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2420-562897EA/026
KOMIIOBHUIIMM, OBECIIEUMBAIOIME I[IPOIIYCKAHME 3K30OHOB, IJA JIEUEHUA
MBIIEUHOWM OUCTPOSUN
POLOCTBEHHEE 3AABKU
ITo HacTodgumen 3adBKE UCHpallBaeTCH IpUOPUTET 1o
NnpelBapUTeJIbHOM 3asBKe Ha naTeHT CIMA N 61/784547, nomauHon 14
MapTa 2013 roma. [ToJsiHOE comepXxaHue ONMCaHHOM BHIIE
NpeIBapUTEJIbHOM 3asgBKM BKJIOUEHO B HacCTodllee ONMCaHMe B KadecTBe
CCEUIKH .
OBJIACTEH M3OBPETEHUA

HacTosdamee MeoépeTeHme OTHOCHUTCHA K HOBEIM AHTVICMBEICJIO BEIM

CoeIMHEHMAM ¥  KOMIIO3MILMAM, OPUTOOHEM IOJIS  CIOCODOCTBOBAHUA
NPONyCKaHMIO SK30HOB B TIeHe OUCTpodMHa uejloBeka. TakXe OHO
OTHOCHUTCH K criocoBbaM MHIYVKINNA IPONyCKaHMA SK30HOB c

VCIOJIb30BaHMEM HOBHX aHTHCMBEICJIOBHIX KOMIIO3ULUMM, alalTHUPOBaHHBX
0JId [NPMMEeHEeHMA B ClIiocofax II0 M300peTeHUD.

YPOBEHL TEXHMKM, K KOTOPOMY OTHOCUTCHA M3OEPETEHUE

AHTHCMEICJIOBEE TEXHOJOTUM pPasBMBalT C MCIOJb30BaHMEeM pdna
XUMMUECKMX COeOMHEHUM, KOTOpPHEe BJMAKT Ha DKCIPEeCcCHid T'eHOB Ha
PasJIMUHEIX  YPOBHAX (TpaHCKpPUIILKLI, CILJIaVICUHT, CTabUIJIBHOCTE,
TPaHCJAUMA) . BHauuMTeJIbHas 4YacThb HSTOTO MCCJIenNoBaHMa QOKYyCHUPYeTCs
Ha IIpPMUMEHEeHUM AaHTUCMEICJIOBEIX COEIMHEHUN IJId KOPPEeKUUM WU
KOMIIeHCalMM aHOMAaJIbHHEX WM acCOLUUMPOBAHHEHX C 3abojieBaHMeM IT'€HOB
npu MMPOKOM  IOMuallasoHe IoKa3aHu. AHTHCMEBICJIOBHE MOJIEKYJIEL
CIIOCOOHE CHeUMOUUHO MHIMOMPOBATL D3BKCIPECCU I'eHOB, UM OJjaromap4d
STOMY MHOTHUE IpOoTPaMMEL MCCJIeDOBaHUM, Kacamommecsd
OJIMTOHYKJIEOTUIOOB B KadeCcTBe MOOYJIATOPOB  HSKCIPECCUM T'e€HOB,

@OKyCMpyDTCH Ha MHPM@MPOB&HMM SKCIIpeCCHUMA TeHOB-MUIIeHEM MJIin

GYHKLIUU UUC—PeryIIATOPHEIX BJIEMEHTOR., AHTHCMEICJIOBEIE
OJIMTOHYKJIEOTUIEL, Kak I[IpaBwMIIoO, HamnpabBJieHH OpoTtuB PHK  5wmbo
CMEBEICJIOBOM  LIeIIN (HanpuMep, MPHK), JIMBo MHMHYC-LeoMrM B cJydae
HEeKOTOPHX BUPY CHEIX PHK-MUmeHe . g OOCTIWXKEHNA KeJlaeMoT o

3bberTa CHeUMPUUeCKOT'O IIOIOaBJIEHMS TE€HOB OJIMT'OHYKJIEOTUIOH, Kak
npaBWJIO, JImbo CTUMYJIMPYIOT pacuerjeHue MPHK-MunieHn", JIMBOo
OJIOKUPYIOT TPaHCJI AN MPHK, JIMoo OJIOKUPYIOT GYHKLIMIO umc-

PeryiaaTopHEX PHK-nJeMeHTOB, TeM caMbM 20OeKTHMBHO IIPeNaTCTBYSI



CHMHTesy de novo 0elKa-MUIIeHM MM PellIMKaluy BuUpycHoOM PHK.

OODHaAkKO TakKMe CIHOCOOH HeIPUI'OOHE, KOI'DIa 3aladel ABJIAeTCSH
aKTMBaALUMA  IIPOOYLUMPOBAHUA HaTUBHOTO Oejika WM  KOMIIEHCAalMA
My Talui, KOTOPHE VHOYLIUPYIOT IpexneBpeMeHHOe 3aBepleHne
TPaHCJALMM, TaKMX KaK HOHCEeHC-MyTaluM WM MyTaluuMuM CO COBUIOM
paMKM CUMTHBaHMA. B BTUX cCciydadax »OedeKTHHEM TPaHCKPUIT I'eHa He
OOJDKEH nooeeprarbCc4d HamnpaBJIeHHOM oerpamalnn VI
IPOCTPAHCTBEHHOMY MHITUOMPOBAHMIO, TakK UTO XUMUUEeCKMEe CBOMCTRA
aHTMCMEICJIOBEBIX OJIMTOHYKJIIEOTULIOB He OOJDKHEL CTUMYJIMPOBATE
pacumeryieHue MPHK-MumeHM MM OJIOKUPOBATH TPAHCIIALMD.

[IpM pas3JIMUHEIX TeHeTHUeCcKMX 3abdojieBaHMAX 500eKTH MyTaluM Ha
KOHEUHYID 53SKCIPEeCCHI TI'eéHa MOXHO MOOYJIMPOBATE C MCIOJbL30BaHUEM
Ipollecca HalpaBJIEHHOTO IIPOIIYCKaHMA 5SK30HOB B XOoOe IIpoliecca
CIJIa¥iCUHTa. [Ipouecc CIJIaViCUHT a KOHTPOJIMPYETCHA KOMILJIEK CHEIM
MHOTOKOMIIOHEHTHHM alllapaToM, KOTOPEM TeCHO CcOJmwXxaeT COCeIHUe
oBJlacTM COEeOMHEHMA DBK30H-MHTPpOH B IHOpe-MPHK w ocymecTrBIgeT
pacmerjieHre ¢ochoImMsdMpPHEIX CBSA3eM Ha KOHIlaxX MHTPOHOB C UX
[IOCJIeoyIyM I[IOBTOPHEIM O0pasoBaHMEeM MexXOy 5HSK30HaMM, KOTOPHE
nomJjexaT CIUIaMCUMHTY. OTOT KOMIIJIEKCHBM ¥ BHCOKOTOUHHI IIPOLIECC
OIIoCpelyeTcsa IIOCJIemHoOBaTeJIbHOCTAMM MOTMBOB B IHpe-MPHK, KoOTOpHe
ABJIATCA OTHOCUTEJIbHO KOPOTKMMM I[IOJIYKOHCEPBATUBHEIMM CeI'MeHTaMM
PHK, c KOTOPEMM CBASBEBAaKTCA pasJnyYHEe A0epHEE GaKTOPE
CILJIa¥iCMHT'a, KOTOphe 3aTeM BOBJIEKAlTCa B peakKUuu CIJalcuHTa.
[IlyTeM M3MeHeHMS TOTO, KaK alnapaT CcIlJaliCMHTa CUMTHBaeT WK
paclro3HaeT MOTHUBE, BOBJIEUEHHHE B IIpoleccHMHTI Ope-MPHK, MOXHO
co3IaBaTh IIO-pPa3HOMY CIJlaliCMpOBaHHHE MOJIeKyJiH MPHK. B HacTosmee
BpeMd WM3BECTHO, UTO OOJIBIMHCTBO TI'€HOB UeJIOBeKa aJlIbTEepHATUBHO
CIJIaViCMPYIRTCS B TIIpOollecCe HOPMaJIbHOM »BKCIpeCcCUMM TeHOB, XOTA
BOBJIEUEHHEE MEeXaHM3ME He UIeHTHUOMUMpOoBaHel. Bennett et al.
(maTenT CHIA N 6210892) onOMCHBaAKRT aHTUCMECJIOBOE MOIYJMPOBaHME
IpolleCCHHTa KJeTouHoM MPHK  OMKOTO TUIIa C  MUCIOJIL30BaHMUEM
AQHTMCMEICJIOBEIX OJIMT'OHYKJIEOTUIOHEX aHAJIOTOB, KOTOPEE He MUHIYLUPYIT
omocpenyeMoe PHK-azon H pacmenjeHue PHK-MumeHu. 3TO ABJISETCH
[IPVIME HVIMBIM o4 BO3MOXHOCTHU [noJyiy4vaThb aJIb TEPHATUBHO
CILJIaICUPOBaHHEIE MPHK, KOTOPEE JIUII e HEL KOHKpPE&THEIX SK30HOB

(HanmpuMep, KaK OIIMCaHO (Sazani, Kole, et al. 2007)), nnus«



[IOJIYYEHUS  PaCTBOPMMEIX  PELENITOPOB nJis cylnepceMercTBa TNEF,
KOTOPHE JIMIIEHE SK30HOB, KOOUPYIRIMX [IPOXOLAIME UYepe3 MeMOpaHy
IOOMEHEH.

BEUIO IIOKAa3aHO, UTO B CJlIy4Yadx, KoI'ga OOBUHO (QYHKIMOHAJILHBM
BeJlok IMNpexXxIeBpeMeHHO TepMMHUPYEeTCS BCJeOCTBMEe MyTaluull B HeM,
BOCCTaHOBJIEHUE HEeKOTOpOM byHKUMOHAJILHOM IPOOYKLUN DeJika
[IOCPEeICTBOM AHTHUCMEICJIOBOM TEeXHOJOTHUM HABJISETCS BO3MOXHEM uUepes
BMemaTeJIbCTBO B IPOLECCH CcIJlaicMHTa WM, UTO, €eCJIM DKB3O0HH,
ACCOLMMPOBAHHEE C BHIHBAKMMMKM 3a00JIeBaHMA MyTalMAMM, MOTYT OHTH
crneumuduuecKu yIaJlIeHH nus3 HEKOTOPHIX T'eHOBRB, VHOTOa MOXeET
IPOOYyLUUMPOBATLCSA YKOPOUEHHHM OeJIKOBEM OPOIOYKT, KOTOPHM ofJjadaer
CXOIOHHMM C HATHBHEM OeJIKOM OMOJIOTUMUECKMMM CBOMCTBAMU WM
obJlagjaeT IOOCTATOUHOM OMOJIOTUMUECKOM AaKTHMBHOCTLI MOJIS CMATUEHUMA
3aboJIeBaHMA, BHB3BAHHOTO MyTallMaAMM, aCCOLUMMPOBAHHEMM C SK30HOM
(cM. HamnpuMep, Sierakowska, Sambade et al. 1996; Wilton, Lloyd
et al. 1999; wvan Deutekom, Bremmer-Bout et al. 2001; Lu, Mann
et al. 2003; Aartsma-Rus, Janson et al. 2004). Kole et al.
(maTedTel CIIA N 5627274; 5916808; 5976879 m 5665593) omnmMcHBAaLT
Ccriocobel GopbOE C abeppaHTHEM CIJIaMCUMHTOM C MCIIOJIb30BaHMEM
MOIMOUUIMPOBaHHEIX AHTUCMEICJIOBHIX OJIMTOHYKJIIEO TUIHEIX aHaJIOT OB,
KOTOPHE He CTUMyJIMPYIT paclellyieHue npe—-MPHK-mMmmeHn. Bennett et
al. (maTeHT CIIA Ne ©210892) ONMCHBAT aHTUMCMEICJIOBOE
MOIOYJIMPOBaHME KJIETOUHOTO IIpolleccuHTa MPHK muMkoro THna Takxe C
VICIIOJIL 30BaHMEM AHTMCMEBICJIOBHX OJIMTOHYKJIEO TUIHEIX aHaJIOTOB,
KOTOpPHE He MHIYLUUPYIT olocpenyemMoro PHK-asol H pacmernyienus PHK-
MUIIEeHM .

[lpouiecc HalpaBJIEHHOT O NIpoIyCKaHmUsa SK30HOB, BEPOATHO,
aBJgeTCcd OCOOeHHO TIIPMI'OOHBEIM B  IJIMHHHX  TI'eHax, B KOTOPHIX
CymeCTBYET MHOXECTBO DK30HOB ¥ MHTPOHORE, roe CYIEeCTBYET
M30EITOYUHOCTE T'€HEeTHMUYECKOT'O CcOCTakBa BK30HOB WM TaOe  OeJlok
crmocofeH OQYHKIMOHMPOBATH 03 OOHOTO WMIM HECKOJBKMX KOHKPETHEHX
DK30HOB. I[IONEITKM IIepeHalleJIMBaHUA IIPOlIeCCHMHI'a T'€HOB IJIS JIeUeHUHA
TeHeTUUYeCKUX 3aboJyieBaHUM, acCOoLMMPOBaHHBIX C YKOPOUEHUAMA,
BH3BAHHEMM MyTalMaAMM B  pPa3JIMUHBIX TI'€Hax, doKyCHpPYyRTCS  Ha
[IPMMEHEHMNY aHTUCMEICJIOBEIX OJIMI'OHYKJIEOTUIOB, KOTOpHEe Jwubdo: (1)

IIOJIHOCTERIO WMJIM YaCTUUHO IIePEeKpPEBAKnT SJIEMEHTEHI, BOBJIECUEHHEE B



npouecc CHJlaicuHTa; JIMBOo (2) CBABEBATCA ¢ npe-MPHK B
[IOJIOXKEHNM, LOCTAaTOUHO OJIM3KOM K B3JIEMEHTY, Hapyllad CBA3HBBaHUE U
OYHKLIMIO baxrTOpOB CILJIaiCHMHTa, KOTOpPHE OBOBIUHO OIIOCPEenyIT

KOHKPETHYIO pPeakKumio CHﬂaﬁCMHI‘a, KoTOpad IIponcxonomT Ha STOM

DJIEMEHTE .
MemieuHas - gucTpodmd HomeHHa (DMD) BEIBEHIBAETCH JHedpeKToM
DKCIpeccum OeJika OUCTPOdMHA. T'en, KoOupyommm »ToT  0OeJIoK,

comepxuT 79 BK30HOB, pPa3HeCeHHHX ©OoJilee UYWeM Ha 2 MAJLJIMOHAa
HykJeoTunor IOHK. Jiowbasg MyTalMsa B SK30HEe, KOTOopas M3MEeHIeT pPaMKy
CUMTHBaAHMA SDK30Ha, MWJIM BHOCUT CTOI-KOIOH, WIM XapaKTepusyeTcd
yIoaJleHreM BCer'0 SK30Ha WJIM 5SK30HOB, HaxXOOAUMXCHd BHe paMKU
CUMTHBAHUSA, WIM »OyIUIMKaluMe’ OOHOTO WM HeCKOJbLKMX DK30HOB,
MMeeT TIIOTEeHIMAaJl K HapyIeHVKO IPpOOYLUUMPOBaAHUA (QYHKUIMOHAJIBEHOTO
OMCTPpOOMHa, OpMuBOnAmeMy K DMD.

Bruio ODHapPyXeHOo, UTo MeHee TaxeJad bopmMa MBEIIEUHOM
ouCcTpoduM, MelleuyHasda IucTpodms Bexkepa (BMD), BO3HMKaeT, KoOI'Ia
MyTalud, KakK I[IpaBuUJIO, OeJileuMd OIOHOI'O WM HEeCKOJIbBKUX 5HBK30HOB,
IPUBOIMUT K I[IPaBMJILHOM paMKe CUMTHBaHMSA IO BCeMy TPAaHCKPUIITY
OuCcTpodmHa, Tak UTO TpaHchadaumia MPHK B 0OeJIoOK He TepMHUHUPYyeTCHd
[IpexneBPeMeHHO . Ecim  coenuHeHUe BHIIEJIEXaAMX WM HIXeJIeXallx
SK30HOB IPpM MNPOLEeCCHHTe MyTaHTHOW Ipe-MPHK mucTpodmMHa coxpaHseT
NpaBUJIbHYID paMKy CUMTEBaHMA I'eHa, pesyJbTatroM d4dejdeTrcsa MPHK,
Komupynomas ©OeJIOK ¢ KOPOTKOM BHYTPeHHeM mejleluen, KoTOpAa4a
COXpaHdeT HEKOTOPVYI aKTUMBHOCTE, yTo [IPUBOOUT K beHOTUITY
Bekkepa.

Ha mnpoTaxeHUM MHOIUX JIeT M3BECTHO, UYUTO »OeJleuMd BSK30Ha WiIn
DK30HOB, KOTOpasd He M3MeHdeT paMKy CUMTHBaHMA OeJika IOUCTPpOodMHE,
ODaeT HauvaJjio ¢eHoTuny BMD, B TO BpeMd KakK »OeJleliMd 5SK30Ha,
KOoTopad BHZ3HBaeT COBMUI' B paMKe CUMTHBaHMe, DaeT Hauajio DMD
(Monaco, Bertelson et al. 1988) . Kak npaBwuio, My Taln
OUCTpOoOMHAE, BKJOUAS TOUKOBHEE MyTallMM UM LOeJlellM DK30HOB, KOTOPHE
N3MEHAIT pamMKy CUMTHBaHUA u, TaKUM obpasoM, [IpEpPLERAaKnT
Haojexamylo TpaHcagauun Oejika, OpueondT kK DMD. Takxe cJjenyerT
OTMETUTEL, UYTO HEKOTOPpHe IHaumMeHTEl ¢ BMD wm DMD wuMenT IeJieluu
SK30HOB, OXBaTHBAaKIMe MHOXECTBEHHEE SK30HEH.

MomyJaupoBaHMe CIJIalCMHT'a MyTaHTHOM Inpe-MPHK 1nucTpodmHa C



VCIIOJIL30BAaHMEM AaHTUCMEBEICJIOBEX OJIMTOPUMOOHYKJIEOTHUIOB OIMCAaHO IJiA
YCJOBUM kak 1in vitro, Tak ¥ in vivo (cM. Hanpumep, Matsuo,
Masumura et al. 1991; Takeshima, Nishio et al. 1995; Pramono,
Takeshima et al. 1996; Dunckley, Eperon et al. 1997; Dunckley,
Manoharan et al. 1998; Errington, Mann et al. 2003).

[lepBEM IpUMED crieum@uUecKoIo u BOCIIPOMU3BOOUMOTO
IPOIIYyCKAaHUS SK30HOB B MOIEJIM Ha Memax mdx onmcadH Wilton et al.
(Wilton, Lloyd et al. 1999). IlyTeM HalLeJMUBAHUSA aAHTUCMECJIOBOM
MOJIEKYJIEI Ha IOOHOPHEIM YUaCTOK CIJIaMCHMHIa MHOYLUVPOBAJIM YCTOMUMBOE
n  20PeKTUBHOE IIPOIIYyCKaHMe DkK30Ha 23 B MPHK 1gucTtpodmHa B
npouecce o00BpaboTKM KyJIbTUBUMPYEMEIX KJIETOK B TeueHMe 6 YacoB.
Wilton et al. Takxe ONMCHBAKLT HalleJMBaHMe Ha aKUeITOPHY
obJjacTe nOpe-MPHK 1nucTpodmHa MMM ©OoJiee IJMHHEX aHTUCMBICJIOBHX
OJIMTOHYKJIEOTUOOB. BmJIO o0OHapyXkeHO, UYTO, B TO BpeMsa KakK IIepBHMU
AHTHCMEICJIOBOM OJIMTOHYKJIEOTUI, HalpaBJIeHHHM Ha MOOHOPHHM Yy4YaCTOK
CILIaiCMHT'a MHTpPOHa 23, VHOYLIMPOBAJ YCTOMUMBOE MPOIyCKaHUe

OK30Ha B TII€PBUUYHEX KYJIETUBUMPYEMEIX MroBJjlacTax, STO COeIMHEeHNe

BBLIIO 3HAUYNTEJILHO MeHee 20beK TUBHEM B KYJIbTYpPax
VIMMOP T aJIM30BaHHBIX KJIETOK, SKCIIPEeCCUPYIOMNX BEICOKME YPOBHU
oucTpodrHa. OmHaAKO IIOCJe YCOBEpPIEeHCTBOBAHMSA  HalLleJMBAHUA U
KOHCTPYKLUUM AHTVCMBICJIOBEIX OJIMTOHYKJIEOTUIOB crieuudmuueckoe

yhaJleHVe DK30HOB OBUIO YBeJIMUeHO IMNpaKTUMUeCKM Ha I[IOPANOK BeJIMUMHEL
(Mann, Honeyman et al. 2002).

HenmaBHO HayaJluCh NCCIIeoOBaHUA oid pelmeHna PO BJIEMEL
OOCTVXEHUS IOJIUTEJILHOM DSKCIPeCCUM OUCTPodMHA, COMNPOBOXIAIMENCI
MVHMMAJIEHEIMY HeOJIaroNpUATHEIMU 5ddeKTaMr B TKaHAX, I[IOPaXeHHHX B
pesyasTaTe OTCYTCTBUA OuCcTpodUHAa . BHYy TpUMEIIEUHA S MHBEKINUS
AHTUCMEICJIOBOTO OJINTOHYKJIEOTHUT A, HalleJIEHHOTO Ha DK30H 51
(PRO0O51), B mnepenHK OOJNBMEOEPIOBYK MBIIILY Y UYeTHPEX I[IalMeHTOB C
DMD mpmBOIMJIa K CIEeUMPUUECKOMY IIPONYyCKaHMK »K30Ha 51 0e3 KaKux-—
JIMoo KJIMHUUYECKHA 3aMe THEIX HeOJIaTonpu A THEX 20bexrTOR (Mann,
Honeyman et al. 2002; wvan Deutekom, Janson et al. 2007).
VccrnenoBaHMsa, HalpaBJIEHHEE Ha CHUCTEMHYK OOCTaBKY AHTUCMEICIIOBOI'O
dpochopommaMmMIaTHOTO MOPOOIMHOOJIUTOMEPA, KOHBOIUPOBAHHOTO C
[IPOHMKAKIYM B KJIETKY IentunoM (PPMO), HalLeJeHHOT'O Ha BK30H 23 VY

MBI e de, InpmuBeJiM K IIOJIYYEHUMIO BEHICOKOM U OJIMUTEeJIBHOM IIPO oYy KINNM



Besika OMUCTPOOMHA B CKEJIETHHX UM CepIeuHHX MHIIlax 6e3 nommalmencsd
obHapyXeHUI TOKCHMUYHOCTHM (Jearawiriyapaisarn, Moulton et al.
2008; Wu, Moulton et al. 2008; Yin, Moulton et al. 2008).

[locJyenHue KJIMHUUECKHE VCIIEITaHM A oJis nccJenoBaHns
0e30IIaCHOCTHU u 20PEeKTUBHOCTHU [IepexrJIoyYanimx CILJIAMCUHT
OJIUTOHYKJICOTHUHOOB (SSO) misa JiedeHmMs DMD OCHOBaHH Ha TexXHOJOI'MU
SSO, MHIOIYyLUPpYOIEeN  ajlbTepPHAaTUMBHEI  CIJIaMCHMHI IIpe-MPHK mnyTeMm
IPpOCTPAHCTBEeHHOM OJokanu cIujalceocoMmel (Cirak et al., 2011;
Goemans et al., 2011; Kinali et al., 2009; wvan Deutekom et al.,
2007) .

HecmoTps Ha 2TU yCIiexu, ocTaeTcsd noTped®HOCTH B
YCOBEPIMEHCTBOBAHHEIX AHTUCMEICJIOBEIX OJIMI'OMEpPAaxX, HalleJIeHHEX Ha
MHOXECTBO SK30HOB IMCTPOOMHA, UM YCOBEPIEHCTBOBAHHHX KOMIIO3UIMAX
IOJIS IOOCTaBKM B MHIIH M clIocofax TepaleBTUUEeCKUX IIPpUMeHeHUM IIpu
DMD.

CYIHOCTh M3OBPETEHUA

B onmHOM acnekTe wM300peTeHMEe OTHOCUTCH K aHTUCMECJIOBOMY
OJIUTOMEPY OJIVHOM 20-50 HYKJIEOTULOOB, CIIOCODHOMY CBA3HBATH
BHIOPaHHYK MMIIEeHb, OJS MHOYKUUM I[IPOIYyCKaHMA DK30HOB B TI'eHe
oucTpodmHa  UeJIOBeKa, roe AHTUCMEICJIOBOM  OJIMT'OMEP COIEePXUT
[IOCJIEeOOBATEJIbHOCTE OCHOBaHUM, KOoTOpad crieunudmuueckKm
rubpuonuszlyercsa C o6JacTbi-MMIIeHBIO 52K30Ha 44, BHIOpaHHOM U3
TPYIIe, cocToamer mu3 H44A(-07+15), H44A(-08+15), H44A(-06+15),
H44A (-08+4+17), H44A (-07+17) u H44A (-06+17), roe OCHOBAaHMA
OJIMTOMEPAa CBS3aHE C KOJBIEBEMM CTRPYKTYpaMyM MOPQOJIMHO, M T'Oe
KOJIbIIEBHE CTPYKTYPEH MOPQOJIMHO CBA3aHEH bochopcoIepxammMm
MeXCYODBLeOMHVNUHEMY CBA3AMM, CBAS3HBAKIMMM a30T MOPOOJIMHO OIOHOM
KOJILIIEBOM CTPYKTYPH C 5/ -3K30LUUKJIMUECKMM YIJIEPOIOM CocelHel
KOJIL1IeBOM CTPYKTYPH . B OIOHOM BapMaHTe OCYIEeCTBJIEHNA
AHTHCMEICJIOBOM OJIMTOMEP COIEPXUT I[IOCJIeOoBaTeJIbHOCTL OCHOBAaHUM,
BHOPAHHYID M3 TPYINHE, cocTodmer m3 SEQ ID NO: 1 m 4-8. B OpyTroM
BapuaHTe OCYIeCTBJeHUS aHTHUCMBICJOBOM  OJIMTOMEp MMeeT  IOJIUHY
OPUOIU3UTEJIEHO OT 20 mo 30 HYKIJIeOTMHOOB WM IPUOJIU3UTEJIEHO OT 22
oo 28 HYKJIEOTHUIOB. B OIpYyT'OM BapMaHTe OCYIEeCTBJIEHN A
IOCJIeIOBATEJILHOCTE COCTOUT M3 II0OCJENOBaTEJIbHOCTM, BHOPaAaHHOM U3

SEQ ID NO: 1 m 4-8. B OOHOM BapMaHTe OCYIEeCTBJIEHUS M300peTeHue



OTHOCUTCS K AHTUCMEBEICJOBOMY OJIMI'OMEPY, KOTOPHM He aKTUBUPYET
PHK-asy H.

B IOpyroM acrnexkTe M300peTeHMe OTHOCUTCHS K aHTUCMECIJIOBOMY
OJINTOMEPY, KOTOPHM XUMHMUECKM CBS3aH C OOHOM WM HEeCKOJbKUMU
JacTaMM WM KOHBIOIUPYEMEIMU CTPYKTYypaMu, KOTOPHE [IOBHIIAIT
aKTMBHOCTE, KJIETOUHOE pacrnpenejieHme WM  KJETOUHHM  3axBaT
AHTMCMEICJIOBOT'O oJIMToMepa, HapuMep, TaKVMU Kak MoOJIeKyJia
[IOJIND TUJIEHTJIMKOJIA . B OIPYTUX BapMaHTax OCYIEeCTBJIEHN A
AHTHUCMEICJIOBOM OJIMTOMEP KOHBIIMPOBAH C apIMHMH-OOTATHM IIeIlITUIOM,
TakMM Kak II0CJIelOoBaTeJIbHOCTL, BHOpaHHas m3 SEQ ID NO: 24-39.

B 1mpyroM acnexkTe M300peTeHMe OTHOCUTCS K aHTUCMEBECIOBOMY
OJIUTOMEPY OJIMHOM 20-50 HYKJIEOTUIOB, CIIOCODHOMY CBA3HBATH
BHOPaHHYK MMIIEHb, OJIS WMHIOYKIUM I[IPOINYyCKaHMA 5SK30HOB B TeHe
OMCcTpo®rHa  UeJIoBeKa, roe AHTUCMEICJIOBOM  OJIMT'OMEDP COIEepPXUT
[IOCJIENOBATEJILHOCTD OCHOBAaHUM, KOTOopad crneunuueckKm
TUOPUON3YETCA C OOJNaCThI-MMIIEHBK  BK30HAa 44, BHOpaHHOM U3
TPyIne, cocToamen wu3 H44A(-07+15), H44A(-08+15), H4A4A(-06+15),
H44A (-08+17), H44A (-07+17) " H44A (-006+17), rme OCHOBAaHMA
OJIMTOMEpPa CBSA3aHE C KOJBIUEBEMM CTPYKTYpaMu MOPQOJIMHO, U IT'Oe
KOJIbLEBHE CTPYKTYPH MOPGOOJIMHO CBA3aHH I[10 CYHECTRBY He3apIKeHHBEMU
bochopocomepxallM MeXCYOBeIMHUUHEIMY CBA3AMM, CBASHBAKIVMMM as30T
M3 KOJILIUEBOM CTPYKTYPH MOPOOJIMHO C 5’/ —2K30LUUKJIMUECKUM YTUIepOIOM
cocelHeM KOJILIEBOM CTPYKTYPH. B OITHOM BapMaHTe OCYIEeCTBJIEHUS
5%-35% cBs3elV AaHTUCMBCJIOBOTO OJMI'OMEepa SABJIATCS IIOJIOXUTEJIBLHO
3apSXeHHEIMM . B IOpyT'OM BapMaHTEe OCYINEeCTBJIEHMS MeXCyObeIMHUUHEE
CBA3U AaHTVMCMBICJIOBOTO oJIMTOMEepa ABJIAKTCSH He3ap SKeHHBMU u
yepenymonTcd co CBA3AMA, KOTOPHE ABJIAKTCSH [IOJIOXUTEJIBEHO
3apSXeHHBEIMM [OIpM  QUMBUMOJIOTMYECKUX  3HadveHUax  pH, Tne  oOfmee

KOJIMYEeCTBO IIOJIOXMTEIJIEHO 3apAXeHHEIX CBA3elM coCcTaBJigeT OT 2 OO He

BoJjiee UYeM IIOJIOBMHH BCeTO KOJMUYeCcTBa CBA3eM. B  HEKOTOPHX
BapuaHTax oCymeCTBJIEHU A AHTUCMEICJIOBOM OJIUT'OMEP COIIEPXUT
KOJILIIEeBHE CTPYKTYPH MOPHOJIMHO u bochoponmamMmmmaTHEE

MeXCcyBbeIMHUMUHLEE CBSA3M. B HeEKOTOPHX BapraHTax OCylleCTBJIeHUS
AHTUCMEICJIOBOM  OJIMTOMEpP  MOIMOUIIMPOBAH  IIOABEMEeHHOM  KaTHMOHHOM
TPYNIIION.

B IpyT'oM acCIlleKTe M306peTeHme OTHOCHMTCA K aHTUCMECIIOBOMY
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roe ~ = cTrepeoxuMusa QOCHOPHOTO lLleHTpPpa He olIpelelJieHa.

B HeKOTOpPHX BapMaHTax OCYINEeCTBJIEHMS B YIIOMSAHYTEX BHIIE
CTPYKTypax ypaluuJl MOXeT OHTb 3aMeHEeH THMMHOM.

B OIIHOM acIrieKTe AHTUCMEICJIOBOE COeIMHEHNUE COIEepPXUT
dpochopocomepxramme MeXCyObeIMHUUHEE CBA3U, CBA3HBAaKIME asoT
MOPOOJIMHO OOHOM CYyOBeIMHMIH C 5'-3K30LUUKINUECKUM YIJIEePOIOoM
cocenHeu CyOBENVHUIIEL, roe CBA3U IpencTaBJISaoT cobomn

pochopommamMmImaTHEE CBA3M, COOTBETCTBYKIMe CTPYKType:
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z=|:(-x
;TP'

roe Y1=0, 72=0, Pj npencraejdgaeT cofoy TIYPUHOBYI  WJIMU

4

IMPUMUIOMHOBYH O0pas’syiolyl Iapy 4YacTb, 20QeKTMBHYID IJIS CBS3HBAHUA
yepes clIeluduuecKre IJIsS OCHOBAHUNM BOINOPOOHEHE CBA3M C OCHOBAaHMEM
B IOJMHYKJIeOoTHUIe, U X IpencTaBjigeT coboM aJIkuil, aJIKOKCHU,
TUMOAJIKOKCHK, WIM aJIKMJIaMMHO, Halpumep, I'oe X=NRz, IOoe KaxIOwll R
He3aBUCKMO IIpencTaBJgeT coboy BOOOPOIL MIM MeTuJ. ONMCAaHHBIE BHIIE
MeXCyOBeOIMHMUHEE CBA3M, KOTOPHE HABJAOTCS He3apsSXKeHHBMM, MOTYT
UyepenoBaTbCH co CBA3AMA, KOTOPHE ABJIAKTCSH IOJIOXUTEJIBHO
3apSXeHHBEIMM [IPpUYM  QUM3UMOJIOTHUYECKMX 3HaueHnAax pH, Tne  oOfmee
KOJIMUECTBO IIOJIOXUTEJNLHO 3apsSXeHHHX CBA3eM cocTaBjageT oT 1
BILJIOTEL OO BCEeI'O KOJMUeCTBa MeXCcyObeIMHUUHBIX CBA3el.

B IOpyroM WJIOCTPaTMBHOM BapMaHTE OCYIECTBJIEHMS COeVMHEHNE
COIEPXUT MEeXCYyOBeOIMHMUHYK CBSA3b WM KOHIEBEHE MOOMOMKALMM, Kak
onMcaHo B 3asgBke CIIA N:13/118298, koTopad BKJOUYEeHa B HacToOdAlee
OIMCaHMe B IIOJIHOM OO0meMe.

B cooTBeTCTBUMM C OIOHMM AacCIlleKToM, Mu300peTeHMe OTHOCUTCHA K
QHTUMCMEICJIOBEIM  MOJIEKYJIaM, CIIOCOBHEIM CBSA3HBATHCA C  BHOpPaHHOMU
MUIIEHBIO B npe-MPHK OMCTPOdMHA yeJIOBEKA, 0oJIs MHIOY KL/
IPONIyCKaHMAg 5SK30HOB. B IPYyI'OM acIllekTe u300peTeHMe OTHOCUTCH K
OBYM VI BoJee AHTMCMEICJIOBHM OJIMTOHYKJIEOTHUIAM, KOTOPHE
VICIIOJIE 3YIOT BMeECTe oJs VHOYKIIWM NIpOoIIyCKaHmUs OIOHOTO 2R
HECKOJIBKMX DBK30HOB. Hamnpumep, MOIPONyCKaHWMS OOHOTO WMJIM HECKOJBbKUX
DK30HOB MOXHO HOOCTHUI'aTh IIyTeM CBA3HBaAHMA IBYX WM 0OO0Jiee MOJIEKYJI
AHTUMCMEICJIOBHX OJIMTTOHYKJIEOTHIOB .

B 1OpyromM acrekTe M300peTeHMEe OTHOCUTCS K  BHIESJIEHHOMY
AHTUCMEICJIOBOMY OJIMI'OHYKJIeOTHIOY IOJMHOM oT 20 pmo 50 HYKJIEOTUIOR,
BRJIOUAKIEMY I10 MeHbmeM wMepe 10, 12, 15, 17, 20 wiau ©OoJee
[IoCJIeIOBaTEJIbHO PacCIIOJIOXEHHBIX HYKJIEOTUIOB, KOMILJIEMEHTaPHBIX
obJjlacTU-MUIIEHM 5SK30Ha 44 TeHa IMCTpodMHa, HaBHBAaeMOM YyUaCTKOM

OTXWUI'a, BHOPAHHOW M3 TPYIIBE, cocTodAmen m3: H44A(-07+17), H4A4A(-
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07+20), H44A(-07+22), HA4A(-8+15), H44A(-7+15), H4L4A(-0+15),
H44A (-8+17), H44A (-6+17), H44A (+77+101), H44A (+64+91),
H44A (+62+89), H44A(+62+85), H44A(-13+14), H4L4A(-14+15), 71Zme
AHTUCMEICJIOBOM  OJIMT'OHYKJIEOTHUI crieImM@uUeCKu TUOPUON3YETCHA C
Yy4acCTKOM OTXMUI'a, MHIOYLUMPYS [OpOIyckaHMe 5k30Ha 44. B oIOHOM
BapMaHTe OCYIMECTBJIEHUSA aHTUCMECJIOBOM OJIMTOHYKJIEOTUI UMEEeT IJIUMHY
orT 25 mo 28 HYKJIEOTHIOB.

B IOpyroM aclekTe M300peTeHMe OTHOCUTCHA K  BHIOECJEHHOMY
AHTUCMEICJIOBOMY OJIMTI'OHYKJICOTHIOY IJMHOM oT 20 pmo 50 HYKJIEOTUIORB,
BRJIOUAKIEMY II0 MeHbmeM wMepe 10, 12, 15, 17, 20 wiau ©06oJee
HYKJIEOTUIOOB  HYKJEOTUMOHOM  IOCJeNOBaATEeNIbLHOCTH, BHIOpaHHOM U3
TPYIIEL, cocTodmer U3: SEQ ID NO: 1-12, 46 wm 47, e
OJIMTOHYKJIEOTUL CIelUudUUeckr IUBpUIU3YyeTCd C 00JaCThO-—MUIEHB
»K30Ha 44 B T'eHe IOUCTPOPMHA M MHIOYLMPYET IpOollyCcKaHMe 5»K30Ha 44.
B oIHOM BapMaHTe OCYMEeCTBJIEHMS OCHOBaHMA TMMMHa B SEQ ID NO: 1-
12, 46 u 47 Heobsa3aTelIbHO NPedCcTaBJILT CcoOoM ypaluui.

VImocTpa TUBHEE aHTWCMEICJIOBEE [IOCJIENOBATEJBEHOCTH,

HalleJIEHHBE Ha 5K30H 44, BKIKUAKT I[I0OCJeIOBaTeJIbHOCTHU, YKa3aHHHE

HUXe .

H44A (-07+17): 5'-CAGATCTGTCAAATCGCCTGCAGG-3"'" (SEQ ID NO:
1)

H44A (-07+20): 5'-CAACAGATCTGTCAAATCGCCTGCAGG-3"' (SEQ ID
NO: 2);

H44A(-07+22): b5'-CTCAACAGATCTGTCAAATCGCCTGCAGG-3' (SEQ 1ID
NO: 3);

H44A(-8+15): 5'-GATCTGTCAAATCGCCTGCAGGT-3' (SEQ ID NO: 4);

H44A(-7+15): 5'-GATCTGTCAAATCGCCTGCAGG-3'" (SEQ ID NO: 5);

H44A (-6+15) : 5'"-GATCTGTCAAATCGCCTGCAG-3"' (SEQ ID NO: ©);

H44A (-8+17): O5'-CAGATCTGTCAAATCGCCTGCAGGT-3' (SEQ ID NO:
7);

H44A (-6+17) : 5'-CAGATCTGTCAAATCGCCTGCAG-3' (SEQ ID NO: 8);

H44A (+77+101): 5'"-GTGTCTTTCTGAGAAACTGTTCAGC-3'" (SEQ ID NO:
9);

H44A (+64+91): 5'-GAGAAACTGTTCAGCTTCTGTTAGCCAC-3" (SEQ 1ID
NO: 10);

H44A (+02+89): 5'-GAAACTGTTCAGCTTCTGTTAGCCACTG-3" (SEQ 1ID



le

NO: 11);

H44A (+62+85) ¢ 5'-CTGTTCAGCTTCTGTTAGCCACTG-3' (SEQ ID NO:
12);

H44A(-13+14): 5'-ATCTGTCAAATCGCCTGCAGGTAAAAG-3' (SEQ ID
NO: 46);

H44A (-14+15): 5'-GATCTGTCAAATCGCCTGCAGGTAAAAGC-3'" (SEQ 1ID
NO: 47).

B oOHOM BapMaHTe OCYHMeCTBJeHMSA aHTHUCMBCJIOBOM  OJIUMIOMED
crneuuduueck TIHUOPUIOMBYETCHS C YydacTKoM oTxmura H44A(-07+17),
TakuM kak SEQ ID NO: 1. B @»Opyr'oM BapMaHTe OCYIEeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEp CHelUuduuecKM IUOPpUOM3YEeTCsS C YJaCTKOM
omknura H44A(-07+20), TakmMm kak SEQ ID NO: 2. B »OpyroM BapMaHTe
OCYIEeCTBJIEHUA aHTUCMHCIIOBOV OJUTOMEP CHeludrMueCKr IUOPUIN3YETCS
c yuyacTkoM omxura H44A(-07+22), TakmM kak SEQ ID NO: 3. B
IpyTOM BapMaHTe OCyWeCTBJIEHNA AHTVCMEICIIOBON OJINTOMED
Cneuudruueckm IMOpUIM3YyeTCsa C ydacTKoM oTxkwura H44A(-8+15), Takum
kak SEQ ID NO: 4. B OpyI'OM BapMaHTe OCYMeCTBJIEHUS aHTUCMECIIOBOM
OJIMTOMEP CIHelUUMIUUECKM I'MOPUIM3YETCS C YydacTKOM oTxura H44A (-
7+15), TaxkuM kak SEQ ID NO: 5. B IOpyI'OM BapMaHTe OCYIeCTBJIeHUA
AHTUCMEICJIOBOM OJIMTOMEp CHelUMdUUeCKM IMOPUMONI3YETCsS C ydacCTKOM
omxura H44A (-6+15), TaxkuMm kak SEQ ID NO: 6. B OpyToM BapHuaHTe
OCYMECTBJIEHUS aHTUCMEICJIOBOM OJMIOMep cleludpuuecky IMOPUIONIYETCH
C ydacTkoM oTxwmura H44A (-8+17), TakuM kKak SEQ ID NO: 7. B mpyrom
BapMaHTe OCYMEeCTBJIEHMS  aHTUCMEICJIOBOM  OJIMTOMEp  CHeluduUecKH
TUdpUIn3yeTcsa C ydacTKoM OTxura H44A(-6+17), Takmm kak SEQ ID
NO: 8. B OpyroM BapuaHTe OCYMEeCTRJEHMS aHTUCMHCIIOBOM OJUIOMED
crneunuduueck ImMbpuIM3yeTcsa C ydacTKoM oTxmura H44A(+77+101),
TakuM kak SEQ ID NO: 9. B @mOpyI'oM BapuaHTe OCYIeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEp CHelUuduuecKM IUOPpUON3YEeTCS C YJaCTKOM
omxnura H44A(+64+91), TaxkuMm kKak SEQ ID NO: 10. B mpyroM BapMaHTe
OCYIEeCTBJIEHUS aHTUCMHCIJIOBOV OJUIOMEP CHeludrMUeCKM I'MOPUION3YETCS
C ydacTkKkoM oTxmra H44A(+62+89), TakuMM kak SEQ ID NO: 11. B
IpYyTOM BapMaHTe OCYWeCTBJIEHNA AHTVCMEICIIOBON OJINTOMEDP
crneuuduueckKkm IUOPUIOMBYETCHd C YydaCTKOM oTxmI'a H44A(+62+85),
TakuM kKak SEQ ID NO: 12. B [OpyroM BapMaHTe OCYIMeCTBJIeHUA

AHTMCMEICJIOBOM OJIMT'OMEP CHeI_U/I(]_)I/IT{eCKI/I PM@pMHMByeTCH C VYy4dacCTKOM
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omxnura H44A(-13+14), TakuM kak SEQ ID NO: 46. B mpyI'OM BapMaHTe
OCYIEeCTBJIEHUS aHTUCMHBCJIOBOV OJMUIOMEP CHeludUUeCKM I'MOPUION3YETCS
Cc ydacTkoM omxura H44A (-14+15), TaxkmMm kak SEQ ID NO: 47.

B HEKOTOPHX BapMaHTax OCYWEeCTBJIEHUA aHTMCMEICJIOBEIE
OJIMTOHYKJIEOTUOE I[I0 M300peTeHMI CcomepXaT ONOHY WM HECKOJIBKO
MOOMOMKALUM OJIS MMHMMMBAUMM WM IpeloTBpalleHMsa pachlelljieHus PHK-
azolr H. B HEeKOTOPHX BapMaHTax OCYyIeCTBJeHUS aHTUCMHCJIIOBHE
OJIMTOHYKJIEOTUOE I[IO M300peTeHM He aKTuBupyioT PHKazy H. B
HEeKOTOPHX BapMaHTax OCYIECTBJIEHMSA aHTUCMEICJIOBEE OJMIOHYKJIIEOTUIEL
comepXaT HENPMPONHHEM OCTOB. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHUS
JacTM CcaxapoB OCTOBa OJMUIOHYKIIEOTHMIa 3aMeHeHH HelIpUPOOHBIMM
yacTaMy, TaKuMMM KaK 4dacTu MOpPQOJIMHO. B  HEKOTOPHX BapuaHTax
OCYIIEeCTBJIEHU I AHTUCMEICJIOBHE OJINTOHYKJIEO TUIEL VMEKRT
MeXHYKJI€OTUIHEE CBA3U oCTOBA OJIUTOHYKJIIEOTUNA, 3aMeHEeHHEE
HellpUPOOHEIMM MEXHYKJICOTUOHEIMY CBA3AMM, TaKMMU KaK CBA3UM Uepes
MOOUOGUUMPOBAaHHEE bocdaTe. ViumocTpa TUBHEE MOOUOGMUMPOBAaHHEE
dochaTE BKJIOUAKT MeTUIIOOCPOHATEHL, MeTUJIOO0CHOPOTHOATH,
dpochopomMopdhoIMIaTH, docooponunepasumaTel u pochopoamMmmaTe. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHUA AaHTHUCMECJIOBOM OJUMTIOHYKIIEOTHU
opencrTaBJyfgeT cobor 2/ -0-MeTUJIOIUTOPUDOHYKIECOTUI WU [IeITUOHO-
HYKJIEMHOBYID KMUCJIOTY .

B HEKOTOPHX BapMaHTax OCYIWEeCTBJIEHUA aHTUMCMEICJIOBEIE
OJIMTOHYKJIEOTUOE COIepXaT MOIMOMKALMM WM 3aMeHB OCHOBaHUM.
Hamopuwmep, onpeneJjieHHEEe HYKJIEOTHIOHEE OCHOBAaHMA  MOTYT OHITH
BHIOpaHE OJId YBeJUUYeHus adPMHHOCTM CBASBHBAHMA  aAHTUCMBICJIOBHX
OJINTOHYKJIEOTUNOB, OIMCAHHEIX B HACTOAWlEeM ONMCaHuM. OHM BRJIOUYAKT
5-3aMelleHHEe [IUMPUMMOMHE, 6-a3alupuMyuiouHael u N-2, N-6 u 0-6-
3aMelleHHEEe Iy PWHEL, B TOM  UUCJIe 2—-aMUHOIIPONINJIaleHH, 5-
OPONIMHWIIYPAaUWII, S5-MNPONMHUILIMTO3MH U 2, O6-IMaMMHOIIYPMH. BBUIO

IIOKa3aHEl, 4YTO 3aMeHEl Ha 5-MeTHUJILIMTO3UH YBEJIMUMBAKT CTabMIILHOCTD

OyIJjleKca HYKJIeMHOBHX kucijor Ha 0,6-1,2°C, ¥ OHM MOTYT OHTL
BKJIIOUEHE B AHTMCMECJIOBHE OJIMTOHYKJIEOTHIOH, OIMCAHHEHE B HaCTOAIEM
onMcaHuM. B OIHOM BapMaHTe OCYMeCTBJIeHMSA II0 MeHbIlel Mepe OOHO
IMPYMUIOVHOBOE OCHOBAHME OJIMTOHYKIIEOTHUIOA COOEPXUT 5S—-3aMelleHHOe

IIMprMMMIMHOBOE OCHOBaHMEe, TI'Ie IIMPVMMIVMHOBOE OCHOBaHINE BbI@paHO ns
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TPYIIH, COCTOAmMeM W3 LIMTO3MHAa, THMMHa M Yypalujla. B oOHOM
BapMaHTe OCYUECTBJIEHMSA LS-3aMelleHHOe JI[IMPUMUIOMHOBOE OCHOBAaHME
npencraBJIgeT cobon 5-MeTMJILUTO3NH . B OpyIT'OM BapMaHTe
OCYIleCTBJIEHU A 1o MeHBIIe  Mepe OIOHO [IYPUHOBOE OCHOBaHMe
OJIUTOHYKJIeOTHUIa COOEPXUT N-2, N-6-3amMemeHHOEe IYPUHOBOE
OCHOBaHMe. B OIOHOM BapMaHTe OCYmeCTRJIeHUs N-2, N-6-3aMelleHHOe
IIyPMHOBOE OCHOBaHMe IIpelcTaBligeT coboM 2, 6—-IMaMUHOIIYPUH .

B OIOHOM BapmaHTe OCYIIEeCTRBJIEHU A AHTHUCMEICJIOBOM
OJIMTOHYKJIEOTHUO  BKJKOYaAeT OOHY MJIM HEeCKOJBKO 3aMeH Ha  b-
METUJILMTOSUH OTOEJILHO WM B KOMOMHALMM C IPpYyITOM MoIOubMKAalMel,
TakoM kKakK MoOuoukaumm caxapa 2'-0-MeTOKCHUDTHMJIOM. B IOpyToM
BapuaHTe OCYMeCTBJIeHUSI AaHTUCMHCIIOBOM OJIMIOHYKJIEOTHMI BKJIOUAET
OOHY WJIM HECKOJIbBKO 3aMeH Ha 2, ©6-IMaMWMHOIIYPMH OTHOeJIbHO WM B
KOMOVHAaIMY C OPpYTOoW MOOUOUKALIMEN.

B HEKOTOPHIX BapMaHTax OCYIEeCTRBJIEHUS AHTHVCMEICJIOBOM
OJIMTOHYKJIEOTUI  XMMUUECKM CBS3aH C OIOHOM WM  HEeCKOJbLKUMU
JacTaMM, TakKuMM KakK 4YacThb [NOJMITUIIEHTJIMKOJIS, WM KOHBOIUPYEMBEMA
YyacTaMM, TaKMuMMM Kak ©OOoTaTHEM apIMHMHOM [IPOHUKAKIMKM B KIETKY
[IenTmn (HanmpuMep, SEQ ID NO: 24-39), KOTOPEE  I[IOBHIIAIT
aKTMBHOCTE, KJIETOUHOE pacrnpenesieHue WK KJIE TOUHBIN 3axBaT
QHTUCMEICJIOBOT'O OJIMT'OHYKJIEOTHIA. B OIHOM WJJINCTPATMBHOM BapMaHTe
OCYIEeCTBJIEHUS apPIMHUMH-OOTATHM I[IOJMUIENTHUI KOBAJIEHTHO CBA3aH Ha
ero N-koHIeBOM wmIM C-KOHIEeBOM ocTaTke ¢c 3'- wmiu 5’ -KOHLOM
AHTMCMEICJIOBOT'O CcoeOMHeHMsa. Takxe B WIJIOCTPaTMBHOM BapMaHTe
OCYIECTBJIEHUS AaHTHUCMBICJIIOBOE COeIMHeHME COIOepPXUT CyOBbeIMHUIIE
MOPOOJIMHO u dbochopocomepxramme MeXCyObeIMHUUHEE CBA3U,
CBA3BBaKIME asoT MOopdoIIMHA OIHOM CyOBeIMHULIEL C 5"-
SKBOLUUKJINUECKMM YTUIEPOOOM cocenHel CcyObLeIMHMUIIH.

B IOpyToM acriekTe Mu300peTeHMe OTHOCUTCS K BKCIPeCCUPYIUM
BEKTOpaM, KOTOPHE BKJIOYAT AHTUCMEICJIOBHE OJIMTOHYKJIEOTUIIHL,
OIIMCaHHLEIE BHIle, HAIpUMep, aHTUCMECJIOBEE OJUITOHYKJIeOTHOE SEQ ID
NO: 1-12, 46 wm 47. B HeKOTOPHX BapMaHTax OCYIeCTBJIEHUA
SKCIPEeCCUPYRMMY  BeKTOp IMOpenOcTaBjigeT cobod MOOAUOUIMPOBAHHEM
PETPOBUPY CHEIM VI HepeTPOBUPY CHEIM BEKTOP, Takou Kak
aleHOaCCOUUMPOBAHHEN BUPYCHEM BEKTOP.

B Ipyrom acrnexkTe M300peTeHMe OTHOCUTCA K dpapMaleBTUUECKUM
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KOMITIOB3ULMAM, KOTOPHEE BKJIKNUAKT AaHTUCMEICJIOBHE OJMUMIOHYKIIEOTUIE,
ONMCAaHHHE BHIIE, UM COJIEBOM pPacTBOP, KOTOPHM BKJILUaeT (ocdaTHHM
Oybdep.

B IOpyroM acrliekTe M300peTeHMe OTHOCUTCA K aHTUCMBCJIOBEM
MOJIEKYJIaM, BHOPAHHEIM W/UJIM analTHMPOBAHHEIM IJIS CIOCOOCTBOBAHUS
OIpOodMIIaKTUUECKOMY WJIM TepalleBTUUECKOMY JIEUEeHMID TeHeTUUeCKOI'O
HapymeHusd, BKJIOUAKMMM IIO0 MeHbIIeM Mepe OIHY aHTUCMECIIOBYIO
MOJIEKYJIY B dopMe, MNPUTOOHOM IJIS OOCTAaBKM IMalMeHTY.

B mpyroM acrekTe uzobpeTeHMe OTHOCUTCHA K cHnocoby JieueHud
naluuMeHTa, CTpaJaKnmero I'eHeTUMUeCcKMM 3abojieBaHMeM, TI'Ie B TeHe,
KOoOUpyKlleM KOHKPEeTHEM OeJIoK, CYmecTBYeT MyTalus, ¥ IIe 5ddpekT
MyTalliM MOXeT OHTh YCTPaHeH IIPOoNyCKaHMeM 3K30Ha, BKJKUYAKIEMY
cramur: (a) BHOOpa aHTUCMEBEICJIOBOM MOJIEKYJIEL B COOTBETCTBUM CO
criocobamm, OIMCAHHBEIMM B HacTodmeM oIoMcaHuM; M (b) BBemeHHusa
MOJIEKYJIH  IallMeHTYy, HYXIaKIeMy C S B TaKOM  JIEUEHUM. Taxxe
n3obpeTeHrMe OTHOCUTCSH K [IPMMEHEeHMK OUMIIEHHHX W  BHIEJIEHHEBIX
AHTMCMEICJIOBHX OJIMTOHYKJIEOTHUIOB I[10 M300peTeHUK IJIA M3TOTOBJIEHUS
JIEKapCTBEHHOTO CpeIcTBa IJIA JIEUEeHUS IeHEeTUUeCKOoT o 3abojiIeBaHud.

B IOpyroM acrliekTe M300peTeHMe OTHOCUTCHA K CIHoCcoBy JIeueHUud
COCTOSHUSA, XapakTepusyKmeroca MBIIEUYHOM  OucTpoduen  [omeHHa,
KOTOPHEM BKJIOUAET BBeleHMe MHaluMeHTy 50OeKTMBHOTO KOJMUEeCTBAa
COOTRBETCTBYIIIMM oBpaszoM CKOHCTPYUPOBAHHOTO aHTMCMEICJIOBOT'O
OJIMTOHYKJIEOTHUIa I[10 M300peTeHuin, IMIOOXOOAMero OJa KOHKPEeTHOTO
TeHeTUMUEeCKOTO IOBpexXIeHMAa Yy DTOoTro IallMeHTa. Kpome  TOTO,
n300peTeHre OTHOCUTCH K  CHocoBy HNpodMIIaKTUUEeCKOTO JIeUueHUI
nauMeHTa IJIS OpelylnpexiIeHUMS WM MUHUMM3ALUUM MBIMEeUHOM OUCTPOOUM
MonmeHHa nyTeM BBeIOeHMA nalnumMeHTy 20PeKTUMBHOTO KOJIM4eCTRBa
AHTUCMEICJIOBOTO OJUTOHYKJIEOTHIA WMIM dapMalleBTHMUeCKOM KOMIIO3ULUN,
comepxamel OIHY WMJIM HECKOJIBKO U3 2TUX OUMOJOTHUUECKUX MOJIEKYJI.

B mpyroM acrekTe M300peTeHMe TaKXe OTHOCHMTCSHS K HabopaM oJs
JleueHMsa TeHeTHMUeCcKoTo 3abojieBaHMsa, KOTOPHE coIepXaT II0 MeHbIen
Mepe OIOVH AHTVCMEICJIOBOM OJIMTOHYKJIIEOTUL 1o HaCTOAMeMY
n300peTeHNno, YIAKOBAHHEM B IIOOXONAMNWM KOHTEeWHep, W MWHCTPYKIUU
10 TIPVMMEHEHND.

ST ¥ OpyI'Me 3amauu U IIpM3Haku OynyT O6oJiee TIOHATHEMM II0CJIE

IIpouTeHMA IIpelCTaBJIEHHOI'O HMXe HO,JIpO@HOI‘O OIIMCaHMA MBO@peTeHMF[
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B COBOKYIHOCTM C OQpUIYpaMH.

KPATKOE OIIMCAHUE UEPTEXEN

Ha dour. 1A npencrabBJieHa WJJICTPpaTUBHAa A OJIMTOMEPHAaA
CTPYKTypa MOPOOJIMHO C ¢ochopoamaMMOaTHOM CBAS3LIO.

Ha o¢ur.1lB npencraBJjieH KOHBOIAT apI'MHMH-00TAaTOTO HEeNTula U
AHTUCMEICJIOBOT'O OoJiIMT'OMepa B COOTBETCTEBMM C OOHMM BapMaHTOM
OCYIIECTBJIEHUA M300peTeHusd.

Ha ¢mur.1C mnpencraBJieH KOHBOIAT, Kak M Ha ¢our.lB, Dme cBaA3M
OCTORBa COIepXaT OIOHY WM HECKOJBKO T[IOJOXUTEJIEHO 3apsaXeHHBIX
TPYIII.

Ha our.1D-G npencraBJieH IIOBTOPAKMUIC S CyOBbe IMHUUHLIM
CeTMeHT WJJIRCTPATUBHEX MOPOOIMHOOJIUTOHYKIIEOTUOIOR, O00O03HaAUaeMBIX
c¢ D o G.

Ha o¢ur.2A-2B mnpencTaBJIeHa CXeMa peakKluMM IJA TIOJIYUYEeHUS
JMHKepa OJ4 TBepOoda3HOTO CHMHTEe3a M TBepIoV IOJIOXKKM OJIS CHUHTe3a
OJIUTOMEPOB .

Ha our.3 wm 4 npencTapJieHE  I'padmky, COOTBETCTRYKIME
DKCIIEPUMeHTaM, OEeMOHCTPUPYIOIUM OTHOCUTEJILHYIO AKTUBHOCTL
WJIJIIC TP aTUBHEIX AHTUCMEICJIOBEIX OJINTOMEPOB oJisa VHOY KN
IpONyCKaHusga 5k30Ha 44 B KYyJIbTUBUPYEMEX KJeTKax padIoMMOCapKOME
yeJIOBeKa. PHK, BHIIOIEJIEHHYIO nus KJIETOK padbIoMMOCapKOMEL,
00paBoTaHHEX YKaz3aHHBEMM OJIMTOMEepaMu, IoOBepTrajyu cCcleludruuecKom
aMIiIMouKaumuy »SK30Ha 44 ¢  MCIOJb30BaHMeM TI'HespmoBou OT-IIIP c
MNOCJIEOYIMM TeJIb—2JIEKTPOPOpe30M U KOJMUECTBEHHEM OIlpeneJIeHueM
VMHTEHCHMBHOCTM IIOJIOC. JlaHHBEE HaHeCeHH Ha TIpaduk B KadecTBe 3
[IPOIIYyCKaHUA DBK30HOB IIpM OlleHKe ¢ nomombio P, T.e. B KauecTBe
VHTEHCUBHOCTU oJIOC IponykKTa C NponyCKaHueM DK30HOB
OTHOCUTEJIBHO IIOJIHOpasMepHoTo nponykra IIIIP. Ha o¢ur.3 H44A(-
Ob+14), H44A(-06+20) m H44A(-09+17) (SEQ ID NO: 13, 19 m 20,
COOTBETCTBEHHO) IPenOCTaBJAT coboM onyOJIMKOBAHHLHE OJMIOMEepH. Ha
omur.4 H44A(+85+104), H4L44A(+59+85L) wm H4A4A(+65+90) (SEQ ID NO:
14, 21 m 23, COOTBETCTBEHHO) IMIPeOCTaBJALT cobo¥ onydOJIMKOBAaHHEE
OJIUTOMEPH .

Ha owur.5 wm 6 npencrTabJieHE  I'padmky, COOTBETCTRYKIME
DKCIIEpUMeHTaM, OEeMOHCTPUPYIIOIUM OTHOCUTEJILHYIO AKTUBHOCTB

VIJIJICTPATMBHEX AHTVICMEBEICJIOBEIX OJIMIT'OMEPOB OJIA VMHIOYKINN
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IPOIyCKaHMsAa 5K30Ha 44 B NepBMUHEIX MMOOJIaCTax deJloOBeKa.

[IOOJPOBHOE OIIMCAHUE M3OEPETEHNWA

BapraHTE OCYIECTBJIEHMSA HaCTOAMEeI'0 M300peTeHusa OTHOCUTCH,
TJla BHBEIM oBpasomM, K YCOBEPIEHCTBOBAaHHEIM aHTMCMEICJIOBEM
COeOMHEHUSIM M K crnocofaM UX IIPpMMEHeHMS, KOTOpPHe ClIelUudnuuecKu
IpenHa3HaudeHsl oJisa VHOYKIUA IpOoIyCKaHmUsa DK30HOB B TeHe
OIMCTPpOodMHa UYeJioBeKa. JIUCTPOoOMH UIpaeT XMIHEHHO-BaXHYH POJIbB B
OYHKIMOHMPOBAHMUM  MBIIL WM  pasJiMudHele 00ycJaBJMBAEMHE  MBIIIaMA
3aboJIeBaHMA XapaKTepu3yonTCcsa MyTaHTHEHMM (QOopMaMM STOI'O TI'€Ha.
Taxum oBpaz3omM, B ompeneJIe HHHX BapMaHTax OCYIEeCTBJIEHNA
YCOBEPIMEHCTBOBAaHHEE AHTUCMEICJIOBHE COenMHEHUS, ONIMCAaHHHE B
HaCTOAMEM OINMCAHUM, MVHOYLUUPYIT IIPOINyCKaHMe SDK30HOB B MyTaHTHHX
dopMax TeHa OUCTpOPMHa UYeJIOBeKa, TaKMxX KaK MYyTaHTHEE TEeHH
IVMCTPpOodMHA, BCTpedammMecd IIPM MBIIeUHOM OucTpodum OomeHHa (DMD)
¥ MHIIEeYUHOW OuCTpodmmu Bekkepa (BMD).

Bciiencreue COOBITUM abeppaHTHOTO CILJIaiCHMHTa MPHK,
BH3HBAEMEIX MyTalMAMM, 3TUM MYyTaHTHBE TeHH OUCTPOQMHAa UYeJloBeKa
JInbo BKCIOpeccUupyiT OedbeKTHHM O0eJlIoKk OucTtpodmHa, Jambo Boobme He
SKCIPECCUPYIT MHNOOOARMUMCS W3MEepeHMID OUCTPOOUH, UYTO ABJISAETCH
COCTOSHMEM, KOTOpoOe IMIPMBOOAMT K pPaszJIMuHEIM QopMaM MBIIEYHOMN
oOUuCTpoGUM. HOiisa U3JIeUueHM A DTOTO COCTOSHUA aHTMCMEICJIOBEE
COeOMHEHM II0 HacToAlleMy M300peTeHUI I'MOPUIOM3YTCA C BHOPaHHEMU
obJjlacTaAMM IIpeIBapUTeJIbHO IIpolleccupoBaHHOM PHK MyTaHTHOTO TeHa
OMCTPOdMHA yeJIOBEeKa, VHOYLIUPYIOT IponIyCcKaHue SK30HOB u
nubdepeHellalbHEY CIJIAMCUMHT B D2TOM B MHOM cJiydyae abeppaHTHO
crlamcupyemMmo MPHK mucTpodmHa, M, TeM CaMbM, I[I03BOJISIT MHIIEUHBM
KJIETKaM NPOoOylMPOBaTh MPHK-TpaHCcKpuUnT, KOTOPLM KOoOupyeT
OYHKIUMOHAJLHEM  0OeJIoOK  IUCTpodMHA. B ompelleJIeHHEIX BapMaHTax
OCVyIeCTBJIEHUS [IOJIYYEeHHEI HeJlok oucTpodmrHa He obga3aTeJIbHO
ABJgeTcd dopMo¥ IuUCTpodMHa "AuxKoro THHa", a BMEeCTO BTOTO
ABJIAEeTCSH YKOPOUEeHHOH, HO BCe eme OYHKIUMOHAJIbLHOM VI
NOJNYyQYHKIMOHAJLEHOM QOpPMOM IUCTPOOUHA.

[IyTeM yBeJIMUEeHMS YPOBHeM OYHKIMOHAJLHOTO ©OeJika IUCTpodrHAa
B MEHIIEUYHHIX KJIETKaxX 2TM UM CXOIHBIE BapMaHTH OCYIECTBJIEHUS MOTYT
OBITE HOPUTOOHBIMM IJIS HOPOOMIIAKTUKM M JIeUeHMSA MBIIeUHOW OUCTPoduM,

ocoBeHHO Tex GOpM MHIIEYUHOW IUCTpodMM, Takux kak DMD u BMD,
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KOTOPHE XapaKTepu3ylTCsa DKCIpeccued TedeKTHHX OeJIKOB IMCTpodMrHa
BCJIeOCTBME abeppaHTHOTO CILJIaicHMHTa MPHK. Creunpmuecrme
OJIUT'OMEPHL, OIIMCaHHHE B HacTodAmeM  ONMCaHuu, KpoMe TOTO,
oBecrneurBanT YCOBEPIIEHCTBOBAHHOE CIelMdrMuecKkoe HalleJIMBaHME Ha
DK30HH OUCTPOOMHA OTHOCUTEJIBHO IOPYIMUX MWCIOJb3YyEeMEIX OJIMI'OMEPOR
u, TeM  CcaMblM, oBecrnieunBamnT 3HauUUTEJIbLHEE n IpakKTUYeCKMe
npeuMymecTBa OTHOCHUTEJIBEHO aJIb TepHAaTUBRHEIX criocofoB JIeueHM
COOTBETCTRBYIIUX G(OPM MEIMEUHOM IUCTPOOUM .

B omHOM acnexkTe Mu300peTeHMEe OTHOCUTCH K aHTUCMBEICIJIOBOMY
OJIUTOMEPY OJIMHOM 20-50 HYKJIEOTULOB, CIIOCODHOMY CBA3HBATH
BHIOpPaHHYK MMIIEeHb, OJS WHOYKIUM [IPOIYyCKaHMA 5SK30HOB B TI'eHe
OIMCTpo®MHa  UeJIoBeKa, roe AHTUCMEICJIOBOM  OJIMTOMEP COIEepPXUT
[IOCJIEOOBATEJILHOCTE OCHOBAaHUM, KOTOopad crneund@uueckKm
TUOPUON3YETCA C ODJNacTh-MMUIIEHBK  BK30HAa 44, BHOpaHHOM U3
TPyIe, cocToamen mu3 H44A(-07+15), H44A(-08+15), H44A(-06+15),
H44A (-08+17), H44A (-07+17) " H44A (-006+17), rme OCHOBAaHMA
OJIMTOMEPA CBSA3aHE C KOJBIEBEMM CTRPYKTYpaMy MOPQOJIMHO, W T'IOe
KOJIbLEBHE CTPYKTYPH MOPDOJIMHO CBA3aHH bochopocomepRalMA
MeXCYODBeOMHUUHEMMY CBA3AMM, CBA3HBaAKMMMM a30T MOPOOJIMHO OIOHOM
KOJILIIEBOM CTPYKTYPH C 5/ -3K30LUMKIMUECKMM YIJIEPOIOM COCeIHeN
KOJIbLIEBOM CTPYKTYPH . B OIOHOM BapMaHTe OCYIleCTBJIEHN A
AHTUCMEBICJIOBOM OJIMTOMEP COINEepPXUT I[IOCJelOoBaTeJIbHOCTL OCHOBAaHUM,
BHIOPAHHYID M3 TPYINHE, cocTodmel m3 SEQ ID NO: 1 m 4-8. B mOpyroMm
BapMaHTe OCYIEeCTBJIEHUS aHTHUCMEBICJIOBOM  OJIMTOMEp MMeeT  IOJIMHY
OpubIM3nUTeJJsHO OT 20 mo 30 HYKIJIeOTMHOOB MM NPUOIMU3UTEJIEHO OT 22
oo 28 HYKJIEOTHUIOB . B OIPYyT'OM BapuaHTe OCYIEeCTBJIEHNA
IOCJIeIOBATEJILHOCTE COCTOUT M3 II0CJeNOoBaTeJIbHOCTM, BHOpPaHHOM U3
SEQ ID NO: 1 m 4-8. B OIOHOM BapMaHTe OCYIEeCTRBJIEHUS M300peTeHUe
OTHOCHTCS K AHTUCMEBEICJOBOMY OJMIOMEPY, KOTOPHM He aKTUBUPYET
PHK-asy H.

B nmpyroM acnekTe M300peTeHMe OTHOCUTCS K aHTUCMECIJIOBOMY
OJINTOMEPY, KOTOPHM XUMHMUECKM CBA3aH C OOHOM WMIM HEeCKOJbLKUMU
JacTAaMA VIV KOHBOITUPY eMEMN JacTaMA, KOTOPHE TTOBHINAKT
aKTMBHOCTB, KJIETOUHOE pacrnpenesieHMne MM  KJEeTOUHHM  3axBaT
AaHTMCMEICJIOBOT'O oJmmMIoMepa, HalpuMep TaK/MU Kak MOJIeKYyJIa

TITOJIMS TUIIEHTJIMKOJIA . B OIPYITHUX BapMmaHTax OoCymeCTBIJIEHNUA
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AHTHCMEICJIOBOM OJIMTOMEP KOHBIIMPOBAH C apTMHMH-0OTATHM IIelTUIOM,
TakMM Kak I[IOCJIeIOBaTeJIbHOCTL, BHOpaHHas m3 SEQ ID NO: 24-39.

B 1OpyroM acriexkTe, MU300peTeHMe OTHOCUTCH K aHTUCMECIJIOBOMY
OJIUTOMEPY OJIMHOM 20-50 HYKJIEOTUIOB, CIIOCODHOMY CBA3HBATH
BHIOpPaHHY MMIIEeHb, OJS MHOYKUUM I[IPOINYyCKaHMA HDK30HOB B TI'eHe
OUCTpodMHa  UeJiIOBeKa, roe AHTUCMEICJIOBOM  OJIMTOMEP COLEepPXUT
[IOCJIeOOBaTEeJIbLHOCTE OCHOBAaHUM, KoTopasa crneunudpmuueckKm
TUOPUON3YETCA C OOJIaCThIO-MMUIIEHB  BK30HAa 44, BHIOPAHHOM U3
TPYIIe, cocToamen mu3 H44A(-07+15), H44A(-08+15), H44A(-06+15),
H44A (-08+17), H44A (-07+17) u H44A (-06+17), rme OCHOBAaHMA
OJIMTOMEPA CBS3aHE C KOJBIEBEMM CTRPYKTYpaMyM MOPQOJIMHO, U THOe
KOJIBIIEBHE CTPYKTYPH MOPQOJIMHO CBSA3aHH 10 CYMECTBY HesapIKeHHBMU
dpochopocomepRrallUMA MEXCYOBEOMHVUUHEIMY CBA3AMM, CBAS3HBAKIMMY a&30T
MOPOOJIMHO onoHOM KOJILLeBOM CTPYKTYPH c 5/ -3K30LUUKIINYECKUM
YTJIEPOOOM COCeIHeM KOJBLEBOM CTPYKTYPH. B OIOHOM BapMaHTe
ocymecTBJIeHMa 5%-35% cBg3eM aHTUCMBICJIOBOTO OJMIOMepa ABJATCH
[IOJIOXKUTEJIEHO  3apsKeHHBMM . B 1OpyroM BapMaHTe OCYIECTBJIEHUSA
MeXCyOBbeIMHNULIE CBA3U AHTUCMEICJIOBOT'O oJIMTOMEpPa ABJIATCSA
He3apPSXEHHEMM U  UepelylTCcsa Co CBA3AMA, KOTOPHE  ABJIAKRTCHA
[IOJIOXUTEJIEHO 3apsaXeHHBEMM IIPpMY OU3MOJIOTUMUECKUX 3HaueHuAax pH, 1oe
oflmee UMCJO IIOJIOKUTEJILHO 3apsKeHHEX CBA3eM CcocTaBJgeT oT 2
BILIOTE HoO OoJiee UYeM IIOJIOBUHH 0O0mero KoJMUecTBa CBA3ek. B
HEKOTOPEIX BapMaHTax OCYIEeCTRBJIEHU A AHTUCMEBICJIOBOM OJIMTOMEP
COOEepPXUT KOJIbILEeBHE CTPYKTYPH MOPQOJIMHO M dochopoamaMriaTHEE
MeXCcyOBeIMHMUHEE CBSA3M. B HEKOTOPHX BapMaHTax OCyMeCTBJIEHUS
AHTHUCMEICJIOBOM  OJIMTOMEP  MOIUPUIIMPOBAH  IIOIBEMNEeHHOW  KaTMOHHOM
TPYIIOoN.

B 1mpyroM acrekTe wu300peTeHMe OTHOCUTCS K aHTUCMBCJIOBEM
OJIMTOMEpPaM, OINMCAaHHBEM B IIpuMepax 2-7. B HeKOTOpPHX BapMaHTax
OCYIECTRBJIEHVSA YpalUWuJl MOXEeT 3aMeHAThE TUMMMH B  aAHTUCMEBEICJIOBHX
OJINT'OMEepax, OIMCAHHHX B IIpuMepax 2-7.

B onmHOM acnekTe M300peTeHMe  OTHOCUTCH K  BHJIEJIEHHBM
AHTUCMEICJIOBEM OJIMTOHYKJIeOTUOaM IOJMHOM oT 20 pmo 50 HYKJIEOTUIOR,
BKJIIOUAA IO MeHbmenm Mepe 10, 12, 15, 17, 20 wmmm ©BoJee
HYKJIEOTUIOB, KOMILJIEMEHTAPHEX OOJacTU-MUIIeHM 5DK30Ha 44 TeHa

oucTpodmrHa, oOo3HaUvaeMOM Kak yuacTOK OTXMI'a, BHOpPaAHHOM U3
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TPYIIH, cocTodamert m3: H44A(-07+17), H4A44A(-07+20), HA4A(-07+22),
H44A (-8+15), H44A (-7+15), H44A (-6+15), H44A (-8+17), H44A (-
6+17), H44A(+77+101), H44A(+64+91), H44A(+62+89), H44A(+62+85),
H44A (-13+14), H44A (-14+15) . AHTHWCMBEICJIOBHE OJIMTOHYKJIEO TUIEL
crieumMdmUUeCcKu ITUMOPUONBYITCHA C Y4acTKOM  OTXMIE, VHOYLVPY g
IIpollyCKaHue »kK30Ha 44.

Ipyrre aHTHUCMEBICJIOBHE OJIMTOHYKJIEOTUIOH I10 M300PEeTEHMI MMEKT
namuyEy oT 20 pmo 50 HYKJIEOTHMIOBR M BRJIOUAT II0 MeHblel wmepe 10,
12, 15, 17, 20, 22, 25 wmam ©OoJjee HYyKJIeoTMHoB SEQ ID NO: 1-12,
46 wm 47. B  HeKOTOPEX BapMaHTax OCYIeCTBJIEHUA  TUMUHOBLE
ocHoBaHMA B SEQ ID NO: 1-12, 46 m 47 HeoODsA3aTeJIbHO IIpPelCcTaBJIST
cobon ypaumi.

VomocTpaTUBHEE  aHTUCMEICJIOBHE — OJIMI'OMEPEL [0 M300peTeHUD
YKas3aHH HUXe:

H44A(-07+17): b5'-CAGATCTGTCAAATCGCCTGCAGG-3"' (SEQ ID NO:

1)7

H44A(-07+20): 5'-CAACAGATCTGTCAAATCGCCTGCAGG-3" (SEQ ID
NO: 2);

H44A(-07+22): 5'-CTCAACAGATCTGTCAAATCGCCTGCAGG-3'" (SEQ 1ID
NO: 3);

H44A (-8+15): 5'-GATCTGTCAAATCGCCTGCAGGT-3' (SEQ ID NO: 4);

H44A (-7+15) : 5'-GATCTGTCAAATCGCCTGCAGG-3' (SEQ ID NO: 5);

H44A (-6+15) : 5'-GATCTGTCAAATCGCCTGCAG-3"'" (SEQ ID NO: 6);

H44A (-8+17): b5'-CAGATCTGTCAAATCGCCTGCAGGT-3' (SEQ ID NO:
7);

H44A (-6+17) : 5'"-CAGATCTGTCAAATCGCCTGCAG-3' (SEQ ID NO: 8);

H44A (+77+101): 5'"-GTGTCTTTCTGAGAAACTGTTCAGC-3'" (SEQ ID NO:
9);

H44A (+64+91): 5'-GAGAAACTGTTCAGCTTCTGTTAGCCAC-3" (SEQ 1ID
NO: 10);

H44A (+62+89): 5'-GAAACTGTTCAGCTTCTGTTAGCCACTG-3" (SEQ 1ID
NO: 11);

H44A (+62+85) : 5H'-CTGTTCAGCTTCTGTTAGCCACTG-3' (SEQ ID NO:
12);

H44A (-13+14) : S5'"-ATCTGTCAAATCGCCTGCAGGTAAAAG-3"T (SEQ ID
NO: 46);
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H44A(-14+15): b5'-GATCTGTCAAATCGCCTGCAGGTAAAAGC-3' (SEQ 1ID
NO: 47).

B oOHOM BapMaHTe OCYWeCTBJeHMA aHTHUCMECJIOBOM OJIMI'OMED
crneuudruueckm IUOPUOMBYEeTCHd C YydacTKoM oTxura H44A(-07+17),
TakMM kak SEQ ID NO: 1. B Z»IpyroM BapMaHTe OCYIEeCTBJIEHUSA
AHTHCMEICJIOBOM OJIMTOMEep CIeUudUUIeCKM IHUOPUIU3YyeTCsa C YydJaCcTKOM
omikura H44A (-07+20), TakmMm kak SEQ ID NO: 2. B »Opyr'oM BapmaHTe
OCYyIEeCTBJIEHUA aHTUCMHCJIIOBOV OJUIOMEP CIeludrMuecKr I'UbpUON3YeTCS
c yuacTkoM omTxura H44A(-07+22), TakmM KkKak SEQ ID NO: 3. B
IpyTOM BapMaHTe OCYWeCTBJIEHUSI AHTUCMEICJIIOBOM OJINTOMEDP
crneunuduueck IMOpHMIM3YyeTCsa C ydacTKoM oTxwura H44A(-8+15), Takum
kak SEQ ID NO: 4. B OpyT'OM BapMaHTe OCYMeCTBJIEHWS aHTUCMECIIOBOM
OJIMTOMEP CHeUMPUUIEeCKM TIHMOPUIM3YETCS C YyYacTKOM oTxura H44A(-
7+15), TakuMm kak SEQ ID NO: 5. B »mpyI'OM BapMaHTe OCYIeCTBJIeHUS
AHTUCMEICJIOBOM OJIMTOMEp CHelUudUuecKM IUOPpUON3YEeTCsS C YYJaCTKOM
omxnura H44A(-6+15), TakmMm kKak SEQ ID NO: 6. B OpyroM BapMaHTe
OCYIEeCTBJIEHUS aHTUCMHBCIJIOBOV OJMUIOMEP CHeludUMUeCKM I'MOPUION3YETCS
C ydyacTkoM oTxmIa H44A (-8+17), TakuM kak SEQ ID NO: 7. B mpyrom
BapMaHTe OCYHNEeCTBJIEHMSA  aHTUCMEICJIOBOM  OJIMTOMEp  CHelUUudUUeCcKU
TUOPUON3YeTCsa C ydacTKoM oTxura H44A(-6+17), TakuMm kak SEQ ID
NO: 8. B IpyroM BapMaHTe OCYMEeCTBJIeHUS aHTUCMECIIOBOM OJIMT'OMED
crieuudmUUecKr IHUOpUIM3YeTCa C YydacTkKoM oTxkura H44A(+77+101),
TakuM kak SEQ ID NO: 9. B @»OpyI'OoOM BapMaHTe OCYIEeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEP CHeluuduuecku IubpUOM3YeTCsS C YYJaCTKOM
omkura H44A(+64+91), TaxkuMm Kak SEQ ID NO: 10. B mpyroM BapmMaHTe
OCYyIEeCTBJIEHUA aHTUCMHCIIOBOV OJUIOMEP CHeludrMuecKr I'UOPUIN3YEeTCS
C ydacTkKoM oOTxmra H44A(+62+89), TakmM kak SEQ ID NO: 11. B
IpyTOM BapMaHTe OCYWeCTBJIEHN A AHTVCMEICIIOBON OJINTOMED
crneunudruueck TIHUOPUIOMBYETCHS C YydJacCTKOM oTxmra H44A(+62+85),
TakuM kKak SEQ ID NO: 12. B 1OpyI'OoM BapMaHTe OCYyeCTBJIeHU
AHTUCMEICJIOBOM OJIMTOMEp CHelUMdUuecKM IUOPpUOM3YEeTCsS C YyYJaCTKOM
omxnra H44A(-13+14), TaxkuMm kKak SEQ ID NO: 46. B mpyI'OoM BapmMaHTe
OCYyIEeCTBJIEHUS aHTUCMHBCIJIOBOV OJMIOMED CHeludrMUueCKM I'MOPUION3YETCS
Cc ydacTkoM omxmura H44A(-14+15), TaxkmMmM kak SEQ ID NO: 47.

Ecim He onpemejyleHO MHade, BCe TexXHMUECKMe U Hay4HEE

TEPMIMHEI, MCIIOJIBE3YyEeMBIE B HacCToAlleM OIIMCaHuNM, obJlamanT TeM Xe
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3HAUEHMEM, KOTOpOoe OOHUYHO IIoIpa3yMeBalT CHelMaJlMCTH B 00JacTH,
K KOTOPOM OTHOCHUTCS mM300peTeHMe. XoTd IJA IIpUMeHeHMS Ha
IpakKTuKe MIIN TeCTUPOBaAHUSA HaCTOoAmeI o nz3obpeTeHms MOXHO
MCIIOJIE30BAaThH JIOHIE CIIOCOOH " MaTepuaJlisl, CXOIHEIE WJIN
SKBMBAJIEHTHHE cClocobaM WM MaTepuasaM, OIMCAaHHEIM B HaCTOLIEeM
ONMCaHuUM, NPeldlouTUTeJIbHEE CIOCOOH WM MaTepuaJibl ONMCaHBE. IJid
leJiely HacToSmeTro M300peTeHMd HMXe OolpelelIeHBl CJedyilmMe TEePMMHE.

I. OnpeneJjieHUd

ITono "pubamMzmTeJIbHO" [IOHUMAaKT KOJIMYECTRBO, YPOBEHE,
BeJIMUMHY, HOMEDP, JacToTy, IPOLIeHT, pPasMepHOCTh, pasMep,
3HaUueHMe, MacCCy WIM OJIMHY, KOTOPHE OTIMYakTCsa He 0OoJlee UeM Ha
30, 25, 20, 15, 10, 9, 8, 7, 6, 5, 4, 3, 2 mam 1% OoT 2TaJIOHHOTO
KoJIMuecTBa, YPOBHH, BEJIMUMHEL, HOMEPa, JacTOTH, MPOILIeHTA,
pPasMepHOCTM, pa3Mepa, BHaudeHMsa, MacCCH WM IJIMHH.

TepMMHE "KOMILJIEMEHTApPHHM" ¥ "KOMILJIEMEHTAPHOCTE" OTHOCHATCSHA

K  TOJUHYKJIeOTHUIaM (T.e. IOCJIENOBATEJBHOCTAM  HYKJIEOTHUIORB) ,
CBA'3aHHEM 1o opaBuUiaM CrlapMBaHUA OCHORBAHUM . Hanpumep,
[IOCJIENOBATEJILHOCTD "T-G-A (57=-3")" KOMILJIEMEeHTAapHa
nocyemoBaTeJibHocTM  "T-C-A  (57-37)". KOMILJIEMEHTapHOCTL MOXET
OHITH "yacTuuHOM", B CJydae KOTOPOM TOJIBKO HEKOTOPHEe U3

OCHOBAHUM HYKJIEMHOBHIX KMCJIOT COOTBETCTBYIT IPYyI IPYI'Yy COTJIAaCHO
npaBuJiaM CIIapMBaHMA OCHOBaHMUM. B MHOM cCJiydyae MOXeT CYMeCcTBOBATH
"nmosHaa" wiaM "ToTaJbHaA" KOMILJIEMEeHTAaPHOCTHL MexXIy HYKJIEMHOBEMU
KucJjoTamm. CTelneHb KOMIIJIEMEHTAPHOCTM MeXOy LelsaMM HYKJIEMHOBHX
KMCJIOT MMeeT 3HauMTeJIbHHEe 3200eKTH Ha 30PeKTHMBHOCTE M IIPOYHOCTH
TUOPUOM3aAlIUM MeXOy LelaMsM HYKJIEMHOBEX  KMCJIOT. XoTsa 4YacTo
ABJISEeTCHA XKeJlaTeJIbHOM afbcojioTHas KOMIJIEMEeHTAaPHOCTL, HeKOTOPHEe
BapMaHTH OCYIMECTBJIEHMA MOTYT BKJIKUYAThL OIJHO WMJIM HEeCKOJIBEKO, HO
opennouTuresbHo 6, 5, 4, 3, 2 i 1 HeCOOTBEeTCTBYKNIUX OCHOBAaHUMN
OTHOCUTEJIEHO PHK-MUIIeHN] . Takxe BKJIOUEHE BapvauumM B JIOOOM
[IOJIOKEHVM OJIMTOMEpPa. B OHNpeleJIeHHHX BapMaHTax OCYIEeCTBJIEHUA
BapMaluuy B IIOCJIENOBATEJIEHOCTM BOJIM3M KOHIIOB OJIMT'OMepa, Kak
OpaBUJIO, ABJARTCA IPEeOlNOUTUTEJILHEMYM OTHOCUTEJILHO Bapualuui BO
BHYTPeHHeM dYacTM, M, eCJM OHM IIPUCYTCTBYIT, OHM, Kak IIpaBWJIO,
HaxoOoAaATcsd B Ipelejax nopubiamusuressHo 6, 5, 4, 3, 2 wmwm 1

HykKJIeoTHma oT 5'- u/uim 3'-xoHLAa.
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TepMMHE "OPOHMKAKMMY B KJIeTKy Hentun" m "CPP" MCHOJL3YIT
B3aMMO3aMeHseMO, ¥ OHM OTHOCATCA K KAaTMOHHHM IIPOHMKAKIVM B
KJIeTKYy IeNTulaM, TakXe Ha3HBaeMbhM TPaHCIOPTHHEMM MIelTUIaMM,
IenTUIaM/—HOCUTeJIaMA WIIN IelTUIHBMM OIOoMeHaMM1 TPaHCOYKLMUMA .
[lenTuUOH, Kak IIokKasaHo B HacToAleM OnMCaHuu, oBylaganT
CrOCOBHOCTHID MHOYUMPOBATH IMIPOHMKHOBeHMe B 100% KJIeTOK MHOaHHOM
IIOIYJISLMN KJIE TOUHOM KYJIb TYPR " [IO3BOJIAIT nepeMemeHre
MaKpOMOJIEKYJI BO MHOXECTBO TKaHel 1In Vivo IOpU  CUCTEMHOM
BBeIeHUM. IlIpellouTuTeJSIbHEM BapMaHTOM ocyllecTBJIeHUsa CPP saBJiisgeTcs

apI‘MHMH—GOI‘aTHﬁ IIeriTmn, KaK OOIIOJIHMTEJIBHO OIIMCaHO HUMXe.

TepMUHE "AHTUCMHEICJIOBOM omromep" n "aAHTUCMEICIIOBOE
coemuHeHue" u "AaHTUMCMEICJIOBOM OJIMTOHYKJIeOoTHUI" VCIIOJIB 3YIOT
B3aVMO3aMeHSIeMo, u OHM OTHOCATCH K [IOCJIEAOBATEJLHOCTHU

UUKIIMUECKUX CYOBeOMHMII, KaXOad M3 KOTOPHX COOEPXUT O0o0pasyolyl
napy 4acThb, CBA3AHHEIX MEeXCYOLeIMHMUHEIMM  CBA3AMHU, KOTOPHE
[IO3BOJIAT o0pa3ynlrM napy J4acTAaM TMOPUION30BATECA C
IOCJIENOBATENbHOCTBIO-MUIIEHEID B HYKJIEMHOBOM KMCJIOTe (Kak MIpaBUJIO,
PHK) oyreM GQopMMpOBaHMA Iap IO IIPpMHIMIYY YoTcoHa-Kpuka cC
oBpasoBaHMeM TeTeponyIlJileKca  HYKJIEeMHOBAad  KMCJIOTAa:OJUI'OMEP B
[IoCJIenOBaTEeJIbHOCTU-MUIIeHM . LHUKIMUeCcKre CYyOBeOMHMIEL OCHOBAHEL Ha
puboze WM OPYyT'OM II€HTO3HOM caxXape WIM B [IPEeOlIOYTUTEJIEHOM
BapuaHTe OCYIeCTBJIEHN A MOPQOTMHOTPYIIIE (cMm. onmcaHme
MOPQOJIMHOOJIUTOMEPOE HMXe) . OJIMUIOMEP MOXET MMETH IIOJIHYKD WK
BEICOKYIO KOMILJIEMEHTAPHOCTD [IOCJIeIOBATEeJIbHOCTHU C
[IOCJIeDOBRATEJIbHOCTLIO-MUIIEHBIO Bapraluum B [IOCJIeDOBATEJILHOCTH
BOIM3U KOHILIOB oJIMTOMEPa, KakK IpaBwUJIo, ABJIATCA
NPpeOloUTHUTENbEHEMY OTHOCHUTENBLHO BapHuallMii BO BHYTPeHHeM JYacTH.
TakKoM aHTUCMHCJIOBOV OJIMTOMEP MOXeT OHTL CKOHCTPYMPOBaAH IJIA
OJIOKMPOBaAHUA WM  MHIUOMPOBAHMA TpaHcaauum — MPHK  wiam  ooig
VMHTUOMPOBAHUSA TNPUPOOHOTO IMIpollecCHMHTa npe-MPHK nyTeMm crjiaicuHTa,
M er0o MOXHO Ha3weBaTh "HalpabJIeHHEM" wWiM "HalleJIeHHEM [IpOoTus"
[IOCJIeOBATEJIbHOCTU -MUIIEHN , C KOTOpPOU OH TUOPUIONU3YETCH
[locyenoBaTeJIbHOCTL —~MUIIEHE , Kak IIpaBWUJoO, nopencTaBJysgeT cobon
o6JlacTh, BKJIOUAKNYD MWHUIMMPYMMM KomoH AUG MPHK, nomaBJISomMA
TPAHCJIAUMID OJIMIOMEP WMJIM YYaCTOK CIJIaliCMHIa I[IpelpOolleCCUPOBaHHON

MPHK - 10D aBJISOMUN CILJIaMCHHT OJIUTOMEP (SSO) .
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[IocJIenoBaTeNbHOCTE-MUIIEHE IJIS YYacCTKa CILJIaiCMHTa MOXeT BKJIOUYATh
riocjlegoBaTeJyibHOCTE  MPHK, MMERIIYID ee 5'-KOHIIEeBEHE OT 1 mo
OpUBIM3UTEJIEHO 25 HDap OCHOBAHMM HWXe HOPMaJIbHOM TOUKM akKlLelTopa
CILJIaliCMHT a B IpenpoleCCUPOBaHHON MPHK. [lpennouTuTeJIbHAA
IOCJIeNoBaTeJIbHOCTE —MUIIEHL  [IpelcTaBJjigeT cobol Jmodyl  oBJacTb
IpenpolleccupoBaHHOM MPHK, xoTopas BKJIKUYAeT YyUaCTOK CIJIaliCHUHTAa
WM TIOJIHOCTBI COIEPXMTCS B KOIMpPYKIEM DK30H II0CJIeldOBaTeJIbHOCTU
WM OXBaTHBAaeT aKIUelNTOPHHM WJIM HOOHOPHHEM YYacTOK CIJIaliCMHTa.
Bojiee uyacTOo oOJMI'OMep Ha3HBaKT "HalleJJeHHHEM IPOTUBR" OMOJIOTUUECKU
3HAUMMOM MMIIEHM, TakoM Kak 0eJIOK, BUPYC uIM BaKTepusd, KoOT'IJa OH

HalieJIeH IIpOTHB HyKJ’IeMHOBOIZ KUMCJIOTEI-MMIIEHV, KaK OIIMCaHO BHIIEC.

TepMuHE "oJuromMep MopdosmHO" wmam  "PMO" (dpochopamMmmaTHEIM
VI bochoponmamma THEM OJIUTOMEP MOPQOJIMHO) OTHOCATCH K
OJINTOHYKJIEO TUOHOMY aHajorny, COCTOAlEeMY ns CyOBe IMHNUHEX
CTPYKTYP MOPOOJIMHO, roe (1) CTPYKTYPH CBS3aHH BMECTE

bochopocomepxammMy CBA3AMU OJIMHOM OT OOHOTO IO Tpex aTOMOB,
IpenrnouTUTeJIbHO OJIMHOM oBa aToMma, u IPenrnouYTUTEeJIbHO
He3apsSKeHHEMM MJIM KAaTMOHHBEIMM, CBASHBAKIMUMM a30T MOPOOJIMHO OIOHOM
CyYOBeIMHUILIEL c 5’ —3K30LUUKIINYECKMUM YTJIEPOIOM cocenHen
cybbenmMHMUbE, ¥ (1i) Kaxgoe KOJBIO MOPQOJMHO COOEPXUT IIYPUHOBYIO
WY [OIUPUMMMIOMHOBYI  ofOpal3ynlylw IIapy 4YacThb, 20DeKTUBHYID  IOJIA

CBA3EEBaHUA, IIyTeM crneunudmuuecroro OJIA OCHOBaHUM O@paBOBaHMH

BOIOPOIHEIX cBA3el, c OCHOBaHMEM B [IOJIMHYKJIEOTULE . CM.,
HanopuMmep, CTPYKTYPY Ha ¢ur.1lA, Ha KOTOpOM IokKasaH
IpennouTUTeJIbHEM TUII bochopomnmamMmuoaTHOM CBA3U. TepmuH
"KoJIblLIeBasd CTPYKTYPa MopdomHO" MOXHO VCIIOJIL30BAaTh
B3aMMO3aMeHsaeMO C TepMMHOM "cyOwemmHuila MopdoJMHO". B 2Ty CBA3b

MOXHO BHOCHUTE BapMaluM [OIPpUM YCJOBUM, UYTO OHM HEe IPEeNATCTBYIT
CBASHBAHMID WJIM aKTUMBHOCTM. Hampumep, KUCJIOPOHN, CBA3aHHHM C
bocdopomM, wMoOxeT OHTL BaMemeH cepoM (TuodpochopommammmaT). 5’ -
KMCJIOPOO MOXeT OBTH 3aMelleH aMWMHO MM 3aMelleHHBM HU3IUM aJIKMJIOM
aMMHO. IloOBemeHHEM a30T, CBA3aHHHM C dochopoM, MoOxeT OHTH
He3aMEeNEeHHBEM, MOHO3aMENeHHEIM WJIM OM3aMelleHHEIM (Heo043aTeJIbHO
3aMelleHHEM) I[IOCPeOCTBOM HM3ILeI'o ajikuja. Takxke CM. OOCyXIeHUe
KaTMOHHHX CBA3eM HWXe. IlyprMHOBaAS WM IUPUMMMIOVHOBAaS oOpa3yolasd

Inapy 4acTb, KakK IIpaBMJIO, IIpelCcTaBJIAET cobon ageHrnHd, LIMTO3VH,
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I'YaHUH, ypauu, TUMMMH  WJIM  MHO3UH. CuHTes, CTPYKTYPH U
XapaKTEePUCTUKN CBA3EBaAHUA OJUIOMEPOB MOPQOJIMHO IIOOPOOHO ONMCAaHE
B IHaTeHTax CIA N 5698685, 5217866, 5142047, 5034506, 5166315,
5521063, 5506337, 8076476, 8299206 m 7943762 (KaTMOHHEE CBA3MU),
BCe M3 KOTOPEX BKJIOUEHH B HacToOdllee ONMUCaAHME B KaueCTBe CCEHUJIOK.
MomudnUMpPOBaHHEE MEeXCYyOBbeIMHMUYHEIE CBA3M M KOHLIEBEE - I'PDYIIIH
nogpo®HO omMcaHe B 3adBke PCT US2011/038459 u nybaMkalLuuM
W0/2011/150408, KOTOPHE  BKJIOUEHE B HacCTodllee  OIMCaHME B
KaueCTBe CCBUIOK B IIOJIHOM OOBLeMe.

"AMMHOKMCJIOTHAaS cyOberguHMIA" MIM "aMMHOKMCJIOTHEM ocTaTok"
MOTYT OTHOCHUTBLCS K 0OCTaTKy O-aMMHOKMCJOTH (—-CO-CHR-NH-) wiau

ocTaTky B- WM IOpyTro¥ aMMHOKMCIIOTH (Hampumep, -CO- (CHz).CHR-NH-
), Tne R mOpencrTaBjfgeT cobol OOKOBYK lenb (KOoTopas MOXeT
BKJIOYATE BOINOPOL) M N paBHO OT 1 OO 6, OPellouTUTeJIbHO OoT 1 ;o
4,

TepMuH "BCTpedawmasacd B IIpUPOLe aMUMHOKMCIIOTa" OTHOCUTCA K
AMMHOKMCIIOTE, NPUCYTCTByKmel B 0Oejlkax, BCTpPeUYaKIUXCS B IpUpPOIe.
TepMuH "HeNpMPOOHBIE aAMMHOKMCJIIOTH" OTHOCHUTCA K aMMHOKMCJIOTAaM, He

IIprncyTCTBymrM B feJsikax, BCTpeUWanmMxXCc4d B TIIpMpone, WX IIPVMMEPEL

BKJIOUAT OeTa-ajlaHuH (B-Ala), 6-aMMHOTEKCAHOBYK KMCJIOTY (Ahx) wu
©0—aMMHOIIEHTAaHOBYI0 KUCJIOTY.

TepMmuH  "BCTpeuvawmascsa B IpUpoIe  HyKJIeMHoBasa  kucjoTa'
OTHOCHTCS K HYKJIEMHOBOM KMCJIOTE, KoToOpasd oOOHapyXMBaeTCd B
npupome. Kak nOpaBuiio, BCTpeUvanmMecsda B IIpUPpONe HYKJIEMHOBHE
KMCJIOTH IIPeNCcTaBJIglT co0oM IMOJUMMEPH HYKJISOTUMIOOB (KaXIObl U3
KOTOPHIX CONEPXUT NIYPUHOBOE WU NMUPUMHUIOIUMHOBOE HYKJIEMHOBOE
OCHORBaHMue u [IeHTO3HEM caxap) , CBA3aHHEE bochoamsdMpPHBEIMUA
CBA3SAMA. VmocTpa TUBHEE BCTpeUanmmecsd B npupone MOJIEKYJIE
HYKJIEMHOBEIX kuCJHIOT BrJoUaiT PHK m JHK. TepmmH "He BCTpedaKmaacsd
B IpHUpPpOIe HYKJeMHOBasa KUCJIoTa" OTHOCUTCHA K HYKJIEMHOBOM KMUCJIOTE,
KOoTopad He IPUCYTCTBYEeT B IIpUpoLe. HaOpuMep, He BCTpeUvawmMecs B
IpUPpOOe HYKJIIEMHOBEE KUCJIOTH MOTYT BKJIKOUATE OIOHO WM HECKOJIBKO
HENPUPOOHHX OCHOBAHMI, caxapoB MU/UIM MeXCcyObLeIMHUUHEX CBS3el,
HaopuMep, caxXap, OCHOBaHMe U/WIM CBA3b, KOTOPHE MOOVQULMPOBAHEH

Wi 3aMelle HEBL OTHOCHTEJIBEHO caXapa, OCHOBaHUMA u/nan CcBA3N,
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KOTOPHE HaxXoOAaTCs BO BCTpevyammencs B opupome  MoJleKyJie
HYKJIEMHOBOM  KMCJIOTH. JUIOCTPATUBHEE MOOMOMKALMUM  OIMCAHH B
HacToAmeM OIMCaHMM. B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUS He
BCTpeUvanmMecs B IPUMPOIOe HYKJEMHOBHE KUCJIOTH BKJIOUALT 0OoJee
OINHOTO THUIAa MOIMOUKAIIMM, HaOpuMep, MOOMOMKALUM CaxapoB U
OCHOBaHUM, MOOMOMKALIMKM CaxXapoB U CBL3eM, MOoOuOMKALWM OCHOBAHUM
M CcB4g3el, WM MOOMOMKALMM OCHOBaHUIM, caxapoB U cBg3el. B
IpennouTruTesILHOM BapuaHTe OCYIIeCTBJIEHNA aHTMCMEBICJIOBEIE
OJIMTOHYKJICEOTHOH II0 HacCTOdleMy M300peTeHMOD NpedcTaBJIgnT cofol He

BCTpeuamMecd B IIpHMpoaoe MOJIEKYJIE HYKIIEVMHOBEX KMCJIIOT. HaanMep,

B HEKOTOPHX BapraHTax OCYyIIeCTBJIEHU I AHTUCMEICJIOBEHE
OJIUTOHYKJIEO TUIH comepXxar HeNpUpoOOHoOe (HammpuMep,
MOIMAMUIMPOBAHHOE NI 3aMeleHHoe) OCHOBAaHMe. B HEeKOTOPHX

BapMaHTaX OCYImeCTBJIEeHMA aHTHMCMECIIOBEHE OJIMI'OHYKJIEOTHMOE COIOepXaT

HENPUPOOHHY (HalpuMep, MOOIMOUMIMPOBAHHEM WM BaMeleHHBM) caxap.

B HeKOTOPEIX BaplMaHTax OCymeCTBJIECHMA AHTVICMEICJIOBEIE
OJIMTOHYKJIECOTMIOEL comepxarT HelIPMPOIOHY (HaHpMMep,
MOHM@MHMPOB&HHY@ MJIn BaMemeHHym) MeXCyObe IMHUUHYIO CBA3b. B

HEKOTOPHEX BapMaHTaxX OCYIEeCTBJIEHMA AHTUCMEICIIOBEE OJIMTOHYKJIIEOTHUIE
comepxaT O0oJiee OOHOT'O THIla MOOMOMKALMM WJIM 3BaMeHE, HalpuMmep,
HellpUpOoOHOEe OCHOBaHUe u/Uim HeIpUpOooHBIM caxap, n/um
HeIIPpUPOIOHYIO MeXCyObe IMHUUHYIO CBA3b. B OPpYyTHUX BapMaHTax
OCYMEeCTRBJIEHUS AHTUCMBICJIOBHE OJIMTIOHYKJICOTUOE MMEIT XUMUUECKUN
cocTaB BCTpeuawnmercda B IIPHMPOLOEe MOJEKYJIH HYKJIEeMHOBOW KMCJIOTH,
T.e. AHTUCMEICJIOBEE OJIMTOHYKJIEOTUIE He BKJINUAKT MOIUOULIMPOBAHHOE
MM 3aMelleHHOe OCHOBaHMe, caxap WM MeXCyOBeOIMHUMUHYKD CBA3b.
Heszarucumo oT XUMUUECKOTO cocTaBa, AHTUCMEICJIOBEE
OJIMTOHYKJIEOTUOH II10 M300peTeHMIO CHUHTe3MPYIT Iin Vitro M OHU He
BKJIOUAKT AHTUCMEICIIOBHE KOMIIOZULIUM OUOJIOTUUECKOTO MNIPOUCXOXIEHUA.

"Sk30H" OTHOCUTCH K OoIpeleJIeHHOM  CeKUUMM  HYKJIeMHOBOMU
KMCJIOTE, KOToOpad KoIoupyeT OeJIOK, WIM K TIOCJeIOBaTeJIbHOCTHU
HYKJIEMHOBOWM KMCJIOTE, KOTOpasd HaxXoIMUTCAd B 3pejior (opMe MOJIEKYJIH
PHK mnocJle yHaJleHMs OPpYTMX YacTeM IIpenpollecCUMpoBaHHOM PHK (miam
PHK-nipenmeCcTBEeHHVKA ) IyTeM CIJIaliCUMHTa. Spejiag wMoJiekyJsia PHK
MOXeT IpencTaBJIATh cobom MaTPUUHYIO PHK (MPHK) MJIN

dyHKILMOHaJNbHYID GQopMy Hekomupykmeyr PHK, Takyio kak pPHK wmiam TPHK.
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T'eH ouCTpoO®MHa UYeJIOBEKA MMEeeT IMNPpUOJIM3UTEeJIBHO /9 BK30HOB.

"MHTPpOH" OTHOCUTCH K 00JacTM HYKJIEMHOBOM KMCJIOTH (B T'eHe),
KOoTopasd He TpaHcJaupyeTcsa B 0OeJlok. VHTPOH IIpeacTaBJIgeT cobon
HeKOIOIMPYIIIYIO CeKLNIO, kKoTopasa TpaHCKCpUubupyeTcd B MPHK-
IpenmecTBEHHMKA (mpe-MPHK) , a BaTreM yOoalligeTcsa IIOCPenCTBOM
CILla¥icMHT'a B Ipollecce ofpasoBaHMsa 3pejon PHK.

"SbhexkTMBHOEe KoJMUecTBO" wmaImM "TepamneBTUUECKM >OPeKTHUMBHOE
KOJIMUYeCTBO" OTHOCUTCSH K KOJUUECTBY TepaleBTHUUeCKOTO COeldMHEeHUHd,
TakKoT0 KakK aHTUCMECIJIOBOM OJMI'OMEP, BBOOIMMOMY MJIEKOIMUTAIEMY,
Jubo B KauecTBe OOHOKpPATHOM HO3H, JMOO B KaueCcTBe CepumM mOo3,
KOTOpoe ABJIAETCH 20PeKTUMBHEIM 1JIA  BO3HUKHOBEHMHA  XeJIaeMOT'O
TepalleBTUYeCKOTO 2¢0dpekTa. 4 aHTUMCMECJIOBOT'O OJMI'OMEpa 3TOTO
>0beKTa, KaK OpaBWJIO, IJOCTUIAKRT IIyTeM MHIUOUPOBAHUSA TPaHCJALUN
VIV €CTEeCTBEHHOTO opollecCcHHIa IIyTeM  CILJIaliCMHTa BHIOpaHHOM
[IOCJIeNOBATEJIbHOCTY —MUIIEHN .

"TlponiyckaHue 2K30HOB" OTHOCUTCH, TJIa BHEIM oBbpasoM, K
opolieccy, IIOCPeICTBOM KOTOPOTO LeJIBM BK30H MJIM er'o dYacThb
yoajgseTcd W3 »OaHHOM IpenpolileccupoBaHHOM PHK, wu, TeM cCcaMeM,
UCKJIoUaeTCca M3 3pejio PHK, Takol xak 23pejasg MPHK, xoTopasa
TpaHcaupyeTcsa B Oejiok. TakuMm oOpas3oM, 4YacTb O0eJjika, KOTOpas B
VMHOM CJiydyae KOOUPpYeTCHd I[IPOIIYIeHHBEM DK30HOM, He IIPUCYTCTBYeT B
SKCIpPecCUpOBaHHOM dopme ©OeJika, UYTO, KakK I[IpaBUJIO, IIPUBOOUT K
00paszoBaHM M3MEeHEHHOM, XOTd UM Bce ele (QYHKIMOHAJLHOM, G(opMe
Beyika. B omnpeleJIeHHBIX BapMaHTax OCYIEeCTBJIEHUS IIPOIIyCKaeMui
SKB0H IIpeacTaBJigeT codol abeppaHTHHM 5SK30H M3 I'eHa IUCTPpodMHA
yeJIoBeka, KOTOPHM MOXeT comepXaTh MyTalMio MM IpyTroe HK3MeHeHUe
B €TI0 TIIOCJIedOoBaTeJIbLHOCTM, KOTOPEE B MHOM CJiydae BH3HBAKT
afeppaHTHEM CIJIaicCMHT'. B omopenejleHHHX BapMaHTax OCYIeCTBJIEHUSA
IPOIIyCKaeMul SK30H IIPeOCcTaBJigeT coboM JoboM OIMH WMIM HECKOJBbKO
M3 BK30HOB 1-79 T'eHa IOMUCTPO®MHA, XOTH MNPEINOUTUTEJIEHEIM SBJIAETCHA
K30H 44 TeHa IMCTpOdMHa UYeJIOBEKA.

"MucTpodpmuu" nIpelcTaBJIgeT cobom CTepXHeBUIHHM
HMTOILJIasMaTUUEeCKM ©OeJIoOK ¥ XKM3HeHHO BaXHYID UYacTb OeJIKOBOTO
KOMILJIEKCA, KOTOPEM CcoedIMHAeT LMTOCKeJIeT MHIIeUYHOTO BOJIOKHAa C
OKpyXaKlMM BHEKJIETOUHEIM MaTPUKCOM Uepes KJIEeTOUHYyKn MeMOpaHy.

ﬂMCTpO@MH COOepXmMT MHOXECTBO (]_)yHKLU/IOHaJ'IbHBIX IJOMEHOB. HaHpMMep,
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,JII/ICTpO(l)T/IH COOEepPXNUT AKTMHCB S 3LIB a0 IJOMEH HpM@J’[MBMTeJ’IbHO B

AMMHOKMCJIOTax 14-240 17 LeHTpPaJbHEN CTEepPXHEBUIHEM IOIOMEH
NPUOIIU3UTEJIBEHO B AMMHOKMCJIJIOTax 253-3040. 3ToT KPYTIHEM
LeHTpaJbHEM IOOMeH obpasoBaH 24 CIIEKTPMH—II0 0O OHEMIM

TpexXCIOMpPaJIbHEIMM BJIEMEeHTaMy OpulOIn3uTebHO M3 109 aMMHOKMCIIOT,
KOTOpHE ofJjlamalnoT TOMOJIOTMENV C allbda-aKTUHMHOM M CIEeKTPUHOM. OTHU
IIOBTOPH, KakK IPaBMJIO, [IPEepPHBATCId UYEeTHPbBMSA OIPOJIMH-00TaTEMMU
HEIOBTOPAKMMMKCSA CeT'MeHTaMlM, Takke oO003HauaeMbBIMM KaK [MapHUPHHE
obyjacTu. IloBTOpH 15 m 16 paszmejieHE YyYaCcTKOM M3 18 aMMHOKMCIIOT,
KOTOPHE, IO—BUIVMOMY , oBecrneunBamnT OCHOBHOM y4acToK oJs
[IPOTEOJINTUIECKOTO pacernjeHmns OMcTpodmHaA . VOeHTUYHOCTE
IocjieIoBaTeJILHOCTEN Mexnoy OOJILIIMHCTBOM IOBTOPOB HAXOOUTCHS B
ouanasoHe 10-25%. OOMH IIOBTOPR COOEPXUT TpM alibdpa-compam: 1, 2
n 3. Kaxmaa u3 anbba-crmpaner 1 m 3 obpasoBaHa 7/ CIOMpaJbHEMUA
IIOBOPOTAaMM, BO3MOXHO B3aMMOIOEMCTBYKOMIMMM B KadeCcTBe IOBOWMHOM
crvpar 4depe3 IMAPpodoOHYK IIOBEPXHOCTHL KOHTaKTa. AJbda-crampalb 2
MeeT 0Oo0Jlee KOMIUJIEKCHYK CTPYKTYPY M ofpazoBaHa CeI'MeHTaMu U3
UeTHpEeX U Tpex I[IOBOPOTOB CIMpaliM, pPa30eJIEHHHX OCTaTKOM IJIMLIMHAa
WM TIPOJIMHa. KaxXOel I[IOBTOP KOOMPYeTCcs IOBYyMA SK30HaMM, Kak
[IpaBUJIO, IIPEPHBAKIMMUCSI MHTPOHOM MeXIny aMuMHOKMciioTamMu 47 m 48 B
IIepBOM YacTMU ajJbda-chupaar 2. HpyToM MHTPOH HaXOIMUTCSI B IOPYIUX
[IOJIOXEHMAX B I[IOBTOpPe, OOBUHO pPacCCeSaHHHX O chupaau-3. OucTpoduH
TaKxe COIEPXUT HMCTeuH-00oTa e IOOMEH NpUOIN3UTEIJIBLHO B
aMMHOKMcJIoTax 3080-3360), BrIIOUAKIUM LIUCTEeMH-OOTATHEIM CEeI'MeHT
(T.e. 15 OCTaTKOB LMCTeMHa B 280 aMMHOKMCJIOTax) ,
OEeMOHCTPUPYIIMIM TOMOJIOTHID ¢ C-KOHIIeBHIM OOMEHOM aJlbda-aKTUHVHA
camszeBoro Tpuba (Dictyostelium discoideum). C-KOHLEBOW OOMEH
HaxXoOUTCHAd NPpUOIM3UTEBHO B aMMHOKMCJIOTax 3361-3685.

N-xoHell OUCTPOdMHA CBA3EBaeTcad C F-akTvMHOM u C-KOHell
CBA3EBAETCSA C aCCOUMMPOBAHHBM C OUCTPOPMHOM O&JIKOBBIM KOMILJIEKCOM
(DAPC) Ha capkoJIeMME . DAPC BRJIOUAET OVUCTPOTJIMKAHEL,
CapKOTJIMKAaHB, WHTETPMHE M KaBEeOJIMH, M MyTaluM B JHOOOM M3 3TUX
KOMIIOHEHTOB BH3HBAKT ayTOCOMHO HAaCJIelyeMBIE MBIIEUHEE OUCTPOOUN.
DAPC oecTabuiansnupyeTcs, Korma OUCTPOOUH OTCYTCTBYET, yTo
[IPUMBOOMT K YMEHBIIEHHEIM YPOBHAM OeJIKOB-YUaCTHUKOB WM, B CBOK

oduepelnb, InpmBoOmMT K InporpeccrupyrmeMy IIOBpeXIOeHMIO BOJIOKOH U
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[IPOHUIIaEMOCTHU MeMOpaHH . [Tpm pPasIInJdHEIX bopmax MBITEUHOM
oucTpodum, TaKMUx Kak MHIIeUuHasda oucrpodpmsa [olieHHa (DMD) "
MBIIeUHasd OucTpodusa Bekkepa (BMD), MBIIeUHBHE KJIETKM OIPOOYLUPYIOT
M3MEHEHHYI ¥ (QYHKUMOHAJIEHO IOedpekTHyn (opMy IOUCTPOOMHAE, WU
BoOOme He IPOOYyLUMPYIT OUCTpodMHa, B OCHOBHOM BCJEOCTBME MyTalun
B IIOCJIEODOBATEJIbHOCTM T'€HOB, KOTOPBEE IIPUBOOUT K HelpaBUJIIbBHOMY
CILJIaMCHHTY . IMpeobJyangarwma s DKCIIPpEeccusa Oe@eKTHOTO BeJika
OMCTPO®MHA WMJIM IIOJIHOE OTCYTCTBME OUCTPpOPMHa WM OUCTPOQUH-—
nomobHoro Oejika IIPUBOOAT K OLHCTPOMY IIPOIPEeCCUPOBAHUID MBIIEUHOM
oereHepaluy, Kak VYVKa3aHO BHIle. B »ToM oTHomeHuM, "medeKTHHI"
feJIoK OUCTPOOMH MOXeT XapaKTepM30BaThbCAd OQopMaMM OUCTPOOMHA,
KOTOPHE TPOOYLUMPYITCS Y OIpeleJIeHHEX WHIMBUIYYMOB C DMD wmim
BMD, Kak M3BECTHO B OaHHOM oBJlacTH, MJin OTCYTCTBMEM
nonmapmerocsa OOHAPYXeHMID IMCTPOQMHA .

Kak wmcHoose3ymwT B paMKax un3o00peTeHMs, TepMuHBE "QyHrUMA" U
"OYHKUMOHAJILHEI" nu T.II. OTHOCSHATCH K OMOJIOTHUUECKOM,
bepMeHTaTUBHOM MJIM TepaleBTUUeCKOM QYHKIUM.

"OYHKIMOHAJILHEI" HeJIoK OUCTPOOUH OTHOCUTCSH, TJIaBHEIM
oBpas3oM, K OeJIKy IUCTPOOMHY, MMeKIeMy TOCTAaTOUHYI OMOJIOTUUYECKYIO
aKTHMBHOCTE IJId YMeHBIIEHUS IMIpOoTpeccHupyllel IeTlpalallMd MBIIeUHOM
TKaHM, KOTopas B MHOM CJiyuyae xapakTepHa OJS MBIIeUHOM IUCTPOdUM,
Kak IpaBuUJIO, IO CPaBHEeHMI0 C WU3MeHeHHOM Wau "mebexkTHOM" dopMoM
BeJika OuCcTPodMrHa, KoTOopada IPUCYTCTBYET y onpeleJIeHHEIX
MHINBUIOYYMOB C DMD I BMD. B onpeneJIeHHEIX BapMraHTax
OCVYIIECTBJIEHUS OYHKIMOHAJIL HEM HeJlok OUCTPOOUH MOXeT MMETH
npmubau3urensHo 10%, 20%, 30%, 40%, 50%, ©60%, 70%, 80%, 90% wmm
100% (BrJOUAS BCe UMCJa MeXIy HUMM) OMOJIOTMUECKOM aKTMUBHOCTU
IMcTpodrHa MOMKOTO TUMa 1Iin Vitro uWIM 1In VIiVvo TIPU W3MepeHUU
CTaHOAPTHEIMM B JaHHOM o6JacTu crnocobamm. B KauecTBe OIHOTO
IprMepa, CBA3AHHYID C IUCTPOOMHOM aKTHMBHOCTE B KYJIBTYPAX MBI In
Vitro MOXHO M3MepATE II0 pPa3Mepy MBIEYHEX TPpyOoueK, OpIlaHM3alUu
MUOQUOPUILIT (nam nesopraHu3alunum) , AKTUBHOCTU COKpalleHU U
CIIOHTaHHOM KJIaCTepu3alum PEeLEerlTOpPOR alle TUIIXOJIMHA (cMm.,
HanpuMep, Brown et al., Journal of Cell Science. 112:209-216,
1999). Mogmenm Ha XMBOTHHX TaKXe MABJIAKRTCH LEHHBHMM pecypcaMu IJIid

nccijlegoOBaHMA ImaToreHesa 3aboJIeraHuAa, u OHUI obecreunBaKnT
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CpenCcTBa IJS MCCJIenNoBaHUA OOYCJIOBJIEHHOM OMUCTPOPUMHOM aKTUMBHOCTMU.
IByMa M3 HauboJjiee mIMPOKO MCIOJIb3YeMEIX MOIeJle Ha XMBOTHHEX IJIS
ucciyenorauua DMD dgBjARTCA MbIIE mdx M cobaka IIOPOIOE 30JIOTUCTHIM
peTpMUBep C MBIIEUHOM IucTpodmenrt (GRMD), obe M3 KOTOPHX ABJISIOTCH
OTpHULATEJbLHEMY II0 AOUCTpOoduHY (cM., Hamnopumep, Collins & Morgan,
Int J Exp Pathol 84: 165-172, 2003). 9TM M »OpyI'Me MOIOEJM Ha
XMBOTHEIX  MOXHO  MCIIOJIB30BAaTh O0Ja ¥u3MepeHusa  OYHKUMOHAJLHOM
AKTHMBHOCTHM Pa3JIMYHEIX OeJIKOE OUCTPpOod®MHAa. BKINUAKLTCA YKOPOUEHHHE
bopMEl OUCTpOOMHE, Takue Kak  (QOpPMH, KOTOpPHE IMNIPOOYUUPYKRTCH
onpenejie HHEMI nus obecrneunBaKnImx IpoIllyCKaHue DK30HOB
AHTUCMEICJIOBEIX COE&IMHEeHUM 10 HacCcToAlleMy M300peTeHUo.

Ilonm "BHIOEJIEeHHBEM" nompasyMeBalnT MaTepuall, KOTOPHM  IIO
CYIIECTBY WMJIM B OCHOBHOM CBOOOIEH OT KOMIIOHEHTOB, KOTOPHE OOBYHO
CONPOBOXIAKT €TI0 B HATMBHOM COCTOAHMM. Hamnpumep, "BHIOEJEHHHN
NOJIMHYKJIeOoTHn", KakK MCIOJB3YyRT B paMKax MW300peTeHUd, MOXEeT
OTHOCUTBLCS K IIOJIMHYKJIEOTUOY, KOTOPHM OUMIIEH WM MW3BJIeUeH U3
IOCJIENOBATENBHOCTEN, KOTOPHEe OQIaHKUPYIT €TI0 BO BCTpedaKmeMCsa B
IpUpone COCTOSHMM, KakK Halpumep, oparMeHT [JHK, KOTOPHM M3RBJIeUEeH
13 I[DOCJIeNOBaTEJIbHOCTEM, KOTOpHEe OOBUHO HABJAKTCS COCEIHUMMM C
dparMeHTOM.

Kak wucHnose3yoT B paMkax uzobpeTeHuda, "zmocTaToudHas IjuHa"
OTHOCUTCHA K AQHTUCMEICJIOBOMY OJIMTOHYKJIEOTULY , KOTOPHI
KOMILJIEMEHTapeH IO MeHbleM wMepe 8, BoJjiee kKOHKpeTHO 8-30,
[IOCJIeNOBATEJIBHO PAaCIOJIOXKEHHEM HYKJIEOTHUIHEIM OCHOBaHMAM B IIpe-
MPHK 1nucTpodmHa, HABJIAKIENCS MUIIEeHBI. B HEKOTOPHX BapMaHTax
OCYyImEeCTBJIEHUS AaHTUCMEBICJIOBOM OJMUIOHYKJIEOTUN IOCTATOUHOW  OJIMHE
BKJIIOUaEeT II10 MeHbme¥ mepe 8, 9, 10, 11, 12, 13, 14, 15, 17, 20
nim 06oJiee TMIOCJIeNOBaTEJIbHO PAaCIOJIOXKEHHEX HYKJISOTUIHEX OCHOBAaHUM
B npe-MPHK mucTpodmHa, ABJILOMNEVCS MUIleHb. B IOpyIMx BapMaHTax
OCYyMmeCTBJIEHUS AaHTUCMEICJIOBOM OJUTOHYKIEOTU IOCTATOUHOM IJIMHEH
BKJIIOUaAEeT II0 MeHbmew mepe 16, 17, 18, 19, 20, 21, 22, 23, 24 wumwm
25 MnocJeloBaTEJIbHO PAaCIOJIOKEHHEX HYKJIEOTUMIOHHX OCHOBAHUM B IIpe-
MPHK OUCTPOOUHE, ABJIAKRIENC A MMIIEHBIO. AHTHWCMEICJIOBOM
OJINTOHYKJIEOTUL OOCTaTOYHOMN OJIMHEL  MMeeT 1o MeHbBIIEV  Mepe
MUHMMAJILHOE  KOJIMUEeCTBO  HYKJIEOTUINOE, CIIOCOOHEIX  CIleUndrUueCKU

I‘M@pMHMBOBaTbCH C BK30HOM 44. Hpe,HHOT{TT/ITeJ'[bHO OJIMTOHYKJIEOTIN
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OOCTATOUHOW  IJMHH  MMeeT IJIMHY OT OpUOIN3UTEeIbLHO 10 1mo
OpubInM3nTeIbHO 50 HYKJIEOTHMIOB, BKJKYas OJUIOHYKJIeOoTHMIH u3 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 m 40 wmm
BoJiee HYKJIEOTUIOB. B OIOHOM BapuaHTe OCYlleCTBJIEHN A
OJIMTOHYKJIEOTU  HOOCTATOUHOM  OJMHE MMeeT  IJMHY  OT 10 1mo
Opubam3uTessHO 30 HYKJIEOTHMHOB. B IOpyI'OM BapMaHTEe OCYIeCTBJIEHUS
OJIMTOHYKJIEOTUI  IOOCTATOUHOM  IJIMHH  MMeeT  IJMHY  OT 15 1o
OPpUOIMU3UTENIEHO 25 HYKIJIEOTHUOOB. B OPpyI'OM BapMaHTe OCYIeCTBJIEHUA
OJIMTOHYKJIEOTUI HNOCTATOUHOM OJMHHE MMeeT OJMHY oT 20 mo 30 miaum oOT
20 oo 50 HYKJIEOTUIORE . B OIpyIToM BapMaHTe OCYIIleCTBJIEHUA
OJIMTOHYKJIEOTUI OOCTATOYHOM IJIMHE MMeeT OJMHY oT 22 mo 25, or 22
oo 28, ot 24 mo 28, oT 24 mo 29, oT 25 mo 28, or 20 mo 30, wmim
oT 25 mo 30 HYKJIeOTHIOB.

llog "ycuwimBaTbh" wiam "ycujdeHmeMm", wiIM "yBeJIMUMBATE" WU

"vBeJMueHeM", MJIIN "CcTUMyJIMpOBaTh " MJIN "crumyianmuemn”
nonpasyMeRBRanT, TJIaBHEM oBpaz3oM, CIIOCODHOCTD OOHOTO WM
HeCKOJIbKMX AHTMCMEBICJIOBEIX CcoeIVHEeHUM W KOMIIO 31NN

OpOOyLUMPOBATL WMJIM BHB3HBATL 00Jiee BHCOKUNM QU3MOJOTUUECKUN OTBET
(T.e. HMxecJemywoume 320QeKTH) B KJeTKe WIM Y MHIMBUIOYYMa IIO
CpaBHEHMI C OTBETOM, BHEBEBaeMEM JIMOO OTCYTCTBMEM aHTUCMEICIIOBOTO
coenuHeHMd, JMOO KOHTPOJILHEIM CcoeOMHeHMeM. IlloOmalmuicsa M3MepeHMUO
OMBUMOJIOTUUECKUIM OTBET MOXET BRJIOUATL YBeJIMUEHHYID DSKCIPEeCCHUo
OYHKIMOHAJILHOM QOopMEl DeJika OUCTPOOUHA MM YBEJIMUEHHYID CBSI3aHHYI
C IMCTPOOMHOM OMOJIOTMUECKYID AaKTMBHOCTL B MHIIEUHOM TKaHM Cpelu
IpOoUMx OTBETOB, OUEBUIHEIX M3 MHOOPMALMM B IaHHOM of0JlacTu U
HaCTOAmMETO ONMCaHMA. TakKke MOXHO M3MEPAThH YBEJIMUEHHYKD MBEIEUHY
byHKIIMIO, B TOM 4YMCJe IIOBHIIEHMEe WM YJIyUlleHMe MBIeUHOV QYVHKLIUNA
npmbian3nuTeabHO Ha 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%,
12%, 13%, 14%, 15%, 1le%, 17%, 18%, 19%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, b55%, ©0%, ©b%, 70%, 75%, 80%, 85%, 90%, 95% wiu
100%. Takxe MOXHO WM3MEPSATH IIPOLIEHT MBIIEUHEX BOJIOKOH, KOTOPHE
SKCHPpEeCcCUpPYRT QYHKUMOHAJIBHHY IMCTPOOMH, B TOM UMCIe YBeJMUEeHHY
DKCIPEeCCHU OUCTPpOOMHA IPUOJIM3UTEJILHO B %, 2%, %, 15%, 16%,
17%, 18%, 19%, 20%, 25%, 30%, 3b5%, 40%, 45%, 50%, 55%, 60%,

5%, 70%, 75%, 80%, 85%, 90%, 95% wmiam 100% MbBOIEUHHX BOJIOKOH.
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Hanpuwmep, OBJIO IIOKazaHo, uro npubiamsmuTesibHO 40% yIiIydlleHHue
MBIIEUHOM OYHKLIUM MOXeT IPOMB0MTH, ecJm 25-30% BOJIOKOH
BKCIPECCUPYRT IOUCTPOOMH (cM., HanpuMmep, DelloRusso et al, Proc
Natl Acad Sci USA 99: 12979-12984, 2002). "YBejauueHHoe" wmIu
"ycujieHHoe" KOJMUYEeCTBO, KakK [OIpaBWUJIO, ABRJAeTCsa "CTaTUCTUUECKU
3HAUMMBEIM" KOJMUECTBOM, ¥ OHO MOXeT BKJIOUATL YyBeJuueHue B 1,1,
1,2, 2, 3, 4, 5, o, 7, 8, 9, 10, 15, 20, 30, 40, 50 wmmm OoJjee
pas (Hanpumep, B 500, 1000 paz) (BkJoUasag BCe IlLeJiHe UYKucia U
OeCATHUUYHEE UMCJla MeXOy HYMMM M IIpeBemakmye 1), Hamopumep, 1,5,
1,6, 1,7, 1,8 m T.O.) KOJIMUYECTBa, IMNPOOYLUMPYEMOTO B OTCYTCTBUE
AHTMCMEICJIOBOT'O COenMHEHUS (oTcyTcTBME cpencrra) VIV B

IIPMCYTCTBMM KOHTPOJIEHOT'O COEeIMHEHWMA.

Tepvuu "cHmwxaTe" wiu  "MHIMOMpOBaTh'" MOXeT OTHOCUTLCH,
TJIaBHEIM obpasoM, K CIIOCOBHOCTHU OOHOTO VI HECKOJIbKUX
QHTMCMEICJIOBEIX coenuHeHUN 1o MN300peTeHUD "cHmxaTs"

COOTBETCTBYOIUM (UIMOJIOTUUECKUNM WMJIM KJIETOUHHIM OTBEeT, TaKoM Kak
cuMIIToM 3aboJjieBaHMS MIM COCTOSHMS, OIMCAHHOTO B  HaCTOAIeM
onmMcaHuu, IpM M3MEepeHUM CTaHOapTHHMM crnocobamMm B 0o6JacTu
OMAaTHOCTUKH . CooTBeTCTBYMIME  (UIMOJIOTUUECKMEe WM  KJIeTOUHEHEe
OoTBeTH (Iin Vivo WM 1in Vvitro) ©OyoyT OUeBMIOHH CIelMaJiMcTaM B
OaHHOM 008JIacTM, M OHM MOT'YT BKJIOUATL YMEHbIIeHME CUMITOMOB WJIN
IaToJIOTUM MEIIEUHOM IUCTPOOUM, WM CHMXEeHMEe BKCIpeccur nedeKTHHIX
bopM muCTPOOMHA, TaKMX KakK M3MeHeHHHe (OpMH OUCTPOOMHA, KOTOPHE
DKCIPEeCCUpPYRTCS Y MHOMBUIOYYMOB C DMD wmiam BMD. "CHmxeHme" oTBeTa
MOXeT OBThL CTATUCTUUECKM SBHAUMMEM I[I0 CPaBHEHMIO C OTBeTOM,
BHI3BEIBAEMEIM OTCYTCTBMEM COeIMHEHMS WM KOHTPOJILHOM KOMIIO3ULMeM,
M OHO MOXeT BKJIOUATEL CHMXeHMe Ha 1%, 2%, 3%, 4%, 5%, 6%, %,

%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 1le6%, 17%, 18%, 19%, 20%,
25%, 30%, 35%, 40%, 45%, 50%, 5b%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% wmum 100%, BrIOUasa LeJHe UMcila MexIy HYMHA.

Takxe BKJIOUATCHA BEeKTOPHEE CUCTEeMb IOOCTaBKWU, KOTOpPEHIE
CIIOCOOHE BKCIPEeCCHMPOBATHL OJMUIOMEPHHEe HalleJIMBallMe Ha OIUCTPOOUH
IoCJIeIoBaTEJILHOCTHU 1o HaCToOAmeMy n306peTeHND, Takue Kak
BEKTOPH, KOTOpPEHIE SKCIPECCUPYIOT IOJIMHY KJIEO TUIHYIO
[IOCJIeIOBATEJILHOCTE, CcolepXamyln Jobyln OOHY MM HEeCKOJbKO M3 SEQ

ID NO: 1-12, 46 m 47, Kak OIMCaHO B HaCTOAmeM oIMcaHum. Ilon
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"BexTopoM" MM "KOHCTPYKUMEM HYKJIEMHOBOM KUCJIOTH" NoIpasyMeBakT
IOJIMHY KJIEO TUIHYIO MOJIEKYITY, IPpedloUYTUTENILHO MOJIEKYITY IOHK,
IPOUCXOOAMY, HalpuMep, WMW3 ILJIa3MMOE, OakTepuodara, OPOXKeV WU
BUpPYCa, B KOTOPY MOXET OBITE BCTpPOEH WM KJIOHMPOBAaH
IIOJIMHYKJIEOTUL . BexTop OpPenrnodTUTEJILHO COOEPXUT OOMH VI
HECKOJIBKO YHMKAJILHEIX YUaCTKOBR PEeCTPMKLMM M MOXeT OBTH CIoCOOeH
K aBTOHOMHOM PerJiMKalum B onpeneJIeHHOM KJIeTKe—-X035aMUHe,
BRJIOUAKIEN KJIeTKYy-MUIEeHL WMJIM TKaHL-MUIEeHL, WM UX KJIeTKY-
IpenmecTBeHHUKA W TKaHbL-IpelleCTBEeHHUKA, WIIN criocoBeH
BCTpauBaTLCHA B TeHOM omnpeneJIeHHOTO X034auHa, Tak UTOOH
KJIOHVMPOBaHHAaA IIOCJIeOOBaTeJIbHOCTE ObJla BOCHPOM3BOOMMOM. TakKuM
oBpasomM, BEKTOp MOXeT IpelCTaBJIATH cobomn aBTOHOMHO
pelIMIMpYNMUicad BeKTOop, T.e. BeKTOp, KOTOPHM CylmecTByeT B
KauecTBe BHEXPOMOCOMHOM CTPYKTYPEH, pPellIMKaluuga KOTOopoTo  He
3aBUCUT OT XPOMOCOMHOM  pelMKaluu, HaopuMep, B KaudecTBe
JIMHEeMHOM WMJIM 3aMKHYTOM  ILJIa3MMIH, BHEXPOMOCOMHOTO 3JIEMEHTA,
MUHUXPOMOCOMEl  WMJIN VCKYCCTBEeHHOM XPOMOCOMHI. BexTop MOXeT
comepXaThb  JIOOHE cpencTea OJsa ofecledeHMsA  CaMOpPeIlJIMKalWM.
AJILTEPHATUBHO BEKTOP MOXeT IMIpelcTaBJIATE CcoOo¥ BEeKTOp, KOTOPHM
Ipu BRBeOEeHMM B KJETKY BCTpauBaeTCd B TE€HOM UM pelliMuMpyeTcd
BMECTe C XPOMOCOMOM (aMM), B KOTOPYK OH BCTPOMJICH.

"JleueHnue" MHIMBUAOYYMa (HaIpyMep, MIEKONIMUTAaKIero, TaKoI'o
Kak  UeJIOBEK) W KJIETKM opencraBigeT cobom  Jmobom TUTI
BMemaTeJIbCTBa, MCIOJb3YEMEI OJII M3MeHEeHUSI e€CTeCTBEHHOTO TeUeHUS
Y  MHIMBUOYYMa MM B KJIETKE. JleueHue BKJIOUAET, HO  He
oT'paHMuUMBaeTCad VMM, BBeIeHMe (papMalleBTUUeCKOV KOMIIO3ULIUM, U eTo
MOXHO  IIPOBOIMUTH JMBO  IPOOUIIAKTUUECKH, Jubo  [ocJie  Hauaja
IaTOJIOTUUECKOTO SABJIEHMSA MM KOHTaAKTa C S3TUOJIOTUUECKUM (GaKTOpOM.
JleueHre  BKJIOUaeT JobOoM  xeJjlaeMel  50deKT Ha CUMIITOMEL  WJIU
naToJoTH 3aboJieBaHMA MM COCTOSHUA, aCCOUMUPOBAHHHX C OeJIKOM
oICcTpodrHa, Kak B Clydae olIpeleJIeHHBX QOPM MBIIEUHOM OUCTPOOUM,
¥ OHO MOXeT BKJOUATL, HalIpuUMep, MWHUMAJIbHEE W3MeHeHUS WK
YIYUIleHVSS OIOHOTO WM HEeCKOJBKUX NOOJAKMMXCS M3MEPEeHMI MapKepoB
3a00JIeRaHMa WMJIM COCTOSHMUSA, [NOOBepTaeMHX JledeHUMI. TaKXe BKJIOUEHO
"mpoduiiakTUueckoe" JledeHMe, KOTOpPOe MOXeT OHTH HallpaBJIEHO Ha

CHMXeHNe CKOPOCTM TIIpOoI'peCCHMPOBaHMA 3ab0JIeBRaHMa WIM COCTOAHUA,
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[IOOBEpTaeMex JIeUeHMK, 3aMelJIeHMEe BO3HMKHOBeHMSA 3aboJIeBaHMA WU
COCTOSHMA WJIM CHWXEeHME TAXKECTUM €TI0 BO3HUMKHOBeHMA. "JleueHue" wmim
"mpodmiiakTuka" He 0043aTeJIbHO YKas3HBalT Ha IIOJIHOE YyCTpPaHeHUue,
M3JIeUueHue WM IpenylpexneHue 3abojieBaHMAd WM COCTOSHUSA WU
aCCOUMMPOBAHHEIX C HMM CUMIITOMOB .

Taxkmm oBpas3oM, BKJIOUEHE CIIOCOOEHL JleueHm A MBIIEUHOM
nucTpodmm, Tako¥ kak DMD m BMD, 1nyTeM BBeIeHMS OIHOTO WU
HECKOJIbKMX aHTHCMBICJIOBEIX OJIMTOMEPOB IIO HacCTOoAMeMy WM300peTeHNo
(HanpuMep, SEQ ID NO: 1-12, 46 wum 47, M UX BapMaHTH) ,
HeoOd3aTeJIbHO B KadeCTBe YacTM (QapMalleBTUMUEeCKOT'O CoCTaBa WIKn
OO3UPOBAHHOM GQOPMH, MHIMBUIYYMY, HYyXIaomeMycsd B 5SToM. Takxe
BKJIOUEHH CIOCOOB MHOYKIMM [NIPOINYyCKaHMS SK30HOB Y MHIVMBUIyYMAa
IyTeM BBEIOEHUS OIOHOTO WMJIM HECKOJIBKMX aHTUCMHBCIIOBEX OJIMT'OMEPORB,
B KOTOPHIX S2K30H MNpPeAcCTaBJigeT cobo¥M »k30H 44 M3 T'eHa IUCTPOOMHAE,
IpenrnouTUTeJIbHO, TI'éHa IOUCTPpodMHa dYeJioBeka. "VHomBuayym", Kak
VCIIOJIE3YIT B paMkax u300peTeHusa, BkJIOUaeT Joboe XMBOTHOE,
KOTOpOEe TIPOABJISET CHUMIITOM WJIM MMEET PUCK HaJIW4UMag CUMIITOMA,
KOTOPHM MOXHO JIeUMTH AaHTUMCMHECJIOBEIM COeIMHEeHMEeM II0 M300peTeHMD,
Takoe KaK MHIOMBMAOYYM, KOTOPEM MMeeT MM obJamaeT PpUCKOM DMD wuiu
BMD, wmamM J00OBIX CHMIITOMOB, aCCOUMMPOBAHHEIX C D2TUMM COCTOSHUAMU
(HanpuMep, IIOTepsa MHIIEUHHIX BOJIOKOH) . lloOxomdmMe MHAOMBUIYYME
(DalMEeHTH) BKJOUAKT JabopaTOPHHX JKMBOTHHX (TakKMx KakK MBIb,
KpEICa, KPOJIUK VI MOpCKas CBMHKA) , CeJIbCKOXOBSMCTBEeHHRX
XVMBOTHEIX M OOMAMHMX XUBOTHEX MJIM KOMHATHEX XMBOTHEX (TakKMX Kak
Komka wmJamu cobaka) . OHM BKJIOUAKT He  ABJIAKIUXCSI UYeJIOBEKOM
OPpUMATOB U, OPENlNOoUTUTEJILHO MHalMeHTOB-JIoIeH.

Kak "anxkuia", Tak "anxkuiieH" OTHOCSHATCHA K HaCHIeHHOMY
YTUIEBOOOPOIHOMY palukaJy ¢ TOpaIMOM MM pa3BeTBJIeHHOM Ilelbo,
comepxameMy 1-18 aToMoOB yIJiepola. llpuMeps BKJIKOUAKT, HO He
OTpaHMUMBAKTCAd MMM, METWJI, DSTWJ, NOPONWJ, W30Nponui, OyTwhi,
N300y TUJI, TpeT—-0yTIII, H-IeHTUJI M H-T'eKCUJ. TepMuH  "HU3MUN
aJlKMI" OTHOCUTCH K aJIKMJIBLHOM TpyINe, Kak olIpenejleHO B HaCTOAIEM
onMcaHmuu, colepxamey oT 1 mo 8 aToMOB yIJiepola.

"AjkeHMJ" OTHOCUTCH K HeHaCHIEHHOMY YTUJIEBOOOPOIHOMY
paiukajy C OpAMOM WM pPa3BEeTBJIEHHOM Ilelbl, comepXaleMy OT 2 IO

18 aTomoB yjiepooa MM coepXaleMy IIO MeHbIIen Mepe OIoHYy YyIUlepOoIl-—
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YTJIEPOOHYIO OBOMHYIO CBA3L. [IprMe P BKJIOUAT, HO He
OTPAHMUUMBAKTCSA VMM DTeHWJI, [IPOIEHWJI, W3ONPOIeHn)I, OyTeHW]I,
1300y TeHMII, TpeT-0yTeHWI, H-IIeHTeHUJI ¥ H-TeKCeHWJ. TepMrH

"HYU3MMM aJIKeHMJI" OTHOCUTCHA K aJIKeHMJIBHOM TpyIllle, Kak OIpeleJIeHO
B HacTodlleM OIMCaHMM, comepxamer oT 2 Io 8 aToOMOB yIJlepona.

"AJIKMHMIT" OTHOCUTCSH K HeHaCHIeHHOMY YTJIEBOOOPOOHOMY
pamukajly C OpSMOM WMJIM Pa3BeTBJISHHOM Illelblo, coIepxalleMy OT 2 IO
18 aTomMoOB yIJlepoIa, CcoIepXalMx I10 MeHbllel Mepe OIOHY YIJIepOoI-—
YTJIEPOOHYIO TPOMHYIO CBA3b. [TprMe pH BKJIOUAT, HO He
OTpaHMUMBAKTCH WMM, DTUHWII, [IPOIMHWII, W30NPONMHWII, OYTHHWII,
N300y TUHWII, TPeT-O0yTUHWII, I[IeHTHMHMJI UM TeKCUHWII. TepMuH "HUIMUMK
AaJIKMHMI" OTHOCUTCHA K aJIKMHMIILHOM TpyIlle, KkKaK olIpelesjlIeHO B
HacToAmeM OIMCaHMM, comepXxamelr oT 2 OO0 8 aToOMOB yIUulepoma.

"InrjioaJIkmi" OTHOCUTCH K MOHOIMKJINUECKOMY MJIIN
MNOJIMIUKIJIMUECKOMY aJIKMJIBHOMY pPalMKally. [IpyMMeph BKJIKUYAaKT, HO He
OTPaHNYMBaKTCA VIMU , HMKJIODY T, LUMKJIOTIEHTWII, HMKJIOTeKCWUII,
UUKJIOTENTUII M HUUKJIOOKTWII.

"Apwua" OTHOCUTCH K UUKJIMIECKOM apoMaTHU4deCKOM
YTUIEBOOOPOIHOM dYacTM, ComepXamel BIJIOTE OO 18 aToMOB yIJlepola,
MMeKMey OIHO WMJIM HEeCKOJBKO 3BaMKHYTOEe KOJIbIO (KoJell) . [IpuMepH
BKJIOUAKT, HO He OI'paHMuMpBawTCca wWMM, OGeHuJ, OeH3wui, HadTui,
aHTpalleHWUJI, (eHaHTpaleHWJI U OUdeHWUII.

"Apankmj" OTHOCUTCA K paIukaly o¢opmyJiel RaRb, roge Ra
opencraBiygeT coOoM aJIKMJIEHOBYIO llellb, Kak olpeleJleHO Bbme, ¥ Rb
opencraBJygeT coBo¥M OIMH WM HECKOJIBKO apPMJILHEX pPalMKalloB, Kak

OIIpeneJIeHO BHIIe, HanpuMmep, O0eH3WJI, INUOEeHWUIIMEeTUIJI U T.II.

"TyMoaJIKOKCHU" OTHOCHUTCH K palukaly o¢opMyJiHi -SRc, 1me Rc
IperncTaBJIAEeT cobom AJIKMJIL HEIA panukas, Kak onpeleJIeHO B
HacToAmeM OIMCaHuMM. TepMMH "HUB3MMNM TUOAJKOKCH" OTHOCUTCH K

aJIKOKCUT'PYIIIIe, KaK OollpeleJIeHO B HacToAlleM OIIMCaHWNM, conepmameﬁ

or 1 mo 8 aToMOB yIJulepona.

"Ankokcu" OTHOCUTCS K paIukalny o¢opmysiel —-0ORda, r1mme Rd
IpencTaBJIAeT cobom AJIKMJIL HEIA panukag, Kak onpeleJIeHO B
HacTodlleM  OIIMCAaHUM. TepMyH " UM BN aJxoxkcu" OTHOCUTCSH K

aJIKOKCUTPYIIIIe, KaK OollpeneJIeHO B HacToAmeM OIIMCaHuNM, conepmameﬁ

or 1 mo 8 aToMOB y1Jieponoa. HpMMepH AJIKOKCHUTPVYIIII BRJIOYAKT, HO He
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OTPaHNUMBAITCSI MMM, METOKCHM U DTOKCH.

"AJIKOKCUAJIKMII" OTHOCHTCA K aJKMJILHOM TpYyIIe, 3aMelleHHOMN
AJIKOKCUTPYIIIION .

"Kapboumi" oTHocuTCA K pamukaiy C(=0)-.

"T'yaHuIuHMI" OTHOCUTCH K palukajy HoN (C=NHz)-NH-.

"AMMIOMHMII" OTHOCUTCA K paIukajy HoN(C=NHz)CH-.

"AMMHO" OTHOCKUTCSH K paIukaJly NHz.

"AIKMJIaMMHO" OTHOCHMTCHA K paiukally o¢opmyJiel -NHRA wiam -
NRARd, r©me kaxOwl Rd, He3aBMCUMO, IIPEeOCTaBJISeT CcOOOM aJIKMJILHLIM
pamukaljl, Kak olpeleJleHO B HacTodmeM oIucaHum. TepMuH "HUIMMN
aJKMJIaMMHO" OTHOCHUTCS K aJIKMJIaMUMHOTPYIIe, Kak OIpelejlIeHO B
HacToAmeM OIMCaHMM, comepxamel oT 1 mo 8 aToMOB yIUulepoma.

"T'erepouuks" o3HauvaeT b-7-4jIleHHOE MOHOUMKJIMYUECKOEe, WIN /-
10-ujleHHOEe  OMIMKIMYECKOE TeTepOolUUMKIMYECKOe  KOJbIIO, KOoTOpoe
ABJISEeTCH JIm60 HaCHIIEHHBM, JmBo HEeHaCHIEeHHBIM, JImMB0o
apoMaTHUYeCKMM, WM KOTOpOoe coIepXxuT oT 1 nmo 4 T1eTepoaTOMORE,
He3aBUCKMO BEOPaHHEIX M3 asoTa, KMCJIOpoma WM Cepe, W TDhOe
TeTepoaTOMEl as30Ta M CepH HeoBA3aTesJIbHO MOT'YT OHTB OKMCJIEHHBEIMU,
M TeTepoaToOM asz3oTa MOXeT OHTb HeOoO0dA3aTeJIbHO KBaTEePHUIUPOBAHHHM,
BKJIOUA S OMUMKIMUECKME KOJblla, B KOTOPHEX OIOMH W3 OINMCAHHHEX BHIIE
TeTepPOUMKIIOB CJIUT C OeH30JIbHBEM KOJBLIOM. ['€eTepOLMKII MOXeT OBTH
CBA3aH uUepes J0OOM TeTepoaToM WMJIM aToM YyIJlepona. I['eTepOLMKJIIE
BKJIOUAT TeTepoapusibl, Kak oIpeneJieHO HMXe. TakuMm oOpasoMm, B
IOIIOJIHEHME K TeTepoapuiiaM, IIPUMBEIeHHEM BHIIe, TIeTepPOLMKJIIH TakKxe
BRJIIOUAIT MOPOOJIMHWUII, IUPPOJIUIVMHOHWII, OIUPPOJUIOVHMII, IUIePUIVNHNII,
IUIIEPU3UHUII, TUIOIAHTOMHWII, BaJlepoJiaKTaMWJl, OKCHUPAaHWJI, OKCeTaHWJI,
TeTpaluIpodbypaHm, TeTpalMOPOInpaHn, TeTpaluIPOIUPUIOMHNAI,
TeTpaluIPpOoTUOeHMII, TeTpalMIPOTUONIVPaHWII,
TeTPalruIPONUPUMUIVHNLII, TeTparuIPOTUONVPAaAHWII M T.II.

"T'erepoapwna"” O3HayvaeT apoMaTUUYeCcKoe TeTepOolUUKINYECKOE
KOJIbIIO M3 5-10 ujeHOB, HUMeKIee 10 MeHblIel Mepe OIMH I'eTepoaToM,
BHOPAHHHM M3 as0Ta, KUCJIopoIa M CepH, M coIepXalee II0 MeHbIen
Mepe 1 aToM YyIUlepona, BKJIKUYad KaK MOHOUMKJIMUECKMEe, TakK U
OULIMKINUECKME KOJIbIeBHE CUCTEMEl. Pelpe3eHTaTUBHEE I'eTepOoapMJib
OpencTaBJglT CcoboM OUPUINI, bypwui, OeH300ypPaHmi, THMoQeHMI,

BeH30THMObeHNI, XUHOJIMHNJI, IUPPOJINII, VHIOOJINJI, OKCa30JIMII,
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BeH30KCas30JInI, VMMOAa30JIMJI, BeH3UMM A 30JINII, TMa30JIMJI,
BeH30THa30JInI, M30KCas0JInI, IVpPas0JInI, M30THAa30JINII,
OVPUOA3VHWII, [OIUPUMUIOMHWII, [OUPA3UHWII, TPUas3MHWUII, LIMHHOJMHWI,
dTasaszvMHMUII M XMHA3OJIMHWII.

TepMMHE "HeoOA3aTeJIbHO 3aMelleHHHM ajkuia", "HeoOsa3aTeJIbHO
3aMelleHHBIM aJikeHua", "Heo®a3aTeJILHO 3aMelleHHBIN aJlkokcu",
"HeoBg3aTeJILHO 3aMelleHHBM THoaJIkokcu", "HeoBa3aTeJILHO
3aMelleHHBI aJKkmjlaMmMHao", "HeoBa3aTeJIbHO 3aMelleHHBI HU BN
ajgxkmia", "HeoBa3aTeJIbHO 3aMelleHHBI HU BN aJkeHuaI",
"HeoBg3aTeJIbLHO 3aMelleHHBIL HM BN aJjxkokcu", "HeoBa3aTeJIbHO
3aMeMeHHH HUBMKM THUoaJIkoKcu", "HeobOsa3aTelIbHO BaMelleHHB HUBMUM
alkmiIaMMHO" M "HeoO43aTeNIbHO 3aMeMeHHEM TeTepOoUUKIMI" o3HaudawnT,
yTO, KOT'IJa OHM 3aMelleHB, II0 MeHbIleM Mepe OIMH aToM BOoIopola
3aMeHeH 3aMecTUuTeJleM. B ciydae oKcozaMecTuressa (=0), 3BaMeleHH

IBa a4aToOMa BOIJOpoOIla. B »TOM OTHOWEHUU, 3aMeCTUTEeJIM BKJIIIOYAKT :

oenTepnii, HeoB4g3aTeJILHO 3aMelle HHEINA aJIKMII, HeoBg3aTeJILHO
3aMelle HHEI aJIKeHMI, HeoBdg3aTelILHO 3aMelle HHE AJIKMHIII,
HeoBg3aTeJILHO 3aMelleHHEINA apmi, HeoBg3aTelIbHO 3aMelle HHE

TeTEePOLUKII, HeoDA3aTeJIbHO 3BaMelleHHHY LMKJIOAJIKMII, OKCO, I'aJIoTeH,
-CN, -0Rx, NRxRy, NRxC (=0) Ry, NRxSO2Ry, -NRxC (=0) NRxRy,
C(=0)Rx, C(=0)0ORx, C(=0)NRxRy, -SOmRx m -SOmNRxRy, I'Ze m paBHO
0, 1 mmm 2, Rx m Ry 4ABJAKOTCSA OOMHAKOBEIMM WM pPas3JIudailnoTCad U

He3aBMCHMMO IIpedCTaBJIAKRT cobom BOOOPOII, HeoB4d3aTeJIbHO 3aMelle HHEIM

aJIKMJI, HeoBdA3aTeJIbHO 3aMeleHHEM aJIKeHIWJI, HeoOdA3aTeJIbHO
3aMeleHHBM aJIKMHWII, HeoO643aTeJIbHO 3aMeleHHBM apwuii,
HeoOd3aTeJILHO 3aMelle HHEM r'eTepPpOlIMKII 2NNz HeoOdA3aTeJIbHO

3aMeMeHHH LHUMKJIOAaJIKMIJI, UM KaXOHM M3 YKal3aHHBX 3aMecTuTeJen
HeoOd3aTeJIbHO 3aMelleHHOTO  aJIkuia, HeoB43aTelJIbHO  3aMeleHHOTO
aJIKeHuJla, HeoOg3aTeJIbHO 3BaMelleHHOTO  aJIKMHWUIIAE, HeoOdA3aTeJIbHO
3aMeleHHOTO  apwuia, HeoB43aTeJIbHO 3aMelleHHOTO TeTepoluKiIa U
HeoO43aTeJIbHO 3aMelleHHOTO LIMKJICAJIKMIIa MOXeT OHTEH JONOJIHUTEJBHO
3aMelledH OIHMM WJIM HeCKOJIbKMMM OKCcO, TraJiore”Hamu, -CN, -0Rx,
NRxRy, NRxC(=0)Ry, NRxSO2Ry, -NRxC (=0)NRxRy, C(=0)Rx, C(=0)O0Rx,
C(=0)NRxRy, -SOmRx m —-SOmNRxRy.

CucTeMa HOMEHKJIATYPH aHTUCMBICJIOBHX MOJIEKYJI OBUIA NIpenjioXeHa

1 onyoOJMKOBaHa IJId PazJIMueHMAd Pa3sJIMYHEIX aHTUMCMBEICJIIOBEX MOJIEKYJIL



42

(cMm. Mann et al., (2002) J Gen Med /4, 644-654). 3STa
HOMEHKJIaTypa craja OCcoBeHHO aKTyaJIbHOM npu MCCJIeIOBaHnUn
HECKOJIBKMX MaJlo pPa3JiMuakliMXCsad aHTUMCMBICJIOBEIX MOJIEKYJI, BCe U3
KOTOPHX HallpaBJIEHEl Ha OOHY M Ty Xe o0JlaCTb-MUIIEHb, KaK I[IOKas3aHoO
HIXE &

H#A/D (x:y) .

[lepBas OykBa o6Oo3HauaeT BuO (HanopuMmep, H: uejoBek, M:
Memb, C: cobaka). "#" ob6ozHauvaeT HOMEpP SK30HaA OMUCTpodMHAa-
MymeHu. "A/D" ykKasHBaeT Ha aKLeNTOPHHIN WJIM HOOHOPHHIM YYacTOoK
CIJIaiCMHTa B HauaJle M B KOHIIe DK30Ha, COOTBEeTCTBEHHO. (X V)
oBo3HavuaeT KOOPAMHATHE OTXUIa, rme "-" wmmm "+" yKas3HBaeT Ha
VHTPOHHEIE WMJIM SK30HHEE I[IOCJeIOBaATEeJIbHOCTH, COOTBETCTBEHHO.
Hanpumep, A(-6+18) ykKas3HBaeT Ha IIOCJeldHMe 6 OCHOBaHMM MHTPOHA,
IpenmecTBYONEeTr0 SK30HY-MMIIeHM, M IepBhHe 18 OCHOBaHUM DK30HAa-—
MumeHr. HamboJiee OJIMBKUM YyUaCTKOM CIJIaiCMHT'a SABJSeTCsa aKLelTop,
Tak 4YTO DTUM KoopIMHaTaM IpenmecTeyeT "A". OnMcaHMe KOOPAMHAT
OTXMIa B IOHOPHOM YydUacCcTKe CBABHEBAHMA MOXeT IIPeldCTaBJIATL cobon
D(+2-18), ©THme TIOCJIeOHMe 2 DBK30HHEX OCHOBaHMA U IlepBHe 18
MHTPOHHEIX OCHOBAHMM COOTBETCTBYIT YUACTKY OTKMIa AaHTUCMECJIOBOM
MOJIEKYJIEl. [IOJIHOCTBI SK30OHHEE KOOPIOMHATH MOIT'YT OHBTE 0OO0O3HaUeHH
Kak A(+65+85), koTopHM OpencTaBJgeT coBOM yuyacTOK MexXOy O65-bM u
85-HM HYKJIEOTHMIaMM C Hauajla 2ToI'0 2K30Ha.

II. AHTHMCMHCJIOBHE OJIMT'OHYKJIE€OTUIE

Korma aHTHUCMEICJIOBAS MoOJiekyJiia (B) HalleJleHa Ha HYKJIEOTUIHHE
[IOCJIeDOBATEJIbHOCTH, BOBJIEUEHHEE B CILJIa¥iCHHT SK30HOB B
nmocjyenmoBpaTeJyibHOCTAX  Ipe-MPHK, HOPMAaJILHEIM  CILJIaMICMHT  SK30HOB
MOXET MHIUOMPOBATBHCH, uTo  I[IPUBOOUT K  TOMY, uTo  anmnapar
CIJIa¥iCMHTa WUCKJIoUYaeT LeJlb SK30H-MHIEeHbE U3 3pejgon MPHK. Bo
MHOTMX T'eHax HeJjlelyrs BCero HK30Ha [NIPUBOOUT K  IIPOOYKLUU
HeQyHKUMOHAJIEHOTO 0DeJilka Yepes yTpaTy BaXHEX QYHKLIVMOHAJEHEX
OOMEHOB WJIM HapylleHMe paMKM CUMTHBaHMA. OOHakKoO B HeKOTOPHX
DeJikaxX ABJLAEeTCH BO3MOXHEM YKOpoOUeHMe OeJika IIyTeM Oejlelluy OOHOT'O
WM HEeCKOJIBKMX 5SK30HOB M3 0Oejika 0e3 HapylleHMA PaMKM CUUTHBaHUA
1 0e3 Cepbe3HOT'0 WM3MeHeHUs OMOJIOTMUEeCKOM aKTMBHOCTU Oejka. Kak
NpaBWUJIO, Takue OeJIKM UMeT CTPYKTYPHYH PpoOJIb U/UiIM o0B8JamaiT

q_)yHKLLMOHaJIbeIMM JOMEHaMI Ha nx KOHILax. MenneuHa g ,]II/ICTpOC_bI/IF[



43

IiomeHHa BO3HMKAeT B pesyJlbTaTe MyTallui, KOTOpHEe NIpelaTCTBYIT
CHMHTe3y OQYHKUMOHAJIBHOTO IMNPOAYKTa I'€Ha OUCTPO®UHAa, KaK IIpaBUIIO,
[IOCPEenCcCTBOM HapyleHus paMKu CUMTHBAHUA . AHTUCMEICJIOBHE
OJIUTOHYKJIEOTUIEL, KOTOPHE MHIOYLUMPYIOT IIPOIYyCKaHMe DK30HOB B
obJjlacTM TeHa OUCTPOdMHA, ComepXalel MyTalMuil, MOTYT I[I03BOJUTH
MEIIEUHEIM KJIETKaM OPOOYLUUPOBATL 3pelibli MPHK-TpaHCKPUIIT, KOTOPHM
KOoOoupyeT OYHKIIMOHAJIL HEM feJlok OVUCUTPOOUH . NToTOBHIM HeJiok
OINCTPOOMH He o00sS3aTelIbHO IIpencTaBJgeT cobol odopMy IOUCTPOOMHA
"oMKoTo THUIAa", a CKopee 4ABJIAEeTCS YKOPOUEHHOM, HO, TeM He MeHee,
OYHKIUMOHAJILHOM VI Oy PYHKIIMOHAJILHOM bopmon OUCTPOOUHA .
Hacrosamee wm300peTeHMe OTHOCHUTCS K AaHTUMCMBICJIOBEIM MOJIEKYJIAM,
CIIOCOOHEIM CBA3HBATLCA C onpeneJyieHHEIMU npe-MPHK-MHUIIEeH AMU
oucTpod®rHa B 3K30He 44, U NnepeHalleJIMBaThb IIPOLECCUHI 3TOTO T'eHa.

B JYaCTHOCTH, n3obpeTeHme OTHOCUTCH K BHIeJIEHHEIM
AHTUCMEICJIOBEM OJIMTOHYKJIeOTUOaM IJMHOM oT 20 mo 50 HYKJIEOTUIOR,
BRJIOUAKIMM IO MeHbmen wMepe 10, 12, 15, 17, 20 wnmamu ©OoJee
[IoCJIeIOBaTEJIbHO PacCIIOJIOXEHHBIX HYKJIEOTUIOB, KOMILJIEMEHTaPHBIX
obJlacTU-MUIIEHM 5SK30Ha 44 TeHa IUCTPpOodMHa, HaBHEBAeMOM YUaCTKOM
oOTXmuIa, BHOpaHHOM U3 cjaenyommx: H44A(-07+17), H44A(-07+20),
H44A (-07+22), H44A(-8+15), H44A(-7+15), H44A(-6+15), H44A(-
8+17), H44A(-6+17), HA4A(+77+101), HA4A(+64+91), H4A4A(+62+89),
H44A (+62+85), H44A (-13+14), H44A (-14+15) . AHTVCMEBICJIOBEIE
OJIMTOHYKJIEOTUOE CHelIudruuecKku IMOpUIM3YyITCSIS C YYaCcTKOM OTXuUIa,
VHOYLUUPYS NPOINyCKaHue 32K30Ha 44.

AHTUCMEBICJIOBOM OJIMTOHYKJIeOTUI ¥ PHK-MMIIeHEL KOMIIJIEMEHTAaPHE
OpyT opyry, KoTma OOCTaTOUHOe KOJIMYEeCTBO COOTBETCTBYKIUX
IIOJIOXEHVM B KaxOoM MOJIeKyJle BaHATO HYKJIeOTHIaMM, KOTOPHE MOTYT
06pa30BHBATh BOOOPOIOHYK CBA3b IPYID C IOPYI'OM, TakK 4YTO MIPOUCXOIUT
CTabuJIBHOE U CHelUMPUUeCKOe CBSA3HBaHME MeXIy OJIMTOHYKJIIEOTUIOM WU
MUIIEHB. TakuMm  oBpa3oM, "crneunpruueckKm Tubpuou3yomuica” "
"KOMIIJIEMEHTAPHEM" ABJIALTCA TepMMHaMM, KOTOPHE MCIOJIbL3YIT MIJIA
YyKa3aHMAad Ha JOCTaTOUHYK CTelleHb KOMILJIEMEHTAPHOCTM WJIM TOUHOE
oBpa3oBaHMe TIap, TaK 4YTO MeXOy OJMIOHYKJIEOTHMIOM ¥ MUIIEHBK
IPOUCXOOUT CTabujbHOEe U CclIeludrMueckoe CBA3HBaHMe. B OaHHOMU
oBJlacTM IMOHSATHO, UYTO IIOCJEIOBATEJIbHOCTL aHTUCMEICJIOBOM MOJIEKYJIE

He @poJpkHa OBTE Ha 100% KOMILJIEMEHTAapPHOM ee II0CJIeNOoBaTeJIbHOCTHU-—
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MUIIEHN , UTOOH OHa OBLIa CleumMdpmuueCcKu TUOPUON3YIEeNCcd .
AHTHUCMEBICJIOBASA MOJIeKyJla MABJIAETCHA CclIeluduuecku TIUOpUIOM3YyIeNncs,
KoTma CBA3EBaHMUE OJIMTOHYKJIIEOTUIA C MOJIEKYJIOVM—MUIIEHBIO
IpenaTCTBYeT  HOpMaJlbHOM dYyHKLIUM PHK-MummmeHnu, U  CYyImeCcTBYyeT
oocTaTodHada CTelleHb KOMILJIIEMEHTapHOCTH, UTOOH n3bexaThb
HeCHelMdMUeCKOT'O CBASEBAHMA aHTUCMBICIIOBOTO OJIUTOHYKJIEOTHIAa C He
ABJIANMMMUCS  MMIIEHSAMM  I[IOCJIeIOBaTeJIbHOCTSAMM B YCJOBUAX, npu
KOTOPHX cClHeumupuueckoe CBSA3EBaHMeEe HABJIAETCHA XeJlaTeJIbHHEM, T.e. B
dUBMOJIOTUUECKUX  YCJOBMAX B CJyYae aHaJM30B 1n  Vivo WK
TepalleBTUUYECKOT'O JeUueHMs, M, B CJydYae aHaJM30B 1in Vvitro, B
YCJIOBUAX, MIPU KOTOPHX aHaJIM3H [IPOBOIAT.

InvHa AHTVCMEICJIOBOM MOJIEKYJIH MOXeT BapbUpPOBAaTH npu
YCJIOBUHU, UTO OHa crioco6Ha CeJIEKTUBHO CBA3EBATHLCHA C
OpennojlaraeMo oBJjJacTbid B MOJeEKyJe npe-mMPHK. IJIMHY  TakKMux
mocjienoBaTeJILHOCTEN MOXHO OTIPelnelIaATh B COOTBETCTBUU c
MeTOIMKAaMM CeJIEKLIMM, OIMCaHHBEIMM B HaCTOANEM OIMCaHumM. Kak
npaBwUJIio, oJIMHa AHTMCMEICJIOBOM MOJIEKYJIH COCTaBJIAET oT
opubm3nuTeslbHO 10 HYKJIEOTHMIOOB BILJIOTE OO Opubim3uTesbHO 50
HYyKJIeoTHUnoB. OmHako OymeT I[IOHATHO, UYTO B D3TOM ClIocofe MOXHO
MCIIOJIE30BaTh JI0OYIO OJIVMHY HYKJIEOTHUIOOB B 5TOM  IOHUalla30He.
[IpeOnouTUTEeNIbHO, IJMHa aHTUCMBEICJOBOM MOJIEKYJIE cocTaBjgeT 10-30
HYKJIEOTUIOB.

B OIOHOM BapraHTe OCYIIEeCTRBJIEHU A OJIMTOHYKJIEOTUIE 1o
nz3obpeTeHun MMenT IJMHY oT 20 mo 50 HYKJIeOTHMOOB M BKJIOUAKT IIO
MeHbme¥ Mmepe 10, 12, 15, 17, 20 miam 60Jee HYKJIEOTUIOB JIOOOM U3
SEQ ID NO: 1-12, 46 m 47. B HeKOTOPHX BapMaHTax OCYyIeCTBJIeHU
TVMMHOBEHE OCHOBaHMA B SEQ ID NO: 1-12, 46 m 47 Heoba3aTeJIbHO
IpencTaBJIgnT CcoOoM ypaluul.

Ieyeumsa 3K30Ha He  OOJDKHA TIPUBOOUTE K  CIOBUTY  pPaMKU
CUMTHBaHNMA B YKOPOUEHHON TPaHCKPUOUPOBaHHOM MPHK. Taxkum
obpasoM, ecJqM B JMHEVHOV I[IOCJIeOOoBAaTeJIbLHOCTM M3 Tpex SK30HOB
KOHell MEPBOTO 2K30Ha KOIMPYET IOBa M3 TpexX HYKIEOTUIOB B KOJIOHEe
M CcJeIyomMM KOIODOH yIaJleH, TOT'Da TPeTuM SK30H B JIMHEWHOMU
[IOCJIEOOBATEJIbHOCTY HOOJDKEH HauUMHATBCA C EOMHUYHOT'O HYKJIIEOTHUIAa,
KOTOPHM cHocobeH IOOMNOJHUTE HYKJISOTUIOHHNM TPUIJIET KOIOHa. Ecju

TpeTMﬁ KOOOH He HauUMHaeTCA C eIMHMUYHOI'O HYKJIeOTHIIa, HpOMBOﬁHeT
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COBUI' pPaMKM CUMTHBAaHMSA, KOTOPHM MOXeT IIPUBECTM K 00pasoBaHU
YVKOPOUEHHOT'O MJIM HeQyHKIMOHAJLHOTO OeJka.

BymeT NOHATHO, UYTO KOMIIOHOBKAa KOINOHOB Ha KOHIE 5SK30HOB B
CTPYKTYPHEX OeJjIkaxX He BcCcerma MOXeT pas3phlBaTbCHd Ha KOHIe KOOOHAE,
CJIeDOBaTEeJIbHO, MOXET CyleCTBOBaTh HeOOXOOMMOCTEL YyHajleHMa O0oJee
OOHOTO BK30Ha "3 npe-MPHK nma ofecrnedeHusa cuuTHBaHMA MPHK B
paMKe CUMTHBaHMSA. B TakKux OOCTOATEJIECTBAX MOXeT I[IO0TpeboBaThbCH
ceJIeKUMI MHOXeCTBa AaHTUCMHECIIOBEIX OJIMIOHYKJIIEOTUIOB CIOCOOOM IIO
nz3obpeTeHnrio, TITIOe KaxOul M3 HMX HalpaBJIeH Ha OTJIMUAaMyIoCI
oBJacTh, OTBETCTBEHHYID 3a MHIOYVKUMID CIlJlalicMHTa B  5SK30HOB,
KOTOPHE IIOoIJIeXaT yIaJIeHUD.

B HEKOTOPHIX BapMaHTax OCYIIeCTBJIEHUA AHTUCMEICJIOBEE
OJIMTOHYKJIEOTUOE MMET XMMMWUECKMM COCTaB BCTpevallelcs B IpupoIe
MOJIEKY JIH HYKJIEMHOBOM KUCJIOTH, T.e. AHTUCMEICJIOBEE
OJIMTOHYKJIEOTUOE He BKINUAKT MOIVOUUIMPOBAHHOE WM 3aMelleHHOe
OCHOBAaHMe, caxap WM MeXCYOBeOIMHUUHYK CBSI3b. B OIpelnoudTUTeJIEHOM
BapMaHTe OCYIEeCTRJIEHU A AHTUCMEICJIOBHE OJIUTOHYKJIEO TUIH o
HacTodAlleMy M300peTeHUID IMIPeNCcTaBJAKRT CcoBoM He BCTpedaKlmMecs B
opupone MOJIEKY JIEL HYKJIEMHOBOM KMCJIOTEHI. Hanmpuwmep, He
BCTpeUawnmuecsd B IPUPONEe HYKJIEMHOBEE KUCIIOTH MOTYT BKJIOUATH OIHO
W HECKOJIbKO HEeIIPUPOIHEIX OCHOBaHUM, caxapos n/um
MeXCYyOBeIMHNUHBIX CBA3el, HalpuMep, OCHOBaHUe, caxap u/wiu
CBA3b, KOTOPHE OBUIM MOOMOUUUPOBAHE WJIM 3aMelleHE OTHOCUTEJIBEHO
OCHOBaHMA, caxapa WU/WUIM CBA3M, HaxXOoOANMxXCS BO BCTpeuanlmelcd B
opupone MOJIEKYJIE HYKJIEMHOBOM KMCJIOTEHI. MimocTpaTUBHEE
MOIMOUMKALIMKM ONMCAHBE HMWXe. B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUS
He BCTpeUawnirecsa B IPUPOOe HYKIIEMHOBHE KMCJIOTH BKJKOUAKT ©Oojiee
OOHOTO TUIIla MOIUOUKALIUMA, HalpuMmep, MomuoMKalMM  caxapa u
OCHOBaHMSA, MOOUOUKALIMKM caxapa UM CBEA3M, MOOMUOHMKALMM OCHOBAHUA U
CBA3M, WIM MOIMOUKALIMM OCHOBaHMA, caxapa " CBA3M. Hamnpumep, B
HEKOTOPHX BapMaHTaxX OCYIECTBJIEHMSA AHTUCMECIIOBEE OJIMTOHYKJIIEOTHUIIE
comepxaT HENPUPOOHOE (HanpuMep, MOIUOUUIMPOBAHHOE ZNIZ!
3aMelleHHOEe) OCHOBaHMe. B HeKOTOPHX BapMaHTaxX OCYIeCTBJIEHUA
AHTHCMEICJIOBHE OJIMTOHYKJIEOTUIOE COOEPXaT HelpMPOOHHM (HaIpuMep,
MOOMOUUMPOBAHHEM WMJIM 3aMeleHHHM) caxap. B HEeKOTOPHX BapMaHTax

OCymeCTBIJIEHNMA AHTVMCMEICJIOBEE OJIMTTOHYKJIIEO TV IIEL comepxatT
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HENPUPOOHY (HanpuMep, MOIVOUIIMPOBAHHYIO VI 3aMelleHHY)
MeXCYyOBeIMHMUHYK CBS3b. B HEKOTOPHX BapMaHTax OCyIMeCTBJIEHUS
AHTMCMEICJIOBEIE  OJIMI'OHYKJIEOTHIE  COIEepXaT BoJiee OOHOTO  THIla
MOOMOUKALIMMU WMJIM 3ZaMeHbl, HalpuMep, HeNpUpOoIHOe OCHOBaHMe u/Wian
HENPUPOOHEIM caxap /MM HeNPHPOOHYH MeXCYyObeIUMHUUHYID CBA3b.

Bo wuzbexaHue nOerpamaumm Ope-MPHK B xome ofpaszoBaHuUA

OYyIJIeKCa C aHTUCMBICJIOBEIMM MOJIEeKYJIaMM, AHTVCMEICJIOBEIE MOJIEKYJIBEL

MOXHO amanTUpoOBaTh oJis MUHVM 3 aln VI npenynpexneHns
pacumeryieius sSHOoTeHHoW  PHK-asoi  H. 9TO CBOMCTBO  SABJISETCH
BEICOKOIIPEOIIOUTUTEJIL HEIM, [IOCKOJIBKY obpaboTka PHK

HEMETUIIMPOBAHHEIMY OJIMT'OHYKJIEOTUIAMNY JIMOO BHYTPUKJIIETOUHO, JMOO B
HEOUMIIeHHEIX 5BKCTpakKTax, KOoTophe comepxaTrT PHK-azy H, OpuBOomIUT K
nerpalaluy IOYyILJIeKCOB IIpe-MPHK: aHTUCMEBICJIOBOM OJMUITOHYKJIEOTHI. B
criocobe 1O HacCTo[AlleMy M300peTeHMI MOXHO MCIOJBL30BaATEH JIOYID
bopMy MOOMOUUMPOBAHHOM aHTUCMBICJIOBOM MOJIEKYJIH, KOoTopasd CIocoOHa
ODXOOUTH Wi  He MHOYLIUPOBATE Takyln IODel'palalliio. IIprMepoOM
AHTUMCMEICJIOBEIX MOJIEKYJI, KOTOpPHEe, KOI'la OHM B nOyIiuiekce ¢ PHK, He
pacumerysanTCca KJIE TOUHOM PHK-aszomn H, ABJIATCHA 2'-0-
MeTUJIIIPOMU3BOOHEE . 2'=-0-MeTUJIOIUTOPUBOHYKJIIEO TU L ABJIAITCH
BHICOKOCTAOMJILHEIMM B KJIETOUHOM cCpelle M B TKaHAX XWUBOTHHX, U UX
OyIJjiekcel ¢ PHK o6isamawnT 06oJiee BHEHCOKMMMU BeJIMUMHaMM Tm, YeM UuX
PUBOHYKJIIEO TUIHEE WJIn OE30KCUPUBOHYKIIEO TUIHEE aHaJIOTH.
MeTuiamMpoBaHMe 2 ' -MOoJIOXEeHU S TUIPOKCUPUOO3H n BKJIOUEHUE
bochopoTHOaTHOTO OCTOBa ABJIIeTCsS OOHUHOM CTpaTervel IIO0JYyUYeHUS
MOJIEKYJI, KOTOPEE BHellHe CXOOHE ¢ PHK, HO KOTOPHEe HABJIATCH
3HAUUTEJILHO BoJlee YCTOMUMBHMM C OelpalalliM HyKJIeasoM.
AHTHUCMEICJIOBEIE MOJIEKYJIE, KOTOpPHEe He aKTuBMpywonT PHK-azy H,
MOXHO IIOJIYyY4aTk B COOTBETCTBMM C M3BECTHEIMM cCcrocobaMm (CM.,
HamnpuMmep, naTeHT CIA N 5149797). TakuMe aHTUCMBCJIOBEHE MOJIEKYJIH,
KOTOPHE MOTYT IIPEeOCTaBJATL CcoO0OM Ie30KCUPUDOHYKIICOTUOHEE WMJIU
PUOOHYKJIIEO TUIHEIE [IoCJIenoBaTeJIbHOCTH, [IpoCTO comepxaT  JIOOYD
CTPYKTYPHYKR MOOMOUKALIUID, KOTOPpas MNPOCTPaAHCTBEHHO 3aTPYIOHAET WU
IpensaTCcTByeT CBA3BBaHMIO PHK-az3s H ¢ OYIJIEKCHOM  MOJIEKYJIOH,
comepxamemn OJIMTOHYKJIEOTUL, B KauecTBe OIOHOTO nus ee
OpencTaBUTeJIeV, OIpUUYeM 2Ta CTPYKTYPHad MOOIMOMKAILIMA II0 CYIEeCTBY

He 3zaTpyIoHAeT WJIM He HapyllaeT O@paSOBaHMe oyriekca. IIOCKOJIBKY
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YacTM OJIMT'OHYKJIeOTHIa, BOBJIEUEeHHEe B 00pasoBaHMe OyIUJlekca, IO
CYIeCTBY OTJMUYATCH OT YacTelM, BOBJIEUEHHHX B CBA3HBBaHME C HUM
PHK-asu H, OOCTYIIHEL MHOTOUMCJIEHHEIE AHTHUCMEICJIOBEE MOJIEKYJIH,
kKkoToOpHe He akTuBMpyIT PHK-aszy H. Hanpumep, TakMe aHTUCMEICIJIOBEE
MOJIEKYJIEL MOTYT IIPEeOCTaBJATL COOOM OJUITOHYKJIEOTHUIH, Ioe IO
MeHbBIIeV Mepe OOMH WJIM BCe U3 MEeXHYKJIEOTUIHEX  MOCTHUKOBHX
bochaTHEHIX OCTATKOB IPEeOCTAaBJIAT COoOO0M MOIMOUIUMPOBAHHEE (GocdhaTH,
Takue Kak MeTUIIOOCPOHATEL, MeTUJIOOCHOPOTHMOATH,
dpocoopomMopdoIMIa TH, dochoponunepasmmaTH u bochopaMmUIaTH .
HanpuMep, KaxXObll BTOPOM MEXHYKJIEOTHUIHEIM MOCTUKOBHM (QoCcdaTHHIM
OCTaTOK MOXeT OHTbE MOOUGUUIMPOBAH, Kak oIomMcaHo. B @Opyrom
HeoTpaHUUMEBaKleM npuMepe Takue AHTUCMEICJIOBEE MOJIEKYJIE
OpencTaBJg0T COOOM MOJIeKYJIE, TIe II0 MeHbIleM Mepe OIMH WM BCe
M3 HYKJEeOTHIOB coIepXaT 2'-HMBMYyHn aJIKMJIBHYKD YacThk (HaIpUMep,
C1—-C4, JIMHEWHBM WJIM Pa3BeTBJIEHHBEM, HACHIEHHEM WJIM HeHaCHIeHHBM
aJlKuJI, TaKo¥ KakK MeTuJ, D2TWUJI, DSTeHWJ, OpOonuj, 1-HOpoldeHuy, 2-
IIpOIIeHMJI ¥ M3O0NponwWJ) . HanopuMep, MoXeT OBTE MOIMOUIIMPOBAaH
KaxIHl BTOPOM HYKJIEOTHI, KaK OIMCaHO.

KoHkpeTHHE IIPMMEPH AaHTUCMBEICIIOBEX OJIMTOHYKIJIIEOTHUIOOR, KOTOPHE
MOTYT MCIOJIE30BATHCHA B paMKax HaCTOAmMEeTIO M300peTeHMd, BKJIIOUAKT
OJIMTOHYKJIEOTULIHL, comepxaumme MOIMOUUIMPOBAaHHEE OCTOBH I
HEINPUPOIOHEE MeXCyOBbeOMHUUHEE CBA3U. OJIUTOHYKIIEOTUOH, MMeKINe
MOIUOUUUPOBAHHEIE  OCTOBH, BKJIOUAKT  OJIMTOHYKJIEOTUIH, KOTOPHE
COXpaHART aToM ¢ochopa B OCTOBE, UM OJNUTOHYKJIEOTUIE, KOTOPHE He
uMelT aToMa dochopa B oCToOBe. MOoOMOUUIMPOBAHHEE OJIMTOHYKJIEOTUIH,
KOTOPHE He MMelnT aToMa ¢ochopa B MX MEXHYKIIEOSUMIHOM OCTOBE,
TakKXe MOTYT CUMTATBCHA OJIUTOHYKIIEO3UITAMU.

B IOpyruMx  aHTHUCMHICJIOBEIX MOJIEKyJlaxXx Kak caxap, Tak u
MeXHYKJIeO3UIHad CBA3b, T.e. OCTOB  HYKJIEOTUIHHX  DJIEMEHTOB,
3aMeHAgKT HOBEMM TIpynnamMr. OCHOBHHE DJEeMEeHTH COXPaHgonT OJ4g
TUOPUOM3ALUY C COOTBETCTRBYIIMM CcoelIVHeHMeM HYKJIEMHOBOM KMCJIOTH-

MHWIIEHN . OOoHO Takoe OJIMI'OMEPHOEe COeIMHeHlNe, OJ'H/II‘OHVKJ'IGOTM,]IHBIﬁ

MUMEeTUK, njidg KOTOpPOTO OBLIIO I[IoKasaHo, UTo OH oBJslamaeT
[IPeBOCXOOHEMU CBOMCTBaMU rubpunmuzalunmn, Ha3BRBalT [IenITUOHO-
HYKJIEMHOBOVM KHUCJIOTOM (PNA). B coemmHeHMax PNA caxapHBM OCTOB

OJIMTOHYKJIEOTMIa 3SaMeHAKT aMrocomgepXxamyM oCcTOBOM, B UWaCTHOCTH,
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AMVHO S TUMJITJIMIMHOBEHM OCTOBOM. HYKJIeOTHMOHEIE OCHOBAHMSA COXPAaHeHH U
OHM CBSA3aHBE NPAMO WJIM HeOpsaAMO C aToMaMM a30Ta as3arpyIlne aMUIOHOM
yacTu OCTOBRa.

MomoudMUMPOBAHHEE OJIMTOHYKJIEOTHMIOH TaKXe MOTYT COIOEPXaTb
OOHY WJIM HEeCKOJIbKO 3aMelleHHHBX YacTel CaxapoB.

OJMTOHYKJIEOTHUOE TakXe MOI'yT BKJIOUATL MOOMQUKALUM  MJIU
3aMeHH HYKJIEMHOBOT'O OCHOBAaHMSA (yacTo oB603HauaeMoT'O0 B IaHHOM
oBjacTM mnpocTo kak "ocHoBaHMe"). OIMIOHYKJIEOTHIH, COIepXalue
MOOMIUUIMPOBAHHOE WIIN 3aMemeHHoe OCHOBAaHUE, BKJIIOUAIOT
OJIMTOHYKJIEOTUIOE, B KOTOPHX OOHO WJIM HECKOJbBKO I[IYPUHOBHX WMJIU
IVPUMUOVHOBEIX OCHOBAHMI, HauboJlee JacTo BCTpeYaluxC B
HYKJIEMHOBHX KMCJIOTax, 2aMeHeHH MeHee pPaclpoCTPpaHeHHBMU WK
HeNIPUPOOHEMM OCHOBAHUAMMA.

I[IypMHOBHE OCHOBaHMA coIepXaT IUPUMMUIOVMHOBOE KOJLIO, CJIUTOe

C MMMOA30JILHBEIM KOJILIIOM, Kak OINMCHBaeTCcsa obmel QOopMyJIONn:

res,

N 3
3 {

[ypun

AneHUH u T'YaHUH npencTaBJIgT cobom oBa IIYPUHOBEIX
HYKJIEO TUIHEIX OCHOBAHUS, HauboJee yacTo BCTpeuanlnxca B
HYKJIEMHOBEIX KMCJoTax. 0)347 MOTYT BBITE 3aMelleHE OpyI'MMM

BCTpeUWanmVMMIMCAd B IIpMpone IIypMHaMlM, BRJIOYUaA, HO He OI'pPaHUMUMBaAChb

VMU, Né-MeTuIageHuH, NZ2-MeTUJITYyaHuH, TUIIOKCAaHTUH " 7-
MEeTUJITYaHMH .
[IMPUMUOVHOBEE OCHOBaHUA COOEPXUT meCcTUYJIEHHOe

NVMPUMMOVMHOBOE KOJIBIIO, KOTOpoOe olIpenesgeTcsd obmeV GopMyJion:
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[InTO3MUH, ypauui u IpelCcTaBJIAnT cobour NIVPYMUIOVHOBHE
OCHOBaHMA, HauboJlee UYacTO BCTpedUawnlMecs B HYKJEMHOBEX KUCJIOTax.
OHM MOTYT OBTBE 3aMelleHH »OPpYI'MMM BCTpedanliMMUCSA B [OIpUpOoLe
OVPUMUIOVHaMY, BKJIOUas, HO He OoI'paHUUMBAasACh UMK, OSH-MeTUJILUTO3UH,
5-TUMIPOKCUMETUMJILMTO3MH, Icepmoypauul u 4-Ttuoypaumj. B oOHOM
BapMaHTe OCYIEeCTBJIEHUA OJIMTIOHYKJIEOTHUIOE, OIMCAaHHBE B HaCTOLAIEM
OomMCaHuM, coIepXaT TUMMHOBEE OCHOBAaHMSA BMEeCTO ypaluia.

Ipyrre MOOMOUUMPOBAHHHE MM 3aMelleHHBle OCHOBAaHMSA BKJIOUAKT,
HO He OTPaHMYMBAaKTCAa VMM, 2, 6-IMaMUHOIYPUH, OPOTOBYI KUCIOTY,
arMaTUIOIVH, JMU3UIOMH, 2-TUONMPUMMUIAIMH (HaopuMep, 2-Tuoypauui, 2-
TUOTUMMH) , G-3aXuMM ¥ eI'0 I[IPOM3BOINHEE, 5L-3aMelleHHBEM IUPUMUINH
(HanlpuMep, S-rajioypalwull, S-[NpOoNMHWIIypaluuJl, 5S5-IPpONVMHUIILUTO3UH,
5-aMMHOMEeTMIIypalllJl, S5-TUIPOKCUMETUIIypaluil, 5S5—aMMHOMETUJILIVTO3UH,
5-TUMAPOKCUMETUIIIUTO3MH, Super T), 7-mea3aryaHWH, /-Iea3aalleHUH,
7-aza-2, 6-OIMaM/HOITYPWH, 8—asza-7-meazaryaHMuH, 8-aza-"7-
IoeazaaleHVH, 8-azsa-/-Ieaszsa-2, 6—-IMaMUHOIIYPUH, Super G, Super A u
N4 -3TUIINTO3UH, VI X [IPOU3BOIOHEIE ; N2-UKJIONIEeHTUJITY aHMH
(cPent-G), N2-LUMKJIONEHTUJI-2-aMUHONYPUH (cPent-AP) u N2-nponmi-2-
aMUHOIIYPUH (Pr-AP), [cepnoypaumij WMJIM €70  I[IPOU3BOIOHEE; u
BHIPOXIEHHEE WM  YHUBepcaJlbHHE OCHOBaHUA, TakmMe Kak 2,6-
INOTOPTOJIYOJI WM OTCYTCTBME OCHOBaHMUM, TakKue Kak abasuueckue
YU4acCTKU (HampumMmep, l-nmesokcuputosa, 1, 2-munesoxkcupubosa, 1-
Oe30KCU-2-0-MeTuypmubosa; WJIM OIPOM3BOIHEE IMPPOJMIOMHA, B KOTOPHX
KMCJIOPOL, KOJIbIla 3aMeHeH as0TOM (azapmuboza) ) . [TpVMepH
IPOMBBOOHEX Super A, Super G m Super T MOT'YT OHTL HaMIOEHH B
nateHTe CIMA 6683173 (Epoch Biosciences), KOTOPHM BKJIKOUEH B
HacToAmlee OINMCaHMe B KadeCTBe CCHJIKM B TIIOJJHOM oObeMe. Breulo
rIOoKas3aHo, uTo cPent-G, cPent-AP " Pr—-AP CHIXAKT
VMMYHOCTUMyJIMpyKImre  30OeKTH, KOT'Da OHM BKJKUeHH B  MHUPHK
(Peacock H. et al. J. Am. Chem. Soc. 2011, 133, 9200).
[lcermoypali npelcTaBJIgeT cobom BCTPEUaKMYyCa B npupone
M30MEPM30BaAHHYK BepcUL ypaluuja ¢ C-TJIMKO3MIOM BMECTO OOBUYHOTO
N-muyimkoszmuna, Kak B YpUINHE . l[IcepmoypUIMHCOOePXallada
CuHTeTHnueckas MPHK MOXeT MMeTh VJIYUNEHHBEM OIpoduJib ©Oe30IIaCHOCTH
1o CPaBHEHUI C YPUIOMHCOOepXalmen mPvNA (WO 2009127230,

BKJIDUEHHaAd B HacToAmlee OllMCaHMe B 2 KaduecTBe CCHEJIKM B @ IIOJIHOM
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oBBeMe) .

OmnpenejieHHHE MOOMOUUMPOBAHHHE WMJIM 3aMelleHHBEe HYKJIEOTHUIHEE
OCHOBAHUSA SABJAITCA OCOOEHHO MNPUITOOHHMM IOJISA IIOBHImMeHUSA adPMHHOCTHU
CBASBHBAHMSA AHTUCMEICJIOBHX OJIMT'OHYKJIEOTUIOOB 110 M300peTeHun. OHU
BKJIOUAT 5S5-3aMelleHHEEe OUPUMMUOMHE, 6-a3alupyuMUIOMHEL M N-2, N-6 u
O-6-3aMeleHHEe [IYyPWHEHL, BKJIOUA I 2-aMMHOIPONMIIageH H, 5-
OPONMHMIIYPAUMII UM S5-TIPONMHMIILUMTOBMH. BEJIO IIOKAa3aHO, UTO 3BaMeHEH

Ha 5-MeTWMJILMTOSMH IIOBHIIAKT CTabMILHOCTL OYILIJIeKCa HYKIIEMHOBEIX

KIMCJIOT Ha 0,6-1,2°C " B HacTodlee BpeMs ABJIAITCSA
IpenIouTUTeJIbHEMM  3aMeHaMM, eme 0oJiee KOHKPeTHO, KoI'jga WUX
KOMOMHUPYIRT C MOIUOUMIMKALIMAMM CaxapoB 2'-0-MeTOKCUBTUIIOM.

B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHUSI MOOUOMUMPOBAHHEHE WJIMU
3aMemMeHHHe HYKJIeOTUMOHBE OCHOBAaHMA  ABJATCH OPUTOOHHEMM — IJIA
0BJIeTUEHUS OUMCTKM aHTUMCMBICJIOBEIX OJIMI'OHYKJIEOTHMIOB. HamnpuMmep, B
oTpelleJIe HHBIX BapMaHTax OCYIECTBJIEHUA aHTMCMEICJIOBHE
OJIMTOHYKJIEOTUOE MOTYT COINEpPXaThb Tpu WM OoJjiee (Hanpumep, 3, 4,
5, 6 wmim ©GoJiee) [IOCJIEIOBATEJIBHO  PAaCIIOJIOXKEHHEX  I'YAaHMHOBEIX
OCHOBaHMM. B olOpeneslIeHHHX AaHTUCMHCIOBEX OJMITOHYKJIEOTHIAX HUTH
3 Tpex wiIM 0oJiee IIOCJIeIOBaATEJIbHO PAaCIIOJIOXEHHBEX I'YaHMHOBEIX
OCHOBaHUM MOXET IPUBOINTE K arperaumm OJIMTOHYKJIEOTUIOB,
OCJIOXHAKIEY OUMCTKY. B TakMx aHTUCMBICJOBEX OJIMIOHYKJIEOTUIAX
OOMH WMJIM HECKOJIBKO IIOCJIeODOBaTEJIbHO  PacCIIOJIOXKEHHEIX OCTaTKOB
T'vaHMHa MOT'YT OHTbL BaMeHeHH MHOBMHOM. 3aMeHa MHOBMHA OIHUM WJIMU
HEeCKOJIbKMMM OCTaTkKaMM TI'yYaHMHa B HUTM M3 Tpex wim 0oJee
[IOCJIeIOBATEJILHEX I'YAaHMHOBHX OCHOBAHUM MOXEeT CHWXATLH alpelaluio
AHTMCMEICJIOBOT'O OJIMT'OHYKJIEOTUOa, TEM CaMbM, o0O6Jerdas OUMCTKY.

B OIHOM BapraHTe OCYIECTRBJIEHUA opyras MOOMOUKALIN A
AHTUMCMEICJIOBHIX OJIMTOHYKIIEOTUIOOB BOBJIEKAET XMMMUECKOe CBSA3HEBaHUE
C OJIUTOHYKJIEOTMIOM OIOHOM MJIM HECKOJIbLKMX uYacTel MJIM KOHBIIaTOB,
KOTOpPHE  IIOBHIIAKT aKTUMBHOCTE, KJIETOUHOE  paclpelelJleHre  WIn
KJIETOUHHM 3axBaT OJUTOHYKJIeOTHMIa. TakKMe UYacTM BKJOUAT, HO He
OTpPaHNUMBATCSI UMM, JMIOMOHBEE YacTH, TakMe Kak XOoJIeCTepMHOBAaMA
yacThk, XoJieBasd KUCJIOTa, IMIPOoCTOoM THMO0MP, HalpuMep, TeKCUJI-5-
TPUTUIITUOJI, THUOXOJIECTEPUH, ammbpaTnueckas ek, HalprMep,

OJOIOEKaHIVMOJIEHEIE WJIM YHIeUMJIBHEIE OCTaTKM, (]_)OC@_)OJ'H/[HT/[,JI, HallprMep,
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OIMTeKcameumi-rac—IJIMIEPUH W TPUS TUIIaMMOHUM 1,2-ou-0-
rekcaneuuJi-rac—-rnjauiepo-3-H-dpocdoHaT, LEb noJiMmaMmMHa W
[IOJIND TUIIEHTJIMKOJIS, VI amaMaHTaH—-yKCYCHYIO KUCJIOTY,
naJibMUTUJIIbHYO JacThb, VI JacThb OKTalelnjiiaM/Ha VI
TeKCUIIaMMHOKapOOHMIIOKCUXOJIECTEPMHA .

IO1s Bcex TIIOJIOXKEeHMM B JaHHOM COeOMHEeHMM He  SABJISeTCd
HeoOXOOUMBEIM, UYTOOB OHM OBJIM eIMHOOOPpa3HO MOIUPUILIMPOBAHE M, B
OeMCTBUTEeJIbHOCTHY, O0oJlee OIHOM M3 YIOMAHYTHX BHIIE MOIMOMKALIUM
MOXeT OHTH BKJIOUEHO B OIOHO COeIMHeHMe MM OaXe B OIMH HYKJIeO3UI
B OJIMTOHYKJIeOTHIe. HacTodmee u300peTeHMe TaKXe OTHOCUTCHA K
AHTMCMEICJIOBEIM  OJIMT'OHYKJIEOTHIAM, KOTOpPHE IPeOCTaBJAaAlT cobon
XUMEPHHE CcoelVHeHrA. "XumMmepHHEe" aHTUCMHBCIIOBEE COeIVMHEeHUS WU
"XYMepH" B KOHTEKCTe HacCToAmero Mu3o0peTeHMd OPeOCcTaBJAT cobom
AHTUMCMEICJIOBEHE MOJIEKYJIE, B YaCTHOCTM, OJUI'OHYKJIEOTUIH, KOTOPHE
comepXxaT IOBe WIM 0oJiee XUMUUECKM OOOCOBOJIeHHHEHX o0JacTH, Kaxnoad
M3 KOTOPHIX COCTOMT IIO MeHbIleM Mepe U3 OIHOTO MOHOMEPHOTO
2JIEMEHTa, T.E. HYKJIeOTHIa B ciayJdae OJIMTOHYKJIEOTUIHOT'O
COEeNMHEHMSA. OTM OJIMI'OHYKJIEOTMIE, KaK IIpaBWUJIo, comepxaT IIO
MeHbIle¥ Mepe OIOHY o06JacThk, I'IOe OJUIOHYKJIEOTUOI MOOUIMLUMPOBAH
Tak, UYTOOH COOOMUTEL €My YBeJIMUeHHYID YCTOMUMBOCTL K Oerpalalliu
HyKJIea30, yBeJIMUeHHBIN KJIE TOUHEM 3axBaT ¥ IOOIIOJIHUTEJIBHYIO
obJlacTs O YBeJMUEHHOM addMHHOCTM CBS3HIBAHMSA B OTHOIEHUU
HYKJIEMHOBOM KMCJIOTH-MMUIIEHN .

AHTHUCMEICJIOBHE MOJIEKYJIH, MCIOJb3yeMEle B COOTBETCTBUM C
HacTogleM n300peTeHneM, MOT'YT OBITH YV IO0OHBEM obpasoM %!
CTAHOAPTHHEMM IIYTAMU IIOJIYUEHE C MCIIOJbB30BaHMEM XOPOMO M3BECTHOTO
crnocofba TBepnod®a30HOTO CcHMHTeszna. OO0opymoBaHMe IOJIA TakKoI'O CHUHTe3a
oponaeTcsa HEeCKOJLKMMM IIOCTaBNMKaMM, BRJUas, Halpumep, Applied
Biosystems (Foster City, Calif.). OnuH crioco® CHMHTEe3a
OJIMTOHYKJIEOTUIOBR Ha MOIMOUIMPOBAHHOM TBepOOoM IIOIJIOXKEe OIMCaH B
naTenTe CIMA N 4458066.

IOTMOJIHUTEJIBHO WJIM aJlbTEPHATMBHO MOXHO MCIIOJIE30BATE JIOOHE
IpyITre CIocoBH TakKoTo CHUHTe3a, M3BeCTHEeEe B IaHHOM oBJlacTH.
ABJIAeTCHd XOpOoWO WM3BECTHHM MWCIIOJbL30BaHMe CXOIHEIX CIOCOOOB IJId
[IOJIYYEHU I OJIMTOHYKJIEOTUIOB, TaKMX Kak bochopoTHOaTHHE u

AJIKMJIMPOBAaHHEE TIPOM3BOIOHEE . B OoIOHOM TaxkoM aBTOMaTMIMPOBAHHOM
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BapuaHTe OCYIEeCTBJIEHN A B KadecTee MCXOIHEIX MaTepnajoB
WCIIOJb3YT OUATUIIGOCOOpaMUMOUTEH M MX MOXHO CUHTEe3MpOoBaTh, Kak
onmcaHo Beaucage, et al., (1981) Tetrahedron Letters, 22:1859-
1862.

AHTUCMBEICJIOBEE  MOJIEKYJIH 10 M300peTeHUurn CUHTEe3UPYT 1in
vitro, " OHU He BKJIIOUAT AHTUCMEICJIOBEE KOMIIO 3ULIUA
BMOJIOTUUYECKOTO I[IPOMUCXOXIeHUI. MOJIeKyJIH I[1I0 M300peTeHMI TaKxXe
MOYXHO CMelBaTh, VMHKAaICYJMPOBaTh, KOHBOTUPOBATEL  MJIM  MHEM
obpas3oM CBA3HBATE C OPYITUMMM MOJIEKYyJlaMM, CTPYKTypaMu MOJIEKYJI WU
CMecsaMM COeOMHeHMM, KaK HalpuMep, JIMIIOCOMH, HalleJIeHHHe Ha
PELEeNTOP MOJIEKYJIH, IIepopallbHEE, pPeKTallbHEe, MeCTHHEEe WX OpyTue
COCTaBH, oJisd obJieTUeHn A 3axeaTa, pacrnpenejieHus n/Uim
BCaCHBaHNUA.

A. Mop®oJiHOOJIUT OMEPDE]

VimocTpa TUBHEE BapUaHTH OCYyWeCTBJIEHUA n300peTeHnd
OTHOCATCA K MOPOOJMHOOJIUTOMEPAM, nMepmrM  pochopocomepxamme
CBA3M OCTOBRa, Kak I[IPOMIIJIOCTPUMPOBaHo Ha o¢our.lA-1C. B omHoM
BapuaHTe OCYIEeCTBJIEHNA openycMaTpnuBaeTC CBA3aHHHEN uepes
pocoopommamMmmaT  MOPOOJIMHOOIUIOMED, Takom Kak IIoKaszsaHo Ha
dur.1C, KOTOPEM HABJIAeTCH MOOUOUUMPOBAHHEIM B COOTBETCTBUU C
OOHMM AacCIeKTOM HaCTOoAWleI'o M300peTeHMA TakK, UYTOOH OH ComoepXall
IIOJIOKUTEJIEHO 3apsXeHHble TPYINE OpellodTuTesbHO B 10%-50% ero
cBA3er ocToBa. MoOpdQOJMHOOIUIOMEPH C  He3apsSXeHHHMM  CBSA3SMU
OCTOBa, BKJKUYaAsA AaHTUCMHECIOREE OJIMI'OMEPH, I[OOPOOHO  OIMCAaHH,
HanpuMep, B (Summerton and Weller 1997) u npuHamjexallX TOMY Xe
3aABUTEJII0 IaTeHTax CIMA N 5698685, 5217866, 5142047, 5034506,
5166315, 5185444, 5521063, 5506337, 8076476, 8299206 u 7943762,
BCe M3 KOTOPHX I[IOJIHOCTBI BKJIUEeHE B HaCToOsdllee OIMCaHMe B
KadecTEee CCHUJIOK . MopdOJIMHOOINT OMEPEL C MOIVOUMUIMPOBaHHBEMN
CBA3AMM, BKJIOUAA 3apsSKeHHHe CBA3M, MOTYT OBTL HalgeHe B USSN:
13/118298 (BrIOUEHHAasd B HACTOAMEee ONMCaHMe B KauyeCTBe CCHUIKHU) .

BaxHEle CBOMCTBa CyOBEIMHMII Ha OCHOBe MOPGOOJIMHO BKIIOUAKT:
1) cCHocofOHOCTL OHTE CBSA3aHHEMM B OJIMI'OMEPHOM (QOpMe IIOCPEelCTBOM
CTaOMJIbHEIX, He3apsSXeHHHX WM I[IOJIOXKUTEJIEHO 3BapsKeHHEX CBA3el
OCTOBa; 2) CHOCODHOCTE OBTL OIOPOM IJg HYKJIEOTUMOHOTO OCHOBaHUSA

(HanpuMep, aleHWH, LUMUTO3MH, ITYaHMH, TUMUIOMH, YpauuJ M MWHO3UH),
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Sliele) O@paBOBaBMMﬁCH IIoJiMmMep MOT PM@pMHMSOBaTbCH C HyKJ’IeI/IHOBOﬁ—

KMCJIOTOVI—MUIIEHBID C KOMIIJIEMEHTAPHEIMM OCHOBaHMAMN, BrJiouad PHK-

MUIIEHE , C BeJMuMHaMM Tm BpIme uyeM OpubamMs3uTeJbHO 45°C B
OTHOCUTEJIBEHO KOPOTKMX OJIMT'OHYKJIIEOTHOAaX (HanpuMep, 10-15
OCHOBaHMM) ; 3) CIHOCOOHOCTL OJIMIOHYKJIEOTMIA aKTMBHO MJIM IIaCCUBHO
TPAHCIOPTUPORATECA B KJIETKM MIeKoNuTammmMx; ¥ 4) CIOCODHOCTE
TreTeponyIlJieKca AHTUCMEICJIOBOM OJIMTOHYKJIeoTUn : PHK OHTH
YCTOMUMBEIMM K »OeTrpamaumum PHK-asol m PHK-aszol H, COOTBeTCTBEHHO.
MImoCcTpa TUMBHEE CTPYKTYPEH oCTOBAa oJjis AaHTMCMEBICJIOBHIX
OJIMTOHYKJIEOTUIOB 3aaBJIEHHOTO oBBeKTa BKJIOUAT TUIIE
MOPQONMHOCYOBEOMHMIL, MNpencTaBJIeHHEle Ha oour.1lD-G, KaxIOell U3
KOTOPHX CBA3aH He3apsSKeHHOMN VI [IOJIOXUTEJIBLHO 3apsSKeHHOM
bochopocomepxamel CcyOBLeIMHMUHOM CBA3b. Ha ¢ur.lD mopencTaBlJieHa
dpochopocomepxalna g CBA3b, KoTopad bopMHpyeT OCTOB n3
[IOBTOPAKRMMXCH BJIEMEHTOB M3 NIATM aTOMOB, TI'Ie MOPQOJIMHOKOJBILA
CBA3aHE dochoaMMOHOM CBA3bID M3 l-aToMa. Ha o¢ur.lE mopencraBlieHa
CBA3b, KOTOpasa OOecClIleuMBaeT OCTOR U3 IOBTOPAKIKMXCH 3JIEMEHTOB U3
6 aToMOB. B »TOM CTPYKType aToM Y, CBA3HBaommMi b5'-yIJjiepon
MOPQOJIMHO C Tpynmnou odocoopa, MOXeT IIPEeOCTaBJIATL CcoboM cepy,
asor, YTIJIEPOL VI NpenllouTUTeJIbEHO KUCJIOPOX. YacTb X,
noaBemeHHas k Qocoopy, MOXET MNpelcTaBJIATL coboM GTop, alKuI WU
3aMelleHHB  aJllknJI, THUOAaJKOKCKY WM 3aMeleHHBM THOaJIKOKCU, WK
He3aMelleHHEM, OIOHO3aMelleHHEM WIIN IBYX3aMelle HHEIM asorT,
BRJIOUAMMM LUMKJIMUECKMEe CTPYKTYPH, Takue Kak MOPOOJIMHEL WMJIU
IUIIEPUONHE . AJIKWII, AJIKOKCHU u THOAJIKOKCH OpPennouYTUTEJIEHO
BRJIOUAT 1-6 aToMOoB yIJlepoma. YacTu Z OpedcTaBJILT cobol cepy
WM KUCJIOPOHI, U MNPellloUuTHUTEeJILHO MIPeOCTaBJIAT CoOO0M KUCIJIOPOI.
CB4A3mU, IOpencTaBJIeHHEe Ha ¢our.lF m 1G, npelHasHaueHH IJI9
OCTOBOB M3 BJIEMEHTOB IJMHOM 7 aToMOB. B cTpykType 1F uyacTe X
ABJISeTCHa  Takou, Kak B CTPYKType 1E, M dYacTbk Y  MOXET
OpencTaBJIATE cobo¥ MeTuJIeH, Ccepy WM IPpedlouTUTEeJIbHO KUCJIOPOI.
B crpykType 1G, Yacty X M Y HABJIAKRTCHA TaKMMM, KakK B CTPYKType
1E. OcoBeHHO MNpPenrouTUTeJIbHEE MOPQOOJIMHOOJIUIOHYKIIEOTUOE BKJIOUAKT
MOPOQOJIMHOOJIMTOHYKJIEO TULEL, cocTodmue ns3 CTPYKTYP

MopdoMHOCYOBeAMHNMIL QOPME, IMpPencTaBJIeHHOM Ha o¢our.lE, 1rme X=NHgz,
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N (CHz)2 miam l-munepasmH WM OpyTrad 3apsKeHHas rpyhna, Y=0 m Z=0.

ITo CyILeCcTBY Hes3apSKeHHEN OJINTOHYKJIEOTUL MOXeT OBITE
MOOUOMUMPOBAHHEIM B COOTBETCTBMM C OINHUM acCIleKTOM Mu300peTeHuUd,
uTOOEL OH BKJIOYUAJ 3apsAXeHHHEe  CBA3U, HallpuMep, BILJIOTE IO
opubiauanuresbHO 1 Ha KaxOdee 2-5 Hes3apsaXeHHHX CBA3eM, Kak
HaopuMep, OpubauzuTesbHO 4-5 Ha kaxnaoe 10 He3apsSXeHHHX CBSA3el.
B omnpenejieHHHX BapMaHTax OCYMECTBJIEHUS OINTMMAaJIbHOE YJIyUIlleHHue
AKTMBHOCTHM  aHTMCMBEICJIOBOTO  OJIMI'OHYKJIEOTMIa MOXHO  HabjmonoaThb,
KoTma INpUbIM3UTESBHO 25% OT CBA3eM OCTORBa ABJIARTCH KaTUOHHBMU.
B oIpeneJlIeHHEX BapMaHTax OCYWeCTBJIeHUS YyCWUJIEHME MOXHO HabOJmonoaTb
opu HeOOJIBIIOM KOJMUeCcTBe, Hamopumep, 10-20% KaTHMOHHHEX CBA3eH,
WM KOTIa KOJMUECTBO KAaTMOHHEIX CBA3elM HaxXxOoOUTCHA B OuanaszoHe bL5O0-
80%, Kak HallpuMep, IPpUOJIMU3UTEJIEHO 60%.

[IpenycMaTpUBaAKRTCA  OJIMT'OMEPEHL, nMepnmye  Jiodoe  KOJIUYECTBO
KaTMOHHEIX CBS3el, BKJKUYasg OJUIOMEPH C TIOJIHOCTLI KaTHMOHHBMU
cepazavmr. OOHaAKO IMIPenlIouTUTEeJIBHO, OJIMI'OMEPH MABJIATCA YaCTUYHO
3apsSXeHHBIMM, MMeKmMyMM, HalnpuMep, 10%-80% KaTHMOHHHX CBA3eM. B
IPEenIoOUTUTEJIEHEX BapMaHTax OCYWLeCTBJIeHUA NPUOIM3UTEJIBHO oT 10%
no 60%, wu nOpegnouruTeJbHO oT 20% @mo 50% cBA3eM  ABJISTCA
KaTUOHHEMU .

B oOoHOM BapMaHTe OCYIMEeCTBJIEHMA KAaTMOHHEIE CBA3M pPaCCeaHH
BOOJIb OCTOBa. YaCTUYHO 3BapAXeHHEE OJIMI'OMEPH NPEenIodTUTEJIEHO
comepXxaT IIO MeHbIleM Mepe »OBe TIIOCJIeOOBaTeJIbHO PacClOoJIOXEHHHX
He3apsSXeHHEX CBA3M; CJEINOBATEJIEHO, OJMIOMEep IIPeAlOUTUTEJIBHO He
MMeeT CTPOTO Uepedylmerocsd xapaKTepa BIOJb eT0 BCeW OJIMHH.

Taxxe OpeldyCMaTPUBAKTCA OJIMI'OMEPEH], MMelue OJIOKM KaTMOHHEX
CBA3el M OJIOKM He3apsKeHHEIX CRBA3el; HalpuMep, LeHTPaJIbHEM OJOoK
HesapSXeHHHX CBSA3el MOXeT GJaHKMpPOBaThCHA OJIOKaMM  KaTMOHHEBIX
CBA3el, WM HaobopoT. B OIDHOM BapMaHTe OCYmeCTBJIEHUS OJIMTOMEP
umeeT b5’-, 3’- u UeHTpaJlbHHe O0BJacTy NpPpUOIM3UTEJIEHO pPaBHOMU
OJVHE, ¥ IPOLEHT KaTMOHHEIX CBA3eM B LeHTpallbHOM ofJjlacTu
[IpeBHIIaET NPUOIIU3UTEJIEHO 50%, IPenrIodTUTEJIEHO [IpEeBHIIAET
OpubIn3nuTeJIsbHO 70%.

B onpeneJIeHHHX BapMaHTax OCYIWeCTBJIEHUA AHTHWCMEICJIOBHE
OJINTOHYKJI€O TUIE MOXHO IoJIydaTh [IOCpelCcTBOM IomaroBOTO

TBepIodaszHOTO CHUHTE3a C MCIIOJIESOBaHMEM criocoba, IOOPOBOHO
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ONIMCAaHHOTO B CCHJIKax, LIUTUPOBAHHBEIX BHIIE WM HMWKEe B OTHOIEHUU
CHMHTE3a OJIMI'OHYKJIEOTUIOB, MMEKIMX CMENaHHBEE WM He3apsSXKEeHHHE U
KaTMOHHEE CBSA3M OCTOBa, M B IIpMMepax HWXe. B HEKOTOPHX CJydasix,
MOXeT OHBTEL XeJlaTeJIbHEM JoOaBJIeHMe IOOIOJIHUTEJIBHEX XUMUUEeCKUX
yacTeM K aHTUCMBEICJOBOMY COeOMHEHMIO, HalpuMmep, OJIg YIIYyJlleHUS
bapMakKOKUMHETUKM WM OJIS OOJIeTUeHMA YJIaBJIMBaAHUA WIM OOHAPYXeHMA
coenmMHeHrsa. Takasd dYacThk MOXeT OBTbH KOBaAJEHTHO IIpHMCOeIMHeHa, B
COOTBETCTBMM CO CTaHIAPTHHMM CIoocofaMrM CHHTe3a. HampumMmep,
nofaBJieHMEe UYacCTM MOJUBTUIIEHTUIMKOJA WIM IOPYTOT0 TIHIAPOQUIILHOTO
noJiMmMepa, HallpuMep, noJiMmMepa, MeKRIeT o 1-100 MOHOMEPHHEIX
CyOBEeNVHNI, MOXeT OBTb MNPUIT'OOHBEIM IJIS IIOBHIIEHMS PaCTBOPMMOCTH.

PeriopTepHas 4YacTb, Takasa kKak QJYOPecClLerMH WIM paIvoaKTHBHO
MeueHHasa TpYyIoa, MOXeT OBThL IIPpMCOeIMHeHa OJA lieJielt ofHapyXeHMUd.
AJILTEpPHATMBHO pPeropTepHas MeTKa, CBS3aHHasg C OJIMI'OMEPOM, MOXeT
OpencTaBJaTsE cobo¥ JMTaHI, TaKoM KaK aHTUIreH win OMOTHH,
CIIOCOOHEM CBAS3HBATHL MeUueHOe aHTUTEJIO WIM CTPeNTaBUIMH. Ilpu
BHOOPE YacTM MIJIS [IPUCOEOMHEHMS WM MOOMOUKALIMM aHTUCMBEICIIOBOTO
OJIMTOHYKJIEOTUDa, Kak IpaBuUllo, ©O0e3yCJIOBHO, HABJISETCS XeJlaTeJIbHBM
BHOOP XUMUYE CKUX cCoeIVMHEHUN n3 TpYyII, KOTOPHE ABJIATCSA
OMOCOBMECTHUMEIMM ¥, BEPOATHO, OYyOYyT I[IE€PEeHOCUTLCHA WHINBUIYYMOM
Oes3 HexXeJlaTeJIbHBIX ITOOOUHEX 50OeKTOB.

OJIMTOHYKJIEOTUOE OJIS IIPUMEeHEeHUA B aHTUCMEICJIOBHEX IIPUMEHEHUAX
VMeT IJMHY, OOBUHO HaxXOOAMYyKCS B IOMalas0He OoT OPpUOIM3UTEJILHO
10 nmo npubiam3auredbHO 50 CcyObnemmMHMIIL, foJjlee IPenrnouTUTEJIBEHO
npubiau3uregbHo oT 10 mo 30 cy®wenmMHMIL, ¥, KakK OpaBujio, 15-25
OCHOBaHUM. HamopuMmep, OJJUIOHYKICOTUO IO M300peTeHMI, uMelmmi 19-
20 cy®beIMHMUI], UYTO ABJAEeTCS NPUTOOHOM OJIMHOM OJIS aHTUCMECIJIIOBOTO
OJIMTOHYKJIEOTHUOA, B WUIeaJIbHOM CJIydae MOXeT MMETL OT »OBYX IO
necdaTu, HalpuMep, OT UeTHpeX IO BOCLBMM, KATMOHHEIX CBA3eM u
oCTallbHHEe HeszapsSXeHHBe CcBaA3M. OIUMTOHYKJIeOoTHHn, uMemuy 14-15
CcyOBEeNVHNI, B MIOeaJIbHOM CJlIydae MOXeT MMeTb OT IOBYX IO CEMH,
HanopuMep, 3, 4 miam 5, KaAaTMOHHEIX CBA3el¥ M OCTaJIbHEE He3apsSKeHHEBEe
CBA3U. B NIPennouTUTEJIbEHOM BapMaHTe OCYIECTBJIEHN A
OJIMTOHYKJIEOTUOE MMeIT OoT 25 mo 28 cyOnLeIMHMII.

Kaxnmas koJiblleBad CTPYKTypa MOPQOJIMHO CJHYXUT OIOpOM MOJdg

o@pa:sylomeﬁ napy uyactu, ©QopMMpPYySd IIOCJIEODOBATEJILHOCTL O00pasyolnx
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napy yacTeu, KOTOPHE, KakK npaBuiio, npernHa3HadeHs oJis
TUOpUOM3alMKY C BHOPAHHOM AaHTUCMEICJIOBOM MMUIEHBI B KJIEeTKe WIN Y
VHOUBUOYyMa, [IOOBepraeMoTo JiedeHMp. OOpasyplasd Iapy 4YacThb MOXET
IpencTaBJIATh cobom OypMH MM [OUPUMMUIOVH, BCTpedanmumicsa B
HaTuBHOM [OHK wmim PHK (Hanpumep, A, G, C, T wmmm U) wmIM aHaJoT,
TaKOM KakK TUIIOKCAHTMH (OCHOBHOWM KOMIIOHEHT HyKJIeo3uIa MHO3MUHA),
5-MeTMJIIUTO3MH, 2-6-IMaMMUHOIYPUH WJIM »OIpyTMe MOOUMQULUMPOBAaHHEE
OCHOBAHUS, M3BECTHHE B ITaHHOM 06JacTM M OIMCAaHHBE HMXEe.

Kak oTMeuaJloCk BHIIE, OIpeleJIeHHBEe BapMaHTH OCYIEeCTBJIEeHUA
OTHOCATCH K OJMIOHYKJIEeOTHUIaM, COIOEepPXallMM HOBHEHE MeXCyObeOMHUUHHE
CBA3U, BKJIOUA A OJIMT OMEPEH PMO-X, u OJIMTOMEPEHL, MMeKmue
MOIMOUUIMPOBaHHEE KOHILEBEIE TPYIIIH . B HEKOTOPHIX BapMaHTax
OCYMEeCTBJIEHUS STU OJUTOMepH objlajailnT 06oJiee BHCOKOM addMHHOCTLIO
B oTHomeHuM HHK m PHK, uyeM COOTBeTCTBYKIIME HEeMOIUOUUIMPOBAHHEE
OJIMTOMEPE, ¥ OHM HIOEMOHCTPUPYKT I[IOBHIIEHHYK KJIETOUHYK IOCTaBKY,
ClleIMdUUEeCKyYlD aKTUMBHOCTL U/MJIM CBOMCTBa paclpeleljieHMS B TKaHSX
[I0 CpaBHEHMK C OJIMT'OMEepaMM, UWMEKNVMM MeXCyOBeOIMHMUHEE CBA3WU.
CTpYKTYPHEE TIpM3HAKM ¥ CBOMCTBa pPasJIMUHBEX TUIIOB CBA3eM U
OJIUTOMEPOB OoJiee NOOPOOHO ONMCAHEL B CJleOylileM OOCYyXIEeHUM.
CHMHTEe3 5TUX M CXOIOHHX OJIMTOMEPOR ONMCaH B IpMHAOJEeXalley TOoMY Xe
3asgBUTe0 3asBke CHA N 13/118298, koTopasd BKJIOUEHa B KauecTBe

CCHUJIKM B IIOJIHOM OOBeMe.

B OoIipeneJIeHHBIX BapMmaHTaXx OoOCymeCTRBJIEHMA M306peTeHme
OTHOCHUTCHA K OJIMTOHYKJIEOTHOY , MermeMy II0CJIeIOBaTeJIbHOCTE ,
KOMITJIEMEHTAapPHYIO IIoCJienoBaTeJIBHOCTM—~MHMIIEHN , KOTOpad
acCcoumMrMpoBaHa C 3aboJIeBaHueM ueJIOBEKa, u comepXxalmeMy

IIOCJIEeOOBATEJIbHOCTE HYKJIEOTUIOB, MMeKyl QOpMYyJIIY :
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roe Nu npencrTaBiideT coBoM HYKJIEMHOBOE OCHOBAaHUE;

R1 mmMmeeT QopMysty

g

—N
A S
/ N\

R; R,

14

q paBHO 0, 1 wmmm 2;

R2 BEIOpaH U3 TPVYIIIHL, cocToAmen U3 BOOOPOILA, C1—Cs
aJIKMJIbHOM, C1-Cs apalIKMJIBHOM M QOpMaMMOMHWUIILHOM ITPYIIH, U

R3 BHOpaH M3 TIpyHNIH, CcocToAmeM u3 Bomoponma, Ci1—Cig auwmia,
C1-Ci0 amMmMHOaLWJIa, AalUWJIBHOM YacTM MOIPUPONHOM WM HeIpUPOIHOM
anbba- wmiam OeTa-aMMHOKMUCIIOTH, Ci1—-Cio apajkmia M Ci1—-Cio aJKuia,
W

Rz m Rz cBa3aHH Cc oOpa30oBaHMeM 5-7-UJJeHHOTO KOJblla, TI'Ie
KOJIBLIO MOXeT OHITE HeoO4ga3aTeJIbHO 3aMeleHOo 3aMeCTUTeJIEM,
BEIOPAHHEIM U3  TPYIIIH, cocTodmen mu3 Ci1—-Cio aJKMia, beHMIIa,
rajioreHa u Ci1—-Cigo apaJikuia;

R4 BHOpaH w©3 TPYIIIH, COCTOAmMEeN U3 DSJeKTPOHHOM IIapH,
Bonopona, Ci1—-Ce anxkwmia m Ci1—Ce apaJikuia;

Rx BHIOpaH n3 TPYIIIIE, cocTosAmen nus3 CapKoO3MHaMUIa,
TUOPOKCUIIa, HYKJIeOTHIa, IIPpOHMKAKMEeNM B KJIEeTKY INeNTUOHOM dYacTu U
nIuIepasmuHuiia ;

Ry BrOpaH M3 TPYyNIH, COCTOAmMEeM M3 Bomopola, Ci1-Cs anxuia,
HYKJIEOTHIa, NPOHMKAaKIEN B KJIETKY IIeNTMOHOM YacTyM, aMMHOKMCIIOTH,

bopMamMuouHMIbEHOM M C1-Ce aumja; u
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Rz BuHOpaH w©3 TpPyHNIH, COCTOAmMEN U3 SJeKTPOHHOM IIapH,
Bomoponma, Ci1-Ce ayxkmia u C1-Ce¢ aumia ¥ uxX QpapMalleBTUUECKU
IIPUEMIIEMEIX COJIEM.

Nu wmoxeT OBTbH BHOpaH M3 TpPYNONE, COCTOANEN M3 aleHMHa,
T'yaHVHE, TUMUHAE, ypauuia, LUMTO3MHa WM  TI'MIOKCaHTMHa. BoJjiee
IpellouTUTesJIbHO NUu HOpencTaBjigeT CcoBOM TUMMH MM ypalu.

B [OpelnouTUTeJIbHHX BapMaHTax OCYHeCTBJIEHUSI U300peTeHue
OTHOCUTCH K OJIMTOHYKJIIEOTULY, VMeoleMy [IOCJIeDOBATEJIbHOCTE
HYKJIEOTHUOOB, MVMeIYyIn QOpMYyJIy :

Rx
O—=P——R;

O

Nu

o

N
Ry/ \ H

Rz

14
roe Nu oOpencrabigeT CcoBOM HYKJIIEMHOBOE OCHOBaHUE;
Ri1 BHIOpaH w©3 TpYyHHOH, cocTodmen wu3 Ri’ m Ri’’, 1me Ri’

npencraBjgeT coOOM IUMETMJIAaMMHO M Ri’’ mMeeT QopMyJIy

q

—N
\ X N/R2
/

R4 Rs

14

TIe IO MeHbIEeMW Mepe OOMH Ri IpencTaBaseT cobou Ri’7;

q paBHO 0, 1 miaM 2 0OpM YCJOBUM, UTO IO MeHBIIeWM Mepe OIUH
13 Ri OpeXcTaBJsgeT COOOM MNUIEPUIMHUIIBHYKR YacTh;

Ro BHOpPaH U3 TPVYIIIIEL, cocToAmeNn U3 BOIOOpOILa, C1—Cs
aJIKMIBbHOM, C1-Cs apalIKMJIBHOM M QOPMaMMOMHWUIILHOMW TPYIIH, U

R3 BuOpaH u3 TPVYIIIEL, cocToAmeNr M3 BOHOOpOIa, C1—Cuo
anuiabHOM, Ci1—-Ci9o aMMHOAUMJILHOM, alMJIbLHOM UYacTM BCTpeudammeyca B
IpUpONe WM HeNpUPOOHOM aJibba- win 0OeTa-aMMHOKMCIIOTH, Ci1—Ciog

apaJikmgi u C1—-Cio aJKWII, WJIA
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R m Rs cBg3aHH C oOpa30BaHMEM 5-7-4JIeHHOT'O KOJblla, TIIe
KOJIbLIO MOXET OHITH Heo043aTeJIbHO 3aMeleHO 3aMecTUTeJIeM,
BEIOPAHHEIM U3  TPYIIIH, cocTodamen wm3 Ci1—-Cio aJKMiIa, beHMIIA,
rajioreHa u Ci1—-Cig9 apajikuia;

Rs BHOpaH ™3 TPYIIIIH, cocToAmeNr M3 DSJEeKTPOHHOM  I1apH,

Bomoponma, Ci-Ce ajJIkuila M apaljikuia;

Rx BHIOpaH U3 TPYIIIIH, cocTodmen U3 capkKo3MHaMUIa,
TUIPOKCUIIA, HyKJIeOTHIa, IPpOHMKaKImen B KJIETKY YacTu "
nurIepasuHmia;

Ry BHOpaH M3 TPYIIH, CcOoCToAmeM M3 Bomopola, Ci1-Cs alxuia,
HYKJIEOTHIA, IpOoHUKAaKIEN B KJIETKY 4acTu, AMUHOKMUCJIOTEL,
bopMaMUOVMHUIILHOY Tpynne M Ci1—-Ce alumuia; U

Rz BHOpaH W©3 TpPYyNOIOH, COCTOAMNEN U3 BSJeKTPOHHOM IIapH,
Bonmopona, Ci1—-Ce aJyxkuia u Ci1—-Ce aumja, WIM UX OapMaleBTUUeCKU
IPpUEMIIEMEIX COJIEMN.

Nu w™MoxeT OHBTH BHOpaH M3 TPYNONH, COCTOAMNEN M3 aleHMHa,
T'YaHUHE, TUMWHA , ypauuia, UMTO3MHaA WM TI'MUMIOKCaHTMHa. BoJjiee

IIpenoliouyTrnTeJIEHO Nu npeocraBjAdaeT coBoM TUMMH WJIN Yypalunil.

[MpUOIM3UTEJIEHO 90-50% TPy R1 NIpencTaBJIgAT cobon
ouMeTuJiIaMrHo (T.e. Ri’) . BoJjiee mnpennoururesibHo, 90-50% rpynn Ri
IpencTaBJIAT cobom OVMe TUJIaM/HO . HamnboJiee [IPEenrIouTUTEeJIbHO

NpUBIMU3UTENILHO 66% I'pyldn Ri OpencTaBJsgnT coOoM IVMeTUIIaMMUHO .

R1" mMoxeT OBTHL BHOpaH M3 TPYIIIOH, COCTOAmEeN M3
H S
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HpeHHOQTMTeﬂbHO, I10 MeHblIel Mepe OIIVIH HYKJIeOTMO B

OJIMTOHYKJIEOTHOE MMeeT QOPpMYyJIY:

Rx
O—P—N NH>
(0]
Nu
0
H
N
Rf// H
Ry

4

roe Rx, Ry, Rz m Nu 4BJI40TCA TaKuMM, KaK YKas3aHO BHIIE.
HamboJjiee NpeOlouTUTEJIBHO, Nu mpencraBjageT coboM THUMMH WJIU
ypaumi.

Xora TuMmMH (T) 4BJGeTCA OPeOloUuTUTeNIbHOM obOpasyomel Iapy
JacTbi (Nu WJIN Pi), comepxamemn XUMUUECKHUE MOIOIMUKALIINA,
OIIMCaHHEE BHIIE, JIOOVIO CyOBeIMHUIY —OCHOBAHNE, M3BECTHY
crieuMaJMCTy B IOaHHOM of6JlacTM, MOXHO MCIOJL30BaTh B KauecTBe

obpasynmer napy JacTH.
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B. IlenTuOHBEE HEPEHOCUUKU

AHTUCMEICIIOBHE OJINTOHYKJIEO TUIE 1o N300peTeHND MOTYT
BKJIIOUATH OJINTOHYKJIEOTUIOHYI  4YacTh, KOHEBOIVPOBAHHYIO c CPP,
IpenrnouyTUTeJIbHO AapTMHMH-B0TaTOoM NenTUIHOM TPaHCIOPTUPYIIMEN
JacThio, sbbexTUMBHOM IJIA YCWMJIEHMSA  TpaHCIopTa CoelIMHEeHUS B
KJIeTKM. TpaHCcHopTHad UYacTh IIPenIouTUTEeJIbHO CBA3aHa C  KOHIIOM
oJMIoMepa, Kkak I[IoKasaHO, HalopuMmMep, Ha o¢our.lB m 1C. IlenTunw
oBJajanT CIOCOOHOCTBRI MHIOYLUMPOBATE NIpOoHMKHOBeHMe B 30%, 40%,
50%, c0%, 70%, 80%, 90% wmim 100% KJI€ETOK @»AHHOM IIOIIYJISLUU
KJIETOUHOM KYJILTYPH, BKJIOUAs BCe LeJlble uMcja MexOy HUMMM, ¥ OHU
IIOBBOJIAIT IIepeMelleHre MaKpPOMOJIEKYJI B MHOXECTBO TKaHelr 1IiIn Vvivo
npu CHUCTEeMHOM  BEBeIeHUN. B OIOHOM BapMaHTe OCYIIeCTBJIEHUSA
IPOHMKAKINMY B KJIETKY IIelTUI MOXeT IIPpedCTaBJIATL coBol apIMHUH-
BoraTHM IIEeNTHUIHBEM IIepeHOCUMK. B IOpyToM BapMaHTe OCYIeCTBJIEHUMA
IPOHMKAKINUY B KJETKY IIelTHUI MOXeT NpelcTaBJIATh CcoOoM IeHeTpaTuH
uiIM nentun Tat. 3TM ODenTuIh XOpPOolo M3BECTHH B HaHHOM oOJlacTu U
OIIMCAaHH, HalIpuMmep, B Iy OJIMKaLun CIIA N 2010-0016215 A1,
BKJIIOUEHHOM B HaCToOfdllee OIMCaHMe B KaudeCTBe CCBUJIKM B IIOJIHOM
obweme. OcobeHHO IpPenrnouYTUTENbHEM INOOXOnO OJIsg KOHBIT'alluN
INeNTUIOB C AHTHUCMEBICJOBHMM OJIMI'OHYKJIEOTUIAMM MOXeT OBTH HalIOeH B
nyoavkaiuu PCT W02012/150960, xoTopas BKJOUYeHa B HaCTodlee
OnMCaHMe B KaueCTBe CCHJIKM B IIOJIHOM OOBeMe. B MIpemOnouTmUuTesibHOM
BapMaHTe OCYIECTBJIEHU A nenrtunoa, KOHBOIVMPOBAHHOTO C
OJIUTOHYKJIEOTUIOOM 10 HaCTOAmleMy M300peTeHMD, WMCIOJb3YeTCsa INIMLWH
B KauecTBe JIMHKepa Mexny CPP M aHTHMCMBCJIOBEM OJIMTTOHYKJIEOTUIOM.
Hanpuwmep, IPennouTUTEeJILHEM  IIelITum, KOHTBIOTUPOBAHHEM  C PMO,
cocTouT m3 Re—G-PMO.

BrulOo IHOKasaHO, UTO TPAaAHCIOPTUPRYKIMEe YacTM, KaK OIMCaHO

BHIIE, SHAUMTEJIEHO IIOBEIMAKT IIPOHMKHOBEHNME B KJIETKY CBASAHHEX

OJIMT'OMEPOB OTHOCHTEJIBEHO 3aXepaTa oJIMroMepa B OTCYyTCTBUE
CBA3aHHOM TpchnopTMpymmeﬁ dacTun. Zaxear IIpedllouTrUTEeJIEHO
IIOBHIIAETCHA I10 MeHbIIen Mepe B OeCATBb pas, 12 DoJiee

IIpedliouTrTEeJIEHO B IBalllaTbk pa3 OTHOCUTEJIEHO HEeKOHBRIVMPOBAHHOIO
COeIIMHEHNA.
VICcIIOJIE 30BaHMUE apPMHMH—GOPaTHX INelITVMIOIHEIX TIEPEeHOCUNMKOB (T.e.

IIPOHMKaKIMX B KIIETKY [IeNTUOOB) ABJISeTCHS OCODeHHO IIPMTOOHEIM IIJIA
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IIPMMEHEHNMA Ha IIPpaKTHMKe HaCTOoAMIeI'o MSO@peTeHMH. Bruio I[okasaHo,

dTo OlIlpeeJIEeHHEIE INeIITMOHEIe I[IePeHOCUNMKUA ABJIAKTCA
BHCOKOS@@GKTMBHHMM B OTHOIEeHNM JOCTaBKIM AHTVCMEICJIOBEIX
CoeIMHEeHUM B IIePBUWYHEIE RIIETKNM, BRJIIOUA A MEBEIMIEYHEIE

kjJeTku (Marshall, Oda et al. 2007; Jearawiriyapaisarn, Moulton
et al. 2008; Wu, Moulton et al. 2008). BoJjee TOro, IO CpPaBHEHU
C IPpYI'MMM M3BECTHHMM T[eNTUOHBEMM I[IepeHOoCUMKaMM, TaKuMM Kak
neHeTpaT™VH ¥ nOentun Tat, HOenTuiHbEe I[IepPeHOCUMKM, OIMCAaHHEE B
HacTodAmleM OINMCaHMM, KOoTda OHM KOHBOTMPOBAHH C aHTUCMBEICJIOBEM
PMO, »OeMOHCTPUPYIT YBEeJIMUEeHHYI CIOCODOHOCTE WM3MEeHATH CIUJIaMiCUHT
TPAaHCKPUIITOB HEeCKOJIbKMX TeHoB (Marshall, 0Oda et al. 2007).
[IpeANOUTHUTENILHEE BapMaHTH OCYIEeCTBJIeHMS KOHBOTATOB MOPOOIMHO-
MNenTYOHLM [IepeHOCUMK onmucansl B WO0/2012/150960, BKIOUEHHOM B
HacTodAllee ONMCaHMe B IIOJIHOM O0heMe.

VImoCc Tpa TUBHEE enTUIHEE IepeHOCUMKH, He BRJIOUAKINME

JIMHKEPEI, IIPMBEeIc€HE HMXe B Tabnuie 1.

Tabmuua 1
VITIoCTpa TUBHEE [IelNTUOHEE [IePeHOCUUKU

HasBaHKe [TocmenoBaTeJIbLHOCTE SEQ ID
(OBos3HaueHue) NO=
rTAT RRRORRKKR 24
Tat RKKRRQRRR 25
RgF2 RRRRRRRRRF'F 26
RsF2R4 RRRRRFFRRRR 277
R4 RRRR 28
Rs RRRRR 29
Re RRRRRR 30
R~ RRRRRRR 31
Rsg RRRRRRRR 32
Ro RRRRRRRRR 33
(RX) s RXRXRXRXRXRXRXRX 34
(RAhxR)4; (P0OQ7) RAhxRRAhxRRAhxRRAhxR 35
(RAhxR)s; (CP04057) RAhxRRAhXRRAhXRRAhXRRAhxR 36
(RAhxRRBR) 2; RAhxRRBRRAhxRRBR 37

(CP06062)
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(RAR) 4F2 RARRARRARRARFF 38

(RGR) 4F2 RGRRGRRGRRGREFF 39

allocyienoBaTeJIbHOCTM, KOTOPHM HNpMCBOeHEl SEQ ID NO, He BKJIOUAKT

CBA3HBaWIyKw YacThb (Hamnpumep, C, G, P, Ahx, B, AhxB, 1ne Ahx mu

B OoTHOCATCS K 6-aMMHOT'€KCAaHOBOM KMCJIOTe M OeTa-aJlaHMHY,

COOTBETCTEEHHO) .

C. DJOkchnpeccupyrime BEKTODH
B omHOM BapMaHTe OCYIEeCTBJIeHMA M300peTeHMe OTHOCUTCH K

DKCIIPEeCCUPYIRIMM BeKTOpaM OJIS BKCIPeCCHM HalleJIeHHEIX Ha OUCTPOQUH
IOCJIeIOBATEJILHOCTENM, OIMCAaHHEX B HaCTOAMEeM OIMCaHuM, B KJeTKax.
BeKTOpPHEIE CHUCTEME OOCTaBKM CIIOCOOHE 3KCIPECCUPOBATH OJIMT'OMEPHHE
HalleJIEHHBHE Ha  IOUCTPOOMH  IIOCJeIOBaTeJIbHOCTHM  IIO HaCTOAMeMY
nz3obpeTeHui. B OIOHOM BapMaHTe OCYIHNEeCTBJIEHMSA TaKKMe BeKTOPEH
DKCIPECCUPYIT IMOJMHYKIIEOTUIHYK I[IOCJeIOBaTeJIbHOCTE, COIepXallyk
1o MeHblmeld Mepe 10 mocjeloBaTeJIbHO PAacCIIOJIOXKEHHHX HYKJISOTUIOB
OOHOM WMJIM HeCKOJbKMxX u3 SEQ ID NO: 1-12, 46 m 47. B OpyTroMm
BapMaHTe OCYIIECTBJIEHN A TaxKue BEKTOPH BKCIIPECCUPYIOT
[NOJIMHY KJIEO TUIHYIO [IOCJIeIOBATEJIBHOCTE, ComepxXallyo OIHY VI
HeCkoJibkO M3 SEQ ID NO: 1-12, 46 m 47. 3SKCIpeccCHpyKIMe BEeKTOPH,
OPUTOIOHEE IJIS OOCTaBKM I'€HOB, WMB3BECTHH B OaHHOM objactu. Takue
BKCIpeccUupyrimme BEKTOPEL MOTYT OBITE MOIMOUUMPOBaHEL oJis
BKCIIPpeCcCcun HalleJIEHHHIX Ha OUCTPOOUH nocJjienoBaTeJbHOCTEN,
ONMCAHHHX B HACTOAMEeM ONMCaHUM. WJIJINCTPaTHMBHEE BSKCIpeccHUupyllme
BEeKTOPHE BKJIOUAT IIOJMHYKJIEOTUIHEE MOJIEKYJIE, OIPeldloUdTUTEeJIbBHO
MoJiekyJiH  THK, KOTOPHE NIPOMUCXOIOAT, HaIlpuMep, 3 IJIa3MMUIH,
BakTepuodara, OpOXKel I BUpPYCa (HanpuMep, amoeHOBUPYC,
aleHOaCCOUMVPOBAHHEI BUPYC, JIEHTUBUPYC M T.I.), B KOTOPHE MOXeT
OHITH BCTPOEH VI KJIOHUPOBAaH [MOJIMHYKJIEOTH]] . BexkTop
NIPennouTUTEeJIbHO COOEPXUT OIMH MM HECKOJIbBKO YHMKAJBHEX YJYaCTKOB
PECTPUKLIUM M MOXeT OBThL clIocofeH K aBTOHOMHOM pellyIMKaluK B
onpenejyieHHOMN KJIETKE—-XO3AMHE, BRJIIOUAKIEN KJIETKY —MUIIEHBb VI
TKaHb—MUIIEHb, WM KJIETKY [PpellleCTBEHHMKAa WJIM €€ TKaHb, WIn
MOXeT OBTE CIOCOOEH BCTpaMBaTBbCHd B I'€HOM OIIPENeJIEHHOTO XO34MHa,
TakK UTOOH KJIOHMPOBaHHAa A [IOCJIEIOBATEJIBHOCTE OBlIa

BOCIpOM3BOOMMOM. Takum o6pas3oM, BeKTOp MOXeT MIPelCTaBJIATL coBOoi
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aBTOHOMHO PEILIUIUPYIOMUNC I BEKTOP, T.E. BEKTOP, KOTOPHM
CymecTByeT B KaueCcTBe BHEXPOMOCOMHOM CTPYKTYPH, pPelJIMKalllsd
KOTOPOM He 3aBMCUT OT pPeIllUIMKaluM XPOMOCOMH, HalpMUMEpP, JMHENHY
WM BaMKHYTY I[LJIa3MUIOy, BHEXPOMOCOMHHM SJIEMEHT, MMHUXPOMOCOMY
WM MCKYCCTBEHHYK XPOMOCOMYy. BeKTOp MOXeT comepXaThb JIoOHe
cpencTBa IJid oOOecClleueHMA cCcaMopellliMKaluu. AJBTEPHATUBHO BeKTOP
MOXeT MIpelCTaBJISThL CoBO0M BEKTOP, KOTOPHM IPM BBeIeHUM B KIIETKY-—
X0O3AMHAa BCTpaMBaeTCs B TeHOM WM  pPellJIMUMpyeTCcs BMeCTe c
XPOMOCOMOM (aM11) , B KOTOPYI OH BCTPOUJICH.

B omHOM BapMaHTe OCYIEeCTRBJIEHMS BKCIpeccHupylmme BeKTOPH
BKJIOUAT TKaHeclIeUudUueckul IIPpOMOTOP, HalpuMep, CclIeluduuecKum
OJIS MBIIL IIPOMOTOP M/WMJIM SHXaHCep, KOTOPHM YCUIMBaAeT SKCIPeCCU
OJIMT'OMEPHEIX HalleJIEHHHX Ha OMCTPOOUH mocjienoBaTeJIbHOCTEN,
ONIMCAaHHHX B HACTOANEM OIMCaHuUu, B [PeICTaBJAKIMX MHTEPEC
KOHKPETHEX KJIETKax WJIM TKaHAX (HalpuMMep, B MBIIE) . [[PpOMOTOPHEE
[IOCJIENOBATEJIbHOCTY WM BKCIPEeCCHUPYKIIME BEKTOPH, MNIPUIOOHEE IJIA
DKCIIPEeCCUn B MBI e UHEIX KJIeTKax, BKJIOUAT, HalprMep,
riocJjlenoBaTeJIbHOCTHU, OIIMCaHHHE B us 2011/0212529, TIOJIHOE
comepXaHre KOTOPpOM BKJIOUEHO B HACTOANlee OINMCaHMe B KauecTBe
CCEUIKMA . MImoc Tpa TUBHEE creuupmuueckKue oJis MBIIILT, IIPOMOTOPH
BKJIOUAT I[IPOMOTOP IOeCMMHa, I[IPOMOTOP KpeaTMHKMHasHE Mbemll (MCK),
npomMoTop Pitx3, NpoMOTOpP CKeJIeTHOTO allbda-aKTuHa, WIKM IIPOMOTOP
TPOIIOHMHa 1. IlpuMeHeHMe CHelMdMUecKMUxX OJIS MBI IPOMOTOPOB
OOIIOJIHMTEJIbHO OIMCcaHoO, Hanpumep, B Talbot et al., Molecular
Therapy (2010), 18(3): 601-608; Wang et al., Gene Therapy
(2008), 15(22): 1489-99; m Coulon et al., Journal of Biological
Chemistry (2007), 282(45): 33192-33200.

III. CocTaBH M CIIOCODOH BBeIeHUS

B OIipeneJIeHHEX BapMmaHTax OCymeCTRBJIECHMA HacTodlee
M306peTeHme OTHOCHUTCA K CoCTaBaM WJIM KOMIIOSMIMAM, IIPMI'OOHEM IOJIA
TepaHeBTquCKOﬁ OJOCTaBKM AaHTUMCMEICJIOBEIX OJIMI'OMEPOB, KaK OIIMCaHO
B HacCcTodmlleM OoIMcaHuu. TakuMm O@paSOM, B OllpeleJIEeHHEIX BapMaHTaXx
OCymeCTRBJIECHMA HacCToAllee MBO@peTeHMe OTHOCHUTCA K @apMaHeBTquCKM
IIprmeMIIEe MBIM KOMIIOSUMIIMAM, KOTOPHE comepxarT TepalleBTMYEeCKIM—
9@@@KTMBHO€ KROJIMYEeCTBO OIOHOTO I HeCKOJIbBE KX OJIMTOMEPOB,

OIIMCAaHHEIX B HacCTOAIleEM OIIMCaHMM, COCTAaBJIEHHEIX BMeCTe C OIOHVM WMJIN
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HEeCKOJIbKMMM (papMalleBTUUYeCKM OIpMeMJIEMEIMM HOCUTeJAMM (moBaBKaMu)
n/ i pasbaBUTesSIAMM. XOTS SBJISEeTCS BO3MOXHLHM BBeIeHMe OJIMIoMepa
IO HaCToOAmeMy W300peTeHud OTOeJIbHO, I[IPeOlNOUTUTENIbHEM SABJISEeTCH
BBeIeHUue CoOeIMHEeHMsS B KauecTBe (apMalleBTUUECKOTO cocTaBa
(KOMIIO 3ULIMM) .

CriocoBel IOOCTAaBKM MOJIEKYJ HYKJEMHOBOM KMUCJIOTH  OIMCAaHH,
HanpuMmep, B Akhtar et al., 1992, Trends Cell Bio., 2:139; wu
Delivery Strategies for Antisense Oligonucleotide Therapeutics,
ed. Akhtar; Sullivan et al., PCT WO 94/02595. 5t um »Opyrue
IPOTOKOJIEL MOXHO MCIOJbL30BATL MJIS IOCTABKM IIpakKTUUeCKM JIoOoM
MOJIEKYJIE HYKJIEMHOBOM KMCJIOTH, B TOM UMCJe BHIEJIEHHBX OJMIOMEPOB
10 HacToAlleMy M300peTeHUD.

Kak nompoOHO oOOMCaHO HMWXe, dapMalleBTUUECKMEe KOMIIO3ULUU IIO
HacToAmeMy M300peTeHMI0 MOXHO ClelMaJlbHO COCTaBJIATEL IJIS BBeIeHUd
B TBEepOOM WM XUIKOM dopMe, BKJOUASA KOMIO3ZULMM, alalTUPOBAaHHEE
0JIg  CJeOyolnX : (1) HOepopalibHOEe BBelleHMe, HalpuMep, XUIOKUe
COCTaBH (BOIHHE MM HEeBOIHBEE PACTBOPH MJIM CYCIeH3uM), TabJeTKH,
HanopuMmep, TabJeTKHU 0JId ByKKaJBLHOTO, CyBJIMHTBAJILHOTO u
CUCTEeMHOTO BCaCHBaHMA, OOJIOCH, IIOPOMKM, TPaHyJE, IIacTH OJIA
HaHeCeHMA Ha fA3HK; (2) IapeHTepalJibHOEe BBeleHMe, HallpuMep, OyTeM
IIOOKOXHOM, BHY TPUMBIIEUHOM, BHYTPUBEHHOM WM PIUOYPaJIbHOM
MHBEKIMM B  KadeCTBe, HallpuMep, CTEePUJILHOTO pacTBopa WU
CyYCIIeH3UHA, MM cocTaBa C 3aMelJIeHHBEM BHCBOOOXIEHMEM; (3)
MecTHOe IIpMUMeHeHMre, HalpuMep, B KauecTBe Kpema, Masu WK
IJIACTHPS C KOHTPOJIMPYEMEHM BHCBOOOXIESHMEM WJIM CIpes, HaHOCUMOTO
Ha KOXy; (4) BHYTPMBAIMHAJLHO WJIM BHYTPUPEKTAaJIbHO, HalpuMep, B
KauecTBe IIeccapusda, KpeMa WIM TIeHH; (5) cyOamMHIrBaJbHO; (6) B
ryas3; (7) YpeCcKOXHBEM NIyTeM; MIM (8) Hasz3aJIbHBEM IIYTEM.

BrpaxkeHre "dapMalleBTHUUECKM MIPUEMJIEMHN" MCHOJB3YIT B paMKax
HacToAmero u3obpeTeHud nJsa oOo3HAUeHMA COeIMHEeHUWM, MaTepralioB,
KOMIIO 3ULIUM n/nnm OO3UPOBAHHEIX bopwm, KOTOpPHE 1o MHeHUIO
MeOMIIMHCKOTO CleluaJucTa IPUIOIHE IJIAd [IPMMEeHeHMS B KOHTakKTe C
TKaHAMM  UeJjloBekKa WM  XKMBOTHHEHX 063 uUpe3MepHOM  TOKCUUHOCTH,
pa3opaxeHusa, aJJIepIMUyecKoTo OTBeTa WM »OpYyIoM OpoOJeMHE WM
OCJIOXHEHN S, c COOTBETCTBUU c IpUeMIIeMbIM COOTHOIEHVEM

roJib3a/pUCK.
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BrpaxeHue "bapMalleBTUUECKA IpUEeMIIeMEI HocuTeds", Kak
MCIIOJIb3YIT B  paMKax M300peTeHud, O3HauvaeT (QapMalleBTUUECKU

HpMeMﬂeMHﬁ MaTepralsl, KOMIIO3IMIMI WMJIM HOCHUTeEJIb, TakoM KaK XUIKUMN

2NNz TBepHHﬁ HallOJIHMTEeJIb, paB@aBMTeHb, SKCLIUIIMEHT,
IIPOMSBOIOCTBEHHYIO nobaBKy (HaHpMMep, CMa3EERawiee BelleCTBO,
TaJIbK, CTeaparT MaT'H1A, KaJlbUIMA VI IVHKAa VI CTeaplMMHOEBaAa
KMCHOTa), I paCTBOpMMHﬁ MHKchyﬂMpymMMﬁ MaTepnall, BOBJIEUEHHBIN

B II€pPEeHOC WJIM TPAaHCIOPT PpacCMaTpMBaeMOI'O COeOMHEHMS M3 OOHOTO
opraHa WJIM UYacTM TeJa B JIpyTroM opraH WM YacTh TeJla. KaxIowui
HOCHUTEJILE HOJDKeH OBTh "nOpuemieMeM" C TOUKM 3pPeHUS COBMECTUMMOCTU
C IpyI'MMM MHITpPelVeHTaMy COCTaBa M He BPEOOHOCHHM IJIA IHallMeHTa.

HekoToOpEEe TIMPUMEPH MaTepuaJloB, KOTOPEHE MOTYT CIYXUTHE B
KauecTBe OapMalleBTUUECKM IIpMeMJIeMHX HOCUTeJleM, BrJmwouaoT: (1)
caxapa, TaKMe KaK JlakToza, IJIKKO3a M caxapo3a; (2) KpaxMalH,
TakMe KaK KYKYPY3HHM KpaxMmall UM KapTodeJLbHHM KpaxMal; (3)
LEJJIIJIOBY u ee [IPOU3BOIHEE, TaxKue KakK HaTpUM
KapOOKCHUME TUIILEJJIIIO3a, 3TUIILEJJInIJIo3a M alleTaT LeJUIJIo3s; (4)
IIOPOMKOBEM TparakaHT; (5) comonm; (6) xejmaTtuH; (7) Talabk; (8)
SKCLUUIIMEHTH, TaKMe KaK MacJiO Kakao M BOCKM IJIS CYIIIO3UTOPUEB;
(9) MacJia, TakKve KaK apaxmcoBoe MacJo, XJIOTIKOBOE  MacJio,
cadyiopoBOe MacJlo, KYyHXYTHOe MacCJio, OJIMBKOBOE MacCJlO, KYKypy3HOe
MacJio U coeboe MacJgo; (10) rpamMkosM, TakKKe Kak IIPONMIIeHTJIMKOJE ;
(11) [IOJIMOJIBL, TakKue Kak TJIMLLEPHUH, copbur, MaHHUT u
NOJIMDTUJIEHTJIMKOJIb; (12) CJOXHEEe 53QMPE, TaKKe Kak D>TUJIoJeaT U
STUJIIayparT; (13) arap; (14) OybepHEIEe CpencTBa, TakKMe Kak
TUIOPOKCUI MaTHUSA M TUIPOKCHI aJiloMMHMA; (15) allbIMHOBYK KUCIIOTY;
(16) He cozepxalyl OUPOTEeHOB BoOy,; (17) M30TOHMUECKUM COJIEBOM
pacTeBop; (18) pacTrop PuHrepa; (19) sTHnoBmi coupT; (20) pH-
3abybepeHHEe pPacTBOPH; (21) IOJIMZOUPH, HOJIUKAPOOHATH  1/UJINU
NOJIMAHTHUIAPUOL,; U (22) OpyT'Me HEeTOKCHUYHBIE COBMECTHMMEE BeMeCTBa,
VCIIOJIE3YEMHE B QapMalleBTUUeCKMX CcocCTaBax.

IIOTIOJIHUTEJIBHEE HeOoTpaHMUMBAKIIME IIPUMEPH CPEeNCTB, IIPUIOIHBIX
OJIS COCTaBJIeHMS C AaHTUCMBICJIOBEIMM OJIMI'OMEpaMM I[I0 HacCTOAleMy
N300peTeHND, BKJIIOUAIOT @ KOHEBOIMPOBAaAHHEE C PEG HYKJIEMHOBEE
KMCJIOTE, KOHBIOIMPOBAHHEE C QOCOOIMUINIOM HYKJIEMHOBHE KUCJIOTH,

HYKJIIEMHOBEIE KMCIJIOTEHL, coepxamme HMHO@MHBHHG yacTu,
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bochopoTHoOaTH, UHIUOUTOPH P-TJMKOIPOTEeMHa (TakMe Kak Pluronic
P85), KoOTOpHE YCUIMBAKRT IIPOHMKHOBEHME JIEKaApPCTBEHHEX CPEeICTB B
pasJIMUHEE TKaHW; fronerpalnpyeMEe [IOJIMMEPHL, Takue Kak
MUKpOCheprs M3 coloJguMepa DL-JjakTuia M IJIMKOJUIOa OJS HOCTaBKU C
3aMelJIEHHEIM BHICBOOOXIEHMEM IIocJe MMIJlaHTaluum (Emerich, D F et
al., 1999, Cell Transplant, 8, 47-58) Alkermes, Inc. Cambridge,
Mass.; ¥ HaTr'pyXeHHHEe HaHOYaCTHUIE, TakMe Kak HaHOUYaCTMIEH,
V3T OTOBJIEHHEE us3 NoJMOY THUIILIMaHOaKpUJIaTa, KOTOPHE MOTYT
IOOCTAaBJIATL JIeKapCTBEHHEIE CpelCcTBa uYepe3 T'eMaToRHUedpalMuecKUn
Bapbep ¥ MOT'YT M3MEHSATH MeXaHM3MH HeMPOHAaJIbHOTO 3axBaTa (Prog
Neuropsychopharmacol Biol Psychiatry, 23, 941-949, 1999).

Taxxe m300peTeHMe OTHOCUTCHA K TIIPMMEHEHMI  KOMIIO3MIINWMA,
comepxamel JUIOCOMH C MOOMIMIMPOBAHHOM IIOBEPXHOCTLIO, CoIepXalue
JINTIVIOEL c [IOJIU (D TUIIEHTJIMKOJIEM) (PEG-MOIMOMUIMPOBAHHEE,
pasBeTBJIEHHEE u Hepas3BeTBJIEHHEE W "X KoMOMHaUUM, MM
OJIMTEeJIbHO LUPKYJMPYIRIME JIMIIOCOMEl MWJIM MaJIo3aMeTHEE JIMIIOCOMEH) .
OJIMTOMEPHE. IIO0 M300pPEeTEeHMK TakXe MOI'YT COIOepXaThb KOBAJIEHTHO
IpucoenVHeHHBEe MOJIekKyJIH PEG pas3jMuyHOM MOJIEKYJISPHOM MacCCH. OTU
COoCTaBH oOf0ecleurBalT CIOCOD YBeJIMUeHUSA HaKOILJIEHUS JeKapCTBEeHHHX
CpeICTB B TKaHAX-MUIEHAX. 3TOT KJIACC HOCUTEJIeM JeKapCTBEeHHHX
CpencTs ABJIAETCHA YCTOMUMBEM K OTICOHM3ALIUN u BIIVIMUHALUA
MOHOHYKJIeapHOM daroumuTapHoM cuctemor (MPS wmiam RES), TeM CcaMbM,
obecneurBasa 0oJiee IOJUTEJILHOE BpeMsa B KPOBOTOKE U YBEJIMUEHHYIO
DKCIIO3ULMIKD B  TKaHAX OJS MHKAICYJMPOBAHHOTO  JIeKapCTBEHHOTO
cpencrBa (Lasic et al. Chem. Rev. 1995, 95, 2601-2627; Ishiwata
et al., Chem. Pharm. Bull. 1995, 43, 1005-1011). BrJIO IIOKaszaHO,
UTo TakKuMe  JIMIIOCOMBEI HaKallJIMBalTCSA  CeJIEKTMBHO B  OIYXOJSaX,
IPEenIoJIOXUTEJIBHO Iy TeM PKCTpaBa3alliu u 3axBaTa B
HeOBAaCKYJIApU30BaHHHEe TKaHu-MumeHu (Lasic et al., Science 1995,
267, 1275-1276; Oku et al., 1995, Biochim. Biophys. Acta, 1238,
86-90) . OIIMTeJILHO HUPKYJIMPYIIM e JIMIIO COMEL VIIYUIIamnT
bapMakoOKMHETUKY U ooapMakoouHamuky [JTHK m PHK, B uYWacTHOCTH, IIO
CpaBHEHMK C OOmMENPUMHATEIMMY KAaTMOHHBEMKM JIMIIOCOMaMM, O KOTOPHIX
M3BECTHO, UYTO OHM HaKallyIMBalowTCcd B TkaHax MPS (Liu et al., J.
Biol. Chem. 1995, 42, 24864-24870; Choi et al., MexgoyHapoOoHasd
nyGaukauvsgs PCT N WO 96/10391; Ansell et al., wMexoyHapoIHad
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nyoaukauusg PCT N WO 96/10390; Holland et al., MexoyHapoIHasd
nyoanKanmsa PCT e WO 96/10392) . OJIMTEeJIEHO LUUPKYJIMPYRIME
JIUIIOCOMEI, BEPOATHO, OyIOyT 3allMllaTh JeKapCTBEHHEE CpenOcTBa OT
oerpalaluy HyKJeazaMy B  OOJIbIIeM CTeleHM IO CpPaBHeHMID C
KAaTMOHHEMK  JIMIIOCOMaMu, UCXOOA M3 UX CchoocobHocTu m30erarTh
HaKOIJIeHMA B MeTaboJIMUeCKM alpPeCCUMBHEX TkKaHAxX MPS, Takux Kak
[IeyeHb M CeJIe3eHKa.

B cienyomeM BapMaHTe OCYINEeCTBJIeHMS HacTodmee M300peTeHNre
OTHOCUTCH K KOMIIO3ULIMAM OJIMI'OMEPOB, IIOJYYeHHEIM OJIS OOCTaBKU,
Kak OINMCaHO B HaTeHTax CHIA N 6692911, 7163695 m 7070807. B m»ToM
OTHOMEHVM, B OIHOM BapMaHTe OCYIECTBJIEHUMA HacToAlee M300peTeHUe
OTHOCUTCH OJMI'OMEPyY II0O HACTOANeMy HW300peTeHMK B KOMIIO3MIINMA,
comepxalel COINOJMMEPH JIM3MHa M TucTuambHa (HK) (kak ooMcaHo B
naTeHTax CIMA N 7163695, 7070807 m 6692911) mmbo oTmelibHO, JHMOO
B kKoMOMHaumm c PEG (HanopuMmMep, pPa3BEeTBJEHHHM MM Hepas3BeTBJIEHHHMN
PEG MM cMech 0OOMX M3 HMUX), B KOMOMHaUMM C PEG 1 HalleJMBawlen
YacThio, WIM JIIOOOM M3 YyKa3aHHBX BHIIe KOMIIOHEHTOB B KOMOMHAIIMM CO
CIIMBaKIMM CpPeOCTBOM. B OIpelleJIEHHEX BapMaHTax OCYIEeCTRBJIIEHUS
HacTosdlee U300peTeHre OTHOCUTCSH aHTUCMHBCJIOBEIM OJIMI'OMEpaM B
KOMIIOBUILMAX, COIOepXalMx MOOUOMUUPOBAHHHM TJIIOKOHOBOW KMUCJIOTOM
MNOJIUTUCTUOUH WY TJIOKOHMUJIMPOBAHHEI  IIOJUTUCTUIMH/ TpaHChepprH-
INOJIMIIM3MH. CHelurajJMcTy B IHaHHOM ofJlacTu Takxe OyIeT IIOHSTHO,
UTo B KOMIIO 3L MOTYT OHITH 3aMelleHH aMVMHOKMCJIOTE co
CBOMCTBaMM, CXOIOHEMM C His u Lys.

OmnpeleJieHHEIE BapMaHTH OCYIECTBJIEHMSA OJMIOMEPOB, OIIMCAHHEX
B HaCTOSAMEM ONMCAaHUM, MOTYT COIepXaTk OCHOBHYK (QYHKIMOHAJILHYIO
Tpynny, Takyln KakK aMMHO WMIM aJIKWJIaMWMHO, M, TakKuM oO0pa30M,
CIIOCOOHH oBpa30BHBATH bapMalleBTUUYECKHU IpreMIIEMEE coJm C
bapMaleBTUUECKM [IPUMEMIIEMEIMM KMCJIOTaMu. TepMuH "dapMalleBTUUECKU
npreMiieMele coJiM" B STOM OTHOMEHMM OTHOCUTCHA K OTHOCHUTEJBHO
HETOKCUUHEIM HEOPTaHUUECKMM M OpPTaHMYeCKUM KMCJIOTHO—-aIOUTUBHEM
COJIAM COeIMHeHUM IIO HacTodAmeMy Hu3obpeTeHun. OSTUM COJM  MOXHO
noJjiyyaTe In sSitu B IMPOLEeCCe M3TOTORBRJIEHMS HOCUTEJIS OJIS BBEISHUS
MM OO3UMPOBAHHOM GOPMH, WJIM OYyTeM OTIeJILHOM peaKUUM OUMIEHHOTO
COenNMHEeHMS II0 wu30bpeTeHuMr B (opMe CBOOBOOHOTI'O OCHOBaHUA C

[IOOXOOAllen OpTaHNYeCKOM WNIIN HeopTaHU4YeCKOM KMCJIOTOM, "
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BHIOEJIEHUS COJIM, IIOJIYYeHHOM TakuM ofbpa3oM, IOpM IIocJenyiilen
OUMCTKE. Pernpe3eHTaTUBHHE coJm BKJIOUAT TMOPOOPOMATT,
TUOPOXJIOPUI, cyJedar, oucyJabdaT, docohar, HUTpaT, alerar,
BaJjlepaT, oOJleaT, IajleMuUTaT, CTeapaT, JaypaT, ©OeH30aT, JakKTarT,
dochaT, TO3MIIAT, LUTPpaAT, MajeaT, oyMapaT, CyKUMHaAT, TapTparT,
HabpTuiarT, MesuJaT, TJIOKOTenTaHoar, JakTofbnoHaT u
JaypuiacyasdoHaT m T.o. (CMmM., HaopuMmMep, Berge et al. (1977)
"Pharmaceutical Salts", J. Pharm. Sci. 66:1-19).

OapMalleBTUUECKM IIPMEMIIEMEE COJIM PacCMaTpUBAEMHX OJIMI'OMEPOB
BKJIIOUAIT OOMENPUHATHE HETOKCHMUHHE COJIM COeOMHEeHUM WM UX
YeTBEepPTUUHHE coJmn aMMOHMS, HaIlpuMep, nus3 HETOKCUUHEIX
OpTraHn4YeCKUX 2RI HEeOpPTaHUUYEeCKMX KMCJIOT . Hanpumep, Takme
OOMENPUHATEE HETOKCHUYHEE COJM BKJOUYAKT COJIM, oO0pas30oBaHHHE U3
HEOPTaHNUYECKUX KMCJIOT, TaKMX KakK XJIOPMCTOBONOPONHASA,
OpoMMCTOBONOPOOHAA, CepHasa, cyJbdaMrnHOBadA, GocdopHad, a3l0THad u
T.II.; W COJM, IIOJIYUYEeHHEEe M3 OplaHUMUeCKMX KMCJIOT, TaKux Kak
YKCyCcHaf, MPOIIMOHOBASA, AHTapHasg, TJIMKOJIEBAS, CTeapMHOBAaA,
MOJIOUHAaH, g6Ji0uHa 4, BMHHOKaMeHHa4, JIMMOHHAa4, ackopOuHOBa4,
NaJbMUTHMHOBAS, MaJleMHOBasd, IMUIOPOKCUMaJIeMHOBad, OQeHWJIYKCyCHas,
TJIy TaMUHOBAaS, BeH30MHaA, caJuumniioBas, cyJibbaHUIIOBa4, 2-
aneTokcubeH30MHaSA, bymaposasg, TOJIYOJICYJIEOOHOBASA,
MeTaHCyJbbOOHOBaA, DSTaHOUCYJIbOOHOBAaLA, llaBejieBasd, WM30TMOHOBAaA U
T.II.

B omnpeneJIieHHEIX BapMaHTax OCYIIEeCTRBJIEHU A OJIMTOMEPEL IO
HacToAmeMy M300peTeHMI MOTYT COIOEepXaThk OIOHY WMJIM HeCKOJIBKO
KMCJIOTHHX QYHKIMOHAJIEHEIX TPYNI M, TakuM oO0pa30M, CIOCOOHH
oBpa30BHBATE OQapMalleBTUUECKM IIPMEMIIEMHE COJM C (QapMalleBTUUECKU
IpMeMJIEMEIMI OCHOBaHMAMM. TepMuH "dapMalleBTUUECKU IIPMEMIIEMHE
com" B BTHUX CJydadx OTHOCUTCS K OTHOCUTEJBHO HEeTOKCUUHEM,
HEOPTaHNYECKUM u OpTraHn4YeCKMM OCHOBHO-aIIVTMUBHEIM COJISM
CoeIMHEeHUMN infe) HaCTOAmeMY n300peTeHno. CLY| coJn MOXHO
AHAJIOTMYHEM oO0pas3oM IIOJyYaTk in Situ B IOpollecCce WM3TOTOBJIEHUS
HOCUTEeJIA IJIS BBeldeHMAa WIM HO3UMPOBAHHOM  QOPMEHI, Wi IOyTeM
OTHOEeJIbHOM peaKUMM OUMIIeHHOTO coenOuHeHMsa B  ¢dopmMe CBOOOIHOM
KMCJIOTH C IOOXOOAIMM OCHOBaHMEM, TakKMM KaK I'MOPOKCHUI, KapboHaT

mMJinm GMKaPGOHaT, C @apMaHeBTquCKVI InprneMJjieMeIM KaTMOHOM MeTaJlJla,
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C aMMMakKoM, WM C (QapMalleBTUUECKM IIPMEMIIEMEIM OpIT'aHU4YeCKUM
[IEPBUYHEIM, BTOPWMYHEIM WJIM TPETUUHEIM aMMHOM. Pelpe3eHTaTUBHEE
COJIM IWEJIOYUHHBIX WM MEeJIOUHO3EMEJIBHEIX MEeTAaJIJIOB BKJIOUAKT COJIU
JUTUA, HaTpud, KaJjusdg, KaJbluudg, Mal'HMA UM aJIlOMMHMA U T.Il.
Pernpe3eHTaTMBHEE OpraHMUeCKMe aMMHE, [OIPUTOIHEE IJSI o00pa30BaHULd
OCHOBHO-aIOIUTUBHEIX coJiemn, BKJIOU AT TUJIaMUH, OV TUIIaMUH,
STUJIEHIVMaMMH, 5STaHOJIaMMH, IM3TaHOJaMMH, Oulepa3uH u T.mo. (CMm.,
HanpuMep, Berge et al., Brme).

Takxe B KOMIO3MIMAX MOTYT IIPUCYTCTBOBATH CMauMBawme
BelMeCcTBa, SMYJIbETAaTOPE ¥  CMa3HEBaklye BelMeCcTBa, TakMe  Kak
JaypuicyJbdaT HaTpusa M CcTeapaT MarHMA, a TaKke KpacuTeu,
paslelIMTeJIbHEE CpencTBa, I[IOKPOBHEE BemMeCcTBa, [IOIACJIAaCTUTENN,
BKYCOBEEe HOOOaBKM UM OTOYIIKM, KOHCEPBAHTH M AHTUMOKCUIAHTEH.

[TprMe Py bapMalleBTUYECKHA PV EMIIEMBIX AHTMOKCUIOAHTOB
BKJIOUAKT : (1) pacTBOpMMEIE B BOIOEe AaHTUMOKCUIAHTE, TaKue Kak
ackKopOMHOBasg KMCIOTa, IUIPOXJIOPWUI LUMUCTeVHa, OMCyJIbdaT HaTPUA,
MeTabuCyJIbOUT HaTPUL, CYJIbOUT HaTPMA M T.IO.; (2) pacTBOPUMHE B
MacJjax AHTUOKCUIAHTEH, TaxKue Kak ackopOuInaJgbM1UTaT,
Oy TUIINPOBAaHHEIM TUIPOKCUAHUBOJI (BHA) , Oy TUIIMPOBAaHHEMN
ITUOPOKCUTOJNIYOoJsl (BHT), JeuuTMH, IOponuirajiaT, aJlbda-ToKoQepoJ u
T.0.; U (3) MeTaUI-XeJlaTupykllye aTreHTH, TaKue KakK JMMOHHAasAd
KMcJora, STUJIEHIMaM/MHTeTpayKCyCHasda KMCJoTa (EDTA) , copbur,
BMHHOKaMeHHasd KMUCJIOoTa, ¢ochopHas KMUCIOTa, M T.II.

CocTaBE IO HacToAmeMy  M300peTeHM  BKJOUAKT COCTaBHI,
INIPUTOOHEIE IJIS I[IepopalIbHOTO, Ha3aJIbHOTO, MEeCTHOTO (BrJIIOUA A
OyKKaJIbHOe M CYOJIMHIBaJIbHOE), pPeKTaJlbHOTO, BaIlMHAJLHOTO WU/UIINU
[IapeHTepaJIbHOT'O BBeOeHUAa. YIOOoOHO, UYTOOH COCTAaBH IIPUCYTCTBOBAJMU
B  eIMHMUYHOM IO3UPOBaHHOW OopMe, ¥ MX MOXHO IOJIYYaTh JIOOBMM
crmocofbaMr, XOpPOmMO M3BECTHEMM B obJacTu QpapMalleBTUKM. KoJInduecTBO
aKTMBHOTO MHIpPEeIMeHTa, KOTOopoe MOXHO KOMOMHMPOBATH C MaTepMaliOM
HOCUTENIA IJIA I[OJIYUYeHUS eOMHMUHOM HO3UMPOBAHHOM (QOPMEI, BapbUPYET
B 3aBUCUMOCTM OT IIOOBEPTAaeMOTl'0 JIEUEHMK XO38MHa, KOHKPETHOTO
crmocoba BeBeleHMs. KoJIMUeCTBO aKTMBHOT'O WMHIPEIMEHTAa, KOTOpoe
MOXHO KOMOMHUPOBATE C MaTepuaJIOM HOCHUTEJNA IOJS IIOJIyJdeHUd
eIVHUYHOM OO3UPOBAHHOMN bopmer, OBBIUHO npencrTaBJsgeT cobon

coeIVHeHUe, KOTOpPOe  BHBHBaeT TepaleBTHUUeCcKull 2ddexT. Kak
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OpaBUJIO, M3 CTa MNPOLEHTOB 3TO KOJMUECTBO HaxXOOUTCH B OMalas3oHe
oT npubmms3uressHo 0,1 T[OpoleHTa OO NOpUOIM3UTEJIEHO »OeBsSHOCTa
OeBATM IIPOLIEHTOB aKTMBHOTO MHIPeOMeHTa, [IPeOloudTUTEJIEHO OT
OpuBIM3UTEJIBHO 5 TImpoleHTa OO IpubiusuTesbHO 70 OPOLIEHTOB,
HauboJjlee MHNPEnINOUTUTEJIEHO OT Npubiam3mTessHO 10 [OpOLIeHTOB IO
NpuBImM3nTeJIbHO 30 IIPOLIEHTOB.

B omnpeneJIeHHEIX BapmaHTax OCyleCTBJIEHU S cocTaB inte)
HacTodmeMy  M300peTeHMI  CONEePXUT  DKCUUIMEHT, BHIOpPAHHBM U3
IUKJIOOEeKCTPUHORB, 1eJJI0JI03, JINTIOCOM, bopMUpyIOIMX MUI1eJIJIE
CpenCcTB, HalpuMep, XeJIUHHX KMKCJIOT, U IIOJIMMEPHHEX HOCUTeJel,
HalpuMep, ntohnnZiclinziele)s! u IOJMAaHTUIOPUIOR ; 17 oJIMTOMEepa 1o
HacTodAmeMy M300peTeHUK. B olIpellelIeHHHX BapMaHTax OCYIeCTBJIeHUI
YIIOMSAHYTHM BHIIe COCTaB oODeclneuMBaeT TIIepopalJibHO OMOIOCTYIIHHMN
OJIMTOMEpP IO HaCTOoAmeMy M300peTeHUo.

CrnocoBH TOJyUYeHMS DBTUX COCTAaBOB MWMJIM KOMIO3MUMM BKJIIOUYAKT
cranuio OO0OBeOMHEHMs OJIMTOMepa [0 HacTodmeMy U300peTeHun U
HOCHUTEeJS u, HeoBOdA3aTeJILHO, OOHOTO WIIn HeCKOJIbKUX
BCIOMOTATEJILHHX MHIPeOMeHTOB. Kak [OIpaBWMJIO, COCTaBH I[IOJydYalT
IyTeM eOVMHOOOPa3HOTO M PaBHOMEPHOTO OO0BeOMHEHUS COeOUMHEHUS IIO
HacTodleMy n300peTEeHND c KU O KUMU HOCUTEJIIMA NI
TOHKOM3MEJIbUEHHEMM TBepPIbMM HOCUTEeJIAMM, WJIM UM C TeMu, U C
IpyTUMM, & 3aTeM, eCJM HeOOXOAMMO, IpMIOaHUA [NPONOYyKTY QOPMEL.

CocTaBH IO n3008peTeHn, IPUTONHEE s IepopalJibHOTO
BBeOeHUd, MOTYT MMeThb GOopMy KalcyJ, KpaxMaJIbHHX KalCyJl, IWUJIJIbL,
Ta®JIeToK, Jelemek (C MCIOJL30BaHMEM apoMaTHU3UPOBAHHOW OCHOBH,
OBHUHO Ccaxapo3h U TyMuappadbuka WMIM TpaTakKaHTa), I[IOPOMKOB,
TpaHyJl, WIX MOTYT OHTHL B GOpMe pacTBOpa MIM CYCIEeH3VM B BOIHOM
MM HeBOOHOM XMIKOCTM, WJIM B QOpMe SMYyJILCHUM THUIla "MacJjo B Bome"
mwi "Boma B Macyae", wuimM B (opMe BJIMKCHUMpPaA WIM CHUpOola, WIKu
DacTUJIOK (C MCIIOJIb30BAHMEM MHEPTHOM OCHOBH, TakKoM KaK XeJlJaTUH U
TUIMIIEPUH, WM caxapos3a M TyMMmuapaduk) u/mirM B GopMe CpencTB IJid
IIOJIOCKaHMA pTa ¥ T.IO., Kaxkgasg M3 KOTOPHX CONEPXUT 3alaHHOE
KOJIMUECTBO COEIMHEHMA II0 HacTodlleMy M300peTeHMK B KadeCcTBe
AKTMBHOTO MHIpelMeHTa. OIUIOMEep IO HacCToAmeMy M300peTeHMI TaKxXe
MOXHO BBOIMTEL B KaudecCcTBe OoJoca, DJeKTyapusa WM IacTH.

B TBEePIOEIX OO3SMPOBAHHEIX (]_)OpMaX OJIA TIepOopaJIbHOT'O BBEeIEHUA
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(karncyJel, TabJIeTKM, OWIKJIM, Jpaxe, I[IOPONKM, I'PaHyJiE, TabJIeTKU
OJId PpacCCaCEBaHMA U T.H.), aKTVBHLM MHT'pedIMeHT MOXeT OHITE CMellaH
C OIOHVIM WJIVM HeCKOJIbKIVMM @apMaHeBTquCKM InprmeMJyIeMeIMM HOCHUTEJIAMNM,
TaKMMM Kak LUTpaT HaATPUA WIM OvKajdbuunbocdaT, u/miam JmoOeM U3
ciaenyiommx: (1) HaOOJHUTEIM WMIM CyxXue pa30aBUTeM, TaKMe Kak

KpaxXmMalJlel, JIakKkTO3a, CcaXaposa, IJIIOKO3a, MaHHUT U/ U KpeMHreBaAd

KMCJIOoTa ; (2) cBA3yKIMe BelecTRa, HallpuMep, Takue Kak
KapOOKCHUMe TUJILIEJIJIINIIO 34, aJIb TMHATH, xeJlaTuH,
OJIMBUHUIIIUPPOJIMIOOH, caxapo3a u/ Ui TyMMHapaduk ; (3)

VBJIQAXKHNTEJM, Takue KakK IJIMLepuH; (4) Ie3MHTeIpHUpyIMe BellecTBa,
TakrMe Kak arap-arap, kapboHaT KaJbLUmMdg, KapTOoheJIbHEM  WJIM
MaHMOKOBEIM KpaxMmaJll, aJlbITMHOBAasa KMUCJOTa, OlIpeleJIeHHEHE CUJIMKATH U

KaPGOHaT HaTpnAa, (5) YOEPXMBaKIMe pacTBOpP BeleCTBa, TaKMe Kak

napaduH; (6) YCKOpAKmye BCacCheBaHMe BEMEeCTBa, TaKue Kak
UyeTBEepPTUUHHE COenMHEHUS aMMOHM A u [TIOBEPXHOCTHO-aKTMBHEE
BeMeCcTBa, TakKMe Kak IIoJIOKCaMep WU JaypwuicylbdbaT HaTpuga; (7)

cMaumMBawlMe BemecTBa, HalpuMep, TakKuMe Kak LIeTWUJIOBHM CIUPT,
TJIMLEPMHMOHOCTEApPaAT M HEMOHHHE IIOBEPXHOCTHO—-aKTHMBHEE BEMEeCcTBa;
(8) abcopbeHTH, TaKMe KaK KaoJIMH U OeHToOHMTOBad IJiMHa; (9)
CMas3eBawlMe BelleCTBa, TakMe KakK TaJlbK, CcTeapaT KajlbLUusg, cCcTeapar
MarHUHg, TBEepObe [IOJIUB TUJIEHTJIUKOJIN, JaypuiCcyJbdaT HaTpu4d,
CTeapaT LMHKa, CTeapaT HaTpULg, CTeapMHOBag KUCIOTa M UX CMeCU;
(10) KpacCuUTeJn; u (11) cpencTea OJIs KOHTPOJIUPYEMOT'O
BEICBOOOXIEHM, Takye KaK KPOCIOBMIOH WM STUILEJJIoJIo3a. B
clydyae KalcyJ, TabJeToK M OWJIKnJb, (apMalleBTUMUEeCKMEe KOMIIO3ULUN
TakKXe MOTYT CoIepXaTk OydepHEe CcpelcTBa. TakKXe B KauecTBe
HaoJIHUTeJIeM B MATDKUX XeJJATMHOBHX  KallcyJlaxXx M XeJIaTUMHOBHX
KarcyJjax ¢ TBepOoM o00JIOUKOM  MOXHO  MCIHIOJL30BAaTh TBepIOLe
KOMITIOB3ULUKX CXOIHOTO TUIla C MWMCIOJE30BaAHMEM TaKMX BKCUUIMEHTOB,
KakK JaKTo3a MWMJIM MOJIOUHEE caxapa, a TakKXe BECOKOMOJIEKYJIAPHEE
MMOJINB TUJIEHTJIMKOJIM M T.II.

TabjeTKy MOXHO IIOJIydaTh IIyTeM IIpeccoBaHMAd WJIIN @OpMOBaHMH,

HeoOd43aTeJILHO C OIIHIVM I HeCKOJIb KVIMA BCIIOMOTI'aTeJIb HEIMM
VMHIT'pelIMeHTaM1 . HpeCCOBaHHHe TabJeTKU MOXHO I10JIy4YaThb C
MCIIOJIE3OBaHMEM CBA3yKIETro BemecCcTBa (HaanMep, KeJlaTrH MJIn

I'MOPOKCUIIPOIIMIIME TVII neJjJiojiosa) , CMa3EBaKmeIro BemeCcTBa,
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VMHEPTHOTO pPa30aBUTeJIsI, KOHCEepPBaHTa, Ie3MHTeIPHPYRIEeTrO CPpeIacTBa
(HammpuMep, HaTpPUg Kpaxmalia TJIMKOJIST WK CHMTAa s HaTPUM
KapOOKCUMETWUIILEJIJIINIIO3a) , IIOBEePXHOCTHO-AaKTUBHOTO BellecTBa WU
IUCIIepIUpyImero cpencrBa. JOopMOBaHHEE TabJIeTKM MOXHO II0JIyYaThb
nyreMm GopMOBaHMA B IOAOXOOAMEM YCTPOMCTBE CMeCU IIOPOMKOBOTO
coenMHeHUs, VYBJIAXHEHHOTO MHEPTHBEM XUIKMUM paz30aBUTeJIEM.

TabyeTKu un opyTrue TBepOHe OOBUPOBAaHHEE bopMEL
bapMalleBTHMUECKMX KOMIIOSUILMM I[I0 HACTOANeMy M300peTeHrn, TaKue
Kak Opaxe, KalCYJe, IUWIOIXM ¥ TPaHyJH, Heo0g3aTeJIbHO MOXHO
M3TOTaBJIMBATE C Oopo3dKaMM WJIM IIOJIyYaThb C  I[IOKPHTHAMU U
oBoJiouKaMi, Takue KUIMIeUHO~PaCTBOPUMEE IOKPHTUA UM OpyTHUe
IIOKPHTUSA XOPOMO M3BECTHH B 00JACTM COCTaBJIEHUS QapMalleBTUUECKUX
npernapaToB. Takxe MX MOXHO COCTaBJIATL Tak, UYTOOH 00eCHeurTh
MeaJIeHHOe W KOHTPOJIMPYeMoe BEICBOOOXIEHME AKTUBHOTO
VMHTPpeOVeHTa B HUX c VCIIOJIb 30BaHMEM, HaIlpuUMep,
TUOPOKCUIPONIMIIME TUJILIEJIJIIOJIOBE. B Pa3JIMUHEIX COOTHOMEHNAX  OJIA
oBecCIleUueH s XeJIaeMOT'0 MNPOodMJISg BECBOOOXKIEHMS, IPYIMX IIOJVMEPHHX
MaTpHUll, JKIOCOM MU/MIM MHUKpochep. Ux MOXHO COCTABJSTL IJIg
BEICTPOTO BHCBOOOXIEHMS, HaIpUMep, B JMOOMIM3UPOBAHHONM (QopMe.
Takxe ¥MX MOXHO CTepMJIM30BaTL, HalpuMmep, OUIbTpaluer uepes
yoepxuBawmuy  OakTepur OUILTP WIM  BKJIOUEHMEM CTEePpUIIM3YIOMUX
aTeHTOB B GQOpMe CTEepPUJILHHX TBEPOBX KOMIIOBUIMM, KOTOPHE MOXHO
PACTBOPSATL B CTEPMJILHOM BOOEe WM HEeKOTOPHX OPYIUX CTEePUIIbHBX
Cpemax mOJIS MHBEKLMM HeIOCPeINCTBEeHHO IIlepel IIpMMeHeHMeM. OTu
KOMIIOBUILIMKM TakKXe HeoOd3aTeJIbHO MOTYT COIepXaTh 3aMyTHUTEJIU U
MOTY'T VIMEeTb TaKom cocTag, YTOOH BHICBOOOXIATE AKTUBHEBI
VMHTPEeOVEHT (H) TOJIBKO WM OPEeOlNOoUYTUTEJIbHO B OIpeleJIeHHOM uYacTu
XKeJIYIOUHO-KUIMEeUHOTO TpakTa, HeobA3aTelJIbHO, 3aMelJIeHHHM ofpasoM.
[[pMepPs  BaJIMBOYHEIX KOMIIO3MLMIM, KOTOPHE MOXHO MCIIOJILE30BATh,
BKJIDUAT IIOJIMMEPHEHE BeEMeCTBa M BOCKM. AKTMBHHY MHTPEOMEHT TaKXe
MOXET MMETEL MMKPOMHKAICYJIMPOBAHHYID (OpPMYy, €CJM OpHMeMJIIeMO, C
OOHVM WMJIM HECKOJILKVMMM OIIMCAHHHMM BHIIE SKCLUUIMEHTaMM.

Xrokre  mo3uMpoOBaHHEHE  QOPME  OJIS  IIEPOPAaJIbHOTO  BBEeIOeHUS
COeIVMHEHUNM II10 M300peTeHMI0 BRJINUAT O(apMalleBTUUECKM IIpMeMIIeMEe
PMYJILCUU, MUKPOBMYJILCHUM, PACTBOPHI, CYCIIeH3UM, CUPOTIE u

SJIMKCVIPEHL . B IJOIIOJIHEHNIE K AKTVMBHOMY VMHT'peIMeHTY, KMIOKNMe
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JO3SMPOBAHHEE @OpMH MOTYT CoOIepXaTb MHEePTHEHEe paB@aBMTeHM, IMPOKO
NCIIOJIBE3YyeMbBle B HaHHOﬁ O@ﬂaCTM, HallprMep, TakMe KakK BOIoa WJIN
OpyTMe pacTBOPUTENM, COJOOUIM3MPYKRIMEe AaTeHTE W 5SMYyJbLTaTOpPH,
TakMe KakK STUJIOBLHM cIpT, MBOHpOHMHOBHﬁ CIipT, STMHKaPGOHaT,
sTMJaneTaT, OeH3WMJIOBHIM CHOUpPT, OeH3uJI0eH30aT, IPOIWUJIEeHIJIMKOJL,
1, 3-B6yTUIIeHTJIMKOJIE, Macjia (B YaCTHOCTHM, XJIOIIKOBOE, apaxmcoBOe,
KYKYPY3HOEe MacJlo, MacJIO 3apolmmey, OJMBKOBOE, KacCTOpoBoOe U
KYHXYTHOE MacJio) , TJIMLIEPUH, TeTPaluIpodypPMJIOBLIM CIIUPT,
TIOJIMS TVMIIEHTJIMKOJIML WM CJIOXHEBIE 9@MpH KVMPHEIX KHMCIIOT U COp@MTaHa, )z
X CcMecCcHu.

IToMMMO VMHEPTHEIX paB@aBMTeﬂeﬁ, IIepopaljilbHEE KOMIIOSMINMM TaKXe
MOTYT BRJIODYATH A BIOBAaHTEI, Tarme Kak CMauYMBawmme BelecCcTBa,
SMYJIb TUPYI/e " CyCHeHIVpYIome BemecTBa, IoncJacTUTesn,
BKYCOBEIE HOGaBKM, Kpacureii, OTOYIKM M KOHCEPBAaHTEH.

CYCHeHBMM, B IDOIIOJIHEHNME K AKTVBHEM COeIVMHeHMAM, MOT'Y'T
comepXxaTb Cyc CIleHOIVpynre BemeCcTBa, HallprMep, Takre Kak
STOKCHMIJIMPOBaAaHHEIE M30CTeapPMJIOBEE CIIMPTEL, IIOJIMOKRCUMSTHUMIIEH COp@MT 7
CJIOXHEIE 2OUPH copbuTaHa, MUKPOKPUCTaJJINUEeCKa S LeJJIoJIo3a,
MeTalrmopoKCHn aJIIOMVMHIMA, GGHTOHMT, arap—arap M TparakaHT, "M UX
cMecu.

CocTaBH mOJIS PEeKTaJIbHOTO WMJIM BaIlMHAaJIBHOTO BBEeOEHMS MOTYT
IPUCYTCTBOBATE B KauecTBe CYINO3UTOPUA, KOTOPHM MOXHO IIOJIyYaThb
IIyTeM CMelleHVMd OIOHOI'O WJIMM HeCKOJIBKUX COGHMHeHMﬁ I10 MSO@peTeHMm
C OIHVMM WMJIM HeCKOJBKVMM IIPMI'OOHEIMM He BESHBAKIVMKM pasdpaXeHMA
SKCLIUIIMEeHTaMM1 WJIN HOCUTeJIAMV, comepXxamrmMm1 , HaliprMep, MacCJIO
KaKao, IIOJIMS TMIIeH TIVJIMKOJIbL, BOCK CVYIIIIOBMTOPMA WJIM cCcajJMumjiaaT, "
KOTOpHﬁ ABJIAE€TCA TBepPOEM IIPU KOMHATHOMN TeMIlepaType, HO XUMIKVM
IIpm TeMIlepaType TeJla M, TaKIMM O@paSOM, IIJIaBUTCH B HpHMOﬂ KUK e
WV BaTMHAJILHOM IIOJIOCTH U BHCBO@OXHaeT AKTVMBHOE COeIVHeHUVe.

CocTaBH U OTJO3SVMPOBAaHHEIE @OpNEI IOJI4 MEeCTHOI'O ¥V UYpPEeCKOXHOI'O
BBeIleHNA oJimroMepa, OIIMCaHHOT'O B HaCToOAdlleM MSO@peTeHMM,
BRJIOYAKT IIOPOMKM, clipel, Ma3n, ITaCTEL, KPpeMEI, JIOCBOHE, reJiv,
PacTBOPH, IJIaCTEHPM WM MHIT'aJIMpyeMble CpelCTBa. AKTHBHEIE OJIMT'OMEPEI
MOXHO CMellMBaThb B CTEePMIIBHEIX YCIIOBMAX C @apMaHeBTquCKM
IpueMJIEMEIM HOCHTeJIeM ¥ C JIoOHMM KOHCepBaHTaMM, OydepaMm WU

[IpoIrieJijieHTaMl, KOTOPERIe MOI'YT HOTpG@OBaTbCH. Maswu, I[IacTH, KpeMEBI
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n rejim MOoTyT CcomepXaTk, B IOOIIOJIHEHNME K aKTUMBHOMY CO€eIMHEHMIO IIO
HacCcToAdleMy MBO@peTeHMD, SKCLUUIIMEeHTEI, Tarme KaK KVMBOTHEE 17
pacTmuTEeJIBHEIE XWMPE, MacCjla, BOCKIN, Hapa@MHH, KpaxXMaJl, Tparl'akKaHT,
I[IPOMI3BOOHEE LIEJIJII0JIO3EL, IIOJIMS TUIIeHTVJIMKOJIV , CUMJIVIKOHEI, 6€HTOHMTH,
KpeMHMeBasd KMCJOTa, TaJlbK M OKCUMI LMHKA WIM MUX CMECH.

[IOpOmWKM ¥ CHpeu MOTYT COIepXaThb, B MNOMINOJHEeHME K OJIMTOMEpPY
I10 HacCcToAleMy MsoépeTeHmm, SKCLUUIIMEeHTEI, Tarme KakK JIakTO3a,
TaJIbK, KpeMHMHeBad KMCIJIOTa, I'MOPOKCHI aJlloMVMHMA, CUWMIJIMKAaTE KaJIBELIMA
1z HOﬂMaMMHHHﬁ IIOPOIOK, WJIN cMeCHr STUX BellleCTB . KpOMe TOTO,
CIipen MOTYT CoIoepXaThb CTaHIOapTHEIE IIPOIIEJIJIEHTEHI, Tarme Kak
XJIOPOTOPYTJIEBOIOPOIOH M JIeTyulMe HesaMelleHHHEe YIJIEBOIOPOIH, TaKue
Kak GyTaH W TIPpOIlIaH.

TpchnepmaﬂbHHe IJIaCTHPM VMEKT IOIIOJIHMTEeJIEHOE IIpelMMyleCTBO
ofecrnedyeHrda KOHTPOJIUPYEMOM OOCTaBKM OJIMTOMEepa I[I0 HacCcToSmeMy
N300peTeHN B OpTaHM3M. TaKye OO3UMPOBaHHEE QOPMEL MOXHO IIOJIyUaThb
IIyTeM pacCTBOpPEeHMA WIM DUCIIEPT'MPOBaHMA OJIMI'OMEPpa B Hanﬂemameﬁ
cpele. Takxe MOXHO MCIIOJIBE30BAaTh YCHJINTeJIN BCaCHEHBaHMA IOJIdg
YBeJIMUEeHNMS IIOTOKa CpelcTBa uepe3 KoxXy. CKOPOCThL TaKoTo IIOTOKa
MOXHO KOHTPOJIMPOBATBE JInBo IIyTeM IlpegocCTaBJIEHMA KOHTpOHMpYDmeﬁ
CKOPOCTB MeM@paHH, JIBo ITyTeM OVMCIIEPTIMPOBaHMA cpencTBa B
[IOJIMMEPHOV MaTpHUlle MM Tejle, CpPpelu OPYITUX CIOCOOOB, M3BECTHHX B
OaHHOM oBJlacTM.

@apMaHeBTquCKMe KOMIIO3MIIMM, IIPMI'OOHEIe OJIA IIapeHTepaJIbHOI'O
BBelleHMA, MOT'Y'T comepXxaTb OIOnMH WJIIN HeCKOJILKO OJIMTTOMEPOB I10
MBO@peTeHMD B KOM@MHaHMM C OOHVMM WJIn HeCKOJIb KM

@apMaHeBTquCKM InIprueMJIeEMEIMM CTEPMIIEHEMIM HVM3OTOHMUECKNVMY BOIHEBEIMM

MJin HeBOIHBIMN pracTBOpPAaMII, OMCIIepCrAMI, CYCIIEeH3VMAMN MJin
SMYJIbCUAMM, MJIin CTepPMJIb HEIMI IIopomKraMm1, KOTOPEE MOXHO
BOCCTaHaBJIMBaATB B CTepPUMIIEHEIE MHBEL MDY EMEIE pPacTBOPE MJIn

OVCIIEPCUM HEeNOCPeICTBEHHO IIepen IIPUMEeHEHMEeM, KOTOPHE MOTYT
comepXxaThb caxapa, CIIMPTHL, AHTUMOKCUIAHTEH, Bydeptr,
BakTepuocTaTUyeCckre CpeIacTBa, pPacCTBOPUMHEE BemecTBa, KOTOPHE
oBecrneunBanT M30TOHUUHOCTL COCTaBa C KpPOBLKI MIpeArnojaraeMoro
peuunmMeHTa, WIM  CyCIeHOupyKilMe  CpedCTBa WM  3alyCTUTeJIN.
[IpyMeps MOPUTONHHEX BOIHHX M HEBOIHHX HOCUTEJIeM, KOTOPHE MOXHO

VMCIIOJIBE30BATh B @apMaHeBTquCKMX KOMITO3MIIMAX I10 MBO@peTeHMD,
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BRJIOUAT BOLY, BTaHOJI, TIOJIMIOJIEL (Taxkue KakK TJIMLIEPUH,
IPONMIIEHTJIMKOJIb, [OJUBTUIIEHTJIMKOJIE WM T.II.), W WX JIPUTOIOHHE
CMeCH, PpacTUTeJIbHEHE Macja, TakMe KakK OJIMBKOBOEe MacJio, Hu
OPUTOIOHEE @JIS MHBEKUUM OpTraHMUecKue CJOXHHE 5S0MpPH, Takue Kak
STUIIOJIeaT. Haljlexalyl TeKydeCThb MOXHO IIOLOEepPXMBATL, HalpuMep, C
MCIIOJIE30BaHMEM MaTepHraJiOoB IIOKPHETHUS, TaKMX KaK JeUUuTUH, IIyTeM
nogmepxaHusa TpedyeMoTo pas3Mepa uYacTUll B CcJydae IOUCIepCuMt, U C
VICIIOJIEL30BaHMEM IIOBEPXHOCTHO—-aKTUBHEX BeleCTB.

ST KOMIIO3MILIMM TakXe MOTYT COIOepXaThb alOBlOBaHTE, TakKMe Kak
KOHCEPBAHTH, CMauMBaKIMe BeEMeCTBa, SMYJILETaTOPH M OUCIepIHUpyolMe
CpeICTRa. [IpenynpexneHue OelicTBUA MUKPOOPTaHU3MOB Ha
paccMaTpMBaeMEle OJMT'OMEPH MOXHO OOeclledMBaThb IIyTeM BKJIIOUEHUS
pPasJINdHBIX aHTMOaKTepMaJlbHEX u [IPOTUBOTPUOKOBEIX CpencTEB,
HaopuMep, mOapabeHa, xJopbyTaHosa, 0(eHOJCOPOMHOBOM KMCJIOTH U
T.11. Takxe MOXeT OHTH XeJlaTeJIbBHEIM BKJIIKOUEHMEe B  KOMIIO3UIUA
oBbecneurBanUMx M30TOHMUHOCTL CPEeIOCTB, TaKMX KaK caxapa, XJIOPWUI
HaTpusag M T.0O. KpoMe TOTO, IJUTEJBLHOT'O BCACHBAaHMA MHBEKIIMOHHOMN
bapMaleBTUUECKOM GQOPMH MOXHO HOOCTHIAThL IIyTEeM BKJIOUEeHMS CPencTB,
KOTOPHE 3aMelJISlT BCaCHBaHMe, TaKMX KaK MOHOCTeapaT aJlloMMHUSA U
KeJlaTHUH .

B HEeKOTOpHX CJydadax OJA IOponjieHMA 5dObpeKTa JeKapCTBEHHOTO
CpeIncTBa ABJIAETCA XeJiaTeJlbHEIM 3aMenJieHue BCaCHBaHUA
JIEKAapCTBEHHOTO CPenOcTBa II0CJe IIOOKOXHOM WM BHYTPUMBIIEUHOM
VHBEKIVNA . 3TOoT0  MOXHO  IOOCTUIaThb C  MCIIOJIb30BaHMEM  XUIKOM
CYCIIEH3UM KPUCTAJJIMUECKOTO WM aMOpQHOI'O MaTepuala, MMeKnlero
HM3KYKD PacTBOPMMOCTL B BOIOEe, CpeIM IOpyIMxX CIOCOOOB, M3BECTHHX B
DaHHOMU obJjacTu. B 5TOM ciydae CKOPOCTHb BCaCHBaHUSA
JIEKAPCTBEHHOTO CpelncTBa 3aBUCHUT OT eI'0 CKOPOCTM pacTBOpPeHUHd,
KOTOpasa, B CBOK OuUepellb, MOXeT 3aBUCETH OT pas3Mepa KpUCTaJJIOB U
OT KPUCTAJJIMYeCKOM (QOPMEI. AJILTEPHATMBHO 3aMelJIEHHOTO BCAaCHBAaHUA
BBOOVMMOTO IIapeHTepalJIbHO JIEKAPCTBEHHOT'O CpPenCcTBa HOCTUTAKnT IIyTeEM
PacTBOPEHUS WM CYCIEeHOIUPOBaHUSA JIEKAPCTBEHHOTO CpencTBa B
MacCJIAHOM HOCHUTeJIe.

VHBEKUIMOHHEE Oelo—(QOPMEl MOXHO IIOJIydaThk IIyTeM QOPMUPOBAHMUSA
MUKPOMHKAIICYJIMPOBAHHEIX  MaTpUl, pacCMaTpUBAaeEMHX  OJIMTTOMEPOB B

Gmonerpam/[pyeMbIX InoJjimMepax, TaKMX KaK IIOJIMIIaKRTMO-TIOJINTIJIMKOJINI .
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B 3aBUCHMMOCTM OT COOTHOWIEHUS OJUIOMepa M IIoJiMMepa W IIPpUPOLEL
KOHKPETHOTO MCIIOJIE3YEMOTO noJiMMepa MOXHO KOHTPOJIMPOBATH
CKOPOCTB BEICBOOOXIEHMA oJmromMepa. [ToMepH OIPYyIUX
fronerpalIMpyeMEIX IIOJIMMEPOB BKJIOUAT CJIOXHEE IIOJIM (OPTORQUPH) ™M
IOJIM (AHTUIOPUAH) . Takke MHBEKUMOHHHE IellOo-COCTAaBE MOXHO IIOJIyYaThb
IyTeM  3aKJIOUYeHMA JIEKapCTBEHHOT'O  CpelcTBa B JIMIIOCOMEL  WJIM
MUKPOBMYJIECUY, KOTOPHE COBMECTHMMEH C TKaHAMM OpITaHM3Ma.

Korma  oJIMI'OMepH IIO HAaCTOAWleMy  M300peTeHMI BBOOAT B
KadecTee OQapMalleBTUUeCKMX COCTaBOB UYeJIOBeKY U XKUBOTHEM, UX

MOXHO BBOIMTE HEIIOCPeICTBEHHO WMJIM B KadecTBe (]_)apMaLLeBTMT:'[eCKOIZ

KOMIIO 3UILIUM, comepxamen, HalpuMep, oT 0,1 oo 99% (BoJiee
IPennouTUTEeJILHO, or 10 mo 30%) AKTUMBHOTO MHIPEOMEHTa B

KoOMOVHaIMK C bapMalleBTUUECKM IIPUEeMIIEMEIM HOCUTEJIEM.

Kak oTMeuaJloCh BHIIe, COCTaBH WM IIpelapaTH 10 HaCTOSAMeMy
n300peTeHMNid MOXHO BBOIOUTE IIepOopallbHO, IIapeHTepalJIbHO, MeCTHBM
OyTeM WM peKTajlbHO. Kak HOpaBUIIO, MX BBOIAT B dopMax, IPUTOIHHX
I0JIS KaXIoTo IIyTH BBeleHMs. Hanpumep, MX BBOOAT B dopMe TablleTOK
WM KalcyJl, OyTeM MHBEKUWM, MHTaJaluM, IJIa3HOT'O JIOCLOHAa, MasW,
CYHIOOBUTOPUSA ¥ T.IO., IIyTeM MWHBEeKLUM, UWHQY3IUM WIM UWHTAJALUUNA;
MECTHHEM IIyTeM C MCIOJIbE30BaHMeM JIOCBOHa WM Mas3M; U pPeKTaJlbHBM
IIyTeM C MCIOJIbE30BaHMEM CYIIO3UTOPUEB.

BrlpaxeHn g "mapeHTepallbHOE BBeneHue" " " BBO VMBI
IapeHTepaJibHO", KakK MCIOJIL3YIT B paMKax M300peTeHMsa, O3HadaeT
OyTH BBeleHMsa, OTJMUHEE OT DHTepajlbHOTO M MeCTHOTO BBeIeHUd,

OBBHUHO OCYIIECTBJIAEMEIE IIOCpenCTBOM MHBEKUVIM, WM OHM BRKJIOYAKT, HO

He OTPAaHUUUBATCSH VMU, BHYTPUBEHHYIO, BHYTPUMBIIEUHYIO,
BHYTPpHaAPTEePUaJIbLHYIO, MHTpPpaTeKaJIbHY, BHYTPUKAIICYJILHYIO,
MHTPpaoptuUTalbHYo, BHYTPUCEPIEUHYIO, BHYTPUKOXHYIO,

BHYTPUOPKIIVMHHYK, TpaHCTpaxealJlbHyl, IIOOKOXHYID, CYOKYTUKYJIAPHYIO,
BHYTPUCYCTaBHYL, [IOOKAaIICYJISAPHY, cybapaxHoMIaJIbHYD,
BHYTPUIIOZBOHOUHYI U BHYTPUTPDYIMHHYK MHBEKLVID M MHQY3MDO.
BrpaxeHmnsa "cucTeMHOe BBegeHue", "BBOOVMEI cucTeMHO",
"mepubepnuueckoe BBeIeHMe" ¥ "BBOIUMHM Hepubepuuecku”, Kak
MCIIOJIE3YIT B paMKax M300peTeHMA, O3HauaknT BBeIeHMEe COelOMHEeHUd,
JIEKAPCTBEHHOTO CPenCcTBa WM IpyT'oI'0 MaTepMalsa IIyTeM, OTJIMUHEM

oT IIPAMOI'O BBeI€HMA B LIeHTPaAJIBHYI HEPBHYID CHUCTeMy, Tak UTOOR
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OHV INPOHMKAJM B CUCTeMy IalMeHTa M, TakuMm ofpasoM, [IOOBepITalJiuChb
MeTabor3My ¥ OPpYI'MM [DOIOOHEIM I[IpolileccaM, HalpuMep, IMIOOKOXHOe
BBeIeHUE.

HezapucuMO OT BHOPaAHHOTO IIYyTM BBeOeHMI  OJIMTOMEPH IO
HacTodmeMy M300peTeHM0, KOTOPHE MOXHO MCIOJIL30BATH B IIOIXONANEN
TUOPATUPOBAHHOM dbopMe, u/uUIM bapMalleBTHMUECKME KOMIIOBULMUM  II0
HacTodlleMy U300peTeHMI, MOXHO COCTAaBJIATE B BUIe Q(apMalleBTUUECKU
IpreMJIEMBIX OO3BUPOBAaHHEIX dopMm OBIENPWH I TEIMU criocobamu,
M3BECTHBEIMM CIlelMajJucTaM B IaHHOM ofjlacTu. QaKTUUeCKMe VYPOBHU
003 AaKTHMBHBIX MWHIPEOMEHTOB B ((apMalleBTUUEeCKMX KOMIIO3ULIMAX II0
HacTodAmeMy  M300peTeHMI  MOXHO BapbUPORATE, UTOOH  IIOJIYUUTH
KONIMUEeCTBO AaKTUMBHOTO MHIPEeOMeHTa, KOTopoe gBjdeTcsa 50OeKTUBHBEM
oJisa OOCTIDKEHU I KeJlaeMoT o TepareBTUUeCcKOTO oTBeTa o4
KOHKPeTHOTO IaluueHTa, KOMIIO3MLUUY M ClIocoBa BBeOeHUHA, Oes
HeOpreMJIeMOM TOKCUUYHOCTM OJIA HalueHTa.

BHOpaHHEM YPOBEeHb HOO3H 3aBUCHUT OT Pas3JIMUHHX (akKTOpPOB,
BKJIOUAKIMX aKTUMBHOCTL KOHKPETHOTO MCIOJBE3YeMOTO OJIUuroMepa IIo
HacToAmeMy M300peTeHMD, WM eI'0 CJOXHOT'O 3dupa, COJIM WM aMuia,
OoyTH  BBeOeHUd, BpeMeHM  BRBeIeHUd, CKOPOCTM  DBKCKpeumum WU
MeTaboJM3Ma KOHKPETHOT'O MCIIOJb3YyeMOI'o OJIMI'OMepa, CKOPOCTU U
CTelleHM BCaCHBaHMA, IIUTEJILHOCTU JIeUeHUsa, IPYTUX JeKapCTBEHHEX
CpenCcTB, COeIVHEeHUN /WM MaTepMralloB, MCIOJIbL3YEeMHX B KOMOWHALIUU
C KOHKpPETHBIM MCIIOJIb3YyeMBIM OJIMI'OMEPOM, BO3pacTa, I[Iojla, MacCH
TeJla, COCTOAHMA, OO0mMeI'0 COCTOAHMA 3IO0POBLA UM IpellleCTBYIIMEeT O
MeOULMHCKOT'O aHaMHe3a naumveHTa, moneepraeMoro JIEUEeHU, u
CXOIOHBEIX (QakKTOpPOB, XOPOIO M3BECTHHX B 0OOJIaCTU MeOWMIMHE.

Bpau wmIM BeTepuHaApP CcpelHel KBaJlMdMKaluMM B OaHHOM oO0JacTu
MOXeT ©0e3 Tpyha OIpelelIMTh M Ha3HauuTh TpedbyemMoe 50OeKTUBHOE
KOJMUeCTBO (QapMalleBTMUECKOW KOMIIO3MLMM. Hanpumep, Bpad WK
BeTeprHap MOXeT HauaTh C OO3 COoeIMHEeHMM 1[I0 U300peTeHND,
UCIOJIE3YEMEIX B O(apMalleBTUUEeCKOV KOMIIO3MLMM, Ha YPOBHAX, 0OoJee
HUBKUX, UeM TpebyeTcsda IJA OOCTWKeHMSI XeJlaeMOT'O TepalleBTUUEeCKOTO
s2pdberTa, M MOXET IIOCTEINEeHHO YBeJIMUMBATL OO3MPOBKM OO TexX IIop,
Ioka He OyIoeT IOOCTUTHYT XeJjlaeMell 2¢0dbekT. Kak HOpaBMJIo, OpPpUIOOHAaL
CyTOUYHad JO03a COeIMHeHMA IO MU300peTeHMK I[IpencTaByisgeT cobon

KOJIMYeCTBO COeIMHEHNMA, KOTOpOe ABJIAETCA HauboJiee HU3KOM ,I[OBO?I,
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50PeKTUMBHONM @OJIS BO3HMKHOBEHMSA TepalleBTUUecKOoTo 5»bodekTa. Takad
s0bekTUBHaAA OO3a, KaK I[IpaBUJIO, 3aBUCUT OT (GaKTOPOB, OIMCAaHHHX
BHIIE . Kak npaBuiio, repopalibHEE, BHYTPVBEHHEE,
VMHTPalepeOpOBEHTPUKYJIAPHEE M IIOOKOXHHEE  ITOBH COeIMHEHMM IIO
HacTodmeMy KW300peTeHMI0 OJIA [DaluMeHTa, KOoI'la MX MCIOJb3YT IJIid
YKa3aHHEX 50OeKTOB, HaxXxoOATCd B IOUall3acoHe OT IPpUOJIM3UTEJIBHO
0,0001 gmo mnpubmmsurenpHo 100 MI Ha KWUJIOTpaMM MacCCH TeJla B
CYTKH.

Eciamu xeJjlaTeJIbHO, 20PeKTUBHY CYTOUHYK OO3Y aKTUMBHOTO
COeIMHEHMS MOXHO BBOIMTE B KauecTBe IBYX, Tpex, UYeTHpex, I[IATH,
mecT wiIn ©OoJee cy6103, BBOOMMEIX OTIEJBHO C COOTBETCTBYKIVMA
VHTepBaJlaMM Ha I[IPOTSXEHUMM CYTOK, HeoO0da3aTeJIbHO, B eIVMHMUHEX
OO3UPOBAHHEIX (QopMax. B ompeznejyleHHEX CUTyalMax OO3UPOBaHUE
OCYWECTRBJIAKT IIyTeM OIHOTO BBeIOeHMS B CYTKM. B omnpeleJIeHHHX
BapMaHTax OCYIeCTBJIEHVS IO3UPpOoBaHMe IMpelcTaBjsgeT coOoM OOHO WMJIMU
HeCKOJIbKO BBeIeHMM kaxigwe 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14 cyTok, wWIM kKaxgwe 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12
HepmeJbk, WJIM Kaxogee 1, 2, 3, 4, 5, e, 7, 8, 9, 10, 11, 12
MecslleB, OPpU HeOoOXOOMMOCTHM, MOJIA [IOOOepXaHMa XeJlaeMOVM BSKCIPeCCUM
OYHKUMOHAJIBHOTO OeJika OUCTPOOUHA.

MoJieKyJIET ~ HYKJIEMHOBHIX  KMCJIOT MOXHO  BBOIOUTEL B  KJIETKU
PasJIMUHEIMKU crocof®aMy, M3BEeCTHHMM CclelMajrcTaM B OaHHOM o06JlacTH,
BKJIOUAas, HO He OIpPaHMUMBAACEH MMM, MHKAICYJIMPOBaHME B JIMIIOCOME,
MOHTOQOpE3 WMIM  BKJIOUEHNE B OIpyTrMe  HOCUTeJHU, TakMe  Kak
TUOPOTEeNN, LUMKJIOOEeKCTPWHE, fromerpalpyeMEle  HaHOKAaIICYJIH, u
froanre3MBHEE MHMKPOCOEpH, KaK OIMCaHO B HaCTOAMEM OIMCAaHUM U
Kak M3BeCTHO B @»aHHOM of6jlacTM. B olIpedeJleHHHX BapMaHTax
OCYMECTBJIEHVMSA MOXHO MCIIOJIE30BATE TEXHOJOTHID MUKPOB3MYJIbETUVPOBAaHUA
IOJIS TIOBHIMEHMS OMOOOCTYNHOCTM JIMINOQMIIBHHX (HEepaCTBOPMMEX B BOJIE)
bapMaleBTUUECKUX CPENCTB. I[IpMMepH BKJIOUaKT TpuMeTpuH (Dordunoo,
S. K., et al., Drug Development and Industrial Pharmacy,
17(12), 1685-1713, 19921 wm REV 5901 (Sheen, P. C., et al., J
Pharm Sci 80(7), 712-714, 1991). Cpemu IpyTux I[OIpeuMymecTB,
MUKPOBMYJIETMPOBaHMe ofeclieuMBaeT YCUIIEHHYK OMOIOCTYIIHOCTEL IIYTEM
[IPenrnouTUTEeJIbHOTO HalpaBJIeHU S BCaChEBaHMUA B JIMMbaTUUECKYIO

CrucreMy BMeCTO CHCTEMEL KpOBOO@paH_[eHMFI, TeM CcaMbM, O0OXOIOd IIeUeHb
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u Openynpexnas paspyleHue coeIMHEeHUMN B TenaToOuIrapHoOm
HVPKYJISLUUA .

B oIHOM acrekTe u300peTeHMSA COCTAaBH COOEPXaT MMIIEJLJIH,
oBpas3oBaHHEHE M3 OJUIOMEpa, OIMCAHHOTO B HACTOAMEeM ONMCAaHUM, WU
10 MeHbIeV Mepe OIOHOTO aMOUMOMILHOTO HOCUTeJNd, IIpUUYeM DTHU
MMLLEJIJIEL VIMET cpelHUM oraMeTp MeHee 100 HM. BoJjee
IPenrnouTuTeJIbHEE BAapPMAHTHE OCYIIEeCTBJIEHMS OTHOCATCA K MHUIIeJJIaM,
VMERIMM CPpelIHUM IMaMeTp MeHee ueM NOpubiams3mTesibHO 50 HM, U ele
BoJiee IOPeNlouTUTEeJILHBEIE BapPMaHTHE OCYIEeCTBJIEHMS OTHOCATCS K
MUILIEJIJIaM, MVMeRIMUM CPeIHUM IMaMeTp MeHee ueM OpubamsuTelibHo 30
HM, WMJIM Jaxe MeHee uUueM NPpUOIM3UTesIbHO 20 HM.

Xorsa npelycMaTpPUBanTCH BCe IIoOXoOanme aMbmdMIILHEIE
HOCUTENM, MNOPellouTUTeJILHEIMM B paMKax HacTodmero u3o0dbpeTeHud
HOCUTEJIAMM SABJIAITCA HOCUTEJM, KOTOPHE MUMEeT CTaTyC IPU3HAHHBIX
[IOJIHOCTBI Oe3BpeHEMA (GRAS) , " KOTOPHE MOTYT Kak
CONMOOUIIMBUPOBATE COeIMHeHMe II0 HacTodleMy M300peTeHMIo, TakK U
MUKPOSMYJILTUMPOBATE e€To Ha ©0oJiee TMo3OHeM cCcTaluy, KoT'Da pacTBOp
BCTyIlaeT B KOHTAKT C KOMIIJIEKCHOM BoIHOM ¢dazom (TakoM Kak
BCTpeuaeTcsd B XeJIYIOUHO—KUIIEeUHOM TpakTe) . OBBIUHO,
aMbuIaTUIEeCKMe VHITPEeOVEeHTH, KOTOpPHE YIOOBJIETBOPAT DTUM
TpeBOoBaHUAM, VIMEIT BeJIMUMHE HLB (IMUOPOOUIIE HO—JIUIIO OUJIIE HEIM
BaJjiaHc) 2-20, n "X CTPYKTYPH cComepXxar HepasBeTBJIEHHEE
anmdpaTUdeCKMe palMKaJEl B Ouarnas3oHe oT C-6 mo C-20. IlpuMepamu
ABJISIOTCS TIOJIUS TUJIEH— TJIMKOJIMBUPOBaHHEE XUPHBIE TJINLLE PUIE u
[IOJIMD TUJIEHTJIUKOJIN .

[IpuMeps  aMOMOMIILHEIX  HOCHUTEeJIeM - BKJIOUAIT  HAaCHIEeHHBEe U
MOHOHEeHACHIMEeHHHEe IIOJIMATUJICHTUIMKOJIMU3UPOBAHHEE TUIMLEPUIOH KUPHLX
KMCJIOT, Takue Kak HaCHIeHHBIe u MOHOHEHACHIeHHEIe
IOJIMB TUJIEHTJIMKOJIM 3UPOBAHHEE TUIMLEPUIE XUPHBX KUCJIOT, IIoJydaeMse
us [IOJIHOCTBLIO  WMJIU YacTUUHO TUOPOTEHU3UPOBAHHEIX pPas3JIMUHBEIX
pPacTUTeJILHEIX MaceJ. Takue Macja IIpeMMyIleCTBeHHO MOTYT COCTOATH
U3 TpU-, IV—- ¥ MOHOTJIMLIEPUIOBR XUPHHX KMUCJOT M CJOXHEX IU- U
MOHOZ(OUPOB MOJUDTUIIEHIJIMKOJIA ¥ COOTBEeTCTBYIMIMX XUPHBEX KUCJIOT,
opuyueM O0COOeHHO IIPenlouTUTeNIbHasd  KOMIIOBMIMA  XUPHBX  KUCJOT
BKJIOUAET KalpMHOBYK Kucjory 4-10, KallpMHOBYI KUCJIOTYy 3-9,

JIaYPUHOBYIO KMUCJIOTY 40-50, MUPUCTUHOBYIO KMUCJIOTY 14-24,
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NaJIbLMUTVMHOBYID KMCJIOTY 4-14 ¥ CTeapMHOBYIR KuCJIOTY 5-15%. IOpyron
IPUTOIHEIM KJIacc aMOMOMIIb HEIX HOCUTeJIen BKJIOUAET YaCTUYHO
STepPUOULUPOBAHHEI cop®uTaH U/WaKM CcOopOMT C HACHIMEHHBEMU MJIU
MOHOHEHACHIIe HHEIM KUPHBIMU KMCJIOTaMMn (cepusa SPAN) VI
COOTBETCTRYKRIMMM STOKCUJIMPOBAHHEMM aHaJioTaMM (cepusa TWEEN) .

OCcoBeHHO IIPUIOOHEMKM MOTYyT OBTH KOMMEPUECKM  OOCTYIIHHE
aMOUOMIILHEIE HOCUTEJM, B ToOM uucje cepum Gelucire, Labrafil,
Labrasol wmm Lauroglycol (BCe MNPOUBEOOMMEE UM PaCIpOCTpPaHsaeMbe
Gattefosse Corporation, Saint Priest, France), PEG-MOHOOJeaT,
PEG-muoJsieaT, PEG-MOHOJaypaT M IulaypaT, JeUuuTuH, nojgmcopdar 80
“ T.O. (OpoIyuupyeMhHe U paclpocTpaHseMble PAOoM koMiaHui B CIA u
[0 BCeMy MMUPY) .

B omnpenellIeHHHX BapMaHTax OCYIEeCTBJIeHMSa IOCTaBKa MOXET
OCYIMECTBJIATHCSA C VICIIOJIE 30BaHMEM JIUTIOCOM, HaHOKAaICyJ,
MUKPOUYAaCTHULL, MUKpoOCOep, JUIMIHEX UYacCTHll, BEe3UKYJ W T.II., IJ9
BBeIeHMSI KOMIIO3MLUMM II0 HAaCTOoAmEeMYy M300peTeHMI0 B COOTBETCTBYHIME
KJIETKM-XO349eBa. B YaCTHOCTH, KOMIIO 3ULIUN 1o HaCTOAIeMy
N300peTeHUw MOXHO COCTAaBJIATH OJIA IOOCTaBKM WHKAICYJMPOBAHHEMNA B
Jodor U3 JIMIOMOHOWM  YacCTMLB, JIMIIOCOMH, BEe3UKYJE, HaHOCO)EepH,
HaHOUYaCTULUE MM CXOINOHBIX C HMMM. COCTaBJIEHME U IIPUMeHeHMe TaKMX
cucTeM HOCHUTeJIeMn oJis OOCTaBKU MOXHO OCYIIECTBJIIATH C
MCIIOJIE30BaHMEM M3BECTHHX U OOWENPUHATHEX CIOCOOOB.

T'MopodMJILHEIE I[IOJIMMEPEH, MOPUITOIOHEE NOJIS I[IPMMEeHeHMsS B paMKax
HacTosmero wu3o00peTeHMd, IIPeICTaBJIAT CcoOO0M I[IOJIMMEPH, KOTOpPLHIE
XOpOoUo PaCTBOPMMEL B BOIOEe, MOTYT KOBAaJIEHTHO CBA3HBATHLCH C
0BpasynlM BEe3UKYJIY JMIMUIOM, ¥ KOTOPHE SABJISOTCS IePEeHOCUMEMM 1N
vVivo tes TOKCUUHEIX s0bexTOB (T.e. ABJIAITCHA OMOJIOTUUECKNU
COBMECTMMEIMI) . [IPUTOIOHEE TIOJIMMEPH BKJIOUYAKT IIOJMBTUIIEHTJIMKOJIb
(PEG), HDOJIMMOJIOUHVYIO KMCJOTY (Takxkxe HalHBaeMyl IIOJIMJIAKTHUIOM) ,
[MOJINTJIMKOJIEBYIO KUCJIOTY (Taxxe Ha3HEBaeMywn MMOJIUTJIMKOJIMIOM) ,
COIOJIMMEP TOJMMOJIOUHOM-TIOJIUTJIMKOJIEBOY KUCJIOTH ¥ IIOJVBUHMUIIOBHIM
croupT. B omopemesleHHEX BapMaHTax OCYMeCTBJIEHUA IIOJIMMEPH MMEKT
MOJIEKYJIAPHYK Maccy OT npubtimzmresibHO 100 mium 120 majbTOH BILJIOTH
0o npubamsmuTesbHO 5000 mmm 10000 maljlbTOH, WM OT NPUOIIN3UTEJIBHO
300 majsibTOH o npubamsmuresbHO 5000 maneToOH. B OpyrMxX BapMaHTax

OCymeCTBIJIEHNMA I1OJIVIMEP rnpeocraBjidaeT cobour IIOJIMS TMIIEHTJIMKOJIE ,
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VIMEMNM MOJIEKYJIAPHY Maccy oT NPpUBIM3UTEIBLHO 100 oo
npubamus3nuressbHo 5000 majbTOH, MM MMERMUM MOJIEKYJIAPHYID MaccCy OT
NPUOIIU3UTEJIBEHO 300 oo NPUOIU3UTEJIEHO 5000 OaJIbTOH. B
OIlpeHOeJIeHHEIX BapMaHTaxX OCYWeCTBJIeHMA I[IOJIMMEp IIpencTaBliiseT CcoOoM
IONMUD TUJIEHTJIMKOJIE Macco¥ 750 manbToH (PEG(750)) . IoJMMepH TakKxe
MOTYT onpeneyiIaTECA KOJINUYECTBOM MOHOMEPOB B HeM; B
NPenlouTUTEeNIbHOM BapMaHTe OCYIeCTBJIEHMS HacCToAmero u300peTeHus
WCIIOJIL3YIOTCSA IIOJMMEPH IO MeHbIel Mepe OpUOIM3UTEJILHO U3 Tpex
MOHOMEPOB, TaKMue Kak [ODoJuMeph PEG, cocTosmue M3 TpexX MOHOMEPOB
(mpubamzurensHo 150 maJbToOH) .

Ipyrue TUIPOGUIIEL HEE TIOJIMMEPH, KOTOPHE MOTYT OHTH
OPUTOOHEMM IOJIS [IPpMMeHeHMs B paMKax HacToAmero u300peTeHUud,
BRJIOUAIT NOJIMBUHUIIIUPPOJIMOOH, IOJIMMETOKCa30JIUH,
[IOJIMB TUIIOKCa30JIMH, NOJUTUOPOKCUNIPONIUIIME TaKPUIIaMAL,
IOJIMMEe TaKpUiIaMUI, DOMUIVMEe TUIIaKpUiIaM ¥ IepUBaATU3UPOBAHHEE
COeIMHEHVa LeJUJIJIO3E, TakKue Kak IMIPOKCHUMEeTUIILEJJIIIO3a WK
TUOPOKCUD TUIILLEJIJIIIO3a .

B onpeleJIeHHEIX BapmaHTax OCyIEeCTBJIEHU S cocTaB 1o
HacToAlleMy n300peTeHND CONEePXUT 81O COBME C TYIMEI IOJIMMEP,
BHIOpPaHHBIL M3 TPYINIE, COCTOANENW W3 [IOJMaMUIOB, IIOJMKapOOHATOB,
IOJIMAJIKMIIEHOB,  IIOJIMMEPOB  aKPUJIOBEIX UM  MeTaKPMJIOBEIX  CJIOXHEIX
50M1poB, IOJIMBUHWIIO BEIX [IOJIMMEPORB, IOJIUTJIMKOJIUTO OB,
IIOJIMCUJIOKCAHOB, NOJIMypeTaHOB M MX  COIOJIMMEPOB, LeJIJII0JIO S,
NOJUIIPONMIIeHa, MNOJMBTUIIEHOB, IMOJMCTUPOJa, IIOJMMEPOB MOJIOUHOM
KMCJIOTH u TJIMKOJIEBOM KMCJIOTH, IOJMAaHTUIPUIOOR, CJIOXHEIX
noJim (opTo) ndUpoB, IOJIM (MacJISHOM  KMCJIOTH) , oJi (BaJjlepuMaHOBOM
KMCJIOTH) , COIOJMMepa JaKTuIa M KalpoJlaKTOHa, I[IoJMcaxapuiosB,
BeJIKOB, TOJIUTIUMAJIYPOHOBHX  KUCJOT, T[OJMUIMAHOAKPUIIATOBR, U UX
cMecel, KOMOMHaLUVM MM COIIOJIMMEPOR.

[MMKJIOOEeKCTPMHE OpelcTaBJIA0T cobomn HUKJINYEeCKHUE
omMTocCaxapuinr, cocTodmme W3 6, 7 wiam 8 BJIEeMEeHTOB ITJIKO3H,

oB03HaUaeMBIX I'pedeCRMMN OyKBaMm o, B wm v, COOTBETCTBEHHO.

DJIEMEeHTH TJIIKO3E CBA3aHEL O(.—l, 4-TJIOKOBUIHEMKM CBA3AMM. BcJjencTBue
KOH@OpMaH,T/H/I Kpedljla SJIEMEHTOB caXapoB, BCe BTOPUYHEIE

TUOPOKCUIIbHEE Tpynnel (Ha C-2, C-3) pacnojaralTcsa Ha OIHOU
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CTOPOHE KOJIB1La, B TO BpeMA KaKk BCe IIEePBMYHEIE I'MOPOKCHUMIIEHEIE
Tpynne Ha C-6 pacnoJjlaralnTcsa Ha OpYyI'oM CTopoHe. B pesyabTatTe
BHeIlHMe ITIOBEPXHOCTHU ABJIAIOTCA PMHpO@MHbHHMM, gTo mejlaeT
IMKIIOOEKCTPMHEL PacCTBOPVIMBIMK B BOIoe. HaHpOTMB, ITIOJIOCTHU
LUMKJIOOEKCTPUHOBR ABJIAKRTCSA TUMAPOQOOHEIMM, IIOCKOJIBKY OHU OOpas30BaHH
aToMaMy BoOopoIa Ha artomMax C-3 m C-5, ¥ T[OHOOHEMM [IPOCTOMY
20MpPy aToMaMM KMUCJopoma. OTM  MAaTPMIUIE  IIO3BOJISIT oOpa30BaHUue

KOMITJIEKCOB C PpPa3JIMYHEIMM OTHOCUTEJIBEHO PMHpO@O@HHMM COoeIMHeHMAMI,

BKJIKYAa4Ag, HallprMep, CTEepPOMIOHEIE COeIMHeHMAa, TakKNre Kakr 170~

sCTpaluoJ (cM., Hanopumep, van Uden et al. Plant Cell Tiss. Org.

Cult. 38:1-3-113 (1994)). O0OOpazoBaHMe KOMIUJIEKCOB IIPOUCXOOUT
nyTeM BaH—-Iep-BaaJlb COBEIX B3aVMONeVCTBUM n [IOCPelCTBOM
obpasoBaHuUsAa BOOOPOIHEIX cBAazen. HOiga ofmero oB30pa XUMUU

LUMKJIOOEKCTPUHOEB, CM. Wenz, Agnew. Chem. Int. Ed. Engl., 33:803-
822 (1994).

OUBUKO—XUMNUECKUE CBOMCTRAa IIPOUBBOOHEIX LUUKJIODEKCTPUHA
CTpOI'O 3aBUCAT OT THUIla W CTelleHM 3aMelleHusa. Hanpumep, wux
PacTBOPMMOCTE B BOIEe HaxXOIMTCA B IOMalla3sOHe OT HepaCTBOPUMEIX
(HanpuMep, TpHaLeTWI-0eTa-LUUKJIOOEKCTPMH) 0O PacTBOPMMEIX Ha 147%
(Macc./06.) (G-2-6eTa-UMUKJIOOEKCTPUH) . KpoMe TOTO, OHU SABJIALTCS
PACTBOPUMEIMM BO MHOTHMX OpPTaHMUeCKMX pacTBopuUTesiax. CBOMCTBAa
LIVKJIOOEKCTPUHOB obecrneunBamnT KOHTPOJIb Han PacTBOPUMOCTBI
Pa3JIMUYHEIX KOMIIOHEHTOER COCTaBa IIyTeM YBeJIMUEHUS WM CHWKEHUS UX
PacTBOPUMOCTMU .

OnmcaHel  MHOT'OUMCJIEHHEIE UVKJIOOEKCTPUHE U CIIOCOOH  UX
noJiydyeHusa. Hamnpuwmep, Parmeter (1), et al. (maTenT CIIA N
3453259) wm Gramera, et al. (maTedT CIIA N 3459731) omnmcanmu
BIIEeKTPOHeTpallbHEEe UIUKJIONEKCTPUHHE. [OpyTre OPOMBBOIHHE BKJIIOUAKLT
UUKJIOOEKCTPUHE C KaTHMOHHHMM CBoOMcCTBaMu [Parmeter (II), ©HDaTeHT
CIIA N 3453257], HepaCTBOPMMEE CHUTHE LUKJIOOEKCTPMHE (Solms,

naTeHT CHA N 3420788) M UMKIOOEKCTPMHE C AaHMOHHHMM CBOMCTBAaMMU

[Parmeter (ITI), mareHT CIHA N 3426011]. Cpenu M[OpOM3BOIHHX
LIMKJIOOEKCTPUHA c aHMOHHBIMHA CBOMCTBaMM K MCXOIOHOMY
LUUKJIOOEKCTPUHY NIPUCOEONH AN KapBOHOBEE KIMCJIOTHI, dochopHHEE

KMCJIOTEHL, GOCOMHOBEE  KMCJIOTH, GOCOOHOBHIE  KMCJIOTH, docdopHEE
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KVCJIOTH, TNOQOCPOHOBEIE  KMCJIOTHI, TUOCYJIEQMHOBEIE  KUMCJIOTHI, u
CyJiIbQOHOBEIE KMCJIOTH [CM., Parmeter (III), Bmme]. Bojiee ToOTO,
[IPOU3BOMOHEE LMKIIOOEKCTPUHaA C CYJbOOAJIKMIIOBEIM IIPOCTEM 30MPOM
onmcaHu Stella, et al. (maTednT CIIA N 5134127).

JIMIIOCOMBEL  COCTOST II0 MeHbIleV Mepe U3 OIOHOM  JIMIIMIHOM
BuciovHOM  MeMOpaHH, B KOTOPYKL 3aKJioueH BOIHHM BHYTPEeHHUN
KOMIIAPTMEHT. JIMIIOCOME MOTYT XapPaKTepu30BaTLCH TUIOM MeMOPAaHBE U
pazMmepoM. HeboJbmmMe OOHOCJOMHEIE BesuKyJH (SUV) ¥MMenT OIHY
MeMOpaHy M, Kkak OpaBWJIO, WMX IMaMeTp HaxXOOMUTCAa B IMala30He OT
0,02 mo 0,05 wMxM; OoJboMe OIHOCJIOMHEE Bes3MkyJH (LUVS), kak
npaBwuiio, nOperwmannT 0,05 MxM. MajlocJIOMHEIe OOJIbIMe BEe3UKYJE U
MHOT'OCJIOMHEE BEe3UKYJIH MMelT MHOXEeCTBO, OOBUHO KOHIUEHTPUUEeCKUX,
cJoeB MeMOpaHHE M, KaK IpaBMIIO, MMelT pa3Mep ©Oojee 0,1 MKM.
JIMTIOCOMEL C  HECKOJIBKMMM HEKOHIIEHTPUUEeCKMMM MeMOpaHaMi, T.E.
HECKOJIBKO BE3UKYJI MeHBIeT'o pasMepa, comepxammuxcda B OoJiee
KPYIHOM Be3MKyJie, Ha3HBAalT MYyJbTUBE3UKYJIAPHEMY Be3UKYJIaMNU.

OOMH acIekKT HacCTOAmero KM300peTeHMsS OTHOCUTCSHS K CcocTaBaM,
comepXxalmMm JIUIIOCOMEH, comepxamme OJIMT'OMEP 1o HacTO4leMy
nz3obpeTeHu0, TOe MeMOpaHa JMIIOCOMEL COCTaBJieHa IJig oOO0eClleueHUuSd
JIUIIO COMEL C YBeJIMUYeHHOM BMECTHUMOCTEIO. AJIETepHaTUBHO VI
OOIIOJIHUTEJILHO, COenOMHEeHMe I[I0 HacTodlleMy M300peTeHMI  MOXeT
comepXaTbCsa B WMIM amcopOupoBaThbCAd Ha OMCJIOM JIMIIOCOMHE. OJMTOMEpP
IO HacTodmeMy M300peTeHMI0 MOXeT alperMpoBaTbCAa C  JIMIOIMOIHEM
[IOBEPXHOCTHO-AaKTMBHEIM BeMeCTBOM U COIepXaTbCHa BO BHYTPEHHEM
IIPOCTPAHCTBE  JIMIIOCOMHI; B DTUX cayyaax  MeMOpaHy — JIMIIOCOMEI
CoCcTaBJIgT Tak, UYTOOB OHa ObJla YCTOMUMBOM K paspylailieMy
OelcTBUIO arperarTa aKTUBHOE BEMEeCTBO-TIOBEPXHOCTHO—aKTUBHOE
BEMECTRO.

B CcoOTBeTCTBMM C OIHMM BapMaHTOM OCYIECTBJIEHMS HACTOSMETO
nz3obpeTeHusd, JIUTIV O HEI BucIon JIVTIO COMEL COOEPXUT JINTINT,,
IepPUBATU3UPOBAHHEN I[IOJUSTUIIeHTUIMKoJIeM (PEG), Tak uTo lLenmu PEG
IPOXOOAT oT BHYTpPEeHHeN [IOBEPXHOCTHU JIUTIMIOHOTO duciosda oo
BHYTPEHHETO IIPOCTPaHCTRBAa, WHKAICYJUPOBAHHOTO B JIMIIOCOME, WU
IpOXOoOAT OT HapyXHOM CTOPOHH JIMIMIHOTO OMCJIOS B OKPYXAWIY
cpeny.

AKTHMBHEE BelleCTBa, coIepXxallMecda B JIMIIOCOMax II0 HaCTOAIeMYy
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n300peTeHMn, HaxOoOATCSA B COJOOMIM3UMPOBAHHOM OGopMe. ATrpeTaTH
IIOBEPXHOCTHO—-AKTMBHOT'O BelleCTBa M aKTMBHOTO BEHMeCTBa (Takue Kak
BMyJIb CUU WM MMLEJIJIH, comepxamue npencraBjdplee MHTepecC
aKTUBHOE BemecCTBO) , MOTYT OHITH 3aKJIOUEHE  BO BHYTPEHHEE
IIPOCTPAHCTBO JIMIIOCOM B COOTBETCTBMUM C HaCTOANMM K300peTeHUeM.
[IOBEPXHOCTHO—-aKTUBHOE BElEeCTBO oevcTByeT, OUCIEePTUPY A u
COJIIOOUIIMBUPY S aKTUBHOE BemecTBO, M OHO MOXeT OHTH BHOpPaHO U3
JO0TOo IPUTOOHOTO anmmbdaTUUueCcKoro, UUKJIOaIndaTUIeCcKOTO MU
apoMaTHUUYECKOTO IIOBEPXHOCTHO-aKTMBHOTO BelecTBa, BKJUasg, HO He
OTpPaHUUMBAACE ¥VMU, OUOCOBMECTHMEE JM3000ChaTUIMIXOIUHE (LPG)
Pas3JIMUYHOM IOJMHH 1Lenu (HaopuMep, OT Opubam3uTesbHo Cl4 1o
npubams3nTenabHo C20) . JepUBaTHU3UPOBAHHHE I[IOJIMMEPOM JIMOMIH, TaKKue
Kak PEG-uMOmune, TakXe MOXHO MCIOJB30BaTh IJS (QOPMUMPOBAHUSA
MU, TIOCKOJIEKY OHU OeViCTBYIT, MHTUDOUPY I CIVSAHNE
Muilesia/Membpata, ¥ I[IOCKOJBKY nofOaBJIeHMe I[IoJIMMepa K MoJeKyJaM
IIOBEPXHOCTHO—aKTUBHOTO BelleCTBa CHMXaeT CMC IIOBEPXHOCTHO-
AKTUBHOTO BelleCTBa u crnocoBCcTByeT 00pas30BaHu MULIEJLT .
[IpeAIOUTUTENBHEIMM SABJISAKTCS IOBEPXHOCTHO-aKTHMBHEHE BemecTBa C CMO
B MMKPOMOJIAPHOM IMalla30He; OJA I[OJIydeHUd MULEJJI, 3aKJIOUeHHEIX B
JINTIOCOMHI, 1o HacTodlmeMy n300peTeHND, MOXHO MCIIOJIb30BAaThH
[IOBEPXHOCTHO-aKTUBHEIE BelleCcTBa ¢ 0OoJiee BHCOKMM CMC.

JIMIIOCOMEL B COOTBETCTBMM C HaCTOANMM MU300peTeHMeM MOXHO
noJjiydyaThs JIoOBEIM M3  MHOXeCTBa CHocoBOB, MB3BECTHEIX B ITaHHOMU
objactu. CM., Hamopumep, nOaTeHT CIMA N 4235871; onyOJIMKOBAaHHYIO
3agaBky PCT WO 96/14057; New RRC, Liposomes: A practical
approach, IRL Press, Oxford (1990), pages 33-104; Lasic DD,
Liposomes from physics to applications, Elsevier Science
Publishers BV, Amsterdam, 1993. Hanpuwmep, JIVTIO COMEL o
HacToAmeMy MW300peTeHMI MOXHO TOJyYaThk NOyTeM OUOOYHAOMPOBAHMUA
aununa, IepUBaTU3UPOBAHHOTO TUOPOOMIILHEIM [IOJIMMEPOM, B
IpeIBapUTEJILHO chopMUpPOBaHHEE JIMIIO COMEL, UyTOOE  [OIOBEPTHYTH
IpeIBapUTEJIbHO COOPMMPOBAHHEE  JIMIIOCOMEl BO3OEMCTBMIO  MMUILEJI,
COCTOAMMUX U3 JIUIMOOB C IIPUBUTHMM IIOJIMMEepaMy, IIpM KOHIEeHTpalMax
JIUNIUTOOB, COOTBETCTBYIINX KOHEeUHOMY MOJIIPHOMY IIPOLIEHTY
IepUBaTU3UPBOAHHOTO JIMIMIA, KOTOPHM ABJAETCHS KeJlaTeJIbHEM B

JgurocoMme. JIMIIOCOMEI. CcoIepXalue TUIPOOUIILHLEIN [HOJMMEpP, TakKxe



86

MOXHO IIOJIydaTh IIyTeM TOMOTeHM3alluM, THUIpaTaluM JIUIMIOHBX II0JIel,
WM CHIOCODOOB BKCTPY3UM, KOTOPHE M3BECTHH B OaHHOM 0OJlacTH.

B Opyro WUIIOCTPATUBHOM MeTOIMKe COCTaBJIeHMA aKTUBHOE
BelleCTBO CHauvajla IUCIEePIUPYRT OyTeM o00palOoTKM VYJILTPAa3BYKOM B
JIn30oCchaTUONIIXOJIMHE WIIM OPYTOM IIOBEPXHOCTHO-aKTMBHOM BelleCTBe
Cc HM3KkMM CMC (BRJIOUAS JIMOMIOHE C II€peCaXeHHEM IIOJIMMEPOM), KOTOpoe
fe3 Tpyla COJOOUMIMU3UPYEeT IUIPOPOOHEIE MOJIEKYJIE. 3aTeM IIOJIYUYEeHHYIO
MULEJIJIAPHYIO CYCIIEH3MUID AKTUBHOTO BelleCcTBa VICIIOJIb 3YIOT oA
perumgpaTalMy BECYHNIEHHOTO JIMOMIHOTO ofpaslia, KOTOPHM CONEPXUT
IIOOXOOAMUM MOJIAPHEIM MIPOLEeHT JIMIMIOAa C IIPUBUTHM IIOJIMMEPOM, WJIN
XOJIeCTepMHa. 3aTeM CYCIeH3MD JIMOMOa W aKTMBHOT'O  BelleCcTBa
dopMyIOT B JIMIIOCOMEL C  MCIOJIB30BaHMEM  CIOCODOB  BKCTPY3UMA,
M3BECTHEIX B IaHHOM o0BJacTy, ¥ [OJyYUeHHHE JIMIIOCOMH OTHEJISIT OT
HEMHKAIICYJMPOBAHHOTO pacrBopa CTaHIAPTHEM pasznesyieHreM Ha
KOJIOHKE.

B OODHOM acCHIeKTe HaCTOAMeI'o M300peTeHUA JMUIOCOMEL II0JIyYaklT
Tak, UYTOOH OHUM MMeJIM IO CYmMeCTBY TOMOTEHHHI pas3Mep B BHOpPaHHOM
oMrarazoHe pasMepoB. OnnH 5bde K TUBHLIM crioco® OIITUMM 3ALIUA
pPasMepoB BORJIEKAEeT BKCTPY3UK BOIOHOM CYCIEeH3UM JIMIIOCOM UYepe:s
cepMi IIOJMKapOOHATHHX MeMOpaH, MMellMX BHOPaHHHY eOUHOOOpa3HBIM
pasMep nop; npmryeM pasMep rnop MeMOpaHE IPUOIU3UTEJIEHO
COOTBETCTBYeT HamOOJBIKM pas3MepaM JIMIOCOM, I[IOJIYyUYEHHEIM I[IYyTeM
DKCTPY3UM, Uepe3 BTy MeMOpaHy. CM. HalpuMmep, nDaTeHT CIA N
4737323 (12 anpens 1988 r1oma) . B omnpenesieHHHX BapMaHTax

OCYIIECTRJIEHUA OJII BBEeIEHMUSA IIOJMHYKIJIIEOTHUIOBR WM OeJIKOB B KJIIETKU

MOXHO MCIIOJIE30BAaThE peareHTH, Taxue Kak DharmaFECT® nu
Lipofectamine®.
XapaKTepUCTUKA BEICBOOOXIEHN A cocTaBa inle) HacToAlleMy

MSO@peTeHMD 3aBUMCAT OT MHRKaAIICYJIMpYyKIeIl'O MaTepHralla, KOHIeHTpallllM
VMHKAIICYJIMPOBAHHOT'O JIEKapPCTBEHHOTI'O cpeIcCcTBa n IIPUCYyTCTBHUA
MOHM@MKaTOpOB BEHICBOOOXIEHMA . HaanMep, BEICBOOOXIEHMEM MOXHO
MaHUITYJIMpPOBaTE Tak, YTOOB OHO OBJIO 3aBUCHMMBEM OT pH, HaripruMep, C
VCIIOJIBE30BaHMEM pH—quCTBMTeHbHOPO IIOKPHETIMA, KROTOpOEe
BEICBODOOXIOAaeTCHa TOJIBKO IIPM HNM3KOM 3HA4YEeHUN pH, Kak B XeJlyoKe,
i TIipn foJiee BEICOKOM 3HaAUeHUU pH, KakKk B KUIIeuHUMKe. KuieuHoe

IIOKPHEITME MOXHO MCIIOJIBE3OBaATE IJIA IIpeldYIIpeXIeHMA BEICBOOOXIOEHMA IO
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3aBepIeHnd MIPOXOXIEHN I yepes KeJIyIOK . Iosa obecrieueHnsd
[IEPBOHAYAJIEHOT'O BEICBOOOXIEHU A B KeJlyoKe C [IOCJIe OYIIYM
BEHICBOBOOXIEHNEM B KUIIEUHUKE MOXHO MCIIOJIE30BaTh MHOXECTBO
IOKPHTUM WJIM CMecey LMaHaMMIa, MWMHKAICYJIMPOBAHHHX B pPa3JIMYHEE
MaTepMalitl. BEHCBOOOXIOEHMEM TaKXe MOXHO MaHUIIyJIMPpOBAThH I[IYyTeM
BKJIOUEHMSA CoJieM WiIM of0pa3ylmux IIOPH CPedCcTB, KOTOPHE MOTYT
YBeJIMUMBATh 3axBarT BOIOE WMJIM  BHEHCBOOOXIEHME JIeKapCTBEHHOTO
cpencTtBa noyTteM Iuddys3mMM M3  KalcCyJiel. [JIA KOHTPOJS CKOPOCTU
BHICBOOOXIEeHMSA TakXke MOXHO MCIOJBE30BaTh BKCUUIIMEHTH, KOTOPHE
MOIMOUUMPYIT PacCTBOPUMMOCTE JIEKAPCTBEHHOTO CpencTBa. Takxe MOXHO
BKJIOUAThL CpPEeOCTBa, KOTOPHE YCHUIMBAKLT »erpalalllio MaTpPULE WU
BHICBOOOXIeHVE M3 MaATPUIH. VX MOXHO IJ0DaBJATH K JIeKapCTBEHHOMY
CpeIncTBY, »Oo0aBJATL B KauecTBe OTIeJILHOM (as3e (T.e. B KauecTBe
yacTHull) , WIX MX MOXHO COBMECTHO PAaCTBOPATL B IOJMMEPHOM dasze B
3aBUCHMMOCTHM OT COeIOMHeHMsa. B OOJBMMHCTBE CJydaeB KOJIMUECTBO
OOJIKHO cocTaBjaTe oT 0,1 @»o TpuIllaTM OPOLEeHTOB (Macc./Macc.
noJmMmepa) . TUIH @ yCUIMTeJey IerpalallMM BKJOUAT HeopTraHUUecKHue
COJIM, TaKMye KaK cyJbdaT aMMOHUSA U XJIOPWUI aMMOHMSA, OpIT'aHUMUeCKUe
KMCJIOTH, Takye KaK JMMOHHAas KMKCJIoTa, OeH30MHasd KKUCJoTa U
ackopOMHOBag KUCJIOTa, HeopraHMyeCcKMe OCHOBaHuU4g, TakMe Kak
kapboHaT HaTpuda, kKapboHaT Kajausg, kKapboHaT Kajbluig, KapboHaT
IMHKa ¥ THUOPOKCHUI LMHKA, U OplaHMuecCKMe OCHOBaHMA, TakKMe Kak
cyJbdaT NOpoTaMMHa, CIEepMMH, XOJIMH, D>TaHoJlaMMH, IOIM>TaHOJaMUH U
TPU3TaHOJaMMH, U I[IOBEPXHOCTHO-aKTMBHEE BemecTBa, TakMe Kak
Tween® m Pluronic®. IlopoobpasyilMe CpeOcTBa, KOTOPHe IoBaBJISIT
MUKPOCTRPYKTYPY MaTpulaM (T.e., PacTBOPMMHE B BOIe COeIVHEeHUH,
TaKMe KaK HeopTaHMUeCKMe COJIM UM caxapa) »Oo0aBJILdKnT B KadeCTBe
JacTull. [ramnasoH, KaK [IpaBUJIO, COCTAaBJIAeT OT OIOHOTO IO TPpHUILLaTH
MMPOLIEHTOB (Macc./Macc. NoJmMmepa) .

3axBaToOM TakXe  MOXHO  MaHUIIYJIMPOBAaTH IyTeM WM3MEHEHUS
BPEMEHM HaxXOXIeHWd YacTUIl B KUIIeUHUKe. 3I3TOT'0 MOXHO IOCTUIATh,
HalpuMep, oIyTeM TIOKPHTHMA  YaCcTUUE aOle3MBHEIM K  CJIM3UCTOM
0BO0JIOUKEe TIIOJIMMEPOM WMJIM BHOOpa €TI0 B KadyeCTBe MHKAICYJMPYRIeTo
MaTepuala. I[IpMMEpPH BKJIKUYAKT OOJBIMHCTRBO IIOJIMMEPORB CO CBOOOIHEMMU
KapOOKCUJIBHEIMKM  T'pYyIIllaMu, TakKMe KakK XMTO3aH, LEeJUIIJIOBE U

O0COBOeHHO TIOJIMaKpUJaTH (Kak MCHOJL3YIT B paMKax usobpeTeHUsd,
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NOJIMaAKPUJIATE OTHOCATCHA K  IIoJIMMepaM, BKJIOUAKIMM  aKpUJIaTHHE
TPYIIEL U MOOUOUUIMPOBAHHEE axKpuJIaTHHE TPYIIEL, Takme KakK
UMaHOaKpMJaTe M MeTaKpWJIaThl) .

OjMroMep MOXHO COCTaBJIATE TakK, UTOOB OH COoImepXaljicad B
XUPYPTMUUECKOM MJIM MeIMLMHCKOM YCTPOMCTBE WM MMILJIaHTATe WM OBLI
amanTMpoOBaH OJIS BEHCBOOOXIEHMSA M3 HMX. B HeKOTOPHX aclleKTax
VMMILJIAHTAT MOXEeT OBTE IIOKPHTEM WMJIM MHEM oOO0pasoM o00paboTaHHBEM
oJIuToOMepoM. Hamnpumep, IMUIPOTEN M WM OpyITMe IIOJIMMEPH, TakKue Kak
OMOCOBMEC TUMEIE "/ Ui OromerpanmupyeMee [IOJIMMEPHL, MOXHO
VCIIOJIE30BATE OJIA TIOKPHTHUS MMIIJIAHTATa KOMIIO3MUMAMU II0 HACTOAMEeMY
M300peTeHND (T.e. KOMIIO3UMIIMA MOXeT OHTL amalTvpoBaHa  OJ4d
IpUMeHeHUSI C MeIMUIMHCKMM YCTPOMCTBOM C MCIIOJbL30BaHMeM IMIpOoTelid
WY OpyToTo IoJMMepa) . [IOJMMEPE M COIIOJIMMEPH OJISA TIOKPHETHUSA
MeOUIIMHCKUX YCTPOMCTB CpPeldCTBOM XOPOMO M3BEeCTHH B IJaHHOM
obnacTu. I[puUMepH UMMILJIAHTATOB BKJIKOUAKT, HO He OTPaHUUMBAKTCA
VMM, CTEHTEH, BHIOeJAKINE JIeKapCTBeHHOEe CPelCTBO CTEHTH, IBH,
OpoTesH, KaTeTepH COCYINOB, KaTeTeph IJ8 OMalr3a, TPaHCILJIaHTAaTH
COCYIOORB, IPOTE3H KJIallaHOB cepnua, KapInOoCTUMYJIATOPH,
VMIUIAHTHPYEMEIE KapOMOBepTepHEe HOedubOpuIIISTOPH, MIVIH IOJS B/B
MHBEKINWM, YCTPOMCTBAa IJA COBMEMeHMA UM QOPMUPOBaHMA KOCTEN,
Takve kak mTUdTE, OOJITH, ILJIACTUHH M [OpYyIMe YCTPOMCTBa, WU
MaTPULUE MCKYCCTBEHHHX TKaHeM IJSA 3aXVBJIEeHMS paH.

B pmomnoJiHeHMe K crnoco®aM, OIIMCAaHHBEM B HaCTOAlleM OIMCaHWuM,
OJIUTOMEPH MOJIS TIIPUMEHEHMS B COOTBETCTBUM C M300pEeTeHMEM MOXHO
COCTaBJIATE OJIS BBelOeHMA JIOOBM YIOOOHBM CIIOCOOOM IOJIS IIPUMEHEHUSI B
MeIMLMHe UeJIOBeKa WM BeTepMHapumM, II0 aHaJoTuMM C OPpYyTI'UMU
bapMalleBTUUECKMMMY [IpelapaTaMid. AHTHUCMBICJIIOBEHE OJIMTOMEPH M UX
COOTBETCTBYKIIME COCTaBH MOXHO BBOIMUTE OTIOEJILHO MJIM B KOMOMHALIUMU
C IpyTUMMHM CTpaTeruMaMM Tepalur IOJS JeUeHMsa MBIMeUYHOW OUCTpoduu,
TakKoM Kak TpaHCIJIaHTalusg MHOOBJIaCTOB, Tepanmsa CTBOJIOBEIMUA
KJIeTKaMy, BBeJeHMe aMUHOTJIMKO3MIOHEIX aHTUOMOTUMKOB, MHIMOUTOPH
IpoTeacoM M aKTUMBUpPYKIMAasd Tepalud (HanopuMmep, akKTMBalMda aToduHa,
ayTOCOMHOTO Iapajorla OUCTPpOodMHA) .

OnMcaHHEEe IIyTHM BBeOeHUA I[IpemoCTabBJIEHE TOJIBKO B KauecTBe
PEeKOMeHIaluul, I[OCKOJIbBKY KBaJMOMUMPOBAHHEM CIEeUMaJIMCT CclocobeH

Be3 TpyOa ONpenesMTh  OITUMAJILHHY IIYTh BBeIeHMS U JIoOYo
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OO3UPOBKY IJIA JIOOOTO KOHKPETHOTO XMBOTHOI'O M COCTOSHMSA. BBUIO
IIPEenIpMHATO MHOXECTBO I[IOOXOIOB NIJIS BBeOeHMS OQyHKIUMOHAaJIBHOTO
HOBOTO TI'€HEeTHMUEeCKOI'O MaTepuaja B KJIeTKM, Kak Iin vitro, M Tak u
in vivo (Friedmann (1989) Science, 244:1275-1280). 3TM IDOOXOIH
BKJIOUAT BCTpauBaHMe T'eHa, nonjiexalmero BKCIIPeCcCcun, B

MOOMGUUIMPOBAHHEE pPeTpOBUPYCH (Friedmann (1989) Brme; Rosenberg

(1991) Cancer Research 51(18), suppl.: 50745-5079S) ;
BCTpanBaHue B HepeTPOBUPYCHEE BEeKTOPEH (Hampumep,
aIeHOaCCOLUMMPOBAHHEE BUPYCHEHE  BEKTOPRH) (Rosenfeld, et al.

(1992) Cell, 68:143-155; Rosenfeld, et al. (1991) Science,

252:431-434) ; MIIN OOCTaBKY TpaHCTeHa, CBA3aHHOT'O c
TeTepOoJIOTUUHEM IIPOMTOPOHEM—3HXaHCEPHEM 2JIeMeHTOM, yepes
Junocomel (Friedmann (1989), Bmme; Brigham, et al. (1989) Am. J.

Med. Sci., 298:278-281; Nabel, et al. (1990) Science, 249:1285-
1288; Hazinski, et al. (1991) Am. J. Resp. Cell Molec. Biol.,
4:206-209; wm Wang and Huang (1987) Proc. Natl. Acad. Sci.
(UsSA), 84:7851-7855) ; CONpAXEeHHEE c JIUT'aHO—Cclielnudrue CKUMU
CUCTeMEl TpaHCIopTa Ha OCHOBe KaTMoHOB (Wu and Wu (1988) J.

Biol. Chem., 263:14621-14624) wIM W}WCIOJb30BaHMe IpocTom [HK,

BKCIpecCcUpymnx BeKTOopok (Nabel et al. (1990), Beme); Wolff et
al. (1990) Science, 247:1465-1468). IlpaMasd MHBEKLUMS TPaHCTEHOB
B TKaHb obecrieumuBaeT TOJIBKO JIOKAJIM30BaHHYIO 3KCIIPEeCCUR

(Rosenfeld (1992) Bpme); Rosenfeld et al. (1991) Bwme; Brigham
et al. (1989) Bmme; Nabel (1990) Bmme; u Hazinski et al. (1991)
Brme) . I'pymnna Brigham et al. (Am. J. Med. Sci. (1989) 298:278-
281 m Clinical Research (1991) 39 (pebdepaT)) coobmuamu o6
TpaHCcheKIMM Iin VIVO TOJBKO JIeTKMX MHIEeV IIoCJie BHYTPUMBEHHOTO WJIINU
BHYTPUPTPaxeallbHOT'O BBeleHMs koMilekca [OHK-jmnocomel. IIpuMepoM
0030PHOM CTaThM O MeTOIOMKax TeHHOM TepaluM UYeJloBeKa HABJISETCH:
Anderson, Science (1992) 256:808-813.

IV. Habopw

Vz00peTeHre TakXe OTHOCUTCHA K HabopaM OJid JIedeHMA [HalMeHTa
C TeHeTHMUeCKMM 3abojieBaHMEM, KOTOPHE COIepXaT I[I0 MeHBIEM Mepe
OOHY AaHTHCMEICJIOBYK MOJIEKYJY (HalpMMep, aHTUCMECIJIOBOM OJIMTOMEP,
yKazaHHEM B SEQ ID NO: 1-12, 46 u 47), VyIOakoBaHHYI B IIOOXOIAMNUMN

KOHTeﬁHep BMeCTe C HMHCTPpYKIMAMM IIO €€ IIPVMMEHEHMNIO. Haéopbl TakKxe
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MOTYT COHOEepXaTb Iepubpeprnuyeckue pPeareHTH, TaKue Kak O0ydepH,
cTabuamM3aTopel M T.O. ChoeumaamMcTaM B OaHHOM ofbjlactu 0OyneT
IIOHATHO, UYTO OINMCAHHEM BHIEe CHOCO0 MMeeT MMPOKYK IPUMEHMMOCTB
oJis UOeHTUOUKaUM AHTUCMEICJIOBHIX MOJIEKYJI, IIPUT O OHBIX oJis
IPpUMEeHeH s IJIS JIeUueHUS MHOTUX IPpYyIHux 3aboJieBaHMUl.

V. IlpuMepEl

XoTsa mnpelcTaBJIEHHOE BHIEe M300peTeHMe IJIA SCHOCTU IIOHMMAaHMA
IOOpOoBOHO ONMCAaHO C IIOMOMBI WMIJIOCTPpalMM M IIPMMEePOB, CIeUMaJIuCcTy
B @OaHHOM ofJjlacTu OyIeT OUeBMIOHO BBMIY YKal3aHuM OIMCaHUSA
HaAaCTOAMETO OIMCAaHMA, UYTO OIpeneJIeHHHEe WM3MeHeHMSA W MOIUOMKALIUMU
MOXHO BHOCUTB B Hero 0e3 OTKIJIOHEHMA OT CYIMHOCTM WM oO0beMa
npujiaraeMon bopMy JIE n300peTeHnd . Crenyomme IPUMEPH
IpenoCcTaBJIeHE TOJIBKO B KaueCcTRBe WILJIIOCTPalun u He oJs
OTpPaHUUEeHNU. CrieumajmmmcraM B OaHHOM obJlacTu oyner XOpPOoIo
VM3BECTHO MHOXECTBO HEKPUTUUECKUX [IapaMeTPOB, KOTOPHE MOTYT OHTH
V3MEHEHHE WM MOIMOUIMPOBAHH IJIA TIIOJIYUEHUS II0 CYMEeCTBY CXOIIHHX
pPe3yJbTaToB.

MaTepmraJisl U CIOCOOE

KineTku u yCJIOBUS 0O6paboTKM TKAHEBOI KYJIbTYPEB

KiteTkn pabmoMmMocapkKOMEL yejioBeka (ATCC, CCL-136; kJjeTku RD)

BHICeBaJiM B 0OpaboTaHHEHE TKaHEeBOM KYJbTypoM odjakoHsl T75 (Nunc) B

koJinuecTBe 1,5x10% wJjeTok/kojiba B 24 MJI Harpero DMEM c L-
mayTamuHoM  (HyClone), 10% o5MOPMOHAJILHOM TeJiSubel CHBOPOTKOM U
1% pacTBOpPOM aHTUOMOTHMKOB IIeHUUMJIJIMHa-cTpenToMmuiiMHa (CelGro) ;
yepes 24 uYaca cCcpely acIMpuMpoBalM, KJETKM I[IPOMHBaJIM OIVH pPas3
HarpeTelM PBS u mo0aBJidM CBeXyK cpely. KieTkm prHpammeaJin no 80%
CMEIKAHMS MOHOCJIOS B MHKyOaTope npu 37°C ¢ 5,0% CO2 m cobupaiau C
VICIIOJIL30BaAHMEM TPUIICKMHA. JIMOQMIM3MPOBaHHEE (QochopodraMmIa THHE
MOPQOJIMHOOJIMT' OMEPEI (PMO) pPecCyCcrneHaMpoBaJn B KOJIMUECTRBE
npudamusuresgrHo 0,5-2,0 MM B CcBOOOOHOM OT HYKJIea3 BoIe; IJ4A
MIONTBEPXIEHNA MOJIAPHOCTHM IMPOBOOWJIM WM3MEPEHME pPacTBOpPOB PMO cC
VCIIOJIL 30BaHUEM CcrIekTpodpoTOMETPA NanoDrop 2000 (Thermo
Scientific). PMO rpmobaBisanu B KJeTkM RD ¢ MCHOJB30BaHUEM
HyKJIeoopaluM B COOTBETCTBMM C MHCTPYKUMAMU MUITOTOBUTEJIL U

Habopa SG (Lonza). PMO wmccroenopajgM IIpU Pa3JIMUHEX YKa3aHHEX
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KOHILIEHTPpalnax (HanpuMep, 2,5, 5, 10, 12,5, 20 " 25
MMKPOMOJIL/JI) . KJIeTKM MHKYyOMPOBaJM B TeueHMe 24 UYacCoB IOCJE
HYKJIeoIopaluy B KOJMUECTBe NIpUOIU3UTeNIbEHO 2-3x10%° KJIeToK Ha
JYHKY 12 wim 24-JIyHOUHOTO ILJaHmeTa (n=2 wm 3), a 3aTeM
nomBeprajam skcrTpakuum PHK, Kak oOoIoMCaHO HUXeE.

[lepBMUHEe MUOOJIACTH UYeJIOBEeKa KYJbLTUBUPOBaAIM B Cpelme OJd
pOoCTa CKeJIETHHIX MBIIeUHEX KJIeToK (PromoCell) C wmMCHOJb30BaHMEM
CTaHIOapTHEX CIIoco6boB. Hyxkijieonopall1io PMO npu PasJIMUHEX
KOHLUEHTpauMax OPOBOOMJIM, KaK ONMCaHO OJS KJeTok RD Beme. 3aTeM
KJIETKM BLHICEBaJIM B Tpex BKI3eMIJigpax B SUelKuM 12-g4Y4eedHoTo
[JIaHIleTa B cpene oI pocTa PromoCell u [IO3BOJIAJIM UM
MHKYDOUPOBATLCSA B TeueHMe 24 UYacoB Iepel bSKcTpakiuel PHK, kak
OTIMCAaHO HMXEe.

SkxcTpaknusa PHK n amrymnukaimus crocobowm I[P

PHK »kcTparuporaju U3 obpaboTaHHEX PMO KJIeTOK (KJIEeTKM WU
[IEPBUUHEIE MMOOJIACTE UYeJIOBEKa) C MUCIOJB30BaHMEM 96-JIyHOUHOTO
HabGopa mnjasg BuuedeHusa PHK RNAspin or GE Healthcare um nmozmeBepranu
Jmbo  THe3IOBOM, Jmdo HerHespmoBom OT-IIIIP C MCIOJbL30BaHMEM
CTaHOAPTHEX CIOCOBOB ¥  CJedylnmux Iap OIpaliMepoB. BHemHMe
OpamMeps: nOpsaMon b5’ -caatgctcctgacctctgtge -3’ (SEQ ID NO: 40),
obpaTHelt 5’ -gctcttttccaggttcaagtgg -3’ (SEQ ID NO: 41) ;
BHYTpPEeHHMe NOpa¥Mephl: nOpamon 5’ -gtctacaacaaagctcaggtcg -3’ (SEQ

ID NO: 42), obparHui 5’ -gcaatgttatctgcttcctccaacc -3’7 (SEQ 1ID

NO: 43). B HeKOTOPHX ClIyyasax, HeTHeszmoByw I[P mnpoBommamM C
VCIIOJIE 30BaHUEM BHYTPEHHUX IpalMepoB. [lponnyckaHue SK30HOB
U3Mep AJIn TeJlb—3JIeKTPpodope30M VI C MCIIOJIE30BaHMeEM

Q

buoaHammzaTopa Caliper LabChip m % mnOpomnyckaHMe SK30HOB (T.e.
VMHTEHCHUBHOCTB I0JIOC OpOOyKTa c IponyCcKaHueM 3K30HOB
OTHOCUTEJIBHO I[IOJIHOpasMepHOoTo nponykTa IIIIP) HaHoCHMIM Ha I'paduk,

Kak IokKasz3aHo Ha our.3-6.
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[ToJlyueHMre CYyOBEeIMHNIL MOPOOJINHO, PMO " PMO C

MOﬂM@MHMpOBaHHHMM MEeXCYOBEOVHUUHEIMIY CBSA3SMU

B
B 0]
0 1. NalO4, MeoH (aq) HO
2. (NH4)2B40;
HO - -
3. bopas-TpmTHIAMUH N*
4. MeranonoBas kuciora (p-TsOH / \
HO OH wm HCI)
1 2
B
(@]
HO//\\[:
|
PG
i i
| 3 R?
Ny —P
P —
z N7/ >a N/ >
RL_U /
Cl R3 Cl
4a 4b
X B 2 X B
o N
—P— N—P—O0
RI—LUH- ¢ | ]
Cl R Cl
T N
PG IlDG
5a 5b

Cxema 1: OOmmy nyTh CHMHTe3a cydObeluHuill PMO M MOIUGULMPOBAHHOTO
PMO

CcrulassiChb Ha CcxXeMy peakuum 1, Tne B oBozsHauaeT 00pa3yolyl
nmapy dvacTe M PG o0fo3HauvaeT SallMTHYLR TPYINY, CyOBEeIMHNUILIE
MOPOOJIMHO MOXHO IIOJIYyUaThk M3 COOTBETCTERYKIETO PUOOHYKIIEO3ULDA
(1), Kak IIoka3aHo. CyOwenmuauila MOPQOJIMHO (2) MOXeT  OHTb
HeoOd3aTeJILHO 3amuineHa [IyTeM pearumum c IPUTOOHEM
IpenmecTBEeHHMKOM 3allMTHOM TPYIINLE, HaIpUMep TPUTUIIXJIopuIoM. 37—
3allMTHYK TPYINNy, KaK OPpaBUIIO, YIOaldnT B IIpollecce TBepldodasHOTO
CHMHTe3a OJIMTOMEPOB, Kak 0oJjiee HNOOpOOHO OoNMCaHO HMXe. O0Opasywolad
napy JacThb MOXET OBITH NIPUTOOHEM obpasoM sallueHa OJIA
TBepODo®a3HOTO CHMHTe3a OJIMT'OMepOoB. I[IpUTOOHEIE 3allMTHHE TPYIINIH

BRJIIOY AT OeH30MUII IOJIA aeHlHa u IMTO3MHAa, beHMIIalle T IJIA
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I'YaHIMHa 17 IIMBAJIOMJIOKCVMME TMJI IOJIA I'MIIOKCaHTVHa (I). Ppynny
IIMBAJIOMIJIOKCHMME TVIJIa MOXHO BHOCUTE B IIOJIOXEHIEe N1
IreTePpOIMKIIMYEeCKOI'O OCHOBaHIMA I'MIIOKCaHTVHa . XoTAa MOXHO
MCIIOJIE30BaTh HesallMleHHYIO CYOBeIMHNUILY I'MIIOKCaHTHMHa, BEIXOL

peakuuy aKTHUBaLMUM ABJISETCS 3HAUMTEeJILHO ©0oJiee BHCOKMM, KOoTIoa
OCHOBaHMEe 3allMileHO. HOpyIMe NPUTOIOHEE 3BallMTHHE TPYINE BKJIIOUYAT
TPYIIIIE, ONMCaHHHEe B naTeHTe CIA N 8076476, KOTOPHM BKJIOUEH B
HacToAmee ONMCaHMe B KadeCTBe CCHUJIKM B IIOJIHOM OOBeMe.

Peakuusa coenuHeHMS 3 C aKTUMBUPOBAHHEM COelMHeHMeM docdopa
da mam 4b OpUMBOIUT K CyOBeOIMHMIIAM MOPQOJIMHO, MMEKIMM XeJlaeMyko
CBA3HBalmMyH uYacTb (5a mam 5b). CiaemyeT oTMeTUMTL, UTO uYacTu Rl
n/ma L1 Takke MOTYT OHTE pasMelleHH Ha I'eTepOLMKIMUEeCKOM KOJIbIlE
Z 1ocje ofbpaszoraHMag CcBA3M  P-0 wWIM gaxe IIOCJIe  BKJIIKUEeHUA
CyDOBENVMHUIIEL B OJIMTTOMED.

CoeoMHeHNnd CTPYKTYPH da MJIN 4b MOXHO noJyyatTsb C
VCIIOJIE30BaHMeM JIOOTO M3 psala CIoCODOB, WMB3BECTHHX CIelMaJiMCcTaM
B IaHHOM oBJjlacTM, BKJOUAsa CHOCOOH, OINMCAaHHEE B IIpMMepax. 3aTeM
IIPOBOOAT CBSA3BBaHME C YaCTbl MOPQOJIMHO, KaK OIIMCAaHO BHIIE.

CoenuMHeHUS CTPYKTYpE ba wmim 5b MOXHO MCIIOJIB30BaAThH B
TBepOOodas3HOM CHMHTE3e OJIMI'OMEPOR IOJS IIOJIydeHUMS  OJIMT'OMEPOR,
comepxammx MeXCyObeIMHUUHEE CBA3U. Taxkue CIIOCOBOH XOPOLO
M3BECTHE B HOaHHOM o6JacTu. B KpaTKOM M3JIOXKeHUM, COeIMHeHM e
CTPYKTYpPH bSa miau 5b MOXHO MOIMOUUMPOERATE Ha 5’ —KOHIe, UYUTOOB OHO
comepxaJio JIMHKep OJIS TBepIo¥ IMNOOJIOXKM. IlocJe IMIPUCOeOMHEeHUS K
IIOIJIOXKKE 3allMTHY Ipylnny 5Sa wimr bb (HanpuMmep, TpuTwuil Ha 3'-
KOHIIE) ) yoajgsoT UM CBOOOIHBIM aMMH IIoIOBepralnT peakuuu C
AKTUBUPOBAHHOM (OCHOPHOM UYACTHLI BTOPOTO COEOMHEeHMS CTPYKTYPH bSa
mwir 5b (MM ero aHajora). 9Ty IIOCJIEeNOBATEJBHOCTHL IMOBTOPSKT OO
Tex TIIOp, IIoka He JOCTUTHYT XeJjlaeMOoW IJIMHE OJMITOHYKJIeOTHIA .
SamyTHasa Tpyldna Ha 3’'-KoHIe MoXeT OHTb Jmbo yIoalleHa, Jubo
ocTaBJIeHa, ecJm ABJIAETCHA KeJlaTeJlbHOM 3" —-mMooudmuKaLMA.
OJIMTOHYKJIIEOTUI  MOXET OBITH yIoaJleH C TBepOo¥  IMOIJIOXKM  C
VICIIOJIE 30BaHUEM JIIB0TO nu3 pana crioco6oB, W, HalprMep
obpaboTkom OCHOBaHMEM oJis pacllernjeHmns CBA3U C TBepOomn
TIOIJIOXKOM .

[TonyuyeHre  MOPGOJMHOOJIUTOMEPOB B ofmeM UM  KOHKPETHHIX



94

MOPQOIIMHOOJIUTOMEPOB IO MU300peTeHUI OoJiee NOOPOOHO ONMCaHO B
nprMepax.
Mpumep 1

[TostyueHre MOPQOJIMHOOJIUTOMEPOB

[ToJslyuyeHMue CoenMHeHUM 1o n300peTeHUn IpoBOOAT c
MCIIOJIE30BaHMEM CJIeOyKlero NPpOoTOKOoJa:

[lonnyueHre ¢eHunkapbaMaTa TpUTUINUIIepa3uHa 35 (our. 2A wu
2B): K oxJlaXIeHHOM CYCIEeH3UM coeIuHeHMsa 11 B mOuxjopmMeTaHe (6
MiI/T 11) moBaBigiM pacTBoOp KapboHaTa Kaaug (3,2 3KB.) B Bome (4
MJI/T KapboHaTa Kamug). K osToM OByxdas3HOM CMecu MemoJIeHHO

no0aBJIgaIM pacTBop O¢eHMIxJopdopmmuaTa (1,03 »3KB.) B OUXJIOPMEeTaHe

(2 /T deHuIxJIOpOOpPMMAaTa) . PeaKUMOHHYI CMeCh HarpeBaau mo 20°C.
IIocJie 3aBepmeHUs peakuuu (1-2 4), cJIoM paszdensalu. OpTaHUUeCKUN
CJIOV TIPOMBEIBAJIM BOIOW M CYMMIM Hald Oe3BOOHBIM KapdoHaATOM KaJud.
MponyKT 35 BHOEJAIM KpUCTaJIM3alMer M3 alle TOHUTPpUIAa.

[TlonnyuyeHne kapbaMaTa coupTa 36: I'mMopun HaTpusa (1,2 3kB.)

CYCIleHOIUpoBaJX B 1-MeTWJ-2-[UPPOJIUIVNHOHE (32 wi1/T THOpuOa
HaTpudg). K 2ToM CyCIOeH3uM »OOOaBJAIM TPUBTUIEHTJIMKOJL (10,0
SKB.) M coenuHeHure 35 (1,0 »kB.). IOJIydeHHYK B3BeChb Hal'peBallu

mo 95°C. Tlocsie 3aBepmeHuMda peakumm (1-2 u), cMech oXJjaxmoaljlr IO

20°C. K osToMt cMecu gpoGaBiasaan 30% IOuxJopMeTaH/MeTWJI-TpeT-—
By TMJIOBHI 20Up (0B.:00.) 7 BOLY . Conepxamuii OpOOyKT

OpTaHMUYEeCKHUM CJIOY MPOMHEBAJM I[IOCJelOoBaTeJIbHO BOIHHEM pPacTBOPOM
NaOH, BOOHBEIM PacTBOPOM SHTAPHOW KMUCJIOTH M HACHIMEHHHM BOIHBM
PAacCTBOPOM XJIOpUIa HaTpua. IpoAyKT 36 BHOSJIAIM KpUCTaJJIM3aluen
U3 CMeCH OUXJIOpMeTaH/MeTuUJI-TpeT-O0yTUJIOBEM 2dup/TenTaH.
[loslyyeHre KMUCJIOTEL XBOCTa 37: K pacTBOpY CoOenOMHeHUs 36 B

TeTparuigpodypaHe (7 ™MI/T coedIMHeHMsS 36) »DoBaBJISIM SHTAPHBIMA
anrumgpun (2,0 sxB.) um DMAP (0,5 s5kx.). CMech HaTpeBaJu mo 50°C.

[Iocjie 3aBepmeHMd peakumm (5 u), cMech oxJaxmaau mpmo 20°C u
noepomuiit no pH 8,5 BomHEM pacTBopoM NaHCO3. HoOaBiisailM MeTWJI-
TpeT-O0yTUJIOBEM 20UpP, ¥ OPOIOYKT SKCTpaluMpoBaJM B BOIHEM CJIOM.
OoBaBialIM OUXJIOPMEeTaH M CMeCh IOOBOOMIM OO0 PH 3 BOIHHEM PacTBOPOM
JIMMOHHOM KMCJIOTH. Conmepxammi NIPOOYyKT opTraHnueCcKuUn cJiom

IIPOMEIBAJIMM CMECBK LIMTPATHOTI'O Gy@epa, pHZB, 1 HaCHIEeHHBEM BOJIIHEM
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PacTBOPOM XJIOpMIa HaTpuda. O3TOoT pacTBop 37 B IUXJOPMEeTaHe
MCIIOJIb30BaJiM Oe3 BHIOEJIEHMA [IPU IIOJIYUYEHMM COeOMHeHUsa 38.
[lomyuyeHre 38: K pacTBOPY coelMHeHMdA 37 pobaejdiau wuMmung N-
TUOPOKCU—5-HOPOOPHEeH-2, 3—-IUKapOOHOBOM KM CJIOTEL (HONB) (1,02
DKB.), 4-nyMe TUJIIaMUHOIIMPUAONH (DMAP) (0,34 o5kB.), a 3arem
runpoxJjiopun 1- (3-mmuMeTusiaMyHoONponui) -N'—-stunkapdbonuuvmna (EDC)

(1,1 »xB.). CMechb HarpeBaJMm o b5b5°C. Ilocijle 3aBeplleHUd eaKUUM
p P

(4-5 u), cMechb oxJjaxnmalu no 20°C u [nocjenoBaTeJIbHO [IPOMBEBAJIN
cmeceio 0,2 M JMMOHHasg KucjoTa/paccos 1:1 m paccojom. IIpOBOOUIIU
3aMeHy PacTBOPUTEJIS B pacTBOpPe B IOMXJOPMETaHe Ha alleToH, a
3aTeM Ha N, N-guMeTMJIQOpPMaMMUI, M TPOOVKT BHOCJAIM IIYTEM
ocaxmeHMd U3 CcMecu alueToH/N,N-muMeTuJIQopMaMMUI B  HaCHIIeHHBI
BOOHHIM pacTBOP XJopMuIa HaTpMUsa. HeouMleHHHM OIPOOYKT IIOBTOPHO
CYCIIEHIVMPORBRAJM HECKOJBKO pas3s B BOIOe IJA YyIOaJleHMS OCTaTOYHOTO
N, N-numeTuiadopMaMria M COJIel.

BHeceHMe aKTMBUMPOBaAHHOTO "xBocTa" Ha HarpyXeHHYyD HSKOpPeM
CMOJIy TMpPOBOOMIIM B IUMMEeTUIVMMUIA30JIUMIMHOHe (DMI) [ocpelcTBOM
MEeTOIOMKM,  MCIOJIL30BaHHOM NOJIA BRJOUeHMA CyOBeIMHMIT B XOHOe
TBEePIOPas3HOTO CHMHTE3A.

[TosyuyeHue TBepOon IO OJIOXKH/ oJis CHHTE3a
MOPOOJIMHOOJIUTOMEPOB: OTY METOOMKY BHIIOJHAIM B CUJIIAHU3UPOBAHHOM
uMenmey pyoOamky eMKOCTM IOJg nentumoB (ChemGlass, NJ, CIA) c
KPYIIHOIIOPUCTOM (40-60 MKM) CTeKJIOOOpa3HOM bpuTTOM,
BEPXHENPUBOIOHOM MemaJIKoM, M 3-XOIOOBHM 3allopHEM kpaHoM Teflon
0Jss obecrneueHusa OapboTupoBaHMa N2 uUepes QpUTTY WMIM BaKyyMHOMU
SKCTPaKLUN .

CTamumu oO6paboTKM CMOJIOM/IPOMEBAHMA II0 CJeOyllel MeTOOuKe
COCTOAT U3 IOBYX OCHOBHHX »IeMCcTBUM: (QIOMIM3ALMSA CMOJIE WM
peakTop C IepeMemrMBaeMBM CJIOeM M SKCTpakliud pacTBoOpUTeJeM/B
pacTBope. a4 GIyMOM3aLUMM CMOJE 3BallOPpHHM KpaH pacrnojaralu Tak,
UTOOH IO3BOJIMTE N2 MNPOXOOUTE UYepe3 QpUTTY M B peakKTop IoOaBJIAIMU
onpenejieHHOe CpenCcTRBO nJis 00paboTKM/ IPOMEIBaHU S CMOJIE u
[IO3BOJIAJIM €My IIPOHMKHYTHB W IIOJIHOCTBK CMOUMTE CMOJIy. 3aTeM
HauMHaJlM I[IepeMellMBaHMe ¥ B3BECH CMOJIE I[IepeMellMBaJiM B TeueHUe

ONnpeleJIeHHOTO BpeMeHM. [JId SKCTpakKluKM pacTBOpuUTeseM/B pacTBoOpe,
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IepeMemyBaHMe ¥ HOTOK N2 ocTaHaBAMBAIM M BRKJOUAJIM BaKyyMHBN
Hacoc, a 3aTeM 3alopHHEM TKaHb pacroJjaralM Tak, UTOOH I[I03BOJUTH
BEIMITM CPeICTBY mJd 00pa®oTKM/IPOMEIBAHMSA CMOJIEL B OTXOHOH. Bce
ofbeMel 00paboTKM/MIPOMBEIBAHMA CMOJIEL COCTAaBJAIM 15 MI/T  CMOJIH,
ecJiM HeT MHEX yKa3aHUuM.

K aMMHOMETUIIIOJIUCTUPOJIEHOM CcMoJie (pas3Mep dueek 100-200;
Harpyska ~1,0 MMoOJIL/T, MCXOoOd M3 3aMemeHmus asora; 75 r, 1 BKB.,
Polymer Labs, BejqukoOpuTaHm, JacThb #1464-X799) B
CUJIAaHMBUPOBAHHOM muMenmel pydallky eMKOCTM OJIS IelITHUIOB Io0aBJISJIMU
1-MeTWI-2-IUppoJIMaAnHOH (NMP; 20 MJI/T' CMOJIH), & 3aTeM CMOJIe
[IO3BOJIAIM HabyxXaThk IIpU IepeMellMBaHUM B TedeHre 1-2 u. IlocJe

YoaJIeHNA pa36yxmero pacTBOpHTEJIA CMOJIY IIPOMEEAaJIVM OHMXJIOPMeTaHOM

(2x1-2 MMH) , 5% OUMBOTIPONIUIIS TUJIAMUHOM B cMecu 25%
U3OIPOINaHoJl/ IUXJIopMeTaH (2x3-4  w™MuH) ¥ IUXJOPMeTaHOM  (2x1-2
MMH) . [locJe yHaJjleHMsS KOHEUHOT'O IIPOMBEIBOYUHOTO CpPenCcCTBa CMOJY

oBbpabaTHBaJIM PacTBOPOM IUCYJIbOUMIHOTO sdkopa 34 B l1-MeTuin-2-

nupposuonHoHe (0,17 M; 15 wi/r cMoJiE, ~2,5 BKB.) U CMecChb

cMoJia/peareHT Harpepanmu npu  45°C B Teuenme 60 u. Ilocie

3aBeplIeHNnAd pPeakKumm Hal'beBaHNue IpexKpamalJin, n pacTeOpP AKOpA

yOaJidaan, ¥ CMOJIy OPOMEBAaJU 1-MeTUJI-2-NUPPOJIMONHOHOM (4x3-4 MMKH)

M IuxXJIOpMeTaHOoM (6x1-2 wuH) . CwmoJy ofOpabaTeBaiu pacTeBopoM 10%
(06./06.) mousTUInMKapboHaTa B OuxXJopMeTaHe (16 wi/T; 2x5-6
MMH), a 3aTeM I[OPOMHEBaJM »OuxJopMeTaHoM (6x1-2 wmmH). CMmoJy 39

(cMmM. o¢ur.4) cymmaM B IHOOTOKe N2 B TedueHMe 1-3 U, a 3aTeM B
BaKyyMe oo IIOCTOSHHOM  MAaCCH (£2%) . Brxom: 110-150% oT

HepBOHaqaﬂbHOﬁ MaCCEI CMOJIH.

OmnpenejeHue HaTpy3KHU AMMHOME TUJIIIOJIMCTUPOJI- OUCYJIE QMIOHOM
CMOJIH ; HaTpy3Ky CMOJIE (umcJio IIOTEHIIMAJILHO IOOCTYIIHEIX
PEeakKIVMOHHOCIOCOOHKX  YUYaCTKOB) ONpemesignT  CIeKTPOMeTPpHUYeCKNVM

aHaJM30M uMcJa TPpUOeHMJIMETUIILHHX (TPUTMJILHEX) TPYIIN Ha I'pPaMMm
CMOJIHI .

VI3BeCTHYI MacCCy BHCYIMEHHOM CMOJIE (253 Mrp) TmepeHoOCAT B
CUJIaHM3UPOBAHHYID MepHYy KoJOYy obdbeMoM 25 MJI M moBaBJISOT ~5 MII
2% (06./06.) TPpUOTOPYKCYCHOM KMCJIOTH B IUXJOpMeTaHe. COINepXrMOe

cMemmBaKnT IIyTeM OCTOPOXHOI'O BpalleHMHA, a 3aTeM el II03BOJIAKT
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CTOATE B TeueHMe 30 MuH. O00BbeM TOBOOAT OO 25 MJI IOOIOJHUTEJILHOM
2% (0B6./00.) TPUOGTOPYKCYCHOM KMCJIOTOM B OUXJIOPMETAHE u
COIepXrMoOe TIaTeJIbHO IepeMemnmBamnT. C  MCIOJBb30BaHUEM IIUIIETKU
IpSIMOT'O BHTECHEHMS alIMKBOTY TPpUTHUIICOIepXalero pacTsopa (500
MKJI) IIEPEHOCAT B MepHyl KoJbOy ofOwemMoM 10 MJII M OOBEM IOBOLAT IO
10 M3 MeTaHCYJILEOOHOBOM KMUCJIOTOM.

ComepxaHue TPUTUIIEHOTO KaTHOHa B KOHeUHOM pacTBope
U3MepaRT o YOo-norjomeHuio nOpu 431,7 HM M HaTpy3KYy CMOJIH
BHUMCJISAIT B  KOJMUECTBE TPUTUIILHEX TPYII Ha I'PaMM  CMOJIB

(MKMOJIL / T') c MCIIOJIL 30BaHMEM COOTBETCTBVYIOMMX oBBLeEMOB,

pazBeneHu, ko2d0duLMeHTa BRKCTUMHKLIMM (g: 41 wMxoJab-1 cM-1) wm
MaCCE CMOJIEI. AHaJIM3 TIMIPOBOOAT B TpexX B3K3eMIIgpax WM BHEHUUCISOT
CpelHKKD HaTpy3KYy.

MeTonouka HaTpy3Ku CMOJIEL COTJIacHO DTOMY MIPUMEPY
ofecrneuMBaeT CMOJY C HaTpPy3KoM HOpubausuTesszHo 500 MKMOJL/T.
Harpysky 300-400 MKMOJIL/T HOCTHTAJM, eCJM CTaguio BKJIOUEHUSI
OIVCYJLEOUIHOTO HAKOPSA MHNIPOBOIMIM B TeueHMe 24 U [OpM KOMHATHOMU
TeMIIepaType.

Harpy3ka XBOCTOBOM YacCTh: C MCIOJb30BaHMEM TexX Xe YCJIOBUMN
7 0B6BEMOE, UTo u nJis [IOJIyUYeHU g aMUHOME TUJITIOJIMC TUPOJI—
OIUCYJIbLOUIOHOM CMOJIH, B TBEepPIYI I[IOIOJOXKKY MOXHO BHOCUTHL XBOCT. U3
HaTpYyXeHHOM SKOpeM CMOJIH cCcHauvajJa yIaldalu 3allMTHY TPynony B
KUCJIHIX YCJIOBUAX, ¥ IIOJYUEHHHM MaTepralyl HeMTpaJM30BHBAJIM Ilepeln
opucoenrMHeHreM. [JIS CcTaIM [OIPUMCOeOMHEHMS MCIOJIb30BaJlM PacCTBOP
coemuHenus 38 (0,2 M) B DMI, comepxarBmmi 4-stuiaMopdosmH (NEM,
0,4 M) BMeCTO pacTBOpa IMUCYJILO(MOHOTO gKopd. Ilocie 2 u mnpu 45°C
cMOJIly 39 mOpoMBIBaJM IOBa pa3a 5% OIUMU3CHPONMISTUIIaMMHOM B 25%
CMEeCU W30MIPOIaHOoJI/IUXJIOPMeTaH ¥ OIVH pa3 DCM. K cMmoje noBaBJidaau
pacTBOp aHTuIpuia OeHszoMHOM kucjgoTH (0,4 M) m NEM (0,4 M).
Uepes 25 MMH  pyfamky  peakTopa oxXJIaXImaJn oo KOMHAaTHOM’
TeMIIEPATYPH M CMOJIy IIPOMEBAaJIM IOBa pas3a 5% IMM30MIPONWIIDTUJIaMUHOM
B 25% cMecHu M30NpOoNaHoJI/OuXJopMeTaH M BoceMb pas DCM. CwmoJay 40
OMIIBTPOBAIM M CYNWJIM B BECOKOM BakyyMe. Harpysky mjasga cmoJiel 40
onpenesiayn Kak Harpys3sky VCXOIOHOM aMMHOME TUJITIOJIMC TUPOJI—

OIUCYJIbLOUIOHOM CMOJIH 39, MCIOJL30BAHHOM IJIS HATPY3KM XBOCTOBOM
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YacTheo.

TBepnoda3HLEM CHUHTEeS: MOPOOIIMHOOJIUT OMEPEL [noJiyvajiu Ha
ABTOMaTU3MPOBAHHOM YCTPOMCTBE IJig CHHTe3a IenNTuMmoBR Gilson AMS-
422 B 2-MJI pPeakKUMOHHEIX KOJIOHKAax M3 NoJMIponuieHa Gillson (mapTmsa
N 3980270). AJOMMHMEeBHM 0OJIOK C KaHajJlaMM @OJId IIOTOKa BOIH
[IOMellajyin  BOKPYI'  KOJIOHOK, Iocjie TOT'O KakK MX I[IoOMellaju B
YCTPOMCTBO IOJIS CHUHTe3a. AMS-422 aJjlbTepPHATUMBHO HOOABRJISET pPacTBOP
peareHTa/pacTBOP OJIS [IPOMEIBAHMA, BHIOEPXMBAET WX B TeUueHMUe
OIIpeneJIeHHOT'O BPEMEHM, U OCBOOOXIDaeT KOJIOHKM C MCIOJIbE30BaHMEM
BakKyyMa.

IJIS OJIMTOMEepOBR IJIMHOM B OMalasoHe BIJIOTH OO NPUOIM3UTEJIBEHO
25 CyOBbe IVHUILL IpeINoUTHUTEeNIbHON ABJIAETCH

aMMHOMeTMHHOHMCTMPOHHMCVHB@MHHaH CMOJIa C HaPpyBKOﬁ IIPaKTNUYECKHA

500 MKMOJIL /T CMOJIEL. oiga DoJiee KPYIIHBIX OJIUTOMEPOB
IpedloUTHUTEeIEHOM ABJIAeTCHA aMVHOME TUJIIIOJIMC TUPOJI— OUCYJIE OUIHA A
cMoJla C  Harpys3kom 300-400 MKMOJIB/T CMOJIEI. ECIM  ABJIAETCH

xeJjlaTeJIbHOM MoJleKyJla ¢ b/ —-XBOCTOBOM UYacTbio, BHOMpamwT CMOJY,
KOoTopasd HaTrpyXeHa XBOCTOBOM UYacCTbl, C TeM Xe PYKOBOIOCTBOM IIO
Harpyske.

[ToJlyyaau cJeOylliMe PacTBOPH peareHTOB:

pacTBOp mJIA OeTPUTHUIMPOoBaHMA: 10% ILIMaHOYKCYyCHAasS KMUCJIOTa

(Macc./06.) B cMecu 4:1 1puxJopMeTaH/alleTOHUTPWJI; PacTBOpP IJig
HeVTpaln3alun 5% OVMBONPONINIIS TUJIaMUH B cMecHu 3:1

IMXJIOPMETaH/M30MNPOIalHoJI; PacTBOp OJS OpucoeImHeHusg: 0,18 M (miam
0,24 M 1js OJMUIOMEPOB, KOTOPHE BHpoOCM OoJjilee uyeM Ha 20
CyOBbeOVHNLL) AKTUBUPOBAHHOM MOPQOJIMHOCYO'be DUMHUIIE KeJjlaeMoT'O
OCHOBaHMA ™M Tuna cea3uw u 0,4 M N-zTmaMopdosmMHa B @ 1,3-
OIVMeTUIJIMM/OAa30JIMOVHOHE . IuxJjiopMeTaH (DCM) MCIIOJIE 30BaJIn B
KadecTEee [IepexXOnHOT'O IIPOMEIBEOUHOT'O pacTeopa, pasneisapmero

IIPOMEIBEaHMA Pa3JIMYHEIMM pacCTBOopaMKr peal'eHTOB.

Ha ycTpoMCTBe IOJId CHUHTe3a ¢ OJIOKOM, YCTaHOBJIEHHEIM Ha 42°C,
B KaxOoyl KOJIOHKY, colepxaBmyin 30 MI' aMMHOMETUJIIIOJIUCTUPROJI-
OIVCYJBEOUIHOM CMOJIE (MJIM CMOJIH C XBOCTOBOM UYacTbi) nHoGaBasaau 2
MII 1-MeTuJI-2-TIUPPOJUIMHOHA M IIO3BOJIAJIM €M OCeCThb IIPpM KOMHATHOM

TeMIlepaType B TeueHue 30 MmH. Ilocile NpPOMHEBaHMA 2 pa3a 10 2 Ml
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IMXJIOpMETaHa MCIIOJIE30OBaJIk cIenyiommMy LMKJI CUMHTe3a:

Crammnsga OBbweM JocTaBka Bpewmsa

VIEepXaHUI

DeTpUTHUInpoOBaHue 1,5 Mn PacrnpeneamTeJIbHEM 15 cexyHn
naTpyfok

ODeTpuTUINpOBaHKe 1,5 M PachopelelnTelIbHEM 15 cexkyHIO
naTpyook

ODeTpUTUINPOBaHUE 1,5 M PacnpernesnTeJIbHEIM 15 cexyHI
naTpyook

OJeTpUTUINPOBaHNKe 1,5 M PachopelenUTeNbHEM 15 cekyHI
naTpyook

OJeToUTUINPOBaHKeE 1,5 Mn PachopeleIUTeJbHEM 15 cekyHI
naTpyook

ODeTpUTUINPpOBaHue 1,5 M PachnpeneJnuTeJbHEM 15 cexyHn
naTpyook

ODeTpUTUINpOBaHue 1,5 M PachnpeneauTeJIbHEM 15 cexyHn
naTpyook

DCM 1,5 M PachnpeneauTeJbHEM 30 cekyHIO
naTpyook

HenTpannzaumusa 1,5 M PacnperneamTeJIbHEM 30 cexkyHI
naTpyfok

HenTpanuzaumsa 1,5 mn PacmopelelnTelIbHEMN 30 cexkyHIO
naTpyook

HeliTpanusaumsa 1,5 M PacnpernesnTeJIbHBIM 30 cekyHI
naTpyook

HeVTpannzaumsa 1,5 mn PachopelelnTeNbHEMN 30 cekyHI
naTpyook

HelTpanusaumsa 1,5 M PachnpenejJnTeJbHEM 30 cekyHI
naTpyook

HelTpannsaumusa 1,5 M PachnpeneJnuTeJbHEM 30 cekyHIO
naTpyook

DCM 1,5 M PachnpeneauTeJIbHEM 30 cekyHIO
naTpyook

[lprcoenuHeHUE 350-500 Mpmi 40 MMHYT

MKJI
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DCM 1,5 M PacnpeneauTeJIbHEM 30 cekyHIO
naTpyook

HenTpannsaumusa 1,5 M PachnpeneauTesIbHEM 30 cexkyHI
naTpyook

HeVTpanuzaumsa 1,5 M PacmopelenTelIbHEMN 30 cekyHT
naTpyfok

DCM 1,5 M PacnpenesMTeJIbHBIM 30 cexkyHI
naTpyook

DCM 1,5 M PachnpenejnTeJIbHEM 30 cekyHI
naTpyook

DCM 1,5 M PachnpenejJuTeJIbHEM 30 cekyHIO
naTpyook

[TocynenoBaTeJIbHOCTH VMHIOVBUOYaJlbHEIX OJINTOMEPOB

OpoTrpaMMMpOoBalIM B YCTPOMCTBe IJd CHMHTe3a, TakK UToOH B KaxOyl
KOJIOHKY rocTyIaJjl HaOJexammi pacTeop 0JIsd IPUCOEeOVHEHU I
(A,C,G,T,I) B HamjJexame¥ IIocjiefoBaTelbHOCTM. Korma OJMI'OMED B
KOJIOHKEe 3aBeplaJl BKJIOUeHME eI'0 KOHEUHOW CyOBeOMHMIE, KOJIOHKY
M3BJeKalIM ¥n3 OJoKa ¥ KOHEeUHHM LUMKJ [IPOBOIUIIM BPYUYHY C
pPacTBOPOM 014 IpUcoenuHeHud, comepXaBllM 4-
MeTOKCUTpUbeHMIMeTHUIxJopun (0,32 M B DMI), comepxaBumyvM 0,89 M
4 -2 TUIMOPQOJIVH .

OTmernjieHe OT CMOJIH UM yIaJIeHMe 3BallMTHHEX I'PYII OCHOBAHUN U
ocToBa: Ilociie MEeTOKCUTPUTUIIMPOBAHMA CMOJY IIPOMHEBaJM 8 pas 2 M
1-MeTuJI-2-TIUPPOJIUIOVNHOHA . HoBaBiyanu OOUH MJT pacTBoOpa o4
pacmernJjieHus, cocrodaBmero u3 0,1 M 1,4-gutmorpeuTosa (DTT) wu
0,73 M TPUSTUIIaM/Ha B 1-MeTUJI-2-TIMPPOJIUIOVNHOHE, KOJIOHKY
3aKpPEBaJIN, ¥ COHNEepXMMOMY IIO3BOJIAJIM OCECTb TIIPM  KOMHATHOMU
TeMllepaType B TeueHre 30 mmH. Ilocjie BTOI'C pacTBOP IOPEHUPOBaJIM B
12 v ¢iaxkoH Wheaton. 3HaUMTEJBHO CXaTylw CMOJY IIPOMEBaJM IOBa
paza 300 MrJ pacTBOpa IJisA pacllelgieHuda. K pacTeopy nobasjsainn 4,0

MJI KOHILIEHTPMPOBaAaHHOI'O BOIOHOI'O pacCcTBOpa aMMMaKa (XpaHMBHleI‘OCF[

npu -20°C), G®JakoH MPOYHO 3aKpPHBaJM (C TIOKPHTOM TebJIOHOM
HaBMHUMBAKIMENCS  KPHBIIKOM) , M COCYyHO CO CMecChbk Bpamalu OoJs

IepeMemBaHMa pPacTBopa. O®JakKoH IIOMemlasM B CYNMJIBHEM mKad [IpHU

45°C nHa 16-24 wyaca pmug ofecrnedueHMA OTIEIJIeHVS 3allMTHHEX IPYIII
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OCHOBAHMUM M OCTOBA.
OuMCTKa HEeOUMIEeHHOTO IPOoOyKTa: PacTBOP IJS aMMOHOJM3a BO
bJlakoHe WMBBJIEKAJM M3 CYNMJILHOTO mKada M IIO3BOJIAJIM €My OCTHTE OO

KOMHATHOWM TeMIlepaTyphl. PacTeop paszbaBjgsaimmu 20 mia 0,28% BOIHOTO

pacTBoOpa aMMMaka M @ IOpONyCKallM dYepe3 KOJOHKY 2,5x10 cum,
comepXaBllyl CMoOJy Macroprep HQ (BioRad). [HOjn4g 5SJOMPOBaHUSI
IMKOBOM bpakuuu, comepxapBumen METOKCUTPUTHUII, VCIIOJIb 30BaJIu
rpanueHT coym (A: 0,28% amvmak ¢ B: 1 M xJjopun HaTpusa B 0,28%
aMmvmmake; 0-100% B B TeueHue 60 wmmH). OOBeIMHEHHEE OQpaKLUM
HakKalIMBallM M najiee obOpabaTeHBaliM B 3aBUCHUMOCTM OT XeJIaeMOT'O
IponoyKTa.

IeMeTOKCUTPUTUIINPOBAHKE MOPQOJIMHOOJIUTOMEPOE: OOBeOMHEeHHHE
bpakluM IIOCJe MaKpolIpenapaTHUBHOM ouuMcTKM obpabaTweBajm 1 M H3PO4
0 yMeHblleHua pH no 2,5. llocjie HNepBOHAYAJIBHOTO IlepeMellMBaHUA
ofpasuE ocCaxnajM IpM KOMHATHOWM TeMIepaType B TeueHue 4 MUH,
IoCJIe Yero WMX HeUTpaJlu30BEHEBaIM »no pH 10-11 mnocpencTteoM 2, 8%
aMMMaka/BoOe. [IPOOYKTH OUMIAIM TBepmodas3HOM SKCTpakuuelr (SPE).

YIIakOBKa ¥ KOHIMUMOHMpPOBaHMe KOJIOHkKM SPE: Amberchrome CG-
300M (Rohm and Haas; Philadelphia, PA) (3 ™) ynakoBuBaJu B 20
MJI KOJIOHKM C o¢purTtamu (BioRad Econo-Pac Chromatography Columns
(732-1011)) m cMOJy IIpOMBIBAIM 3 MJI cJjenyiommx: 0,28% NH40H/80%
auneToHuTpmyi; 0,5M NaOH/20%sTanojy; Boma; 50 MM  H3P04/80%
aueToHUTPMII; Boma; 0,5 NaOH/20% msTaHoJj; Bogma; 0,28% NH40H.

OumucTKa SPE: pacTBoOpP rnocJje OEeMEeTOKCUTPUTUIIMPOBAHU A
HAaHOCMJIM Ha KOJIOHKY M CMOJIY IIPOMEBaJIM Tpu pa3za 3-6 wMia 0,28%
BOOHOTO pacTBopa amMmuaka. O&jgakoH Wheaton (12 wi) nDoMemals IO
KOJIOHKY ¥ MNPOOYKT B3JIOUPOBAJM I[IOCPEeONCTBOM OBYX IMPOMHEBAHUM 2 MII
45% anetoHuTpuiia B 0,28% BOIHOM pacTBOpe aMMMaka.

BreJieHMe IIpOOyKTa: pPacTBOPH 3aMOpaXuBaJiM Ha CyYyXOM JibIe U
GJIaKOHEL IIOMellaJiM B JIMOOMIIM3ATOR C I[IOJIyYeHMeM pPacCHIIYaToI'o
Bejioro nopomka. O0pas3lbl PacTBOPAIM B BOLOe, OQUIBLTPOBAJIM UYepes
duneTp paszmepoM 0,22-muxpoMeTpoR (Pall Life Sciences, mnpulleBOM
duneTp Acrodisc 25 MM, ¢ 0,2-MxM MeMOpaHom HT Tuffryn) c
MCIIOJIb30BaHMeM MIOpHUlla M OINTUUYECKYH ILJIOTHOCTL (OD) um3MepsalM Ha

Yd-crnexkTpodoTOMEeTPe IJg olpelesyieHMsa enuHuil OD OPpUCYTCTBYIIMEI'O
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oJIMTOMepa, a TakKxXe paclpelelieHuda obpasla Jsa aHajlMza. 3aTeM
PacTBOPH IOMemalin ofpaTHO BO (QJlakoHEH Wheaton g JIMOQUIMBALIUMA.

AHanMs MOPQOJIMHOOJIIUTOMEPOE IIOCPELCTBOM MacCC—CIEeKTPOMETPUN
MALDI: MALDI-TOF wmcHOJB30BaJM IJSA OIpelelleHMa cocTaBa OQpaKUuM
IpM OUMCTKe, a Takxe IOoJIydeHMusa TOoKaszaTeJIbCTB UISHTUUHOCTU
(MOJIEKYJIApHaAd  Macca) OJINT'OMEPOB . Ofpasupl [OIPOTOHAJNM  IIOCJHe
pazbaBJiIeHVs PacTBOPOM 3, 5-IuMMeTOoKCU—4-TUIPOKCUKOPUUHONM KMCJIOTH
(cMHanmmMHOBasa kKucjoTa), 3,4,5-TmpuruigpokcualeTodeHoHa (THAP) wiam
allbda-uMaHoO—4-TUIPOKCUKOPUUHOM KM CJIOTH (HCCA) B KauecTBe
MaTpull.

[Mpumep 2

C MCIOJIBE30BaHMeEM IIPOTOKOJIA, OInMCaHHOT'O B IIpumMmepe 1,
CUHTes3MpoBaau clenyiommuyi PMO: NG-13-0391 H44A (-8+15), SEQ ID NO:
4 (5'-GAT CTG TCA AAT CGC CTG CAG GT-3') u wuUCHOJIB30BallL B
npuMepax 8 mu 9.
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A= <;Nj¢) c=[ 1 o= < . T,go
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~ Crepeoxummsa QOCOOPHOTO LIeHTpPa He OlpelelieHa

Mpumep 3

C ucCHnojJb30BaHMeM IIPOTOKOJa, ONMCAaHHOTO B IHOpuMmepe 1,
SEQ ID NO:

CUHTe3MpOoRadu clenyiommi PMO: NG-13-0392 H44A (-7+15),
GAT CTG TCA AAT CGC CTG CAG G-3') m mcHnoJb30BaJM, Kak

5 (5=
OIlMCaHO B IpuMepax 8 u 9.
Pazpeie A Paspris B Pa’sprIB c
; ‘ ! _NMe
i _NMe a ) -NMe; aps 2
0. (0] O I 2 "B P,
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T 0._sC O
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MeN” ™0 Me,N~ "0 MeN~" Yo
Oj/J o\]/T Oj/@
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al 0 Al .0 "p’ro
MesN" 0 0 -0
2 MegN Me,N
Y oY
N N N
H I !
Paspeis A Pazprie B Paspris C
NH, NH, 0 0
N X X N NH
N N NH =m5l= |
A=¢ ) e=( 1 6=¢T] T=m u-\fl
N N/) N/&O N N/)\NHQ N0

/ | /

~ Crepeoxummsa QOCOOPHOTO IIeHTpPa He OolIpelelieHa

[Mpumep 4
npuMepe 1,

SEQ ID NO:

C VICIIOJIE 3OBaHMEM IIPOTOKOJIAa, OIIMCaHHOTI'O B

CUHTe3MpoBaau cienyiomuy PMO: NG-13-0393 H44A(-6+15),

6 (5'- GAT CTG TCA AAT CGC CTG CAG -3'), M HMCIHOJbL30BaJIM, Kak

OIIMCaHO B HIpuMepax 8 m 9.
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Paspeis A Pazprie B PaSpI?IB C
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N Crepeoxummsa QGOCOOPHOTO LIeHTpPa He olIpelelieHa

Mpumep 5

C VICIIOJIE 3OBaHMEM IIPOTOKOJIa, OIIMCAaHHOTI'O B IIpmuMepe

CUHTes3MpoBaau clenyiommuyi PMO: NG-13-0394 H44A (-8+17), SEQ ID

7 (5'- CAG ATC TGT CAA ATC GCC TGC AGG T -37)

KakK OIIMCaHO B IlpuMepax 8 m 9.

1,
NO:

M MCIIOJIBE30BajJlM,



Pazpeie A PaspsiB B PaBPLIIB [
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VRN N N NH 5 NH
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~ CrepeoxuMusa GochboOpHOTO LeHTpa He ollpenejieHa
[Ipumep 6
C WMCHIoJIb30BaHMeM I[IPpOTOKOJa, OIMCaHHOTO B IHOpuMepe 1,
CUHTe3MupoBaau clenyiommuyi PMO: NG-13-0008 H44A(-7+17), SEQ ID NO:
1 (57— CAG ATC TGT CAA ATC GCC TGC AGG-3’') M mcCHOJIB30BaJiM, Kak

OIMCaHO B IpuMepax 8 u 9.
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PazpeIB A Pasprie B Pa3pl>iIB C
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N Crepeoxummsa QOCOOPHOTO LIeHTpPa He olpelelieHa
Mpumep 7
C WMCHoJb30BaHMeM I[IPpOTOKOJa, OIMCaAaHHOTO B IHOpuMepe 1,
CUHTes3MpoBaau clenyiommuyi PMO: NG-13-0395 H44A (-6+17), SEQ ID NO:
8 (5'- CAG ATC TGT CAA ATC GCC TGC AG -3’) M HCIOJB30BaJIM, Kak

OIMCaHO B IpuMepax 8 u 9.



107

Pa3peip A Paspris B Pazpeie C
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~ Crepeoxummsa QOCOOPHOTO LIeHTpPa He olpelelieHa
[Ipumep 8
[lpontyckaHMe »K30Ha 44
CepMrio aHTMCMEICJIOBHEIX OJIMT'OMEPORBR, KOTOPHE HalleJIeHH Ha 3K30H
44 oucTpod®rHa yeJIOBEKa, KOHCTPYMUPOBAaJIN u CUHTE3VPOBaJIN

clenyomyM ofpa3oM:

OnmcaHue [TocmenoBaTeJIbHOCTE SEQ ID NO
H44A (-07+17) CAGATCTGTCAAATCGCCTGCAGG 1
H44A (-07+20) CAACAGATCTGTCAAATCGCCTGCAGG 2
H44A (-07+22) CTCAACAGATCTGTCAAATCGCCTGCAGG 3
H44A (-8+15) GATCTGTCAAATCGCCTGCAGGT 4
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H44A (-7+15) GATCTGTCAAATCGCCTGCAGG 5
H44A (-6+15) GATCTGTCAAATCGCCTGCAG 6
H44A (-8+17) CAGATCTGTCAAATCGCCTGCAGGT 7
H44A (-0+17) CAGATCTGTCAAATCGCCTGCAG 8
H44A (+77+101) GTGTCTTTCTGAGAAACTGTTCAGC 9
H44A (+64+91) GAGAAACTGTTCAGCTTCTGTTAGCCAC 10
H44A (+62+89) GAAACTGTTCAGCTTCTGTTAGCCACTG 11
H44A (+62+85) CTGTTCAGCTTCTGTTAGCCACTG 12
H44A (-13+14) ATCTGTCAAATCGCCTGCAGGTAARAAG 46
H44A (-14+15) GATCTGTCAAATCGCCTGCAGGTAAAAGC 47
BriOpaHHEE AaHTUCMEICJIOBHE OJIMT'OMEPE], IIOKa3aHHHE BHIIE,

OLeHMBAJIM B OTHOWEeHUN DOOeKTMBHOCTM IIPOIYCKaHUS 5SK30HOB IIyTeM
00paboTky KJIeTOoK RD B pasjiMUHEX YyKa3aHHBIX KOHLEHTpaluuiax. B BTUX
BKCIIepUMEHTAaxX Oy OJIMKOBaHHEIe AHTUCMEICJIOBEE OJINT'OMEPH
cooTBeTcTByIOIMe H44A (-06+14) wm H44A(+85+104) (US 8232384; SEQ
ID NO: 167 m 165, coorBeTcTBeHHO) M H44A(-06+20), H44A(-09+17),
H44A (+59+85) wm H44A (+65+90) (W0O2011/057350; SEQ ID NOs: 68,

220, 54 u 10, COOTBETCTRBEHHO) MCIIOJIL 30BaJIn B KauecTBe
CPaBHUTEJILHHX OJMI'OMepoB. Kak IIoKa3aHO Ha (ur.3, OoJMUMIOMED
H44A (-07+17) (SEQ ID NO: 1) OBJI BHEHCOKOR()PEKTMBHBEIM B OTHOIEHUMN

MHOYKUMM [OpOolyCKaHusa 2kK30Ha 44 B KiaeTkax RD IO CpaBHeHMI C
V3B eCTHHEMA oCJIeOBaTEeJIbHOCT AMNA . Kak [IoKasaHo Ha ¢our.4,
H44A (+62+89) (SEQ ID NO: 11) OB BHCOKO2DDEKTMBHEIM B OTHOIEHUNU
VHOYKIMM [IPOINYCKaHMA 2K30Ha 44 B KyJIbTUBUMPYEMEX KJeTkax RD TII0
CpaBHEHND c OpYyTVIMM BEICOKOaKTMBHEMM AHTHMCMEBICJIO BEIMI
OJIMTOHYKJIEOTUIAMM, M3BECTHBEIMM B IaHHOM oBJacTu.
pumep 9

[lpontyckaHMe 5»K30Ha 44 B NepBUUHHX MMOOBJacTax dYeJloBekKa

Vcxomda ™3 TMNpelCTaBJIEHHHX BHIE pPe3YJBTATOB, OIMCAHHEX B
nprMepe 8, OOIIOJIHUTeJIbL HEle OJIMT'OMEPEHI KOHCTPYMPOBAJIN u
VCCJIeIOBaJlM B TII€PBUUHEX MMOBJIacTax UYeJIoOBeKa. JOIOJIHUTEJbHHE
IoCJIeIOBaTEeJILHOCTHM, M3BEeCTHHEHEe B JaHHOWM o6JlacTu, BKJIOUAJIM B
aHaim3 (H44A(-10+15) wm H44A(-20+5); SEQ ID NO: 44 wu 45,
COOTBETCTBEHHO) s CpaBHeHUSA c BHOBB CKOHCTPYUPOBaHHEMU

oJIMToMepaMM. ITU IIOCJeNOoBaATEeJIbHOCTM OIMCaHE B KadecTiBe SEQ ID
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NO: 4 m 2 B nybmmraumm PCT WO/2010/048586. Kak 1@okasaHO Ha
¢ur.5-0, BCe M3 [OMalna330oHa OJIMI'OMEPOR, pacrnojlaranmmxcsa B
obJlacT—-MUIIEHN, omnpenejyleHHOM Kak H44A (-07+17), obBJjlamamnT
CIIOCOOHOCTBRIO MHOYLMPOBATE IIPOIyCKaHMe 5K30Ha 44 Ha OTHOCUTEJIBHO
BEHICOKMX YPOBHAX IO CPaBHEHMK C IIOCJEeNOBaTEJIbHOCTAMM, WM3BECTHEMU
B IaHHOM obJjlacTu. IlIpellouTuUTesIbHEE OJIMTI'OMEepPH IIpelCTaBJIeHH BHIIE
B npumepax 2-7 (SEQ ID NO: 4, 5, 6, 7, 1 m 8, COOTBETCTBEHHO) .
Bce nyoJIMKalnum u IIaTeHTHEe 3aaBKU, UUTUPOBAHHEE B
HacCToAmeM OIMCaHMM, BKJIOUEeHH B HaCTOsAIlee OIMCaHMe B KauecTBe
CCEUJIOK, KaK ecyiM Ob OBJIO KOHKPETHO M MHIMBMIOYAJIBHO yKa3aHO, YTO
Kaxiasa MHIVMBMIOYVaJIbHasa OyOJIMKalLMsa WMJIM IIaTeHTHas 3afdBkKa BKJIOUeHa

B KauecCTBe& CCEIJIKNA.
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CIIMCOK TIOCJIENOBATEJIEHOCTEN

OnmcaHue [TocyenoBaTeJIbHOCTEL SEQ
1D
NO
H44A (-07+17) CAGATCTGTCAAATCGCCTGCAGG 1
H44A (-07+20) CAACAGATCTGTCAAATCGCCTGCAGG 2
H44A (-07+22) CTCAACAGATCTGTCAAATCGCCTGCAGG 3
H44A (-8+15) GAT CTG TCA AAT CGC CTG CAG GT 4
H44A (-7+15) GAT CTG TCA AAT CGC CTG CAG G 5
H44A (-6+15) GAT CTG TCA AAT CGC CTG CAG 9
H44A (-8+17) CAG ATC TGT CAA ATC GCC TGC AGG T 7
H44A (-6+17) CAG ATC TGT CAA ATC GCC TGC AG 8
H44A (+77+101) GTGTCTTTCTGAGAAACTGTTCAGC 9
H44A (+64+91) GAGAAACTGTTCAGCTTCTGTTAGCCAC 10
H44A (+62+89) GAAACTGTTCAGCTTCTGTTAGCCACTG 11
H44A (+62+85) CTGTTCAGCTTCTGTTAGCCACTG 12
H44A (-06+14) ATCTGTCAAATCGCCTGCAG 13
H44A (+85+104) TTTGTGTCTTTCTGAGAAAC 14
H44A (+61+84) TGTTCAGCTTCTGTTAGCCACTGA 15
H44A (-10+15) GATCTGTCAAATCGCCTGCAGGTAA le6
H44A (+64+88) AAACTGTTCAGCTTCTGTTAGCCAC 17
H44A (+79+103) | TTGTGTCTTTCTGAGAAACTGTTCA 18
H44A (-06+20) CAACAGATCTGTCAAATCGCCTGCAG 19
H44A (-09+17) CAGATCTGTCAAATCGCCTGCAGGTA 20
H44A (+59+85) CTGTTCAGCTTCTGTTAGCCACTGATT 21
H44A (+59+89) GAAACTGTTCAGCTTCTGTTAGCCACTGATT 22
H44A (+65+90) AGAAACTGTTCAGCTTCTGTTAGCCA 23
rTAT RRRORRKKR 24
Tat RKKRRQRRR 25
Rok?2 RRRRRRRRREFF 26
RsF2R4 RRRRRFFRRRR 27
R4 RRRR 28
Rs RRRRR 29
Re RRRRRR 30
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R~ RRRRRRR 31
Rsg RRRRRRRR 32
Rs RRRRRRRRR 33
(RX) s RXRXRXRXRXRXRXRX 34
(RAhXR) 45 RAhxRRAhxRRAhxRRAhXR 35
(PO0O7)

(RAhXR) 5; RAhxRRAhxXxRRAhxRRAhXxRRAhxR 36
(CP04057)

(RAhxRRBR) 2; RAhxRRBRRAhxRRBR 37
(CP06062)

(RAR) 4F2 RARRARRARRARFF 38
(RGR) 4F2 RGRRGRRGRRGRFF 39
IIparmMmep caatgctcctgacctctgtgce 40
IIparMmep gctcttttccaggttcaagtgg 41
IIparmMmep gtctacaacaaagctcaggtcg 42
IIpanMmep gcaatgttatctgcttcctccaacc 43
H44A (-10+15) GATCTGTCAAATCGCCTGCAGGTAA 44
H44A (-20+5) ATCGCCTGCAGGTAAAAGCATATGG 45
H44A (-13+14) ATCTGTCAAATCGCCTGCAGGTAAAAG 46
H44A (-14+15) GATCTGTCAAATCGCCTGCAGGTAAAAGC 47
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$OPMYJIA MBOEPETEHNA

1. AHTUCMBICJIOBOM  OJIMT'OHYKJIEOTUI  IOJMHOM 24 OCHOBAaHMUM,
comepxXamui IocJegoBaTeJIbHOCTL OcHoOBaHuM CAG ATC TGT CAA ATC GCC
TGC AGG (SEQ ID NO: 1), rme THUMMHOBEE OCHOBaHMA HeoOg3aTeJIbHO
IpencTaBJIsgioT CcoOOM ypalMJIOBHE OCHOBAHUA;

roe OJIMTOHYKJIEOTHU] XUMHUYeCKHU CBA3aH C OIOHUM W
HEeCKOJIbKVMU TpyIirnamMm W KOHBI'aTaMu, KOTOPHE YCUIIMBAKT
AKTUBHOCTEL, paclpenejieHre B KJIeTKe WIM oO0paTHOe [IOIJIOUEeHUe
KJIETKOM AHTHCMEICJIOBOTO OJIMTOHYKJIEOTHIA

Ui ero dpapMalleBTUUECKM [IpMeMJieMasd COJIb.

2. AHTUCMHCJIOBOV OJIMTOHYKJIEOTHMO IO II.l1, TOe aHTUCMBICJIOBOM
OJIUTOHYKJIEOTULN KOHBOIMPOBAH C APTMHUMH-OOTATEM IelTHUIOM.

3. AHTUCMHCIOBOM OJIMTOHYKJIeOTMO IIo II.2, Toe apIMHUH-
BoTaTHM HelTUO COIOEPXUT IIOCJIeIOBaTeJILHOCTL, BHOpaHHy U3 SEQ ID
NO: 24-39.

4. AHTUCMHCJIOBOV OJIMTOHYKJIEOTUI, WMEIMNUA :
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Ime ~ = cTepeoxuMMsa QOCPOPHOTO LIeHTpa He olpelesieHa,

U T'Ie aHTUCMBCJIOBOV OJIUMTOHYKJIEOTHUI KOHBIOIUMPOBAH C apTMHUH-—
foraTEM IIEIITUIOM,

Wi ero dpapMalleBTHMUYECKM [IpMeMJIieMas COJib.

5. OdapMaleBTHMUECKAs KOMIIOBUIMA, cCcoIepxXamas aHTWUCMECJIOBOM
OJIMTOHYKJIEOTUI I10 JioOoMy M3 Mi.l-4 u dpapMalleBTUUECKMU IPpHEeMIIEMEIMN
HOCUTEIE .

6. Kowmmosulusa o .5 OJa TIOIpMMeHeHMS B JIeUeHMM MHIIeUHOM
OUCTPOGUM.

7. Kommnosuiumda 1o .6, IJOe MeIIeUyHasd IUCTPOOMA MpelcTaBJISgeT
coboM MBIMEeUHYI IMCcTpodmio MiomeHHa (MIOI) .

8. Kommosmumsa 1o m.6, IOe MeIIeuyHad OUCTPOOUS IMIpeldcTaBJISeT
cobor MBIMeUHY IMCcTpodmio Bexkxepa (BMD).
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