbUIbEB SIBJISFOTCS OAMHAKOBBIMU MEKAY COOOH (CHMMETPHYHbIH
caxapHbIi r3rnMep). B HEKOTOPBIX BapHaHTaX pean3alui U300PETeHUs] CaxapHbIe MOTUBBI 5’ -

KpbUIa OTIMYAOTCS OT CaXapHOro MOTHBA 3’ -KpbUla (ACHMMETPUUHBINA CaAXapHbIA [IIMED).

i. Hexortopsble 5’-KpbLIbS

B HeKOTOpBIX BapHaHTax pean3alii H300peTeHus S’ -KpbUIO r3Mepa COCTOUT U3 1-8
CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTaX peayn3aliil H300peTeHus 5’ -KpbuIo
r31Mepa COCTOUT U3 1-7 CBSI3aHHBIX HYKJIEO3UAO0B. B HEKOTOPBIX BapHaHTax pealn3aluun
n300peTeHns 5’ -KpbUIO TINMEPa COCTOUT U3 1-6 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX
BapHaHTaX pear3alii U300peTeHus 5’ -KPbUIO MIIMepa COCTOUT U3 1-5 CBsI3aHHBIX
HYKJICO3UJIOB. B HEKOTOPBIX BapHaHTaX peasu3alii H300pETeHUs 5’ -KPhIIO I3IMepa COCTOUT
U3 2-5 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTax pean3alui H300peTeHUs S’ -KPbUIO
r31Mepa COCTOUT U3 3-5 CBSI3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX BapHaHTax pealn3aluun

nu300peTeHns 5’ -KpbUIO TINMEPa COCTOUT U3 4 UJIH 5 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX
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BapHAaHTaX pean3aliii U300peTeHus 5’ -KPbUIO MIIMepa COCTOUT U3 1-4 CBsI3aHHBIX
HYKJIEO3UJIOB. B HEKOTOPBIX BapHaHTaX peau3aliy H300peTeHus 5’ -KphUIO I31Mepa COCTOUT
u3 1-3 CBsI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTax pealn3aluil H300peTeHHs S’ -KPbUIO
ra1IMepa COCTOUT U3 1 Ui 2 CBsI3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX BapuaHTax peanu3alun
n300peTeHns 5’ -KpbUIO rINMepa COCTOUT U3 2-4 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX
BapHAaHTaX pean3allii U300peTeHus 5’ -KPbUIO I3IMepa COCTOUT U3 2 HITH 3 CBSI3aHHBIX
HYKJIEO3UJIOB. B HEKOTOPBIX BapHaHTaX peau3aliy H300peTeHus 5’ -KphIIo I3rMepa COCTOUT
u3 3 win 4 CBSA3aHHBIX HYKJICO3UI0B. B HEKOTOPBIX BapHaHTax peann3anuy n3o00perenus 5’ -
KPBUIO I3IIMepa COCTOMT u3 | Hyksieo3una. B HEKOTOPBIX BapuaHTax peanu3aluy H300peTeHHs
5’-KpbLJIO IPIIMEpa COCTOUT U3 2 CBA3aHHBIX HYKJIEO3U0B. B HEKOTOPBIX BapUaHTaxX pealn3aluu
n300peTeHns 5’ -KphIIO I3NMepa COCTOUT U3 3 CBA3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX
BapUAHTAX peayn3alui U300peTeHus 5’ -KpbUIO M3IIMEPa COCTOUT U3 4 CBSI3aHHBIX HYKJICO3HIOB.
B HEKOTOpPBIX BapUaHTax peau3alii H300peTeHus 5’ -KpbUIO MIMepa COCTOUT U3 5 CBSI3aHHBIX
HYKJIEO3HJIOB. B HEKOTOpBIX BapuaHTaxX peasn3aliy H300peTeHus 5’ -KpbUIo IIIMepa COCTOUT

13 6 CBA3AHHBIX HYKJIEO3UOB.

B HekoTOpBIX BapHaHTax peaan3alyuy U300peTeHns 5’ -KpbUIO IIIIMepa COAEPIKUT T10
MEHbIIIeH Mepe OAMH OUIMKJINYECKH HyKJIe0o31I. B HEKOTOpBIX BapHaHTax peaynu3aluu
n300peTeHns 5’ -KPbUIO ramMepa COAEPKUT IO MEHbIIEeH Mepe J1Ba OMLIMKIIMYECKUX HYKJICO3H A,
B HeKOTOpPBIX BapUaHTax peau3alui H300peTeHUs: 5’ -KPbUIO MIMepa COAEPHKHUT MO MEHbIIEH
Mepe TP OUIMKIMYECKHX HYKJIe03uaa. B HEKOTOPBIX BapHaHTaxX pean3alii H300peTeH s 5 -
KPBUIO I3TIMEPa CONEPIKUT IO MEHbIIEeH Mepe YeThlpe OMLIMKINYECKUX Hykiieo3una. B
HEKOTOPBIX BAPHUAHTAX Peai3aliy H300PETeHUs 5’ -KPBUIO rINMepa COAEPIKUT IO MEHbLICH
Mepe OAWH CTEPUUECKH 3aTPYIHEHHBIN STUI-HYKJIEO3UI. B HEKOTOPBIX BapuaHTax peaanu3aluu
n300peTeHns 5’ -KPhUIO r3Mepa COAEPIKUT 1o MeHblel mepe onua LNA Hykieo3un. B
HEKOTOPBIX BAPHAHTAX PeATTU3aLIH H300PETEHUS KAKIBIH HYKJICO3UA S5’ -Kpbhljia I3Mepa
npeacTaBisieT coOON OUIIMKITMYECKUH HYKJIEO3UA. B HEKOTOPBIX BapHaHTaX peaH3aluu
M300peTeHNs KAKABIH HYKJIEO3Ua S’ -Kpblla I3IIMepa MPEeACTaBIsIeT COO0H CTepHUYeCcKH
3aTPYAHEHHBINH 3TUJI-HYKJICO3U1. B HEKOTOPBIX BapHaHTaX peai3aliyi H300pEeTEeHMs KasKIbIH

HYKJIEO3U] 5’-Kpblia r3nMepa npeacrasisier codoit LNA Hykiieo3un.

B HeKOTOpPBIX BapHaHTax pearn3aliuy H300peTeHus 5’ -KPbUIO I3IIMepPa COAEPIKUT IO
MEHbIIEH Mepe OUH He OMLIMKIMYECKU MOIU(UIIMPOBAHHBIN HYKJIe03UA. B HEKOTOPBIX
BapHAHTaX peajn3alii U300peTeHus S’ -KPbUIO MIMepa COASPKUT 1O MEHbBIIIeH Mepe OUH 2’-
3aMeIIeHHbIA HYKJIeO3H . B HEKOTOPBIX BapHaHTax peajn3auny H300peTeH s 5 -KpbLIo

I3IIMepa CoNepkUT o MeHblueil mepe oauH 2°-MOE nykieosusn. B HeKOTOpbIX BapuaHTax
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peanu3annu U300peTeHus 5’ -KpbUIO TAMMEpa CONEPIKHT MO MeHbInel Mepe oauH 2°-OMe
HYKJIEO31J. B HEKOTOPBIX BapHaHTax peayn3alui H300peTeHNsT KaXKIbIi HYKJIEO3H ] 5’ -Kpbliia
TIIIMEpa MPeNCTaBisieT co0ol He OMUUKIINIeCKUit MOAU(UITNPOBAHHBINA HYKJIeo3u . B
HEKOTOPBIX BAPHUAHTAX PeaTT3aLH H300PETEHUs KAKIBIH HYKJIEO3UA S5’ -Kpbhljia I3rMepa
npeacTaBsieT COOO0H 2’ -3aMeleHHbIN HYKJIeO3H . B HEKOTOPBIX BapHaHTaX peasin3aluu
M300peTeHNs KaKAbIN HyKJIeo3ua 5’ -Kpbuta rnMepa npeacrasisier codoit 2’-MOE nykneozun.
B HexOTOpBIX BapHaHTax pearn3aliy H300peTeHnsT KaXKIbli HYKJIEO3U I 5’ -Kphliia r3nMepa

npexacrasisier codoii 2°-OMe Hykeo3u.

B HexOTOpBIX BapHUaHTax pearn3aluy U300peTeHus 5’ -KpbUIO I3IIMepPa COAEPIKUT O
MeHbLIEeH Mepe OIUH 2’ -1e30KCUHYKIIe031]. B HEKOTOPBIX BapHaHTax peanu3aluu H300peTeHus
Kbl HYKJIEO3U] 5’ -Kpbla I31IMepa MPeACTaBIsseT co00H 2’ -ne30kcunykieo3un. B
HEKOTOPBIX BAPHAHTAX PeaTH3aluu U300peTeHNs 5’ -KPbUIO I31IMepa COAEPIKUT 110 MEHbIIEH
Mepe OMH pHOOHYKJIe0o3u. B HeKOTOPBIX BapHaHTax peaynu3aluy H300peTeH st KaxK bl
HyKJICO3UJ 5’-KpbLIa I3TIMepa MPeACTaBiIsAeT co0oil puboHykieo3nn. B HeKoTOopbIX BapuaHTax
peaynu3aluy H300peTeHust OAHH, Ooee OJHOTO MM KaXKAbIH U3 HYKJI€O3UA0B 5’ -Kpblia

npencrasisier coboit PHK-nmonoOHbIit Hykieo3usa.

B HekoTOpBIX BapHaHTax peaan3anuy U300peTeHns 5’ -KpbUIo IIIIMepa COAEPIKUT T10
MEHbIIIeH Mepe ONMH OUIUKIMYECKUN HYKJIEO3U ] U 110 MEHbIIEH Mepe OIUH He OULIMKITNIECKUI
MOAU(UIMPOBAHHBINA HYKJIEO3H . B HEKOTOPBIX BapUaHTaX pean3allii H300peTeHus 5’ -KpbLUIo
rSIMepa CONEPIKUT IO MEHbLICH Mepe OAMH OMLIMKINYECKUN HYKJICO3UA U TIO MEHbIIEH Mepe
OIIWH 2’-3aMeIleHHbIN HYKJIe03H . B HEKOTOPBIX BapUaHTaX pean3aliu U300peTeHus 5’ -KpbLUIo
rSIIMepa CONEPIKUT 10 MEHbLICH Mepe OAMH OMLIMKINYECKUN HYKJICO3UA U TIO MEHbIIEH Mepe
omuH 2’-MOE nykneo3nn. B HEKOTOPBIX BapHaHTax peaqn3aluu H300peTeHus S’ -KpbUIo
I3IIMepa COIEPIKUT 10 MEHbLICH Mepe OIMH OMLIMKINYECKUN HYKJICO3UA U TIO MEHbIIEH Mepe
omuH 2’-OMe HykJieo3un. B HEKOTOPBIX BapHaHTaxX peajn3auuy H300peTeHHs 5’ -KPbUIo
r3IMepa COIEPIKUT IO MEHbLICH Mepe OAMH OMIMKINYECKUN HYKJICO3UA U TIO MEHbIIEH Mepe

ONUH 2’-J1€30KCHUHYKJICO3 U],

B HeKOTOpPBIX BapuaHTax pearn3aliui H300peTeHus 5’ -KpbUIO I3IIMepPa COAEPIKUT IO
MEHBIIEH Mepe OUH CTEPUYECKH 3aTPYAHEHHBIN 3TUI-HYKJIEO3U]] U IO MEHbIIIEH Mepe ONUH He
OnLmKIUecKuii MOTU(PUIIMPOBAHHBIN HYKJIEO3U. B HEKOTOPBIX BapHaHTaxX peajn3anuu
U300peTeHNs 5’ -KPBUIO r3MMepa COAEPIKUT 10 MEHBIIEH Mepe OIMH CTEPUIECKHU 3aTPyIHEHHBIN
STUJI-HYKJIEO3U]] U 110 MeHbIlIeH Mepe OIUH 2’ -3aMelIeHHbIH HykJIeo3ua. B HekoTopbIx

BapHAHTaX pean3ally U300peTeHus 5’ -KPbUIO MIIMepa COASPKUT 1O MEHbIIEH Mepe OJTUH
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CTepUYeCKH 3aTPyAHEHHbIN 3TU-HYKJIE03U U 1o MeHblIel Mepe oauH 2’ -MOE nykneosua. B
HEKOTOPBIX BAPHAHTAX PeaM3allH H300PETEHNUs 5’ -KPBUIO I3NMepa COAEPIKUT 10 MEHbLIEH
Mepe OAWH CTEPUUECKH 3aTPYAHECHHBIN STUI-HYKJICO3U] U TIO MEeHbIIeH Mepe onuH 2°-OMe
HYKJIEO31J. B HEKOTOPBIX BapHaHTax peann3alui H300peTeHus 5’ -KpbUIo M3IMepa COAEPIKUT O
MEHbIIIeH Mepe OIMH CTEPUUYECKHU 3aTPyAHEHHbIN 3TUI-HYKJIEO3U U IO MEHbLIEH Mepe OfuH 2’-

AC30KCHUHYKJICO3U .

ii. Hexortopsble 3’-KpbLIbs

B HexoTOpBIX BapuaHTax peann3aluu H300peTeHus 3’ -Kpbulo r3nMepa CocTouT u3 1-8
CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTax peann3anuy n300peTeHus 3’ -Kpbuio
ra1Mepa COCTOUT U3 1-7 CBSI3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX BapUaHTax pealn3alun
n300peTeHns 3’ -KphUIO r3IMepa COCTOUT U3 1-6 CBA3aHHBIX HYKJI€03Ua0B. B HEKOTOPBIX
BapUAHTAX peaNn3alui U300peTeHus 3’ -KpbUIO MIMeEpa COCTOUT U3 1-5 CBSI3aHHBIX
HYKJIEO3HJOB. B HEKOTOPBIX BapHaHTaxX peasu3aliy H300peTeHust 3’ -KpbuIo I3IMepa COCTOUT
U3 2-5 CBA3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX BapHaHTaX pealn3aliuy u300peTeHus 3’ -Kpbuio
I3IIMEPa COCTOUT U3 3-5 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTaxX peanu3aluu
u300peTeHus 3’ -KphIIO r3mMepa COCTOUT U3 4 UM S CBS3aHHBIX HYKJI€O3UIO0B. B HEKOTOPBIX
BapUAHTAX peayn3aluu U300peTeHus 3’ -KpbUIO MIMeEpa COCTOUT U3 1-4 CBSI3aHHBIX
HYKJICO3UJIOB. B HEKOTOPBIX BapHaHTaX peau3aliy H300peTeHus 3’ -KpbUIo Ir3MMepa COCTOUT
u3 1-3 CBsI3aHHBIX HYKJICO3UI0B. B HEKOTOPBIX BapHaHTaxX pean3alul H300peTeHUs 3’ -KPbLUIO
r31IMepa COCTOUT U3 1 Ui 2 CBsI3aHHBIX HYKJIEO3UJIOB. B HEKOTOPBIX BapuaHTax peanu3alun
n300peTeHus 3’ -KpbUIO IIIMEPA COCTOUT U3 2-4 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX
BapHAHTAaX pean3aliy U300peTeHus 3’ -KPbUIO M3Mepa COCTOUT U3 2 HITH 3 CBSI3aHHBIX
HYKJICO3UJIOB. B HEKOTOPBIX BapHaHTaX peau3aliy H300peTeHus 3’ -KpbUIO I3IMepa COCTOUT
u3 3 win 4 CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTax peanu3zauui n3odperenus 3’ -
KPBUIO I3TIMepa COCTOHT U3 | Hykyieo3una. B HEKOTOPBIX BapHaHTax pealn3aliuy H300peTeHHs
3’-KpBLIO I3IIMepa COCTOUT U3 2 CBSI3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapuaHTax peanu3aluu
u300peTeHuns 3’ -KpbUIO IIIMEPA COCTOUT U3 3 CBS3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX
BApUAHTAX pean3alii U300peTeHns 3’ -KpbUIO M3IIMeEPa COCTOUT U3 4 CBSI3AHHBIX HYKJICO3HIOB.
B HekoTOpBIX BapHaHTax peain3aliy H300peTeHus 3’ -KPbLUIO r3IMepa COCTOUT U3 5 CBSI3aHHBIX
HYKJICO3UJOB. B HEKOTOPBIX BapHaHTaX peau3aliy H300peTeHus 3’ -KpbUIO I3IIMepa COCTOUT

13 O CBSI3aHHBIX HYKJIEO3HIOB.

B HexoTOpBIX BapuaHTax pearu3aluy H300peTeHus 3’ -KpbUIO I3IIMepPa COAEPIKUT IO
MEHbIIEH Mepe OUH ONIMKINYECKUN HYKJIe03Uu . B HEKOTOPBIX BapHaHTax pean3aluu

n300peTeHnst 3’ -KPhUIO r3NMepa COAEPIKUT 10 MEHBIIEH Mepe OIMH CTEPUIECKHU 3aTPyIHEHHBIN
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STHII-HYKJIE03U . B HEKOTOPBIX BapuaHTax peasn3alui n300peTeHus 3’ -KpbuIo r3rnMepa
COZIep>KUT Mo MeHblIel Mepe oauH LNA Hykneo3un. B HekoTOpbIX BapuaHTax peanu3aluu
n300peTeHns KaKIbIN HyKJIeO3u 3’ -KpbUia T3NMepa MpencTaBisierT coO0H OMIMKITMIeCKUi
HYKJIeO3U . B HEKOTOPBIX BapHaHTaX pear3alui H300peTeHUsT KKl HYKJIeO3U ] 3 -Kpblia
r3IMepa MpencTaBisieT coO0l CTepUYECKH 3aTPYAHEHHBIH 3TUII-HYKJIE03UA. B HEKOTOPBIX
BapUAHTAX peayn3alii N300pETeHNs KaXKIbIi HYKJIEO3H 3 -Kpblila I3TIMepa MPeICTaBISIET

coboit LNA nykiieo3un.

B HexoTOpBIX BapuaHTax peanu3aluu H300peTeHus 3’ -KpbUIO I31IMepa COAEPIKUT O
MEeHbIIEeH Mepe OJMH He OULIMKIMYECKUI MOAU(UIIMPOBAHHBIN HyKJIeo3ua. B HEKOTOPBIX
BapUAHTAX peajn3aluy U300peTeHus 3’ -KpbuIo M3Mepa COAEPKUT MO MEHbILEH Mepe ABa He
OMLIKIIMUECKUX MOAU(PULIMPOBAHHBIX HYKJI€03Ua. B HEKOTOPBIX BapHaHTax peatu3aluu
n300peTenus 3’ -KpbUIo IIIMepa COAEPIKUT MO MEHbIIEH Mepe TPU He OUIMKIMYECKUX
MOAM(UIIMPOBAHHBIX HYKJIEO3HIa. B HEKOTOPBIX BapHaHTaxX peatnu3aliy u300peTeHust 3’ -KpbLUIo
I9TIMEpa COAEPIKHUT MO MEHbIIEH Mepe YeThIpe He OUIMKIMYECKIX MOTU(PHLIINPOBAHHBIX
HyKJIeo3Ha. B HEKOTOPBIX BapHaHTaxX peaan3auny H300peTeHus 3’ -KpbUIo IIIIMepa COIepIKUT
10 MEHbIIIEeH Mepe OAH 2’ -3aMelleHHbIH Hykieo3u . B HeKOTOphIX BapuaHTax peanu3alnuu
u300pereHus 3’ -KpbUIO rImMepa COAEPKUT 1o MeHbluel mepe oaud 2’ -MOE nykieosun. B
HEKOTOPBIX BAPHUAHTAX peaH3alii H300peTeHus 3’ -KPbIIO rIMepa COAEPIKUT 10 MEHbLICH
mepe onuH 2’-OMe HykJeo3na. B HEKOTOPBIX BapHaHTaxX peau3aliuy H300PETeHUS KaXKIblil
HYKJIEO3U] 3’ -KpbLIa M3NMepa MPEACTaBIsieT COO0H He OUIUKINYEeCKHA MOTU(UIIMPOBAHHBIN
HYKJIEO3UJ. B HEKOTOPBIX BapHaHTax peayn3alui H300peTeHUsT KaXK bl HYKJIEO3H ] 3’ -KpbLiia
rIIIMepa MPencTaBisieT coO0l 2’ -3aMeIeHHbIH HyKJIeo3u . B HEKOTOPBIX BapuaHTax
pean3anuy H300peTeHUs KAKABIH HYKJIe03ua 3’ -Kpblia ranmepa npencrasisier codoit 2’-MOE
HYKJIEO3UJ. B HEKOTOPBIX BapHaHTax peain3alui H300PETeHUsT KaXKIbIi HYKJIEO3H] 3’ -KpbLiia

rIIMepa npencrasisieT codoit 2’-OMe HyKIeo3u .

B HekoTOpBIX BapuaHTax pearu3aluy H300peTeHus 3’ -KpbUIO I3IIMepPa COAEPIKUT IO
MEHbIIEH Mepe OJUH 2’ -1e30KCUHYKIIE031. B HEKOTOPBIX BapHaHTaxX peatn3alud H300peTeHUs
KaXXIbIA HYKJIEO3H] 3’ -Kpblla I3TIMepa MpeaCcTaBIsieT co00i 2’ -ne30kcunykieo3nn. B
HEKOTOPBIX BAPHAHTAX pPeai3aliy H300peTeHus 3’ -KPhUIO I3NMepa COAEPIKUT 110 MEHbLIEeH
Mepe OMH PHOOHYKJIEO3UI. B HEKOTOPBIX BapHaHTaX peanu3aluy H300PETEeHMs KasKIbIi
HyKJI€03H[ 3’-KpbUla r31Mepa MpeacTaBisieT co0oi puboHykieo3na. B HekoTopbIx BaprHaHTax
peanuzanuy n300peTeHust oauH, Oosiee OHOTO MM KaXKIbIi U3 HYKJIEO3UIO0B 5’ -KpbLIa

npencrasisier coboit PHK-monoOHbIif Hykieo3un.
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B HexoTOpBIX BapraHTax pearu3aluu H300peTeHus 3’ -KpbUIO I3IIMepa COAEPIKUT IO
MEHbIIIeH Mepe ONMH OUIUKIIMYECKUN HYKJICO3U ] U [0 MEHbINEeH Mepe ONH He OULIMKITNIeCKUH
MOAU(UIMPOBAHHBINA HYKJI€O3H . B HEKOTOPBIX BapuaHTax peasn3aluu H300peTeHus 3’ -Kpbuio
I3IIMepa COIEPIKUT 10 MEHbLIEH Mepe OAMH OMIUKINYECKUN HYKJIEO3UA U TIO MEHbIIEH Mepe
OIIMH 2’-3aMeIleHHBIN HyKJIeo3Hu . B HEKOTOPBIX BapuaHTax peann3alnu n300pereHus 3’ -Kpbuio
I3IIMepa CONEPSKUT 110 MEHbLIEH Mepe OAMH OMIMKINYECKUN HYKJIEO3UA U TIO MEHbIIEH Mepe
onuH 2’-MOE nykneo3nn. B HEKOTOPBIX BapHaHTax peanu3auuu H300peTeHus 3’ -Kpbuio
I3IIMepa COIEPSKUT 10 MEHbLIEH Mepe OAMH OMLUKINYECKUN HYKJIEO3UA U TIO MEHbIIEH Mepe
onuH 2’-OMe Hykiieo3un. B HEKOTOPBIX BapHaHTax peaau3anuy u300peTeHus 3’ -Kpbuio
I3IIMepa COIEPSKUT 110 MEHbLIeH Mepe OANH OMLIMKINYECKUN HYKJIEO3UA U TIO MEHbIIEH Mepe

OJIUH 2’-N1e30KCUHYKJICO3 U],

B HekOTOpBIX BapHaHTax peaan3anuy U300peTeHus 3’ -KpbUIo IIIMepa COAEPIKUT IO
MEHbIIEH Mepe OMH CTEPUUYECKHU 3aTPYAHEHHbBIN STUI-HYKJICO3UA U IO MEHbIIEH Mepe OJUH He
OMIMKINYeCKUH MOAU(PUIIPOBAHHBII HYKI€03UA. B HEKOTOPBIX BapuaHTaxX pealnu3aliu
n300peTeHus 3’ -KpbUIo IIIIMepa COAEPIKUT IO MEHBIIEH Mepe OIMH CTePUYECKH 3aTPyAHEHHbIH
STUII-HYKJIEO3U U IO MeHbLIEeH Mepe OJUH 2’ -3aMelleHHbIN HyKJIeo3u . B HeKoTopbIx
BapUAHTAX peasn3alyy n300peTeHns 3’ -KphUIo r3Mepa COAEPKUT 110 MEHbIIEeH Mepe OuH
CTepUYECKH 3aTPyAHEHHbIN 3TUI-HYKJIEO3U 1 U 10 MeHblel Mepe oauH 2’ -MOE nykneosun. B
HEKOTOPBIX BAPHUAHTAX peaT3aliy H300peTeHus 3’ -KPbUIO rIMepa COAEPIKUT O MEHbLICH
Mepe OAWH CTEPUYECKH 3aTPYAHEHHBIN STUJI-HYKJICO3U] U TIO MEeHbIIeH Mepe onuH 2’ -OMe
HYKJIEO3UJ. B HEKOTOPBIX BapHaHTax peayn3alu H300peTeHus 3’ -KpbUIO M3IMeEpa COAEPIKUT O
MEHbIIIEeH Mepe OIMH CTEPUYECKHU 3aTPyAHEHHBIN 3TUII-HYKJIEO3U1 U IO MEHbLIeH Mepe OfuH 2’-

AC30KCHHYKJICO3U .

B HexoTOpBIX BapuaHTax pean3aluu H300peTeHus 3’ -KpbUIO IIIIMepPa COAEPIKUT IO
MeHbIel Mepe onrH LNA HykJ1e03u 1 10 MEeHbIIEH Mepe OJUH He OUIIUKITNIeCKH
MOAU(UIUPOBAHHBINA HYKJIEO3H . B HEKOTOPBIX BapuaHTaxX pean3aluu H300peTeHus 3 -Kpbuio
r31IMepa CONEPKUT O MeHbIe Mepe onuH LNA HyKJI€03U1 U TI0 MEHbIIIEeH Mepe onuH 2’-
3aMeIIeHHbIA HYKJIeo3H . B HEKOTOPBIX BapHaHTax pealn3auny H300peTeHus 3’ -KpblIo
r31IMepa CONEPKUT MO MeHbIel Mepe onud LNA HyKJI€03H 1 U TTO MEHbIIIEeH Mepe onuH 2’-
MOE Hnykiieo3ua. B HEKOTOpBIX BapHaHTaxX peajn3anuy H300peTeHus 3 -KPhUIo I3IMepa
COZIEP>KUT 1O MeHblIel Mepe oauH LNA Hykneo3usn u no Mesblueii mepe oqul 2°-OMe
HYKJIeO3UJ. B HEKOTOPBIX BapHaHTax peann3alui H300peTeHus 3’ -KpbUIO M3IMeEPa COAEPIKUT O

MeHb1el Mepe onuH LNA Hykieo3ua U 1o MeHbLIel Mepe OuH 2’ -1€30KCUHYKJIEO3U .
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B HexoTOpBIX BapraHTax pearu3aluu H300peTeHus 3’ -KpbUIO I3IIMepa COAEPIKUT IO
MEHbIIEH Mepe OUH ONIMKINIECKUN HYKIIEO3U, TT0 MEHbIIEH Mepe ONH He OMIMKIMUECKUH
MOAN(PUIMPOBAHHBINA HYKJIEO3H U [0 MEHbIIEH Mepe OIuH 2’ -Ie30KCHHYKiIeo3ua. B
HEKOTOPBIX BAPHAHTAX PeaN3aliy H300peTeHus 3’ -KPhIIO I3NMepa COAEPKUT 110 MEHbLIEH
Mepe OAUH CTEPUYECKU 3aTPYAHECHHBIN STUI-HYKJICO3U, IO MEHbLIEH Mepe ONHUH He
OnLMKIUecKuil MOAN(UITMPOBAHHBIN HYKJICO3U U 110 MEHbLIEeH Mepe OfuH 2’ -
J€30KCUHYKJIC0311. B HEKOTOPBIX BapHaHTaxX peann3anuu H300peTeHus 3’ -KpblIo rInMepa
COZEpPKUT MO MeHblIel Mepe oauH LNA Hyksieo3un, o MeHbllel Mepe OUH He
OuLmKIMUecKuii MOIU(PUIIMPOBAHHBIN HYKJICO3U U 110 MEHbLIeH Mepe OfuH 2’ -

AC30KCHHYKJICO3U .

B HexoTOpBIX BapuaHTax peanu3aluu U300peTeHus 3’ -KpbUIo I3IIMepa COAEPIKUT O
MEHbIIIeH Mepe OAMH OUIMKJINUECKUH HYKJICO3HI, [0 MEHbIIEeH Mepe OIHH 2’ -3aMeIleHHbIH
HYKJIEO3UJ] U TIO MEHbIIEH Mepe OUH 2'-1e30KCHHYKIIe031 . B HEKOTOpBhIX BapHaHTax
peanuzanyy n300peTeHust 3’ -KpbUIo I3IIMepa COAEPKUT MO MEHBIIEH Mepe OAMH CTePUYECKU
3aTPyAHEHHBIN STHI-HYKJIEO3U]I, 10 MEHBIIEeH Mepe OHH 2’ -3aMeLeHHbIH HYKJICO3U ] U 110
MEHbIIIeH Mepe OfMH 2'-e30KCHHYKIe03uI. B HEeKOTOPBIX BapHaHTax peayn3aluy H300peTeHus
3’-KpBUIO I31IMepa COAEPIKUT 1Mo MeHbIel Mepe onuH LNA Hykiieo3ua, o MeHbleil Mmepe OJuH

2’-3aMeIlIeHHbIA HYKJIEO3U ] U TIO MEHbIIIEH Mepe OANH 2'-1e30KCHHYKJICO3H/I.

B HeKOTOpPBIX BapuaHTax peau3alui H300peTeHus 3’ -KpbUIO IIIMepPa COAEPIKUT TIO
MEHbLIEH Mepe OUH OUIMKINYECKUH HYKJIEO3H, 1O MeHbIuel Mepe oauH 2°-MOE Hykieo3un
U 110 MeHbIIeNH Mepe OANH 2'-e30KCUHYKIIe03U . B HEKOTOPBIX BapuaHTax peanu3aluu
n300peTeHns 3’ -KPbUIO r3MMepa COAEPIKUT IO MEHbIIEH Mepe OJMH CTEPUUECKH 3aTPyIHEHHBIN
STUJI-HYKJIEO3U, IO MeHbIel Mepe oauH 2’ -MOE Hykneo3ua u no MeHblIel Mepe oauH 2'-
Je30KCHHYKJIEO3U1. B HEKOTOPBIX BapHaHTaX pealn3aluy H300peTeHus 3’ -KpbUIo r3nMepa
CoZep>KUT No MeHblIel Mepe oauH LNA Hykneo3un, no Mmesbiueii mepe oauH 2°-MOE

HYKJICO3U/ U [0 MEHbIIEH Mepe OJIUH 2'-e30KCUHYKJICO3 U/,

B HekoTOpBIX BapuaHTax pearu3aluu H300peTeHus 3’ -KpbUIO I3IIMepPa COAEPIKUT O
MEHbIIEH Mepe OJJMH OUIMKINIECKUH HYKJIEO3H, 10 MeHbIel Mepe oauH 2°-OMe HyKJIeo3un
U 10 MeHblIeNH Mepe OAUH 2'-1€30KCHHYKIIe03U . B HEKOTOPBIX BapuaHTax peanu3aluu
n300peTeHnst 3’ -KPhUIO r3Mepa COAEPIKUT 10 MEHBIIEH Mepe OMH CTEPUIECKHU 3aTPyIHEHHBIN
STUJI-HYKJIEO3U], IO MeHbIlel Mepe oauH 2’ -OMe HykJIeo3ua U 10 MeHblIel Mepe ofuH 2'-

Je30KCHHYKJIEO3U1. B HEKOTOPBIX BapHaHTaX pealn3anuy H300peTeHns 3’ -KpblIo r3nMepa
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COZEpP>KUT o MeHblIel Mepe oauH LNA Hykneosun, no Mesblueii mepe oguH 2°-OMe

HYKJIEO3U/ U 110 MEHbLIEH Mepe OJMH 2'-e30KCUHYKJICO3U .

iii. HexoTopble neHTpaJibHbIE 00JacTH (I31bI)

B HeKOTOpBIX BapHaHTaxX peajn3aluy H300PETeHUs 311 MIMepa COCTOUT u3 6-20
CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTax pean3alii N300peTeHus I3 r3IMepa
COCTOUT M3 6-15 CBSA3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX BapHaHTaX pean3aliy H300peTeHHs
IS0 I3IMEPA COCTOUT U3 6-12 CBsI3aHHBIX HYKJIEO3UAO0B. B HEKOTOPBIX BapUaHTaX pealn3aluu
M300pETEHMNsI 311 I3IIMepa COCTOUT U3 6-10 CBA3aHHBIX HYKJIEO3UIO0B. B HEKOTOPBIX BapHaHTax
peanu3aunu U300peTeHNsl I3 rINMepa COCTOUT U3 6-9 CBA3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX
BapHaHTaX peajn3allii U300peTeHUs I'311 IPIIMEpa COCTOUT U3 6-8 CBsI3aHHBIX HYKJIEO3UAO0B. B
HEKOTOPBIX BApUAHTAX Pea3alli H300PETEHUs 311 I3IIMepa COCTOUT U3 6 MK 7 CBSI3aHHBIX
HYKJICO3UJOB. B HEKOTOPBIX BapuaHTaX peau3aiy H300peTeH s I ranMepa cocTouT u3 7-10
CBSI3aHHBIX HYKJIEO3UA0B. B HEKOTOPBIX BapHaHTax peai3auui U300peTeHNs I3 rIImepa
COCTOHT U3 7-9 CBA3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTaxX pealnu3aliuy H300peTeHus
311 I3MIMEPA COCTOUT U3 7 Ui 8 CBA3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapuaHTax
peanuzanyy 1300peTeHust 311 I3NMepa COCTOUT U3 8-10 CBA3aHHBIX HYKJIEO3UI0B. B HEKOTOPBIX
BApUAHTAX pean3alny H300peTeHHs I91 IIIMepa COCTOUT U3 8 min 9 CBSI3aHHBIX HYKJICO3U/IOB.
B HeKOTOpPBIX BapUaHTax pean3alii H300PETEHHUs I3 IIIIMepa COCTOUT U3 6 CBSI3aHHBIX
HYKJICO3UJIOB. B HEKOTOPBIX BapuaHTaX peau3alii H300PETEeHus I3 r3Mepa COCTOUT U3 7
CBSI3aHHBIX HYKJICO3UIOB. B HEKOTOPBIX BapHaHTaX peain3aliil H300pETeHHUs I3 rIIMepa
COCTOUT M3 8 CBSI3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX BapHaHTAX peasiu3aliii H300PETeHUs I3
I3MMepa COCTOUT U3 9 CBA3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX BapuaHTax peaanu3aluu
U300peTEeHH s 311 Ir3rMepa COCTOUT U3 10 CBA3aHHBIX HYKJIEO3UIOB. B HEKOTOPBIX BapUaHTax
peanu3anuu U300peTeHUs I3 rIIMepa COCTOUT U3 11 CBsI3aHHBIX HYKJIEO3UAOB. B HEKOTOPBIX

BApUAHTAX PeaN3aLUHN U300PETEHNUS I3 I3TIMEPa COCTOUT U3 12 CBSI3aHHBIX HYKJICO3UIOB.

B HEKOTOpPBIX BapHUaHTax pean3aliuy H300pETeHNsT KaXKIbI HYKJIEO3U] I311a I3IIMepa
npeacTaBisieT coOOM 2’ -1e30KCUHYKIIe031 . B HEKOTOPBIX BapHaHTaX peatn3alii H300peTeHus
311 COAEPIKUT OAMH MK Oosiee MOAN(ULIMPOBAHHBIX HYKJIEO3HIOB. B HEKOTOPBIX BapHUaHTax
peanu3anuu n300peTeHNs KaKIbIi HYKJIEO3H]I I'311a I3IMepa MPeCTaBisieT coOom 2’ -
Ne30KCUHYKJICO3U]] WU TIpeacTaBiisier codoit Mmoguduiuposanubiil «JJHK-mogo0HbIi»
HykJieo3ua. B Takux BapuaHTax peanusanuu n3odperenus «IHK-monobHbIIN» 03HAYaeT, 4TO
HYKJIEO3UJ UMeeT Takue ke xapaktepuctuky, uyto u JIHK, To ects uto aymniekc, compepxaiuit
mnmep u monekyny PHK mosker akruBuposates PHKa3y H. Hanpuwmep, 6bu10 mokasaso, 4to

IpU HEKOTOPBIX ycnoBusx 2’ -(ara)-F monnepskusaer akruaunto PHKa3e1 H u, cienosaTensHo,
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seisiercs: JIHK-iogoOHbIM. B HEKOTOPBIX BapHaHTaX pean3aliu H300peTeHus: OUH Win OoJjiee
HYKJICO3UJIOB I'311a T3IIMepa He PEACTaBIsieT co0oi 2’ -ne30KkcuHykieo3un u He sisisiercst JIHK-
nogo0HBIM. B HEKOTOPBIX TAKMX BapUaHTAX peau3alli H300PETEHNUs IIIIMEp TEM HEe MeHee

noanepskusaer aktuBao PHKa3er H (Hanpumep, 3a cyer konu4ecTBa MIIN MOJIOKEHUS He-

JHK HykJ1€03u10B).

B HeKOTOpBIX BapuaHTax pearnu3aliuy H300pETeHUs I3l COAEPIKAT YIaCTOK
HeMOAU(ULIPOBAHHOTO 2’ -A€30KCHHYKJIC03U/1a, IPEPBAHHBINA OHUM UM OoJiee
MOAU(HUIMPOBAHHBIMU HYKJIEO3UIaMH, YTO MPUBOAUT K OOPa30BaHMIO TpeX CyOpaiioHOB (IBYX
Y4aCTKOB OJTHOTO UJIH OoJiee 2’ -e30KCHHYKIIE03UI0B U y4acTKa OJJHOrO Hin Oosee
NpepPbIBAIOINNX MOANPUIIMPOBAHHBIX HYKJIEO3UI0B). B HEKOTOPBIX BapHaHTax peanu3aluu
M300peTeHNs HU OJIUH y4aCTOK HEMOAN(PHULIUPOBAHHBIX 2’ -1€30KCHHYKIIEO3HIOB HE AJIMHHEE 5,
6 wu 7 HyKJIEO3UA0B. B HEKOTOPBIX BapHaHTaxX pean3alny U300peTeHNs TAKUE KOPOTKHE
y4acTKU 00pa3yroTCst 3a CUeT MPUMEHEHHsI KOPOTKUX IIn-o0JacTell. B HeKoTopsIX BapuaHTax
peanu3anyy 1300peTeHust KOPOTKHUE YUYACTKH 00Pa3yrOTCs 3a CUeT NpephIBaHus Ooiee UIMHHOM

ofacTy 1.

B HexoTOpBIX BapHaHTax peaan3aluy H300peTeHNs I3 COAEPIKUT ONUH Ui Oosee
MOANGUIIMPOBAHHBIX HYKJIEO3UIOB. B HEKOTOPBIX BapHaHTax peayn3aliy H300peTeH s I3
COIEPIKUT OJUH WK Oojiee MOTU(DUIIMPOBAHHBIX HYKJICO3UI0B, BhIOpaHHbIX 13 CEt, FHNA,
LNA u 2-tnotumunnHa. B HEKOTOpPBIX BapuaHTAX peasiu3aliii N300PETeHHUs I3 CONEPIKUT
OJMH MOIU(HUIIMPOBAHHBIN HYKJIEO3U1. B HEKOTOPBIX BapHAHTAX pean3aluy H300PETEHHsI 31T
COIEPIKUT 5’ -3aMeLeHHbIH caxapHbIil pparMeHT, BbIOpanHslid u3 5’-Me u 5°-(R)-Me. B
HEKOTOPBIX BAPHUAHTAX PEATTHU3ALIH N300PETEHHUS I3 COAEPIKUT 1Ba MOAU(DHULIMPOBAHHBIX
HyKJIeo3uaa. B HEKOTOPBIX BapUaHTaX pean3aliil H300PETEHHUs I3 COAEPIKUT TPH
MOAU(UIMPOBAHHBIX HYKJIEO3UAa. B HEKOTOPBIX BapHaHTAaX pean3aluy H300PETeHUs I3
COIEP>KUT YeThIpe MOAU(UIIMPOBAHHBIX HYKJIEO3UAa. B HEKOTOPBIX BapUaHTaX peaTu3aliu
M300pETEHHsI 311 COAEPIKUT ABA UITH OoJiee MOTU(PUIIMPOBAHHBIX HYKJICO3UIOB, M KaK/IbIi
MOAU(UIUPOBAHHBINA HYKJICO3H SIBJISIETCSI TAKUM k€. B HEKOTOPBIX BapHaHTax peatn3alun
M300pETEHHs 311 COAEPIKUT ABA UITH OoJiee MOTU(PUIIMPOBAHHBIX HYKJICO3UIOB, H KaK/bIi

MOAN(PUIUPOBAHHBINA HYKJICO3H SIBJISIETCS IPYTUM.

B HEKOTOPBIX BapHaHTaX pealn3allii H300PETEeHHs I311 COAEPIKUT OHY Win Oolee
MO HULMPOBAHHBIX CBs3el. B HEKOTOPBIX BapHaHTAX peasu3aluy H300PETEeHH s 9T CONEPKUT
onHy miu Oonee MeTmidocoHaTHBIX CBsA3eH. B HEKOTOPBIX BapHaHTaxX pealn3anun

U300pETEHHsI 311 COAEPIKHUT ABE UITH OoJiee MOIU(PUIIMPOBAHHBIX CBsI3ei. B HEKOTOPBIX
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BApUAHTAX pean3alii U300PETEHNUS I3 COAEPIKUT OHY WIIH Oosiee MOIU(PUIIPOBAHHBIX
cBsi3ell 1 ouH uin OoJsiee MOTU(UIIMPOBAHHBIX HYKJIEO3UI0B. B HEKOTOPBIX BapuaHTax
peanr3anuy H300pETEHUsI 311 COAEPKUT OHY MOIU(PHUIIMPOBAHHYIO CBSA3b U OJUH
MOAU(UIMPOBAHHBINA HYKJIEO3H . B HEKOTOPBIX BapHaHTaX pean3alui H300pETeHUs I3

COACPIKUT ABEC MOI[I/I(I)I/ILII/IpOBaHHbIX CBsI3H U ABA UJIH Oonee MO):[I/I(I)I/IHI/IpOBaHHbIX HYKJICO3HUOOB.

b. HexoTopble MOTHBbI MEKHYKJICO03HAHbIX CBSA3EeH

B HeKOTOpbIX BapHaHTaX peanu3aliyd H300pPETeHHs OJUIOHYKJICOTHUABI COIEpIKar
MOI[I/I(bI/ILII/IpOBaHHbIe MECKHYKJICO3UIHBIC CBA3U, PACIIOJOKECHHBIC BAOJIb OJIUT'OHYKJICOTHAA HUIIN
ero o0nacTu omnpenejJeHHbIM 00pa3oM MM B BHAE MOTHBa MOAM(ULIMPOBAHHOMN
MEXHYKJICO3MJHOH  CBsI3M. B HEKOTOpPBIX  BapHaHTaX  peaju3alud  H300peTeHus
OJIMTOHYKJIEOTHIBI COZEPKAT O0JIACTh, MMEIOIIYI0 MOTHUB YEPEAYIOIIUXCS MEKHYKJICO3UIHBIX
cBsi3eil. B HEKOTOPBIX BapHaHTaxX peannu3aluy U300pEeTeHUsT OJUTOHYKJICOTUABI IO HACTOSILIEMY
OIMCAHUIO COAepsKaT 00JIACTh OIMHAKOBO MOIU(HUIIMPOBAHHBIX MEKHYKJIEO3HIHBIX CBsi3ei. B
HEKOTOPBbIX TAKUX BApUAHTAX peaN3alMy M300pPETeHHs OJMIOHYKJIEOTHZ COAEpPKUT 00acThb,
KOTOpasi pABHOMEPHO CBsi3aHa THO(OCHATHBIMU MEKHYKJICO3UIHBIMU CBSI3SMU. B HEKOTOPBIX
BapHAHTAX peau3alii W300peTeHHs OJMUTOHYKIJICOTH] PABHOMEPHO CBsi3aH THO(OChHAaTHBIMU
MEKHYJICO3HIHbIMU CBSI3IMH. B HEKOTOpPBIX BapUaHTAX peaju3alud H300pEeTeHus Kaxaas
MEKHYKJICO3UIHAS CBsI3b OJIMTOHYKJIeOTHHa BbiOpaH u3 ¢ochommddpupa u tuodocdara. B
HEKOTOPBIX BapHuaHTax peannusannmn I/1306peTeHI/I$I Kaxnaas MECKHYKJICO3HAHAA CBS3b
onuronykyieoruna BeiOpaH w3 Qochonmddpupa u tHodochara, u Mo MeHbIIEH Mepe OmHA

MEKHYKJICO3UTHASL CBSI3b MPENCTABIIsIET Co00i THodocdar.

B HekoTOpbIX BapuaHTaX peanu3alnudl HU300PETeHUS OJUTOHYKJIEOTHUZ CONEPIKUT IO
MeHblIeH Mepe 6 THO(OC]ATHBIX MEKHYKICO3UIHbIX CBsizeld. B HEKOTOPBIX BapHaHTax
peanm3anuu M300pEeTEeHUs] OJIMTOHYKJIEOTH CONEPKUT MO MeHbIuell mepe 7 TuodochaTHbIX
MEKHYKJICO3HIHBIX  CBsi3ed. B HEKOTOpBIX  BapHMaHTaX  pealu3alud  HU300pEeTeHHus
OJIMTOHYKJIEOTH]] COIEPKUT MO MeHbIIel Mepe 8 THohochaTHBIX MEKHYKICO3UIHBIX CBsi3eil. B
HEKOTOPBIX BAPHUAHTAX PEaTU3aLUN H300PETEHHS OJIMTOHYKJIEOTH I COEPIKUT MO MEHbIICH Mepe
9 THodochaTHEIX MEXKHYKICO3UIAHBIX CBsi3ed. B HEKOTOpBIX BapHaHTax pealu3aluu
U300peTEeHNs]  ONMTOHYKJIEOTHI CONEPKUT 1Mo MeHblied wmepe 10  TuodocdartHbIX
MEKHYKJICO3HIHBIX  CBsi3ed. B HEKOTOpBIX  BapHMaHTaX  pealu3aluud  HU300peTeHus
OJIMTOHYKJIEOTH]] COAEPIKUT 1O MeHbInei Mepe 11 TnodochaTHRIX MEKHYKIEO3UIHBIX CBsA3EH. B

HEKOTOPBIX BAPHAHTAX peain3allun I/1306peTeHI/I$I OJIMT'OHYKJICOTHUA COACPKUT 11O MEHBIIEH MEpE
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12 TtHodochaTHEIX MEXHYKICO3UIOHBIX CBs3eH. B HEKOTOpBIX BapHaHTax peaH3aliu
U300peTEeHNs]  ONMTOHYKJIEOTHI CONEPKUT IO MeHblied wmepe 13 TuodocdaTHbIX
MEKHYKJICO3HIHBIX  CBsi3el. B HEKOTOpBIX  BapHMaHTaX  pealn3aluud  HU300pETEeHUs

OJIMTOHYKJIEOTH]] COAEPKUT MO MeHbIIel Mepe 14 TnodochaTHbIX MEKHYKICO3UIHBIX CBSI3EH.

B HekoTOpbIX BapuaHTax peanu3alud H300PETEHUS OJUTOHYKJIEOTHUZ CONEPXKUT II0
MeHbLIEHl Mepe oxuH OJOK 1O MeHblIel Mepe u3 6 CMEeKHbIX THO(OCHATHBIX
MEKHYKJICO3MIHBIX  CBsizell. B HEKOTOpBIX  BapHaHTaX  peajlu3aluud  HU300pETEeHUs
OJIMTOHYKJIEOTH]I COAEPKUT MO MEHbIIEH Mepe OAWH OJIOK MO MEeHbIeld Mepe U3 7 CMEXKHBIX
THO(DOCPATHBIX MEKHYKJICO3UAHBIX CBsi3eil. B HEKOTOPBIX BapHaHTax peanu3alu H300peTeHHs
OJIMFOHYKJIEOTH]I COAEPKUT MO MEHbIIEH Mepe OfuH OJIOK MO MeHblel Mepe u3 8 CMEeXHBIX
THO(OCHATHBIX MEKHYKJICO3UIHBIX CBsI3eH. B HEKOTOPBIX BapHaHTaX peayu3aluy U300peTeHus
OJIMTOHYKJIEOTH]] COAEPKUT IO MEHbIIEeH Mepe OfMH OJIOK MO MeHbLIeH Mepe M3 9 CMEeKHBIX
THO(OCHATHBIX MEKHYKJICO3UIHBIX CBsI3ei. B HEKOTOPBIX BapHaHTaX peayu3aluy U300peTeHus
OJIMTOHYKJIEOTH] COZEPKHUT MO MEHbIIeH Mepe OnuH OJIOK Mo MeHblueil Mepe u3 10 cMeXHBIX
THO(OCHATHBIX MEKHYKJICO3UIHBIX CBsI3ei. B HEKOTOPBIX BapHaHTaX peau3aluy H300peTeHus
OJIMTOHYKJIEOTH]] COZEPKHUT IO MEHbIIeH Mepe OnuH OJIOK MO MeHbIueil Mepe u3 12 CMeXHBIX
THO(GOC(hATHBIX MEXKHYKJICO3UAHbIX CBA3eH. B HEKOTOpBIX TakMX BapuaHTax peaNnu3alyuu
M300peTeHNs 0 MeHblIeH Mepe OJUH TAKOH OJIOK PacroiokeH Ha 3’-KOHLE OJIMTOHYKJIEOTHIA.
B HEKOTOpBIX TaKUX BapHAHTAX peaNnu3alud U300pEeTEeHUs MO MEHbIIEH Mepe OAMH Takou OJIOK
pacrosoXeH B Mpefenax 3 HyKJIeOo3UA0B 3’ -KOHI[a OJIMTOHYKJIEOTHAAa. B HEKOTOPBIX BapuaHTax
peanm3anuu  M300pETEHUs]  ONMTOHYKJIEOTHA  COAepHUT MeHee 15 TtuodochaTHbIX
MEKHYKJICO3HIHBIX  CBsi3ed. B HEKOTOpBIX  BapHaHTaX  pealu3alud  HU300peTeHus
OJIMTOHYKJIEOTH]T COAEPKUT MeHee 14 THopochaTHBIX MEKHYKICO3UIHBIX CBs3ei. B HEKOTOpPBIX
BapUAHTAX pean3aluy H300pEeTEeHHs] OJUTOHYKJIEOTHA CONEpKUT MeHee 13 tuodocdarHbx
MEKHYKJICO3HIHBIX  CBsi3ed. B HEKOTOpBIX  BapHaHTaX  pealu3aluud  HU300pEeTeHus
OJIMTOHYKJIEOTH]I COAePKUT MeHee 12 THodochaTHRIX MEKHYKICO3UIHBIX CBs3ei. B HEKOTOPBIX
BapUAHTAX peaTn3alud H300pEeTEeHHs] OJUTOHYKJIEOTHA conepkuT MeHee 11 tuodocdarabx
MEKHYKJICO3HIHBIX  CBsi3ed. B HEKOTOpBIX  BapHMaHTaX  pealn3aluud  HU300pEeTEeHUs
OJIMTOHYKJIEOTH] comepkuT MeHee 10 TrHodochaTHRIX MEKHYKICO3UIHBIX CBs3ei. B HEKOTOPBIX
BApUAHTAX pean3alii H300pETeHUs] OJHUTOHYKJICOTHI COAEPKUT MeHee 9 TuodochaTHbIX
MEKHYKJICO3HIHBIX  CBsi3e. B HEKOTOpBIX  BapHMaHTaX  pealu3aluud  HU300peTeHus
OJIUTOHYKJIEOTH] CONEPKUT MeHee 8 THO(OC(AaTHBIX MEKHYKICO3UIHBIX CBsizel. B HEKOTOPBIX
BAPUAHTAX peaN3alui H300pETeHUs] OJHUTOHYKJIEOTHI COAEPKUT MeHee 7 TuodochaTHbIX

MEKHYKJICO3HIHBIX  CBsi3ed. B HEKOTOpBIX  BapHMaHTaX  pealu3alud  HU300pEeTEeHus
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OJIUTOHYKJIEOTH] CONEPKUT MeHee 6 THO(OC(ATHBIX MEKHYKICO3UIHBIX CBsi3el. B HEKOTOPBIX
BAPUAHTAX peaNN3alii H300pETeHUs] OJHTOHYKJIEOTHI COAEPKUT MeHee 5 TuodochaTHbIX

MEKHYKJICO3UAHBIX CBsI3ei.

c. HexoTopbie MOTHBbI MOAU(MHUKALNH A30THCTBIX OCHOBAHHH

B HekoTOphIX BapuaHTaX peanu3ald H300pPETEeHUs] OJIMTOHYKJIEOTHABI CONIEpIKaT
XUMHYECKHE€ MOAU(PHUKAIMY a30TUCTBIX OCHOBAHHH, PAaCIHOJIOKEHHBIE BJIOJIb OJMIOHYKJIEOTHUAA
WM ero o0JacTu ompenejeHHbIM 00pa3soM MM B BHUIAE MOTHBA MOAU(DHKAIMU A30THCTBHIX
OCHOBaHMH. B HEKOTOpBIX TaKMX BapUAHTAX peanu3aluu H300peTeHus MoaupUKaLUU
A30TUCTBIX OCHOBAaHUN PACIOJIOXKEHBI B Pa3OPBAHHOM MOTHBE. B HEKOTOpBIX BapHUaHTax
peanusauuu  U300peTeHHss MOAU(UKALMH  a30TUCTBIX  OCHOBAaHUN  pAaCIOJOXKEHbI B
YepeayroIeMcsi MOTHBE. B HEKOTOpBIX BapHaHTax peanu3aliy U300peTeHUs KaXKI0e a30THCTOe
OCHOBaHHME SIBJISIETCS] MOAM(DHUIIMPOBAHHBIM. B HEKOTOPBIX BapHaHTAax peau3aluyl U300peTeHus

HH OJHO M3 a30THUCTBIX OCHOBaHHI1 HE SIBJIIETCS XUMUYECKH MO):[I/I(I)I/II_[I/IpOBaHHbIM.

B HekoTOphIX BapHaHTax peannu3aliy H300peTeHHs OJIMTOHYKJIEOTHIbI conmepkKaT OJOK
MOAM(UIIMPOBAHHBIX A30THCTBIX OCHOBAHUI. B HEKOTOPBIX TAaKMX BapHUAHTAX peaTH3aLUH
n3o0pereHnst OJIOK HAaXOAWUTCS Ha 3’-KOHIE OJIMTOHYKJIEOTHAA. B HEKOTOphIX BapuaHTax
peanmzauuu  M300peTeHHst OJIOK HAaXOOUTCS B Mpenenax 3  HYKICOTHIOB 3 -KOHIA
OJIMTOHYKJIEOTHA. B HEKOTOPBIX TaKMX BapUAHTAX peaTn3aluu U300peTeHust OJIOK HAXOAMUTCS
Ha 5’-KOHIE OJIMTOHYKJEOTHAa. B HEKOTOpPhIX BapHaHTAX pean3alii H300peTeHus OJIOK

HAXOAMTCA B Npefenax 3 HyKJI€OTHUAOB 5’ -KOHLA OJUTOHYKJIEOTH IA.

B HekoTOphIX BapwaHTax peanu3aluuH U300peTeHus MoAu(UKAIMKA  a30THCTHIX
OCHOBAHMH 3aBUCAT OT NMPUPOAHOIO OCHOBAHMS B KOHKPETHOM ITOJIOKEHUU OJIMTOHYKJIEOTH/A.
Hanpumep, B HEKOTOpPBIX BapHaHTAaX pPeATM3ALUN H300PETEHUs] KKABIA MYyPHH WIH KaXKIbIi
NUPUMHUIMH B OJIUTOHYKJIEOTHIE SIBISIETCS MOAM(HULUMPOBAHHBIM. B HEKOTOPBIX BapHaHTax
peanm3anuu U300peTeHusT MOMU(HULIMPOBAHHBIM SIBJIIETCS KaKABIH aJeHWH. B HEKOTOpBIX
BapUAHTAX pealu3alui H300peTeHusT MOAM(ULIMPOBAHHBIM SIBISIETCS KaXIblii T'yaHWH. B
HEKOTOPBIX BAapHAHTaX peaJH3aluu H300peTeHHs MOIU(PUIIMPOBAHHBIM SIBISIETCS KaKIbINA
TUMHUH. B HEKOTOpBIX BapuaHTaX pealn3alyd H300peTeHHsT MOAU(UIIMPOBAHHBIM SIBJISETCS
KQXIbIH IUTO3WH. B HEKOTOPBIX BapuaHTaxX peaju3aluyd H300peTeHHs MOAH(HIHNPOBAHHBIM

SIBJISIETCS KAXKAbIN ypaLuil.

B HekoTOphIX BapHaHTaxX peaju3aliy U300pETEeHHs] HEKOTOphbIE, BCE WM HHUKAKHE H3
LIUTO3WHOBBIX (DPAarMEHTOB B OJIMTOHYKJIEOTH/E HE MPEACTABISIIOT COOOH S-METHIILUTO3HHOBBIE

(I)paFMeHTbI. B HACTOALIEM JOKYMCHTE S-MGTI/IJ'II_II/ITOSI/IH HE ABJIACTCA ((MOI[I/I(I)I/IL[I/IpOBaHHbIM



10

15

20

25

30

56

A30TUCTBIM OCHOBaHHEeM». COOTBETCTBEHHO, €CJIH HE YKa3aHO MHOE, TO HeMOIH(PUIIMPOBAHHBIE
A30TUCTbIE OCHOBAHMSI BKJIFOYAIOT KaK LIUTO3MHOBBIE OCTATKH, COAEpIKAIIUE S-METUJI, TaK U Te,
KOTOpbIE He copepikaT S-MeTwl. B HEKOTOPBIX BapuaHTaxX peajn3aluu U300pPETEHUs] OTOBOPEHO

COCTOSAHUE METUITUPOBAHUSA BCEX UM HEKOTOPBIX HUTO3HMHOBBIX a30TUCTBIX OCHOBAaHHH.

B HekoTOpBIX BapuaHTax peanu3alud H300pPETEHUs] XUMHYECKHEe MOIU(PUKALIUH
A30TUCTBIX OCHOBAaHMUM BKJIIOYAIOT INPUCOCAWHEHHE HEKOTOPBIX KOHBIOTHPYIOIIUX TPYHI K
a30TUCTBIM OCHOBaHHUSIM. B HEKOTOPBIX BapHaHTAax peaTM3alMU H300pETEHHs] KaKABIH IMypuH
WIN KQXIbIH MUPUMUANH B OJUTOHYKJIEOTHIE MOXET ObITh HEOOs3aTeIbHO MOAU(PHIMPOBAH

TaK, 4TOOBI OH COAEPIKaJ KOHBIOTHPYIOLIYIO TPYIIILY.

d. HexoTopbie 001ue AJaMHbI

B HexOoTOpBIX BapuaHTax peaju3aliy HaCTOSIIErO ONMUCAHUS PUBEICHbI
OJIMTOHYKJIEOTHIBI JTFOOOTO U3 PA3IMYHBIX AUANA30HOB JJIHMH. B HEKOTOpBIX BapuaHTax
pea3anuu H300peTeHUsI OJIMTOHYKIICOTH/IBI coepskaT OT X A0 Y CBSI3aHHBIX HYKJI€O3UOB,
rae X npeacrasisieT coO0N HauMeHblIee KOJTMYECTBO HYKJIEO3UIOB B AUANa30He, a Y
HpencTaBisieT co00i HanboJbIIee KOJMYECTBO HYKJIEO3UI0B B AUAIa3oHe. B HEKOTOPBIX Takux
BapUAHTAX pean3alui u300peTeHus Kaxaplii X 'Y He3aBUCHUMO BbiOpaH 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; nipu ycnosuy, uro X<Y. Hanpumep, B HEKOTOPBIX
BapHAHTaX pear3alii U300peTEeHHUs OJIMTOHYKJIEOTHI MOXKeT cocTosiTh 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, 15-16, 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,
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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 unu 29-30
CBSI3aHHBIX HYKJIEO3UIO0B. B Tex BapuaHTax peannsanuu, B KOTOPbIX KOJIMYECTBO HYKJIEO3UIOB B
OJIMTOHYKJIEOTHUE COEANHEHHUS SIBJISIETCS OTPAaHUYEHHBIM, JIM0O0 10 ANana3oHa, JIubo 10
ONPENEIEHHOTO YUCJIA, TO COSIMHEHUE MOXKET, TEM HE MEHEE, ONOJHUTENIBHO CONEPKATh
Apyrue NOMOJHUTENbHBIE 3aMeCTUTENU. Hanpumep, ONMUroHykieoTus, coaepxkamui 8-30
HYKJIEO3UOB, UCKJIIOYAET OJIMTOHYKJIEOTU I, UMErOIIKE 31 HYKI€03U I, HO, €CIIU HE YKA3aHO
MHO€, TAKOIl OJIMTOHYKJICOTU MOXKET JOTIOJHUTENBHO COMEpPKaTh, HAIIPUMEP, OAHY WUiu Oosee

KOHBIOTUPYIOIIUX IPYIII, KOHLUEBBIX IPYII I APYTUX 3aMECTUTENEH.

bonee Toro, ecnu OMUrOHYKJIEOTH ONMUCAH OOIIMM JHANa30HOM JUJIMHBI U OOJACTSMH,
UMEIOLIUMH ONpEAeNCHHYI0 JJIUHY, U €CIM CyMMa YKa3aHHbIX JUIMH OOJNacTell MeHbINE, YeM
BEpXHSS TpaHHWLA Juarna3oHa OOIIed [JIMHBL, TO OJIMTOHYKJIEOTHA MOXET HMETh
JOTOJHUTEJIbHbIE HYKJIEO3UIbI, IOMUMO T€X, KOTOPbIE HAXOASITCS B YKa3aHHBIX 00JaCTsX, MpU
YCJIOBUH, YTO OOIIee KOJMYECTBO HYKJICO3UIOB HE MPEBBINAET BEPXHIOK I'PAHHUILYY AHANa30HA

00ILIel MUIUHBL

5. HexkoTOopble XMMHYECKHE MOTHBbI AHTHCMBICJIOBBIX OJIUTOHYKJICOTHI0B

B HEKOTOpPBIX BapuaHTax peau3alii H300pETeHUsI XUMUYECKUE CTPYKTYPHBIE
O0COOEHHOCTH aHTHCMBICJIOBBIX OJTUTOHYKJIEOTHIOB OMUCHIBAIOTCS X CaXapHbIM MOTHBOM,
MOTHBOM MEKHYKJICO3UTHOH CBSI3H, MOTUBOM MOAM(HUKAIIMY a30TUCThIE OCHOBAHUS M OOLIeH
IUIMHON. B HEKOTOPBIX BapHaHTaxX peajn3aluy H300pETeHHs TAKUE ITAPaMeTPhbl HE 3aBUCSIT IPYT
ot apyra. Tak, kaxaas MEeKHYKJICO3UIHAS CBSI3b OJIMTOHYKJICOTH/IA, UMEFOIIUN CaxapHbIi MOTUB
rSIMepa, MOXKET ObITh MOAU(DUIMPOBAHHBIM HJIM HEMOIU(DUITUPOBAHHBIM U MOXET TIOBTOPSITH
WK HE MOBTOPATh XapaKkTep MOAU(PUKALINY CaxapHbIX MOTU(UKaLui ranvepa. CienoBaTesbHO,
MEKHYKJICO3HIHBIE CBSI3U B OOJIACTAX KPBUIbEB Caxapa-ranMepa MOTyT ObITh OJMHAKOBBIMH HITH
OTJIIMYHBIMH JIPYT OT APYyTa ¥ MOTYT ObITh ONMHAKOBBIMH MJIH OTJIMYHBIMU OT MEKHYKJIEO3UTHBIX
cesi3elt obnmactu ram. TouHO Tak ke, TaKHe caxap-r3IMepHbIEe OJUTOHYKJICOTHIBI MOTYT
comep:kaTh OAHO WK Oonee MOAN(ULINPOBAHHBIX A30THCTBIX OCHOBAHHH, HE3ABUCHMO OT
Xapakrepa caxapHbIx Moaupukauuii ranmepa. CrienquanucTaM B TaHHOW O0JNIACTH TEXHUKH
MOHSITHO, YTO TAKUE€ MOTHUBBI MOTYT OBITh KOMOMHUPOBAHBI C TIOTYY€HUEM MHOKECTBA

OJIMT'OHYKJICOTUIOB.

B HeKOTOpBIX BapuaHTax pearn3aluy H300pETeHUsT BBIOOP MEKHYKIICO3UIHOHN CBSI3H U

MO UKALIMH HYKJICO3Ha HEe 3aBUCST IPYT OT JIpyra.
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1. HekoTopbie MOC1€10BATEILHOCTH M MU IIIEHH

B HEKOTOPBIX BapuaHTax pe€ajlu3alliid HaCTOSALICTO 1/1306peTeH1/1$[ MNPUBEACHDBI
AHTUCMBICJIOBbIE OJMTOHYKJIEOTHbI, MMEIIIHUE IOCIEA0BATEIbHOCTb, KOMIIJIEMEHTAPHYIO
LIeJIEBON HYKJIEMHOBOI Kuciore. Takie aHTHCMBICIOBBIE COSNMHEHHSI MOTYT THOPHIN30BAThCS C
LIEJIEBOM HYKJICMHOBOM KHUCJOTOH C MOJyYEHUEM IO MEHBIIEH Mepe OAHON aHTHCMBICIOBOM
akTUBHOCTH. B HEKOTOPBIX BapHUaHTaX pe€ain3dalliin H306pereH1/m AHTHUCMBICJIOBBIEC COCAMHCHUA
cnenu(puIeck THOPUIN3YIOTCS ¢ OMHON WM Oojiee IesieBbIMH HYKJIEMHOBBIMU KUCJIOTaMu. B
HEKOTOPBIX ~ BapMaHTax peaju3alud u300peTeHHst cneunpudecku TrudpuaAM3YyIOIIeecs
AHTHCMBICJIOBOE COEJMHEHHE UMEET MOCIEA0BATEIbHOCTD a30TUCTBIX OCHOBAHUN, COAEPKALLYIO
o0nacTb € JOCTATOYHOM KOMIUIEMEHTAPHOCTBIO LI€JIEBOM HYKJIEWHOBOH KHUCIIOTE AJIs
obecrieueHns: BO3SMOXKHOCTH THOPUAM3ALMM U TOJNYYCHUIO AHTHUCMBICIOBOH AaKTUBHOCTH, H
HEZOCTATOYHON KOMILIEMEHTAPHOCTBIO JIFOOOM HELeNeBOW HYKJIEMHOBOH KHCJIOTE s
NPENOTBPALICHUS] WIN CHIDKEHUs Hecrienru(puyeckoil ruObpuausanny ¢ MociIea0BaTeIbHOCTIMU
HELIEJIEBbIX HYKJIEMHOBBIX KHCJIOT B YCIOBUSIX, B KOTOPBIX HeoOXoauma creuugpuyueckas
rubpunusaims (Hanpumep, B GU3MONOTHYECKUX YCIOBUSIX IUISL iR VIVO WM TepareBTHYECKHX
NPUMEHEHHUH U B YCJIOBUSIX BBINIOJIHEHUS aHAIM30B - B Cily4ae /71 Vifro aHanu3oB). B HeKoTopeIx
BapHaHTax peajnu3daluu I/1306peTeHI/I$I OJIUT'OHYKJICOTUABI SABJIAKOTCA CCJIICKTUBHBIMHU MECXKOY
MHUHOICHBIO W HE MHHIICHBKO, HOaXX€ €CJIM MHIIEHb W HE MHIICHb COACPKAT LECJICBYHO
MOCJIEIOBATENIbHOCTh. B Takux BapHaHTax peajn3alud HU300pEeTEeHUs] CEJIeKTHBHOCTh MOXKET
OBITb PE3yJbTATOM OTHOCHTEJIBHOH JIOCTYIIHOCTU II€JIEBOH O00OJaCTH OIHOW  MOJIEKYJIbI

HYKJIEMHOBOM KHUCJIOTHI, TIO CPABHEHUIO C JPYTOM.

B  HexkoTOpBIX  BapuaHTax  peaNu3alUu  HACTOSINEr0  OMNHMCAHMWS  IPUBEIEHBI
AQHTUCMBICJIOBBIE  COENMHEHUs, COIEpXKAallMe OJUIOHYKIEOTUABL, KOTOPBIE IOJIHOCTBIO
KOMILJIEMEHTAPHBI LI€JIEBOM HYKJIEHHOBOM KHCIOTE IO BCEH AJIMHE OJUIOHyKJIeoTuaa. B
HEKOTOPBIX BAPHAHTAX PeATU3aLUN H300PETeHHsT OJIMTOHYKJICOTU B Ha 99% KOMIUIEMEHTAPHBI
LIEJIEBOW HYKJICHMHOBOW KHCIOTE. B HEKOTOpPBIX BapHaHTaxX pean3aluu  HU300pETeHus
OJINTOHYKJIEOTUABI Ha 95% KOMIUIEMEHTapHbI LIeJIeBOM HYKJIEMHOBOH KucioTe. B HeKkoTophIX
BApUAHTAX peAJH3alUNd H300pETEHUs] TaKHE OJIMTOHYKJIeoTHAbl Ha 90% KOMIUIEMEHTaApHBI

LIE€JIEBON HYKJIEMHOBOM KUCJOTE.

B HekoTOphIX BapuaHTax pealu3aliyd H300pEeTEeHUs TaKue OJIMTOHYKJIeOTHAbl Ha 85%
KOMIUIEMEHTAPHbI LEJEBONM HYKJIEHMHOBON KHCJIOTE. B HEKOTOpBIX BapHaHTax pealn3aluu

U300peTeHns] Takue OJHMIOHyKIeOoTHAbl Ha 80% KOMILIEMEHTapHbI ILIeJIEBOH HYKJIEHHOBOH
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KUCJIOTE. B HEKOTOpBIX BapHaHTax peaau3alul H300peTeHUs] aHTUCMBICIOBOE COEAHHEHUE
COZEPKUT 00JIaCTh, KOTOpAsi MOJHOCTBIO KOMIUIEMEHTAPHA LeJIeBOH HYKJICHHOBOI KUCJIOTE, U
no MeHblell Mepe Ha 80% KOMIJIEMEHTapHO LiENE€BONH HYKJIEHHOBON KHCJIOTE MO BCEH JJIMHE
OJIMTOHYKJIEOTHAa. B HEKOTOPBIX TaKMX BapHaHTaX pean3alui M300peTeHust 00JacTh MOJHON

KOMIUIEMEHTAPHOCTH UMEET OT 6 10 14 HYKJICO3UI0B B UIUHY.

B HekoTOphIX BapuaHTaX peanu3ald H300pPETEeHUs] OJIMTOHYKJIEOTHABI CONIEpIKaTr
oOnacTe rUOpHAN3ALMM U KOHLEBYIO OONAacTh. B HEKOTOpPBIX TAaKUX BapHAHTAX pPeaTU3aLUN
n3o0pereHns: 00J1acTh THOPUAN3AINH COCTOUT U3 12-30 CBSI3aHHBIX HYKJIEO3UAOB U MOJHOCTHIO
KOMITJIEMEHTapHa LEJIeBOM HYKJIEMHOBOM KHUCIOTE. B HEKOTOpBIX BapHaHTax peanu3aluu
n3o0pereHnst 00JacTh THOPUANZALIUN COAEPKUT OFHO HECOOTBETCTBHE B CPABHEHHUH C LIEJIEBOM
HYKJIEMHOBOM KHCJIOTOH. B HEKOTOpBIX BapHaHTax peajnu3alud H300peTeHus 001acThb
ruOpUAN3aIMY COEPKUT ABA HECOOTBETCTBUS B CPABHEHUH C LI€JI€BOI HYKJIEMHOBOH KHCIOTOM.
B HexoTOpBIX BapwaHTax peanu3auuu H300peTeHHs 00JacTh THOPUAM3ALUH CONEPKUT TPH
HECOOTBETCTBHUSI B CPAaBHEHHUHU C LIEJIEBOM HYKJIEMHOBON KHMCJIOTOH. B HEKOTOpBIX BapHaHTax
peanmzanuu M300peTeHUs] KOHLEBasi OOJNACTh COCTOMT M3 1-4 KOHLEBBIX HYKJIeO3WaoB. B
HEKOTOPbIX BAapHAHTAX peaNN3aluy H300peTeHHsT KOHLIEBbIE HYKJICO3HMIbl HAXOASTCS Ha 3’-
KOHLle. B HEKOTOpBIX BapuaHTax peanusaluu H300peTeHHs OAMH MM Oojiee KOHLEBBIX

HYKJIEO3UIOB HE KOMIUIEMEHTAPHBI 11eJIeBOM HYKJIEHHOBOW KUCJIOTE.

AHTHCMBICIIOBbIE  MEXaHHM3Mbl  BKJIOYAOT JIEOOOHW MeXaHW3M, 3aTParuBarOLIHil
THOPUAMU3ALMIO OJIMTOHYKJIEOTHAA C LEIeBOH HYKJIEMHOBOW KUCIOTOW, MPH 3TOM THOPUAM3ALINS
NPUBOIUT K Ouonormdeckomy s>¢dexty. B HEKOTOphIX BapuaHTax pealu3alud HU300pETeHUs
Takas TUOpUAM3ALMS TPHUBOAMT JIMOO K pa3pyLICHUIO, JUOO K NPUMEHEHHIO LEJNEBOM
HYKJICHHOBOM KHCJIOTBI C COMYTCTBYIOIIMM TOJABJIEHUEM WJIM CTUMYJHPOBAHHEM KJIETOYHOTO
MEXaHU3Ma, 3aTParvBarOIlero, HaNpUMep, TPAHCISLUI0, TPAHCKPUIIIMIO WIA CIUTAHCHHT

LIEJIEBOW HYKJIEMHOBON KUCJIOTHI

OpuH U3 TUIOB AHTHCMBICJIOBOTO MEXaHW3Ma, 3aTPardBaOIIUAN pa3pylLIEHUE LeJIeBON
PHK npencrasnsier coboii anTrcMbIch, onocpenosannbiii PHKazoit H. PHKa3a H npencrasnsier
co0oii KJIETOUHYIO SHIOHYKIIeasy, kortopas pacmerisier cnupanb PHK nymnekca PHK:JIHK. B
JaHHOW O0OJIAaCTH TEXHUKH H3BECTHO, YTO OJHOLIENIOYEUHBIC AHTHCMBICIOBBIE COEIMHEHHUS,
koTopeie siBisOoTCs  «JIHK-momoOHbMuI», BbBBIBatOT akTuBHOCTE PHKaser H B kieTkax
miexkonuraromux. CrnenosarenpHo, aktuBauus PHKaser H nmpusogut k pacmennenuto PHK-
MHILIEHH, TIOCPEICTBOM 3TOrO B 3HAUUTENIbHON CTENEHH yCHUiIHnBast 3P PeKTHBHOCTD MOJABICHUS

TeHHOM 3Kcnpeccuu, onocpenoBaHHOro JIHK-mogoOHbIM OJTUTOHYKIIEOTHIOM.
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B HekOTOpBIX BapHaHTax peajn3alnuy H300peTeHNs KOHBIOTUPYIOLIAs Tpymnna
COEPIKUT PacCIleIUIIeMblil (parMeHT. B HEKOTOPBIX BapHaHTaxX pealn3aliyi H300peTeHHs
KOHBIOTUPYIOLIAsl FPYIa COAEP>KUT ONHY HIIH OoJiee paclIeTuisieMbIX cBsizell. B HekoTopbIx
BApUAHTAX pean3alii U300peTeHNs KOHBIOTUPYIOINAs IPyIa COAEpKUT JHHKep. B
HEKOTOPBIX BAPHUAHTAX PEATH3ALIH N300PETEHNUS INHKEP COAEPIKUT (PPArMeHT, CBSI3bIBAIOLITHI
Oenku. B HEKOTOPBIX BapUaHTaX peann3alui N300pETeHNs] KOHBIOTHPYIOLIAst IPYIIa COAEPKHUT
(bparmMeHT, HalleIUBAIOLINI Ha KJIETKY (YIIOMUHAEMbIH TakKe KaK IPyIIa, HAlleJUBaroInas Ha
KJIETKY). B HEKOTOpBIX BapuaHTax peann3anui n300peTeHns: GparMeHT, HallenBaOIINA Ha
KJIETKY, COZIEPKUT IPYTIY BETBIEHHs. B HEKOTOPBIX BapuaHTax peasn3alii H300peTeHus
(bparMeHT, HalleUBAIOLINI Ha KJIETKY, COAEPKHUT OJHY MK Ooee CBsi30k. B HeKoTOpbIX
BapUAHTAX peajn3aluy U300peTeHns GparMeHT, HaleIUBAKO LN Ha KJIETKY, COAEPKUT YIIIEBOA

I yrﬂeBOI[Hblﬁ KJIacTep.

il. HexkoTopblie pacuenyisieMbie (hparMeHTbI

B HexoTOpBIX BapuaHTax peanusanuy H300peTeHHs pacIleriieMblii (parMeHT
HpenCTaBIsieT COO0H pacIeIuIieMyto CBsI3b. B HEKOTOPBIX BapUaHTaX peatn3aliiy H300peTeHusI
paciueruIsieMblii (pparMeHT COAEPIKUT PacIIeIUIIEMYIO CBsI3b. B HEKOTOPBIX BapHaHTaxX
pean3anuu 1300peTeHUsI KOHBIOTUPYIOIIAS TPYIINa COAEPIKUT paciueruisieMblii pparMeHT. B
HEKOTOPBIX TAKHX BAPHUAHTAX PeaTU3aliy H300peTeHus pacilerisieMblil pparMeHT
NPUCOETMHSIETCS] K AHTUCMBICIIOBOMY OJIMTOHYKJIEOTHUAY. B HEKOTOPBIX TaKMX BapHaHTax
peanm3anuu H300peTeHNsI paclleruisieMblil pparMeHT NPUCOETUHSIETCS HEMOCPEACTBEHHO K
(parMeHTy, HaleTNBAIOIIEMY Ha KJIETKY. B HEKOTOPBIX TAKHX BapHAHTAX PEATH3ALIH
n300peTeHns pacieruisieMblii pparMeHT MPUCOENHSETCS K JIMHKEPY KOHbIOTaTa. B HEKOTOPBIX
BapUAHTAX pean3alii U300PETeHUs paCIleTUIIeMbli (hparMeHT comepkut dochat mim
dochomurdup. B HEKOTOPBIX BapHaHTaX peau3aliu U300peTEHNs pacIeTisieMblil hparMeHT
NpeACTaBIsIET COOON pacIIeIUIsIeMblid HYKJIEO3U/I HUTH HYKJICO3UIHBIN aHAIOT. B HEKOTOPBIX
BapUAHTAX pean3alii U300pETeHUsT HYKICO3U ] HITH HYKJICO3UTHBIN aHAJIOT COAEPIKUT
HeoOs13aTeNbHO 3AIHIICHHOE MeTePOLMKINYECKOe OCHOBAHUE, BRIOPAHHOE U3 MyPHHA,
3aMEIICHHOr0 MypPUHA, MTUPUMHINHA WU 3aMELIEHHOTO MUPUMHUANHA. B HEKOTOPBIX BapHaHTax
peanu3anuu n300peTeHusl pacilerisieMblid (fparMeHT NPeCTaBIIsIeT COOOM HYKJICO3H],
coiep Kalfii Heo0s3aTeNIbHO 3aLINIIEHHOE MeTePOLMKIMYECKOe OCHOBAHNE, BBIOPAHHOE M3
ypauuia, TAMUHA, IUTO3MHA, 4-N-OeH30MIIUTO3UHA, S-MeTIIIUTO3uHA, 4-N-0eH30MII-5-
METUJILIUTO3MHA, aieHIHa, 0-N-OeH30nIaeHnHa, ryannHa u 2-N-u300ytiupuiryannHa. B
HEKOTOPBIX BAPHUAHTAX PeaI3allii H300PETEHNUs pacileruisieMblid pparMeHT IpeaCTaBIseT

co00li 2’ -1e30KCUHYKIICO3U, KOTOPBIN IIPUCOEIUHEH K 3’ -TIOJIOKEHUK) aHTUCMBICIIOBOTO
2
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onuronykjieoruna GoconusGupHol CBSI3BI0 U NMPUCOSOUHEH K JHHKePY dochonmspupHOit nmm
THO(OChATHON CBA3BI0. B HEKOTOPBIX BapHuaHTaX pearnu3alii H300pETeHUs pacIleruIsieMbIi
(dbparMeHT npeacTapisieT co0oi 2’ -ne30KCHaICHO3UH, KOTOPBIA MPUCOSAHHEH K 3’ -MTOJIOKEHUIO
AHTHCMBICJIOBOTO OJIMTOHYKJIEOTHAA (PochonndPUPHON CBA3BIO U MPUCOCANHEH K JINHKEPY
dochomurdupHoit miu TrOdOChaTHON CBA3BI0. B HEKOTOPBIX BapUaHTAaX peaiu3aluu
n300peTeHns pacIlervisieMblid (hparMeHT MPeACTaBisieT Co00M 2’ -e30KCUaaeHO3MH, KOTOPBIH
MPUCOEANHEH K 3’ -MTOJIOKEHUIO aHTUCMBICIIOBOTO OJIUTOHYKJIe0THAa (HochonudpUpHON CBI3BIO

U TIPUCOENINHEH K JIMHKepy pochonmGupHoii CBI3BIO.

B HekOTOphIX BapuaHTaX peanu3alud H300peTeHUs pacLIeIUIieMbld  (parMeHT
NPUCOETUHEH K 3 -TIOJIOKEHHUI0 AaHTHCMBICIIOBOTO OJIMTOHYKJIEOTHa. B HEKOTOpBIX BapuaHTax
peanuzanu  U300peTeHMs] pacIleIuIieMblii  (parMeHT MpPUCOEAMHEH K 5’-MOJIOXKEHUIO
AHTHUCMBICIIOBOIO OJIMTOHYKJIEOTHA. B HEKOTOpBIX BapUaHTaxX peaju3aludl H300peTeHUs
paciueruisieMblil pparMeHT MpUCOEANHEH K 2’ -TTOJIOKEHUIO aHTUCMBICIIOBOTO OJIMTOHYKJICOTH/A.
B HexkoTOpBIX BapuaHTax peanu3aliy U300peTeHus paciieruisieMblil PparMeHT NMPUCOSAHHEH K
AHTHUCMBICIIOBOMY OJIMIOHYKJeoTHay ¢GochonudpupHoil cBs3bt0. B HEKOTOpBIX BapHaHTax
peanu3any M300peTeHns] pacIleruisieMblli (parMeHT NPUCOCAVHEH K YKa3aHHOMY JIMHKEpY
mbo dochonmddupnoii, mnudo THOGOChATHON CBA3BIO. B HEKOTOPBIX BapHaHTaX pean3alnu
W300peTeHnsl  paclieruisieMblii  (parMeHT  MPHUCOEAMHEH K  YKa3aHHOMY  JIMHKEPY
dbochomurpupHoii  cBs3p0. B HEKOTOPBIX  BapuUaHTaX  peaju3alud  U300peTeHUs

KOHBIOTHPYIOLIAs TPYIIa HE COAEPIKUT PaCIleIuIsieMblid ()parMeHT.

B HekOTOpBIX BapHaHTax peajn3aliuu H300pETeHHs PACIIeIIsIeMblid (hparMeHT
paclueruisieTcsl ocie BBeEeHUs YKa3aHHOIO0 KOMIUIEKCa B OPTaHU3M >KUBOTHOTO TOJIBKO TIOCTIE
€ro MOTJIOLIEHUS 1IeJIEBOH KJIeTKOH. BHYTpH KJIeTKH paciueruisieMblii pparMeHT paciieruisieTcs,
BBICBOOOJKIAst TAKUM 00pa30M aKTHBHBIH aHTHCMBICIIOBBIH OJIMTOHYKJIeoTua. He orpann4mnBasch
TeOopuUeH, MPEANOoaraeTcsi, 4To pacilerisieMblid (parMeHT PaCIIETUIIETCs O] IeUCTBUEM OJTHOM
wn OoJee HyKJIea3 BHYTPH KJIETKU. B HEKOTOPBIX BapHaHTax peain3aliu H300peTeHHs OTHA
wiu OoJee HykJeas pacuerusitoT GochoarmdGupHyIo CBsI3b MEXKIY pacIleruisieMbIM (pparMeHToM
U JIUHKEPOM. B HEKOTOPBIX BapHaHTaX pean3aliy H300peTeHuUs! pacIlerisieMblil pparMeHT

UMEET CTPYKTYPY, BBIOPAHHYIO U3 CIEAYIOLIHX
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B HekOTOpBIX BapHaHTax peayn3alii H300pETeHNs KOHBIOTHPYOLIUE TPYIIITBI
coepIKaT JIMHKEP. B HEKOTOPBIX TaKMX BapHaHTAX PeaTU3allH H300PETEHUS JINHKED
KOBJIEHTHO CBSI3aH C PacCIleIuIsieMbIM (parMeHTOM. B HEKOTOPBIX TaKMX BapHAHTAX
peanr3anuy H300peTEeHNUsI IMHKEP KOBAJIEHTHO CBSI3aH C AHTUCMBICIIOBBIM OJTUTOHYKJIEOTHIOM.

B HexoTOpBIX BapuaHTax pearn3alny H300peTeHNs IMHKEP KOBAJIEHTHO CBsI3aH C (PparMeHTom,
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HALIEJTMBAIOIIMM Ha KJIETKY. B HEKOTOPBIX BapHaHTax peatn3anuy H300peTeHHs JJHHKEP
JOTOJHUTEIBHO COAEPKUT KOBAJIEHTHOE MPUCOECUHEHNE K TBEPAON NOAJIOKKE. B HEKOTOPBIX
BAPUAHTAX pean3alii U300PETEHUs JIUHKEDP JOTIOIHUTEIBHO COOEPKUT KOBAJIEHTHOE
NPUCOEIMHEHNE K OEIKOBOMY CBSI3bIBAIOLIEMY (PparMeHTy. B HEKOTOpBIX BapuaHTax
peann3anuy 1300peTEeHNsI TMHKEP AOMOJHUTENBHO COAEPKUT KOBAJIEHTHOE MPUCOEINHEHHE K
TBEPJON MOJJIOXKKE U TOMOJIHUTENBHO CONEPKUT KOBAJIEHTHOE MPUCOEANHEHNE K OEJIKOBOMY
CBSI3bIBAIOIEMY (pparMeHTy. B HEKOTOPBIX BapHuaHTaxX pearn3aliy H300peTeHUs JINHKEP
COZEPIKUT HECKOJIBKO MOJIOKEHUH 1JIsl IPUCOSIUHEHNs] CBA3aHHBIX JIMTAHA0B. B HEKOTOPBIX
BapUAHTAX peayn3alii U300pETeHUs JIMHKEP COAEPKUT HECKOJIBKO MOJIOKEHUH 1151
MIPUCOEIUHEHMs] CBSI3aHHBIX JIMTAHAOB U HE IIPUCOEUHEH K IPYIINE BETBJICHUs. B HEKOTOPBIX
BapUAHTAX peayn3aluy U300pETeHNs JIMHKEP JOMOJHUTEIbHO COAEPIKUT OHY MU Ooree
paciuerisieMbIx cBsi3el. B HEKOTOpBIX BapuaHTaxX pealnu3aliy H300peTeH!sI KOHBIOTHPYIOIIAst

IPYIIa HE COAEPKUT JINHKEP.

B HexoTOpBIX BapuaHTax peann3anuy U300peTeHHs JIMHKEP CONEPIKHUT IO MEHbIIEH
Mepe OIHY JIMHEHHYIO TPYIIIY, COAEPKAILYIO IPYIIIbL, BHIOPAHHBIE U3 AJKUJIbHBIX, AMUIHBIX,
IUCYNbQUIHBIX, OIS THIEHTIIMKOEBBIX, THO3PUPHBIX (-S-) u runpokcunamuno (-0O-N(H)-)
rpynm. B HeKoTOpBIX BapuaHTax peann3aluy H300peTeHus TMHEHHAs TPYIINa CONEPIKUT
IPYIIIbI, BBIOPAHHbIE U3 aJKHJIBHBIX, AMUIHBIX U MPOCTHIX 3QUPHBIX Py, B HEKOTOPBIX
BapHaHTAX peau3aluy U300peTeH s JIMHEeHHAs! TPYIINa COAEPIKUT MPYIIIbL, BHIOPAHHBIE U3
AIKMJIbHBIX U MPOCTHIX 3(UPHBIX IPYI. B HEKOTOPBIX BapHaHTax peai3alui n300peTeHus
JIMHEIHAs TPYTINa COAEPIKUT 10 MEHbIIEH Mepe onHY OChOPHYIO CBSA3BIBAIOLIYIO rpymmy. B
HEKOTOPBIX BapHAHTAX peajr3alii n300peTeHuUs INHeHHast IPYIINa COAEPKUT MO MEHbLIEH
mepe onny pochonudrdupHyro rpymnmy. B HEKOTOPBIX BapuaHTax pean3aiy H300peTeHus
JIMHENHAas rpynmna COIEP KUT IO MEHbLIEH Mepe OIHY HEHTPAJIbHYIO CBsI3bIBAIOLIYIO rpynmny. B
HEKOTOPBIX BapHAHTAX peajn3alui n300peTeHus IMHeHHas TPYINa KOBaJeHTHO MPHCOeIMHEHA
K (pparMeHTy, HalleIMBAIOIIEMy Ha KJIETKY, U K paciueruisieMomy (gparmeHTty. B HekoTophix
BapHaHTax peau3aluy u300peTeH s JIMHeHHas rpyIina KOBAJICHTHO MPUCOSIUHEHA K
(parMeHTy, HaLIEIUBAIOIIEMY Ha KJIETKY, i K aHTUCMBICJIOBOMY OJIMTOHYKJIeOTHY. B
HEKOTOPBIX BaApHAHTAX peajn3alui n300peTeHus IMHeHHas TPyINa KOBaJEHTHO MPHCOeIMHEHA
K (pparMeHTy, HaleIMBAIOIIEMY Ha KJIETKY, K pacLIerisieMOMy (pparMeHTy U K TBepIOi
NOMJIOKKe. B HEKOTOPBIX BapHaHTaX pealn3aliy H300peTeHus IMHEHHAs TPyTINa KOBAJIEHTHO
npUcoenruHeHa K ()parMeHTy, HalleJIMBAOIIEMY Ha KJIETKY, K paciierisieMoMy GparMeHTy, K
TBEPAOI MOIJIOKKE 1 K OEJKOBOMY CBSI3bIBAIOIEMY (pparMeHTy. B HEKOTOpBIX BapHaHTax

peanm3anny H300peTeHus! JMHEWHAs TPYIIa COAEPKUT OHY WK OoJiee pacIierisieMbIX CBSI3EH.
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B HeKOTOpPBIX BapHaHTax peayn3aliuy H300PETEHNs JIMHKEP CONEPKUT JINHEHHYIO
IPyIy, KOBAJIEHTHO NMPUCOEANHEHHYIO K IpyMIe ckeneTa. B HeKOoTOpbIX BapuaHTax peanu3aluu
M300pETEHNs CKEJIET COMEPIKHUT PA3BETBICHHYIO AN(ATHUECKYIO TPYIIITY, KOTOPAst CONEPKUT
TPYIIBL, BBIOPAHHBIE U3 AJIKUJIBHBIX, AMUAHBIX, TUCYIb(HUIHBIX, TOJU3TUICHTJINKOJIEBBIX,
NPOCTHIX 3(PHUPHBIX, THOIPHUPHBIX U THAPOKCHIIAMHHOTPYIII. B HEKOTOPBIX BapuaHTax
peanu3anuy H300pEeTEeHUsI CKEJIET COAEPIKHUT PA3BETBICHHYIO ATM(PaTHYECKYIO IPYIIITy, KOTOpast
COIEPKUT TPYIIIBI, BBIOPAHHBIE M3 AJIKMIIBHBIX, aMUAHBIX U MPOCTBIX 3PUPHBIX rpynmn. B
HEKOTOPBIX BAPHUAHTAX PEATU3ALH U300PETEHHUS CKEJIET CONEPIKUT MO0 MEHbIIEH Mepe OHY
MOHO- WJIY MOJULMKINYECKYHO KOJIbLIEBYIO CUCTEMY. B HEKOTOPBIX BapHaHTax peanu3alyu
M300pETEHNs CKEJIET COMEPIKHUT MO MEHbINEH Mepe IBE MOHO- UJTH MOJIUIUKINYECKHE
KOJIbLIEBBIE CHCTEMBI. B HEKOTOPBIX BapHaHTaxX peaqu3aluy H300peTeHNs JMHEHHas rpymna
KOBAJICHTHO NPUCOEINHEHA K TPYIIIE CKENeTa, a TPyINa CKeJleTa KOBaJEeHTHO MPUCOEANHEHA K
pacieruisieMoMy (pparMeHTy U JHHKepY. B HEKOTOPBIX BapHaHTaxX peain3aunuu U300peTeHuns
JIMHE}Has rpynna KOBaJeHTHO NPUCOEANHEHA K IPYIIe CKeJeTa, a IpyIna CKeleTa KOBaJIeHTHO
NPUCOEIMHEHA K paclieruiieMoMy (pparMenTy, IMHKepy U TBepAOi MomIokke. B HeKoTopbIx
BApUAHTAX pean3alyy U300peTeH s JIMHEeHHas! rpyIna KOBAJICHTHO MIPUCOEINHEHA K IPyIIe
CKeJeTa, a TPyIIa CKeJleTa KOBAJEHTHO MPUCOSANHEHA K PaCIleruiieMOMy (hparMeHTy, JIHHKepY
1 OeJTKOBOMY CBsI3bIBarOLIeMy (parMeHTy. B HeKOTOpBIX BapuaHTax peaju3anuu H300peTeHus
JUHEHas rpymmna KOBaJIeHTHO NMPUCOeANHEeHa K IPYIIIe CKeJeTa, a rpyIa cKejleTa KOBaJIEeHTHO
NPUCOEIMHEHA K pacIleruiieMoMy (pparMeHTy, JTUHKEPY, OSTKOBOMY CBSI3bIBAIOIIEMY
(bparMeHTy U TBepAOil MoANOKKe. B HEKOTOPBIX BapHaHTaxX pealn3aluy H300pETeHHs rPyIina

CKeJIeTa CONEPIKUT OTHY MJTH OoJiee paclIeryIsieMbIX CBSA3CH.

B HeKOTOpPBIX BapHaHTax peajn3alud H300pETEHHs JTMHKEP CONEPKUT PparMeHT,
CBsI3bIBAIOINUI OeNKi. B HEKOTOPBIX BapHaHTaX peaii3alii U300peTeHus: pparmMeHT,
CBSI3BIBAIOIIUE OeJTKH, PeACTaBIsieT COOOM JIUMU/, TAKOUW KaK, HAPUMED, BKIIFOUas, HO HE
OrPaHUYMBASICh HMH, XOJIECTEPHH, XOJIEBAsI KUCJIOTA, aJaMAaHTAH-YKCYCHAsi KUCJIOTa, |-TipeH-
MacisTHast KHCIIOTa, TUTUAPOTECTOCTEPOH, 1,3-0uc-O(rexcanenyun)rinnepus,
repaHUJIOKCUTEKCHUIIOBAS TPYIIIA, FeKCaIeLMIITIIUIepHH, OOpHEO, MeHTOJ, 1,3-mponanauon,
renTaeLIIOBast IPYIa, TATbMIUTHHOBAsE KHCJIOTa, MUPUCTHHOBAs Kucnora, O3-
(oneown)muroxoneBast kuciaota, O3-(0eonT)X0eHOBast KUCIIOTA, TUMETOKCUTPUTHIT HITH
¢deHokcasuH, BuTaMuH (Hanpumep, ¢oar, Buramus A, ButamuH E, OMOTHH, mUpHIOKCab),
NENTHI, YIIIEBOX (HapuMep, MOHOCAaXapua, AUCAXapua, TPUCAXapU, TETpacaxapus,
OJIUTrOCaxXapua, MOIUCAXAPH ), SHAOCOMOJIUTUIECKII KOMIIOHEHT, CTepons (Harmpumep, yBaou,

TeLUT'€HUH, UOCTeHUH ), TEPIICH (HAIpUMep, TPUTEPIIEH, HAIPUMEp, CaPCACATIOTeHHH,
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(bpunenvH, TUTOXONEBast KUCIIOTA, IEPUBATU30BAHHAS STH(PHUAETAHOIOM) HITH KATHOHHBIH
aunuzA. B HEKOTOpBIX BapuaHTax peann3aliy n300peTeHus: pparMeHT, CBA3BIBAIOIINN OEIKH,
NpeACTaBisieT COOON HACHIEHHYIO HJIM HEHACBILICHHYIO KUPHYIO KHCIIOTY C IJTMHOHN e OT

C16 no C22, xonecTepuH, XONeBYIO KUCIOTY, BUTaMuH E, anamanTtan unn 1-nentadroprponur.

B HeKOTOpPBIX BapHaHTax peannu3aluu H300peTeHNs JUHKEP HMEET CTPYKTYPY,

BBIOPAHHYIO U3:
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B HexoTOpBIX BapuaHTax pearn3alny H300pETeHUs IMHKEP UMEET CTPYKTYPY,

BBIOPAHHYIO U3
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B HexoTOpBIX BapuaHTax pearn3alny H300pETeHUs IMHKEP UMEET CTPYKTYPY,

BBIOPAHHYIO U3
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B HeKOTOpBIX BapHaHTaX peain3aluy H300PETeHUs IMHKEP UMEET CTPYKTYPY, BEIOPAHHYIO U3:
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rae kakabiii L HesaBucuMo npencrasisieT coboit pochopHyro CBA3BIBAIOIIYIO TPYIIITY
WM HEUTPAJIbHYIO CBA3BIBAIOLIYIO IPYIITY; U

KaKIIbI N HE3aBUCUMO paseH oT 1 o 20.



us:

69

B HeKOTOpBIX BapHaHTaX peajin3aliy H300PETeHUs IUHKEP UMEET CTPYKTYPY, BEIOPAHHYIO

o
T
(&3]
O

H N .

\wva‘o o L%/Ni%ko ‘IJ/,,
N

o? oA O\,
- o
s 0 g
EN /\W \“....d O N i
N o}
N .S .
S N et
Ny s o
- o,
0 o,
T P e
3 Uy JQ)B W 5 A N Ols . s
o n S e & R0
o) %
v ESRvC e



. e
- -
—0
m W]
—
JUN%W
mh Iz
Q. A -
n_l...lﬂ“_ -
3 <



10

71

B HeKOTOpBIX BapHaHTaX peain3aluy H300PETeHUs IMHKEP UMEET CTPYKTYPY, BEIOPAHHYIO U3:

o]
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B HeKOTOpBIX BapHaHTaX peain3aluy H300PETeHUs IMHKEP UMEET CTPYKTYPY, BEIOPAHHYIO U3:
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B HekoTOpBIX BapuaHTax peaju3aluu H300pETeHUs TMHKEP UMEET CTPYKTYPY, BEIOPAHHYIO

us:

rae n pasex ot 1 go 20.

B HexOTOpBIX BapHaHTax pealn3aluy U300peTeHns TUHKEP UMEET CTPYKTYPY,

BBIOPAHHYIO U3:

’:\O /\/\Pj ; ;’\O/\/\O/\/\ff n ,r“\o/\/\o/\ /\O/\/\f )

B HekoTOpBIX BapHaHTax peaan3anuy U300peTeHNs JINHKEP UMEET CTPYKTYPY,

BBIOPAHHYIO U3!
OH

OH
—0 F’ O 0 O 0 F' -0—i —0O-P-0 0 Ofv 0
R n T H TRy

OH 3 OH

.

B HEeKOTOpPBIX BapUaHTax pean3alii H300PETeHHUs JIMHKEP UMEET CTPYKTYPY,

BBIOPAHHYIO U3

A dygobodt A

B HexOTOpBIX BapHUaHTax pean3aliuy H300PETeHNUS JIMHKEP KOHBIOTATa HMEET

CTPYKTYPY:
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B HekoTOphIX BapuaHTax peaNu3alud H300pPETeHHs JIMHKEP KOHBIOraTa HMeEeT

CTPYKTYPY:

0] O

B HexOTOpBIX BapuaHTax pealn3aluy U300peTeHUs TUHKEP UMEET CTPYKTYPY,

BBIOpAHHYIO U3:

0 ) j\ \
- 11 }' 5 \-:
S e Rl LA
; i

B HekoTOpBIX BapHaHTax peaan3annuy U300peTeHNs INHKEP UMEET CTPYKTYpY,

BBIOPAHHYIO U3

O B
s 2,
N,
H

2

o 0
_.“j /JJ\ ) _E} -0 _i
THH\ H ﬁ{%g OH I

A

rae Kaxabii n HezaBucumo paBeH 0, 1,2, 3,4, 5, 6 wim 7.

iv. HexoTophble (hparMeHThl, HALIGIUBAKOINE HA KJIETKY

B HekoTOpBIX BapHaHTax peayn3alii H300pETEeHNs KOHBIOTHPYIOLIUE TPYIIITbI
comep:kaT (pparMeHThl, HALIEIMBAKOINUE HA KJIeTKy. HekoTopble Takue pparMeHThl,
HalleJIMBAIOL1e Ha KJIETKY, YBEJINUHUBAIOT KJIETOUHbIHN 3aXBaT aHTUCMBICIIOBBIX COeIMHEeHUH. B
HEKOTOPBIX BAPUAHTAX peaii3aliy H300peTeHus pparMeHTsl, HALlEINBAIOIIIE HA KJIETKY,
coep:KaT TPYIY BETBJICHUS, OHY WM OoJiee CBA30K U OJMH WK OoJee Turasaos. B
HEKOTOPBIX BAPUAHTAX peai3aliy H300peTeHus pparMeHThl, HAL[EINBAIOIIIE Ha KJIETKY,
coep:KaT TPYIIY BETBJICHUS, OHY WM OoJiee CBA30K, OJUH WM OOJIee JIMTAaH0B U OJHY HITH

OoJiee paciuerIsieMbIX CBsI3eH.
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1. HexoTopble rpynnbl BeTBJIEHUHA

B HekoTOpBIX BapHaHTax peann3aliui H300peTeHNs KOHBIOTHPYOLIUE TPYIIITBI
cofieprKaT HaleIMBAKOIIUI (pparMeHT, comep Kaliil rpymIy BETBICHUS U IO MEHbLIEH Mepe /1Ba
CBSI3aHHBIX JIUTaH/Aa. B HEKOTOPBIX BapHaHTaxX peajn3alyui H300peTeHHs IPYIINa BETBICHHS
NPUCOEINHSET JIMHKEP KOHbIOTaTa. B HEKOTOPBIX BapHaHTaX pean3aliy H300peTeHHs! rPpyIa
BETBJICHHS IPUCOEINHSET pacLIeruisieMblil pparMeHT. B HEKOTOPBIX BapuaHTaxX pearn3aluu
M300peTeH s IPyIINa BETBICHUS PUCOEINHAET aHTUCMBICIIOBBII ONUroHykieoTua. B
HEKOTOPBIX BAPHUAHTAX PeaN3alliii N300pETEeHNUs IPyIIa BETBICHUS KOBAJIEHTHO MPHCOEINHEHA
K JIMHKEPY U Ka)kKIOMy U3 CBSI3aHHBIX JIMTAHJI0B. B HEKOTOPBIX BapuaHTax peaqu3anuu
M300peTeHNs IPyIINa BETBIECHUS COAEPKUT Pa3BETBICHHYIO aTu(aTHUecKyro Ipymiy, KoTopas
COEP>KUT TPYIIIBI, BBIOPAHHBIE U3 AJIKUIBHBIX, AMUIHBIX, AUCYIb(PHUIHBIX,

HOJINA TUJICHTJIMKOJIEBBIX, MPOCTBIX S(PUPHBIX, THOIPHUPHBIX U THAPOKCHIAMUHO-Tpym. B
HEKOTOPBIX BAPHAHTAX Pean3aluy N300pEeTeHUs IPyIIa BETBICHUS COAEPIKUT IPYIIIIBL,
BBIOPAHHBIE U3 AJKIIbHBIX, AMUIHBIX U MIPOCTHIX 3(PUPHBIX IPYNIL. B HEKOTOPBIX BapHaHTax
peanu3anyy 1300peTeHusI IPyIINa BETBICHHs COAEPIKUT IPYIIIbI, BEIOPAHHBIE U3 AJIKMIBHBIX U
HPOCTBIX APUPHBIX TPyl B HEKOTOPBIX BapUaHTax peayn3aliy H300peTeHus rpynmna
BETBJICHUsI COAEPKUT MOHO- I MOJIMLUKINYECKYIO KOJIBLEBYIO CUCTEMY. B HEKOTOpBIX
BApUAHTAX peasn3alyy U300peTeHHs IPYIIa BETBICHUS CONEPKUT ONHY Win Oosee
pacuiernsieMbIx cBsizell. B HEKOTOPBIX BapHaHTaX peau3aluy H300peTeHHsI KOHBIOTUPYIOIIAs

rpynna He COAEP>KUT IPYIY BETBICHHUS.

B HEKOTOPBIX BapHUaHTax pCain3allun 1/1306peTeH1/1$1 rpyriia BETBJICHHA UMECT

CTPYKTYPY, BEIOPaHHYIO H3:
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r7e KaXIbIi N He3aBUCUMO paseH oT 1 1o 20;
jpaBeHoTr 1 no3; u

m paseH OT 2 110 6.
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B HexoTOpBIX BapuaHTax pearn3alny H300peTeHUs TPYIINa BETBICHHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3

I7le KaKIbII N HE3aBUCUMO paseH oT 1 1o 20; u

m paseH OT 2 110 6.
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B HexoTOpBIX BapuaHTax pearn3alny H300pETeHNs TPYIa BETBICHNUS UMEET

CTPYKTYPY, BHIOPaHHYIO H3:

o %, O ?
ITIH ’ NH
- - O

www VAN

B HexoTOpBIX BapuaHTax pealn3alny H300pETeHUs TPYIIa BETBICHHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3
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rae Kaxabiii Ay Hezasucumo npexacrasisier codoit O, S, C=0 umu NH; u

5 KaKIbII N HE3aBUCUMO paseH oT 1 1o 20.

B HekoTOpBIX BapHaHTax peaan3aluy U300peTeHUs TPYIINa BETBICHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3!

T & &
A 1 1
ﬂ‘ ﬁ‘“im% E}n A1"§ l’\ Af‘%
A i S S N wo AT
b ¥ >

rae Kaxablii A1 HezaBucuMo npencrasisier codoit O, S, C=0 umu NH; u

10 Ka)KIbI N HE3aBUCUMO paseH oT 1 1o 20.

B HexoTOpBIX BapHUaHTax pean3alii H300pETeHUs TPYIINa BETBICHHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3

f’f)ﬂ iy rH{\}h £
I LI w‘”}ﬁ“{dﬁ
& &

rae A npencrasisiet cobori O, S, C=0 wnmu NH; u

15 Ka)KIIbI N HE3aBUCUMO paseH oT 1 1o 20.

B HexoTOpBIX BapuaHTax pearn3alny H300pETeHUs TPYIINa BETBICHHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3
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B HexoTOpBIX BapuaHTax pealn3aluy H300peTeHuUs TPYIa BETBICHNUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3:

v

O “,
o)

/
Yy
i
i,
B HekoTOpBIX BapHaHTax peaan3alyuy U300peTeHNs TPYIINa BETBICHUS UMEET CTPYKTYPY,

BBIOPAHHYIO U3!

o

2. HexoTopble CBA3KH

B HekOTOpBIX BapHaHTax peain3aliy H300pETeHHs KOHBIOTHPYIOLIUE TPYIIIbI
coep:kaT OAHy WU OoJiee CBSI30K, KOBAJIEHTHO NPUCOEIMHEHHBIX K IPYIINE BETBIeHUs. B
HEKOTOPBIX BAPHAHTAX PeaT3aliy H300PETeHUs] KOHBIOTUPYIOIHNE TPYIIITBI COAEPKAT OTHY
wn OoJee CBSI30K, KOBAJIEHTHO MPUCOEAMHEHHBIX K CBS3BIBAIOLIEH rpymnme. B HekoTopbIx
BapUAHTAX peaN3alii U300PETeHUsT KaXKasi CBsI3Ka MPEICTaBIIIET COOO JIMHEHHYO
anmu(paTHYECKYIO IPYIITY, CONEPKAINYI0 OHY WK OOJiee TPYIII, BBIOPAHHBIX U3 AJKHIBHBIX,
NPOCTHIX 3(PHUPHBIX, THOIPHUPHBIX, AUCYIbGUIHBIX, AMUTHBIX U MTOJIUITHICHTJIMKOIEBBIX TPYIIIT
B 000N KoMOMHAIMU. B HEKOTOPBIX BapHaHTaxX peaji3anuy H300peTeHus KaKaast CBA3Ka
npeACcTaBsieT COOOH MMHEHHYIO anu(paTUIeCKyO rPyIy, COIEPKaIIy0 OJHY WK Oojiee TPy,
BBIOPAHHBIX U3 AJTKWJIbHBIX, 3aMEIIEHHBIX AJIKUJIbHBIX, MPOCTBIX 3PUPHBIX, THOIPUPHBIX,
IUCyNb(GUAHBIX, AMHIHBIX, (OCHOAMIPUPHBIX M MOTUITUICHTIUKONIEBBIX TPy B OO0
KOMOMHAIMU. B HEKOTOPBIX BapHaHTax peaTn3alyy H300peTeHHs KaXKaasl CBsI3Ka MPEICTABIISIET
coOoH TMHEeHHYI0 amn(aTHYECKYIO TPYIITY, COASPKAIIYIO OHY HUIIH OoJiee IPYII, BHIOPaAHHBIX

U3 AJIKUJIBHBIX, TPOCTHIX 3(UPHBIX U AMUAHBIX TPy B J0O0I KoMOMHaLMK. B HEKOTOPBIX
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BApUAHTAX pean3alii N300PETeHNsT KaXKIasi CBsI3Ka MPECTaBIISIET COOOH IMHEHHYIO
anu(paTHUECKYIO IPYIITY, CONEPKAINYIO0 OXHY UIH OOJiee TPy, BBIOPAHHBIX U3 AKHIIBHBIX,
3aMEIIeHHBIX AKUIIBHBIX, (pochonndPpupHbIX, MPOCTHIX 3PUPHBIX U AMHIHBIX TPYIII B JIFOOOM
KOMOMHaIMY. B HEKOTOPBIX BapHaHTax peaTn3alyy H300peTeHHs KaXKaas CBsI3Ka MPEICTABISIET
coOoH TMHEeHHYI0 amn(aTHYECKYIO IPYIIY, COAEPKAIIYIO OHY N OoJiee IPYII, BHIOPaHHBIX
u3 ankwia u pochoaurdupa B mod0i komOMHAIIMN. B HEKOTOPBIX BapuaHTax peaan3alun
M300peTeHNs KaKaasl CBsI3Ka COJEPIKHUT IO MEHbIIel Mepe ofHy (GOCPOPHYIO CBSI3bIBAIOILYIO

TPYNIY WX HEUTPAIbHYIO CBA3BIBAIOLIYIO TPYIIILY.

B HeKOTOpBIX BapuaHTax peasu3aluy H300peTeH s CBsI3Ka CONEPKUT OAHY Wiu Ooee
paclIenysieMbIx cBsizell. B HEKOTOPBIX BapHaHTax peann3aluu H300peTeHns CBsI3Ka
NPUCOENMHEHA K TPYIIe BETBIECHHS Y€Pe3 aMHUIHY IO HJIH MPOCTYIO 3upHyto rpymmy. B
HEKOTOPBIX BApHUAHTAX peah3aliy H300pETeHus CBsI3Ka MPUCOEAMHEHA K TPYTINe BETBICHUS
yepe3 GochopamdpupHyo rpymnmny. B HEKOTOpBIX BapHaHTaxX peanu3aluy H300peTeH sl CB3Ka
NPUCOEIMHEHA K TPYIIe BeTBICHUs Yepe3 POCHOpHYIO CBI3BIBAIOLIYIO TPYIINY WK Yepes3
HENUTPANbHYIO CBSI3BIBAIOINYIO IPYIINy. B HEKOTOPBIX BapHaHTaX peannu3aliu H300peTeHusI
CBsI3Ka MPHUCOEIMHEHA K TPYIITIe BETBICHUS Yyepe3 MPOCTyio 3QUpHyko rpyry. B HeKoTOpbIx
BapHAHTaxX pean3alui n300peTeH st CBsI3Ka MPUCOEAMHEHA K JIMTaHIy JTHOO Yepe3 aMUIHYO,
b0 Yepe3 MPOCTYIO dPUPHYIO IPpyIiny. B HEKOTOPHIX BapHaHTaX peanu3aluu n300peTeH st
CBsI3Ka MPUCOEIUHEHA K JIMTAHIY Yepe3 MPOCTyIo A3UPHYIO rpymiy. B HEKOTOPBIX BapHaHTax
peanu3anuu U300peTeHus CBsi3Ka MPUCOEAUHEHA K JIMTAHIy JTUOO Yepe3 aMUIaHYIO, JTHOO0 Yepes
MPOCTYIO AUPHYIO rpyIiy. B HEKOTOPBIX BapHaHTaX pear3alii H300peTeHus CB3KA

NPUCOEMHEHA K JIMTAHY Yepe3 IMPOCTYI0 3(QUPHYIO IpyIIy.

B HekOTOpBIX BapHaHTax pean3alui H300pETeHUsT KaXKIasi CBSI3Ka HMEET JIJTHHY OT
OKO0JIO 8 10 0k0s10 20 aTOMOB B LU MEXy JIMTAHAOM U IPYIIION BETBJIeHUs. B HEKOTOPBIX
BapUAHTAX pean3alii U300PETeHNs KaXK1asi CBsi3Ka MMEET JUTHHY OT okoJio 10 1o okono 18
aTOMOB B LIeN1 MEXKY JIMTaHAOM U TPYINON BeTBIEHUs. B HEKOTOPBIX BapuaHTax peanuzaluu

I/1306peTeHI/I$I Kaxxaasi CBA3Ka UMECT NJIMHY OKOJIO 13 aTomMOB B LCITH.

B HekOTOpBIX BapHaHTax peain3aliy H300pETEHHs CBSI3Ka UMEET CTPYKTY Y,

BBIOPAHHYIO U3
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N B~ Aog ¥ e U Ao

SR VI e g\g“mi

r7e KaXAbIi N He3aBUCUMO paseH oT 1 1o 20; u

KaXbII p paBeH OT 1 1o oxoo 6.

5
B HeKOTOpBIX BapHaHTAaX peaar3aluy H300peTEeHUs CBSI3Ka UMEET CTPYKTYDY,
BBIOPAHHYIO U3
O H
11 A (Jr_f
zzf/\)LN/\/O\/\O/\/H X 1127/N\/\/\/\;H C Y
H O
H ;
%’/\‘/\O//\f y L_‘\\//\O/\\/()\\/‘}ﬁ1 ' ST/NWI -1 - \/\O/\\fﬁ
10 B HeKOTOpBIX BapHaHTAaX peaan3aluy U300pEeTEeHUs CBSI3Ka UMEET CTPYKTYDY,

BBIOPAHHYIO U3

E NN %,

r7ie KaXblil N HE3aBUCUMO paBeH oT 1 o 20.
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B HexoTOpBIX BapuaHTax pearn3aluu H300pETeHNUs CBsI3Ka UMEET CTPYKTYPY,

BBIOPAHHYIO U3

A f*"\M* ’H o

rae L npencrasisier coboti b0 GpochopHYIO CBA3BIBAIOINYIO TPYIITY, JIUOO
HEWTPAIbHYIO CBS3bIBAIOINYIO TPYIIIY;

Z1 npexacrasinsier coboit C(=0)0-Ry;

Z, npencrasinsier codoit H, C1-Ce ankun wnu 3amerernbiii C1-Ce ankm,

R> mpencrasnsier coboit H, C1-Cs anxun unu 3amemensbiil C1-Cs anxur;, u

KaXbIil M1 He3aBUCUMO paseH oT 0 10 20, mpu 5TOM 10 MEHbILEH Mepe OJUH M1

Oosbie O 11 KaXKIOU CBSI3KU.

B HekoTOpBIX BapHaHTax peaan3annuy U300peTeHUs CBSI3Ka UMEET CTPYKTYDY,

BBIOPAHHYIO U3!

B HEKOTOpPBIX BapuaHTax peau3aluu H300pETeHHs CBsI3Ka UMEET CTPYKTYPY,

BBIOPAHHYIO U3

COOH OH

N 0~?fm—{*7m1 " f% )\rampms

rae Z» npencrasisier codoit H umu CHs; u
Ka)KAblil M1 He3aBUCUMO paseH oT 0 1o 20, mpu 5TOM MO MEHbIIEH Mepe OIUH M1

ooubLue 0 U1 KAKIOU CBI3KU.

B HexOTOpBIX BapuaHTax pean3aliuu H300pETeHNUs CBsI3Ka UMEET CTPYKTYPY,

BBIOPAHHYIO U3
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B HeKkOTOpBIX BapHaHTax peain3aluu H300peTeHUs CBsI3Ka COnepKUT GochopHyro
CBSI3bIBAOILYIO IPyMITy. B HEKOTOPBIX BapUaHTaX pean3alui U300pETeHUs CBsI3Ka He
COIEP KUT HU OJHON aMHUIHOH CBSI3U. B HEKOTOPBIX BapHaHTaX peau3aliy U300peTeHus CBsI3Ka

conepskuT (GocHOPHYIO CBSI3BIBAIOIIYIO TPYIIIY U HE COACPXKHUT HU OIHON aMHUHOU CBSI3U.

3. HekoTopble JHTAHADI

B HekoTOpBIX BapHaHTax peajn3aliy HACTOSLIETO ONUCAHMS IPUBEIEHBI JIUTaH]IbI,
IIPU 3TOM KaKZAbIH JIMTAHl KOBAJIEHTHO IIPUCOEIMHEH K CBsA3Ke. B HEKOTOPBIX BapHaHTax
peanuzanuy H300peTeHusl KaKAbIH JTUraHa BEIOpaH Tak, 4ToObI OH oOnaaan ahGUHHOCTBIO 1O
MEeHbLIEH Mepe K OJTHOMY TUITY PeLEenTOopa Ha KJIeTKe-MULIeHH. B HEeKOTOpBIX BapHaHTax
peanu3anyy 1300peTeHust TUTaH bl BIOPAaHBI TaK, 4TOOB! OHU 00nanamy ahPUHHOCTHIO 1O
MEeHbLIEH Mepe K OJTHOMY TUITY PELEeNTOpa Ha MOBEPXHOCTH KJIETKH N€YEeHU MJIEKOTTUTAIOLIETO.
B HexoTOpBIX BapHaHTax peaan3aluy H300peTeHNs JIMTaHAbl BBIOPAHBI TAaK, YTOOBI OHU
obnananu ahPUHHOCTBIO K MEUEHOYHOMY acHaJIONIMKOonpoTenHoBomy peuentopy (ASGP-R). B
HEKOTOPBIX BAPHUAHTAX PeaTU3allK N300PETeHUs KaKAbIH JIMTaH MPEICTaBISET OO0
yrieBod. B HEKOTOPBIX BapuaHTaX pean3alii U300pETeHUsT Ka Kbl JIUTaH]] HE3aBHCUMO
BBIOpAH M3 rajakTo3bl, N-aleTHIIraJakTO3aMHUHA, MAHHO3bI, TJIFOKO3BI, TJIFOKO3aMHHA U (PYKO3BL
B HEKOTOpPBIX BapuaHTax peau3alii H300peTeHUsT KaXK bl JIMTaH] MPeiCcTaBsieT co0oit N-
arreruiranakro3amu (GalNAc). B HEKOTOPBIX BapUaHTaX peaiu3alud U300peTeHMsI
HaLeTUBAOIIUH PparMeHT conep KUt 2-6 TUrasaos. B HEKOTOPBIX BapHaHTaX peaTn3alun
M300peTeHNs HALleIMBAIOIINN (PParMEeHT COAEPIKUT 3 JIUTaHaa. B HEKOTOpPBIX BapuaHTax
pean3anuy H300peTEeHUs HALETUBAIO NN (PParMEeHT COAep KUT 3 N-aleTHITraJakTO3aMUHOBBIX

JIMradja.

B HeKOTOpPBIX BapHaHTax peajnu3alny H300peTeHHs JIUTraH I MPEACTaBIIET COOOH
YIIJIEBO/, YIIIEBOAHOE MPOU3BOAHOE, MOTU(PUIIMPOBAHHBIN YIIIEBO, TOJTUBAJICHTHBINA
YIJIEBOAHBIN KJIaCTep, MONUcaxapui, MOIU(PUIMPOBAHHBINA MOJHCAXAPUI WIN MOJHCAXAPUTHOE
NpOU3BOAHOE. B HEKOTOPBIX BapHaHTax peasn3aluy H300PETeHNs JINTaH ] PEICTABIsIET COOOI
aMHHOcaxap win Tnocaxap. Harmpumep, amruHOCcaxapa MOryT ObITh BBIOpaHBI U3 JIFOOOTO
KOJINYECTBA COSNMHEHHH, N3BECTHBIX B IAHHOW OOJIACTH TEXHUKH, HAIPUMeEP, TIIFOKO3aMHUHA,

CHAJIOBOH KHUCJIOTHI, o-D-rajakro3zamuna, N-alleTHITrajgakTo3aMUHA, 2-alleTaMua0-2-ae30Kcu-D-
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rajnakronupanossl (GalNAc), 2-amuno-3-O-[(R)-1-kapbokcusTui]-2-ne30kcu-f-D-
TJIFOKOIMPAHO3bI (B-MypaMOBOH KHCJIOTHI), 2-1€30KCH-2-MeTHIIaMHHO-L-rmrokonupanossl, 4,6-
nune3okcu-4-popmamuno-2,3-au-O-metuin-D-MaHHOTUPAHO3BI, 2-1e30KCH-2-Cyiib(oaMuHo-D-
TIIFOKONUPaHO3bl U N-cyb(o-D-rimoko3amuHa, U N-riIHKOIOMI-0-HEHPaMIHOBOW KUCIIOTHI.
Hanpuwmep, Tnocaxapa MOryT ObITh BBIOpaHBI U3 TPYIIIBL, COCTOSAIIEH U3 S-THO-B-D-
TJIFOKOMMPAHO3bI, MeTHI 2,3 ,4-Tpu-O-anetui- 1 -tno-6-O-tputun-o-D-rimokonupano3una, 4-Tuo-
B-D-ranakronupanossl u 3tuia 3,4,6,7-terpa-O-auerui-2-n1e30kcu-1,5-nurno-o-D-riroko-

reNTONUPAHO3UA.

B Hekoropeix BapmaHTax peanusauuu wu3odOperenmss «GalNac»y wumm  «Gal-NAc»
OTHOCUTCSI K 2-(alleTMIaMUHO)-2-1e30KCcu-D-ranakronupanose, OOBMHO YIIOMUHAaEeMOH B
auTeparype kak N-aleTHITalakTO3aMUH. B HEKOTOpBIX BapuaHTaxX peau3aly U300peTeHus
«N-aLeTwirajsakTo3aMiuH» OTHOCUTCSL K 2-(aleTUiIaMHuHO)-2-ne3okcu-D-ramakronupaHose. B
HEKOTOpBIX BapuaHTax peanusaiun n3odperenus «GalNacy mmm «Gal-NAc» oTtHOCcHTCS K 2-
(auernnamMuHoO)-2-ne30kcu-D-ramakronupanose. B HEKOTOpBIX  BapuaHTaX  peajH3aluu
mobperennst «GalNac» wmmu  «Gal-NAc» oTtHocutcss K 2-(alleTWiIaMuHO)-2-1e30Kcu-D-
rajakTonupaHose, Koropas Bkio4aer u  P-popmy:  2-(amerunamuHo)-2-ne30kcH-P-D-
raJlakTOITUPAHO3y, U 0-popMy: 2-(aleTHIaMuHo)-2-1e30KkcH-D-ranakronupanosy. B HexoTopbix
BapHaHTax peanu3anuu n3odperenus: ode Gopmsl, B-popma: 2-(anerrnamuHo)-2-ne30kcu-p-D-
rajlakTONUpaHo3a, U o-popma: 2-(aueTuiaMuHO)-2-1e30KCH-D-rajakTonipatHo3a, MOTYT ObITh
npUMeHeHbI B3anMo3ameHsieMo. COOTBETCTBEHHO, B CTPYKTYpax, B KOTOPbIX H300pakeHa OHA
(dopma, moapasymMeBaeTcsi, 4TO STH CTPYKTYPhI BKIKOYAIOT Takke U Apyryio Gopmy. Hampumep,
€CJIM TIOKa3aHa CTPYKTypa st o-(popMbl 2-(aleTHIaMUHO)-2-1e30KCH-D-raakTomupaHo3sel, TO
MO/IPa3yMeBaeTCsl, YTO 5Ta CTPYKTypa BKJIOUAeT Takxke U Apyryio ¢opmy. B Hexoropsix
NPEANOYTUTENIbHBIX ~ BapUaHTaX peajm3aimu uzodperenus [-popma 2-(anerniamMuHO)-2-

I[GSOKCI/I-D-FaJ'IaKTOHI/IpaHOSbI ABJIACTCA NPEANOYTHUTECIIbBHBIM BaApHAHTOM pPEAIU3al[HU.

o OH
HO o
HO KON

H
OH

2-(Ane THIIAaMHHO)-2-/Ie30KcH-D-ramakrompanosa
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OH
OH
0o
HO o%

NHAc

2-(AuetnnaMuHoO)-2-ne30Kkcu-B-D-ranakronupanosa

OH
OH

HO

NHAc o

\;é
5
2-(AueTuiaMuHoO)-2-1e30KCU-0-D-ramakronupanosa

B HekoTOpbIX BapuaHTax OUH WK OOJiee IUTaHIOB UMEIOT CTPYKTYPY, BEIOPAHHYIO

nus:

OH
OH oH K
HO—\_0O
HO \&/o S
O—c i -
HO;/P\/ é/&,o—é HO /7ﬁ OH

n g
N R Oﬁg& o

Ry

A,

10
rae kakabii Ry Beiopan u3 OH u NHCOOH.
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B HekoTOpBIX BapHaHTax OAWH WK OOJiee TUTaHIOB UMEIOT CTPYKTYPY, BRIOPAHHYIO U3

H?OH OH HO OH HO OH
©) Y . -0
—0 5 HOT6. .%gx/o HO= -
NHAG ~ ' B '
Q
Nor
o
HOOH y OH
(@] i
o N . HO OH
HO$Y\V N g O H HOOH HO_
oL - L /fi -0 L7h 5
HO HO / \J_,J" ¥ V/’/ \4 :
HO
OH
HO- =42
Ho—ff\j
HO © OH
OH Fe)
HO- =
HO”}'\‘O \\',
Ho fﬁ
O
O >
5 B HekOTOpBIX BapHaHTaX OAWH WK OOJiee TUTaHIOB UMEIOT CTPYKTYPY, BBIOPAHHYIO U3
HOOH
o) H
HO N N rs_,.r
NHAc
10 B HekoTOpBIX BapuaHTax OJUH WK OOJiee TUTAHIOB UMEIOT CTPYKTYPY, BEIOPAHHYIO
U3:
HOOH
Q o

HO AN
NHAc - .
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1. HekoTopnle KOHBIOraTHI

B HekoTOpBIX BapHaHTax peann3aliui H300peTeHNs KOHBIOTHPYOLIUE TPYIIITBI
coiepKaT CTPYKTYpHbIE OCOOEHHOCTH, MPEACTABICHHbIE BbIIe. B HEKOTOPBIX TAKMX BapHAHTax

peanu3aunu n300peTeHUs] KOHBIOTUPYIOLINE TPYIIIBI UMEIOT CISNYIOIIYIO CTPYKTYPY:

HO OH

NHAc 0
r7le KaKIbII N He3aBUCUMO paseH oT 1 o 20.

10
B HEKOTOpPBIX TAKMX BapUAHTAX PeATU3ALUN U300PETEHUsI KOHBIOTUPYIOIIUE TPYIIITbI

HUMEIOT CIEAYIOLIYIO CTPYKTYPY:
HO OH

Ie) H 6]
N
o HN\/\/
HO

OH NHAc o
HO

0
H H H
o N 0 N
HO \/\/\H/
NHAC 0
© 0

OH
HO HN
H e}
o] 0 N\/\/
o ~Y
o}

NHAc

15
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B HEKOTOpPBIX TaKMX BapUAHTAX PeANTU3aALUN U300PETEHNsI KOHBIOTUPYIOIIUE TPYIIIBI

UMEIOT CIEAYIOLYIO CTPYKTYPY:

Ho OH —_
Q H H 0 0=P-OH
0 N N oH T
NHAc "ol ; 0
HO OH o]
O, H N ::
0 H N O ?
HO \9/ n 0—P=X
n n 8 OH
NHAc A o o)
i
HO OH
0, H HN
O N\(%/ 0
HO W n
NHAc 5

r7e KaXAbli N He3aBUCUMO paseH oT 1 1o 20;

Z nipencrasisier codoi H nnum cBsi3aHHYIO TBEPIYIO MOIOKKY;
Q mpexncrasnsier coOOH aHTHCMBICIIOBOE COSTMHEHUE,

X npencrasisier coboit O wim S; u

Bx npencrasisier coO0l reTepoLUKINYeCKH OCHOBHOM (hparMeHt.

B HEKOTOPBIX TAKMX BapUAHTAX PeATU3ALUN U300PETEHUsI KOHBIOTUPYIOIUE TPYIIIbI

UMEIOT CIEAYIOLIYIO CTPYKTYPY:

HO OH

OH !
HO \\V//\\n// \\v// ; o
NHAc A O
HO OH

o \/\n/\/\n/\/\%'/‘\/\ﬂﬂ o—O(FI;:x

NHAc
HO OH

NHAc

Bx

Bx
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B HEKOTOpPBIX TAKUX BapHUAHTAX PeANU3aALUN U300PETEHNs] KOHBIOTHPYIOIIUE IPYIIIBI UMEIOT

CIIENYIOLIYIO

CTPYKTYPY:

Ho OH

OH !
Om ? 0 /Nﬁ
o WM\Q Ty
HO OH

% A O % oo

0, H HIN
oIS
© o)
B HEKOTOPBIX TAKUX BapUAHTaX PeaM3allii U300PETEHHs] KOHBIOTHPYIOIIHE MPYIITIbI
UMEFOT CIIEAYIOIIYIO CTPYKTYPY:

HOOH

Q
HO O Q

P
AcHN n O 0 )
HO OH n

HO H/\O’P\O’H\

AcHN
Ho QH

O
ﬁvww

NHAc

HO

10 B HEKOTOPBIX TAKUX BapUAHTAX PEANTHU3ALUN H300PETEHUSI KOHBIOTUPYIOIIUE TPYIIITBI

UMEIOT CIEAYIOLYIO CTPYKTYpPY:
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HOOH
HO Ao Q
\/\/\/\ _P

O™ ~0
AcHN OH \|\‘
HOOH

0] 0 I
AcHN

Ho OH 3 /JJ
ﬁw ‘

HO OH
NHAc

B HEKOTOpPBIX TaKKUX BapUAHTAX pean3aly H300peTeHHsI KOHBIOTHPYIOIIHE IPYIIIbI

UMEIOT CIEAYIOIIYIO CTPYKTYPY:

HOOH

HO O Q
Moo

0"
HORH | 5 /(J) HO—I:)=O
O
HO ‘$%/\O L
NHAc

B HEKOTOpPBIX TAKMX BapUAHTAX PEATU3ALUN H300PETEHUsI KOHBIOTUPYIOIIUE TPYIIITBI

HUMEIOT CIIEAYIOLIYIO

10 CTPYKTYpPY
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HOOH
@)
HO NN
0710
AcHN Ol
N NH,
HOOH 5 0O ,O I(\/I J \N
O\/\/\/\ p - '—O/\Q'
HO O’P\O/\/\O%\/O gH \
AcHN OH 0 o)
P

B HEKOTOpBIX TaKKUX BapUaHTaX pean3aliy H300peTEeHHsI KOHBIOTHPYIOIIHE IPYIIIIbI

UMEIOT CIEAYIOIIYIO CTPYKTYPY:

?
HO—I"ZO
O
HO OH Qg
0
HO OH/\ I
n 070 OH
AcHN OH )
O
HQ OH " O
0 O o) 0
0 I
|
AcHN OH 0 o OH
HO OH o (||) /(J)
9] P~
0’] 07 'n

B HEKOTOPBIX TAKMX BapUAHTAX PeANU3ALUN U300PETEHNsI KOHBIOTUPYIOIIUE TPYIIITBI

UMEIOT CIEAYIOLYIO CTPYKTYPY:
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AcHN OH 0 OH

O
HO OH ; /[J
I

HO OH
NHAG

B HexOTOpBIX BapUaHTax pean3alui H300pETeHUsT KOHBIOTAThl HE COAepIKaT
MUPPOHUINH.
B HEKOTOPBIX TAKMX BapUAHTAX PeANU3ALUN U300PETEHUsI KOHBIOTUPYIOIIUE TPYIIITBI

UMEIOT CIEAYIOLIYIO CTPYKTYPY:

NH,
N
§ li')o 0 E [ N
—P- =/
L N
HOOH © \(—7'
O N H 0 (|)
HO \/\/\H/N\/\/ \E O=F|"O
0
HooH  AcHN o
Q o N § © i



95

B HEKOTOpPBIX TaKMX BapUAHTAX PeANTU3aALUN U300PETEHNsI KOHBIOTUPYIOIIUE TPYIIIBI
HUMEIOT CIEAYIOIYIO CTPYKTYPY:

HOOH
HO S O\v/\v/\v/”\ s
~P.
AcHN 00

HOOH

@] Bx
Ho%o\/\/\/\ /P\O/\/\Of]\/o P-
AcHN

o P
0]

HO
NHAc

B HEKOTOPbBIX TAKUX BAPpHUAHTAX pCaIn3allun I/1306pe’TeHI/I$[ KOHBIOTHUPYIOLIHNE I'PYTIIIbI

UMEIOT CIEAYIOIIYIO CTPYKTYPY:

Ho OH
HOX=Q o H
AcHN \/A\’\W’N\/\/H
o DR 9 OH
H H O o )J\/\/U\N(CH) '
N - —O-pP—
Ho OH o~ vr““O»H—NH H 2O, §
0 O o 0 o
HO
NHAc AN
HN N0
OH _/—/_§'\O
0
Ho_ \©
HO
NHAG

B HEKOTOpPBIX TAKMX BapUAHTAX PEATU3ALUN H300PETEHUsI KOHBIOTUPYIOIIUE TPYIIITbI

UMEIOT CIEAYIOLYIO CTPYKTYPY:

HOOH

HO jf:%\&/o/\ﬁr\NJkl\

ACHN

"L f
@]
O
&\V N o

HO
AcHN
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B HEKOTOpPBIX TaKMX BapUAHTAX PeANTU3aALUN U300PETEHNsI KOHBIOTUPYIOIIUE TPYIIIBI

UMEIOT CIEAYIOLYIO CTPYKTYPY:

HOOH

HO jé:ik/O/TTNNJj\

HOQH

Ho %wm*ﬁ’% me B

AcHN O

HQOH /L’J
0
jéiﬁg/o”fﬂ\” el

HO
AcHN
B HEKOTOPBIX TAKUX BaApHUAHTAX pCaIn3allun H306pereH1/m KOHBIOTHPYIOLIHNE I'PYTIIIbI

5 UMEIOT CIEAYIOIIYIO CTPYKTYPY:

HOOH
O o O
HO Eé:%A/ /TTM\
AcHN
HQOH %

(0] (0]
O 0 N
Y e N
AcHN
HOOH

o= O H
AcHN

B HEKOTOPBIX TAKMX BapUAHTAX PeATU3ALUN U300PETEHUsI KOHBIOTUPYIOIUE TPYIIITbI

UMEIOT CIIEAYIOLIYIO CTPYKTYPY:

HOOH H
O o N O
HO&W /\(\74/\
AcHN
HOOH % e} o)

10

B HEKOTOPBIX TAKUX BapUAHTAX PeANTHU3ALUN U300PETEHNsI KOHBIOTUPYIOIIUE TPYIIITBI

UMEIOT CIEAYIOLYIO CTPYKTYpPY:
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OH OH

"o 2 \/\/\)OL
o)
AcHN
OHOH

Aﬁf?qyO\/A\/\/i\JEL TE?N/\V/\/«T/N*Y’\'I'—

?§§$é/o\Jf\/“Jy—

HO
NHAc

B HEKOTOpPBIX TAKUX BapUAHTAX PeATNU3aLUU U300pETeHNs] KOHBIOTUPYIOIIUE IPYIIITbI

HUMEIOT CIEAYIOLYIO CTPYKTYpPY:

OHOH

HoxC-0 O
O~~~

AcHN
OH OH
H 00
AcHN H (0]
0)
Ho OH \/h\/\J}—NH
O 0
H055ﬁ¢/
NHAc

B HEKOTOPBIX TAKMX BapUAHTAX PeATU3ALUN U300PETEHUsI KOHBIOTUPYIOIIUE TPYIIITbI
HUMEIOT CIEAYIOIYIO CTPYKTYPY:

OH
HOOH \
Qo
HO 5 6
0
AcHN |
OZT—OH
HoOH
HO ”*%Am/ﬁ%i
AcHN

o= ? OH

HOOH
W?@

B HEKOTOPBIX TAKMX BapUAHTAX PEANTHU3ALUN U300PETEHNsI KOHBIOTUPYIOIUE TPYIIITBI
UMEIOT CIEAYIOIYIO CTPYKTYPY:



98

OH
HQOH \
o) N
HO Y o TEEO
AcHN |
O=p~OH
S
HOOH
AcHN 9
O=$—OH
HOOH
0 O/\H/\n//zo
AcHN g

B HekoTOpBIX BapHaHTax pean3aluy H300peTeHns: GparMeHT KOHBIOTUPYIOIIUE MPYIIIIbI,

HALIEJIMBAIOIIUI Ha KJIETKY, UMEET CICAYIOIIYIO CTPYKTYPY:

HOOH
0]
o]
HO ~x

AcHN AN

o
O o—X—0 A

HOOH
HO

Iz

AcHN o)

/
HOOH X

o .~

HO O

AcHN

rae X npeacrasisieT cOOOH 3aMEIIeHHYIO HITH He3aMELIeHHYIO CBA3KY U3 MIeCTH-OIUHHAIIATH

oCJICA0BAaTCIbHO CBA3AHHBIX aTOMOB.

B HexOTOpBIX BapHaHTax pean3alui H300peTeHns: GParMeHT KOHBIOTHPYOIUE TPYIIIbI,

HAalleJIMBAIOLINN Ha KJIETKY, UIMEET CIEeAYIOLIYIO CTPYKTYPY:

HOOH
0]
HO Oy

AcHN AN

HOOH ©
HO O O—X—O0 4

Iz

AcHN o)

/
HOOH X

o
HO 0

AcHN
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rae X npeacrasisieT cOOON 3aMEelIeHHYIO HIIH HE3aMEeLIEHHYIO CBA3KY U3 JeCITU

NoCJICA0BATCIbHO CBA3aHHBIX aTOMOB.

B HexOTOpBIX BapHaHTax pearn3alny H300peTeHns: GparMeHT KOHbIOTHPYOIIUE TPYIIIbI,

HAlleJIMBAOLUI Ha KJIETKY, UIMEET CIEeAYIOLIYIO CTPYKTYpY:

HOOH
0]
HO Oy

AcHN AN

HOOH ©

O — AT -
HO 0] X 0o 3

AcHN

Iz

)

/
HOOH X

o .~

HO 0

AcHN

rae X npencrasisieT coOOH 3aMeIeHHYI0 HIH He3aMEIIEHHYIO CBA3KY M3 YeThIPeX-OINHHAIATH
HIOCJIEIOBATENIEHO CBSI3AHHBIX ATOMOB, M IIPU 5TOM YKa3aHHAs! CBsI3Ka COAEPIKUT TOJIBKO OJTHY

aMUHYIO CBS3b.

B HeKOTOpBIX BapUaHTax pean3aluy H300peTeHUs: (PParMeHT KOHBIOTHPYIOIUE TPYIIIbI,

HAIleJIUBAIOLUN Ha KJIETKY, HIMEET CIEeNYIOIYIO CTPYKTYPY:

HOOH
o)
Holﬁiﬁ;L/O\Y ’jz
AcHN SNTN,-0
HQOH oH |
O A 0 /
Hoj§:§<x/0 Y\N/“\Z N
AcHN TR
HOOH vy ©
0] O/ e}
HO
AcHN

rne Y u Z "He3aBucumo BoiOpanbl 3 C1-Ciz 3aMeIeHHON Wi He3aMeIeHHON aIKHITbHOM,
AIKEHJIBHOM MJTU aJIKWHUJIBHOW TPYIIIBI WM TPYIIIBI, COAEpIKaIiei 3pup, KETOH, aMH/I,
cnokHbId 3¢up, kapdamat, amuH, nunepunut, Gocdart, pochonm pup, Tnodocdar, Tpuazon,

NUPPONIUANH, AUCYIbP U Wi THOIPHP.

B HEKOTOPBIX TAKUX BapUAHTAX pean3alii U300peTeHns1 PparMeHT KOHBIOTHPYIOLIHE PYIIIIEL,

HAalleJIMBAOLUH Ha KJIETKY, UIMEET CIIEeAYIOLIYIO CTPYKTYPY:
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HOOH
0
HO%O\Y /[(])\
AcHN N -0
HOOH oH \
O ~_ .0 B
Ho&ﬂ/o Y\N/U\Z H
AcHN TR
HOOH vy ©
0 O/ O
HO
AcHN

rae Y u Z HesaBucumo BoiOpanb! 13 C1-Ci2 3aMeIeHHON WM He3aMeLeHHOH alIKUIIbHOM
IPYIIIBI WK TPYIIIBL, COAEpsKaIlel pOBHO OJUH 3(Up WM POBHO ABa 3hupa, aMUI, aMUH,

nunepunut, Gocdart, pochoamspup mnu Tnodocdar.

B HEKOTOPBIX TAKUX BapUaHTaX pealnu3aliy H300peTeHHst (ParMeHT KOHBIOTHPYIOIUE MPYIIIbI,

HALIEIMBAIOIIUI HA KJIETKY, UMEET CICAYIOIIYIO CTPYKTYPY:

HOOH
o)
HO O\Y /[Cji
AcHN N -0
HOOH oH \
o ~ 0 P
HO&Q/O Y\N/\LZ H
AcHN TR 2
HQOH vy ©
0 O/ e}
HO
AcHN

rne Y u Z "He3aBucuMo BoiOpanbl 3 C1-Ci2 3aMeleHHON WM He3aMeleHHOW aJIKHUIIbHOMN

TPYMIIBL

1! HeKOTOPBIX TAKUX BapUAHTAX PeaNu3allih U300peTeHus PParMeHT KOHBIOTHPYIOIIUE IPYIITbI,

HAalleJIMBAIOLUN Ha KJIETKY, UIMEET CIEeNYIOLYIO CTPYKTYPY:

HoOH 0]
Q /égﬁr\
HO&Q/O N/M(\j/o
AcHN 0 n

HOOH )L(\a/o 2
o ANk
HO&Q/O H H
AcHN N e
HoOH \f((\
@]

0]
0]

Iz

HO
AcHN

rJle M U h He3aBUCUMO BbiOpanbi u3 1,2, 3,4,5,6,7,8,9,10, 11 u 12.
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B HEKOTOPBIX TAKUX BapUAHTAX pean3alui U300peTeHns: PparMeHT KOHBIOTHPYIOLIHIE TPYIIIIEL,
HaLEJIUBAIOLINN HA KJIETKY, UMEET CIEAYIOIIYIO CTPYKTYpPY:

HOOH 0O
O /Hm\
AcHN Q .

AcHN
rae m paseH 4, 5, 6, 7 unu 8, un paseH 1, 2, 3 wiu 4.

B HexOTOpBIX BapHaHTax peann3alnuu H300peTeHns: GparMeHT KOHBIOTUPYIOIUE TPYTIIbI,

HALIEJIMBAIOIIUI HAa KJIETKY, UMEET CICAYIOIIYIO CTPYKTYPY:

HOOH
HOO HO O<
o AcHN
HO O—X >
AcHN OHon H
HO o o
AcHN

rae X npeacTasisieT CoOOOH 3aMEINeHHYI0 WIH HE3aMEIEHHYIO CBSI3KY M3 YeThIPEeX-TPHHAAIIATH

MOCJIEIOBATENIbHO CBSI3aHHBIX aTOMOB, M ITPH 3TOM X HE COEPKUT 3(PUPHYIO TPyIIy.

B HexoTOpBIX BapHaHTax pean3aluy H300peTeHus: GParMeHT KOHBIOTHPYIOIIUE TPYIIIbI,

HAlleJIMBAIOINN Ha KJIETKY, UIMEET CIEeAYIOIYIO CTPYKTYPY:

HQOH
Howo\x

AcHN
)
0] X 53

HOQH

HO
AcHN

Iz

OHoH
HO o o

AcHN

rae X npeacrasisier coOOON 3aMEeIeHHYIO HIIH HE3aMEeIIEHHYIO CBA3KY U3 BOCBMU

MIOCJIEIOBATENbHO CBSI3aHHBIX aTOMOB, M ITPH 3TOM X HE COEPKUT 3(PUPHYIO TPYIITY.
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B HexoTOpBIX BapHaHTax pearn3alny H300peTeHnst GparMeHT KOHBIOTHPYOIUE TPYIIIbI,

HAlleJIMBAOLUIN Ha KJIETKY, UIMEET CIEeAYIOLIYIO CTPYKTYPY:

HOOH
o
HooH  HO h
o AcHN
HO O X Nk
AcHN OHo H
X
HO 0 o—
AcHN

rae X npeacTaBisieT OO0 3aMeIeHHYI0 MIM HE3aMEIEHHYIO CBSI3KY M3 YeThIPeX-TPUHAALATH
5  MOCJeA0BaTENbHO CBS3aHHBIX aTOMOB, U IIPU 3TOM YKa3aHHasl CBsI3Ka COAEPIKUT TOJIBKO OfHY

aAMMJTHYIO CBsI3b, @ X HE CONEPKUT d(QUPHYIO IPyIIy.

B HexoTOpBIX BapHaHTax peann3aluy H300peTeHns: GparMeHT KOHBIOTUPYIOIIUE MPYIIIIbI,

HALIEJIMBAIOIIUI Ha KJIETKY, UMEET CICAYIOIIYIO CTPYKTYPY:

HOOH
Qo
HoOH HO ~X
0 AcHN
HO O X N%
AcHN OHon H
HO o o— %
AcHN

10  rme X mpeacTaBisieT OO0 3aMEIeHHYIO WIH HE3aMEIEHHYIO CBSI3KY M3 YeThIPEeX-TPHHAAIIATH
MOCJIEIOBATENbHO CBSI3aHHBIX aTOMOB, U IIPU 3TOM YKa3aHHAasi CBA3Ka COCTOUT U3 aMUJHOU CBSI3U

U 3aMelIeHHOH win HezamelmeHHOH C2-C11 alKUIIbHOM TPYIIIbL

B HexOTOpBIX BapUaHTax pean3aliy H300peTeHus: GParMeHT KOHBIOTHPYOIIUE TPYIIIbI,

HAalleJIMBAOLUN Ha KJIETKY, UIMEET CIEeAYIOLIYIO CTPYKTYPY:

HOOH H
O o—y—N_0
HO
AcHN
HOOH Q
o o "™N 5
HO H N
AcHN
HOOH
Q o—vy— N ©
HO

15 AcHN
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rae Y BeiOpan u3 C1-Ciz 3aMeIieHHO Wi He3aMeIleHHOH aJIKUITbHOM, aIKEHIJIBHOM HITH
ANKMHWJIBHOM TPYIIITBI WJIM TPYIIIBI, coAep Kameii 3¢up, KETOH, aMUJ, CIOXKHBIHN 3up,
kapOamar, amuH, nunepuaus, pocdar, pochonmsdpup, Tnodocdar, Tpuazon, MUPPOTUANH,

auCynbGUA UIH THOIDUP.

B HEKOTOpPBIX TAKUX BapUAHTAX peaNn3alui n300peTeHns: PparMeHT KOHBIOTHPYIOLIHE IPYIIIIEL,

HAlleJIMBAIOLUI Ha KJIETKY, UIMEET CIEeAYIOLYIO CTPYKTYpY:

HOOH H
O O0—y—NL0
HO
AcHN
HOOH Q
0 o "™n 5
HO H N
AcHN
HOOH
HO

AcHN

rae Y BoiOpan u3 C1-C12 3aMeIneHHOl 1M He3aMeIeHHOM alKUIbHOW IPYIIbI MU TPYIIIIbI

cozeprkatei a¢gup, amuH, nunepuau, gocdar, hochonnddpup nimm rnodocdar.

B HEKOTOPBIX TAKMX BapUAHTAX PeaNU3aLUN U300peTeHUs: PParMeHT KOHBIOTHPYIOLIME MPYIIIIBL,

HAlleJIUBAIOLUN Ha KJIETKY, HIMEET CIEeNYIOIYIO CTPYKTYPY:

HOOH H
O o—y—N_0
HO
AcHN
HQOH Q
o o "™N A
HO H N
AcHN
HOOH N
QO O0—YH O
HO
AcHN

rae Y BoiOpan u3 C1-Ci2 3aMeIIeHHOH i He3aMeIleHHON aJIKUITbHOM TPYIIIIBL

B HEKOTOPBIX TAKMX BapUAHTAX peaU3alui U300peTeHNsI PParMEeHT KOHBIOTHPYIOLIHIE PYIIIIEL,
HaLEJIUBAIOLINN Ha KJIETKY, UMEET CIEAYIOIIYIO CTPYKTYpPY:



104

HOOH H
O o4 N O
Hoié:%é/ fﬁn
AcHN
HQOH - 't .
O o{ />N P
HO "H N
AcHN
HoOH
O 0493N
(0]
HO H
AcHN

rnenpaseH 1,2,3,4,5,6,7,8,9,10, 11 unu 12.

B HEKOTOPBIX TAKUX BapUAHTAX pealn3alui U300peTeHus: pparMeHT KOHBIOTHPYIOLIHE IPYTIIIEL,

HALeJIMBAOLUI Ha KJIETKY, UIMEET CIEeAYIOLYIO CTPYKTYPY:

HOOH H
O 04N 0O
Ho&ﬂ/ Hn
AcHN o
HOOH
Q oﬁ‘N A
HO "H N
AcHN
HOOH
(0] oHFN 0]
HO H
5 AcHN
rae n pased 4, 5, 6, 7 unu 8.
b. HekoTOpble KOHBIOTHPOBAHHbIE AHTHCMbICJIOBbIE COETHHEHHS

B HekOTOpBIX BapHaHTax pean3alui H300pETEHUs KOHBIOTaThI CBS3aHbI C
10  HYKJIEO3HJOM aHTHCMBICJIOBOIO OJUTOHYKJIeoTHaa B 2°, 3” unu 5’ MOoJoKeHUHU Hykieo3uaa. B
HEKOTOPBIX BAPHUAHTAX PeATU3ALIH N300PETEHUS] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

COeIUHEHNE UMEET CIEAYIOIYIO CTPYKTYpPY:

rae
15 A mpencrasisieT OO0 aHTUCMBICIIOBBIN OJIMTOHY KJICOTHI;

B npencrasnsier coboii paciuerisieMbiii pparMeHT
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C npencrasisier coOOH JIMHKEP KOHBIOTATA
D npencrasisier co0oi rpymnmny BETBICHUs
kaxaelii E npencrasnsier co0oit CBA3KY;
kaxblil F mpencrasnsier co0oii uranm;, u

5 q mpezacrasisieT co0ol 1esoe uucio ot 1 1o S.

B HexoTOpBIX BapuaHTax peann3aluy U300peTeHns] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

COeTMHEHUE UMEET CICAYIOIIYIO CTPYKTYPY:

10
A C D ( E F
q
rae
A nipencrasisier coO0i aHTHUCMBICJIOBBIA OJIUTOHY KJICOTHUI,
C npencrasisier coOOM JIMHKEP KOHBIOTATA
15 D npencrasisier co00# rpymnmy BETBICHUs

kaxaeiii E npencrasnsier coOoit CBA3KY;,
kaxapiid F mpencrasisier coOOH uranm;, u
q mpeAcTaBisieT co0OH 1esioe 4ucio ot 1 1o S.

B HEKOTOPBIX TAKUX BaAPHAHTAX pCain3aliii 1/1306pereH1/151 JIMHKEP KOHBIOTraTa COACPIKUT

20 M0 MEHBIIEN MepE OJIHY PaCLIEIUIAEMYIO CBSI3b.

B HEKOTOPBIX TAKUX BaAPHAHTAX pCain3daliuin 1/1306pereH1/151 rpymra BETBJICHUA COACPIKUT

IO MEHbIIEH Mepe OAHY paclLIeIUIsIEeMYyIO CBSI3b.

B HekoTOpBIX BapHUaHTax pearn3alny H300peTeHNsT KaXkaas CBsI3Ka COAEPIKHT IO

MEHbLIEH Mepe OJHY PaCLIEIIIEMYIO CBSI3b.

25
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B HEKOTOPBIX BaApHAHTaX pe€ajin3allun I/1306peTeHI/I${ KOHBHOT'aThl CBA3aHbI C HYKJICO3UIOM

AHTHCMBICJIOBOTO OJIMTOHYKJIEOTHA B 2°, 3° WK 5’ MOJIOKEHNUH HYKJIE03Ua.

B HekOTOpBIX BapHaHTax peannu3alny H300peTeHNst KOHBIOTUPOBAHHOE

AHTHCMBICJIOBOE COEAMHEHNE UMEET CIEAYIOLIYIO CTPYKTYpY:

rac

A mpencrasiser coO0I aHTUCMBICIIOBBIN OJIMTOHYKJIEOTH],
B mpencrasnsier coboit paciuernisiemMblii pparmMeHT

C npencrasisiet coO0i IMHKEP KOHBIOTATa

kaxabiil E npencrasiser co0oi CBsI3KY;

kaxabii F npencrasisier coboii uranz; u

( mpeAcTaBysieT cOOOM 1esioe 4ucio ot 1 1o 5.

B HeKOTOpPBIX BapUaHTax pean3alii H300PETeHUsT KOHBIOTAThI CBSI3aHbI C HYKJICO3HIOM
AHTHCMBICJIOBOTO OJIMTOHYKJIeoTH A B 2°, 3° 1iin 5’ MOJIO’KEHUHU HyKJieo3uaa. B HeKoTophix
BapUAHTAX peaN3aluH U300PETEHUs KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE COSTUHEHHE TMEET

CIIEYIOIIYIO CTPYKTYPY:

rae

A nipencrasisier coO0i aHTHCMBICJIOBBIA OJIUTOHY KJICOTHUI,
C npencrasisieT coOOM JIMHKEp KOHBIOTATa

kaxaeiii E npencrasnsier coOoit CBA3KY;,

kax bl F mpencrasnsier coOoii uranm; u

q mpeacTaBisieT co0oH 1esioe uucio ot 1 1o S.
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B HexoTOpBIX BapuaHTax pearn3aluy H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

COEIMHEHHNE UMEET CIEAYIOIYIO CTPYKTYpPY:

rae
A mpencrasisier coO0I aHTUCMBICIIOBBIN OJIMTOHYKJIEOTH],
B npencrasnsier coboii pacierisieMslii pparMeHT

D npencrasisier coboii rpymy BeTBICHUs

kaxabiil E npencrasisier coOoi CBsI3KY;

kaxnbii F npencrasisier coboii uranz; u

q npencrasisieT coboi resoe yucio ot 1 1o S.

B HEKOTOpPBIX BapUaHTaX peau3alii H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

COeIMHEHHE UMEET CIEAYIOIYIO CTPYKTYPY:

rae

A nipencrasisier coO0i aHTHCMBICJIOBBINA OJIUTOHY KJICOTHUI,
D mpencrasisier cobo rpymiy BETBICHUS

kaxaeiii E npencrasnsier co0oit CBA3KY;

kax bl F mpencrasnser co0oii Turanm; u

q mpeacTaBisieT co0oH 1esioe Yucio ot 1 1o S.
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B HEKOTOPBIX TAKUX BAPHUAHTAX pCain3aliun 1/1306pe'reH1/1$[ JIMHKEP KOHBHOTraTa COACPIKUT

IO MEHbLIEN Mepe OAHY PaclLIeIUIsIEMYIO CBSI3b.

B HexOTOpBIX BapHUaHTax pearn3aluy H300peTeHNs KaXkaasi CBsI3Ka COAEPIKHT IO

MEHbLIEH Mepe OJJHY PaCLIEIIIEMYIO CBSI3b.

B HexoTOpBIX BapuaHTax peannu3alui H300peTeHns] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

COeIMHEHNE UMEET CTPYKTYPY, BHIOPAHHYIO U3 CIEAYIOIINX

Hauenveatowwil fparment

BEO

i w;aa]-aﬁ -‘W-:
1] T
i

Lt

NMunkep

TMuraug, - -
kY Pacwennaemelil
PparmedT

Fp’ynna BETEAEHWA
HO

Tl

B HekOTOpBIX BapuaHTax peau3aliui H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

COeIMHEHHE UMEET CTPYKTYPY, BHIOPAHHYIO U3 CIEAYIOIINX
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DPAFMEHT, HATEHE AT Ha KISTKY

-

AN

HG OH \\
—
HO ,D Q |
T «Px Pacmenmasuelii dp aruent
f-’kCHP — -
- NH
OH 2
HO ‘Ff’ oS4 N
HO O_alamfa O/—}w l_g__m N
ACHM c 0
Jnramn BAmRa -0—-FP=0
HO OH j - L B
O 0~ P“@ A0
HO
NHAC

I'pvima eeTRncHRA

B HekoTOpBIX BapHaHTax peaan3aluy H300peTeHNs KOHBIOTUPOBAHHOE aHTHCMBICIIOBOE

COEIMHEHUE UMEET CTPYKTYPY, BHIOPAHHYIO U3 CIEAYIOIINX

ASO  Pacmennsmenmrit hparment

|
I \ I
. NH,
HO-P=0 SN
6—_0 ij N
L -
CI:;‘
HO—P=0
PparuMeRT, HACNUEFOUTHA HE KIS THY | : é :
/" HOOH N
HOAZ2 0 Q Q_\
i «P ,
AcH é oH
H O OH Konrromip vrommii
9 THIHEESp
4O oPor %0 —P=0
A HN c o
JIHI'E.H,H EA3KA
Ho OH
O O\/\/\/\ o°¢ CL
HO
NHAC

T pyIma B eIENCHHT
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WnmroctpaTuBHble naTeHTH! COSAMHEHHBIX ITATOB AMEPUKH, MTyOJUKAIIH MATEHTHBIX
3assB0K COeMHEHHBIX TATOB AMEPUKH H MyOIMKAIMKA MEKAYHAPOIHBIX MTATEHTHBIX 3a5BOK, B
KOTOPBIX OMHUCAHO MOJIyYEHUE HEKOTOPBIX U3 YKA3aHHBIX BBILIE KOHBIOTATOB,
KOHBIOTHPOBAHHBIX AHTUCMBICJIOBBIX COEIUHEHNN, CBA30K, JJMHKEPOB, IPYIIIT BETBICHMUS,
JIMTaHJIOB, PaclIeIUIsIeMbIX (PParMeHTOB, a TAKKE APYTHUX MOAU(HUKAINH, BKIIOUAIOT, O€3
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, kaxxnasi 3 KOTOPBIX BKIFOUEHA B HACTOSIINH JOKYMEHT IOCPEACTBOM CChUIKU B

[IOJIHOM O0OBEME.

HJ'IJ'II'OCTpaTI/IBHbIe HY6J'II/IKaI_II/II/I, B KOTOpPBIX OMNHCAHO TIOJYYCHUEC HEKOTOPBIX U3
YKa3aHHBIX BbIIIE KOHBIOTATOB, KOHBIOTHPOBAHHBIX AHTHUCMBICIOBBIX COETUHEHUH, CBS30K,
JMHKEPOB, TPYIMIl BETBJICHMs, JIMTAHAOB, pACLICIUIIEMbIX (DparMeHToB, a TaKXke APYIHX
mMoaudukami, BkmovarT, 6e3 orpanndenus, 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 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,
KaxXngass U3 KOTOPbIX BKIIKOYCHA B HaCTO;IH_II/Iﬁ AOKYMEHT MNOCPEACTBOM CCBUIKKM B IIOJIHOM

o0BeMeE.

B HeKOTOpBIX BapuaHTaxX peann3alud H300peTeHNs] KOHBIOTHPOBAHHBIE AHTHCMBICIIOBBIE
COeIMHEHUs coeprkaT oauronykineotnn Ha ocHoBe PHKa3br H (Takoii kak ranmep) wmu cruaiic-
MOAYJHMPYIOLUIMA  ONUTOHYKJIEOTHA  (TaKOH  KaKk  TOJHOCTBIO  MOAU(HUIMPOBAHHBIN
OJIMTOHYKJIEOTH) U JIFOOYI0 KOHBIOTUPYIOLIYIO IPYIITY, COAEPKAIIYIO [0 MEHBIIEH Mepe OAHY,

nee wim Tpu rpymmbl GalNAc. B HEKOTOpbIX BapHaHTax pealu3alddl H300peTeHus
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KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE COEIUHEHHE COAEPIKUT JIFOOYI0 KOHBIOTHPYIOMIYIO TPYIIY,
NPUBEACHHYIO B cieayromux cepuikax: 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., J 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,
20006, 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 et al., 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., J Med Chem, 1995, 38, 1846-1852; Sliedregt et al., J Med
Chem, 1999, 42, 609-618; Rensen et al., J Med Chem, 2004, 47, 5798-5808; Rensen et al.,
Arterioscler Thromb Vasc Biol, 2006, 26, 169-175; van Rossenberg et al., Gene Ther, 2004, 11,
457-464; Sato et al., J 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 Dev, 2002, 12, 103-128; Merwin et al., Bioconjug Chem, 1994, 5, 612-620;

Tomiya et al., Bioorg Med Chem, 2013, 21, 5275-5281, MexnyHapoaHbie 3asBKH
WO1998/013381; WO02011/038356; WO1997/046098, W02008/098788;, W02004/101619;
WO02012/037254; WO02011/120053; WO2011/100131; WO2011/163121; WO2012/177947,
WO02013/033230; WO02013/075035; WO02012/083185, W02012/083046, W02009/082607,;
WO02009/134487;, W02010/144740, WO02010/148013; WQO1997/020563; W02010/088537,;
W02002/043771; WO02010/129709; WO02012/068187, W02009/126933; W02004/024757,
WO02010/054406; W02012/089352; WQ02012/089602, W02013/166121;, W02013/165816;
narentsl CIITA 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, onybnukoBaHHble 3asBku Ha mnarent CIIA US2011/0097264;
US2011/0097265; US2013/0004427; US2005/0164235; US2006/0148740; US2008/0281044;
US2010/0240730; US2003/0119724; US2006/0183886; US2008/0206869; US2011/0269814;
US2009/0286973; US2011/0207799; US2012/0136042; US2012/0165393; US2008/0281041;
US2009/0203135; US2012/0035115; US2012/0095075; US2012/0101148; US2012/0128760;
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US2012/0157509; US2012/0230938; US2013/0109817; US2013/0121954; US2013/0178512;
US2013/0236968; US2011/0123520; US2003/0077829; US2008/0108801; m US2009/0203132;

Kaxxaasi U3 KOTOPbIX BKJIFOYUCHA MOCPEACTBOM CCBLIKHU B MMOJIHOM o0BeMeE.

C. HexoTopnie npyuMeHeHHsI H 0CO0EHHOCTH

B HEKOTOpPBIX BapHaHTax peayn3alui H300peTeHNs] KOHBIOTHPOBAHHBIE
AHTHUCMBICJIOBBIE COEAMHEHUS IEMOHCTPUPYIOT 3¢ exkTuBHoe cHbkeHune uenesoit PHK in vivo.
B HEKOTOpPBIX BapHUaHTax pearn3aluy H300peTeHNs] HEKOHBIOTUPOBAHHBIE AHTHCMBICIIOBBIE
COeIMHEHUs HAKAIJIMBAIOTCS B TIOYKAaX. B HEKOTOPBIX BapHaHTax peajn3aluy H300peTeHHs
KOHBIOTMPOBAHHbBIE AHTUCMBICIIOBBIE COEITUHEHNUS HAKATIJIMBAIOTCS B MIeueHU. B HEKOTOPBIX
BapUAHTAX peayn3aliy U300peTeHNs KOHIOTHPOBAHHBIE AHTHCMBICIIOBBIE COEMHEHUS
SBJIIOTCS XOPOILO NEPEHOCUMBbIMU. Takue CBOMCTBA AeNa0T KOHBIOTUPOBAHHbBIE
AHTUCMBICIIOBBIE COSTMHEHUS] OCOOEHHO NMPUTOAHBIMH JIJIsI ”HTHOMPOBAHUSI MHOTHX LIEJIEBBIX
PHK, Bxuro4asi, HO He OrpaHUYMBAsICh UMH, T€, KOTOPbIE YYaCTBYIOT B META0OINYECKHX,
CepleuHO-COCYANCTBIX U APYTuX 3a00NIeBaHUIX, PACCTPONCTBA WIIM TTATOJOTMYECKUX
coctosiHusAX. Takum 0Opa3om, B HACTOSIIEM JOKYMEHTE MIPUBEIEHBI CIIOCOOBI JIEYEHHSI TAKUX
3a00JIeBaHMIA, PACCTPONCTB HITH MATOJOTHUECKUX COCTOSIHUN MPUBEIEHHEM TKaHEeH MeYeHH B
KOHTAKT C KOHBOTUPOBAHHBIMH aHTUCMBICIOBBIMU COeAMHEHUsIMH, HaLeneHHbIMU Ha PHK,
CBSI3aHHbBIE C TAKUMU 3a00JICBAHUSMU, PACCTPONCTBAMU MJIH MATOJOTMYECKHUMHU COCTOSIHUSIMHL.
CrnenoBarenbHO, MPUBEASHBI TAKIKE CIIOCOOBI YIIyYIISHHSI JFOOBIX U3 MHOXKECTBA
MeTa0OMUECKUX, CEPACYHO-COCYAUCTBIX U PYTUX 3a00JIEBAaHHA, PACCTPONUCTB HIIH
MAaTOJIOTHYECKUX COCTOSTHUI MPHU MOMOIIU KOHBIOTHUPOBAHHBIX aHTUCMBICIIOBBIX COEAMHEHUN

HACTOSIILETO U300PETeHHSI.

B HEKOTOpPBIX BapHaHTax peain3alui H300pETeHUs] KOHBIOTHPOBAHHBIC
AHTHCMBICJIOBBIE COCAMHEHUS SIBIBTIOTCS Oosee 3¢ (HEeKTUBHBIMHE, UeM HEKOHBIOTHPOBAHHBIE
AHAJIOTH TIPH OMPEJIEICHHON KOHIIEHTpAINK B TKaHW. He orpaHu4YnBasiCh Kakoh-Tubo Teopueit
WK MEXaHU3MOM, B HEKOTOPBIX BapUAHTAX PeaTU3alNU H300PETEHHSI KOHBIOTAT MOXKET
o0ecreynBaTh BO3SMOXKHOCTh OoJiee 3(EeKTUBHOTO BXOKIEHHUS] KOHBIOTHPOBAHHOTO
AHTHCMBICJIOBOTO COCIMHEHHUS B KJIETKY HJIM BO3MOJKHOCTB O0Jiee MPOIYKTUBHOTO BXOKACHUS B
kJiIeTky. Hampumep, B HEKOTOPBIX BapHaHTaX peaTH3alii H300peTeHUs] KOHBIOTHUPOBAHHbBIE
AHTHCMBICJIOBBIE COCIMHEHHUS] MOTYT JIEMOHCTPHPOBATh 0OJIee 3HAUUTENbHOE CHIYKEHUE
MHUIIIEHH, IO CPABHEHUIO C HEKOHBIOTMPOBAHHBIM aHAJIOIOM, MPU 3TOM U KOHBIOTHPOBaHHOE
AHTUCMBICJIOBOE COEIMHEHNE, U €r0 HEKOHBIOTMPOBAHHBIN aHAJIOT HAXOJSATCS B TKAHU B
OJIMHAKOBBIX KOHLIEHTpawsix. Hanmpumep, B HEKOTOPBIX BapHAHTAX peaTM3alli H300peTeHUs

KOHBIOTUPOBAHHBIE aHTUCMBICJIOBBIC COCAUMHEHNUA MOTYT JEMOHCTPHUPOBATH 0oJiee 3HAUYUTETHHOE
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CHUXKCHUEC MUIICHU, TTIO CPABHECHUIO C UX HCKOHBIOTMPOBAHHBIMU aHAJIOTAMU, IIPU 3TOM U
KOHBOTUPOBAHHOC aHTHUCMBbICIIOBOC COCIUHEHUEC, U €TI0 HeKOH’bILOI"I/IpOBaHHI:Jﬁ aHaJor

HaXOAATCs B MEYCHU B OAMHAKOBBIX KOHIICHTPALUAX.

Panee ObuT paccMOTpEH MPOAYKTHBHBIN U HENMPOAYKTHBHBIH 3aXBAT OJIUTOHYKJICOTHIOB
(cm., Hanpumep, 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). Konbrorupyroiuye rpynbl, OIMMCAHHBIE B HACTOALIEM JOKYMEHTE, MOTYT YJIy4IlIaTh

MPOAYKTUBHBIN 3aXBart.

B HekoTOpBIX BapuaHTax peasn3anuy U300peTeHNs: KOHBIOTUPYIOLIHE TPYIIIIbL,
OIMCAHHBIE B HACTOSIIEM IOKYMEHTE, MOT'YT JOMOJHUTENBHO YCUIUBATD 3P (PEKTHBHOCTD 32
cueT yBenudeHus: ahHUHHOCTH KOHBIOTUPOBAHHOTO aHTHCMBICIIOBOTO COSIMHEHHS K
KOHKPETHOMY THITy KJIETKH WM TKaHH. B HEKOTOPBIX BapHaHTaX pealn3aliuy H300peTeHus
KOHBIOTHPYIOIHE TPYIIIbL, ONMHUCAHHBIE B HACTOSALIEM JOKYMEHTE, MOTYT JOIIOJTHUTEIBHO
yCUIIUBATh 3((PEKTUBHOCTD 3 CYET YBEJIUUEHUS PACTIO3HABAHUS KOHBIOTHUPOBAHHOTO
AHTHCMBICJIOBOTO COSAMHEHUsI OJJHUM WK O0JIee peenTopaMu KJIeTOYHON MOBEPXHOCTH. B
HEKOTOPBIX BAPHUAHTAX PeATU3aLH N300PETeHUS] KOHBIOTHPYIOLIHE IPYIIIbI, ONUCAHHBIE B
HACTOSIILEM JJOKYMEHTE, MOTYT JOTIOJIHUTENIbHO YCUITUBATh 3(PPEKTHBHOCTD 32 CYET O0JIerueHHsI

SHAOHHUTO3da KOHBHOTUPOBAHHOI'O aHTHUCMBICJIOBOI'O COEAUHEHUA.

B HeKOTOpPBIX BapHaHTaxX pean3aliy H300pETeHHs PACIIEIISIEMbIi ()ParMeHT MOKET
JOTMOJHATEBHO YCHIINBATh 3(h()EKTUBHOCTD 3a cueT 00ecreueHnst BO3MOKHOCTH PACIIEIUICHUS
KOHBIOTaTa U3 aHTUCMBICIIOBOTO OJIMTOHYKJIEOTHAA MTOCTIE MONaJaHNsi KOHBIOTUPOBAHHOIO
AHTHCMBICJIOBOTO COeAMHEHMs B Ki1eTKy. COOTBETCTBEHHO, B HEKOTOPBIX BapUaHTax pealu3alnuu
U300peTeHNs] KOHBIOTUPOBAHHBIE AHTUCMBICIIOBBIE COSIMHEHHSI MOTYT ObITh BBEJICHBI B OOJIee
HHU3KHX J103aX, YeM HEOOXOIUMBI 1JIs HEKOHBIOTHPOBAHHBIX aHTHCMBICIIOBBIX

OJIMT'OHYKJICOTUIOB.

Panee B aHTHCMBICTIOBBIE OJIMTOHYKJICOTHUIBI YKe ObLUTH BHEIAPEHBI THODOChATHBIE
ces3u. Takue TrodochaTHbIE CBA3U SBIISIOTCS YCTOWYMBBIME K HYKJI€a3aM H 32 CUYET 3TOT0
YAY4IIAT CTA0OMIBHOCTD OMUTroHYKJIeoTHAa. Kpome Toro, TnodocdarHble CBA3H CBA3BIBAIOT
TaK)K€ HEKOTOPbIe OEJIKH, YTO MPUBOANT K HAKOIIJICHUIO AHTUCMBICIIOBOTO OJIMTOHYKJIEOTH/IA B

IICUYCHU. OJ'II/IFOHYKJ'IGOTI/II[I:;I C MCHbIIUM KOJIMYCCTBOM TI/IO(I)OC(I)aTHbIX CBsI3ed MeHbIIIE
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HAKATTMBAOTCS B TIeUueHU U Ooublne - B moukax (cm., Hanpumep, Geary, R., “Pharmacokinetic
Properties of 2’-0O-(2-Methoxyethyl)-Modified Oligonucleotide Analogs in Rats,” Journal of
Pharmacology and Experimental Therapeutics, Tom 296, Ne 3, 890-897; u Pharmacological
Properties of 2°-O-Methoxyethyl Modified Oligonucleotides in Antisense a Drug Technology,
rnasa 10, Crooke, S.T., pen., 2008). B HEKOTOPBIX BapHaHTaX pean3aLiii H300peTeHUs
OJIMTOHYKJIEOTH/IbI C MEHBIINM KOJINYECTBOM THO(HCO(PATHBIX MEKHYKIIEO3HIHBIX CBS3EH U C
OopIINM KOTIYECTBOM (hochoan3HUPHBIX MEKHYKIICO3UIHBIX CBSI3€H MEHbIIIE HAKATUTUBAIOTCS
B IeUeHU U Ooublile - B noukax. I[Ipu neuernnn 3a00neBaHuil MeYeHN 3TO HEXENATEeIbHO 1O
HECKOJIbKUM npuuuHaM: (1) MeHblIe JJeKapCcTBa MOMaAaeT B LIEHTP XKeJIaeMOro eHCTBHS
(mevensb); (2) 1eKapcTBO BBIBOAUTCS C MOUOI; (3) MOYKH MOJIBEPTatOTCs BO3AEHCTBUIO
OTHOCUTEJIbHO BBICOKOHM KOHIIEHTPALIUH JIEKAPCTBA, YTO MOXKET MPUBOAUTD K TOKCHYHOCTH B
noukax. CienoBaTenbHO, s 3a001eBaHmii nedeHn TuodcodaTHbie CBsI3u 00eCIeYNBAIOT

BAXXHOEC NMPEUMYILECTBO.

OnHako B HEKOTOPHIX  BAapHaHTaX  peaqu3auud  HU300peTeHHss  BBEIEHHE
OJIMTOHYKJIEOTHIIOB, PABHOMEPHO CBS3aHHBIX THO(PCO(GATHBIMH MEKHYKICO3UIAHBIMHU CBSI3SMHU,
BBI3bIBAET OAHY WM OoJiee mpoBocnainuTenbHblX peakuuid. (Cm., Hanpumep: J Lab Clin Med.
1996 Sep;128(3):329-38. “Amplification of antibody production by phosphorothioate
oligodeoxynucleotides”. Branda et al.; u cm. Takxke, Hampumep: Toxicologic Properties in
Antisense a Drug Technology, rmasa 12, ctpanuust 342-351, Crooke, S.T., pen., 2008). B
HEKOTOPBIX BapHUaHTax peajin3alun 1/1306peTeH1/1$1 BBCACHUE OJIMTI'OHYKJICOTHAOB, B KOTOPbIX
Oonblass 4acTh MEXKHYKJICO3UAHBIX CBSI3€H CONEPIKUT THOPOCHATHBIE MEKHYKICO3HIHBIE

CBSI3M, BBI3bIBAET OHY HJIU OOJiee MPOBOCTIAIUTENbHBIX PEAKIIHIA.

B HekoTOphIX BapuaHTax pearu3alnudl H300pPETeHUs] CTENeHb MPOBOCHIAIHTEIBHOTO
a¢exTa MOKET 3aBHCETh OT HECKOJIbKHX MEPEMEHHBIX (Hampumep, MOIU(UKALUS CKeJeTa,
HelleNieBoe JeiCTBre, MOIU(UKALIMY a30TUCTBIX OCHOBAHUN W/WJIH MOIU(DUKALINK HYKJICO3UA),
cMm., Hanpumep: [oxicologic Properties in Antisense a Drug Technology, rmasa 12, crpanums
342-351, Crooke, S.T., pen., 2008). B HEKOTOpPBIX BapUaHTAX peaTU3aANH U300PETEHUS CTENIEHb
npoBocnanuTeNbHoro 3¢dexra moxer ObITh ocnabnena 3a cder moxdopa omHOW wiam Oonee
nepeMeHHbIX. Hampumep, creneHb NMpoBOCTAIMTENBHOrO 3¢ (ekra TaHHOrO OJUTOHYKJIEOTHIA
MoXeT ObIThb oOcna0ieHa 3a CYeT 3aMeHbl JII000ro  KommdectBa  THO(OCPAaTHBIX
MEKHYKJICO3HIHBIX CBsizel Ha (ochoandpupHbie MEKHYKICO3UAHbIE CBSI3U C YMEHBLICHHEM

IIOCPEACTBOM 3TOT0 001LIero KoanuecTsa THO(YOCHATHBIX MEXHYKICO3UIHBIX CBA3EH.
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B HekoTOpBIX BapHaHTax peann3alui U300peTEeHUs] MOXKET OBbITh JKEJIAaTeNbHO CHU3UTH
KOJINYEeCTBO THOPOCHATHBIX CBSI3€H, €CIM 3TO MOXET OBbIThb BBINOJHEHO Oe3 ToTepu
CTa0MIbHOCTH U 0€3 CABUIa pachpenesieHus U3 INedeHu B moukd. Hampumep, B HEKOTOPBIX
BapHAHTaX peau3alud H300pPEeTeHUsT KOJUYeCTBO THO(POC]ATHBIX CBSI3EH MOXKET OBbITh
YMEHBIIEHO 3a cueT 3aMeHbl THo(dochaTHbIX cBsa3ell Ha (ochommzpuprbie cBsizu. B Takom
BapUAHTE peaNu3aluil H300peTeHHs] aHTHUCMBICIOBOE COEAMHEHHE, HMEIollee MEeHbIee
KOIMUeCTBO THO(OCPAaTHBIX CBsi3elt U Oosbiee KOMU4ecTBO HochonudpUpHBIX CBsI3EH, MOKET
BBI3BIBATH MEHbIIEE KOJUYECTBO IPOBOCHAIHMTENbHBIX PpEAKIUH WMJIM HE BbI3BIBATH
NPOBOCHANNUTENBHBIX PEeaKIMi. XOTS aHTUCMBICIOBOE COEJUHEHHE, HMEIoInee MeHbIlee
KOIM4YecTBO THO(OCPaTHBIX CBsi3elt U Oonbiee Komu4ecTBO GochonudpUpHBIX CBSI3EH, MOKET
BBI3bIBATh MEHbINEE KOJIMYECTBO NMPOBOCHAIUTEIBHBIX PEAKLMH, aHTUCMBICIOBOE COEINHEHHE,
UMEIOIlee  MEHbIee KOJIMYeCTBO THO(POCATHBIX CBsi3ed M Oonbluee  KOJHYECTBO
dochonrzPupHBIX CBsI3eH, MOXKET HE HAKAIUIUBAThCS B TIEYEHH M MOXKET OBITh MEHee
5pPeKTUBHBIM B TaKOH k€ WJIM AaHAJIOTMYHOH 1I03€, MO CPABHEHHIO C AHTUCMBICIOBBIM
COeIMHEHNEM, UMEIOINM OOJIblee KOJIUIECTBO THOPOCHATHBIX CBsi3ei. [103TOMy B HEKOTOPBIX
BAPUAHTAX pPEATN3AlMHU N300PETeHUs! JKeNaTeIbHO pa3paboTaTh aHTHUCMBICIOBOE COEIUHEHUE,
KOTOpOe MMeeT MHOXKeCTBO (ochonudpupHbIX CBsizeH U MHOKECTBO THO(GOC(DATHBIX CBsi3eH, HO

KOTOpPOE MpH 3TOM 00JIaaeT TakKe CTAOMIIBHOCTHEO M XOPOLIMM PACTIPEeICHHEeM B TICUSHH.

B HEKOTOpPBIX BapHaHTaxX pean3alui H300PETeHUs] KOHBIOTHPOBAHHBIC
AHTHUCMBICJIOBBIC COCJUHCHUA 00JIbllIe HAKATUIMBAIOTCS B [IEUEHU U MEHBIIIE - B INOo4YKax, 4eM
HEKOHBIOTUPOBAHHBIC aHAJIOTHU, AK€ €CJIM HEKOTOPBIC TI/IO(bOC(baTHbIe CBA3U 3aMCHEHBI MCHEEC
MPOBOCHANTENbHBIMU (POChHOINIPUPHBIMU MEKHYKIEO3HIHBIMU CBSI3SIMU. B HEKOTOpPBIX
BapHaHTax peain3allin I/1306peTeHI/I$I KOHBHOTUPOBAHHBIE aHTUCMBICJIOBBIC COCAMHECHUA OoJblie
HaKaIuJIMBAarOTCs B NI€YCHU U HE TaK CUJIBHO BBIBOAATCA C MO‘IOﬁ, KaK UX HCKOHBHOTUPOBAHHBIC
AHAJIOTH, JJaJKe €CITH HeKOTOopble THO(OChaTHBIE CBSI3U 3aMEHEHbI MEHEee MPOBOCTIATUTEIbHBIMU
bochomurGupHBIMU MEKHYKIIEO3HTHBIME CBSI3SIMU. B HEKOTOPBIX BapUaHTaX peau3aluu
n300peTeHNs MPUMEHEHHe KOHBIorara 00ecriednBaeT BO3SMOXKHOCTh pa3padaTbiBaTh Oojee
3¢(heKTUBHBIE U JIydIlle TePEHOCUMbIE aHTUCMBICIIOBBIE JIeKapCTBa. J{eliCTBUTEIBHO, B
HEKOTOPBIX BaApHAHTAX peain3aliun I/1306peTeHI/I$I KOHBHOTUPOBAHHBIE aHTUCMBICJIOBBIC
COCAUHCHUA UMECIOT Ooee H_II/IpOKI/II\/'I TepaHeBTI/ILIeCKI/Iﬁ HUHACKC, YEM HCKOHBOTHPOBAHHBIC
aHaJIOrH. DTO MO3BOJISIET BBOJUTH KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE COEIMHEHNE B Ooee
BBICOKOH aOCOIIOTHOI 03¢ Garofapst MEHbIIEMY PUCKY MPOBOCTIAIUTEIbHON PEaKLMH 1
MEHbIIEMY PUCKY TOKCHUHOCTH JJis mouek. Takast Ooyiee BbICOKAs 103a Ja€T BO3MOXKHOCTb

BBOJIHTH JIO3Y Peke, MOCKOJIbKY OXKHIAETCS TaKOH ke ko3 uiuerT ountneHns (MeTabonn3m).
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Kpowme Toro, mockospKy coequHeHue siisieTcst Oonee 3¢ (HEeKTUBHBIM, KaK OMUCAHO BBILIE, TO
MOYKHO JIONYCKaTh CHIKEHNE KOHLIEHTPALMH [TEPEe]] BBEIEHHEM CIEAYIOLIeH 1036l 0e3 moTepu
TEPaNeBTHUECKOW aKTUBHOCTH, YTO O0ECIeunBaeT emle 0ojiee MpoAOIKUTEbHBIE TIEPHOABI

MEXKIY BBEACHUAMU 103.

B HeKOTOpPBIX BapHaHTax peann3aluy H300peTeHNsI COXPAHIETCs HEOOXOAUMOCTD BO
BHEJIPEHUN HEKOTOPOTro KonndecTBa THoochaTHbIX cBsizel. Hamprmep, KOHIEBBIE CBS3H JIETKO
NOABEPTaOTCS ACHCTBUIO SK30HYKIIEA3, U TIO3TOMY B HEKOTOPBIX BaAPHAHTAX Pealn3aluu
M300pETEHNsI 3TU CBSA3H MPENCTABISIIOT cOO0H THOdOChaTHbIE NN Apyrue MOIU(ULIPOBAHHbIE
CBsI3U. MEXHYKJICO3UHbIE CBSI3U, COSAUHSIOINE [1BA JE30KCUHYKIIE03H11a, JETKO MOABEPraroTCs
JEWCTBUIO 3HJOHYKJIEa3, M TO3TOMY B HEKOTOPBIX BapUAHTAX Pealn3aluu H300peTeHNs 3T
CBSI3U IPEACTABJLIOT co00i THOdOC]aTHBIE MK IpyTrHe MOAU(PHUIIMPOBAHHBIE CBSI3H.

Me KHYKII€03UIHbIE CBS3H MEKIY MOAM(ULIMPOBAHHBIM HYKJIEO3UAOM U 1€30KCHHYKJIIEO3UIOM,
7€ A€30KCHHYKJICO3H]] PACIIONOKEH Ha 5’ -CTOPOHE CBSI3BIBAIOIIETO A€30KCUHYKIE03Ha, JErKO
MOABEPratoTCsl AEHCTBUIO SHJOHYKIIEAa3, U TO3TOMY B HEKOTOPBIX BAPUAHTAX pealn3aluu
M300pEeTeHNs STH CBSI3U MPEACTABIAIOT 000 THO(OChaTHBIE MK Apyrue MOIU(UINPOBAHHBIE
CBSI3H. MEXHYKIJICO3UIHBIE CBSI3U MEXY ABYMsI MOAH(DULIPOBAHHBIMH HY KJIEO3U1aMH
OIIPEEICHHBIX THIIOB U MEXy A€30KCHHYKJICO3UIOM M MOAUDUIIPOBAHHBIM HYKJICO3UIOM
OMPEENIEHHOTO THIA, TAe MOAU(UIIMPOBAHHBIN HYKJIEO3H]] PACTIONOXKEH Ha 5’ -CTOPOHE
JIMHKEPA, SBJISTFOTCS JOCTATOUHO YCTONUMBBIMU K HYKJIEA3HOMY PACLICIUICHHIO, TO3TOMY CBSI3b

MoskeT ObITh pochoamdprpom.

B HekOTOpBIX BapuaHTax peaju3alii H300pEeTeHHs AaHTUCMBICIOBBIN OJTUTOHYKJICOTH]T
KOHBIOTHPOBAHHOTO aHTHCMBICIIOBOTO COEIMHEHHS COAEePKUT MeHee 16 TrHodochaTHBIX CBSI3EH.
B HeKOTOpBIX BapHaHTaX pean3allii H300PETeHUs AaHTUCMBICJIOBBIN OJTUTOHYKJICOTH]T
KOHBIOTHPOBAHHOTO AHTHUCMBICIIOBOTO COSIMHEHHS COAEPKUT MeHee 15 TrnodocdaTHBIX CBsI3EH.
B HeKOTOpBIX BapHaHTaX pean3alii H300peTeHUs aHTUCMBICIIOBBIN OJTUTOHYKJICOTH]T
KOHBIOTHPOBAHHOTO AaHTHCMBICIIOBOTO COSIMHEHHS COAEePKUT MeHee 14 TrnodocdaTHBIX CBsI3EH.
B HeKOTOpBIX BapHaHTaX pean3alii H300pETeHUs AaHTUCMBICIIOBBIN OJTUTOHYKJICOTH]T
KOHBIOTHPOBAHHOTO AHTHCMBICIIOBOTO COSIMHEHUS COAEePKUT MeHee 13 TrodocdaTHBIX CBsI3EH.
B HeKOTOpBIX BapHaHTaX pean3alii H300peTeHUs AaHTUCMBICIIOBBIN OJTUTOHYKIICOTH]T
KOHBIOTHPOBAHHOTO AHTHCMBICIIOBOTO COSAMHEHUS COAEePKUT MeHee 12 TrnodocdaTHBIX CBsI3EH.
B HeKOTOpBIX BapHaHTaX pean3alui H300pETeHUs AaHTUCMBICJIOBBIN OJTUTOHYKJICOTH]T
KOHBIOTHPOBAHHOTO AaHTHCMBICIIOBOTO COSAMHEHUs cofepkuT MeHee 11 TrnodocdaTHbIX CBsI3eH.
B HeKOTOpBIX BapHaHTaX pean3alui H300PETeHUs aHTUCMBICJIOBBIN OJTUTOHYKJICOTH]T

KOHBIOTHPOBAHHOTO AHTHCMBICIIOBOTO COSAMHEHUs coaepkuT MeHee 10 TrnodocdaTHbIX CBsI3EH.
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B HeKOTOpBIX BapHaHTaX pean3aluu H300PETeHUs AaHTUCMBICJIOBBIN OJTUTOHYKJICOTH]T
KOHBIOTHPOBAHHOTO AHTHCMBICIIOBOTO COSAMHEHHUS CONEePKUT MeHee 9 THO(PochaTHBIX CBS3EH.
B HeKOTOpBIX BapHaHTaX pean3alii H300PETeHUs AaHTUCMBICIIOBBIN OJTUTOHYKJICOTH]T

KOHBIOTHUPOBAHHOTIO aHTUCMBICJIOBOI'O COCAUHEHUS COACPIKUT MCHEE 8 TI/IO(bOC(I)aTHbIX CBsI3€i.

B HexoTOpBIX BapHaHTax peannu3alui H300peTeHNsI aHTHCMBICTIOBBIE COSIUHEHNS,
coeprkalye OHy WK Oojee KOHBIOTHPYIOLINX IPYII, OMUCAHHBIX B HACTOSIIEM TOKYMEHTE,
00J1a1ar0T MOBBIIEHHONW aKTUBHOCTBIO H/MITH 3¢ (EKTUBHOCTHIO, H/WJIH NEPEHOCHMOCTBIO, 110
CPaBHEHHIO C UCXOIHBIM aHTHCMBICIIOBBIM COSMHEHNEM, HE IMEIOLIIM TaKOH OIHOM MIIH
HECKOJIbKUX KOHBIOTUpYomuX rpymni. COOTBETCTBEHHO, B HEKOTOPBIX BApPUAHTAX PeaN3aluu
M300peTeHNs MPUCOENNHEHNE TAKMX KOHBIOTHPYIOIIUX TPYIIT K OJIMTOHYKJICOTUAY SIBJISIETCS
JKeNaTeabHbIM. Takue KOHBIOTUPYIOIINE TPYIIIBI MOTYT ObITh IPUCOEIUHEHBI y 5™~ w/unu 3’-
KOHIIa OJIMTOHYKJIEOTHIA. B HEKOTOPBIX Cllyyasix CHHTETUYECKHU KEJIaTeIbHO NPUCOEINHEHE Ha
5’-xonue. Kak npaBuiio, OJIMroOHyKJI€OTH bl CHHTE3UPYIOT MPUCOEANHEHHEM 3’ -KOHIIEBOTO
HYKJIEO3Ua K TBEPAOH MOAJIOKKE C TIOCIEAYIOIINM CBsI3bIBAHHEM HYKJICO3UIOB OT 3’ K 5 mpu
HOMOIIN METOIHK, OOIIEN3BECTHBIX B TaHHOH 00nacTu TexHUKU. COOTBETCTBEHHO, €CITH
KOHBIOTHPYIOLIAsi rpyIna HeoOXxoauMa Ha 3’ -KOHLE, TO MOKHO (1) MpUCOeAMHUTD
KOHBIOTHUPYIOLIYIO IPYMITy K 3’-KOHLIEBOMY HYKJIEO3UAY U MPUCOETUHUTD 3TOT
KOHBIOTHPOBAHHBIM HYKJICO3H]] K TBEPAOH MOAJIONKKE JIJIs IOCIEAYIOIIEro MOy YeHuUs
OJIMTOHYKJIEOTH A WITH (2) MPUCOETMHHUTD KOHBIOTHPYIOLIYIO TPYIIY K 3’ -KOHIIEBOMY
HYKJICO3UJy TOTOBOTO OJIMTOHYKJIEOTHAA MOCe CUHTe3a. HU OfMH U3 3TUX MOIXOI0B He
SBJISIETCS OCOOEHHO (PP EKTUBHBIM, M TO3TOMY 00a OHU 3aTpaTHbl. B wacTHOCTH,
NPUCOEIMHEHNE KOHBIOTHPOBAHHOTO HYKJIEO3U 1A K TBEPIOH MOUIOKKE, XOTS M IPUBEICHO B
HACTOSIILEM OKyMeHTe B paznene «[Ipumeprr», He siBisieTcst 3¢ (HeKTUBHBIM criocodom. B
HEKOTOPBIX BAPUAHTAX PeaI3aliy H300PETeHNUs MPUCOSTUHEHHE KOHBIOTHPYIOLINE MPYTIITBI K
5’-KOHLIEBOMY HYKJICO3Uy CUHTETHYECKH IMPOLIE, YeM MPUCOEANHEHHE K 3 -KOHIy. MOXKHO
NPUCOEANHNUTD HEKOHBIOTHPOBAaHHBIN 3’ -KOHILIEBON HYKJIEO3U K TBEPAOH MOANOXKKE U
MOJIYYHUTh OJIMTOHYKJICOTH]] IO CTAHAAPTHBIM U XOPOIIO ONMHCAHHBIM PEAKLUsIM. 3aTeM HY)KHO
JIVILIb TPUCOENNHUTD 5’ -HYKJICO3H], UMEIOIIHMI KOHBIOTHPYOIIYIO TPYIIITY, HA TOCIEAHEH
CTa1H CBS3BIBAHMS. B HEKOTOPBIX BapuaHTaX pearu3aliy n300peTeHus 3To Oonee
3¢ eKTUBHO, YeM PUCOEANHEHNE KOHBIOTHPOBAHHOTO HYKJIE03UAa HEMOCPEACTBEHHO K
TBEPIOH MOJJIOXKKE, KaK 3TO OOBIYHO JIEJAI0T JJIS TTOTyYEHHs! 3’ -KOHBIOTUPOBAHHOTO
OJIMTOHYKJIEOTHA. B mpencraBneHHbIX B HACTOsIIEM JokyMeHTe [IpuMepax mokazaHo
NpUCOEINHEHHUE K 5’ -KOoHIy. Kpome Toro, HeKOTOpble KOHBIOTHPYIOLITHE IPYIIITbI UMEIOT

CHUHTETHUYECKHE NpenMylnecTsa. Hanpumep, HEKOTOPbIE KOHBIOTUPYIOIIKE TPYIIIL,



10

15

20

25

30

118

copepskamire GochopHbIe CBA3BIBAIOINNE TPYIIIBL, MOTYyYAT CHHTETHYECKH IpoIe 1 boee
3¢ EeKTUBHO, YeM IPyTHe KOHBIOTUPYIOLIHE IPYIIIIBI, BKIOUasi KOHBIOTHPYIOLIHE IPYIIIIHI,

onucaHHble panee (Hanpumep, W0/2012/037254).

B HeKOTOpPBIX BapHaHTax peayn3alui H300peTeHNs] KOHBIOTHPOBAHHBIE
AHTHCMBICJIOBBIE COEIMHEHUS BBOAAT CyOBeKkTy. B Takux BapuanTax peanusaniu n300peTeHus
AHTHCMBICJIOBBIE COEIMHEHUS, CONlepIKaIlUe ONHY HIIN O0Jiee KOHBIOTUPYIOIINUX MPYIIIL,
OINMCAHHBIX B HACTOSAIIEM JJOKYMEHTE, O0JIaAaI0T MOBBIIIEHHONW aKTHBHOCTBIO M/HUJIH
3¢ eKTUBHOCTHIO, U/UIH NEPEHOCUMOCTBIO, TI0 CPABHEHUIO C UCXOJHBIM aHTHCMBICIIOBBIM
COeIMHEHUEM, HE UMEIOIIINM TaKOW OJTHON MJIM HECKOJIbKMX KOHBIOTHpYoLIuX rpynmn. He
OrPaHUYMBASCh MEXAHU3MOM, MPEIOJIAraeTcs, YTO KOHBIOTUPYIOIIAs IPYIINa ClocOOCTBYeT
pacripeneneHuto, 10CTaBKe 1/MIIU MOTJIOLIEHUIO B IEJIEBOM KJIETKe WM TKaHU. B HEKOTOpBIX
BApUAHTAX peasu3alyy, MOCiIe NOMaJaHNs B LIEJIEBYIO KIETKY WM TKaHb JKeJaTeIbHO, YTOOBI
BCSI MJI YaCThb KOHBIOTUPYIOLIHE IPYIIIbI PACLIEIISUIACH C BBICBOOOKIEHHEM aKTHBHOTO
OJIMTOHYKJIEOTHIA. B HEKOTOPBIX BapHaHTax peann3aliui U300peTeHus He 0053aTeNbHO, YTOObI
U3 OJIMTOHYKJIEOTHAA PACIIEIUIIaCh BCsl KOHBIOTUpYronas rpynna. Hanpumep, B Ilpumepe 20a
KOHBIOTHPOBAHHBIN OJIMTOHYKJICOTH]T BBOAMIIM MBIIIAM U OOHAPY KUBAJIN MHOKECTBO
Pa3IMYHBIX XUMHYECKHX YaCTHLI, KaKAasl U3 KOTOPBIX COZeprKalia Pa3INUHbIe YaCTH
KOHBIOTHPYIOLIUE TPYIIbI, OCTaBLIMecs Ha onuronykiaeoruae (Tabmuna 10a). 3to
KOHBIOTHPOBAHHOE aHTHCMBICIIOBOE COeIMHEHUE TI0Ka3ajI0 Xopolinyio 3¢ dekruBHOCTD (Taduma
10). Tak, B HEKOTOPBIX BapHAHTAX peATU3ALUN U300PETEHUS TAKOW MEeTabOIUTHBINA TPOQHITH
MHOTOKPATHOTO YaCTUYHOTO PACLICTUIEHHSI KOHBIOTUPYIOIINE TPYIIIbI HE BIUSIET HA
akTUBHOCTB/3(ppexTrBHOCTL. TeM He MeHee, B HEKOTOPBIX BApUAHTAX PEAT3aIK H300pETeHUs
JKeJATeIbHO, YTOOBI MPOJIEKAPCTBO (KOHBIOTUPOBAHHBIIN OJIMTOHYKJIEOTH]T) 1aBAJIO OTHO
AKTUBHOE COEIMHEHNE. B HEKOTOPBIX CyYasix, Mpu OOHAPYKEHUH MHOTOUUCIIEHHBIX (hopm
AKTUBHOTO COEAMHEHUS], MOKET OBITh HEOOXOIUMO OIPENENIUTh OTHOCUTEIbHBIE KOJMYECTBA U
AEeWCTBUE U KAKIOH U3 HUX. B HEKOTOPBIX BapHaHTaX peaii3aliy, P HEOOXOAUMOCTH
perysinroHHOro TectupoBanus (Hanpumep, FDA CIIA wumu gpyroro oprasa), JKejlaTeJbHO
UMETb OJHY (MJIH MPEUMYIIECTBEHHO OJIHY) aKTUBHYIO YacTHUIy. B HEKOTOPBIX TaKUX BapHaHTaxX
peanr3anuy 1300peTEeHNs KeNaTeJIbHO, YTOOBI TaKasi OJJHA aKTUBHASI YaCTHUIIA MTPEICTABIISIIA
co0OH aHTHCMBICIIOBBIN OJIMTOHYKJIEOTH], HE COAEPIKALINIA HUKAKUX YacTel KOHBIOTHPYIOLIHE
rpynnbl. B HEKOTOPBIX BapHaHTaxX peajn3aluy H300peTeHUs] KOHBIOTUPYIOIINE TPYIIIBI Ha 5 -
KOHIIE O0Jiee BEPOSITHO MIPUBOAST K MTOJHOMY MeTabO0IM3My KOHBIOTHUpYOIIHe rpynmnbl. He
OTPaHUYMBASICh MEXAHU3MOM, MOKET OBITh, YTO YHIOTE€HHbIE (DEPMEHTBI, OTBEYAOLIUE 32

MeTaboJM3M Ha 5’ -KOHLEe (HanpuMmep, 5’ -Hykieasbl), Oonee akTuBHbY3(hdeKTHBHBL, YeM 3’ -
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aHaJIOru. B HEKOTOPBIX BapHaHTaX peau3aliy U300PETEHUs ONpeNeeHHbIE KOHBIOTUPYIOLINE
TPYIIbI 00Jiee IOBEPKEHBI METa00IU3MY 10 OJTHOM aKTHBHOM YacTULIBI. B HEKOTOPBIX
BapHAHTaX pean3alii H300peTeHNsI HEKOTOPbIE KOHBIOTHPYIOIINE TPYIIThI 60JIee MOIBEPKEHBI

MeTabOJIM3MY 10 OJIMTOHYKJICOTHA.

D. AHTHCEHC

B HexOTOpPBIX BapHaHTax peajn3aluu H300peTeHNs] OTUTOMEPHBIE COSINHEHHSI
HACTOSIIIETO U300peTeHHs MPEACTABISIIOT COO0M aHTHCMBICIIOBBIE COETUHEHH. B Takux
BapUAHTaX peayn3alii U300peTeHNsl OJIMT'OMEPHOE COeTMHEHHE KOMILUIEMEHTAPHO LIeJIEBOMH
HYKJIEMHOBOM KHUCJIOTe. B HEKOTOPBIX BapHaHTaX peau3alii H300peTeHus LeneBast
HYKJIEMHOBas1 KucyoTa npexacrasisier codoit PHK. B HekoTopbIx BapuaHTax peanu3aluu
n300peTeHs LeseBasi HyKJIEHHOBAasl KUCIIOTa MpeacTasiisieT codbol Hekonupyromyio PHK. B
HEKOTOPBIX BAPHAHTAX pean3aluy N300peTeHN s ieIeBasi HyKJIEHHOBAst KHCIOTa KOJUPYET
Oenok. B HEKOTOPBIX BapuaHTax peanusanuy H300peTeHus LelieBast HyKJIeHHOBas KHCIOTa
BeiOpana u3 MPHK, npe-MPHK, mukpoPHK, nexonupyrometi PHK, Bkirouast Manyro
Hexoaupyromyo PHK, u npomorop-nauenusaemoit PHK. B HeKOTOpBIX BapuaHTax peanu3aluu
n300peTeH s OIUTOMEPHBIE COEAMHEHUS 110 MEHbIIeH Mepe YaCTHYHO KOMILIEMEeHTapHbI OoJiee
yeM OJHOM 11eJIeBON HyKJIEMHOBOM kucjote. Hanpumep, onuroMepHbie COETUHEHUS HACTOSIIIETO
HU300peTeHNsT MOT'YT MPEACTABNIATh OO0l MuMeTnku MUKpOPHK, koTopbie 00bIMHO

CBA3BIBAIOTCS C HECKOJIBKUMH MUIICHAMU.

B HeKOTOpPBIX BapHaHTaxX peayn3aliuy H300pEeTeHHsT aHTHCMBICIIOBBIE COSIMHEHUS
COZIEePKAT YaCTh, UMEIOIIYIO MOCIEN0BATENBHOCTD A30TUCTBIX OCHOBAHUMN, KOTOPast MO0 MEHbLIEH
Mepe Ha 70% KOMILIEMeHTapHa MOC/Ie0BaTeIbHOCTH a30THUCTBIX OCHOBAHUH 11€J1€BOI
HYKJICHHOBOW KHCJIOThL. B HEKOTOPBIX BapHaHTaX peajnu3alnud H300peTeHHsI aHTHCMBICTIOBBIE
COEIMHEHMsI COJIEP:KAT YacCTh, UMEIOLIYIO MTOCIEI0BATEIbHOCTD A30TUCTBIX OCHOBAHUH, KOTOpast
1o MeHblel Mepe Ha 80% KOMITJIEMEHTapHA MOCIEA0BATEIbHOCTU a30TUCTBIX OCHOBAHUMN
LIeJIEBOH HYKJIEMHOBOW KHCJIOTHL. B HEKOTOPBIX BapHaHTaxX peaji3aluy H300peTeHHsI
AHTHUCMBICJIOBBIE COETMHEHMs] COAEPKAT YaCTh, UMEIOLIYIO MTOCIEI0BATEIbHOCTb a30TUCTBIX
OCHOBaHUM, KOTOpas Mo MeHbliel Mepe Ha 90% KoMIUIeMeHTapHa NOCIe10BaTENbHOCTH
A30TUCTBIX OCHOBAHUH LIEJI€BOM HYKJIEMHOBON KUCJIOTHL. B HEKOTOPBIX BapUaHTax pean3alun
M300pETEHNs] aHTUCMBICIIOBBIE COSIUHEHHSI COJEPKAT YaCTh, UMEIOIIYIO MOCIEOBATENbHOCTD
a30TUCTBIX OCHOBAaHUHN, KOTOpPasl 10 MeHbllel Mepe Ha 95% KOoMIUIeMeHTapHa
MOCJIEIOBATENBHOCTH a30TUCTBIX OCHOBAHMI LI€JIEBON HYKJIEMHOBOM KUCIOTHI. B HEKOTOPBIX

BapHUaHTax peain3dalnn I/1306peTeHI/I$I AHTUCMBICJIOBBIE COCAUHEHUS COACPKAT 4aCTh, UMCHOIIYIO
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MOCJIEA0BATENBHOCTD a30TUCTBIX OCHOBAHUH, KOTOpas o MeHbliei Mepe Ha 98%
KOMILIEMEHTapPHA NOCIEI0BATEIbHOCTH a30TUCTBIX OCHOBAHHUH LIEJIE€BON HYKJIEMHOBON KUCJIOTBHI.
B HeKOTOpBIX BapHaHTaxX peain3aliuy H300PETeHUs aHTUCMBICIIOBBIE COSIMHEHHS COIEePKAT
4acTb, UMEIOLIYIO [TOCJIE0BATEIbHOCTb a30TUCTBIX OCHOBaHM, koTopas Ha 100%
KOMILIEMEHTapHA NOCAEI0BATEIbHOCTH a30TUCTBIX OCHOBAHUH LIEJIE€BON HYKJIEMHOBON KUCJIOTBHI.
B HeKOTOpBIX BapHaHTaxX peajin3aluy H300PETeHUsI AaHTUCMBICIIOBBIE COSIUHEHMSI 10 MEHbIIEH
mepe Ha 70%, 80%, 90%, 95%, 98% unu 100% xoMIIeMEHTapHBI OCJIEI0BATENBHOCTH
AQ30TUCTBHIX OCHOBAHUH LIEJIEBON HYKJIEUHOBOW KUCJIOTHI 1O BCEM AJIMHE AHTUCMBICIOBOTO

COCIUHECHUA.

AHTHCMBICIIOBbIE MEXaHU3MbI BKJIFOUAIOT JTFOO0H MEXaHU3M, 3aTParuBaro Ui
rUOPUIN3ALMIO OJIMTOMEPHOTO COSAMHEHHSI C LI€IeBOH HYKJIEHHOBOMW KHUCIIOTOMH, IIPH 3TOM
rubpunusanys IpUBOAMT K OnonoruueckoMy 3¢ exty. B HEKOTOPbIX BapHaHTax pean3alum
n300peTenus Takasi THOPUAN3ALHS MPUBOIUT JTMOO K Pa3pyLICHHUIO, THOO K IPUMEHEHHIO
LIeJIeBOI HYKJIEMHOBOM KHCJIOTHI C COMYTCTBYIOLIUM MOAABICHUEM WM CTUMYJIUPOBAHHEM
KJIETOYHOTO MEXaHU3Ma, 3aTPAaruBaroOLIero, HalpuMep, TPAHCISILUIO, TPAHCKPHUIILIUIO HITH
NOJUAACHUIMPOBAHUEN LIeJIEBON HYKJIE€MHOBON KUCJIOThI MU HYKJIEMHOBON KUCJIOTBI, ¢ KOTOPOH

LIieJIEBAsT KMCJIOTa MOKET B3aUMOIEHCTBOBATh HHBIM 06pa30M.

OnuH U3 TUTIOB aHTUCMBICIIOBOTO MEXAHHM3MA, 3aTParuBarOLINN pa3pyLIeHUe LEeJIeBOI
PHK npencrasnsier coboit anTreMbich, onocpenosannbiii PHKazoii H. PHKasa H npencrasnsier
co0O0ii KJIETOUHYIO SHIOHYKJIea3y, koTtopas paciermsier cnupanb PHK nynnekca PHK:JIHK. B
TaHHOM 00JIaCTH TEXHUKH U3BECTHO, YTO OJTHOLIETIOYEUHBIE AHTUCMBICIIOBBIE COSTMHEHUS,
koTopsie sBsitoTCs «JIHK-momoObubpiMuy, Be3biBatOT akTiBHOCTH PHKa3b1 H B kiieTkax
miekonuraroux. CrnenosarensHo, aktuBanus PHKa3sl H npusoaut k pacmennenuro PHK-
MHILIEHH, TOCPEICTBOM 3TOTO B 3HAYUTEIIBHOHN CTeneHH yCrinuBas 3G QeKTHBHOCTh MOABICHHUS

TeHHOMH 3Kcnpeccuu, onocpenoBaHHOro JIHK-mogoOHbIM OJTUTOHYKIIEOTHIOM.

AHTHCMBICIIOBbIE MEXaHU3MbI BKJIFOUAIOT Takke, Oe3 orpanmuenus, PHKu mexaHusmsl,
B KoTOpbIX npumensiercst myTh RISC. Takne PHKu MexaHu3Mbl BKIIFOUAOT, 0€3 OrpaHu4eHusl,
MuPHK, ouPHK u MmukpoPHK mexanusmbl. Takue MexaHU3MbI BKJIFOHYAKOT CO3JaHUE MUMETHKA

mukpoPHK w/mnu antu-mukpo PHK.

AHTHCMBICIIOBbIE MEXaHU3MbI BKJIFOUAIOT TAKKe, O€3 OrpaHIUYEHHs], MEXaHU3MBI,
KOTOpbIe THOPHIN3YIOT WIM UMUTUPYIOT Hekoaupyromyo PHK, otimunyto ot MukpoPHK nmn

MPHK. Takue nexonupyrowmue PHK BkiIOHar0T, HO HE OrpaHUYUBAKOTCS MU, TIPOMOTOP-
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Hauenennyro PHK u manyro u nnuanyro PHK, kotopas Biausier Ha TpPaHCKPUIILUIO UITH

TPAHCIALUIO OIHON HUJIN Oonee HYKJICUHOBBIX KHCJIOT.

B HEKOTOpPBIX BapHaHTax peannu3alnui H300pEeTeHNsI OTUTOHYKJIEOTH IbI, COAEepIKALIHIE
ONMCaHHbIE B HACTOSIIEM JIOKYMEHTE KOHBIOTATHI, npencTaBisitoT coboit PHKu coennnenus. B
HEKOTOPBIX BAPHUAHTAX Pea3allH H300PETEHNUS OJIUTOMEPHBIE OJTUTOHYKJIEOTHIBI,
coiep Kalire ONMMCAaHHbBIE B HACTOSIIIEM JOKYMEHTE KOHBIOTATHI, MPENCTaBIsIOT coboit orfPHK
coenHeHUs. B HEKOTOPBIX BapUaHTax peayn3alui H300peTeHNs] OJTUTOHYKICOTHIBL,
cojiepsKallilie ONMCaHHbIE B HACTOSIIIEM JOKYMEHTE KOHBIOTAThI, CIIAPEHbI CO BTOPBIM
OJIMTOMEPHBIM coenuHeHneM ¢ oopasoBanueM MUPHK. B HEKOTOpBIX Takux BapuaHTax
peanu3anuy H300peTEeHUsI BTOPOE OJIMTOMEPHOE COEAMHEHUE TaK)Ke CONEPIKUT KOHBIOTaT. B
HEKOTOPBIX BAPUAHTAX pea3alii H300PETEHUs] BTOPOE OJIMTOMEPHOE COEAMHEHHUE
npeacTaBysieT coOoM 0y MOIUPUIIUPOBAHHYIO HITH HEMOAU(PULIMPOBAHHYIO HYKJIEHHOBYIO
KUCIIOTY. B HEKOTOPBIX BapuaHTaxX peanu3aliy U300pETEeHHsI OIMTOHYKJIEOTHIbI, COEPIKALINE
OIMCAHHBIE B HACTOSIIEM IOKYMEHTE KOHBIOTAThI, IPEICTABISIOT COO0I aHTUCMBICIIOBYIO LIETh
B MuPHK coennHennn. B HeKOTOpBIX BapuaHTax peannu3aliyi H300peTeHuUs OIUTOHYKJICOTH B,
COozleprKallye ONMMCAHHBIE B HACTOSIIIEM JOKYMEHTE KOHBIOTAThI, IPEACTABIISIOT COOOH
cmbicnoByro Lenb B MUPHK coenuuennn. B Tex BapuaHTax peanusanuu, B KOTOPBIX
KOHBIOTHPOBAHHOE OJINTOMEPHOE COENMHEHHE MPECTABIsIeT co0oM AByxuenoueunyro MuPHK,
KOHBIOTAT MOKET HAXOAUTHCS HA CMBICIIOBOH IIETH, AaHTUCMBICIOBOH LM WU U HAa CMBICJIOBON

Oenu, U Ha AHTHCMBICJIOBOM LeI.

D. IleeBble HYKJIEHHOBbIE KHCJIOThI, 00J1ACTH U CerMeHThbI

B HEKOTOpPBIX BapHaHTax peain3alui H300peTeHUs] KOHBIOTHPOBAHHBIC
AHTHCMBICJIOBBIE COCAMHEHUS HALIEJICHbI Ha JIFOOYIO HYKJIEMHOBYIO KHCIOTY. B HEKOTOpPBIX
BAPUAHTAX peaN3alii U300PETEHNUS 1IeJieBasi HyKJIEUHOBAsK KUCIOTa KOJUPYET OeIOK-MHIIEHb,
KOTOPBIH SIBIISIETCS KIMHUYECKH 3HAYMMbIM. B TakuX BapHaHTax peaqn3anuy H300peTeHHsI
MOYJIMPOBaHHUE LEJIEBON HYKJICHHOBOW KHUCJIOTHI IPUBOIUT K OJIATONIPUATHOMY KJIIMHHYECKOMY
s¢dexty. HekoToprie 1iesieBbie HYKJIEHHOBBIE KUCIOThI BKJIFOUAIOT, HO HE OTPAHUYHUBAIOTCS

HUMHU, HEJIEBBIC HYKJICMHOBBIC KHUCJIOTHI, MPEACTABIICHHBIC B Ta6J'II/ILIC 1.

Ta6auna 1. Hekoropsble nejieBbie HyKJIeHHOBbIE KHCJIOTHI

SEQ ID

Mumenn Buabi Homep noctyma GENBANK® NO

HBV Yenosex U95551.1 1
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Tpauctuperun (TTR) Yenosek NM 000371.3 2

IIpouecc TapreTrHra OOBIMHO BKIIFOYAET ONpPENeIeHUE 110 MEHbIIEH Mepe OHOH 1eJIeBOM
00JIacTH, CerMeHTa WU CaiTa B IeJIeBON HYKJIEMHOBOW KHUCJIOTE JUIsi aHTHCMBICIIOBOTO

B3aUMOJIEIICTBHS C BOSHUKHOBEHHEM B PE3yJIbTaTe TAKOTO XKeJaeMoro s ¢exra.

B HexOTOpBIX BapHuaHTax pearn3aluy H300peTeHus 1eneBast 00JacTb NPeaCTaBIsIET
co0OH CTPYKTYpPHO ONpPEAETIeHHYI0 00J1acTh HYKJIEHHOBOH kucaoThel. Hanpumep, B HEKOTOPBIX
TAKUX BapHaHTaX peajn3aliy u300pereHus nenesas obmacts Moxer oxsateiBath 3° UTR, 5’
UTR, 5K30H, HHTPOH, KOAUPYIOLIYIO 001aCTh, 00JaCTh MHUIMALIUY TPAHCIILNY, 00JIACTh
TE€PMUHALIMH TPAHCISLIUN W JPYTYIO ONPEAEeHHYI0 00IacTh UIIH LIEeNEeBO CerMeHT

HYKJIePIHOBOfI KHCJIOTBI.

B HexoTOpBIX BapHaHTax peaan3alyuy U300peTeHHUs LIeIeBO CErMEeHT NMPEACTaBIAET
co0oi1 4acTh LiesieBOH 00JIaCTH 1O MEHbLIEeH Mepe U3 OKOJIO 8 a30TUCTBIX OCHOBAHUI, Ha
KOTOPYIO HalLEJIEHO KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE coeinHeHue. LleneBbie CerMeHThl MOTYT
coxepxxkath nocnenosarenbHocTy JJHK nnu PHK, koTopslie conep:kar no MeHbiuel Mepe 8
CMEXKHBIX a30THCTBIX OCHOBAHHH OT 5'-KOHIIA OJTHOTO U3 LEJIEBBIX CETMEHTOB (OCTaJIbHBIE
A30TUCTbIE OCHOBAHUs TAHYTCA APy 3a Apyrom u3 toi ke JJHK nnu PHK, naunnasce cpasy
nepen 5'-KOHIIOM LIEJIEBOrO CErMeHTa U Mpoaosikasch 10 MomenTa, korga JIHK wiu PHK Oyner
coziepskaTh OT OkoJIo 8 10 okoJo 30 a30TUCTBIX OCHOBaHMI). LleneBbie cerMeHThl MpeCTaBIeHbI
taioke nocaeposarenbHocT™Mu JIHK nnu PHK, xoTopele cogep:xat no mMeHsliei mepe 8
CMEKHBIX a30THCTBIX OCHOBAHHUH OT 3'-KOHIAa OHOTO M3 LIEJIEBBIX CETMEHTOB (OCTaJIbHbIE
a30TUCTbIE OCHOBAHUs TAHYTCA APYr 3a Apyrom u3 Toi xxe JJHK nnu PHK, naunnasce cpasy
niocjie 3'-KOHIa LeJIEBOrO CerMeHTa U MpoAosikasich 1o MomenTa, korna JJHK wiu PHK Oyner
coepkaTh OT OKOJIO 8 10 0koI1o 30 a30THCTHIX OCHOBaHMI). LleneBble CerMeHThI TAKKE MOTYT
ObITh Tipencrasienbl nocienosarenbHocTssMu JIHK v PHK, kotopble conep:kat mo MeHbIei
Mepe 8 CMEXKHBIX a30THCTBIX OCHOBAHUN U3 BHYTPEHHEN 4aCTHU MOCIEN0BATENbHOCTH LIEJIEBOIO
CErMEHTa, M MOTYT TSIHYThCsI B IFOOOM HJTH B OOOHMX HAINpPaBJIEHHUSIX 10 MOMEHTA, KOTrzia
KOHBIOTHPOBAHHOE AaHTHCMBICIIOBOE COeIMHEHNE OyIeT coepskaTh OT OKoJo 8 10 okoo 30

a30TUCTBIX OCHOBAaHUM.

B HEKOTOPBIX BaApHAHTAaX pC€ajin3allun 1/1306peTeH1/151 AHTUCMBICJIOBBIC COCIUHCHNA,
HallCJICHHBIC Ha HYKJICMHOBBIC KUCJIOTHBI, IIEPECUNUCIICHHBIC B Ta6m/1ue l, MOTYT OBITH
MOI[I/I(I)I/IL[I/IpOBaHbI TaK, KaK OIMMCAHO B HACTOALLEM JOKYMCHTC. B HEKOTOPbIX BapUaHTax

peanu3anuy 1300pEeTEHUsI AHTHCMBICIIOBBIE COETMHEHHSI MOTYT HMETh MOAU(PULINPOBAHHBIN
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caxapHbIi (pparMeHT, HeMOAU(ULIPOBAHHBINA CaXapHbIA (PParMeHT WU CMECh
MOAU(PUIUPOBAHHBIX U HEMOAU(DULIMPOBAHHBIX CAXaPHBIX (PPArMEHTOB, KaK OIHCAHO B
HACTOSIIIIEM JOKYMEHTe. B HEKOTOPBIX BapHaHTaX pean3aliy H300PETeHUs! aHTUCMBICIIOBBIE
COEIMHEHUs] MOTYT UMETh MOIU(UIIPOBAHHAS MEKHYKJICO3UIHAS CBS3b,
HeMOoU(ULIMPOBaHHAS MEKHYKJICO3U/IHAS CBSI3b HJIM CMECh MOAM(DHIIMPOBAHHBIX U
HeMOAN(ULIMPOBAHHBIX MEKHYKJICO3UIHBIX CBsI3€H, KaK OMHMCAHO B HACTOSIEM JIOKyMeHTe. B
HEKOTOPBIX BAPHAHTAX PEATN3ALH N300PETEHUS] aHTUCMBICIIOBBIE COEIMHEHHS] MOTYT UMETh
MOANGUIMPOBAHHOE a30TUCTOE OCHOBAHHE, HEMOAU(DUIIPOBAHHOE a30TUCTOE OCHOBAHUE MU
CMeCh MOAM(DHUIMPOBAHHBIX 1 HEMOAN(PHULIMPOBAHHBIX A30TUCTHIX OCHOBAHMH, KaK OMHCAHO B
HACTOSIIIEM JOKYMEHTe. B HEKOTOpBIX BapuaHTaxX peaan3aliyi H300peTeHUs] aHTUCMBICIIOBBIE

COCAVMHCHU MOTYT UMCTb MOTUB, OIMMCAHHBIN B HaCTOALIEM JOKYMCHTE.

B HEKOTOPBIX BapHaHTax pe€an3aliunu I/1306pe’TeHI/I$[ AHTHUCMBICJIOBBIC COCANHCHHA,
HallCJICHHBIC Ha HYKJICUHOBBIC KHUCJIOTDL, NNEPEYNCIICHHBIC B Ta6m/1ue 1, MOTYT OBITH

KOHBIOTUPOBAHbI TaK, KaK OITMCAHO B HACTOAIIEM NOKYMEHTE.

1. I'enmatut B (HBV)

I'ematut B npencrasnsier coboii BUpycHOe 3a00JeBaHue, TIepenaroieecs napeHTepasbHO
yepe3 3apaKeHHBbIM MaTepuals, TakOl Kak KPOBb M NPOAYKTHI KPOBH, 3arpsi3HEHHbIE WIJIBL,
NOJIOBBIM TIyTEM W BEPTHKAJIBHO OT WH(UIMPOBAHHOW WM HECyIled BHUPYC MaTepu K ee
notoMcTBy. Ilo oueHkam BcemupHON opraHu3anuu M300pETeHUs] 3MPaBOOXPAHEHUs], BO BCEM
mupe UHPUUIUPOBAHO Oojiee 2 MHJUTMAPIOB JIFOACH, MPU 3TOM €XKEroAHO MPOUCXOIUT OKOJIO 4
MHUJUIMOHOB OCTPBIX Cly4aes, 1 MUIIMOHOB cmepTelt B rof U 350-400 MUITMOHOB XPOHUYECKUX
Hocutenelt (Bcemupnast opranusanus 3apaBooxpanenus: Geographic Prevalence of Hepatitis B

Prevalence, 2004. http://www.who.int/vaccines-surveillance/graphics/htmls/hepbprev.htm).

Bupyc HBV mnpencrasisier co0ol ABYXLEMOUEUHbIH TeMaTOTPOITHBIA BUPYC, KOTOPBIM
uHpUUUPYeT TONBKO JOAEH M YeJOBEKONMOAOOHBIX NPUMATOB. BUpycHas perutmkanus
MPOUCXOAUT MPEUMYIIECTBEHHO B ME€YEHU U, B MEHbIIEH CTENeHH, B MOYKaX, MOMXKeIyJOUHOM
JKelese, KOCTHOM Mmo3sre u cese3enke (Hepatitis B virus biology. Microbiol Mol Biol Rev. 64:
2000; 51-68.). BupycHble 1 HMMyHHBIE MapKePbl MOTYT OBITH OOHAPY’KEHBI B KPOBHU U SIBJISTFOTCS
XAPAKTEPUCTHUECKUMH MPOPWISIMA AHTUT€HOB-aHTHUTEN, PA3BHBAIOLIUMUCA C TEUYEHUEM
BpeMeHU. IlepBblii 0OHapyKUBaeMbIii BUPYCHBIH Mapkep npencrasisier coboii HBsAg, 3a Hum
cnenyer anturen e rematuta B (HBeAg) u JIHK HBV. B uHKyOarmoHHOM TepuUOAE TUTPHI
MoryT ObITh BeIcOKUMH, HO ypoBHU JIHK 1 HBeAg HBV HaunHaOT pe3ko CHIKAThCSA B Havae

3a005eBaHMs M MOTYT HE OBITh OOHApPYy’KMBAaEMBbIMHU Ha MHKe KIMHU4Yeckoi 6onesnu (Hepatitis B
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virus infection—natural history and clinical consequences. N Engl J Med. 350: 2004; 1118-
1129). HBeAg npencrasisier coOoii BUPYCHBIN Mapkep, OOHapy>KUBAEMbIHl B KPOBH, KOTOPBIH
KOpPPEIUpPYyeT C aKTHUBHOW BHUPYCHOM pEIUIMKALMEN W, CIENOBATENIbHO, BBICOKOM BHPYCHOH
Harpy3koil u napexruBHocThIO (Hepatitis B e antigen—the dangerous end game of hepatitis B.
N Engl J Med. 347: 2002; 208-210). Hannuue antu-HBsAb u antu-HBcAb (IgGG) yka3biBaer Ha

BBI3IOPOBJIEHUE U UMMYHHUTET Y paHee HHPUIIUPOBAHHOTO HHANBHUIYYMA.

B Hacrosimmee Bpemsi Tepanmu Ui Xxporudeckod umHpexnmn HBV, pekomeHnoBaHHbIE
AMepHKaHCKOH acconumaiueil mo m3yudeHnro 3adonesanuii nedeHn (AASLD) u Eppomnetickoii
accoumanueii no mydyeHuro mneueHn (EASL), sBxmowaror wuHTepdepoH-anbpa (INFa),
NermIMpoBaHHbll uHTepdepoH-anbpa-2a (Peg-IFN2a), surekaBup u TteHodoup. Tepamum
HYKJIEO3UJ]AMH U a30THCTHIMH OCHOBAHUSIMH, SHTEKaBUP U TEHO(POBUP, SBISAIOTCS YCHEIIHBIMU
Il CHUKEHUsI BUPYCHOHN Harpysku, HO ckopoctu cepokonsepcun HBeAg u cHmkenus HBsAg
JaXe HIDKE, YeM CKOpPOCTH, AOCTHkHUMble npu nomouy IFNo tepanum. IlpumeHstoT Taxke
ApyrHue aHajlorn4Hele Tepanuy, Bkirodas samuByaul (3TC), rendusynun (LdT) u anedosup, HO
TepaneBTuueckast 3(peKTHBHOCTh Tepamuil ¢ HYKJIEO3UAAMH/a30THCTBIMH OCHOBAHUSIMU B

LEJIOM OIrpaHHUY€HAa MOSABJICHUEM PE3UCTCHTHOCTHU.

CnenoBarenbHO, B JaHHOH 00JIACTH TEXHUKHU CYIIECTBYET HEOOXOAMMOCTD B OTKPBITHH U
pa3paboTKe HOBBIX MPOTHBOBUPYCHBIX Tepamuil. Kpome TOro, cymecTByer HEOOXOAMMOCTb B
HOBbIX aHTU-HBV Tepamusix, crocoOHBIX yBeIHMUMBATH CKOPOCTHU cepokoHBepcun HBeAg u
HBsAg. B HemaBHUX KIMHMYECKUX HCCIIEOBAHHIX ObUla OOHApyKe€Ha KOPPESIIHUS MEXITY
cepokonBepcueii u cHmwkenneM HBeAg (Fried et al (2008) Hepatology 47:428), u cHu»XeHuEM
HBsAg (Moucari et al (2009) Hepatology 49:1151). CHmkeHue ypoOBHEH aHTUT€HOB MOJKET
o0ecreynBaTh BO3MOXXHOCTh HMMYHOJIOTHUECKOro KoHTposisi mHpekunn HBV, mnockombky
NPEATNONAraeTcsi, 4YTO BBICOKHE YPOBHH AHTUICHOB  BBI3BIBAIOT HWMMYHOJOTHUECKYHO
ToJIepaHTHOCTh. CyIIECTBYIOLINE HYKJICO3UAHble Tepanuu it HBV Moryr 3HauuTenbHO

cHmkaTh ypoBHu HBV B ceiBOpOTKE, HO Mao BhusitoT Ha ypoBHH HBeAg 1 HBsAg.

AHTHUCMBICTIOBBIE COEMHEHUs, HalelneHHble Ha HBYV, Obutn omnmcaHbl paHee B
WO02011/047312, W0O2012/145674 u WQO2012/145697, nonHOoe conmepskaHue KaKIoro u3
KOTOPBIX BKJIFOYEHO B HACTOAIIMA JOKYMEHT TOCPEACTBOM CCBHUIKH. 3arUTaHUPOBaHbI
KJIMHUYECKHE UCCJICOBAHMS JJIsi OLICHKU BIIUSTHUSI AHTUCMBICJIOBBIX COCIMHEHMSI, HALEICHHBIX
Ha HBV, Ha naumentoB. OmHAaKO BCe elle CYyIEeCTBYeT HEOOXOAMMOCTb B OOeCreueHuu

IMalfU€HTOB AOIIOJIHUTEJIBHBIMHA U Oonee 3(1)(1)6KTI/IBHBIMI/I BO3MOXHOCTsAIMHU JICUCHUA.
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HQKOI’I’IOpble KOHBIOCUPOBAHHbBIE AHMUCMDBIC/IO6b1€ CO@OMH@HM}I, HAYeleHnble HA HYKIIEUROBYIO

kucromy HBV

B HeKOTOpPBIX BapHaHTax pearn3aluu H300peTeHns] KOHbIOTHPOBAHHBIE AHTHCMBICIIOBBIE
COEIMHEHMs HalleJIeHbl Ha HyKJIEMHOBYIO kucioty HBV, nmeromyro nocnenoBaTeapHOCTD ©
HoMmepoM noctyna GENBANK® U95551.1, kotopast BKJIIOU€HA B HACTOALIUI TOKYMEHT Kak
SEQ ID NO: 1. B HEKOTOpBIX TaKMX BapUAHTAaX PeAN3aLUu H300peTeHNsI KOHBIOTUPOBAHHOE
aHTUCMBbICIIOBOE coenuHenue, HauenenHoe Ha SEQ ID NO: 1, no menbuieit mepe Ha 90%, 1o

MeHb1el Mepe Ha 95% unu Ha 100% xommnementapao SEQ ID NO: 1.

B HexoTOpBIX BapuaHTax peann3aluy U300peTeHns] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coequnenue, HaueneHHoe Ha SEQ ID NO: 1, conep:ur 1o MeHblleil Mmepe 8 CMeXHbIX
a30TUCTBIX OCHOBaHuUl nocaenosaTenbHOcTH SEQ ID NO: 3. B HEKOTOpBIX BapUaHTax
peayu3anuy H300peTeHNs] KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COSMHEHNE, HALIEIEHHOE Ha

SEQ ID NO: 1, cogepkuT nocienoBaTesbHOCTh a30TUCTHIX ocHOoBaHUM SEQ ID NO: 3.

B HekoTOpBIX BapHaHTax peaan3aluy H300peTeHNs KOHBIOTUPOBAHHOE aHTHCMBICIIOBOE
coenunenue, HaleneHHoe Ha SEQ ID NO: 1, conep:xut no MeHbliel Mepe 8 CMeKHbBIX
a30TUCTBIX ocHOBaHUH nocnenosaTenbHOCTH SEQ ID NO: 4. B HEKOTOpBIX BapuaHTax
peanu3anyy 1300peTeHnst KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COSIMHEHNE, HAalleIeHHOE Ha

SEQ ID NO: 1, conep:kuT nmocienoBaTebHOCTh a30THCTHIX ocHOoBaHM SEQ ID NO: 4.

B HexOTOpBIX BapuaHTax peau3aliui H300pETeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HateneHHoe Ha SEQ ID NO: 1, conep:ur 1o MeHblueil Mmepe 8 CMeXHBIX
a30TUCTBIX ocHOBaHUH nocnenosaTenbHOcTH SEQ ID NO: 5. B HekoTOphIX BapuaHTax
peanuzanyy H300peTeHnst KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE COSIUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 1, conep:kuT nmocienoBaTebHOCTh a30TUCTHIX ocHOBaHM SEQ ID NO: 5.

B HexOTOpBIX BapuaHTax pean3aluu H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HaeneHHoe Ha SEQ ID NO: 1, conep:kut 1o MeHblueil Mmepe 8 cMeXHbIX
a30TUCTBIX ocHOBaHUH nocnenosaTenbHOcTH SEQ ID NO: 6. B HEkOTOpBIX BapuaHTax
peanu3anyuy H300peTeHusI KOHBIOTHPOBAHHOE AHTHUCMBICIIOBOE COSIUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 1, conep:kuT nocyieqoBaTelbHOCTh a30TUCTHIX ocHOBaHMM SEQ ID NO: 6.

B HeKOTOpBIX BapuaHTax pearn3aliui H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HaeneHHoe Ha SEQ ID NO: 1, conep:kut 1o MeHblueil Mmepe 8 CMeXHbIX

a30TUCTbIX OcHOBaHUH nocnenosaTenbHocTH SEQ ID NO: 7. B HEKOTOpBIX BapUaHTax
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peaim3anuu I/1306peTeHI/I$I KOHBHOTUPOBAHHOC aHTUCMBICJIOBOC COCAUHEHUEC, HALICICHHOE Ha

SEQ ID NO: 1, conep:kuT mocyieqoBaTelbHOCTh a30TUCTHIX ocHOoBaHm SEQ ID NO: 7.

B HexoTOpBIX BapuaHTax pearn3aluu H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 1, conep:kur 1o MeHblueil Mmepe 8 CMeXHbIX
a30TUCTbIX OcHOBaHul nocaenosaTenbHocTH SEQ ID NO: 8. B HekoTOpBIX BapuaHTax
peanu3alyuy H300peTeHusI KOHBIOTHPOBAHHOE AHTHUCMBICTIOBOE COSUHEHNUE, HAalleIEHHOE Ha

SEQ ID NO: 1, conep:kuT nocyieoBaTelbHOCTh a30TUCThIX ocHOBaHMM SEQ ID NO: 8.

B HexoTOpBIX BapuaHTax peann3aluy U300peTeHns] KOHBIOTHPOBAHHOE AHTHCMBICIOBOE
coequHenue, HaueneHHoe Ha SEQ ID NO: 1, conep:ur 1o MeHbluei Mmepe 8 CMeXHbIX
a30TUCTBIX OCHOBaHUH nocienosaTenbHOCTH SEQ ID NO: 9. B HexoTOpBIX BapUaHTax
peanu3alyy 1300peTeHusi KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COSJUHEHNUE, HALIEIEHHOE Ha

SEQ ID NO: 1, cogepkuT nocienoBaTebHOCTh a30TUCTBIX ocHOoBaHUM SEQ ID NO: 9.

B HekoTOpBIX BapHaHTax peaan3aluy H300peTeHNs KOHBIOTUPOBAHHOE aHTHCMBICIIOBOE
coenuHenue, Hatenennoe Ha SEQ ID NO: 1, conep:xur 1o MeHblueil Mmepe 8 CMeKHbBIX
a30TUCTBIX OcHOBaHMH nocienosarenbHocTd SEQ ID NO: 10. B HekoTOpbIX BapuaHTax
peanuzanyy 1300peTeHnst KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COSIUHEHNE, HAalleIeHHOE Ha

SEQ ID NO: 1, conep:uT nocienoBaTeibHOCTh a30TUCTHIX ocHoBaHm SEQ ID NO: 10.

B HexOTOpBIX BapuaHTax peau3aliuu H300pETeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HatenenHoe Ha SEQ ID NO: 1, conep:xur 1o MeHblueil Mmepe 8 CMeXHbIX
a30TUCTBIX ocHOBaHUH nocnenosaTenbHocTH SEQ ID NO: 11. B HexoTopbIx BapuaHTax
peanuzanyuy 1300peTeHnst KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE COSIUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 1, conep:kuT nmocnenoBaTebHOCTh a30TUCTHIX ocHOBaHMM SEQ ID NO: 11.

Tadauna 2. AHTHCMBICJIOBbBIE coeqHHeHus, HaueJaeHHbie HA HBY SEQ ID NO: 1

Canr-
MHIIEeH
SEQ
ISIS Ne b IMocaenoBarenbHoCTh (5°-3°) Motus
ID NO
HHHIHA
110705

505358 1583 GCAGAGGTGAAGCGAAGTG eeeeeddddddddddeeeee 3
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C
509934 1780 CCAATTTATGCCTACAGCCT eeeeeddddddddddeeeee 4
510100 411 GGCATAGCAGCAGGATG eeeddddddddddeeee 5
552023 1266 | AGGAGTTCCGCAGTATGGAT | eeeeeeddddddddddeeee 6
552024 1577 GTGAAGCGA(A}GTGCACACG eeeeeeddddddddddeeee 7
552032 1585 GTGCAGAGG;GAAGCGAAG eeeeeeddddddddddeeee 8
552859 1583 AGGTGAAGCGAAGTGC ekkddddddddddkke 9
552925 1264 TCCGCAGTATGGATCG ekddddddddddkeke 10
577119 1780 AATTTATGCCTACAGCCT kdkdkddddddddeeeee 11

B HekoTOpBIX BapuaHTax peasn3anuy U300peTeHNs: COeTUHEHNE CONEPIKUT HIH
coctouT u3 ISIS 505358 u konbrorupyromme rpymnmsl. ISIS 505358 npencrasnsieT coboit
MOU(pULIMPOBAHHBIN OJIMTrOHyKJIeoTH , nMmeromuii popmyny: Ges mCes Aes Ges Aes Gds Gds

5 Tds Gds Ads Ads Gds mCds Gds Ads Aes Ges Tes Ges mCe, rue

A = anenuH,
mC = 5’ -MeTUNIUTO3UH
G =ryanus,
T = TuMuH,

10 e = 2’-O-MeTOKCUA THII-MOAU( UITUPOBAHHBIA HYKJICO3H]I,
d = 2’-ne30KCUHYKIIe03U] U
s = To(ochaTHAsT MEKHYKJICO3HUTHAS CBSI3b.

B HEKOTOpPBIX BapHaHTax peajn3alny H300peTeHNs] COEAMHEHNE CONEPKUT HIIH
coctout 3 ISIS 509934 u konbrorupyromme rpymnmsl. ISIS 509934 npencrasnsieT codoit
15  moauduIMpoBaHHBINA onuronykieotua, umeromuii popmyny: mCes mCes Aes Aes Tes Tds Tds

Ads Tds Gds mCds mCds Tds Ads mCds Aes Ges mCes mCes Te, roe

A = anenus,
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mC = 5’ -MeTHIILUTO3UH
G =ryanus,
T = TumMuH,
e = 2’-O-MeTOKCHI THII-MOAN(PUIIUPOBAHHBIN HYKJIEO3U,
5 d = 2’-ne30KCUHYKIICO3U] 1
s = Tro(ochaTHasT MEXKHYKJICO3HIHAS CBSI3b.

B HeKOTOpBIX BapHaHTax peajn3alui H300peTeHNsl COEAMHEHNE CONEPKUT WIIH
coctout u3 ISIS 510100 u xonwrorupyromume rpymnmnsl. ISIS 510100 npencrasnsieT codoit
Moau(pULMPOBAHHBIN OMUroHyKIeoTun, nMmetromuii popmyny: Ges Ges mCes Ads Tds Ads Gds

10 mCds Ads Gds mCds Ads Gds Ges Aes Tes Ge, rae
A = anenuH,

mC = 5’-MeTUILUTO3UH

G =ryanus,
T = TUMHH,
15 e = 2’-O-MeTOKCUA THII-MOAU( ULIUPOBAHHBIN HYKJICO3H],

d = 2’-1e30KCUHYKJIE03U ] U
s = To(ochaTHaAsT MEKHYKJIEO3UTHAS CBSI3b.

B HeKOTOpPBIX BapHaHTax peajnu3alnuy H300peTeHHsI COSAMHEHNE CONEPKUT HITH
coctouT 3 ISIS 552023 u konwrorupyromme rpymnmsl. ISIS 552023 npencrasnsieT codoit
20  mMoaudUUUPOBAHHBIN OJUTOHYKJIeOTH, uMeromuii popmyny: Aes Ges Ges Aes Ges Tes Tds

mCds mCds Gds mCds Ads Gds Tds Ads Tds Ges Ges Aes Te, raoe
A = ajieHuH,
mC = 5’ -MeTUIIUTO3UH
G =ryanus,
25 T = TumMuH,
e = 2’-O-MeTOKCHA THII-MOAN(PUIIMPOBAHHBIN HYKJICO3U],
d = 2’-1e30KCUHYKIIEO3U]

s = Tro(ocdaTHAsT MEKHYKJICO3HUTHAS CBSI3b.
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B HEKOTOpPBIX BapHaHTax peajn3alnuy H300peTeHNs] COEAMHEHNE CONEPKUT HIIH
coctout 3 ISIS 552024 u xonwrorupyromme rpymnmsl. ISIS 552024 npencrasnsieT codoit
MOIU(ULIMPOBAHHBIN OJUTrOHyKIeoTHn, nMmeromuid popmyny: Ges Tes Ges Aes Aes Ges mCds

Gds Ads Ads Gds Tds Gds mCds Ads mCds Aes mCes Ges Ge, rae
A = ajeHuH,
mC = 5’ -MeTUIIUTO3UH
G =ryanus,
T = TumMuH,
e = 2’-O-MeTOKCHI TUII-MOAN(DUIUPOBAHHBIN HYKJIEO3U,
d = 2’-1e30KCUHYKJIEO3U] U
s = TnoocharHas MEKHYKICO3UIHAS CBSI3b.

B HekoTOpBIX BapuaHTax peann3annuy U300peTeHNs: COeTUHEHNE CONEPIKUT HIH
coctout u3 ISIS 552032 u konstorupyromue rpynmnsl. ISIS 552032 npencrasnser coboi
MoAU(UIMPOBaHHBIN OMroHyKieoTun, umeroinuii popmyny: Ges Tes Ges mCes Aes Ges Ads
Gds Gds Tds Gds Ads Ads Gds mCds Gds Aes Aes Ges Te, rue

A = anieHuH,

mC = 5’-MeTUJIIUTO3UH

G =ryanus,

T = TuMHH,

e = 2’-O-MeTOKCHA THII-MOAN(PUIIUPOBAHHBIN HYKJICO3UI,
d = 2’-1e30KCUHYKIIE03U ] U

s = ToochaTHaAsT MEKHYKJIEO3HTHAS CBSI3b.

B HeKOTOpPBIX BapHaHTax peajn3aliy H300pEeTeHHsI COSAMHEHNE CONEPKUT HIIH
coctout 3 ISIS 552859 u konwrorupyromme rpymnmsl. ISIS 552859 npencrasnsieT codoit
MO ULIMPOBAHHBIN OJMTroHyKIeoTun, uMmetomuid popmyny: Aes Gks Gks Tds Gds Ads Ads
Gds mCds Gds Ads Ads Gds Tks Gks mCe, rae

A = aneHuH,
mC = 5’ -MeTUILUTO3UH

G =ryanus,
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T = TumMuH,
e = 2’-O-MeTOKCHI THII-MOAN(PUIUPOBAHHBIN HYKJIEO3UI,
k = cEt-monupunupoBaHHbIN HYKJICO3UI,
d = 2’-ne30KCUHYKIICO3U]
s = Tro(ocdaTHasT MEKHYKJICO3HIHAS CBSI3b.

B HeKOTOpPBIX BapHaHTax peajn3aluy H300peTeHNs] COEAMHEHNE CONEPKUT HIIH
coctout u3 ISIS 552925 u xonwrorupyromume rpymnmsl. ISIS 552925 npencrasnseT codoit
Moau(pULMPOBAaHHBIN oNuroHykieotun, nMmeromuii popmyiny: Tes mCks mCds Gds mCds Ads

Gds Tds Ads Tds Gds Gds Aks Tes mCks Ge, rue
A = ajeHuH,
mC = 5’ -MeTUILUTO3MH
G = ryanus,
T = TUMHH,
e = 2’-O-MeTOKCHA THII-MOAN(DULIMPOBAHHBIN HYKJICO3HUI,
k = cEt-MonupuuupoBaHHbBIN HYKJICO3HUI,
d = 2’-1e30KCUHYKJIE03U ] U
s = To(ochaTHaAsT MEKHYKJIEO3UTHAS CBSI3b.
s = To(ochaTHasT MEKHYKJICO3UTHAS CBSI3b.

B HEKOTOpPBIX BapHaHTaxX peanu3alny H300peTeHHsI COSAMHEHNE CONEPKUT HITH
coctout 3 ISIS 577119 u kouwtorupyromme rpymnmsl. ISIS 577119 npencrasnsieT codoit
MOU(ULIMPOBAHHBIN OJMTrOHyKJIeoTun, umetomuii popmyny: Aks Ads Tks Tds Tks Ads Tds
Gds mCds mCds Tds Ads mCds Aes Ges mCes mCes Te, rae

A = ajeHuH,

mC = 5’ -MeTUIIUTO3UH

G =ryanus,

T = TumMuH,

e = 2’-O-MeTOKCHI THII-MOAN(PUIUPOBAHHBIN HYKJIEO3UI,

k = cEt-monupunupoBaHHbBIN HYKJICO3UI,
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d = 2’-1e30KCUHYKIICO3U]

s = Tro(ocdaTHasT MEKHYKJICO3HTHAS CBSI3b.

B HexoTOpBIX BapHaHTax peaau3aluy U300peTeHUs] COeqUHEHNE, IMEIOIee CIeAYIOIIYIO
5  XMMHYECKYIO CTPYKTYpPY, COAEp>KUT nUiu cocTouT u3 ISIS 505358 ¢ 5°-X, roe X npencrasiuser

co00# KOHBIOTHPYIOMIYIO TPYTIY, OMMUCAHHYIO B HACTOSIIIIEM JOKYMEHTE!

0]

X </ | NH
o N N/)\NHZ

B HEKOTOPBIX BaApHAHTAX pC€ajin3allun 1/1306pe'reH1/151 COCAUHEHUE COACPKUT UJITU COCTOUT

10  wus ISIS 712408, umero1mero CleayIYI0 XUMUYECKYIO CTPYKTYPY:
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B HEKOTOPBIX BapHaHTaX pC€ajiu3allun 1/1306peTeH1/1$1 COCAUHEHUE COACPKUT UITU COCTOUT

u3 [SIS 695324, umeromero CleayOIy0 XUMHIECKYIO CTPYKTYPY:
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B HeKOTOpBIX BapHaHTaX peajin3aluy H300PETeHUs COeNUHEHNE CONEPIKUT HIIH COCTOUT
u3 SEQ ID NO: 3, 5’-GalNAc u xuMu4ecKkux MOAu(UKAIUI 1 MPEICTaBICHO CIeayIOIen

XUMHUYECKON CTPYKTYPOI:
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re moboii R! mpenacrasnser coboit -OCH,CH,OCH3 (MOE), a R? npencrasnser coboit H; unu
R! u R? BmecTe 06pasyroT MocTuk, npu 3ToM R! npescrasnser coboit —O-, a R? npencrasiser
co6oit ~CH;-, -CH(CH3)- unu -CH2CHz-, u R! u R? HanpsiMmyro cBsi3aHbI TaK, 4TO

obpasyromuiics MocTHK BeiOpaH u3: -O-CH,-, -O-CH(CHj3)- u —O-CH>CH>-;

u 11 Kaxnoit mapsl u3 R* u R* y ofHOro komblia, He3aBUCHMO IS KA3KA0T0 KOJIbLA: mo6oii R3
BbiOpan u3 H u -OCH,CH>OCH3, a R* npencrasnser coboit H; unu R* u R* Bmecte obpasyror
MocCTHK, rpu 3ToM R* npencrasnser coboii —O-, a R* mpencrasnser coboit —CHa-, -CH(CH3)-
un -CH2CHz-, 1 R? u R* Hanpsimyto cBsi3aHbI Tak, 4TO 00pasyroLIuiicss MOCTHK BbIOpaH u3: -O-

CH>-, -O-CH(CH3)- u —O-CH>CH>-;

u R® Bbi6pan us H u —CHs;
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aZ BeiOpan 3 S u O,

B HexoTOpBIX BapuaHTax pearu3aliuy H300pETeHNsI COETMHEHNE COEPIKHUT
AHTHCMBICJIOBBIA OJTUTOHYKJIEOTHI, ONTMCaHHbIA B yOnukaruun WO 2012/145697, nonHoe
COZIepPKAHUE KOTOPOH BKJIFOUEHO B HACTOSILIUI TOKYMEHT ITOCPEACTBOM CCBUIKHU, U
KOHBIOTUPYIOIIYIO IPYIITY, ONMMCAHHYIO B HACTOSILIEM NOKYMEHTe. B HEKOTOpBIX BapHaHTax
peanu3anuy N300peTEeHUs COEqUHEHNE COAEPIKUT AHTUCMBICIIOBBINA OJTUTOHYKJIEOTHI, HMEIO LU
MOCJIEIOBATEIPHOCTh a30THCTHIX OCHOBaHMi oboi u3 SEQ ID NO 5-310, 321-802, 804-1272,
1288-1350, 1364-1372, 1375, 1376 u 1379, onucannsix B WO 2012/145697, u
KOHBIOTUPYIOIIYIO IPYIIY, ONMMCAHHYIO B HACTOSILIEM NOKYMEHTE. B HEKOTOpBIX BapHaHTax
peanu3anuy N300peTeHUs COEUHEHNE COAEPIKUT AHTUCMBICIIOBBINA OJTMTOHYKJIEOTH],
onucanHbIi B myomukauuu WO 2011/047312, nonHoe copeprkaHie KOTOPOI BKIIFOYEHO B
HACTOSILIIUM TOKYMEHT IOCPEACTBOM CChUIKH, U KOHBIOTUPYIOILYIO IPYIIIY, ONMCAHHYIO B
HACTOSIIIIEM JOKYMEHTE. B HEKOTOpBIX BapHAHTAX pealn3aluy H300peTeHUs] COSIMHEHHE
COZEPKUT AHTUCMBICJIOBBIHM OJIMTOHYKJIEOTH, UMEIOLIUI NOCIEI0BATENIbHOCTD a30TUCTHIX
ocHoBauui m060it n3 SEQ ID NO 14-22, onucanneix B WO 2011/047312, 1 KOHBIOTUPYIOLIYIO
IPyIIy, ONUCAHHYIO B HACTOSIIIEM AOKYMEHTE. B HEKOTOPBIX BapuaHTax peanu3aluu
M300peTeHNs COeANHEHNE CONEPKUT AHTUCMBICIIOBBIN OJIMTOHYKJICOTH/I, ONTHCAHHBIH B
nyonukanun WO 2012/145674, nonHoe conepkaHue KOTOPOH BKIIFOYEHO B HACTOSLIHHA
JOKYMEHT MOCPEACTBOM CCBUIKH, U KOHBIOTHPYIOLIYIO TPy, ONUCAHHYIO B HACTOSLIEM
IOKyMeHTe. B HEKOTOpPBIX BapHaHTax pealn3alny H300pETeHHs COSIMHEHUE CONEPIKUT
AHTUCMBICJIOBBIN OJIMTOHYKJIEOTU, UMEIO LU NOCIEN0BATENBHOCTD a30TUCTBIX OCHOBAHUM
modoit u3 SEQ ID NO 18-35, onucannasix B WO 2012/145674. B HEKOTOPBIX BapHaHTaxX
peanr3anuy H300peTeHUsI COSTUHEHHE COAEPIKHUT ABYXLIETIOUEUHbIA OJTUTOHYKICOTH],
ormucanubii B mydmukanuu WO 2013/159109, nonHoe comepkaHe KOTOPOI BKIIFOYEHO B
HACTOSILIMI TOKYMEHT MTOCPEACTBOM CCBUIKH, U KOHBIOTUPYIOIIYIO FPYIIY, ONUCAHHYIO B
HACTOSIIIEM JOKYMEHTe. B HEKOTOPBIX BapHaHTaX pean3alii H300PETeHUs] COeTNHEHHE
COZIEPKUT ABYXLIEMIOYEUHBIN OJINTOHYKJIEOTU, B KOTOPOM OJIHA CITUPAJIb UMEET
MOCJIEIOBATENBHOCTh a30THCTHIX OcHOBaHMi JTr000i u3 SEQ ID NO 30-125, onucansbix B WO
2013/159109. ITocnenoBaTeabHOCTH a30TUCTBIX OCHOBAHHH BCEX BBIMIEYITOMSHYTBIX CCHUIOUHBIX

SEQ ID NO Bxit04eHbl B HACTOSLINI TOKYMEHT OCPEACTBOM CCBIIKU.
Tepanesmuueckue noxazanus ons HBY

B HeKOTOpPBIX BapHaHTax pealn3alii HACTOSLIEr0 H300PETEHHUs PUBENEHBI CIIOCOOBI

NPUMEHCHUA KOHBIOTMPOBAHHOTO aHTUCMbBICJIOBOI'O COCAMHEHMS, HALICJICHHOT'O Ha
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HyKJIenHOBYIO kucnoty HBV, nist Monynuposanus skcripeccun HBV y cyOnexTa. B HeKoTOpBIX

BapUAHTAaxX peannsanun nodperenus sxcnpeccuss HBV cHmkena.

B HexOTOpBIX BapHaHTax pealn3allii HACTOSLIETr0 H300PETEHNUs MPUBEIEHBI CIIOCOOBI
NPUMEHEHUs] KOHBIOTMPOBAHHOIO AHTUCMBICIIOBOTO COEAMHEHMS], HAalleJIEHHOTO Ha
HyKJIenHOBYIO kucinoty HBV, B hapmaneBTuueckoii KoMnosuuu ass jiedeHus cyorekra. B
HEKOTOPBIX BAPUAHTAX Pea3alii H300peTeHUs CyOBEKT CTPagaeT NaToJOrHIECKIM
cocTosiHueM, cBsizaHHbIM ¢ HBV. B HEKOTOpBIX BapuaHTax peanusaniy n300peTeHus
MaTOJOTUYECKOE COCTOsIHUE, CBsizaHHOe ¢ HBV, BKiIrOUaeT, HO He OrpaHUYMBAETCS UMH,
xponudeckyro HBV nndexumro, Bocnanenue, pudpos, uuppos, pak nedeHu, CbIBOPOTOUHBIN
renaThT, Pa3jIUTHE JKeUH, paK NeYeHH, BOCMaJeHue rnedeHy, pudpo3 neueHu, Luppos3 MneveHHy,
NEYEHOYHYI0 HEJOCTATOYHOCTb, AU Py3HOE renaToLesUIIOISIPHOE BOCTIAIUTENBHOE
3a0oseBaHme, reMo(arouuTapHbIil CHHAPOM, CBIBOPOTOUHBIH renatut 1 HBV Bupemmio. B
HEKOTOPBIX BAPHAHTAX PeaTH3aLuy N300pETEHNs MATOJIOTNIEeCKOe COCTOSTHUE, CBS3AHHOE C
hBV, MoxeT XxapakTepu30BaThCsi CHMITOMaMH, KOTOPBIE MOTYT BKJIOYATH JIFOOOH MM BCE U3
CIIEAYIOIINX MPU3HAKOB. rpUNNononodHoe 3aboseBanue, ¢i1adocTh, 00Jb, roJI0BHAs OOJb,
JMXOPaJKa, IOTePsl ANIETHTa, TUapes, Pa3JIUTHE XKeTYH, TOIIHOTA U PBOTA, 00JIb B 00J1acTH
NeYEeHH, CTYJI IIIMHUCTOTO WIIM CEPOro LBETA, OOLIMH 3y1 1 MOYa TEMHOT'O I[BETa, B COUETAHUH C
MOJIOKUTENBHBIM TECTOM Ha HaJMuKe BUpyca rernatuta B, BupycHoro anturena renatura B mnu
NIOJIOXKHUTEIBHBIM TECTOM Ha HATMYHME AaHTUTENA, CIEHU(PHUYHOrO K BUPYCHOMY aHTHIEHY
renatuta B. B HEKOTOPBIX BapHaHTax peaqu3aluy H300peTeHHs CyObEeKT UMEET PHUCK
MaTOJIOTUYECKOro cocTosiHMS, cBsizanHOro ¢ HBV. Crona BX0OAAT CyOBeKThI, IMEIOIUE OAUH HITH
Oonee GakTOPOB pHUCKA JIsT PA3BUTHS MMATOJOTHUECKOTO COCTOSIHUSA, CBsi3aHHOTO ¢ HBV,
BKJIFOYasl IOJIOBOI KOHTAKT ¢ MHAWBUAYYMOM, HHU(PHUIIMPOBAHHBIM BUPYCOM renaruta B,
NPO’KMBAHHUE B OTHOM JIOME C MHIUBUAYYMOM C TIOKU3HEHHOH MH(peKLnel Bupyca renaruta B,
BO3JICHCTBHE KPOBH YEJIOBEKA, MHPULIMPOBAHHOTO BUPYCOM renatuta B, nHbekmms
3anpeeHHbIX BEIIEeCTB CYObEKTOM ¢ reMO(UITHeH 1 MOCEeIEHNe MECT PACIIPOCTPAHEHHUS
renatuta B. B HEKOTOPBIX BapHaHTax peanu3aluy H300peTeHHs y CyObeKTa
UIeHTU(PHULIPOBAHA HEOOXOAMMOCTD JICUEHHS MATOJIOTMIECKOTO COCTOSIHUS, CBA3aHHOTO C

HBV.

B HekoTOphIX BapHaHTaxX pealu3alul H300pETeHUs MPEIIOKEH CIOCO0 CHIDKEHHS
ypoHeri JIHK HBV wwumu anturesos HBV y xuBotHOro, uH(puuuposanHoro HBV,
BKJIFOYAIOIIUI BBEACHHE YKA3aHHOMY JKHBOTHOMY KOHBIOTMPOBAHHOIO AaHTHCMBICIOBOIO
COCIMHEHMs, HALEJIeHHON0 Ha HyKJIeHMHOBYr0 kuciory HBV. B HekoTopeIx BapuaHTax

panmusanuu u3o0pereHust antureH mnpencrasisier coboii HBsAG umun HBeAG. B HekoTophix
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BapHAHTaX peajn3alu H300peTeHust KojmuecTBo antureHa HBV moxer ObITh CyIIeCTBEHHO

CHUIKCHO, YTO MPUBOAUT K CEPOKOHBEPCUU.

B HEKOTOpBIX BapHaHTaxX pealn3aliy HACTOSIIEro M300peTeHHs MPUBEAEHBI CIOCOOBI
NPUMEHEHUsT  KOHBIOTMPOBAHHOIO  AHTUCMBICJIOBOTO  COENMHEHMs,  HALEJIeHHOr0  Ha

HYKJIEMHOBYIO kuciaoty HBV, nis npon3BoacTsa 1ekapCTBEHHOIO CPENCTBA.

B HexoTOpERIX BapHaHTAaX peaau3aldd HACTOSINEr0 H300pEeTEeHHs IPEIJIOKEHO
KOHBIOTUPOBAHHOE aHTUCMBICJIOBOE COEIMHEHHE, HALIEJIEHHOE Ha HyKJIEHHOBYIO kucnoty HBV,

Wi €ro (I)apMaL[eBTI/ILIeCKI/I npuemjieMast COJib AJisi IPUMCHCHU B TCPAIINU.

B HexoTOphIX BapuaHTax peasu3allyu HU300pEeTeHUs MPEAJIOKEHO KOHBIOTHPOBAHHOE
AHTUCMBICIIOBOE COEIMHEHHEe, HAlleJIeHHOe Ha HyKJIenHOBYI kucioty HBV, mns npumenenus
IpU JICYEHUU MNaTOJIOTUYECKT COCTOsIHMsA, cBs3aHHoro ¢ HBV. IlaTtonoruueckoe cocTosiHuE,
csizanHoe ¢ HBV, Bkiouaer, HO He orpaHu4MBaercss UMH, xpoHudeckyro HBV mupexuuro,
BocnaseHue, (puOpo3, HUPPO3, paK MEYEHH, ChIBOPOTOUHBIM TEMATUT, PA3JIUTHE KEIUH, PaK
NIeYeHHU, BOCTIAJIEHNE NedeHH, (pudpo3 medeHu, Mppo3 NeYeH!, NEYeHOUHYI0 HeIOCTaTOYHOCTb,
¢ hy3HOE renaToUeIuIIoIIPHOE BOCIAIUTENbHOE 3a00eBaHne, TeMoparouuTapHblii CHHIPOM,

CpIBOpOTOUHBIN renatut u HBV Bupemuro.

B HekoTOpBIX BapHaHTax peajHu3aliu HM300PETeHHs MPEeNIOKEHO KOHBIOTHPOBAHHOE
AHTUCMBICJIOBOE COEIMHEHNE, HALlEJIEHHOEe Ha HyKJIeHHOBYIO kucinoty HBV, nns npumenenus
st cHwkenust yposHeit JIHK HBV w/unm anturena HBV y jkMBOTHOrO WH(HUIIMPOBAHHOTO
HBYV, Bxirouaromero BBeieHHE YKa3aHHOMY >KMBOTHOMY KOHBIOTMPOBAHHOIO aHTHUCMBICIIOBOTO
COCIMHEHMs], HALEJIeHHON0 Ha HyKJIenHOByro kucinory HBV. B HekoTophIx BapuaHTax
panmusanmu u3o0pereHust antureH npenacrasiser coboii HBsSAG umu HBeAG. B HekoTopbix
BapUAHTAX pean3alud H300peTeHust KonudectBo aHTureHa HBV Mosker ObITh CyInecTBEHHO

CHUIKCHO, YTO MPUBOAUT K CEPOKOHBEPCUU.

Crnenyer moHMMaTh, YTO JIFOOOE M3 OMHMCAHHBIX B HACTOSALIEM AOKYMEHTE COCIUHEHHH
MOYKHO MPHMEHSTh B BBILIEYIIOMSHYTBHIX Crocodax M mpuMeHeHusx. Hampumep, B HEKOTOPBIX
BApUAHTAX pealn3alid HW300pETeHHs] KOHBIOTUPOBAHHOE AHTHCMBICIOBOE COENUHEHHE,
HalLleJICHHOEe Ha HYKJIEMHOBYIO kucioty HBV, B BhIIEyNMOMSHYTHIX crioco0ax M MPUMEHEHHSIX
MO3KET BKJIIOUATh, HO HE OPraHUYMBAasACh UMH, KOHBIOTHPOBAHHOE AHTHCMBICIOBOE COEIUHEHHE,
HaueneaHoe Ha SEQ ID NO: 1, koTopoe COnepKuT Mo MeHbLIeH Mepe 8 CMEKHBIX a30THCTBIX
ocHoBaHuil mnocnenosarenbHocTy SEQ ID NO: 3-11; KOHBIOTMPOBaHHOE AHTHCMBICIOBOE

coenunenne, HauenenHoe Ha SEQ ID NO: 1, xoTopoe COHEpPKHUT IMOCIENOBATEIbHOCTD

>
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a30TUCTBIX ocHOBaHMi mobol u3 SEQ ID NO: 3-11; coenunenue, conepkaliee Wik COCTOsIIIEe
u3 ISIS 505358, ISIS 509934, ISIS 510100, ISIS 552023, ISIS 552024, ISIS 552032, ISIS
552859, ISIS 552925, unu ISIS 577119 u KOHBIOTUPYIOIINE TPYIINbL, COEAUHEHUE, COepKallee
AHTUCMBICJIOBBIN OJIUTOHYKJICOTH, OmucaHHbl B myOmukaumu WO 2012/145697, momHOe
ONMHUCaHNe KOTOPOW BKIIOYEHO B HACTOSIIMNA JOKYMEHT IIOCPEACTBOM CCBUIKH, U
KOHBIOTHPYIOIIYIO TPYIIY, COEOUHEHHE, COAepIKalllee AHTHCMBICIOBBIN OJIMTOHYKIIEOTH],
UMEIOIIHUHA TTOCIeIOBATEIbHOCTh a30THCTBIX OCHOBaHUM moboi u3 SEQ ID NO 5-310, 321-802,
804-1272, 1288-1350, 1364-1372, 1375, 1376 u 1379, omucanubix B WO 2012/145697, u
KOHBIOTHUPYIOIIYIO TPYIIy, ONMHUCAHHYIO B HACTOSINEM JOKYMEHTE, COCIUHEHHUE, COAeprKallee
AHTHUCMBICJIOBBI OJIMIOHYKJIEOTHU, HMEIOLIUI IOCIEe0BATEIbHOCTh Aa30TUCTBIX OCHOBAaHUMN
moboit u3 SEQ ID NO 14-22, onucannpix B WO 2011/047312, u KOHBIOTHPYIOIIYIO TPYIILY,
ONMHCAaHHYK0 B HACTOSIIEM JOKYMEHTE, COeAMHEHHUE, COIeprKalllee AaHTHUCMBICIOBBIN
OJIMTOHYKJIEOTH], UMEIOIIHI MOCIeIOBATEIbHOCTh a30THUCThIX OCHOBaHUM Jito6oi u3 SEQ ID
NO 18-35, onmucannbsix B WO 2012/145674; wnn coenquHeHue, coaeprkaliee ABYXLENOYeqHbIH
OJIMTOHYKJIEOTH]I, B KOTOPOM OJIHA CIHPaJIb UMEET MOCIeJOBATEIbHOCT a30TUCTBIX OCHOBAHUMN

moboit 3 SEQ ID NO 30-125, onucannbix B WO 2013/159109.

2. Tpauctuperud (TTR)

TTR (Tak:ke U3BECTHBIN KaK MPeabOyMHH, TUIIEPTUPOKCUHEMHUS,
IHCTIpeanbOyMHHEMUYECKasl, THAPOKCHH, CTAPUECKUIH CUCTEMHBIN aMUJIONI03, AMUJIOHTHAS
nonuHeBponatusi, amuiionno3 I, PALB; nuctpanctupernnemudeckas, HST2651; TBPA;
AHCTIpeanbOy MHHEMUYECKas 3y THPEOUIHAS THIIEPTUPOKCUHEMHSI) IPEACTaBIIsIET COOOH Oeok
CBIBOPOTKH/TIJIA3MbI M CIIMHHOMO3TOBOM KHJIKOCTH, OTBEUAO LM 32 TPAHCIIOPT THPOKCHHA U
perunona (Sakaki et al, Mol Biol Med. 1989, 6:161-8). CtpykrypHo TTR npencrasnsier coboit
roMOTETpaMep; TOYCYHbIE MYTALIMU 1 HEMPABUIIBHOE CKPYUYUBAHHE OeJIKa PUBOIUT K
OTJIOKEHUIO aMHIJIOUIHBIX (PUOPHILT U COTTPOBOIKAAETCS] TAKMMHU PACCTPONCTBAMH KaK
crapueckuii cucteMHbIi amuiiono3 (SSA), cemeitnast amuonHas nonmHeBponatusi (FAP) u

cemeiinast amuyiounHas kapauonarus (FAC).

TTR cuHTE3UpYyeTCs, B OCHOBHOM, II€YEHBIO U XOPUOUIHBIM CILUIETEHHEM I'OJIOBHOTO
MO3Ta, a TAK)Ke, B MEHbIIIeH CTeneHy, ceTyarkol rnasa y moneit (Palha, Clin Chem Lab Med,
2002, 40, 1292-1300). TpaHcTHPETHH, KOTOPbIE CHHTE€3UPOBAH B II€YEHHU, CEKPETHPYETCS B
KPOBb, TOTJ]a KaK TPAHCTUPETUH U3 XOPUOUHOTO CIIJIETEHUs ITpeHa3HaueH s
crimHHOMO3r0BO# kuakoctr (CSF). CuHTE3 TpaHCTUPETHHA B XOPHOUIHOM CIUIETEHHH
coctasseT 0koio 20% ot 0o0Imero JOKanbHOro cuHTe3a Oeska u nembix 25% ot obmero Oenxa

CSF (Dickson et al., J Biol Chem, 1986, 261, 3475-3478).
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Bnaronaps[ BO3MOXKHOCTH BBIITOJIHEHUSA FT’CHETUICCKHUX U UMMYHOTUCTOXUMHUYICCKUX
IMarHOCTUYECKUX TECTOB, ObLIN 0OHapyskeHb! manueHTsl ¢ TTR amunonno3oM BO MHOTHX
Haponax mupa. Henasuue nccnenosanus nmokasanu, uto TTR amunonnos npencrasiser coboi
He pPeAKoe YHAEeMHUUecKoe 3a00IeBaHNe, KaK CUHTANIOCh PaHee, U MOXKET ITOpakaTh HE MEHee

25% B3pocnoro Hacenenus (Tanskanen et al, Ann Med. 2008;40(3):232-9).

Ha 6uoxummndeckom yposHe TTR ObLT OrnpenesieHo kak OCHOBHOU O€JIKOBBII KOMIIOHEHT
B aMIIonaHbIX oTioxkenusx nanueHToB ¢ FAP (Costa et al, Proc. Natl. Acad. Sci. USA 1978,
75:4499-4503), a mo3:xe ObUTO OOHAPYIKEHO, YTO 3aMEHA METHOHHWHA Ha BAJIMH B TOJIOKEeHUH 30
3TOro OeNKa MmpeAcTaBisieT co0ol Hanbojee pacIPOCTPAHEHHBIH MOJICKYJISIPHBIN e(eKT,
BBI3bIBAIOIIMI 3TO 3a0oneBanue (Saraiva et al, J. Clin. Invest. 1984, 74: 104—-119). ITpu FAP
MIPOUCXOINUT MOBCEMECTHOE CUCTEMHOE BHEKJIETOYHOE OTJIOKeHHE ckoruieHuit TTR, u
amMusiouHbie GUOPUILIIBI BOHUKAIOT 1O BCeH COSAMHUTENbHOM TKAaHHU, OCOOEHHO B
nepudepudeckoi HepBHO# cucteme (Sousa and Saraiva, Prog. Neurobiol. 2003, 71: 385-400).
ITocne ortnoxxennss TTR nmpoucxoaut akCoOHHas AereHepanysi, Oepyas Ha4auo B
HEMHEJINHU3UPOBAHHBIX U MUETMHU3UPOBAHHBIX BOJIOKHAX MaJIOTO AUAMETPA, UTO B KOHEYHOM

UTOTC IPUBOAUT K IOTEPE HeﬁpOHOB B FAaHTJIMOHAPHBIX LEHTPAaX.

AHTHCMBICIIOBBIE COeTMHEHMUs1, HaueneHHble Ha TTR, Obln onucaHbl paHee B
US2005/0244869, W0O2010/017509 u W0O2011/139917, nonHoe coaep:kaHUe Kaxa0ro u3
KOTOPBIX BKJIFOUEHO B HACTOSILINI TOKYMEHT MMOCPEACTBOM CCBUIKU. AHTHCMBICIOBOE
ONIUroaszoTucroe ocHoBanue, HaueneHHoe Ha TTR, ISIS-TTRry, B HacTosiIiee BpeMsi MPOXOAUT
2/3 ¢a3y KIMHUYECKUX UCTIBITAHUH JIJIsl UCCIIeAOBaHMs ero 3()QeKTHBHOCTH NIPU JIEYEHUN
CYyOBEKTOB, CTPANAKOLINX CEMEHHON aMUJIOUIHOM nonHeBponaTueii. OHaKo BCe ele
CYIIECTBYET HEOOXOAUMOCTDb B 0O0ECIIEYeHUU TTAUEHTOB JOTOJIHUTEIbHBIMU U O0Jiee

3¢(HeKTUBHBIMU BO3MOKHOCTSIMU JICYSHHUSI.

HQKOI’I’IOpble KOHDIOCUPOBAHHbIE AHMUCMDBIC/I06b1€ coedzmeﬂuﬂ, HAayejlieHnvlie HAa HYKIEUROBYI0

kuciomy T1TR

B HEKOTOpPBIX BapHUaHTax peau3aliui H300pEeTeHNs] KOHBIOTHPOBAHHBIE AHTHCMBICIIOBBIC
COEIMHEHMs HalleJIeHbl HA HYKJIEMHOBYIO KuciaoTy TTR, nMeromyro nociaenoBaTeabHOCTh C
HoMmepoM goctyna GENBANK® NM 000371.3, koTopast BKJIFOUEHA B HACTOSILINI JTOKYMEHT
kak SEQ ID NO: 2. B HEKOTOPBIX TaKHX BapUaHTAX Peasu3aliui H300peTeHus
KOHBIOTUPOBAHHOE aHTHCMBICIOBOE coenuHenue, HarenaenHoe Ha SEQ ID NO: 2, no menbiuei

Mmepe Ha 90%, no menbiuel Mepe Ha 95% unu Ha 100% xommementapHo SEQ ID NO: 2.
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B HexOTOpBIX BapuaHTax pearn3aluu H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conep:kut 1o MeHbleil Mmepe 8 CMeXHbIX
a3otucThIX ocHOBaHMH M000i 13 SEQ ID NO: 12-19. B HEKOTOPBIX BapuaHTaX pean3aii
n300peTeHrs1 KOHBIOTHPOBAHHOE aHTUCMBICIIOBOE coenuHenne, Hatenennoe Ha SEQ ID NO: 2,

COIEPIKUT TOCTIEIOBATEIbHOCTD a30TUCTBIX OCHOBaHUH Jit00oit m3 SEQ ID NO: 12-19.

B HekoTOpBIX BapuaHTax peann3aluy H300peTeHns] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conep:ur 1o MeHblleil Mepe 8 CMeXHbIX
a30TUCTBIX OCHOBaHUH nocnenosaTenbHocTH SEQ ID NO: 12. B HexoTOpbIX BapuaHTax
peanu3aluy 1300peTeHusi KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COSIUHEHNUE, HALIEIEHHOE Ha

SEQ ID NO: 2, conep:kuT nociefoBaTelbHOCTb a30TUCTBIX ocHOBaHuM SEQ ID NO: 12.

B HEKOTOpPBIX BapuaHTax peau3alii H300pETeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, Hatenennoe Ha SEQ ID NO: 2, conep:xur 1o MeHbIneil Mmepe 8 CMeKHbBIX
a30TUCTBIX OcHOBaHMH nociaenosarenbHocTd SEQ ID NO: 13. B HekoTOpbIX BapHaHTax
peanuzanny N300peTeHus] KOHBIOTHPOBAHHOE AHTUCMBICJIOBOE COEIMHEHHE, HAalleJICHHOE Ha

SEQ ID NO: 2, cogepKuT nociaenoBaTesIbHOCTh a30TUCThIX ocHOoBaHui SEQ ID NO: 13.

B HexoTOpBIX BapHaHTax peaan3aluy H300peTeHNs KOHBIOTUPOBAHHOE aHTHCMBICIIOBOE
coenuHenue, HateneHnHoe Ha SEQ ID NO: 2, conep:ur 1o MeHblueil Mmepe 8 CMeKHbBIX
a30THCThIX ocHOBaHUH nocienosaTenbHocTH SEQ ID NO: 14. B HekoTOpbIX BapuaHTax
peanuzanyy 1300peTeHust KOHBIOTHPOBAHHOE AHTUCMBICIIOBOE COSIUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 2, conep:kuT nmocieaoBaTeIbHOCTh a30TUCTBIX ocHOBaHMM SEQ ID NO: 14.

B HexOTOpBIX BapuaHTax peau3aluu H300pETeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HateneHHoe Ha SEQ ID NO: 2, conep:kut 1o MeHblueil Mmepe 8 CMeXHbIX
a30TUCTBIX OcHOBaHUH nocnenosaTenbHocTH SEQ ID NO: 15. B HexkoTopbIX BapuaHTax
peanuzanyy H300peTeHusI KOHBIOTHPOBAHHOE AHTHUCMBICIIOBOE COSIUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 2, conep:kuT nmocieaoBaTeIbHOCTh a30TUCTBIX ocHOBaHMM SEQ ID NO: 15.

B HekoTOpBIX BapuaHTax pearn3aliuu H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenuHenue, HateneHHoe Ha SEQ ID NO: 16, conep:xut no MeHblieil Mepe 8 CMeXHbIX
a30TUCTBIX OcHOBaHUH nocienosaTenbHocTH SEQ ID NO: 78. B HekoTOpbIX BapuaHTax
peanu3anyuy H300peTeHusI KOHBIOTHPOBAHHOE AHTHUCMBICIIOBOE COSIUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 16, comep:kuT nocieaoBaTeJbHOCTb a30TUCThIX ocHOBaHui SEQ ID NO: 78.

B HexoTOpBIX BapuaHTax pearu3aluu H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE

coenuHenue, HaueneHHoe Ha SEQ ID NO: 2, conep:kut 1o MeHblleil Mmepe 8 cMeXHbIX
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a30TUCTbIX OcHOBaHUH nocnenosaTenbHocTH SEQ ID NO: 17. B HexkoTOpbIX BapuaHTax
peanu3anyuy H300peTeHusI KOHBIOTHPOBAHHOE AHTHUCMBICIIOBOE COSUHEHNE, HalleIeHHOE Ha

SEQ ID NO: 2, conep:kuT nocieaoBaTelbHOCTh a30TUCThIX ocHOBaHui SEQ ID NO: 17.

B HexOTOpBIX BapraHTax pearn3aluu H300peTeHNs] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenunenue, HaueneHHoe Ha SEQ ID NO: 2, conepskuT 1o MeHblIe Mepe 8 CMEXHBIX
a30TUCTbIX OcHOBaHUH nocaenosaTenbHocTH SEQ ID NO: 18. B HexkoTOpbIX BapuaHTax
peanu3anuy N300peTeHUsI KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE COEIMHEHNE, HAlleJIeHHOE Ha

SEQ ID NO: 2, conep:kuT nocyienoBaTelbHOCTb a30TUCThIX ocHOBaHMM SEQ ID NO: 18.

B HexoTOpBIX BapuaHTax peann3aluy U300peTeHns] KOHBIOTHPOBAHHOE AHTHCMBICIIOBOE
coenunenue, HaueneHHoe Ha SEQ ID NO: 2, conepkut 1o MeHblIe Mepe 8 CMEXHbBIX
a30TUCTBIX OCHOBaHuUH nocienosaTenbHOCTH SEQ ID NO: 19. B HexoTOpbIX BapuaHTax

peann3anuu 1/1306peTeH1/1;{ KOHBHOTUPOBAHHOEC aHTUCMBICJIOBOC COCAMHEHUE, HALICJIICHHOEC Ha

SEQ ID NO: 2, cogepKuT nociaenoBaTesIbHOCTh a30TUCThIX ocHoBaHui SEQ ID NO: 19.

Tab6auna 3. AHTHCMBICI0BbIE coefuHeHus , HaneJeHHble HAa TTR SEQ ID NO: 2

Caiir-
SEQ ID
ISIS Ne MHIIECHb IocnexoBaTenbHocThb (5°-3°) Motus O
HHULH AT
420915 508 TCTTGGTTACATGAAATC | eeceeddddddddddeee 12
CC ee
304299 507 CTTGGTTACATGAAATCC | eeceeddddddddddeee 13
CA ee
420921 515 GGAATACTCTTGGTTACA | eeceeddddddddddeee 14
TG ee
420922 516 TGGAATACTCTTGGTTAC | eeceeddddddddddeee 15
AT ee
420950 530 TTTTATTGTCTCTGCCTGG | eeceeddddddddddeee 16
A ee
420955 535 GAATGTTTTATTGTCTCTG | eeeeeddddddddddeee 17
C ee
420957 537 AGGAATGTTTTATTGTCT | eeeeeddddddddddeee 18
CT ee
420959 589 ACAGGAATCC};“TTTATTGT eeeeedddcéceidddddeee 19
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B HEKOTOpPBIX BapHaHTax peajn3alnuy H300peTeHNs] COEAMHEHNE CONEPKUT HIIH
coctout u3 ISIS 420915 u konwrorupyromme rpymnmsl. ISIS 420915 npencrasnsieT codoit
MOIU(pULIMPOBAHHBIN OJUroHykKieoTun, umeromuii popmyny: Tes mCes Tes Tes Ges Gds Tds

Tds Ads mCds Ads Tds Gds Ads Ads Aes Tes mCes mCes mCe, rue
A = ajeHuH,
mC = 5’ -MeTUIIUTO3UH
G =ryanus,
T = TumMuH,
e = 2’-O-MeTOKCHI TUII-MOAN(DUIUPOBAHHBIN HYKJIEO3U,
d = 2’-1e30KCUHYKJIEO3U] U
s = TnoocharHas MEKHYKICO3UIHAS CBSI3b.

B HekoTOpBIX BapuaHTax peann3annuy U300peTeHNs: COeTUHEHNE CONEPIKUT HIH
coctout u3 ISIS 304299 u konstorupyromue rpymmnsl. ISIS 304299 npencrasnser coboi
MoauduIMpoBaHHbIH oauronykieorun, umeromuil popmyny: mCes Tes Tes Ges Ges Tds Tds
Ads mCds Ads Tds Gds Ads Ads Ads Tes mCes mCes mCes Ae, rue

A = anieHuH,

mC = 5’-MeTUJIIUTO3UH

G =ryanus,

T = TuMHH,

e = 2’-O-MeTOKCHA THII-MOAN(PUIIUPOBAHHBIN HYKJICO3UI,
d = 2’-1e30KCUHYKIIE03U ] U

s = ToochaTHaAsT MEKHYKJIEO3HTHAS CBSI3b.

B HeKOTOpPBIX BapHaHTax peajn3aliy H300pEeTeHHsI COSAMHEHNE CONEPKUT HIIH
coctout u3 ISIS 420921 u konbprorupyromme rpymnmsl. ISIS 420921 npencrasnsieT codoit
MOIU(ULIMPOBAHHBIN OJIMTOHYKJIeoTH I, nMeromuid popmyny: Ges Ges Aes Aes Tes Ads mCds

Tds mCds Tds Tds Gds Gds Tds Tds Aes mCes Aes Tes Ge, rae
A = aneHuH,
mC = 5’ -MeTHIIUTO3UH

G =ryanus,
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T = TumMuH,
e = 2’-O-MeTOKCHI THII-MOAN(PUIUPOBAHHBIN HYKJIEO3UI,
d = 2’-ne30KCUHYKIICO3U]
s = To(ochaTHasT MEKHYKJICO3HTHAS CBSI3b.

B HeKOTOpPBIX BapHaHTax peann3alnuu H300peTeHNs] COEAMHEHNE CONEPKUT HIIH
coctout u3 ISIS 420922 u xonvrorupyroume rpymnmsl. ISIS 420922 npencrasnseT codoit
MoIU(pULIMPOBAHHBIN OJUroHyKIeoTun, nMmeromuii popmyiny: Tes Ges Ges Aes Aes Tds Ads

mCds Tds mCds Tds Tds Gds Gds Tds Tes Aes mCes Aes Te, rae
A = anenus,
mC = 5’ -MeTUIIUTO3UH
G = ryanus,
T = TumuH,
e = 2’-0-MeTOKCHI THI-MOAN( UITPOBAHHBIA HYKJICO3H],
d = 2’-1e30KCUHYKIJIE03U T U
s = THo(ochaTHaAsT MEKHYKJIEO3UTHAS CBSI3b.

B HEKOTOpPBIX BapHaHTaX peannu3alnuy H300peTeHHsI COSAMHEHNE CONEPKUT HITH
coctouT u3 ISIS 420950 u koubrorupyromme rpymnmsl. ISIS 420950 npencrasnsieT codoit
MOU(pULIMPOBAHHBIN OMroHyKieoTun, umetomuii popmyiny: Tes Tes Tes Tes Aes Tds Tds Gds

Tds mCds Tds mCds Tds Gds mCds mCes Tes Ges Ges Ae, rue
A = ajieHuH,
mC = 5’-MeTUIIUTO3UH
G =ryanus,
T = TumMuH,
e = 2’-O-MeTOKCHA THII-MOAN(DUIIUPOBAHHBIN HYKJICO3UI,
d = 2’-1e30KCUHYKIIE03U]
s = Tro(ochaTHAsT MEKHYKJICO3HUTHAS CBSI3b.

B HEeKOTOpBIX BapuaHTax peau3aluu H300pEeTeHUsT COSTUHEHNE CONEPKUT HITH

coctout u3 ISIS 420955 u konwrorupyromme rpymnmel. ISIS 420955 npencrasnsieT codoit
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MOIU(pULIMPOBAHHBIN OJUTrOHYKJIIeoTHn, umetomuii popmyny: Ges Aes Aes Tes Ges Tds Tds Tds

Tds Ads Tds Tds Gds Tds mCds Tes mCes Tes Ges mCe, rae
A = aneHuH,
mC = 5’ -MeTUIILUTO3UH
G =ryanus,
T = TumMuH,
e = 2’-O-MeTOKCHI THII-MOAN(DUIUPOBAHHBIN HYKJIEO3U,
d = 2’-1e30KCUHYKIIC03U] U
s = To(ocdaTHasT MEKHYKJICO3HIHAS CBSI3b.

B HeKOTOpBIX BapuaHTax peann3anuy U300peTeHNs: COeTUHEHNE CONEPIKUT HIH
cocrout u3 ISIS 420957 u konbtorupyromue rpynmnsl. ISIS 420957 npencrasnsier coboi
MOAU(ULMPOBAHHBIN OJMTOHYKJIeOTUA, uMerotnuii popmyny: Aes Ges Ges Aes Aes Tds Gds
Tds Tds Tds Tds Ads Tds Tds Gds Tes mCes Tes mCes Te, rue

A = alieHuH,

mC = 5’-MeTHILNUTO3UH

G =ryanuHs,

T = TUMHH,

e = 2’-O-MeTOKCHA TUII-MOAN(DULIUPOBAHHBIN HYKJICO3UI,
d = 2’-ne30KCUHYKIIE03U ] U

s = ToochaTHasT MEKHYKJICO3HUTHAS CBSI3b.

B HeKOTOpPBIX BapHaHTax peajn3alny H300peTeHHsI COSAMHEHNE CONEPKUT HIIH
coctout u3 ISIS 420959 u konbrorupyromme rpymnmsl. ISIS 420959 npencrasnsieT codoit
MO ULIMPOBAHHBIN OJIMTOHYKJIeoTH I, nMmeromuii popmyny: Aes mCes Aes Ges Ges Ads Ads

Tds Gds Tds Tds Tds Tds Ads Tds Tes Ges Tes mCes Te, raoe
A = aneHuH,
mC = 5’ -MeTUIIUTO3UH
G =ryanus,
T = TumMuH,

e = 2’-O-MeTOKCHI THII-MOAN(PUIIUPOBAHHBIN HYKJICO3HUI,
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d = 2’-1e30KCUHYKIICO3U]
s = Tro(ocdaTHasT MEKHYKJICO3HTHAS CBSI3b.

B HexoTOpBIX BapHaHTax peaan3aluu U300peTeHUs] COeTUHEHNE, NMEIOIee CIEAYIOIIYIO
XUMHUUYECKYIO CTPYKTYPY, coaepkuT unu coctout u3 ISIS 420915 ¢ 5°-X, rne X npeacrasnser

5 o000l KOHBIOTUPYIOIIYIO TPYIINY, OMHUCAHHYIO B HACTOSIIEM IOKYMEHTE:

10 B HEKOTOpBIX BapUAHTAX pea3aLii U300PETEHUs] COENMHEHHNE CONEPIKUT M coCcTOUT 3 ISIS

682877, UMEIOLLEro CIAEAYIOLYI XUMHUYECKYIO CTPYKTYPY:
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B HexOTOpPBIX BapHUaHTax pean3aluy H300pETeHNsT COEAMHEHUE CONEPKUT WIIH COCTOHT U3 ISIS

682884, UMEIOLIEro CIEAYIOLYI0 XUMHUYECKYIO CTPYKTYPY:
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B HekoTOpBIX BapuaHTax pean3aiuy U300peTeHHs] COSTUHEHUE CONEPIKUT HITH COCTOUT
u3 SEQ ID NO: 12, 5’-GalNAc¢ u xuMudecKkux Moau(uKanuii, U mpeacTaBIeHO CIENYIOLIeH

5  XUMHYECKOW CTPYKTYpPOM:



10

148

\[rNH o ~
1
HQOH © o) G
o) NH S—-P=0 R
&&O/\(")/\NK/ l N
HO 4 H
NH N™ ~O
\r o o
(o] a2
HQ OH o S5 R .
! 5
—P= R
Hom/o/\(v)z\u ¢} Z=0 NH
\n/NH o '
i o N~ ~O

rae moboii R! mpencrasnser coboit -OCH,CH,OCH3 (MOE), a R? npencrasnser coboit H; unu
R! u R? B7MecTe 06pasyroT MocTuk, npu 3ToM R! npescrasnser coboit —O-, a R? npencrasnser
co60it ~CH;-, -CH(CH3)- unu -CH2CHz-, u R! u R? Hanpsimyro cBsi3aHbI Tak, 4TO

obpasyromutics MocTHK BeiOpaH u3: -O-CH,-, -O-CH(CHj3)- u —O-CH>CH>-;

u 11 Kaxnoit mapsl u3 R¥ u R* y ofHOro komblia, He3aBUCHMO /IS Ka3KA0T0 KOJIbLA: mo6oii R3
BbiOpan u3 H u -OCH,CH>OCH3, a R* npencrasnser coboit H; unu R? u R* Bmecte obpasyror
MocTHK, rpu 3ToM R? npencrasnser coboii —O-, a R* mpencrasnsier coboit —~CHa-, -CH(CH3)-
un -CH2CHz-, 1 R? u R* Hanpsimyto cBsi3aHbI Tak, 4TO 00pasyroLIuiicss MOCTHK BbIOpaH u3: -O-

CH,-, -O-CH(CHj3)- u —~O-CH,CH>-;

u R® Bbi6pan us H u —CHs;
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aZ BeiOpan 3 S u O,

B HexoTOpBIX BapuaHTax pearu3aliuy H300pETeHNsI COETMHEHNE COEPIKHUT
AHTHCMBICJIOBBIN OJIUTOHYKJIEOTH I, ONTUcaHHbIi B mybnukarun WO 2011/139917 unu US
8101743, nmonHoe conep:kaHue KOTOPBIX BKIKYEHO B HACTOALIUN JOKYMEHT OCPEACTBOM
CCBUIKH, M KOHBIOTHPYIOLIYIO IPyINy. B HEKOTOPBIX BapuaHTaX peasnu3ali H300peTeHus
COEIMHEHHNE COAEPKUT AHTUCMBICIIOBBIN OJIMTOHYKJIEOTH/, UMEIOLIHI [TOCIeJ0BATEIbHOCTD
a30TUCTbIX ocHOBaHui Mmool u3 SEQ ID NO 8-160, 170-177, onucanubix B WO 2011/139917,
Y KOHBIOTHUPYIOLIYIO TPYIIY, ONMCAHHYIO B HACTOSALIEM TOKYMEHTE. B HEKOTOpBIX BapHaHTax
peanu3anuy H300peTeHs COeqUHEHNE COAEPIKUT AHTUCMBICIIOBBINA OJTUMTOHYKJIEOTH I, UMEIO LTI
MOCJIEIOBATEIPHOCTh a30THCTHIX OcHOBaHM 060l u3 SEQ ID NO 12-89, onucannbix B US
8 101 743, 1 KOHBIOTUPYIOLIYIO IPYIITY, ONMUCAHHYIO B HACTOSILEM AOKYMEHTE. B HEKOTOPBIX
BApUAHTAX peau3alnu U300peTeHHs COeTMHEHNE CONEPIKUT AHTHCMBICIIOBBIN OJIMTOHYKJICOTH],
UMEIOIINI OCNEA0BATEIbHOCTD a30TUCTBIX OCHOBAHUM, KOMILIEMEHTAPHYIO
NPEATNOYTUTENILHOMY LieieBoMy cermeHTy Jiroooi u3 SEQ ID NO 90-133, onucannbix B US
8101743, 1 KOHBIOTUPYIOILYIO TPYIIY, ONMCAHHYIO B HACTOSILEM AOKYMEHTE.
IlocnenoBaTeIbHOCTH A30THCTBIX OCHOBAHUI BCEX BBILIEYNIOMSIHYTHIX cripaBodHbIx SEQ ID NO

BKJIFOUEHBI B HACTOSIIIHI AOKYMEHT IMOCPEACTBOM CCBLIIKH.

B HekoTOphIX BapuaHTaX H300pETEHHE OTHOCUTCS K COCOUHEHHUIO, COIepIKaleMy
MOAU(UIMPOBAHHBIA ~ OJMTOHYKJIEOTHA M  KOHBIOTUPYILYIO rpynmy, TIpU 3TOM
MOAU(UIUPOBAHHBIA OJIMTOHYKJIEOTHI COCTOMT M3 8-80 CBA3aHHBIX HYKJIEO3HIOB M HUMEET
MOCJIEIOBATEIBHOCTh a30THCTBIX OCHOBAaHMM, 1O MeHbIel Mepe Ha 85%, 90%, 95% umu 100%
xkommieMenTapuyto SEQ ID NO: 2, kogupyromieit Tpanctuperut (TTR).

I[Ipy »>TOM TOCHNENOBATEIBHOCTh A30THCTBIX OCHOBAaHUH MOAM(PUIIMPOBAHHOTO
OJINTOHYKJIEOTH/Ia KOMIUIEMEHTapHa a30TUCThIM ocHoBaHusAM 507-608 B SEQ ID NO: 2, u npu
5TOM YKa3aHHBIH MOIU(ULIUPOBAHHBIN OJMTOHYKJIEOTH] IO MEeHbIIeH Mepe Ha 85%, 90%, 95%
w 100% xommnementaped SEQ ID NO: 2.

B  cnemyromem  BapuaHTe — IOCJENOBATENBbHOCTb  a30TUCTBIX  OCHOBaHUM
MOJIU(ULIMPOBAHHOTO OJIUTOHYKJIEOTH IA KOMITJIEMEHTapHA a30TUCThIMU OCHOBaHUsIMU 507-526,
508-527, 515-534, 516-535, 580-599, 585-604, 587-606 unu 589-608 B SEQ ID NO: 2, u npu
5TOM YKa3aHHBIH MOIU(ULIMPOBAHHBIN OJMTOHYKJIEOTH] IO MeHbIIeH Mepe Ha 85%, 90%, 95%
w 100% xommnementaped SEQ ID NO: 2.

B crnenyromem Bapuante n3oOpereHre MOAN(PHUINPOBAHHBINA OJIMTOHYKJIEOTHT COCTOUT

n3 10-30 CBs3aHHBIX HYKJIEO3UIOB M HMMEET MOCJIEIOBATENbHOCTh A30TUCTBIX OCHOBAHUIA,
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COIepKallyl0 IO MeHbImeH Mepe &8 CMeXHBIX a30THCTBIX OCHOBaHUH JOOOH 13
nocieaoBaTeIbHOCTeH a30TuCThiX ocHOBaHmi SEQ ID NO: 12, 13, 14, 15, 16, 17, 18 unu 19.

B cnenyromem BapuanTe n300pereHHsT MOAM(DHUIUPOBAHHBIN OJIMTOHYKJICOTHI HUMEET
MOCJIEAOBATENbHOCTD  A30TUCTBIX ~ OCHOBAaHUMN,  COAEPXKAILYI0  IOCHIEO0BaTEIbHOCTD,
nepeunciennyio B SEQ ID NO: 12, 13, 14, 15, 16, 17, 18 unu 19.

B cnenyromem BapuanTe n300peTeHus MOAM(DHULHUPOBAHHBIN OJIMTOHYKJIEOTHI HUMEET
MOCJIEAOBATENbHOCTD  a30THCTBIX ~ OCHOBAaHUMN, COCTOSINYHO M3  IOCIEA0BaTEIbHOCTH,
nepeuncinenHoi B SEQ ID NO: 12, 13, 14, 15, 16, 17, 18 unu 19.

B crnenyromem Bapuante n300peTeHHsI MOAU(PUIUPOBAHHBIN OJUTOHYKIEOTHA COCTOUT
13 20 CBSI3aHHBIX HYKJIEO3UOB.

B cnemyromem BapmaHTe wu300peTeHMs MOAUDUIIMPOBAHHBIA  OJHTOHYKJIEOTU
COEPKUT IO MEHbLIEH Mepe OMH MO UILIPOBAHHBIN caxap.

ITpu 3TOM, B ONHOM W3 BapHAHTOB MOAM(HULMPOBAHHBIN caxap MPEACTaBIseT COOOH
OMLIMKITHYECKU caxap.

B cnenyromem BapmanTe n300perTeHHs OWIMKIMYECKMH caxap BbIOpaH W3 TPYIIIbI
cocrosineit u3: 4'-(CH)-0-2' (LNA); 4'-(CH2)-O-2' (ENA); u 4'-CH(CHj3)-0O-2' (cEt).

B crnenyrouiem BapuaHTe n300peTeHus MOTU(DULPOBAHHBIN caxap MPENCTaBIET COOOM
2’-O-MeTOKCUITHIL.

B cnenyromem BapuanTe n3o0peTeHusi MOAH(DHULIMPOBAHHBIN OJUTOHYKJICOTH]] COAEPIKHUT
10 MEHbLIEH Mepe OJHO MOAU(PHUIIMPOBAHHOE a30TUCTOE OCHOBAHUE.

IIpy 5TOM, B OZHOM U3 BAPHUAHTOB MOAMDHLMPOBAHHOE A30THCTOE OCHOBAHHE
NPEACTaBISIET COOON S-METHIILIMTO3HH.

B cnenyromem BapuaHTe HM300peTeHHMs MOIU(UIIUPOBAHHBIA  OJIUTOHYKIIEOTH],
cocrosumii u3 20 CBSI3aHHBIX HYKJIEO3HIOB, HMEIOIIHX MOCIEeIOBATEIbHOCTh a30THCTBIX
OCHOBaHHH, COCTOSIIIYIO U3 MOCJenoBaTenbHOCTH, nepeuncienHo B SEQ ID NO: 12, 13, 14, 15,
16, 17, 18 unm 19, npu 5TOM MOAU(PHUIMPOBAHHBIN OJUTOHYKJICOTH] CONEPIKUT

CETMEHT I'311a, COCTOSIIUHN U3 ECSITH CBA3aHHBIX JI€30KCHHYKJICO3UIOB;

CerMeHT 5’ -KpbUIa, COCTOSIINN U3 TISITH CBSI3aHHBIX HYKJICO3UIOB;, U

CerMeHT 3’ -KpbUIa, COCTOSIINN U3 TSITH CBSI3aHHBIX HYKJICO3UIOB,

IPU 3TOM CErMEHT TI'3Ma PACIOJIOKEH MEKAY CErMEHTOM 5’-KpblUla U CErMEHTOM 3’ -
Kpblla, W KaXXAbIH HYKJEO3UJ CerMeHTa S5 -Kpbula coaepkur 2°-O-MeTOKCH3ITHII-caxap, U
KaQXAbI HyKJIEO3UJ CerMeHTa 3 -Kpplia cofepkuT 2°-O-MeTOKCH3THUI-caxap, U Kaxaas
MEKHYKJICO3HHAsI CBSA3b TNPENCTaBisieT co0oil THOo(OChaTHYO CBs3b, M MPH 3TOM KaKIBIHA

LIUTO3HH MPENCTABJIsIET COOON S-METHIILIUTO3MH.
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B cnenyromem Bapuante nzooperenust CoefMHEHNE SBISIETCS OMHOLETIOYETHBIM.

B cnenyromem Bapuante uzobperenusi CoequHEeHNE SIBISIETCS ABYXIETIOYSUHbBIM.

B npyrom BapranTe MOIU(PHULIMPOBAHHBIN OJIUTOHYKJICOTH COAEPIKUT MO MEHbLIEH Mepe
OZIHY MOIU(PHULIMPOBAHHYIO MEKHYKJICO3UIHYIO CBSI3b.

B cnenyromem Bapuante n3o0peTeHHs MOAU(PHULMPOBAHHAS MEKHYKJICO3WAHAS CBSI3b
npencTassier co0oit THohochaTHYIO MEKHYKICO3HIHYIO CBSI3b.

B crenyrommem Bapuante n300peTeHUsi MOTU(PULMPOBAHHBINA OJUTOHYKICOTH CONEPIKHT
1O MeHbIel Mepe ogHy hochoandPUpPHYIO MEKHYKICO3UIHYIO CBSI3b.

B crenyromem BapuanTe H300peTeHUs] MOTU(PULMPOBAHHBIA OJUTOHYKICOTH CONEPIKHT
1o MeHblIei Mepe 2 pochoansprupHbe MEKHYKICO3UAHbIE CBA3H.

B crenyromem Bapuante n300peTeHUs] MOTU(PULMPOBAHHBIA OJUTOHYKICOTH CONEPIKHT
no MeHbIueit Mepe 3 pocdonndprpHbIe MEKHYKICO3UAHBIE CBS3H.

B crenyromem Bapuante n300peTeHUs1 MOTU(PUIMPOBAHHBIA OJUTOHYKICOTH CONEPIKHT
no MeHb1ueit Mepe 4 pocdonndprpHbIe MEKHYKICO3UAHBIE CBS3H.

B crenyromem Bapuante n300peTeHUsI MOTU(PUINPOBAHHBIA OJMTOHYKIEOTH CONEPIKHUT
1o MeHbIneit Mepe S5 pochonndPUPHBIX MEKHYKICO3UIHBIX CBSI3EH.

B cnenyromem Bapuante n3o0peTeHusi MOAU(DHULIMPOBAHHBIN OJUTOHYKJICOTH] COAEPIKHUT
1o MeHblei Mepe 6 hochoandpUpHBIX MEKHYKJIEO3UIHBIX CBSI3EH.

B crenyromiem BapuaHTe M300peTeHUs] MOTU(PHULIMPOBAHHBIN OJUTOHYKIEOTH CONEPIKHUT
1o MenbLIeit Mepe 7 pochoarmdGUpHBIX MEKHYKIICO3UIHBIX CBSI3EH.

B crnepyromem  BapuaHTe — M300peTeHMs — KaKAAs ~— MEXKHYKJEO3HIOHAs  CBsI3b
MOAU(UIUPOBAHHOTO OJIUTOHYKJIEOTHAA BbIOpaHa u3 (ochoamdPUPHON MeKHYKICO3UTHON
cBsi3U U THO(OCHATHON MEKHYKICO3UTHOHN CBSI3U.

B cnemyromem  BapuaHTe — M300peTeHMs ~ KaKAas ~— MEXKHYKJEO3HIOHAs  CBsI3b
MOIU(PULITPOBAHHOTO OJIUTOHYKJIEOTH/IA NIPECTaBIISIET coboti trodocharHyro
MEKHYKJIEO3UHYIO CBSI3b.

B crenyromem Bapuante wusobOpereHusi coenuHeHue cocrouT u3 ISIS 304299 wu
KOHBIOTHUPYIOLIEH TPYIIIbL.

B cruenyromem Bapuante wusobOpereHusi coemuHeHue cocrouT u3 ISIS 420915 wu
KOHBIOTHUPYIOLIEH TPYIIMBbL.

B crnenyromem Bapuante wu3oOpereHusi coenuHeHue cocrouT u3 ISIS 420921 wu
KOHBIOTUPYIOLIEH TPYIIIBbL.

B crnenyromem Bapuante wusoOpereHusi coenuHeHue coctouT u3 ISIS 420922 wu

KOHBIOTUPYIOIEH IPYIIIbL
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B crenyromem Bapuante wusobpereHusi coemuHeHue coctouT u3 ISIS 420950 wu
KOHBIOTUPYIOLIEH TPYIIIbL.

B crnenyromem Bapuante wusobOpereHusi coemuHeHue cocrouT u3 ISIS 420955 wm
KOHBIOTUPYIOLIEH TPYIIIbL.

B crnenyromem Bapuante wusobpereHust coemuHeHue coctouT u3 ISIS 420957 wu
KOHBIOTUPYIOLIEH TPYIIIbL.

B crnenyromem Bapuante wusobOpereHust coenuHeHue cocrouT u3 ISIS 420959 wu
KOHBIOTUPYIOLIEH TPYIIIbL.

B cnenyromem BapuanTe H300peTeHNs y COEIMHEHHS] KOHBIOTUPYIOIIAs TPyIa CBA3aHa
¢ MOAN(ULIPOBAHHBIM OJIMTOHYKJIEOTHIOM Ha 5’ -KOHLIE MOAN(DHULIPOBAHHOTO
OJINTOHYKJIEOTHA.

B cnenyromem BapuaHTe H300peTEHMs y COEANHEHHSI KOHBIOTUPYIOLIAst TPYIIIIa CBsI3aHa
¢ MOIU(PHLIMPOBAHHBIM OJIMTOHYKJICOTHUIOM Ha 3’ -KOHLIE MOJU(PHLHPOBAHHOTO
OJIUTOHYKJIEOTHA.

B cnenyromem BapuaHTe N300peTEHUs y COSAMHEHHSI KOHBIOTUPYIOLIAst FPyIIa
COZEPKUT POBHO OAVH JIMTAH].

B crnenyromem Bapuante u300peTeHNs y COENMHEHUs] KOHBIOTUPYIOIIAS TPyIINa
COZIEP>KUT POBHO /1BA JINTAHAA.

B crnenyromem Bapuante u300peTeHUs y COENMHEHHUs] KOHBIOTUPYIOIIAS TPyIINa
COAEP KUT TPH MK OOJIee JIMTaHAOB.

B cnenyromem Bapuante n300peTeHUs y COETMHEHUs] KOHBIOTUPYIOIIAS TPyIINa
COZEP>KUT POBHO TPH JIUTAHTA.

B cnenyromem BapuanTe n300peTEHHE OTHOCUTCS K COENMHEHHIO, Y KOTOPOTO KayKIbIH
JIMTaH] BBIOPaH U3: MOJIHcaxapuaa, MOAU(PUIMPOBAHHOTO MMOJIMCAXaPUAA, MAHHO3BI, TaJIaKTO3bI,
MPOU3BOAHIOTO MaHHO3bI, MPOU3BOAHOTO rajakTo3bl, D-MaHHONMMPaHO3bl, L -MaHHOMNPAHO3BI,
D-apabunossl, L-ranakrossl, D-kcunodypanossl, L-kcunodypanos3sl, D-riroko3bl, L-riroko3b,
D-ranakrossbl, L-ranakto3sl, o-D-manHODYpaHo3bl, B-D-ManHODYpaHO3bI, 0-D-
MaHHOMNHPaHO3bl, B-D-ManHONHMpaHo3bI, o-D-riroxonupanossl, B-D-rirokonupanossl, o-D-
rimokodypanossl, B-D-rimrokodypanossl, a-D-¢ppykrodypanossl, a-D-ppykronupanossr, o-D-
rajakTonupaHossl,  -D-ranakronupanossl, o-D-ramakrodypanossl, f -D-ragakrodpypaHossl,
TIFOKO3aMUHA, CHAIOBOW KUCHOTHI, 0-D-ranmakto3zamuna, N-aleTuiarajiakTo3aMuHa, 2-aMUHO-3 -
O-[(R)-1-kapbokcuatui|-2-ne3okcu-B-D-rmokonupaHo3sl, 2-1e30KCU-2-MeTHIaAMUHO-L-
TIIFOKOMMPaHO3bL, 4,6-nune3okcu-4-gopmamuno-2,3-au-O-MeTmin-D-MaHHOMHPAHO3BI, 2-
Ne30KCH-2-CyTb(h0aMIUHO-D-TITFOKOMUPaHO3bI, N-TITHKOJIOUII-0-HEHPAMHUHOBOUW KUCJIOTBI, S-THO-

B-D-rmoxonupanossl, Mmetun 2,3,4-tpu-O-anerni- 1 -tuo-6-O-tputui-o-D-rimokonuparHosuna,
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4-tno-B-D-ranakronupanossl, 3tui 3,4,6,7-rerpa-O-aueTmn-2-ne30kcu- 1, S-qutno-a-D-eroxo-
renTonupano3naa, 2,5-anrunapo-D-amiononurpuna, pudossl, D-pudo3sl, D-4-tuopubossr, L-
pu6o3s1, L-4-TrHOpH6035I.
B cnenyromem BapuaHTe n300peTEHNE OTHOCUTCS K COSUHEHUIO, Y KOTOPOTO KasKIbIi
5  JMrasp npeacrasisieT co0oi N-aneTuiraniakTo3aMuH.
B cnenyromem BapuanTe n300peTeHHE OTHOCUTCS K COEIMHEHUIO, Y KOTOPOTO

KOHBIOTUPYIOIAsl TPYIINa COAEPIKUT:

HO PH
HO \/\““W/
AcHN
\/\/N (@) (0]
O o) )]\/\/U\N ( CH ) 0 g
OH O\%—NH ~(CH2)6—0—
" Co o\/”~/\( \Wﬁ" - H
HO
NHAC HN N 5
H
0
Oﬂa o
HO
HO
NHAC
10
B cnenyroimem BapuaHTe H300peTEHHE OTHOCUTCS K COEUHEHUIO, Y KOTOPOTO
KOHBIOTUPYIOILAs IPYINa COOEPKUT:
HOOH o]
0
A Al
AcHN o
HOOH o) o)
@) JJ\/_ O JJ\/\/U\
10N N o
AcHN O
HOOH /L—J
0
HO o 4 H O
AcHN
15

B cnenyromem BapuanTe n300peTeHHE OTHOCHTCS K COEIMHEHUIO, Y KOTOPOTO

KOHBIOTUPYIOIIAst TPYIIIa COAEPIKUT:
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HOOH
Q o)
HO 0 4 N
AcHN
HOOH 0O o o
0
HO SAVAY NN o
AcHN
HOOH
N
@)
/\6/)4/'H
AcHN

B cnenyromem BapuanTe n300peTeHHe OTHOCUTCS K COEIMHEHHIO, Y KOTOPOTO

KOHBIOTUPYIOIAsl TPYIINa COAEPIKUT:

OH OH
HoX-0
ACHN
OH OH
H O H o
\&é?Q/O\/A\/\V)L N N/\Vf\/Am/N‘H/‘f
AcHN H 5 °
0
Ho OH \Jﬁ\/\J}—NH
0, 0
HOSé%A/

NHAc

B crenyromem Bapuante n3o0peTeHHe OTHOCHTCS K COEIMHEHUIO, Y KOTOPOTO

KOHBIOTUPYIOIIAst TPYIITa COAEPIKHT:

OH
HOOH \
0 N
HO oY ?
O o
AcHN [
OZ?—OH
O
HOOH
0 N
HO O/%%;\W
O 0
AcHN [
O=?—OH
@)
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B cnenyromem BapuanTe n300peTeHNE OTHOCHTCS K COEIMHEHUIO, Y KOTOPOTO
KOHBIOTHPYIOLIAst TPYIINa COAEPIKHUT MO0 MEHbIIEH Mepe oHYy (HOCPOPHYIO CBSI3BIBAIOLIYIO

TPYNNY WX HEUTPAIbHYIO CBA3BIBAKOLIYIO TPYIIY.

5
B cnenyromem BapuanTe n300peTeHNE OTHOCUTCS K COEIMHEHUIO, Y KOTOPOTO
KOHBIOTHUPYIOLIAst TPYIIa COAEPKUT CTPYKTYPY, BBIOPAHHYIO U3:
OH OH
: ; \i/
§—0-P-0-,, 0 Oy -0-P-0—% $—0-P-0., 0 04O
on th Ly e ¥ A LA
0 O
I ; 4
.5’(5 O_P_O_g EW N b
3 H/\H(ﬁ OH ° |—|/\H/6
10 O v ©
2 o]
Adnha ;ML@ Lo
! |-~
~ ;
P m
O/ \OH\H/
0]
© JI\
rae npaBedH ot 1 1o 12; u
rae m pases ot 1 o 12.
15 B crenyromem Bapuante u300peTeHHEe OTHOCHTCSI K COEIMHEHUIO, Y KOTOPOTO

KOHBIOTHPYIOLIAst TPYIIa COAEPIKHUT CBSA3KY, HMEIOIIYIO CTPYKTYPY, BBIOPAHHYIO H3:

oz
5; L 2777 ;\H)—L ) L 1777
mijTm v 5 M3 H E/ \Hfm

2

rne L npencraensier coboti b0 GochopHYIO CBI3BIBAOINYIO TPYIITY, JIUOO
20  HEHUTPAIbHYIO CBA3BIBAKOLIYIO IPyNIy,

Z1 npenacrasinsiet coboit C(=0)0-Ry;

Z» npencrasinsiet codoit H, C1-Ce ankun wiu 3amemennsiii C1-Ce ankmn,

R> mpencrasnsier coboii H, C1-Cs anxun unu 3amemmensbiil C1-Cs aaxur, u
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Ka>KIbIi M| HEe3aBUCUMO paseH oT 0 1o 20, mpu 3TOM IO MEHbILEN Mepe ONUH m1

ooubLue 0 1JIs1 KaKIOU CBII3KU.

B cnenyromem BapuanTe n300peTeHNE OTHOCHTCS K COEIMHEHUIO, Y KOTOPOTO
KOHBIOTHPYIOLIAst TPYIIIa COAEPIKHUT CBSA3KY, HMEIOIIYIO CTPYKTYPY, BHIOPAHHYIO H3:

3 O COOH OH

Poll e
h%?gfm1 "M, H/\Zr L
2

rae Z» npencrasisier codoit H umu CH3;
Ka)KIbIF M) HE3aBUCUMO paseH oT 0 10 20, mpu 3TOM IO MEHbILIEH Mepe OIUH m]

oonplue 0 111 KaXKI0U CBII3KU.

B cnenyromem BapuaHTe H300peTeHNE OTHOCUTCS K COSTMHEHHIO, Y KOTOPOTO

KOHBIOTHUPYIOLIAsl TPYIIa COAEPIKUT CBSI3KY, UMEIOLIYIO CTPYKTYPY, BEIOPAHHYIO U3:

by

rae n pasedH ot 1 1o 12; u

rae m pasel ot 1 o 12.

B crenyromem Bapuante n300peTeHHEe OTHOCHTCSI K COEIMHEHUIO, Y KOTOPOTO
KOHBIOTHPYIOINAS TPy KOBAJIECHTHO MPUCOEANHEHA K MOTH(DUIIPOBAHHOMY

OJIUTOHYKJIEOTHJTY .

B crnenyromem BapuanTe n300peTeHHE OTHOCHTCS K COENMHEHHIO, KOTOPOE HMEET

CTPYKTYPY, MIPEACTABICHHYIO (POPMYJIOH:
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rae
A nipencrasisier co00i MOAU(PUIIUPOBAHHBINA OJIUTOHYKJICOTHI;
B npencrasinsier coboit paciernisieMmbiii pparMeHT
C npencrasisier coOOM JIMHKEP KOHBIOTATA
D npencrasnsier co0oii rpyminy BETBICHUS
kaxnplii E npencrasnser coboil CBs3KY;
kaxxablii F npencrasnsier co0oit iurann; u

q mpeacTasisieT co0oi 1enoe yncio ot 1 1o S.

B cnenyromem Bapuante CoennHEHNE HMEET CTPYKTYPY, NPEACTABICHHYIO (OPMYIION:

[N )]
A B C D E F
\ /nz\ /n]\ /ns\ q

rae:
A npencrasisier co6oi MOAU(ULIUPOBAHHBIN OJMTOHYKJICOTHUL;
B npencrasnsier coboit paciuernisieMbiii pparMeHT

C npezcrasisier coOOM JIMHKEP KOHBIOTATA

D npexncraBisier OO0 IPyIITy BETBIEHUS

kaxabii E npencrasisier coOoi CBS3KY;

kaxxabiid F npencrasnser coOoit uraxm;

Ka)KIbIil N He3aBUCUMO paseH O unu 1; u

( peAcTaBisieT co0oi 1enoe uncio ot 1 1o 5.

B cnenyromem Bapuante CoenuHeHHE IMEET CTPYKTYPY, NPEACTABICHHYO (POpPMYIION:

A B C(EF

rae
A mpencrasisier coboit MoaH(pULNPOBAHHBIN OJUTOHYKJIEOTHUL;
B mpencrasnsier codoii pacuiemnisieMslil pparMeHT;,

C npencrasisieT coOOM INHKEP KOHBIOTATA,
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kaxnplii E npencrasnsier coboil CBS3KY;
kaxxablid F npencrasnsier co0oit uranm; u

q mpeacTasisieT co0oi 1enoe yncio ot 1 1o S.

B cnenyromem Bapnante CoenuHeHNE IMEET CTPYKTYPY, NPEACTABICHHYIO (POpMYIIOi:

rac

A nipencrasisier coOol MOAU(PUIMPOBAHHBINA OJTMTOHYKJICOTULT,
C npencrasisier cob0il TMHKEP KOHBIOTATA,

D npencrasinsier coOoii rpyniy BeTBICHUS,

kaxapiil E npencrasisier coOoi CBSI3KY;

kaxplil F npencrasisier coOol uranm;, u

( mpeAcTaBisieT codoi 1enoe 4ucio ot 1 1o 5.

B cnenyromem Bapuante CoennHeHne IMeET CTPYKTYPY, PEACTABICHHYIO (POPMYJIOLi:

/E F

A C \

rae

A mpencrasisier coboi MoaH(pULIMPOBAHHBIN OJMTOHYKJIEOTHUL;
C npencrasisier coOOM JIMHKEP KOHBIOTATA,

kaxnplii E npencrasnsier coboil CBS3KY;

kaxxabiid F npencrasnsier co0oit uranm; u

q TpeacTaBisieT co0oi 1enoe yncio ot 1 1o 5.

B cnenyromem Bapuante CoenuHeHNE IMEET CTPYKTYPY, NPEACTABICHHYO (POpPMYIION:
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rae

A mpencrasiser coboit MOaN(ULIMPOBAHHBIN OJMTOHYKJIEOTHUL;
B nmpencrasinsier coboii pacieruisieMblii (parMeHT;

D npencrasnsier co0oli rpymnny BETBJICHUS,

kaxxabiii E npencrasisier coboi CBA3KY;

kaxxabiii F npencrasnsier coOoit urann; u

q mpencTasisieT coboit enoe uucio ot 1 1o S.

B cnenyromem Bapuante CoennHEHNE HMEET CTPYKTYPY, NPEACTABICHHYIO (OPMYIION:

rae

A mpencrasisier coboi Moau(pULIMPOBAHHBIN OJMTOHYKJICOTHUL;
B nmpencrasnsier coboii paciierisieMbiii (parMeHT;

kaxnplii E npencrasnsier coboil CBs3KY;

kaxxabiid F npencrasnsier coOoit uranm; u

q TpeacTaBisieT co0oi 1enoe uncio ot 1 1o S.

B cnenyromem Bapunante CoenuHeHNE IMEET CTPYKTYPY, NPEACTABICHHYIO (POpPMYIIO:

rae
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A nipencrasisier co00i MOAU(PUIIUPOBAHHBINA OJIUTOHYKJICOTHI;

D npencrasnsier coboli rpymiy BEeTBJICHHSI,
kaxnplii E npencrasnsier coboil CBS3KY;
kaxxablid F npencrasnsier co0oit iuranm; u

q mpeacTaBisieT co0oi 1enoe uncio ot 1 1o S.

B cnenyromem Bapuante uzodbperenus: y CoenvHeHUs TUHKEP KOHBIOTaTa UMEEeT

CTPYKTYPY, BHIOPaHHYIO 3!

Sy by Auipely

)
<
-
(]}
L]
=
)
]
=
s
If
=
o

—L

\g*%}\m”\ﬁ’ b fj\g/c”}jﬁ“‘f\%‘j*

rae Kakablii L HesaBucumo npencrasisieT codoi GochOpHYIO CBA3BIBAIOINYIO TPYIITY

WM HEUTPAJIbHYIO CBA3BIBAIOLIYIO FPYIITY; U
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Ka)XZbIi N HE3aBUCUMO paBeH OT 1 1o 20.

B cnenyromem Bapuante uzobperenusi y CoennHEeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BHIOPaHHYIO H3:

*’JL“*”NB/MN’T ﬁ/JL\/Nm/wN;i Ak’“g/\/\)\“ :
' ’ ' O H ! ’

H
OH e
0 K 0 /L

ey
H O
- D

H -
N e Ay N b
H”\f\}’g\g' W\H \-.\.L F},,;——’\ﬁfm X \g/\{ 5 5

H H
P N_. H
d \B/\{}/S\ng WD S \.F'r , - H N ~

o 0

H H H
~ \\H/MN ~ :;\l(\{ . M.~ {g/ \/N ~
]

T s S el s O

OH

N Hw"'@ga \/r 0.0
FooroamyTrm p— ~

A

/ r-dﬁé}%?w
w | | o '3

OH

o0 L og ol i
- _“_; ; ; ; 1] . e 4
—0 E’ D\Hf 0 D_E‘_O i “\[r(”)é\)l\ﬁﬁfj’ak "
o

3 OH
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B cnenyromem Bapuante uzobperenusi y CoenvuHeHUs TUHKEP KOHBIOTaTa UMEET

CIIENYIOLYIO CTPYKTYPY:

Ly K

% e
5

B cnenyromem Bapuanrte nzooOperenust y CoeiMHEHuUs TNHKEP KOHBIOraTa HMeeT

CTPYKTYPY, BHIOPaHHYIO 3!

Ea o & P 5

“\o/\\/\\; : rf\o/\/\\o/\/\fl ,Vl (,\O/\/\O/\/\o/\/\y;
10 B cnenyromem Bapuanre n3odperenust y CoeqMHEHUsI TMHKEP KOHBIOTaTa UMEeT

CTPYKTYPY, BBIOPAaHHYIO H3:
OH OH

0 0 0
—0-P-0 @»VL/D 0-P-0— i—0-P-0 OJKVG o_,
s W OH \g/% 9; 7

OH 3 OH

B cnenyromem Bapuante uzodperenus y CoenuHeHUs TMHKEP KOHBIOTaTa UMEET

15  CTPYKTypYy, BHIOPAHHYIO H3:

G S o B G i Ty T

|
6 OH
o
o
g 5
; WNAH;
N H

B cnenyromem Bapuanrte n3odperenust y CoeqHEHUs! TMHKEP KOHBIOTaTa COAEPIKUT
MUPPOITUIHH.
B cnenyromem Bapuanre nsodperenust y CoeqHEHUs! TMHKEP KOHBIOTaTa HE COAEPIKUT
20  THAPPOTUOVH.
B cnenyromem Bapuante nsodperenus y CoequHeHus! 0 N300pETEHUIO JINHKEP

KoHBIorata conepxut [101.
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B cnenyromem Bapuanrte nzodperenust y CoeqnHEeHUs 10 H300PETEHHIO JIHHKEP
KOHBIOTaTa COAEPKHUT aMHI.

B cnenyromem Bapuanrte nzodperenust y CoeqnHEeHUs 10 H300PETEHHIO JIUHKEP
KOHBIOTaTa COAEPIKUT MO MEHbIIEH Mepe ABa aMUa.

B cnenyromem Bapuante nzodperenust y CoeqnHEeHUs 10 H300PETEHHIO JIMHKEP
KOHBIOTaTa He CONEPKUT aMuUI.

B cnenyromem Bapuanrte uzodperenust y CoeqMHeHus 0 H300pETEHHIO JIUHKEP
KOHBIOraTa COAEPKUT MOTHAMUL.

B cnenyromem Bapuanre uzo0perenust y CoeqMHeHus 0 H300peTEHHIO JIUHKEP
KOHBIOraTa COAEPKUT aMHH.

B cnenyromem Bapuanre nzoOperenust y CoeaMHeHus 0 H300peTEHHIO JIUHKEP
KOHBIOTATa COAEPKUT OIHY MK Oosiee TUCYIb(PUIHBIX CBSI3EH.

B cnenyromem Bapuante nsodperenust y CoequHeHust o n300peTeHUIO JINHKEP
KOHBIOTATa COAEPKUT (PPArMEHT, CBSI3bIBAIOIIUI ONKH.

B cnenyromem Bapuante uzodperenusi y CoeqrHeHus Mo H300peTeHHo (parMeHTt,
CBSI3BIBAIOINUIT OCJIKH, COMEPIKUT JIUIUA.

B cnenyromem Bapuanrte uzodperenusi y CoeqrHeHus Mo H300peTeHnto GparMeHt,
CBSI3bIBAIOINUI O€JIKH, BEIOPAH M3 XOJIECTEPUHA, XOJIEBOH KUCIIOTHI, aJaMAHTaH-YKCY CHOM
KUCJIOTBI, |-MUPEH-MACISTHOM KHCIIOThI, IUTHAPOTECTOCTEPOHA, 1,3-0uc-
O(rekcanen)rianeprHa, repaHUIOKCUTeKCUIIOBOM IPYIINbI, TeKCAASLMITITHIIEPHHA,
OopHeosa, MeHTONa, 1,3-MpONaHanoa, TeNTaAeHIOBON TPYIIIbL, MTATBMHUTUHOBON KUCIIOTBI,
MHUPUCTHHOBOU KUCIOTHI, O3-(0neomn)nutoxoneBoi KuciaoTel, O3-(0aeonn)XoneHoBOH
KUCJIOTBI, TUMETOKCUTPUTHIIA Wi (DEHOKCAa3MHa, BUTaMUHA (Hampumep, (onarta, BUTamMuHa A,
ButamuHa E, OuoTHHa, mupuaokcalsi), menTuaa, yriiesoaa (HampuMep, MOHOCAXapusia,
apicaxapuaa, Tpucaxapuaa, TeTpacaxapuia, OJIUrocaxapuia, mojimcaxapumaa),
SH/IOCOMOJIUTHYECKOTO KOMIIOHEHTa, CTEpOH1a (HampUMep, YBaoJia, FeLIUTeHIHA, TUOCTEHUHA),
TeprieHa (HapuMep, TPUTEPIICHA, HAIIPHMED, CapcacarnoreHnHa, GpUaesnHa, JIUTOXOJIEBON
KUCJIOTBI, J€PUBATU30BAHHON 3T PUAETAHOIOM) HIIH KATHOHHOTO JINITH/IA.

B cnenyromem Bapuante uzobperenus y CoenuHeHus Mo u300peTeHuto (parMeHr,
cesi3biBaroInuil Oenky, BbIOpaH u3: C16-C22 nuHHOLENOoYeuHON HACBIIEHHON HITH
HEHACBILEHHOM KUPHOU KUCJIOTHI, XOJECTEPUHA, XOJIEBON KUCIOTHI, BUTaMuHa E, anamantana

wiu 1-neHragToprnponua.
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B cnenyromem Bapuanrte nzodperenust y CoeqnHEeHUs 10 H300PETEHHIO JIHHKEP

KOHBIOTAaTa UMEET CTPYKTYPY, BBIOPAHHYIO U3
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r7e Kaxxablil n He3aBuCcUMO paseH oT 1 1o 20; u p paseH ot 1 a0 6.
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B cnenyromem Bapuanrte nzodperenust y CoeqnHEeHUs 10 H300PETEHHIO JIHHKEP

KOHBIOTAaTa UMEET CTPYKTYPY, BBIOPAHHYIO U3
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r7e KaKabli N He3aBUCUMO paBeH oT 1 go 20.
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B cnenyromem Bapuanrte nzodperenust y CoeqnHEeHUs 10 H300PETEHHIO JIHHKEP

KOHBIOTAaTa UMEET CTPYKTYPY, BBIOPAHHYIO U3

< <
Q

Q
% / ,
5 {0
m O; MH$S/‘°‘M® ;
g~ O

w
o
o
f:;>
QP
e

OH

(@) f <
g_s o) AT

T Ho N e
0

N |
\|||..O‘O /O ze%/ fﬁg&o O/I,
N

P OH
AT 0o N
N VEVER Ny P P
H s H€%1§ g S7 M3 0 ;
\m/\%ﬁ?j( £Y0
O annng

|
'le\l\ O/

H H H H H O <, /
M S O AV @V O\f
1%? EKN%%%§O YA

- T
(@]

C)/ annn

o_.,0O

| 0 N )
R e A Wt
N s o °N ~F S—S o
o S 30 ; & H :
v SO S

o



167

B cnenyromem Bapuanre nsodperenus y CoequHeHuUs! 0 N300PETEHUIO JINHKEP

KOHBIOTAaTa UMEET CTPYKTYPY, BBIOPAHHYIO U3

< .
5 Y 0 -
A M
1y L I
PN A
"lz-"f\\-/‘l:f n 0 K ; n
5
rae n pasex ot 1 no 20.
B cnenyromem Bapuante uzodbperenus: y CoennHeHUs 1Mo U300pEeTEHUI0 JIMHKED
KOHBIOraTa UMeeT CTPYKTYPY, BHIOPAHHYIO U3:
T
__)J\ o F’ —0—i 5 N"\E &
' 2
\gﬂ w’\m o \g‘% N
10 B cnenyromem Bapuanrte uzodperenus: y CoeqrHeHuUs 0 H300PETEHHIO JIHHKEP
KOHBIOraTa UMeeT CTPYKTYPY, BBIOPAHHYIO U3:
O -
- ky
jf*)l\m’“‘“{/}‘o F'—D—f ’ ﬁj\gf’i\ﬂ
" ' .
rae Kaxabii n Hezasucumo paseH 0, 1,2, 3,4, 5, 6 unu 7.
15
B cnenyromem Bapuante uzodpererus y CoenuHeHUs 10 U300PETEHUIO JINHKED
KOHBIOTaTa UMEET CIENYIOIIYIO CTPYKTYPY:
0 0
20 B cnenyromem Bapuante uzobperenus y CoenuHeHUs o U300pEeTEHUI0 TpyIina

BETBJICHUsI UMEET OHY U3 CIEAYIOLIUX CTPYKTYP:

A A T
Aq ¢ / ;
'[ﬁm% _?%‘m% At
%”“f% A“T ' EWAI n A, L " E—Ai n

%, 2 >
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rae Kaxabiii A1 HezaBrucuMo npencrasisiet codoit O, S, C=0 umu NH; u
Ka)KIIbIl N HE3aBUCUMO paseH oT 1 1o 20.

B cnenyromem Bapuante nsodperenus y CoequHeHus! o n300peTeHU0 Ipymmna

5  BETBJICHHUS UMEET OJIHY U3 CIEAYIOLIUX CTPYKTYP:

rae Kakabiii A HesaBucuMo npenacrasisier codoit O, S, C=0 unu NH; u

KQKIbIM N HE3aBUCUMO paBeH oT 1 1o 20.

10 B cnenyromem Bapuanrte uzodperenusi y CoeqrHeHuUs 0 H300pETEHHIO TPyTIna

BETBJICHUS] IMEET CIIENYIOLIYIO CTPYKTYPY:

0N
0
oL .

B cnenyromem Bapuanrte uzodperenusi y CoeqMHEHUs O H300PETEHHIO TPyIIna

15 BETBJICHUsI UMEET CIEAYIOMYIO CTPYKTYPY:

B cnenyromem Bapuante nzodperenust y CoeqMHEeHUs 0 H300PETEHHIO IPyIINa

20 BETBJICHUsI UMEET CIEAYIOUIYIO CTPYKTYPY:
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X

I=z

B cnenyromem Bapuante nsodperenus y CoequHeHus! o n300peTeHU0 Ipymmna

BETBJICHUS] UMEET CIEAYIOIIYIO CTPYKTYPY:

o
3

‘11_‘—
5 &
B cnenyromem Bapuante nsobperenus y CoennHeHust o H300peTeHHUIO rpynna

BETBJIEHHS CONEPKUT MPOCTOMN 3pup.

B cnenyromem Bapuante nsobperenus: y CoennHeHus o H300peTeHUI0 rpymna

10  BETBJICHHUS UMEET CIECAYIOIIYIO CTPYKTYpPY:
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Ka)KIIbI N HE3aBUCUMO paseH oT 1 110 20; u

m paseH OT 2 110 6.

B cnenyromem Bapuante nsodperenus y CoequHeHus! o n300peTeHU0 Ipymmna

5  BETBJIEHUs UMEET CIENYIOIIYI0 CTPYKTYpPY:

O S Oj:i\/\
w I?ZL . N N/VZL
, o Ho 0
o Kf ; N

o o o)

X " e

CONTY N\)J\; ) © .
§e§\

°Y

o{“

S N
oy
e
I
w7

B cnenyromem Bapuanrte uzodperenusi y CoeqMHEHUs 10 H300PETEHHIO TPyIIna

10 BETBJICHUsI UMEET CIEAYIOLMYIO CTPYKTYPY:

-

“bb"
/
P O

\4_/0

o)
i

B cnenyromem Bapuanrte uzodperenusi y CoeqMHEHUs 10 H300PETEHHIO IPyIINa
BETBJICHUSI COAEPIKUT:

15
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(6]
'z,z/\ﬁn/\)l\NH
(0] H o) o /&H 0 %
‘311/\9”/\)]\” N N}l ﬁ‘L/\ﬁn/\)j\” ! I\E)km/
s”\/ﬁn\/\[rNH

NH
kg 1581071 0 ;

e Kbl | mpeacTaBisieT co0oi ueoe yucio ot 1 10 3; u
rae KaKablil n mpeacrasiser coboi nenoe uncio ot 1 xo 20.

B cnenyromem Bapuanre nzoOperenus y CoeqMHeHUs 0 H300peTeHHIO IPyIina

5 BETBJICHUS COOCPIKUT!.

NH
kg Win 0
10 B cnenyromem BapuanTte nzodperenust y CoeqMHEHUs O H300PETEHHIO KaKast CBSI3Ka
BBIOpaHa M3:
O Z

L il; fj\Hv\)L J\\/L Zzzv
m;lvlfm / My E Z‘ \I\/an‘l
2
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rae L BeiOpan u3 GpochopHOI CBA3BIBAIOIIEH IPY Bl M HEHTPAIBHOH CBA3BIBAIOIIEH

TPy,
Z1 npexacrasinsiet coboit C(=0)0-Ry;
Z, npencrasinsier codoit H, C1-Ce ankmn wu 3amemennsiii C1-Ce ankm,
5 R> mpencrasnsier coboii H, C1-Cs anxun uinu 3amemensbiil C1-Cs anxur;, u

KaKAbli M1 He3aBUCUMO paseH OT 0 10 20, mpu 5TOM MO MEHbIIEH Mepe OIUH M1

oonplue 0 1JIs1 KaKI0U CBI3KU.

B cnenyromem Bapuanrte nzoOperenust y CoeaMHeHUs o H300peTEeHHIO KaXKasl CBsI3Ka

10  BbIOpaHa u3:
O COOH OH

2 5
?v, “Hi“ © A mzﬁ)ﬁ' mp-o-(-'}/

Z;
rae Z» npencrasisier coboit H i CH3; u
KaKAbIN My HE3aBUCUMO paBeH oT 0 10 20, mpu 5TOM IO MEHbLIEH Mepe OJUH My

Oobie O It KaXKIOU CBS3KU.

15

B cnenyromem Bapuante nzodperenust y CoeMHEHUs Mo M300pETEHUIO CBsI3Ka BhIOpaHa

u3:
9 (0]
;%NMHN/E :' éf\ﬁ/)J\N o
“ @ I~
O/ \OH "
(0]
o}
A

NN T |

20 raenpaBeH ot 1 1o 12; u

rae m pases ot 1 o 12.

B cnenyromem Bapuante nzodperenust y CoeqMHEHUs 10 H300PETEHHIO 10 MEHbINEH

MEPE OaHAa CBA3Ka COACPKUT STUIICHITIUKOJIb.

B cnenyromem BapuanTte nzodperenust y CoeqMHEHNUs IO H300PETEHHIO 110 MEHbINEH

25  Mepe OIHA CBsI3KA CONEPIKUT aMHUJI.

B cnenyromem BapuanTe nzodperenust y CoeMHEHUs IO H300PETEHHIO 10 MEHbINEH

MEPE OaHAa CBA3Ka COACPKUT MOJIUAMHI.
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B cnenyromem BapuanTte nzodperenust y CoeaMHEHuUs 0 H300PETEHHIO 10 MEHbINEH
Mepe O[Ha CBsI3Ka COAEPIKUT aMUH.

B cnenyromem Bapuante nzodperenust y CoeaMHEHUs 10 H300PETEHHIO 10 MEHbINEH
Mepe ZIBE CBSI3KU OTJIMYAIKOTCS IPYT OT Apyra.

B cnenyromem Bapuanrte nzooperenust y CoeuHEHUs 10 H300PETEHUIO BCE CBS3KU
SIBJISIFOTCSL OTMHAKOBBIMU.

B cnenyromem Bapuante nzoOperenust y CoeaMHEHUs M0 H300pETEeHHIO KaXKash CBsI3Ka

BbIOpaHa M3:

o H ~
E/Hf\ EWD\/EU/T{:L ; EKNM;\/K ; ”‘/\W : HHWOHFE ;

; o voy ‘ H HoH
SR Sy ET Seyt e

H
—N-1 H
OTNVHWA :
) 0 0
Q g H

r7e Kaxablii n He3aBUCUMO paBeH oT 1 1o 20; u
Ka>KIbIil p paBeH OT 1 10 0kouo 6.
B cnenyromem Bapuante uzodperenus y CoenuHeHUs o U300pETEHUIO KaKaasi CBsI3Ka

BBIOpaHa M3:

O © H g
QA)LN/\/O\/\O/\/’% : 1127/1\\|\/\/\/\5; ; ~’\W% ;
O

H

H -
e Ny ;‘J\/\O/\/O\//‘H, : L%P/N\/x\/\/\g; " I\/\o/\f )

B cnenyromem BapuanTe nzodperenust y CoeqMHEHUs 0 H300PETEHHIO KaKast CBSI3Ka

UMeEET CIEeNYIOLIYIO CTPYKTYPY:

g RN 3
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r7e Kaxabli N HE3aBUCUMO paBeH ot 1 o 20.
B cnenyromem Bapuante uzobperenusi y CoenuHeHUs 1O U300pEeTEHUIO KaKaasi CBsI3Ka

UMeEET CIEeNYIOLIYIO CTPYKTYPY:
H H
N

f\/«v/\me/\/ &3
J T
5 B cnenyromem Bapuante uzobperenus: y CoenMHEeHUs 10 H300PETEHUIO CBS3KA UMEET
CTPYKTYPY, BHIOPaHHYIO 3!
0 o]
UYL N
' ym r'JJ; rrae Kaxxaplil n Hezasucumo pasel 0, 1, 2, 3, 4, 5,

6 unu 7.

10 B cnenyromem Bapuante nsobperenust y CoennHeHust Mo H300pETEHHIO CBsI3Ka UMEeT
CTPYKTYPY, BBIOPAaHHYIO H3:
)

Wmﬁf

B crnenyromem Bapuante nobpeterusi y CoequHeHus! Mo H300PETEHUIO JIUTaH
NpEeCTaBIIsIET COOOM TajakTo3y.
15 B crnenyromem Bapuante n3obpeterusi y CoequHeHus! Mo H300pETEHUIO JIUTaH T
npencTassier co0oi MaHHO3Y-6-ocdar.

B cnenyromem Bapuante uzodperenus y CoenuHeHus Mo U300pEeTEHUI0 KaKIbIN JIUraHd

BBIOpaH M3:
CH
OH oM K
HO—&/O Q HO—x-Q
Hoy/f‘ﬁ/oi"‘\;@o o HO——7=)  OH
R1 O_— /O ¢

20 rae kaxabiil R Beiopan n3 OH u NHCOOH.



175

B cnenyromem Bapuante uzobperenus y CoenuHeHUs O U300PEeTEHUIO KaKAbIN JTUTaHA

BBIOpaH M3:
HO
Higb OH HO or Ctg
—0 HO e O HO ==\
HO \/ o F\\/ F . Hﬁo //\Q/O\; - HOA/ﬁ
NHAC ! & ’
Nor
o
HOOH H oH
® -
- N . HO OH
Hoir&/ S g © H HOOH HO
on T ON, L o R SO
HO HO /\OH \;’f rOHO Y\/ \4 @) :
,
OH
HO
OH
Ho— O
O
HO/
5 B cnenyromem Bapuante uzodpereHus y CoenuHeHUs 0 U300PEeTEHUI0 KaKIAbIN JIMraH/

UMEET CIENYIOLIYIO0 CTPYKTYPY:

HOOH
H
O N

HO ﬁf
NHAc

B cnenyromem BapuaHTe U300peTEHHE OTHOCUTCS K KOHBIOTUPOBAHHOMY

10  aHTUCMBICIOBOMY COEAUHEHHIO, Y KOTOPOrO KaKIbIN JIUTAHI UMEET CJICIYIOIIYIO CTPYKTYPY:
HOOH
0]
O
HO N
NHAc .
B cnenyromem BapraHTe KOHBIOTHPYIOIIAS TPYIIA CONEPKUT (DPAarMeHT,
HALICJIMBAIOIIUI Ha KJIETKY.

15
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B cnenyromem BapuaHTe KOHBIOTHPOBAHHAS TPYIIIA CONEPKUT (PparMeHt,

HAlleJIMBAIOLUN Ha KJIETKY, UMEIOIIUN CIeAYIOIYI0 CTPYKTYPY:

HOOH
Q o)
(@) i
HO \H/\ P
n O | O
AcHN OH )
HO OH n
o o Q 0
P<
HO \M;\O | O’H}O |
AcHN OH
R 6 % 1)
(0] LB~
o1 O n
HO W OH
NHAc
5
r7ie KaXIbIi N He3aBUCUMO paBeH oT 1 1o 20.
B crnenyromem BapuanTe GpparMeHT, HaLEIUBAO LI Ha KJIETKY, HMEET CJIEAYIOIIYIO
CTPYKTYPY:
10
HO OH
HO 2 O\/\/\/\ ?
/P
O |\O
AcHN OH \k‘
HOOH o)
Q O\/\/\/\ ,i;\ AN I
HO 070 0)
AcHN OH 0

NHAc
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B cnenyromem BapuanTe pparMeHT, HALEMHBAIOLINN Ha KIETKY, IMEET CIEAYIOIIYIO

CTPYKTYPY:

HO OH

HO
0 0
Ho W

5 NHAC 0

I7ie KaXIbI N He3aBUCUMO paseH oT 1 1o 20.

10 B cnenyromem BapuanTe GpparMeHT, HALEIUBAKO LN Ha KJIETKY, HIMEET CJIEAYIOIIYIO

CTPYKTYPY:

HO OH

Ho OH NHAc
0] H H H
O\/\/\H/N\/\/N\n/\/o\%'\l_l
HO
NHAc (e]
© 0

OH
HO HN

H\/\/ o)
o} o N
HO

NHAc

15



178
B cnenyromem BapuanTe ¢pparMeHT, HALEIUBAKO LN Ha KJIETKY, COIEPIKHT:

HO OH

H
AcHN

HO OH

ZT

AcHN
HO OH

Hﬁww

AcHN

B cnenyromem BapuaHTe pparMeHT, HALETUBAIOIIMHA Ha KIETKY, COAEPIKUT:

HOOH o
O o N)H
HO% AH;\H

B cnenyromem BapuaHTe pparMeHT, HALEHBAOLINN Ha KIETKY, UIMEET CIEAYIOIIYIO

CTPYKTYPY:
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B cnenyromem BapuanTe pparMeHT, HALEMHBAOLINN Ha KIETKY, IMEET CIEAYIOIIYIO

CTPYKTYPY:

O
Q (T“thN o)
Hoﬁ« NN

AcHN

B cnenyromem BapuanTe pparMeHT, HaLIEIUBAIOLIUHI Ha KJIETKY, COJEPKHUT:

OH
HOOH \
o] N
Ho&ﬂ/o/\m /—%
O o)
AcHN |
OZT—OH
0
HQOH
10X 0t Y ?
AcHN
o= ? OH
HoOH
o”**“m’TQiO
AcHN
B cnenyromem BapuanTe pparMeHT, HaLETUBAOIINUN Ha KIETKY, HIMEET CIIeIYIOIYIO
CTPYKTYPY:
OOH H
Q N0
HO AV
AcHN
HOOH )
O re
HO SRV N &
AcHN
OOH
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B cnenyromem BapuanTe ¢pparMeHT, HALEIUBAKO LN Ha KJIETKY, COIEPIKHT:

HO OH
O
HO O
AcHN
HO OH
HO &/ \/\/>\
AcHN
HO OH
gé%o
AcHN 0 o)
HO OH
0]
0]
HQ&Q/ WNH
AcHN

o

B cnenyromem BapuaHTe pparMeHT, HALETUBAIOIIMHA Ha KIETKY, COLEPIKUT:

OHOH
Hox&0 4 o
AcHN SNAK
NH
OFOH \\\_H
N
HoL-0 o

)

0
0
AcHN NI /\/\N)J\,N 4

B cnenyromem BapuanTe ¢pparMeHT, HALCIUBAKOLINHI HA KIETKY, COIEPKHT:
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OHOH

HO 0
O

O

AcHN
OHOH

HO OH
) O
HO
NHAc

B cnenyromem Bapuante pparMeHT, HaLEIHBAOLINN HA KJIETKY, UMEET CIEAYIOIIYIO

CTPYKTypy X
HOOH Q
§:%Q Jo) Nﬁj\
HO 10H
AcHN o
HOOH jl/-
0 o) 4
HO O/ngﬁ N
AcHN o)
HQOH /L’J
0
HO&WO/\WN o
5 NHAC

HOOH oik
HOLo 2 QvAv«r£:f'omTﬁ
AcHN o o o
HOOH oﬁ?g/\v/\o Off

CTPYKTYPY: NHAc

B crnenyromem BapuanTe pparMeHT, HALENHBAOLINN Ha KIETKY, IMEET CIEAYIOIIYIO

10  CTpyKTypYy:
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B cnenyromem Bapuante pparMeHT, HaLEIHBAIOLINN Ha KJIETKY, UMEET CIEAYIOIIYIO

CTPYKTYPY:
HOOH o 0 o
AcHN H H
HQOH 0] N A
Qo N~ N
HO 3 H o}
AcHN
HOOH 0
0 /%TK PN
0] N O
Hoﬁ\v NN
5 AcHN

B cnenyromem BapuaHTe pparMeHT, HALEMBAIOLINN Ha KJIETKY, HIMEET CIEAYIOIIYIO

CTPYKTypy:
HOOH 0 0
@] /\(\jﬂ\ 0
@) N
HO&Q/ s H H
AcHN H
N
HO 4 H 0]

AcHN
HOOH o

o] o’f{kN”\/\N o]
HO 4 H H

AcHN

10 B cnenyromem BapuaHTe ()parMeHT HALIETUBAOLINI HA KIIETKY, CONEPIKHUT;
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OH
HQOH '
®) N
Ho%o/\ﬂ;\g ?O
AcHN |
O=p-OH
fo
HQOH \
o) N
o= 0y QO
AcHN |
O=p-OH
O
HOOH \
o) N
A —4
cHN .
B crnenyrommem BapuaHTe (pparMeHT, HALIETHBAIOIIHIA Ha KJIETKY, CONEPKHUT:
OH
HOOH H o \
O o”*%\WN\*%rJ”i%i
HO o) 0
AcHN
O=p—OH
fo
HOOH H o M
0 O/\(\HN\/HS)LNQ
HO 0 o
AcHN |
¢ O=P-OH
é\o
HOOH H o
o O/%%;ﬁrN\KiYJ—A:El
HO e} 0 _§
AcHN

B cnenyromem BapuanTe ¢pparMeHT, HALECIUBAKOLINI HA KJIETKY, COIEPKHT:
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HOOH //\OH
o) N
HO o/\H;\([)r AW
AN O—(FE OH
b
HOOH rJ
o) N
HQ&Q/OAH;\CI; \\
Aok o—(F|3 OH
4
HOOH ,—/
N
HO QoMY A
o) o—§
AcHN .

B cnenyromem BapuanTe pparMeHT, HaLIEIUBAIOLINHI Ha KJIETKY, COEPKHUT:

HQOH H Q
o) O/\H/\H/NVH\)LN

HO 0 o

AcHN II|D

B cnenyromem BapuaHTe pparMeHT, HALENHBAOLINN Ha KIETKY, UIMEET CIEAYIOIIYIO
CTPYKTYpY:

OH

OH H o
0 O/\/O\/\O/\/
OH
OHOH NHAc H NH‘}‘J
OH Q o/\/O\/\O/\/
OH © c
NHAc OH

NH

NHAc
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B cnenyromem BapuanTe ¢pparMeHT, HALEIUBAKO LN Ha KJIETKY, COIEPIKHT:

OH _OH

AcHN NH

OH _OH

o 2 1K
AcHN N N
H 0

B cnenyromem Bapuante pparMeHT, HALEIHBAIOLINN Ha KJIETKY, UMEET CIEAYIOIIYIO

CTPYKTYPY:
OH OH
HO o) O
5 AcHN

B cnenyromem BapuaHTe pparMeHT, HALETUBAIOIIMHA Ha KIETKY, COLEPIKUT:

HO oH
OS2 O~ 0p-0
7\
AcHN o vy o /’;l
/,P\
/o oY
O-p_
i
OH \/\/\/ o Y
HO 'e) O
HOCAN

rae kaxabiil Y BoiOpan u3 O, S 3amermenHoro wim HezameueHHoro Ci1-Cio ankua,

dAMHHO, 3aMCIICHHOIO aMHHO, a3UJ0, aJIKCHHMJIa UJIHN aJIKUHUJIA.

10 B creayrooiem BapruaHTe KOHBIOTUPYIOILIAS TPYIINA COAEPIKUT:
HO OH
HO 2 O~ O- P\/O o
AcHN O,/ % >/
0._..0 P
P\ \/\O \:S
4G
O
O~p{
O
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rae kakabiii Y BoiOpan u3 O, S 3amermenHoro wim He3amemeHHoro Ci1-Cio ankuna,

AMHHO, 3aMCIIICHHOIO aMHHO, a3UJ10, aJIKCHHUJIA U aJIKUHUJIA.

B cnenyromem BapuaHTe pparMeHT, HALEMHBAIOLINN Ha KIETKY, UIMEET CIEAYIOIIYIO

CTPYKTYpY:
HO OH
HO 2 o\/\/\/O\P/iLL
s AcHN A :
rae kaxabiil Y BoiOpan u3 O, S 3amernenHoro win He3ameueHHoro Ci1-Cio ankuna,
aMHHO, 3aMELIEHHOT0 aMUHO, a3U0, AJIKEHWJIA WIN aJKUHHUIIA.
B cnepyromem BapuaHTe KOHBIOTUPYIOILAS TPYIIA CONEPKUT:
Ho PH o e
2 O\/\/\/lk .m0
HO N
AcHN
10 OH
B cnenyrouem BapuaHTe KOHBIOTUPYIOINAS TPYIINA CONEPIKUT:
OH
HO e}
O
O\/\/\)l\ ~mOH
HO N
AcHN
0—%
B cnenyroem BapuaHTe KOHBIOTUPYIOINAS TPYIINA CONEPIKUT:
OH
HO e} ‘\\O_§
O
HO o\/\/\/u\ N
AcHN H/\/\/\ﬂ/
© OH
15 B creayrooimeM BapuaHTe KOHBIOTUPYIOLLIAS TPYIINA COAEPIKUT:

OH
HO

0]
0]
HO&Q/O\/\/\)]\ N
AGHN ”/\/\/\”/
O

\OH

0
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B cnenyromem BapruaHTe KOHBIOTHPYIOIIAs TPYIIIA COAEPIKHUT PACIIETIIISIEMbIi
(dbparmeHT, BRIOpaHHbIN U3: Gochoamsdupa, amuna, 1E30KCUHYKICO3UIA T CIOXKHOTO d(upa.
B cnenyromem BapraHTe KOHBIOTHPYIOIIAS TPyma conepkut GochonudhupHbIi

paclIersieMblii (pparMeHt.

5 B cnenyromem BapruaHTe KOHBIOTHPYIOIIAs TPYIIIA HE CONEPKUT PaCLIETUIIEMBbIi
(bparMeHT, u MpH 3TOM KOHBIOTUPYIOIIAs TPYIINA COAEPKUT THOPOCHATHYIO CBSI3b MEKAY
KOHBIOTUPYIOLIEH IPYIIION U OJIUTOHYKJIEOTUIOM.

B cnenyromem BapruaHTe KOHBIOTHPYIOLIAs TPYIINA COAEPIKUT aMHUIHBIH PaCIIeTlIsIeMbIit
(dparmeHT.
10 B cnenyromem BapuaHTe KOHBIOTHPYIOLIAs TPYIIIA COAEPIKUT CIOXKHOI(PUPHBIN

paclIernysieMbli (pparMeHt.

B cnenyromem BapuaHTe COeTUHEHUE MO N300PETEHUIO UMEET CIEAYIOLIYIO CTPYKTYPY:

HOOH
Ho A0 /1?\
AcHN n O CI)HO\b\)
HOOH n
M@w@m jpm
AcHN OH O‘\\ Q13
HQ QM 5 HO—I;)=O
Ho% \M/\ A
NHAc
15
r7ie KaKablil N HE3aBUCUMO paBeH oT 1 o 20;
Q13 mpencrasnsier codoii H wu O(CH2),-OCHj;
A mpencrasisier coO0H MOIU(PUITUPOBAHHBIN OJTMTOHYKJIEOTU, U
Bx npencrasisier cobol reTeponHKINIeCKH OCHOBHOH (pparMeHT.
20

B crenyromem BapruaHTe COeTMHEHHUE 110 H300PETEHUIO UMEET CIENYIOIIYIO CTPYKTYPY:
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HO OH
HO 2 O\/\/\/\ i
/P
071™0
AcHN Ol \I\‘
HOQH
0] Bx
HO%O\/\/\/\O/P\O/\/\O/}VO p—0O
AcHN Qw
0 ‘T -
HO OH l'{.\ A
) O\/\/\/\OzéHo
HO
NHAc

r7ie KaXablil N He3aBUCUMO paBeH oT 1 1o 20;

Q13 npeacrasisier coboii H umn O(CH»)2-OCH3;

A mpencrasisieT co00H MOAN(UIMPOBAHHBINA OJUTOHYKJICOTUN; U
Bx npencrasisier co00¥ reTepoLKINIeCKUi OCHOBHOM (hparMeHT.

B cnenyromem BapuaHTe COeUHEHUE M0 N300PETEHUIO UMEET CIEAYIOLIYIO CTPYKTYPY:

1
HO—1|)=O
O\&BX
(I)\ Qi3
H0—1|>:0
0
HO OH (Q(I)l
HO Qo i
_P
AcHN Mot 0
¢ OH Yy) oz
HO OH n R
o) O o} 0
O 1]
|
AcHN OH C)o OH
0
o O o p JJ)
o |\O n
o o
NHAc

r7ie KaKAbli N HE3aBUCUMO paBeH oT 1 o 20;
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Q13 mpencrasmsier codoii H mm O(CH2),-OCHj;
A npencrasisier coboit MOoau(ULINPOBAHHBIN OJMTOHYKJIEOTHL;
Z npencrasisier co0oit H uimu CBSI3aHHYIO TBEPAYIO MOMJIOXKKY; U

Bx npeacrasisier coOol reTeponMKINIeCKUi OCHOBHOH (pparMeHT.

5
B crenyroiem BapuaHTe COEAMHEHHE MO M300PETEHUIO UMEET CIIENYIOIIYIO CTPYKTYPY:
i
HO—1|’=O
O O _Bx
o Qi3
|
HO—ll’:O
O
3
HO OH 0
@)
o N
AcHN o o
o Q3
HO 0
HO \/\/\/\O,ll)\ 00 (l) ;
AcHN OH o)
0]
Ho OH b //)
O O\/\/\/\ O HO
HO 0
NHAc
10 r7ie KaKAbli N HE3aBUCUMO paBeH oT 1 ao 20;

Q13 mpencrasmsier codoii H wu O(CH2),-OCHj;

A npencrasisier coboit Moau(ULMPOBAHHBIN OJUTOHYKJIEOTUL;

Z npencrasisier co0oit H umu CBS3aHHYIO TBEPAYIO MOMIOXKKY; U
Bx npexncrasisier cobol reTeponUKINIeCKHi OCHOBHOH (pparMeHT.

15
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B crnenyromem BapuaHTe COeAMHEHHUE 110 M300PETEHUIO UMEET CIIENYIOIIYI0 CTPYKTYPY:

OHOH

AcHN NH

H
H N H‘\e HMN\H/BO N
N HO-P=0
//r O O 6 O Bx
\/\/\)’NH o Qs
Ho 2Ho, 0 HO—I:’ZO

HO A
NHAc

rae Qi3 nmpencrasisier coboit H unu O(CH»)2-OCH3;
A mpencrasiseT co00H MOAN(PUIMPOBAHHBINA OJMTOHYKJICOTUN; U

Bx npencrasisier co00¥ reTepoLKINIeCKUi OCHOBHOM (h)parMeHT.

B cnenyromem BapuaHTe COeUHEHUE M0 N300PETEHUIO UMEET CIEAYIOLIYIO CTPYKTYPY:

OH OH

HO%&/ \/\/\)L
0 NH

AcHN H o H HO—]l):O
(@) O _Bx
OH SN \q
" Lo OJ\/\>’ o
|
HO HO=F=0
NHAc A

rae Qi3 npencrasisier coboit H mmm O(CH»)2-OCH3;
A mpencrasisier coO0H MOIU(UITUPOBAHHBIN OJTUTOHYKJIEOTU, U

Bx npencrasisier coOol reTeponUKINIeCKHi OCHOBHOH (pparMeHT.
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B crnenyromem BapuanTe COeAMHEHHUE 110 H300PETEHUIO UMEET CIENYIOIIYI0 CTPYKTYPY:

HOOH )
O o N
022 N
AcHN o
HOOH P o] o)
HO Q O/\(\j:;H O HJ\/\/U\H/\H;\O\
AcHN 0O HO-P=0
0O O Bx
HQOH \(_T
0 s
HO O H 0 ? Q13
NHAC 10 HO-F=0
A 2
5 rae Qi3 nmpencrassier coboit H unu O(CH»)2-OCH3;

A mpencrasisieT co00H MOAN(UIMPOBAHHBINA OJMTOHYKJICOTUN; U

Bx npencrasisier co00¥ reTepoLKINIeCKUi OCHOBHOM (hparMeHT.

B cnenyromem BapuaHTe COeTUHEHUE M0 N300PETEHUIO UMEET CIEAYIOLIYIO CTPYKTYPY:

O
HOOH P

HO&% 0 O/ ? OPP\H
\/\/\ﬂ/N
AcHN o o o
HOOH O’g\ /\/\O/ﬂ\/o\
O =
Ho&\v NN . b O B
AcHN o B \(_T
o Shk g
HO%/ N HO—$=0

HO O A
10 NHAc

rae Qi3 npencrasisier coboit H mimm O(CH»)2-OCH3;
A mpencrasisier coO0l MOIU(PUITUPOBAHHBIN OJTUTOHYKJIEOTU, U

Bx npencrasisier coOol reTeponUKINIeCKHi OCHOBHOH (pparMeHT.
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B crnenyromem BapuaHTe COeAMHEHHUE 110 M300PETEHUIO UMEET CIIENYIOIIYI0 CTPYKTYPY:

i
HO—II’=O
O\(STBX
HQOH o 0 o
o) Aﬁ)k HO-P=0
O N
HO% f H/\H;\H /
o AcHN o H o) o) -0
HO N 3
0 o N/\H/ NJ\/\/U\N
HO 4 H "2 O
AcHN OH
HOOH @)
HO VAR
AcHN
rae Qi3 npencrassier coboit H unu O(CH»)2-OCH3;
5 A npencrasisieT co00H MOAN(PUIMPOBAHHBINA OJMTOHYKJICOTUN; U

Bx npencrasisier co00¥ reTepoLKINIeCKUi OCHOBHOM (hparMeHT.

B crnenyromem BapuanTe COeIMHEHHE MO M300PETEHUIO UMEET CIENYIOIIYI0 CTPYKTYPY:

HOOH o) o)
0 OWNMN
HO 3 H H
AcHN H O (0]
HOOH N J]\/\/u\
N N
oo~ H HAHZ\Q
HO 3 H O HO-I|’=O
AcHN
c OOH o O\&BX
HO O 3 H H (lj Q13
AcHN HO—Il’ZO
A
10 rne Qi3 nmpencrasisier cobori H wmu O(CHa),-OCHj;

A mpencrasisier coO0l MOIU(UITUPOBAHHBIN OJTMTOHYKJIEOTH, U

Bx npeacrasisier coOol reTeponUKINIeCKH OCHOBHOH (pparMeHT.
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B crnenyromem BapuaHTe COeAMHEHHUE 110 M300PETEHUIO UMEET CIIENYIOIIYI0 CTPYKTYPY:

HO
QLN Yt
HO H O * Ho- ll) =0

rae Qi3 npencrasnsier coboit H nnu O(CHz)2-OCH3;
A npencrasisier codoi MOAM(ULINPOBAHHBIN OJUTOHYKJICOTUN;, U

5 Bx npencrasisier co00l reTepoLKINIeCKUil OCHOBHOM (h)parMeHT.

B cnenyromem BapuaHTe COeTUHEHUE MO N300PETEHUIO UMEET CIEAYIOLIYIO CTPYKTYPY:

OH
HOOH \
Veavh s
HO 3 o) o
AckN O=P-0H
iy
0
HOOH \
0 O/\(\aax\n/N
HO e} 0
AcHN [
O=p-OH A
O HO—P=O
HOOH Bx
Q OWQO .
ACHN

OH
rae Qi3 npencrasisier coboit H mmmn O(CH»)2-OCHs;
10 A mpencrasisier coO0l MOIU(PUITUPOBAHHBIN OJTMTOHYKJIEOTU, U

Bx npencrasisier coOol reTeponUKINIeCKHi OCHOBHOH (pparMeHT.
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B cnenyrouem BapuaHTe COeJUHEHHE 110 I/1306peTeHI/IIO HMEET CIENYIOLIYIO0 CTPYKTYPY:

HOOH

H
AcHN

HOOH

H
AcHN

HOOH

H
AcHN

%W“ﬁ”?

&WWMQ

o= T OH

%mm*?

o= ? OH
1
HO-P=0

]
\d Qi3
|

P=0

OH

rae Qi3 npencrasisier coboit H unu O(CH»)2-OCH3;

5 A mpencrasisieT co00H MOAN(UIMPOBAHHBINA OJMTOHYKJIEOTUN; U

Bx npeacrasisier coO0l reTepoLMKINYeCKHii OCHOBHOH (pparMeHt.

B crnenyromem BapuanTe COeAMHEHUE MO M300PETEHUIO UMEET CIIENYIOIYI0 CTPYKTYPY:

HOOH I/\OH
Ho AV A\
AcHN o—p_oh
e
HOOH N/J
0
Ho&ﬂ/om \\O
AcHN o=b—on
b
O ho- b=0
HQOH /’/

Y \Q

\ Q13

AcHN
P O
OH
10 rae Qi3 nmpencrasisier coboii H wm O(CHa),-OCHj;

A mpencrasisier coO0l MOIU(PUITUPOBAHHBIN OJUTOHYKJICOTH, U

Bx npeacrasisier cobol reTeponMKINIeCKUi OCHOBHOH (pparMeHT.
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B crnenyromem BapuanTe COeAMHEHHUE 110 H300PETEHUIO UMEET CIENYIOIIYI0 CTPYKTYPY:

OH
HOOH
Ho &w oY wﬁk ",
AcHN
o= ||3 OH
o)
HoOH
AcHN
o= F|> OH A
O HO-P=0
HOOH o] O _LBx
o= oy S
AcHN o—_ ¢
p=0
OH

rae Qi3 npencrassier coboit H unu O(CH»):-OCH3;
5 A npencrasiisier coOoi MOAM(ULMPOBAHHBIN OJUTOHYKJICOTU, U

Bx npencrasisier coO0¥ reTepoLKINIeCKUi OCHOBHOM (hparMeHT.

B cnenyromem BapuaHTe y COeIUHEHHUS 110 N300PETEHHIO KOHBIOTUPYIOLIAsk FPyIa

COZIEPIKHT:
10
HO OH
HO 2 OWH
N
AcHN H
0 N o 0
H H O 0 J\/\)]\N () Q OB
N 0 NH 2)6— O-"P
Ho OH D %’ /\q
o o) O\/\/\\g O 0 OH o Q1s
NHAC AN N HO_IT_O
H O A
0]
OHO 0
HO
HO
NHAc

rae Q13 nmpencrasnsier codoit H mmm O(CHz)2-OCHs;
A mpencrasisier coO0l MOIU(UITUPOBAHHBIN OJTMTOHYKJICOTH, U

Bx npencrasisier cobol reTeponMKINIeCKHi OCHOBHOH (pparMeHT.

15
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B crnepyromem BapuaHTe y COEIUHEHNUs 110 N300PETEHNIO KOHBIOTUPYIOLIAsl FPyIa

COZIEPIKHT:

HOOH

Eiii4vo”T7“NJT\

HQOH
O/\(\,)/\NJ\/_O\B\ J\/\/U\N/\M/\O\“

&Q/ O ,Bx
AcHN /~j§_2f
OH o) Q13
Q A
Ho&w@ﬁfﬁ o

AcHN
5 rae Qi3 nmpencrasnsier coboit H unu O(CH»):-OCH3;

H

A mpencrasisieT co00H MOAN(PUIMPOBAHHBINA OJMTOHYKJICOTUN; U

Bx npencrasisier co00¥ reTepoLKINIeCKUi OCHOBHOM (hparMeHT.

B cnenyromem BapHaHTe y COEAMHEHNUS 110 H300PETEHUIO KOHBIOTHPYIOIIAst IPyIIna

10  coOep Kur:

HOOH
%OAW\ 0
AcHN
HOOH 0]
0 O 0 o
Hoﬁ\yo/\f’):\” NJJ\/\)LNWO—B—O 0., Bx
AcHN H H OH ¢
c 0) Qi3
HoOH HO-P=0

0 N
oji:%¢v0/7ﬁ:_H
AcHN
rae Qi3 nmpencrasisier coboit H mmm O(CH»)2-OCHs;

A mpencrasisier coO0H MOIU(PUITUPOBAHHBIN OJMTOHYKJICOTH, U

15 Bx mpencrasisier coO0i reTepOLUKINIeCKUil OCHOBHOW ()parMeHT.

B crnenyromem BapuaHTe y COEAMHEHUS 110 H300peTeHmo By BBIOpaH U3 aneHnHa,

r'yaHruHa, TUMWHA, ypalujia UJIN OUTO3WHA, U S-MeTI/IJII_II/ITOSI/IHa.

B crnenyromem BapuaHnTe y COeAMHEHUS 10 n300peTeHmo By mpencrasisier coboi

20 AQICHUH.
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B cnenyromem BapuaHTe y COeIUHEHUs IO U300peTeHnto By mpencrasisier codoit
THUMMHH.

B cnenyromem BapuaHTe y coeiMHEHUS 110 n300peTeHnto Q13 MpencrasisieT coOOon
O(CH>),-OCHs.

B cnenyromem BapuaHTe y coenuHeHuUs o nu3odperenuto Qi3 npeacrapisier codoii H.

B cnenyromem BapranTe n300peTeHHE OTHOCUTCS K KOMITO3ULIMH, COAEpIKaLIeh
COCAMHCHUE KaK YKa3aHO BbILIC UJIN €r0 COJIb U IO MEHBbIIEN MEpPE OAUH (bapMaI_IeBTI/ILIeCKI/I
npueMIIEMBbI HOCUTENb WU pa30aBUTENb.

B cnenyromem BapuanTe n300peTeHNe OTHOCUTCS K MPOJIEKAPCTBY, COAEpIKALIEMY
COEJIMHEHHE KaK YKa3aHO BbILIE.

B cnenyromem Bapuante n300peTeHHE OTHOCUTCS K CIIOCO0Y, KOTOPBIH BKIIFOYAET
BBEJICHHE JKHBOTHOMY COEIMHEHMSI KaK YKa3aHO BbIIIE, WJIH KOMITO3ULUHU KaK YKa3aHO BBIIIE
WM TPOJIEKAPCTBA KaK YKa3aHO BBILIE.

ITpu 5TOM KMBOTHOE MOKET MPENCTABISATH COOOI UenoBeKa.

B cnenyromem BapuaHTe H300peTEHNUs CIOCOO BBEICHUS] COSAMHEHHSI IPEAYIPEXkKIaeT,
Je4UT, 00JIeryaeT 1IN 3aMeIIsIeT IPOrPeCCUPOBAHNE TPAHCTUPETHHOBOTO aMIJIONA03a.

B crnenyromem Bapuante n300peTeHust Crocod BKIFOYAET COBMECTHOE BBEICHHE
YKa3aHHOTO COEIMHEHHs MJIM KOMITIO3UIIMU U BTOPOTO areHTa.

B cnenyromem BapuaHTe U300pETEHHUS COSAMHEHNE UTH KOMITO3UIIUIO U BTOPOU areHT
BBOZSIT OTHOBPEMEHHO.

B crenyromem Bapuante n3o0pereHus cnocod BBEACHNUE OCYLIECTBISIIOT B XOPHOUIHOE
CIIETEHHE.

B crenyromem Bapuante n300peTeHHE OTHOCHTCS K CTIOCO0Y CHIDKEHHSI SKCITPECCHH
MPHK wn Oenka TpaHCTHPETHHA Y KUBOTHOTO, BKJIFOUYAIOIIEMY BBEIEHHE YKa3aHHOMY
JKUBOTHOMY COCIMHECHUA KaK YKa3aHO BbIIIC, KOMIIO3UIMH KaK YKa3aHO BBIIIC U
MPOJIEKAPCTBA KaK YKAa3aHO BBIIIE, IJIsl CHIDKEHUSI, TAKUM o0pa3om, skcnpeccun MPHK wmu
OeJlka TPAHCTUPETHHA Y KUBOTHOTO.

B cnenyromem BapuaHTe n300peTEHHs B CIIOCO0E KUBOTHOE MPEACTABIISIET COOOU
YeJoBeKa.

B cnenyromem BapuanTe n3o0pereHus B criocode cHmkenne sxcnpeccnn MPHK wmmn
OenKka TPaHCTUPETUHA MPEAYIPEIKAAET, JIEUUT, 00JIerdaeT UiTH 3aMeJISIET POTPECCHPOBAHNE
TPaHCTUPETUHOBOI'O aMHJION103a.

B cnenyromem BapuanTe H300peTEHHs B CIIOCOOE MPENYCMOTPEHO COBMECTHOE BBEICHUE

YKa3aHHOTO COCAMHCHWA UM KOMIIO3UIIMKU U BTOPOT'O arcHTa.



10

15

20

25

30

198

B cnenyromem BapranTe H300peTEHHS B CIIOCO0E MPENyCMOTPEHO OJJHOBPEMEHHOE
BBEJICHHE COEAVHEHUs NI KOMIIO3ULIMA U BTOPOT'O areHTa.

B cnenyromem BapuanTe n300peTeHNs B CIIOCOOE YKA3aHHOE COSIMHEHNE HITH
KOMITO3HULIMIO BBOJST B XOPUOUAHOE CIJIETEHUE.

B cnenyromem BapuanTe n300peTeHNE MPEAYCMATPUBAET CIIOCOO JIEUEHUS
TPaHCTHUPETHHOBOTO aMIJIONI03a Y CyOBEKTa, BKIIIOYAIOIIUI BBEIEHUE YKA3aHHOMY CYOBEKTY
TepaneBTHIECKH 3(PPEeKTUBHOTrO KOIMYECTBA COEAMHEHHUS KaK YKa3aHO BbIIIE, KOMITO3ULIMH KaK
YKa3aHO BBILIE UJIH MPOJEKAPCTBA KAK YKA3aHO BbILIE.

IIpu 5TOM BBEAEHNE YKA3aHHOTO COEIMHEHNs] MJIM KOMITO3ULUN YMEHBINAET [0 MEHbLIEH
Mepe OIMH CHMIITOM, CBSI3aHHBIN C TPAHCTUPETHHOBBIM aMUJIOUI030M, BBIOPAHHBIM U3 IPYIIIIHI
cocToslIel n3 OeCOKONCTBA, OTCYTCTBUS KOOPAUHALIMY, HUCTarMa, ClacTU4eCKOro rnaparapesa,
OTCYTCTBUSI MBILIEYHOI KOOPIMHALINY, HAPYIIEHUsI 3pEHUs], OECCOHHHLIBI, HEOOBIYHBIX
OLLYLIEHUH, MUOKJIOHYCA, CJIETOTHI, IOTEPU PEe4YH, KUCTEBOIO TYHHEIBHOIO CHHAPOMA, CYIOPOT,
cy0apaxHOMAIBHOTO KPOBOM3JIUSIHUS, MHCYJIBTA U KPOBOU3JIMSIHUS B MO3T, THApOLedaTuH,
aTaKCUU U CNACTUYECKOrO Napajnya, KOMbl, CCHCOPHOU HENPONaTuH, NapecTe3uu, FTUnecTe3nH,
MOTOPHOI HEMpONaTUU, aBTOHOMHON HEHPONaTHH, OPTOCTATUYECKON TMIIOTEH3HH,
MEPUOIUYECKOr0 3a10pa, NEPUOAUIECKON AMapEn, TOIIHOTHI, PBOTHI, CHUKEHUS
MOTOOTAENECHUs], UMIIOTEHLINHU, 3aJ1€PKKU ONOPOKHEHUS KENYAKA, 3a€P>KKU MOUECHUCITY CKaHUs,
HeepKaHUsI MOYH, IPOrPECCUBHON KapAMOINAaTUH, YCTAJIOCTH, OABIIIKH, IOTEPH BeCa,
OTCYTCTBHS AIMETHTA, OHEMEHUS, TIOKAJIBIBAHHS, CIA0OCTH, YBEITHYSHUS S3bIKA,
HePOTUIECKOTO CHHAPOMA, 3aCTONHOM CEPIeYHON HEAOCTATOYHOCTH, OBIIIKU TTPU
(bu3nYecKoil Harpy3ke, mepudepudecKux OTEKOB, APUTMHH, YUAIIIEHHOTO CepaueOreHusl,
rOJIOBOKPY KEHUSs, 0OMOPOKa, MOCTYPaJIbHOM TMIIOTOHUH, 3a00/IeBaHui nepudepudecKoi
HEPBHOM CUCTEMBI, CECHCOMOTOPHBIX HAPYILIEHUN, HEBPONIATUN HUKHUX KOHEYHOCTEH,
HEBPOMNATUHU BEPXHUX KOHEYHOCTEH, rUNepaire3u, U3MEHEHNs1 OLYLEHUs] TEMIIePaTypBbl,
cnaboCTH B HUJKHUX KOHEYHOCTSIX, KaXEKCHH, MePHU(PEPUIECKUX OTEKOB, T€NaTOMErany,

Ny PITy PblL, AUACTOIUUECKON TUCHYHKIIUH, TPEKAEBPEMEHHBIX JKEJTYJOUKOBBIX COKPAILEHHHH,
YeperHOH HeBPOIIATHsI, CHIDKEHHSI ITyOOKHX CYXOKHIIbHBIX peIekCcoB, AETIO3UI0B AMHJIONA B
CTEKJIOBHJIHOM TeJle, IOMYTHEHHUS CTEKJIOBHIHOTO TeJla, CYXOCTH TJ1a3, TNIAyKOMBIL, 3y04aToro
BHEIIHErO BU/IA 3padKa U OTEKOB HOT U3-32 3a[I€PKKH KUIKOCTU B OPTaHU3ME.

B crnenyromem BapuanTe n300peTEeHHE MPEAYCMATPUBAET COBMECTHOE BBEICHNE
YKa3aHHOT'O COeIMHEHUS WJIM KOMIIO3ULIMU U BTOPOrO areHTa.

B cnenyromem BapuanTe n300peTeHUs B CIIOCO0€ YKA3aHHOE COSIMHEHNE HITH

KOMITO3HUIIUIO U BTOpOfI Ar¢HT BBOAAT OAHOBPEMCHHO.



10

15

20

25

30

35

199

B cnenyromem BapuanTe n300peTeHNs B CIIOcO0e YKa3aHHOE COSIMHEHNE HITH
KOMIIO3HULIMIO BBOASAT B XOPHUOUJHOE CIUIETEHUE.

B cnenyromem BapuaHnTe nu3o0peTeHHs B cIoco0e CyOBEKT MPEACTaBIISIET COOOM
4eJoBeKa.

B cnenyromem BapuanTte nzoOpereHne oTHOCUTCsS K COSIUHEHUIO, COepIKaIeMy
MOAN(UIUPOBAHHBIN OJMTOHYKJICOTHU ] U KOHBIOTUPYIOIIYIO TPYIIITY, IPH 3TOM
MOAN(UIMPOBAHHBIN OJMTOHYKJIEOTH COCTOHUT U3 8-80 CBSI3aHHBIX HYKJIEO3HIOB U UMEET
MOCJIEIOBATENBHOCTD a30TUCTHIX OCHOBAaHUH, MO MeHbLuel Mepe Ha 85%, 90%, 95% wunu 100%
kommuiemenTapuayo SEQ ID NO: 1, kogupyromyto supyc renatura B (HBV).

B crenyromem Bapuante nsobperenuss y CoequHEHHs OCIENOBATENbHOCTD a30TUCTBIX
OCHOBAaHUH MOAM(PULIMPOBAHHOTO OJMIOHYKJIEOTHIA KOMIUIEMEHTAPHA a30TUCTBIM OCHOBAHUSIM
1583-1602, 1780-1799, 411-427, 1266-1285, 1577-1596, 1585-1604, 1583-1598, 1264-1279
wn 1780-1797 B SEQ ID NO: 1, u npu 3TOM yKa3aHHBIA MOIU(PHUINPOBAHHBINA OJMTOHYKJIEOTU T
no MeHbIeit mepe Ha 85%, 90%, 95% umu 100% kommiementaper SEQ ID NO: 1.

B crnepyromem BapuaHTe H300peTEHUs y CoenuneHust MOIU(UIIMPOBAHHBIHN
OJIMTOHYKJIEOTUA COCTOUT u3 10-30 CBA3aHHBIX HYKJIEO3UAOB M HMMEET IOCIEN0BATENbHOCTD
A30TUCTBIX OCHOBAaHUM, COAEPKAILYI) MO MEHbIIEH Mepe 8 CMEeXHBIX a30THCTBIX OCHOBaHUMN
m000# 13 rocaenoBaTenbHOCTEN a30ThCcThiX ocHoBanuii SEQ ID NO: 3,4, 5,6, 7, 8,9, 10 nin
11.

B cnenyroomem BapuaHTe H300peTEeHUs y Coenunenus: MoauduLIHUPOBAHHBIN
OJIUTOHYKJIEOTH/  HMMEET IOCJIEeNOBATebHOCTh  a30THUCTBIX  OCHOBAaHUMN,  COMAEPIKALIYIO
MoclieIoBaTeNbHOCTh, nepeunciernyo B SEQ ID NO: 3, 4,5,6,7,8,9, 10 unu 11.

B cnenyromem BapuaHTe H300peTeHUs y Coenunenus: MoauduUHUPOBAHHBIN
OJIMTOHYKJIEOTH/ HUMEeT IOCJIeAO0BaTENbHOCTh a30TUCTBIX OCHOBAHMM, COCTOSINYIO U3
nocnenoBatenbHOCTH, niepeuncienron B SEQ ID NO: 3,4, 5,6,7,8,9, 10 wm 11.

B cnenyromem BapuaHTe H300peTeHUs y Coenunenus: MoauduIUPOBAHHBIN
OJIUTOHYKJIEOTH/ COJEPKUT:

CErMEHT I'3I1a, COCTOALIUHN U3 CBA3aHHBIX J€30KCHHYKJIEO3UOB;

CErMEeHT 5’ -Kpblja, COCTOSALIUI U3 CBS3aHHbBIX HYKJIEO3UOB; U

CErMeHT 3’ -Kpblja, COCTOSALIUIN U3 CBSI3aHHbBIX HYKJIEO3UOB,

IIPU 3TOM CErMEHT I3Ma PACMOJOXKEH MeXAy CErMEHTOM 5’-Kpblla U CEerMEHTOM 3 -
Kpbla, M KaXXAbIH HYKJEO3UJ CermMeHTa 5’-Kpbula copepkur 2°-O-MeTOKCH3ITHII-caxap, U
KaQXAbIl HyKJIEO3UJ CerMeHTa 3 -Kpplia cofepkuT 2°-O-MeTOKCH3TUII-caxap, U Kaxkaas
MEKHYKJICO3HIHAsl CBSA3b TNPENCTaBIsieT co0oil THo(ochaTHYO CBs3b, M MPH 3TOM KaKIBIHA

LUTO3HH MPENCTABISIET COOON S-METHIILIUTO3HUH.
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B cnenyromem BapuaHTe u300peTeHUs y Coenunennss MomupHUUUPOBAHHBIN
OJIUTOHYKJIEOTU/ COJEPKUT:

CETMEHT I'3I1a, COCTOSALIMHN U3 CBA3aHHBIX J€30KCHHYKJIEO3UOB;

CErMEHT 5’ -Kpblja, COCTOSALIUI U3 CBSI3aHHBIX HYKJIEO3UO0B; U

CErMEeHT 3’ -Kpbljia, COCTOSALINI U3 CBSI3aHHBIX HYKJIEO3UOB;

IIPU 3TOM CErMEHT I3Ma PACMOJIOXKEH MEXAYy CErMEHTOM 5’-Kpblla U CETMEHTOM 3 -
KpblIa, U KaXAbIH HYKJIEO3UJ CErMEHTa S5’ -KpbUla COIEPKUT 2’-O-METOKCHITUJI-Caxap WU
CTEPUUECKH 3aTPYAHEHHBIN 3TUJI-Caxap, U KaKAbIM HYKJIEO3U ] CErMEeHTa 3’ -Kpblla CONEPKUT 2 -
O-MmeTokcusTHNI-Caxap WM CTEpUYECKH  3aTPYAHEHHBIH  OTUI-Caxap, U Kaxzaas
MEKHYKJICO3UIHAsI CBA3b INpPENCTaBisieT co00i THO(OChaTHYIO CBs3b, M MPHU 3TOM KaKIBIN
LIUTO3HH IMPENCTABISIET COOON S-METHILIUTO3UH.

B cnenyromem Bapuanre nsobperenust CoenrHeHHE sIBISIETCS OMHOLCTIOYESYHbIM.

B cnenyromem Bapuante nzodperenust CoenquHeHUe sIBISIETCS IBYXLENOYSUHbIM.

B crnepyromem BapuaHTe H300peTEHUs y Coenunenust MOIU(UIIMPOBAHHBIN
OJIMTOHYKJIEOTHJ] COZEPXKUT MO MEHbIIEeH Mepe OHy MOAU(PHULHPOBAHHYIO MEXKHYKICO3UIHYIO
CBSI3b.

B cnenyromem BapuanTte u300peTeHUs y Coenunenuss MoauduLUIpOBaHHAS
MEXHYKJICO3HIHAsL CBsI3b MPENCTaBIsIeT COO0H THO(POCPATHYIO MEKHYKICOZHIHYIO CBS3b.

B cnenyroomem BapuaHTe H300peTEeHUs y Coenunenus: MoauduLUHUPOBAHHBIN
OJIMTOHYKJIEOTH]] CONEPKUT MO MEeHbLIeH Mmepe OnHy (ochonudpupHyrO MEKHYKICO3UTHYIO
CBSI3b.

B cnenyroomem BapuaHTe H300peTeHUs y Coenunenus: MoauduIHUPOBAHHBIN
OJIMTOHYKJIEOTH]] COAEPIKUT N0 MeHbIIeH Mepe 2 ¢pochoanspupHbIe MEKHYKICO3UTHBIEC CBS3H.

B cnenyromem BapuaHTe H300peTeHUs y Coenunenus: MoauduUHUPOBAHHBIN
OJIMTOHYKJIEOTH]] COAEPIKUT IO MeHbIIel Mepe 3 ¢pochoanzprupHbIe MEKHYKICO3UTHBIE CBS3H.

B cnenyromem BapuaHTe H300peTeHUs y Coenunenus: MoauduIUPOBAHHBIN
OJIMTOHYKJIEOTH]] COAEPKUT N0 MeHbIel Mepe 4 ¢pochoanzpupHbIe MEKHYKICO3UTHBIE CBS3H.

B cnenyromem BapuaHTe H300peTeHUs y Coenunenuss MomupUUUPOBAHHBIN
OJIMTOHYKJIEOTH]] COAEPIKUT IO MeHbIIeH Mepe S GhochoansprupHBIX MEKHYKIEO3HIHBIX CBSI3EH.

B cnenyromem BapuaHTe H300peTeHUs y Coenunennss MomupUUUPOBAHHBIN
OJIMTOHYKJIEOTH]] COAEPIKUT N0 MeHbIIeH Mepe 6 dhochoansPUpHBIX MEKHYKIEO3HIHBIX CBSI3EH.

B cnenyromem BapuaHTe H300peTeHUs y Coenunennss MogupHUUUPOBAHHBIN

OJIMTOHYKJIEOTH]] COAEPIKUT N0 MeHbIIeH Mepe 7 dhochoansprupHbIX MEKHYKIEO3HIHBIX CBSI3EH.
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B cnenyromem Bapuante m3obperernss y CoennHEHUs KaKasi MEXHYKJICO3HIHAsI CBSI3b
MOIU(ULIMPOBAHHOTO OJIMTOHYKJIEOTHAA BbiOpaHa u3 (GochoaudpUpHON MEKHYKICO3UITHON
CcBs13U U THO(OCHATHON MEKHYKICO3UIHOMN CBSI3H.

B cnenyromem Bapuante mzobperernss y CoennHEHUs KaKnash MEXHYKICO3HIHAs CBSI3b
MO ULITPOBAHHOTO OJIUTOHYKJIEOTH/IA NPEICTaBIISIET coboit trodocharHyro
MEKHYKJICO3UIHYIO CBS3b.

B cnenyromem Bapuante usobperenuss Coenmunenme, coctout u3 ISIS 505358 wu
KOHBIOTUPYIOILEH IPYIIIbL

B cnenyromem Bapuante usodOperenuss Coenunenme, coctout u3 ISIS 509934 wu
KOHBIOTUPYIOILEH IPYIIIIbL

B cnenyromem Bapuante uzodOperenuss Coenunenme, coctoutr u3 ISIS 510100 wu
KOHBIOTUPYIOIEH TPYIIIbL

B cnenyromem Bapuante uzobperenuss Coemunenue, cocroutr u3 ISIS 552023 wu
KOHBIOTUPYIOIEH TPYIIIbL

B cnenyromem Bapuante uzobperenuss Coenmunenue, cocroutr u3 ISIS 552024 u
KOHBIOTUPYIOIEN TPYIIbL

B cnenyromem Bapuante uzobperenuss Coemunenue, cocroutr u3 ISIS 552032 u
KOHBIOTUPYIOIEH TPYIIIbL

B cnenyromem Bapuante uzobperenuss Coemunenuwe, coctout u3 ISIS 552859 wu
KOHBIOTUPYIOIEN TPYIIIbL

B cnenyromem Bapuante uzobperenuss Coemunenuwe, coctout u3 ISIS 552925 wu
KOHBIOTUPYIOIEH TPYIIIbL

B cnenyromem Bapuante uzobperenuss Coemunenuwe, coctout u3 ISIS 577119 wu
KOHBIOTUPYIOIEH TPYIIIbL

B cnenyromem BapuanTe n300peTeHUs] KOHBIOTUPYIOINAS TPYIINA CBS3aHA C
MOAU(UIUPOBAHHBIM OJJMTOHYKJIEOTHIOM Ha 5’-KOHIIE MOTU(PHUIIPOBAHHOTO
OJIUTOHYKJIEOTH/A.

B cnenyromem BapuanTe n300peTeHUs] KOHBIOTUPYIOINAS TPYIINA CBS3aHA C
MOAU(UIUPOBAHHBIM OJJUTOHYKJIEOTHIOM Ha 3’-KOHIIE MOTU(PHUIIPOBAHHOTO
OJIUTOHYKJIEOTH/A.

B cnenyromem BapuanTe n300peTeHUs] KOHBIOTUPYIOIIAS TPYIINA CONEPKUT POBHO OAHH
JIUTaHN.

B cnenyromem BapranTe n300peTeHNsI KOHBIOTUPYIOLIAs IPYIIa COAEP’KUT POBHO 1B

JIMradja.
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B cnenyromem BapranTe H300peTEeHNs] KOHBIOTUPYIOIIAS TPYIIa COAEPKUT TPH I
Oosee TUraHaoB.

B cnenyromem BapuanTe n300peTeHUs] KOHBIOTUPYIOIIAS TPYIINA CONEPKUT POBHO TPU
JIUraHaa.

5 B cnenyromem BapuanTe H300peTEHHsI JIMTaH] BBIOPAH U3: MOJKMCaXapuia,
MOAU(UIMPOBAHHOTO MOJIMCAXAPHUIA, MAHHO3BIL, FAJIAKTO3bI, IPOU3BOAHIOTO MAHHO3BI,
NPOU3BOIHAOrO ranakrossl, D-ManHONMMpaHo3bl, L-ManHonupano3bl, D-apadunossl, L-
rajakTo3bl, D-kcunodypanossl, L-kcunodypanossl, D-rimoko3sr, L-rimroko3sl, D-ramakTossr, L-
rajaxkTo3bl, a-D-manHO(ypanosel, -D-manHO(ypaHo3l, 0-D-ManHOMMpaHo3EL, B-D-

10  Ma"HONHMPaHO3bl, 0-D-rmokonupanossl, B-D-rmrokonupanossl, a-D-rmokodypanossl, B-D-
riokodypanossl, o-D-ppykrodypanossl, a-D-ppykronupanossl, o-D-rajakronupaHossl, 3 -D-
raJlakTONMUPaHo3bl, o-D-ramakrodypanossl, B -D-ranakrodypaHosbl, IIIOKO3aMUHA, CHATOBOM
KUCNOTHI, 0-D-ramakrozamuna, N-aleTuiraiaktosamuta, 2-aMuHo-3-0-[(R)-1-kapOokcus T |-
2-ne30kcu-f-D-rIroKonupaHo3sbl, 2-1e30KCH-2-MeTUIIAMUHO-L-TTFOKOMUPaHO3bl, 4,0-THu1e30KCH-

15  4-popmamuno-2,3-mu-O-meTiin-D-MaHHONMpaHO3BI, 2-1e30KCH-2-Cyb(poaMHHO-D-
TTIOKOITPAHO3bI, N-TIIHKOJIONII-0-HEHPAMUHOBON KUCIIOTBI, S-THO-B-D-TrIroKomupaHo3bl, METHI
2,3,4-tpu-O-auerun- 1 -tno-6-O-rpurun-o-D-rimokonupanosuna, 4-tuo-3-D-ranakronupaHossl,
st 3,4,6,7-terpa-O-anerun-2-ne30kcu- 1, 5-mutno-o-D-enoko-renronupanosuaa, 2,5-aHruapo-
D-annononutpuna, pudossi, D-pubdossl, D-4-tnopu6o3sl, L-pudo3bl, L-4-THoprubo3bl.

20 B cnenyromem Bapuante n300peTeHUs] KaXKAbIi JIMTaH MPeACTaBisieT coOoii N-
alleTUITalakTO3aMUH.

B cnenyromem BapuanTe n300peTeHUs] KOHBIOTUPYIOINAS TPYIIA CONEPIKHUT:

HO OH
HOX=8 o H
AN YN i
0 0 0
N N 200 N~(CH2)s—0—}
N o) NH —(CH2)e—0—
Ho OH D H
0 o\/\/\\g I3
HO
NHAc A
HN N
OH O
0
Ho_ \ 2
HO
NHAc

25

B cnenyromem BapuanTe H300peT€HUs] KOHBIOTUPYIOIIAS TPYIIA CONEPIKHUT:
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HOOH 0]
0]
Ho&w@ . u)i
AcHN o
L J\/’- EL/A\ji
O
o= Y o
AcHN @)
HQOH /L_J
O
Ho&%o/\ﬁ:\” 0]
AcHN

B cnenyromem BapuanTe n300peTeHHs] KOHBIOTUPYIOIIAS TPYIINa CONEPKHUT:

HOOH

0
Ho&ﬂ/o/\ﬁ:\
AcHN
HQOH
o]
H O%OA(V):\N J\/\/U\N/\(")/\O—
AcHN
HOOH
o= 07N O

5 AcHN
B cnenyromem BapuaHTe U300peTEHUS] KOHBIOTHPYIOIIAS TPYIINA CONEPIKUT:

OHOH
HO 0

AcHN
OHOH

;if?Q/O\/\V/\/ﬂ\/Ei TIE;LN/\\,/\./’\"/N~H/

Ho PH

0 o
HO

NHAc

10

B crenyromem BapuanTe n300peTeHHs] KOHBIOTUPYIOIIAS TPYIIA CONEPKHUT:
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B crnenyromem BapuaHTe H300pETEHUS] KOHBIOTUPYIOLIAs TPYIIA COMEPIKUT 11O MEHbIIEH
Mepe ofHY (OChOPHYIO CBA3BIBAIOINYIO TPYIIIY HIIH HEUTPAIBHYIO CBSI3bIBAIOLIYIO IPYIIITY.
B crnenyromem BapuaHTe H300pETEHUS] KOHBIOTUPYIOLIAst IPYIINA COAEPIKUT CTPYKTYPY,

BBIOPAHHYIO U3!

OH OH

@ ? ®
;—o—g;o\f%?\v/[\/ofﬁgo—g;o—% | ?_O_Z;O\f%?\“/[\/oTifﬁf
o 0
| B N
Aot At

raenpaseH ot 1 1o 12; u

rae m pases ot 1 o 12.

B cnenyromem BapuanTe H300peTEHHUs] KOHBIOTUPYIOIIAS TPYIIA COOEPIKUT CBA3KY,

UMEIOIIYIO CTPYKTYPY, BBIOPAHHYIO U3:
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;\HVE;{VX?: H f"ﬂ'l H J\(

rae L npencrasisier coboti b0 GpochopHYIO CBA3BIBAIOINYIO TPYIITY, JIUOO
HEUTPAITBHYIO CBS3BIBAIOIIYIO TPYIIITY;

Z1 npexacrasinsier coboit C(=0)0-Ry;

Z, npencrasisier codoit H, C1-Ce ankmn mnu 3amemenasiii C1-Ce ankm,

R> mpencrasnsier coboii H, C1-Cs anxun uinu 3amemensbiil C1-Cs anxur;, u

Ka)KIbIi M| HE3aBUCUMO paseH oT 0 10 20, mpu 3TOM IO MEHbILIEH Mepe OIUH m]

oonplue 0 1JIs1 KaKI0U CBI3KU.

B cnenyromem BapuaHTe H300peTEHUs] KOHBIOTUPYIOLIAst TPYIINA COAEPIKUT CBS3KY,

UMEIOIIYIO CTPYKTYPY, BBIOPAHHYIO U3:
. COOH OH

0
1}
[Yo-P-o+] " v O— oLk

rae Z» npencrasinsier codoit H unu CH3;

Ka)KIbIil M) He3aBUCUMO paseH OT 0 1o 20, mpu 5TOM IO MEHbIIEH Mepe OMH m]
Oonbuie O 11t KaKA0H CBS3KH.

B cnenyromem BapuanTe n300peTeHHs] KOHBIOTUPYIOIIAS TPYIa COAEPIKUT CBS3KY,

UMEIOLIYIO CTPYKTYPY, BBIOPAHHYIO U3:

rae n paseH ot 1 1o 12; u

rae m pasel ot 1 o 12.

B cnenyromem BapuanTe H300peTEHUs] KOHBIOTUPYIOIIAS IPYIA KOBAJTEHTHO

MNPpUCOCANHEHA K MOI[I/I(I)I/ILII/IpOBaHHOMy OJIMT'OHYKJICOTHUY.
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B cnenyromem BapuanTte uzodperenust CoenuHeHHe NMEET CTPYKTYPY, MPEICTABICHHYIO

bopMmyoit:

rae
A mpencrasiser coboit MOAM(ULIMPOBAHHBIN OJMIOHYKJIEOTHUL;
B npencrasinisier coboii paciernisieMmbiii parMeHT

C npencrasisier coO0i TMHKEP KOHBIOTATA

D npencrasinsier coOoii rpyniy BeTBICHUs

kaxabiii E npencrasnsier coOoi CBSI3KY;

kaxabiil F npencrasnsier coboit nuranm; u

q mpencTasisieT coboit nenoe uucno ot 1 1o S.

B cnenyromem Bapuante uzodperenus CoenuHeHne UMeeT CTPYKTYPY, MPEICTABICHHYIO

bopMyIoit:

L)
\ /nz n

rae:

A npencrasisier codol MoaH(ULMPOBAHHBIN OJHUTOHYKJIEOTHUL;

B npencrasnsier coboii pacierisieMbiil (parMeHT;

C npencrasisier coOOM JIMHKEP KOHBIOTATA,

D npencrasinsier coOoi TpyIny BETBICHUS,

kaxxabid E npencrasisier coOol CBS3KY;

kaxxabiid F npencrasnser co0oit uraxm;

Ka>KbIi1 N He3aBUCUMO paseH O unu 1; u

q TpeacTaBisieT co0oi 1enoe uncio ot 1 1o 5.

B cnenyromem Bapuante nzodperenust CoenuHeHHe UMEET CTPYKTYPY, MPEICTABICHHYIO

bopmyoii:
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rae

A mpencrasnser coboit MoaN(ULIPOBAHHBIN OJUTOHYKJIEOTHUL;
B nmpexcrasinsier coboii pacieruisieMblii (pparMeHT;

C npencrasisier coOOM JIMHKEP KOHBIOTATA,

kaxabii E npencrasisier coboi CBS3KY;

kaxxablil F npencrasnsier coOoit murann;, u

q IpeacTasisieT co0oi 1enoe yucio ot 1 1o S.

B cnenyromem Bapuanre nsobperenust CoenrHeHHE HMEET CTPYKTYPY, MPEICTABICHHYIO

bopmy.Io¥:

rae

A mpencrasisier coOoi Moar(pULIMPOBAHHBIN OJMTOHYKJICOTHUL;
C npencrasisier coOOM JIMHKEP KOHBIOTATA,

D npencrasnsier co0oi Tpymnny BETBJICHUS,

kaxabiid E npencrasisier coOoi CBS3KY;

kaxxabiid F npencrasnser coOoit uranm; u

( TpeAcTaBisieT co0oi 1enoe uncio ot 1 1o S.

B cnenyromem BapuanTte nzodperenust CoenuHeHHe UMEET CTPYKTYPY, MPEICTABICHHYIO

bopMyIoit:

rae
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A mpencrasisier coboit MoaH(pULMPOBAHHBIN OJUTOHYKJIEOTHUL;
C npencrasisier coOOM JIMHKEP KOHBIOTATA,

kaxnplii E npencrasnsier coboil CBs3KY;

kaxxabiid F npencrasnsier co0oit iurann; u

q mpeacTaBisieT co0oi 1enoe yncio ot 1 1o S.

B cnenyromem Bapuanrte nzoOperenust CoenvHeHHE UMEET CTPYKTYPY, NPEICTABICHHYIO

dbopmyoii:

rac

A npencrasisier coOol MOAU(UIMPOBAHHBINA OJMTOHYKJIICOTHT,
B mpencrasnsier cooit pacuienisieMbiii pparmMeHT;

D npencrasinsier coOoii rpyniy BeTBICHUS,

kaxapiii E npencrasisier coOoi CBSI3KY;

Kaxnplil F npencrasisier coOol TUranm;, u

( mpeAcTaBisieT codoi 1enoe 4ucio ot 1 1o 5.

B crnenyromem Bapuanrte nzodperenus CoenuHeHne UMeeT CTPYKTYPY, MPEICTABICHHYIO

bopMyIoit:

rae

A mpencrasisier coboi Moau(pULIMPOBAHHBIN OJMTOHYKJIEOTHUL;
B npencrasinsier codoit pacuiemisieMbiii pparmMeHT;,

kaxnplii E npencrasnsier coboil CBS3KY;

kaxxabiid F npencrasnsier coOoit uranm; u

q mpeacTaBisieT co0oi 1enoe uncio ot 1 1o S.

B cnenyromem Bapuante nzodperenust CoenuHeHHe UMEET CTPYKTYPY, MPEICTABICHHYIO

bopMyioit:

rae



209

A mpencrasisier coboit MOTUQHULINPOBAHHBIN OJIUTOHYKJIEOTHT;
D npencrasnsier co0oi rpymnny BETBICHUS,

kaxnplii E npencrasnsier coboil CBs3KY;

kaxxabiid F npencrasnsier co0oit iurann; u

5 q mpeacTaBisieT co0oi 1enoe yncio ot 1 1o S.

B cnenyromem Bapuante uzodbperenusi y CoenvHeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BHIOPaHHYIO 3!

o o 0 oy 9
z)ﬁ»f“ww\ﬁ P YAVE'S EavA ﬂfu\f

10 rae kakablii L HesaBucumo npencrasisieT codoi GochOpHYIO CBAZBIBAIOINYIO TPYIITY
WJIM HEUTPAJIbHYIO CBA3BIBAIOLIYIO FPYIITY; U

Ka)XZIbIi N HE3aBUCUMO paBeH OT 1 1o 20.
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B cnenyromem Bapuante uzobperenusi y CoennHEeHUs TUHKEP KOHBIOTaTa UMEET
CTPYKTYPY, BHIOPaHHYIO H3:

O

o ; 0 o, 0
o oo s} :

N 0NN

oM s i & \QMOM\DM; ;
OH

H o
fmﬁw%ww oo ‘./OVL/DT*EO# |
H
oo ogodot. A s
Rl Ay
f\[rH\/”\ "ﬁMGMP“O %

B cnenyromem Bapuante uzobperenus y CoenuHeHUs TUHKEP KOHBIOTaTa UMEET

CIIEYIOIYIO CTPYKTYPY:
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B cnenyromem Bapuante uzodperenusi y CoenvHeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BHIOPaHHYIO H3:

:\O/\Af : :\O/\/\O/\/\f U ,f\o/\/\o/\/\o/\\/\f .

B cnenyromem Bapuante uzodperenus: y CoenvHeHUs TUHKEP KOHBIOTaTa UMEeT

CTPYKTYPY, BHIOPaHHYIO H3:
OH OH

o
i—0 _#_O O\/LOT,EO_E:'O_E v E_O_Z; WO\/L/OHSO*?‘ |

B cnenyromem Bapuante nzodperenust y CoeMHEHUs IMHKEP KOHBIOTaTa HMEET

CTPYKTYPY, BHIOPAHHYIO H3:

B cnenyromem Bapuante nsodperenust y CoeqMHEHNUs! TMHKEP KOHBIOTaTa COAEPIKUT
MUPPOUINH.

B cnenyromem Bapuanre nsodperenust y CoeqMHEHUsI TMHKEP KOHBIOTAaTa HE COAEPIKUT
MUPPOUINH.

B cnenyromem Bapuante nsodperenust y CoeqHEHUs! IMHKEP KOHBIOTaTa COAEPIKUT
[T

B cnenyromem Bapuante nsodperenust y CoeqHEHUs! IMHKEP KOHBIOTaTa COAEPIKUT
amMuI.

B cnenyromem Bapuante nsodperenus y CoequHEHUs! IMHKEP KOHBIOraTa COAEPIKUT I10
MEHBIIEH Mepe 1Ba aMHJA.

B crnenyromem Bapuanre n3odperenust y CoeqHEHUsI TMHKEP KOHBIOTaTa HE COAEPIKUT

aMH .
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B cnenyromem Bapuante nzooperenust y CoeqMHEHUs INHKEP KOHBIOTaTa COAEPIKUT
MIOJIMAMUT.

B cnenyromem BapuanTe nzodperenust y CoeAMHEHNUs IMHKEP KOHBIOTATa COAEPIKUT
AMHH.

B cnenyromem Bapuante nzooperenust y CoeqMHEHUs INHKEP KOHBIOTATa COAEPIKUT
OIHY WK OoJiee TUCYIb(PHUIHBIX CBS3EH.

B cnenyromem Bapuanrte nzo0perenust y CoeqMHEHUs IMHKEP KOHBIOTaTa COAEPKUT
(bparMeHT, CBSI3BIBAIOLIHI OENKHU.

B cnenyromem Bapuanrte nzooperenust y CoennHeHust pparMeHT, CBA3BIBAIOIINUN O€JIKH,
COACPIKUT JIUTTHUI.

B cnenyromem Bapuanrte nzooperenust y CoenuHeHust pparMeHT, CBA3BIBAIOIUN O€JIKH,
BBIOpaH M3 XOJIECTEPHHA, XOJIIEBONH KUCIIOTHI, aJaMAaHTaH-yKCYCHON KUCJIOTHI, 1-nupeH-
MAaCJISTHON KHUCJIOThI, TUTHAPOTECTOCTEPOHa, 1,3-0uc-O(rekcanerw)rinuepuHa,
IepaHIIOKCUTEKCHUIIOBOH IPYIIBI, FeKCaaelMITINIepHHa, OOpHeoa, MeHToa, 1,3-
NPOMAHANOA, TeNTaELMIOBOM TPy, NATbMUTUHOBON KUCIOThI, MUPUCTUHOBON KUCJIOTBI,
O3-(oneown)muToxoneBoit Kucaothl, O3-(0Ie0n1)X0NIEHOBOH KUCIOTHI, AUMETOKCUTPUTHIIA HITH
¢deHokcasuHa, BuTaMuHa (Hanpumep, ¢ponata, BuTamMuHa A, Butamuna E, 6noTuHa,
NUPUIOKCAs), MENTH/IA, YIIeBoAa (HanmpuMep, MOHOCaxapuaa, Aucaxapuaa, TpUcaxapuaa,
TeTpacaxapuza, OJMrocaxapuaa, moJucaxapuaa), SHIOCOMOJIUTUYECKOTO KOMITOHEHTA,
crepousa (HampuMep, yBaoJa, TeUreHuHa, JMOCTeHIHA ), TepIieHa (HanpuMep, TPUTEPIICHa,
Harpumep, capcacarnoreHnHa, (puaenuHa, JTUTOXOJIEBOH KUCIIOTBL, 1ePUBATU30BAHHOM
snuPUAETAHOIOM) WIH KATHOHHOTO JIUMHIA.

B cnenyromem Bapuante nzodperenust y CoenuHeHust pparMeHT, CBA3BIBAIOIIUN OCIIKH,
BeIOpaH n3: C16-C22 naMHHOLENOYeYHOH HACBIIEHHONW WIM HEHACBIIIEHHOHN YKUPHOHW KUCIIOTHI,

XOJIECTEPUHA, XOJIEBOH KUCIOThI, BUuTamuHa E, anamanTaHa wiu 1-neHtadpTopnponuia.

B cnenyromem Bapuante uzodperenus y CoenuHeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BEIOPaHHYIO H3:
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I - O‘“ ‘,}O i ho}‘? i ‘ -
% OH T A o .[ 3
g Le |
, " EA NH/&
IS N R e

N :
n 0 o}

*z,{-'

r7ie KaXabli n He3aBUCUMO paBeH ot 1 10 20; u p paBeH ot 1 g0 6.
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B cnenyromem Bapuante uzobperenusi y CoennHEeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BHIOPaHHYIO H3:

=

s
%
D

r7e Kakabli N HE3aBUCUMO paBeH ot 1 1o 20.



215

B cnenyromem Bapuante uzobperenusi y CoennHEeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BHIOPaHHYIO H3:
-

b
. Y
&o = o) H g‘)\/o
] I _ H ’S\/\/LQ ;
\ W@ . HJ\/\/\OW g 0

o §—hH

B cnenyromem Bapuante uzobperenus y CoenuHeHUs TUHKEP KOHBIOTaTa UMEET

CTPYKTYPY, BEIOPaHHYIO H3:
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rae n pasex ot 1 no 20.

5 B cnenyromem Bapuanrte nzooOperenust y CoeuHEHuUs TMHKEP KOHBIOraTa HMeeT

CTPYKTYPY, BHIOPaHHYIO 3!

0 0 0
AP %

B cnenyromem Bapuanre n3odperenust y CoeqHEHUs! TMHKEP KOHBIOTaTa UMEeT
CTPYKTYPY, BBIOPAHHYIO H3:

10

0 .

O
i RPN P | Py
Attt e

rae Kaxabii n HezaBucumo paBeH 0, 1,2, 3,4, 5, 6 unu 7.

B cnenyromem Bapuante uzodperenus y CoenuHeHUs TMHKEP KOHBIOTaTa UMEET

15  crnenyromyro CTPYKTYpy:

o) o)
'v,l)j\/\/u\N/\M/\O__g
H 4

B cnenyromem Bapuante uzodperenus y CoenuHeHUs TPyTIa BETBICHUSI UMEET OHY U3

20 ciaeayromux CTPYKTYp:

% k A
E fﬁn”é | : P _§ L At
A7 Ay AT T émaﬁiﬁ‘
e ks ks
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rae Kaxablii A1 HesaBucumMo npencrasisiet codoit O, S, C=0 umu NH; u
KKl N HE3aBUCUMO paseH oT 1 1o 20.
B cnenyromem Bapuante uzobperenus: y CoenMHeHHs TPYyTIa BETBICHUSI UMEET OIHY U3

CIENYIOIUX CTPYKTYD:

5
rae Kaxabiii Ay Hesasrucumo npexacrassier coooit O, S, C=0 unmu NH; u
KKl N He3aBUCUMO paseH oT 1 1o 20.
10 B cnenyromem Bapuante nzodperenust y CoeMHEHUs TPyIIra BETBICHUS HMEET

CIETYIOLIYIO CTPYKTYPY:

Y
O Y,
/0\3—/
o)
M{v

B cnenyromem Bapuante uzodpereHus y CoenuHeHUs TPyIra BETBICHUS HMEET

15  cnenyromyro CTPYKTYypy:

X

O N
H

/
vy

i~q \4_/O/§

B cnenyromem Bapuante uzodbperenus: y CoenuHeHUs TPyTa BETBICHUS UMEET

CIIEYIOIIYIO CTPYKTYPY:

ww

Y

N
H

§

20

B cnenyromem Bapuante uzobperenusi y CoenvHeHUs TPYTINa BETBICHUS UMEET

CIIENYIOLYIO CTPYKTYPY:
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4
:!I!

B cnenyromem Bapuante uzobperenusi y CoenMHeHHs TPYyTIa BETBJIECHUS COIEPIKUT

MPOCTOM 3up.

B cnenyromem Bapuante uzodbperenusi y CoenuHeHUs TPyTIa BETBICHUS UMEET

CIIEAYIOLYIO CTPYKTYPY:

KaKIIbIM N HE3aBUCUMO paseH oT 1 110 20; u

m paseH OT 2 110 6.
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B cnenyromem Bapuante uzodbperenusi y CoenMHEeHUs TPYTINa BETBICHUS UMEET

CIIENYIOIYIO CTPYKTYPY:

0]
0 %, o M, ;
] ]
L I M 0
EMHLY : \y/\kfo H ] 0 4
I‘»llH ] ' MNH

anruu

. | H
o o 04\ 5 NH
H- ) _aj%“\)\f ’{‘i[““ > y
S ' . —
I H L ou

}
0

B cnenyromem Bapuante nzodperenust y CoeMHEHUs TPyIIa BETBICHUS HMEET

CIIEIYIOLIYIO CTPYKTYPY:

-

e

0o o]

/
vy

\4_/0

0
o

10 B cnenyromem Bapuante uzodperenus y CoenuHeHUs rPyTIa BETBIEHUS] COIEPIKUT:

(0]

‘ci/\en/\/u\NH

501051 o



220

i€ KQXIbIH | MPeACTaBIsieT coOo Lesoe yucio ot 1 10 3; u

e KaXIbli n mpencrasisier codoit nenoe yucio ot 1 go 20.

B cnenyromem Bapuante uzobperenusi y CoenMHEeHHs TPYyTIa BETBJIECHUS] COIEPIKHUT:

5
HN}‘ o
"’z/\/\)LNH
o 0
& M /\/\)\NH o
\N N ; '771 ;\N H \fs
H & N
0
A~y %
HN H NH
¢ o g ,
/\/\)IO\
o
% NH
E/\/\)J\NH
/\/\/l?\ N i
o o N
H % N
0
< NH
,Zi/NH \/\/\[r
WITH 0
10
B cnenyromem Bapuanrte uzodperenust y CoeqMHEHUs KaXkaasi CBS3Ka BbIOpaHa U3:
y D Z
\Hmﬂmx ! My H \(\/rﬂv
Ly
rae L BeiOpan u3 GpochopHOI CBA3BIBAIOIIEH IPy Bl M HEHTPATBHON CBA3BIBAIOIIEH
15  rpynmnsl

Z1 npenacrasinsiet coboit C(=0)0-Ry;

7, npencrasinsiet coboit H, C1-Ce ankun wu 3amemennsiii C1-Ce ankm,

R> mpencrasnsier coboii H, C1-Cs anxun uinu 3amemmennbiil C1-Cs anxur;, u
KaKAblii M1 He3aBUCUMO paseH oT 0 1o 20, mpu 5TOM MO MEHbIIEH Mepe OIUH M1

20 ooubLue 0 U1 KAKIOU CBI3KU.
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B cnenyromem Bapuante nsodperenust y CoeqHEHUsI KaxKnasi CBsI3Ka BBIOpaHa u3:

Ty O COOH OH

O ;
ca——Pvca{e/In W& ,_/k',o-ﬂ-a-ﬁv}}“‘
‘11‘- 2 é]Hi 2 mz ll\‘ld

]

rae Z» npencrasisier coboit H wiu CHs; n
Ka>KIbI My HEe3aBUCUMO paseH OT 0 1o 20, mpu 5TOM IO MEHbIIEN Mepe OAUH My

5  Oonbwie O njs KaKIol CBI3KU.

B cnenyromem Bapuanre nsodperenus y CoequHeHUs Kaxk1asi CBsi3ka BbIOpaHa us:

“;(Nnj\umw/ S jv)nJ\N

Ak O\/an\uj\@‘

10 ranenpasedH ot 1 1o 12; u

rae m pased ot 1 o 12.

B cnenyromem Bapuanrte nzodperenusi y CoeqMHEHUs TI0 MEHbLIECH Mepe OJJHA CBsI3Ka

COOEPINKUT STUIICHTTIUKOJIb.

15 B crenyromem Bapuante nzodperenusi y CoeqMHEHUs IO MEHbLIECH Mepe OJJHA CBSI3Ka

COZEPIKUT aMHUI,.
ITpu 5TOM, BO3MOXKHO, YTO 10 MEHBIIIEH Mepe OHA CBSI3KA COMEPIKHUT MOJTHAMUI,

HpI/I 3TOM, BO3MOJKHO, YTO 4YTO IIO MEHBIIEH MEPE OHA CBA3KAa COACPKUT aMHH.

IIpu 5TOM, BO3MOKHO, YTO MO MEHBLIEH Mepe IBE CBA3KHU OTJIMYAIOTCA PYT OT Apyra.

20 IIpu 5TOM, BO3MOKHO, YTO BCE CBSI3KU SIBJISIFOTCS] OIMHAKOBBIMHU.
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B cnenyromem BapuanTe nzooOpereHus npenycMorpeHo CoequHEeHne y KOTOPOro KaxKaast

CBsI3Ka BbIOpaHa U3:

o H NP1
OO o I TR Aot

5 7l KaXIbli N He3aBUCUMO paBeH oT 1 1o 20; u

Ka’KAbIN p paBeH OT 1 10 okoo 6.

B crnenyromem BapuaHTe H300pETEHUS MTPEIYCMOTPEHO COEIMHEHHE, Y KOTOPOTO Kaskast

CBsI3Ka BbIOpaHa U3:

o % H &
sj/\\/LJ\N/\/O\//\O/\/lH : gy/N\/\/\\/\S[S’ : "’\/\AH)% :
O

H

H .
L L. N . = B
2 i N g W
o %{/\/\O/\; : f\\/\o/\/o\//, ; ’71/ 5 i I\/\O/\fs )

B cnenyromem BapuanTe n300peTEHUs MPEIyCMOTPEHO COEAMHEHHE, Y KOTOPOTrO Kaxaast

CBsI3Ka UMEET CJIEYIOLIYIO CTPYKTYPY:

g RN 3

15 I7l€ K&Kl N He3aBUCUMO paseH oT 1 o 20.
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B cnenyromem BapuanTe n300peTEHUs MPELyCMOTPEHO COEAMHEHHE, Y KOTOPOTO KaXaas

CBsI3Ka UMEET CJIEYIOLIYIO CTPYKTYPY:

\/\/\[g \[O]/\/

5 B cnenyromem BapuanTe n300peTeHNs MPEayCMOTPEHO COENHHEHNE, Y KOTOPOTO CBSI3Ka
HUMEET CTPYKTYPY, BBIOPAHHYIO U3:
o o)
N N
AV
' ym r'JJ; rrae Kaxxaplil n Hezasucumo pasel 0, 1, 2, 3, 4, 5,

6 unu 7.

10 B cnenyromem BapuaHTe H300peTEHMsI MPEAy CMOTPEHO COSAMHEHNE, Y KOTOPOTO JIMTAH/

IPENCTABIsIET COOOM rajJakTosy.
ITpu 5TOM BO3MOXKHO JIMTAHA MPEACTABISIET COO0M MaHHO3Y-0-hocdar.

15 B crnenyroiem BapuaHTe H300pETEHHsI ITPEAY CMOTPEHO COEAMHEHHE, Y KOTOPOTO

Ka KJIbIH JIMTAH BHIOPaAH H3:

OH k
K HO——2.-0

% ol

. X OH
HO—7 —0— HO R,
Ri R, O— .0 .
N -O—3
R4

rae kaxnabiii R1 BeiOpan uz OH u NHCOOH.

20
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B crnenyroiem BapuaHTe H300pETEHUsI PEAy CMOTPEHO COEANHEHHE, Y KOTOPOro

Ka Kbl JIMTaH BHIOpAH W3:

HO
HOOH OH HO OH

lﬂ‘ ©) O~ \H

- )] O O HO~ A0

Hoﬁii?ﬁaﬁ; ﬁﬁJ . OHo Xj:/\éﬁ . Hﬁb \\&/O\f‘ : Hojlfx
¢ ' =

HOOH

H
-0
HOﬁy\\/N\f . g HOOH O
\\/ -y v\/ \4 %O/%

b

B cnenyroiem BapuaHTe Kaskabli JIUTAH UMEET CIEAYIOLYIO CTPYKTYPY:

HOOH
H
O N

HO \r’ﬁ
NHAc

B cnenyromem BapuaHTe H300peTEHNsI PEAy CMOTPEHO KOHBIOTHPOBAHHOE
10  aHTHUCMBICIOBOE COEITUHEHUE KaK YKa3aHO BbILIE, OTJIMYAIOIIeeCs TEM, YTO KaKIbIH JTUraHA

HUMEET CIIEAYIOIYIO CTPYKTYPY:
HOOH
O o

HO N,
NHAc * -

B cnenyromem BapraHTe KOHBIOTHPYIOIIAS TPYIIIA CONEPKUT (DPAarMeHT,

15  HaueJMBaIOLIUN HA KJIETKY.
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B crnenyromem BapruaHTe KOHBIOTHPYIOIIAs TPYIIA COAEPIKUT (PpParMeHt,

HAlleJIMBAIOLUN Ha KJIETKY, UMEIOIIUN CIeAYIOIYI0 CTPYKTYPY:

HOOH
Q o)
(@) i
HO \H/\ P
n O | O
AcHN OH \q)
HO OH n
o o Q 0
P<
HO \M;\O | O’H}O |
AcHN OH o
R 6 1)
(0] LB~
o1 O n
HO W OH
NHAc
5
r7ie KaXIbIi N He3aBUCUMO paBeH oT 1 1o 20.
B crnenyromem BapuanTe GpparMeHT, HaLEIUBAO LI Ha KJIETKY, HMEET CJIEAYIOIIYIO
CTPYKTYPY:
10
HO OH
HO 2 O\/\/\/\ ?
/P\
07 ~0
AcHN OH \k‘
HOOH o)
Q O\/\/\/\ ,i;\ AN I
HO 070 0)
AcHN OH 0

NHAc
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B cnenyromem BapuanTe pparMeHT, HALEMHBAIOLINN Ha KIETKY, IMEET CIEAYIOIIYIO

CTPYKTYPY:

HO OH

0]

OH
HO HN
H 0
0 o N
HO \M:\H/ n
5 NHAC 0

r7ie KaXAbIi N HE3aBUCUMO paBeH oT 1 1o 20.

B crnenyromem BapuanTe GpparMeHT, HALEIUBAO LI Ha KJIETKY, HIMEET CJIEAYIOIIYIO

10  CTpPyKTypy:

HO OH

H
R o HN\/\/N\{‘
HO
0
Ho OH NHAc

(¢}
(0] H H H
o N\\///\\v//N 0 N‘J
HO \\\//\\,/A\WT//
NHAc (o]
o 0

OH
HO HN
H (e}
o) o N
" \/\/\n/
o]

NHAc
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B cnenyromem BapuanTe ¢pparMeHT, HALEIUBAKO LN Ha KJIETKY, COIEPIKHT:

HO OH

H
AcHN

HO OH

ZT

AcHN
HO OH

Hﬁww

AcHN

B cnenyromem BapuaHTe pparMeHT, HALETUBAIOIIMHA Ha KIETKY, COAEPIKUT:

HOOH o
O o N)H
HO% AH;\H

B cnenyromem BapuaHTe pparMeHT, HALEHBAOLINN Ha KIETKY, UIMEET CIEAYIOIIYIO

CTPYKTYPY:
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B cnenyromem BapuanTe pparMeHT, HALEMHBAOLINN Ha KIETKY, IMEET CIEAYIOIIYIO

CTPYKTYPY:

O
Q (T“thN o)
Hoﬁ« NN

AcHN

B cnenyromem BapuanTe pparMeHT, HaLIEIUBAIOLIUHI Ha KJIETKY, COJEPKHUT:

OH
HOOH \
o] N
Ho&ﬂ/o/\m /—%
O o)
AcHN |
OZT—OH
0
HQOH
10X 0t Y ?
AcHN
o= ? OH
H