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2420-528458EA/050
KOMIIOBHUIIMM, OBECIIEUMBAIONME IIPOIIYCKAHME 3SK30HOB, OJis JIEUEHUA
MBIIEUHOM OUCTPOSUN
POLOCTBEHHEE 3AABKU
ITo HacTodmen 3adBKE UCHpallBaeTCH IpUOPUTET 1o
NnpelBapUTeJIbHOM 3asBKe Ha naTeHT CIMA N 61/784547, nomauHon 14
MapTa 2013 roma. [ToJsiHOE comepXxaHue ONMCaHHOM BHIIE
NpeIBapUTEJIbHOM 3adBKM BKJIOUEHO B HacCTodllee ONMCaHMe B KadecTBe
CCEUIKH .
OBJIACTEH M3OBPETEHUA

HacTosdamee MeoépeTeHme OTHOCHUTCHA K HOBEIM AHTVICMBEICJIO BEIM

CoeIMHEHMAM UM  KOMIIOSMLIMAM, OPUTOOHEM IOJIS  CIOCODOCTBOBAHUA
NPONyCKaHMIO 9SK30HOB B TIeHe OUCTpodMHa ueJjioBeka. TakXe OHO
OTHOCUTCSH K criocoBbaMm UHIYKINNA IPONyCKaHMA SK30HOB c

VCIIOJIb30BaHMEM HOBHX AaHTHCMBICJIOBHIX KOMIIO3ULUMM, alalTHUPOBaHHEX
0JId [NPMMEHEeHMA B CIocofax 10 M300peTeHUD.

YPOBEHL TEXHMKM, K KOTOPOMY OTHOCUTCHA M3OEPETEHUE

AHTHCMEICJIOBEE TEXHOJIOTMM pPasBMBalT C MCIOJb30BaHMEM pdna
XUMMUECKMX COeOVHEHUM, KOTOpHEe BJMAKT Ha DKCIPeCcCHuid T'eHOB Ha
PasJIMUHEIX  YPOBHAX (TpaHCKpPUIILKLI, CILJIaVICUHT, CTabOUIJIBHOCTE,
TpaHCJaAUMA) . 3HauuTeJlbHad 4YacThb HSTOTO MCCJIenNoBaHMa QOKYCHUPYeTCsH
Ha IpPUMEHEeHMM AaHTUMCMEICJIOBEIX COEIMHEHUN IJId KOPPEeKUUM WU
KOMIIeHCalMM aHOMAaJIbHEX WM acCOLUUMPOBAaHHHX C 3abfojieBaHMeM I'e€HOB
npu MMPOKOM  OMuallasoHe IoKa3aHu. AHTHCMEICJIOBHE MOJIEKYJIEL
CIIOCOOHE CHeUMOUUHO MHIMOMPOBATL D3BKCIPECCU I'eHOB, UM OJjaromap4d
STOMY MHOTHUE IpOoTpaMMEL MCCJIeDOBaHUM, Kacamommecsd
OJIMTOHYKJIEOTUIOOB B KadeCcTBe MOOYJIATOPOB  HSKCIPECCUM T'€HOB,

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

GYHKLIUU UUC—PeryIIATOPHEIX BJIEMEHTOR., AHTHCMEICJIOBEIE
OJIMTOHYKJIEOTUIEL, Kak I[IpaBwMIIoO, HamnpabBJieHH OpoTtuB PHK  5wmbo
CMEBEICJIOBOM  LIeIIU (HanpuMep, MPHK), JIMBo MHMHYC-LeoMrM B cJydae
HEeKOTOPHX BUPY CHEIX PHK-MUmeHe . g OOCTIDKEHMA  XeJlaeMOoTI'O

3bbexrTa CHeunMPUUeCcKOTO IIOoIOaBJIEHMS T'E€HOB OJIMT'OHYKJIEOTUIOH, Kak
npaBWJIO, JIMBOo CTUMYJIMPYIOT pacuerjeHue MPHK-MunieHn", JIMBOo
OJIOKUPYIOT TPaHCJI AN MPHK, JIMoo OJIOKUPYIOT GYHKLIMIO umc-

PeryiaaTopHEX PHK-nJeMeHTOB, TeM caMbM 20OeKTHMBHO IIPensaTCTBYS



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

OODHakKO TakKMe CIOCOOH HeIPUI'OOHE, KOI'Da 3aladel ABJIAeTCSH
aKTMBAUMA  [IPOOYLUMPOBAHMA  HATUBHOIO Oejika WM  KOMIIEHCAalMA
My Talui, KOTOPHE VHOYLIUPYIOT IpexneBpeMeHHOe 3aBepleHne
TPaHCJHIALMM, TakMX KaK HOHCEeHC-MyTaluuy WM MyTaluM CO CIOBUI'OM
paMKM CUMTHBaHMA. B BTUX cCciydadax »OedeKTHHEM TPaHCKPUIT I'eHa He
OOJDKEH nooeeprarbCc4d HamnpaBJIeHHOM oerpamalnn VI
IPOCTPAHCTBEHHOMY MHIUOMPOBAHMIO, TakK UTO XUMUUEeCKMEe CBOMCTRA
aHTMCMEICJIOBEBIX OJIMTOHYKJIIEOTUIOB 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. [pouecc CIJIaViCUHTa KOHTPOJIMPYETCHA KOMILJIEK CHEIM
MHOTOKOMIIOHEHTHHM allapaToM, KOTOPHIM TeCHO CcOJmwXxaeT COCeIHHUe
oBJlacTM COEeOMHEHMA DBK30H-MHTPpOH B IHOpe-MPHK w ocymecTrBIgeT
pacmeryienre (ochomMsOMPHEKX CBA3eM Ha KOHIlaxX MHTPOHOB C UX
[IOCJIeoy MM [IOBTOPHEIM O0pasoBaHMEeM MexXOy 5HSK30HaMM, KOTOPHE
nomJjexaT CIUIaMCUMHTY. OTOT KOMIIJIEKCHBEM ¥ BHCOKOTOUHHI IIPOLIECC
OIIoCpelyeTcsa IOCJIeOOBaTeJIbHOCTAMM MOTMBOB B IHpe-MPHK, KoTOpHe
ABJIATCA OTHOCUTEJIBHO KOPOTKMMM IIOJIYKOHCEPBATUBHEIMM CeI'MeHTaMM
PHK, c KOTOPEMM CBASBEBAaTCA pasJnyYHEe A0EepHEE GaKTOPE
CILJIa¥iCMHT'a, KOTOphe 3aTeM BOBJIEKAlTCS B peakKUuu CIJalcuHTa.
[IlyTeM M3MeHeHMS TOTO, KaK allapaT CcIlJalcCuHTa CUMTHBaeT WK
paclro3HaeT MOTHUBE, BOBJIEUEHHHE B IIpoleccHMHI nOpe-MPHK, MOXHO
Cco3IaBaTh 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 OJIMTOHYKJIIEOTUIHEIX aHaJIOTOB, KOTOPEE He MHIYLUPYIT
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

(HanpuMep, kak omomcaHo (Sazani, Kole, et al. 2007)), nnud



[IOJIYYEHMSI  PaCTBOPUMEIX  PELUENTOPOBR  IOJIA cynepceMencTBa TNEF,
KOTOPHE JIMIIEHE 5SK30HOB, KOOUPYKRIMX [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 AHTUCMEICJIOBOM TEeXHOJOTHUM HABJISETCS BO3MOXHEM uUepes
BMemaTeJIbCTBO B TIPOLECCH CcIJlalicMHTa WM, UTO, eCJIM DKB3O0HH,
ACCOLMMPOBAHHEE C BHIHBAKMMMKM 3a00JIeBaHMA MyTalMAMM, MOTYT OHTH
crneumuduuecKu yIaJlIeHH nus3 HEKOTOPHIX T'eHOBRB, VHOTOa MOXeET
IPOOYyLUUMPOBATLCS YKOPOUEHHEM OeJIKOBHEM OIPOIOYKT, KOTOPHM ofJjamaer
CXOIOHHMM C HATHBHEM OeJIKOM OMOJIOTUMUECKMMM CBOMCTBAMU WM
obJlamjaeT IOOCTATOUHOM OMOJIOTUMUECKOM AaKTHMBHOCTLI IOJIS CMATUEHUSA
3aboJIeBaHMA, BH3BAHHOTO MyTallMaAMM, aCCOLUMMPOBAHHEMM C SK30HOM
(cm. Hanpumep, 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
criocobel GopbOE C abeppaHTHEM CIJIaMCUMHTOM C MCIIOJIb30BaHMEM
MOIMOUUIMPOBAaHHEIX AHTUCMEICJIOBHIX OJIMTOHYKJIIEO TUIHEIX aHaJIOT OB,
KOTOPEE He CTUMyJIMPYIT paclellieHue npe-MPHK-mMmmeHn. Bennett et
al. (maTeHT CIIA Ne ©210892) ONMCHBAT aHTMCMEICJIOBOE
MOIOYJMPOBaHME KJIETOUHOTO IIpoleccuHTa MPHK mmMkoro THna Takxe C
VICIIOJIL 30BaHMEM AHTMCMEBICJIOBHX OJIMTOHYKJIEO TUIHEIX aHaJIOTOB,
KOTOpPHE He MHIOIYLUUPYIT olocpenyemMoro PHK-asol H pacmeryienus PHK-
MUIIEeHN .

[lpouiecc HalpaBJIEHHOT O NIpoIyCKaHmUsa SK30HOB, BEPOATHO,
aBJgeTCcd OCOOeHHO TIIPMI'OOHBEIM B  IJMHHHX  TI'eHax, B KOTOPHIX
CymeCTBYET MHOXECTBO DK30HOB ¥ MHTPOHORE, Toe CymecTBYyeT
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
[IPMMEHEHMY aHTUCMEICJIOBHX OJIMI'OHYKJIEOTHUIOB, KOTOpHe Jwubdo: (1)

IIOJIHOCTERIO WMJIM YaCTUUHO IIePEeKpPEBAKnT SJIEMEHTEHI, BOBJIECUEHHEE B



nmpouecc CHJIaVICUHTa ; JIMBOo (2) CBABEBATCHA ¢ npe-MPHK B

IIOJIOXKEHUN, IOCTATOUHO OJIM3KOM K DBJIEeMeHTY, Hapylliad CBA3EBIBaHME U

OYHKLIMIO baxrToOpPOB CILJIaiCHMHTa, KOTOpPHE OBOBIUHO OIIOCPEenyIT
KOHKPETHY peakluMio CIJIaliCuMHTa, KoTopad IIpOUCXOOUT Ha 5STOM
DJIEMEHTE .

MemieuHas  gucTpoomsa HomeHHa (DMD) BEIBEHIBAETCH JHedpeKToM
DKCIpeccum OeJika OUCTPOdMHA. T'en, KoOupyommm »ToT  0OeJIoK,
comepxuT 79 BK30HOB, pPa3HeCeHHHX ©OoJlee UYWeM Ha 2 MAJJIMOHAa

HykJeoTunor IOHK. Jiowbasg MyTalMsa B HSK30HEe, KOTOpasa M3MEeHIeT pPaMKy
CUMTHBaAHMA SDK30Ha, MWJIM BHOCUT CTOI-KOIOH, WIM XapaKTepusyeTcd
yIoaJleHreM BCeI'0 SK30Ha WJIM 5SK30HOB, HaxXOOANMXCId BHe paMKU
CUMTHBAHUSA, WIM »OyIUIMKaluMe’ OOHOTO WM HeCKOJbLKMX DK30HOB,
MMeeT TIIOTeHIMaJl K HapyIeHV© IPpOOYLUUMPOBaAHUA (QYHKUIMOHAJBEHOTO
OMCTPpOOMHa, OpMuBOnAmeMy K DMD.

Bruio ODHapyXeHOo, yTo MeHee TaxeJad bopmMa MBEIIEeUHOM
ouCcTpoduu, MelleuyHasda aucTpodms Bexkepa (BMD), BO3HMKaeT, KoOI'Ia
MyTalud, Kak IIpaBuUJIO, OeJleuMd OIOHOI'O WM HeCKOJIbBKUX 5HBK30HOB,
OIPUBOIMUT K IMIPaBUJILHOM paMKe CUMTHBAHUSA IO BCeMYy TPAaHCKPUIITY
OuCcTpodmMHa, TakK UTO TpaHchaduma MPHK B OeJIoOKk He TepMHUHUPYyeTCd
[IpexneBpPeMeHHO . Ecom coemgMHeHMe  BHIIEJIeXallMxX WM HIKeJIeXallx
SK30HOB IPpM MNPOLEeCCHHTe MyTaHTHOW Ipe-MPHK mucTpodmHa coxpaHsaeT

NpaBUJIbHYID paMKy CUMTEBaHMA I'eHa, pesyJjbTatoM d4dejdeTrcsa MPHK,

Kooupykmas ©OeJIok C KOPOTKOW BHYTPeHHel Iejlelueln, KoTOpAada
COXpaH4deT HeKOTOpYKn aKTUBHOCTE, yTo [IPUBOOUT K  deHOTUIlY
Bexkkepa.

Ha nOpoTaXeHUM MHOTHX JIET M3BECTHO, UTO HOeJlellsa DK30Ha WIu
DK30HOB, KOTOpasd He M3MeHsdeT paMKy CUMTHBaHMA OeJika IOUCTPpOodMHE,
ODaeT HauvaJjio ¢eHoTuny BMD, B TO BpeMd KakK »OeJleliMd 5SK30Ha,
KOoTopasd BHE3HBaAeT CIOBUI B paMKe CUMTHBaHMEe, IOaeT Hauvajo DMD
(Monaco, Bertelson et al. 1988) . Kak npaBwuio, My Taln
OUCTpOoOMHAE, BKJIKUASA TOUKOBLEE MyTalMM UM LOeJlIellM DK30HOB, KOTOPHE
M3MEHSAIT paMKy CUMTHBAHUSA ", TakKMM obpasoM, IpepEBAanT
Haojexamylo TpaHcagauun Oejika, OpueondT kK DMD. Takxe cJjenyerT
OTMETUTEL, UYTO HEKOTOPpHe IHaumMeHTEl ¢ BMD wm DMD wuMenT IeJieluu
SK30HOB, OXBaTHBAaAKIIME MHOXECTBEHHHE DK30OHH.

MomyJaupoBaHMe CIJIaiCMHTI'a MyTaHTHOM Inpe-MPHK 1nucTpodmHa C



MCIIOJIL30BAaHMEM AaHTUCMBICJIOBEX OJIMTOPUMOOHYKJIEOTHUIOB OIMCAaHO IJiA
YCJOBUM kak 1in Vvitro, 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
IIPOIIYyCKAaHMS SK30HOB B MOIEJIM Ha Memax mdx onmcadH Wilton et al.
(Wilton, Lloyd et al. 1999). IlyrTeM HaleJMBaHUSA aHTHUCMECJIOBOM
MOJIEKYJIEI Ha IOOHOPHEIM YUaCTOK CIJIaMCHMHIa MHOYLUVPOBAJIM YCTOMUMBOE
n 20PeKTUBHOE IIPOIIYyCKaHMe DkK30Ha 23 B MPHK 1gucTpodmHa 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
OJIMTOHYKJIEOTUIOOB. BmIJIO o0OHapyXkeHO, UYTO, B TO BpeMsa KakK IIepBHMU
AHTHCMEICJIOBOM OJIMTOHYKJIEOTHI, HalpaBJIeHHHM Ha OOHOPHHM Yy4YaCTOK
CILIaiCMHT'a MHTpPOHa 23, VHOYLIMPOBAJ YCTOMUMBOE IPOIyCKaHUe

OK30Ha B TII€PBUUYHEX KYJIETUBUMPYEMEIX MroBJjlacTax, STO COeIMHEeHNe

BBLIIO 3HAUYNTEJILHO MeHee 20beK TUBHEM B KYJIBTYpPax
VIMMOP T aJIM30BaHHBIX KJIETOK, DKCIIPEeCCUPYIOINX BEICOKME YPOBHU
oucTpodrHa. OODHAKO IIOCJe YCOBEpPIEeHCTBOBAHMS  HalLleJMBAHUA U
KOHCTPYKLUUM AHTVCMBICJIOBEIX OJIMTOHYKJIEOTUIOB crienudmuueckoe

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

HenmaBHO HayvaJluCh MCCIIeoOBaHUA oid pemeHna PO BJIEMEL
OOCTVXEHUSI OJIUTEJILHOM DSKCIPeCCUM OUCTPodMHA, COMNPOBOXIAIMEVCI
MVHVMAJIEHEIMY HeOJIaroNpUATHEIMU 50deKTaMrM B TKaHAX, I[IOPaXeHHHX B
pesyasTaTe OTCYTCTBUA OuCcTpodUHAa . BHYy TpUMEIIEUHA S MHBEKINUS
AHTUCMEICJIOBOTO OJINTOHYKJIEOTHUTA, HalleJIEHHOTO Ha DK30H 51
(PRO0O51), B mnepenHK OOJNBMEOEPIOBYK MBIIILY Y UYeTHPEX I[IalMeHTOB C
DMD mpmBOIMJIa K CIEeUMPUUECKOMY IIPONYyCKaHMK »K30Ha 51 0e3 KaKux-—
JIMoo KJIMHUYECKHA 3aMe THEIX HeOJIaTonpu A THEX 20bexrTOR (Mann,
Honeyman et al. 2002; wvan Deutekom, Janson et al. 2007).
VccrnenoBaHMsa, HalpaBJIeHHBE Ha CHUCTEMHYK OOCTaBKY AHTUCMEICIIOBOI'O
dpochopommaMmMIaTHOTO MOPOOIMHOOJIUTOMEPA, KOHBOIUPOBAHHOTO C
IIPOHMKAKIYM B KJIETKY IHentunoM (PPMO), HalLeJeHHOT'O Ha BDK30H 23 VY

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



Besika OUCTPpO®MHA B CKEJIETHHX UM CepIeuHHX MHIIlax 6e3 nommalmencsd
obHapyXeHUI TOKCHUUYHOCTM (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
OJIUTOHYKJIEOTUHOOB (SSO) misa JiedeHmMs DMD OCHOBaHH Ha TexXHOJOI'MU
SSO, VHIOIYLUPpYOIEeN  ajJbTepPHAaTUMBHEI  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 IUCTPOOMHA, UM YCOBEPIEHCTBOBAHHHX KOMIIO3UIMAX
IOJIS IOOCTaBKM B MHIIH M clIocofax TepaleBTUUEeCKUX IIPpUMeHeHUM IIpu
DMD.

CYIHOCTh M3OBPETEHUA

B onmHOM acnekTe wMu300peTeHUMEe OTHOCUTCH K aHTUCMECIJIOBOMY
OJIUTOMEPY OJIMHOM 20-50 HYKJIEOTULOOB, CIIOCODHOMY CBA3HBATH
BHIOPaHHYK MMIIeHb, OJS MHOYKLUUM I[IPOIYyCKaHMA DK30HOB B TI'eHe
oucTpodrHa  UeJioBeKa, roe AHTUCMEICJIOBOM  OJIMTOMEDP COIEepPXUT
[IOCJIEOOBATEJIbHOCTE OCHOBaHUM, KOoTOpad crieunudomuueckKm
rubpunonu3lyercsa C ob6JacTbi-MMIIeHBID 2K30Ha 44, BHIOpaHHOM U3
TPYIIE, cocTogmer m3 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 CTRPYKTYpaMuM MOPQOJIMHO, M T'Oe
KOJIbIIEBHE CTPYKTYPEH MOPOJIMHO CBA3aHEH bochopcoIepxammMm
MeXCYODBLeOMHVNUHEMY CBSA3AMM, 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 TPYIIHE, cocTodmer m3 SEQ ID NO: 1 m 4-8. B OpyTroM
BapuaHTe OCymMeCcTBJIeHMS aHTHUCMEBICJOBOM  OJIMTOMEp MMeeT  IOJIUHY
OpUOIU3UTEJIEHO OT 20 mo 30 HYKIJIeOTMHOOB WM IPUOJIU3UTEJIEHO OT 22
oo 28 HYKJIEOTHUIOB. B OIpYyT'OM BapMaHTe OCYIEeCTBJIEHN A
IOCJIeIOBATEJILHOCTE COCTOMT M3 IIOCJEINOBaTEJIbHOCTM, BHOpPaAaHHOM U3

SEQ ID NO: 1 m 4-8. B OOHOM BapMaHTe OCYIECTBJIEHUS MN300peTeHue



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

B IOpyroM acrnexkTe M300peTeHMe OTHOCUTCHS K aHTUCMECIJIOBOMY
OJINTOMEPY, KOTOPHM XUMHMUECKM CBS3aH C OOHOM WM HEeCKOJbKUMU
JacTaMyM WM KOHBOIUPYEeMBMU CTPYKTYypaMu, KOTOPHE [IOBHIIAIT
aKTMBHOCTE, KJIETOUHOEe  paclpeleljieHNre WM  KJETOUHHM  3axBaT
AHTMCMEICJIOBOT'O oJiMToMepa, HapuMep, TaKVMU Kak MoOJIeKyJia
[IOJIND TUJIEHTJIMKOJIA . B OIPYTUX BapMaHTax OCYIEeCTBJIEHN A
AHTUCMEICJIOBOM 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, MOJS WHOYKIUM T[IPOINYyCKaHMA SK30HOB B TeHe
OIMCTPpO®MHa  UYeJIOBeKa, roe AHTMCMEICJIOBOM  OJIMTOMEP COIEepPXUT
[IOCJIENOBATEJILHOCTD OCHOBAaHUM, KOTOopad crneun@uueckKm
TUOPUON3YETCA C OOJNacCThbI-MMIIEHB  BK30HAa 44, BHOpaHHOM U3
TPyIH, cocTogmen w3 H44A(-07+15), H44A(-08+15), H4A4A(-06+15),
H44A (-08+17), H44A (-07+17) u H44A (-006+17), rme OCHOBAaHMA
OJIMTOMEPa CBSA3aHE C KOJBIUEBEMM CTPYKTYpaMu MOPQOJIMHO, U T'Oe
KOJIBLEBHE CTPYKTYPH MOPOQOJIMHO CBA3aHH I[10 CYHECTRBY He3apSIKeHHBEMU
bochopocomepxallM MeXCYOBeIMHUUHEIMY CBA3AMM, CBASHBAKIVMMM as30T
U3 KOJIBIUEeBOM CTPYKTYPH MOPOOJIMHO C 5’ —2K30UUKIMUECKUM YTUIepOIOM
cocelHeM KOJILIEBOM CTPYKTYPH. B OIHOM BapMaHTe OCYIEeCTBJIEHUS
5%-35% cBs3elM AaHTUCMECIJIIOBOIO OJMI'OMEepa SABJIATCS IIOJIOXUTEJILHO
3apSXeHHEIMM . B IOpyT'OM BapMaHTe OCYIHEeCTBJIEHMS MeXCyObeIMHUUHEE
CBA3U AaHTMCMEICJIOBOT'O oJIMTOMEepa ABJIAKTCSA He3ap SKeHHBMU u
yepenymonTcd co CBA3AMA, KOTOPHE ABJIAKTCSH [IOJIOXUTEJIBEHO
3apSXeHHBEIMM [OIpM  QUMBUMOJIOTMYECKUX  3HadveHUax  pH, Tne  oOfmee

KOJIMYEeCTBO IIOJIOXMTEJIEHO 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

MeXCcyBbBeIMHUMUHLEE CBA3M. B HEKOTOPHX BapraHTax OCyleCcTBJIeHUS
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 OBTb 3aMeHEeH TMMMHOM.

B OIIHOM acIrieKTe AHTUCMEICJIOBOE COelMHEHNUE COIEePXUT
bpochopocomepxramme - MeXCYOBLEeOIMHUUHEE CBA3U, CBA3HBAaKIME asoT
MOPQOJIMHO OOHOM CyOBeIMHMIH C 5'-3K30LUUKINUECKUM YIJIEePOIOoM
cocenHeu CyOBENMHUIIE, roe CBA3U IpencTaBJISaoT cobomn

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

roe  Y1=0, 72=0, Pj npencraejdgaeT cofo¥ TIYPUHOBYI  WMJIMU

4

IMPUMUIOMHOBYH O0pas’yolyl Iapy 4YacTb, 20QeKTMBHYID IJIS CBS3HBAHUA
yepes cleluudpuuecKre IJIS OCHOBAHUNM BOINOPOOHHE CBA3M C OCHOBAaHMEM
B IOJMHYKJIeOTUOe, U X IpencTaBjgeT coboM aJIkuj, aJIKOKCHU,
TUMOAJIKOKCHK, WIM aJIKMJlaMMHO, Halpumep, Ioe X=NR,, IOe KaxIwi R
He3aBUCKMO IIpenOcTaBjigeT coboy BOOOPOIL MIM MeTuJI. ONMCAaHHBIE BHIIE
MeXCyOBeOIMHMUHEE CBA3M, KOTOPHE HABJAOTCS He3apsSXKeHHBMM, MOTYT
UyepenoBaTbCH co CBA3AMA, KOTOPHE ABJIAKTCSH IOJIOXUTEJIEHO
3apSXKeHHBEIMM [IPpUYM  QUM3UMOJIOTHUUYECKMX 3HaueHnAax pH, Tne  oOfmee
KOJIMUECTBO IIOJIOXUTEJNLHO 3apsSXeHHHX CcBA3eM 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 CIA N:13/118298, koTopad BKJIOUeHA B HacToOdAlee
OIMCaHMe B IIOJIHOM OO0meMe.

B cooTBeTCTBUMM C OIOHMM AacIlleKToM, Ku300peTeHre OTHOCUTCHA K
aHTMCMEICJIOBEIM  MOJIEKYyJiaM, CIIOCOBHEIM CBSA3HBATHCA C  BHOpPaHHOMU
MUIIEHBIO B npe-MPHK OMCTPOdMHA yeJIOBEKA, 0oJIs MHIOY KL/
IPONIyCKaHMAag 5SK30HOB. B IpPYyI'OM acllekTe Mu300peTeHMe 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 HOOCTHI'aTh IIyTeM CBSA3HBaAHMA OBYX WM 0OO0Jiee MOJIEKYJI
AHTUMCMEICJIOBHX OJIMTOHYKJIEOTHUIOB .

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

OTXWUI'a, BHOPaAHHOM M3 TPYINE, 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
Y4aCTKOM OTXKUIa, MHOYLUMPYS [OpOoIlyckaHMe 5k30Ha 44. B oIHOM
BapMaHTe OCYMeCTBJIeHUS aHTUCMECJIOBOM OJMTOHYKJIIEOTUI MUMEEeT IJIMHY
orT 25 mo 28 HYKJIEOTHIOB.

B IOpyroM aclekTe M300peTeHMe OTHOCUTCHA K  BHIOECJEHHOMY
AHTUCMEICJIOBOMY OJIMTI'OHYKJICOTHIOY IJMHOM oT 20 pmo 50 HYKJIEOTUIORB,
BRJIOUAKIEMY I10 MeHbmel wMepe 10, 12, 15, 17, 20 wiu ©0oJee
HYKJIEOTUIOOB  HYKJEOTUMOHOM  IOCJeNOBaATEeNIbLHOCTH, BHIOpaHHOM U3
TPYIIEL, cocTOodmer U3 SEQ ID NO: 1-12, 46 wm 47, rae
OJIMTOHYKJIEOTUL CIeUudnuUIeCcKM IUBpUOIU3YyeTCa C 00JaCTh-—MUIEHB
»K30Ha 44 B T'eHe OUCTPOPMHA M MHIOYLMPYET IpOollyCKaHMe »K30Ha 44.
B oIHOM BapMaHTe OCYMeCTBJIEHMS OCHOBaHMA THMMMHa B SEQ ID NO: 1-
12, 46 u 47 Heobsg3aTelIbHO NPedCcTaBJIART CcoOoM ypaluuil.

VImocTpa TUBHEE aHTUCMEICJIOBEE IIOCJIENOBATEJILHOCTH,

HalleJIEHHBE Ha 5BK30H 44, BKIKUAKT I[I0OCJeIOBaTEeJIbHOCTHU, 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): 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: ©);

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
cneuupmuueckm rUbpUIM3yeTCcd C YydacTKoM oTxmura H44A(-07+17),
TakuM kak SEQ ID NO: 1. B @»Opyr'oM BapMaHTe OCYIEeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEP CHelUuduueckKM IUOPUOM3YEeTCS C YJaCTKOM
omknura H44A(-07+20), Takmm kak SEQ ID NO: 2. B »OpyroM BapHMaHTe
OCYIEeCTBJIEHUA aHTUCMHCIIOBOV OJUTOMEP CHeludrMueCKr IUOPUIN3YETCS
c yuyacTkoM omxura H44A(-07+22), TakmM kKak SEQ ID NO: 3. B
IpyTOM BapMaHTe OCYyWeCTBJIEHNA AHTVCMEICIIOBON OJINTOMED
Crneuudmuueckm ImMOpUIM3YyeTCsa C ydacTKoM oTxkwura H44A(-8+15), Takum
kak SEQ ID NO: 4. B OpyI'OM BapMaHTe OCYMEeCTBJIEHUSI aHTUCMECIIOBOM
OJIMTOMEP CHeUMIUUECKM I'HMOPUIM3YETCS C YydacTKOM oTxura H44A (-
7+15), TakuM kak SEQ ID NO: 5. B IpyI'OM BapMaHTe OCYIeCTBJIeHUA
AHTUCMEICJIOBOM OJIMTOMEP CHelUMdUUueCKM IMOPUMOMI3YETCsS C Yy4daCTKOM
omxura H44A(-6+15), TaxkuMm kKak SEQ ID NO: 6. B mOpyTroM BapHuaHTe
OCYMECTBJIEHUS aHTHUCMEICJIOBOM OJUITOMep cleludpuuecky IMOPUIANIYETCH
C ydacTkoM oTxwmura H44A (-8+17), TakuM kak SEQ ID NO: 7. B mpyroMm
BapMaHTe OCYMeCTBJIEHVS  aHTUCMEICJIOBOM  OJIMTOMEp  CHeludUuUecKH
TUbpuIn3yeTcsa C ydacTKoM OTxura H44A(-6+17), Takmm kak SEQ ID
NO: 8. B OpyroM BapuaHTe OCYMEeCTRJEHMS aHTUCMEBICIOBOM OJUIOMED
crneunuduueck ITUOpUIM3YyeTCcsa C ydacTKoM oTxmura H44A(+77+101),
TakuM kak SEQ ID NO: 9. B @mOpyI'oM BapuaHTe OCYIeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEP CHelUudUuecKMu IUOPUON3YEeTCS C YYaCTKOM
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
crneunudruueckm IUMOpUIM3YyeTCd C YydacCTKOM oOTxmI'a H44A(+62+85),
TakuM kKak SEQ ID NO: 12. B [OpyroM BapMaHTe OCYIMeCTBJIeHUA

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

B HEKOTOPEIX 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[IO0 M300peTeHMH He akKTuBupyiT PHKazy H. B
HEeKOTOPHX BapMaHTax OCYIECTBJIEHMSA aHTUCMEICJIOBEE OJMIOHYKJIIEOTUIEL
comepXaT HENPMPONHHEM OCTOB. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHUS
J4acTM CaxapoB OCTOBa OJMIOHYKIIEOTHMIa  3aMeHeHH HellpUPOIOHBMM
yacTaMy, TaKuMMM KaK 4dacTu MOpPQOJIMHO. B  HEKOTOPHX BapuaHTax
OCYIIEeCTBJIEHU I AHTUCMEICJIOBHE OJINTOHYKJIEO TUIEL VMEKRT
MeXHYKJIE€OTUIHEE CBA3U oCTOBA OJIMTOHYKJIEOTHUIA, 3aMeHEeHHHEEe
HellpMPOOHEIMM MEXHYKJICOTUOHEIMY CBA3AMM, TaKMMU KaK CBA3UM Uepes
MOOUOGUUMPOBAaHHEE bocbaTe. VI cTpaTUBHEE MOOUOGMUMPOBAaHHEE
dochaTE BKJIOUAKT MeTUIIOOCPOHATEHL, MeTUJIGO0CHOPOTHMOATH,
dpocoopomMopdoIMIaTH, docooponunepasumaTel u pochopoamMmmaTe. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHUS AaHTHUCMECJIOBOM OJMIOHYKIIEOTHU
npencTaBJyfgeT cobo¥ 2/ -0-MeTUJIOIUTOPUDOHYKIECOTUI WU [IeITUOHO-—
HYKJIEMHOBYIO KUCJIOTY .

B HEKOTOPEIX BapMaHTax OCYIWEeCTBJIEHNA aHTUCMEICJIOBEIE
OJIMTOHYKJIEOTUOH CcoOepXaT MOoOIudMKauMM WM 3aMeHB OCHOBAaHUM.
Hamopuwmep, OIpeneJjIeHHHE  HYKJIEOTHIOHEE OCHOBAaHMA  MOTYT OHITH
BHIOpPAHE OJIS YBeJMUeHMHA adOMHHOCTM CBSA3HBaHMA  aHTUCMEBICJIOBHX
OJIUTOHYKJIEOTUIOOB, OIMCAHHEX B HACTOAWleM ONMCaHuM. OHM BKJIOUAT
5-3aMelleHHEe [IUMPUMMOMHE, 6-a3alupuMyuiouHael u N-2, N-6 u 0-6-
3aMelleHHEEe Iy PWHEL, B TOM  UUCJIe 2—-aMUHOIIPONINJIaleHH, 5-
OPONIMHWMIIYPAaUWII, S5-NPONMHUILIMTO3MH U 2, O6-IMaMMHOIIYPMH. DBBUIO

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

OyIJIeKca HYKJIEMHOBEIX kucijor Ha 0,6-1,2°C, M 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, COCTOAmMEeN M3 LIMTO3MHAa, THMMHaA M ypalujla. B oOIOHOM
BapMaHTe OCYUEeCTBJIEHMSA LS-3aMelleHHOe J[IMPUMUIOMHOBOE OCHOBAaHME
npencraBJIgeT cobomn 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 BKJYaeT OOHY MJIM HEeCKOJbKO 3aMeH Ha  b-
METUJILMTOSUH OTIOEeJIbHO WMJIM B KOMOMHaALUM C IOPpyToM MoOOMbMKALIMElM,
TakoM kKakK MoOuoukaumm caxapa 2'-0-MeTOKCHUDTHMJIOM. B IOpyToM
BapuaHTe OCYIeCTBJIeHMS AaHTUCMHCIIOBOM OJIMIOHYKJIEOTHMI BKJIOUAET
OOHY WJIM HECKOJIbBKO 3aMeH Ha 2, ©6-IMaMUMHOIIYPMH OTHOeJILHO WJIM B
KOMOVHAaIIMY C OPpYyTOoW MOOUOUKALIMEN.

B HEKOTOPHIX BapMaHTax OCYIEeCTBJIEHUA AHTVCMEICJIOBOM
OJIMTOHYKJIEOTU  XMMMUECKM CBS3aH C OIOHOM WM  HEeCKOJbKUMU
JacTaMM, TakKuMM KakK 4JacThb [NOJMBTUIIEHTJIMKOJIS, WM KOHBOIUPYEMBEMA
YyacTaMM, TakKuMMM Kak OOoTaTHEM apIMHMHOM T[POHUKAKIMKM B KIETKY
IenTmn (HampuMep, SEQ ID NO: 24-39), KOTOPEE  I[IOBHIIAIT
aKTMBHOCTB, KJIETOUHOEe  paclipelleJieHre MM  KJEeTOUHHM  3axBaT
QHTUCMEICJIOBOT'O OJIMTOHYKJIeOTHIOa. B OIHOM WJUJINCTPATMBHOM BapMaHTe
OCYIEeCTBJIEHUA apIMHUH-OOTATHM I[IOJMUIIENTUI KOBaJIEHTHO CBA3aH Ha
ero N-kxoHIeBOM wmIM C-KOHIEBOM ocTaTke ¢c 3'- wmiu 5’ -KOHLOM
AHTMCMEICJIOBOT'O CcoeIVMHeHMA. Takxe B WIJIOCTPaTMBHOM BapMaHTe
OCYIECTBJIEHUS AaHTHUCMBICJIIOBOE COeIMHEeHMEe COIOepPXUT CyOBbeIMHUIIE
MOPOOJIMHO u dochopocomepxramme 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  BEeKTOp IMNpenOcTaBjisgeT cobor  MOOAUOUIMPOBAHHEM
PETPOBUPY CHEIM VI HepeTPOBUPY CHEIM BEKTOP, Takou Kak
aleHOaCCOUUMPOBAHHEN BUPYCHEM BEKTOP.

B Ipyrom acrnexkTe M300peTeHMe OTHOCUTCA K dpapMaleBTUUECKUM
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KOMITIOBULMAM, KOTOPHE BKJIKNUAKT AaHTUCMEICJIIOBHE OJMI'OHYKJIIEOTUIE,
ONMCAaHHHE BHIIE, ¥ COJIEBOM pPacTBOP, KOTOPHM BKJUaeT ¢ochaTHHEM
Oybdep.

B IOpyroM acrliekTe M300peTeHMe OTHOCUTCA K aHTUCMBCJIOBEM
MOJIEKYJIAaM, BHOPAHHEM W/UJIM analTHPOBAHHEIM IJIS CIOCOOCTBOBAHUS
OIpOoPUIIaKTUUECKOMY MJIM TepalleBTUUECKOMY JIEUEeHMI TeHeTUUeCKOI'O
HapymeHusd, BKJIOUAKMMM IIO0 MeHbIIeM Mepe OIHY aHTUCMECIIOBYIO
MOJIEKYJIY B dopMe, MNPUTOOHOM IJIS OOCTAaBKM IMalMeHTY.

B mpyroM acrekTe uzobpeTeHMe OTHOCUTCHA K CIOCO0y JIeueHUud
naluuMeHTa, CTpaJaKnmero I'eHeTUMUeCcKMM 3abojieBaHMeM, TI'Ie B TeHe,
KoOupyKlleM KOHKpPeTHHM OeJIoK, CyIecTBYyeT MyTalusa, U Ime 20dekT
MyTalliM MOXeT OHTh YCTPaHeH IIPOoNyCKaHMeM 3K30Ha, BKJKUYAKIEMY
cramur: (a) BHOOpa aHTUCMEBEICJIOBOM MOJIEKYJIEL B COOTBETCTBUM CO
criocobamm, OIMCAHHBEIMM B HacTodmeM oIMcaHuM; M (b) BBemeHHUd
MOJIEKYJIH  IallMeHTYy, HYXIaKIeMy C S B TaKOM  JIEUEHUMN. Taxxe
n3obpeTeHne OTHOCUTCSH K [IPMMEHEeHMK OUMIIEHHHX ¥  BHIEJIEHHEBIX
AHTUMCMEICJIOBHIX OJIMTOHYKJIEOTHUIOB I10 M300pPeTeHUK IJIA M3TOTOBJIEHUS
JIEKapCTBEHHOT'O CpenacTBa IJIA JIEUEeHUS I'eHEeTUUeCKOoTo 3abojileBaHu4g.

B IOpyroM acrliekTe M300peTeHMe OTHOCUTCHA K CIOCOOy JIeUeHUSd
COCTOSHUSA, XapaKTepusyKmeroca MBIIEUYHOM  OucTpodmen  [omeHHa,
KOTOPEM BKJIOUaAeT BBeleHMe MHaluMeHTy 20OeKTMBHOTO KOJMUEeCTBAa
COOTRBETCTBYIIIMM oBpas3oM CKOHCTPYUPOBAHHOTO QHTMCMEICJIOBOT'O
OJIMTOHYKJIEOTHUIa IIO M300peTeHMn, IMIOOXOOAMero OJaI KOHKPEeTHOTO
TeHeTUMUEeCKOTO IOBpexXIeHMda Yy DTOTo IalMeHTa. Kpome  TOTO,
n300peTeHre OTHOCUTCA K  CHocoly HNpodMIaKTUUEeCKOTO JIeUueHUI
nauMeHTa IJIS OpelylnpexiIeHUMS WM MUHUMM3ALUUYM 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 AHTUCMEICJIOBOM OJIMTOHYKJIIEOTUL 1o HaCTOAMeMY
n300peTeHNno, YIAKOBAHHEM B IIOOXONAMNWM KOHTEeWHep, W MWHCTPYKIUU
10 TIPVMMEHEHND.

STU ¥ OpyI'Me 3amauu U IIpM3Haku OynyT O6oJiee IIOHSATHEMM II0CJIE

IIpouTeHMA IIpedCTaBJIEHHOT'O HIMXe HO,JIpO@HOI‘O OIIMCaHMA MBO@peTeHMF[
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B COBOKYIHOCTM C OQpUIYpaMu.

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 npencraBJieH KOHBOIAT, Kak M Ha OouIr.lB, Ime cBA3M
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 npencTaBJIeHa CxXeMa peakKlIuMM IJA TIOJIYUYEeHUS
JMHKepa OJ4 TBepOoda3HOTO CHMHTEe3a M TBepIoV IMIOJIOXKKM OJIS CHUHTe3a
OJIUTOMEPOB .

Ha our.3 wm 4 opencrTaeJieHE  I'padmky, COOTBETCTRYKIME
DKCIIEPUMeHTaM, OEeMOHCTPUPYIOIUM OTHOCUTEJILHYIO AKTUBHOCTB
WJIJIIC TP aTUBHEIX AHTUCMEICJIOBEIX OJINTOMEPOB oJisa VHOY KN
IpONyCKaHusg 5k30Ha 44 B KyJIbTUBUPYEMEX KJeTKax padbIoMMOCapKOME
yeJIOBeKa. PHK, BHIIEJIEHHYIO nus3 KJIETOK padbooMMoOCapKOMEL,
00paBoTaHHEX YKaz3aHHBEMM OJIMTOMEepaMM, IoABepTraju cleludruuecKom
aMIiIMomuKaumuMy »SK30Ha 44 ¢  MCIOJb30BaHMeM TI'HespmoBou OT-IIIP c
MNOCJIEOYIMM TeJIb—2JIEKTPOPOPpe30M ¥ KOJMUECTBEHHHM OlpeneJIeHueM
VHTEHCUMBHOCTM TIIOJIOC. JlaHHEE HaHeCeHH Ha TIpadmuk B KadecTBe 3
[IPOIIYyCKaHMA DBK30HOB IIpM OlleHKe ¢ nomombio I[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) MOIpelcTaBJIAnT coboM onyOJIMKOBAHHHE 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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IPONyCKaHMA BK30Ha 44 B [NepBMUHEIX MMOOJIACTax deJloOBeKa.

[IOOPOBHOE OIIMCAHUE M3OEPETEHNWA

BapMaHTH OCYIEeCTBJIEHNA HaCTOALEeI'0 M300peTeHMsa OTHOCUTCH,
TJIaBHEM obpasomM, K YCOBEPIEHCTBOBAaHHEIM aHTMCMEICJIOBEM
COeOMHEHUSIM U K crnocofaM UX IIpMMEHeHMS, KOTOpPHe ClIelUuduuyecKm
IpenHa3HaudeHsl oJisa VHOYKIUA IpOoIyCKaHmUsa DK30HOB B TeHe
OIMCTPpOodMHa UYeJioBeKa. JIUCTPOoOMH UIpaeT XMIHEHHO-BaXHYH POJIbB B
OYHKIMOHUPOBAHMUM MBI WM  pas3JiMudHbele 00ycJaBJMBAEMHE  MBIIIaAMA
3ab0JIeBaHUA XapaKTepu3yKonTCcsa MyTaHTHEMM QopMaMM STOT'O TI'€Ha.
TaxkuMm obpasom, B onpenejyleHHHX BapMuaHTax OCYIEeCTBJIEHNA
YCOBEPUEHCTBOBAHHEIE AHTUCMEICJIOBHE COenMHEHUS, ONIMCAaHHHE B
HaCTOAMEM OINMCAHUM, MVHOYLUUPYIT IIPOINyCKaHMe SDK30HOB B MyTaHTHHX
dopMax TeHa OUCTpOPMHa UYeJIOBeKa, TaKMxX KaK MYyTaHTHEE TEeHH
IVCTpOodMHAa, BCTpedvammMecd IPM MBIIeUHOM OucTpodum OomeHHa (DMD)
¥ MHIIEUHOV OUCTpodumu Bekkepa (BMD) .

Bciencreue COOBITUM abeppaHTHOTO CILJIaicHMHTa MPHK,
BH3HBAEMEIX MyTalMAMM, 3TM MYyTaHTHBE TeHH OUCTPOQMHAa UYeJloBeKa
IO BKCIOpeccUupyiT OedbeKTHHM O0eJlok OucTtpodmHa, Jmbo Boobme He
SKCIPECCUPYT MHNOOOAKMUVCA M3MEepeHu IUCTPOOMH, UTO ABJIAETCSH
COCTOAHUEM, KOTOpoOe IMIPMBOOAMT K pPasJIMuHEIM QopMaM MBIIEYUYHOMN
oUCTPOGUM. IOia N3JIeUeHN I 2TOTO COCTOSHUA aHTMCMEICJIOBEE
COeOMHEHMA II0 HacToAlleMy M300peTeHU I'MOPUIOM3YTCA C BHOPaHHEMU
obJjlacTaAMM IIpelBapUTEeJIbHO TIIpolleccupoBaHHOM PHK MyTaHTHOTO T'eHa
oUCTpodrHa yeJIOBeKa, VHOYLIUPYIOT IponIyCcKaHue SK30HOB u
nnbdepeHellalbHEY CIJIAMCUMHT B D2TOM B MHOM CcJiyyae abeppaHTHO
crlamcupyemMmo MPHK mucTpodmHa, M, TeM CaMbM, I[I03BOJISIT MHIIEUHBM
KJIETKaM NPOoOylMPOBaTh MPHK-TpaHCcKpuUnT, KOTOPLM KOoOupyeT
OYHKIUMOHAJILHEM  0eJIOK IUCTpodMHA. B ompelleJIeHHEIX BapMaHTax
OCVyIeCTBJIEHUS I[IOJIYyYEeHHEI HeJlok oucTpodmuHa He obga3aTeJIbHO
ABJgeTCcd dopMoM IUCTpOodMHa "AuMKOTo THHa", a BMeCcTO BTOTO
ABJIAEeTCSH YKOPOUEeHHOH, HO BCe eme OYHKIUMOHAJIbLHOM VI
NOJNYyQYHKIMOHAJLEHOM QOpPMOM IUCTPOOUHA.

[IyTeM yBeJIMUeHUS 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 XapaKTepusylTCcHad DKCIpeccued ITedeKTHHX O0eJIKOB IMCTpodMHa
BCJIeOCTBME abeppaHTHOT'O CILJIaiCHMHTa MPHK. Creunpmuecrme
OJIUT'OMEPHL, OIIMCaHHHE B HacTodAmeM  ONMCaHuu, KpoMe TOTO,
oBecrneurBanT YCOBEPIIEHCTBOBAHHOE CIelMdrMuecKkoe HalleJIMBaHME Ha
DK30HH OUCTPOOMHA OTHOCUTEJIBHO IOPYIMUX MUCIOJb3YyEeMEIX OJMI'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 HYKJIEOTUIOB, CcIiocofHOMY CBA3HBATH
BHIOPaHHYK MMIIeHb, OJS WHOYKIUM [IPOINYyCKaHMA 5SK30HOB B T'eHe
OIMCTPpOo®MHa  UYeJIOBeKa, roe AHTUCMEICJIOBOM OJIMTOMEP COIEepPXUT
[IOCJIEOOBATEJILHOCTE OCHOBAaHUM, KOTOopad crneund@uueckKm
TUOPUON3YETCA C OOJNNacCTh-MMIIEHB  BK30HAa 44, BHOpaHHOM U3
TPYIIe, cocTogmen m3 H44A(-07+15), H44A(-08+15), H4A4A(-06+15),
H44A (-08+17), H44A (-07+17) u H44A (-006+17), rme OCHOBAaHMA
OJIMTOMEPA CBSA3aHE C KOJBIEBEMM CTPYKTYpaMyM MOPQOJIMHO, W IT'IOe
KOJIbLEBHE CTPYKTYPEHL MOPDOJIMHO CBA3aHH bochopocomepRaMU
MeXCYODBeOMHVUUHEMMY CBSA34AMM, CBA3HBaAKIMMM a30T MOPOOJIMHO OIOHOM
KOJILIIEBOM CTPYKTYPH C 5/ -3K30LUMKIMUECKMM YIJIEPOIOM COCeIHeMN
KOJIbLIEBOM CTPYKTYPHL. B OIOHOM BapMaHTe OCYIleCTBJIEHN A
AHTUCMEICJIOBOM OJIMTOMEP COIOEepPXUT I[IOCJelOoBaTeJIbHOCTL OCHOBAaHUM,
BHIOPAHHYID M3 TPYINE, cocTodmel m3 SEQ ID NO: 1 m 4-8. B mOpyroMm
BapMaHTe OCYmMeCTBJIEHMS  aHTHUCMBICJIOBOM  OJIMTOMEp MMeeT  IOJIMHY
OpubIn3nuTeJJsHO OoT 20 mo 30 HYKIeOTHMIOB MM HNPUOJIU3UTEJIEHO OT 22
oo 28 HYKJIEOTHUIOB. B OIPYyT'OM BapMaHTe OCYIEeCTBJIEHNA
IOCJIeIOBATEJILHOCTE COCTOMT 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 EMBEMN JacTaMA, KOTOPHE TTOBHINAKT
aKTMBHOCTB, KJIETOUHOE  pacIllpelleJIeHre  WJIU KJIE TOUHBIMN 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 IIelITUIOM,
TakMM Kak I[IOCJIeIOBaTeJIbHOCTL, BHOpaHHas u3 SEQ ID NO: 24-39.

B 1OpyroM acriexkTe, MU300peTeHMe OTHOCUTCH K aHTUCMECIJIOBOMY
OJIUTOMEPY OJIMHOM 20-50 HYKJIEOTUIOB, CIIOCODOHOMY CBA3HBATH
BHIOpPaHHYI MUIIeHb, OJS MHOYKLOUM I[IPOIYyCKaHMA HDK30HOB B TI'eHe
OUCTpOodMHaA  UeJIoOBeKa, roe AHTUCMEICJIOBOM  OJIMTOMEP COLEepPXUT
[IOCJIeOOBaTEeJIbLHOCTE OCHOBAaHUM, KoTopasa crneunudpmuueckKm
TUOPUON3YETCA C OOJIaCThIO-MMUIIEHB  BK30HAa 44, BHIOPAHHOM U3
TPYIIe, cocTogmer mu3 H44A(-07+15), H44A(-08+15), H44A(-06+15),
H44A (-08+17), H44A (-07+17) u H44A (-06+17), rme OCHOBAaHMA
OJIMTOMEPA CBSA3aHE C KOJBIEBEMM CTRPYKTYpaMyM MOPQOJIMHO, M T'IOe
KOJIBIIEBHE CTPYKTYPH MOPQOJIMHO CBSA3aHH 10 CYMECTBY HesapIKeHHBMU
dpochopocomepRrallUMA MEXCYOBEOMHVUUHEIMY CBA3AMM, CBAS3HBAKIMMY a&30T
MOPOOJIMHO onoHOM KOJILLeBOM CTPYKTYPH c 5/ —3K30LUUKIINYECKUM
YTJIEPOOOM COCeIHeM KOJIBLUEBOM CTPYKTyPEH. B OIDHOM BapMaHTe
ocymecTBJIeHMsa 5b%-35% cBA3eM aHTUCMBICJIOBOTO OJMTOMepa ABJIATCH
[IOJIOKUTEJIEHO  3apsKEeHHBMH . B 1OpyroM BapMaHTe OCYIECTBJIEHUSA
MeXCyOBbeIMHNULE CBA3U AHTUCMEICJIOBOT'O oJIMTOMEpPa ABJIATCSA
He3apsSXEeHHEMM ¥  UYepelyloTCcsa Co CBA3AMA, KOTOPHE  SBJIAKRTCHA
[IOJIOXKUTEJIEHO 3apsaXeHHBMM IIPpUY OU3UOJIOTUMUECKUX 3HaueHMAax pH, 1oe
oflmee UMCJO IIOJIOKUTEJILHO 3apsKeHHHBX CBA3eM CcocTaBJIgeT oT 2
BILIOTE HoO OoJiee UYeM IIOJIOBUHH 0O0mero KoJMUecTBa CBA3ek. B
HEKOTOPEIX BapraHTax OCYIEeCTRBJIEHU A AHTUCMEBICJIOBOM OJIMTOMEP
COIOEepPXUT KOJIbIeBHE CTPYKTYPH MOPQOJIMHO M dochopoamaMriaTHEE
MeXCcyOBeOIMHMUHEIE CBSA3M. B HEKOTOPHX BapMaHTax OCyMeCTBJIEHUS
AHTHCMEICJIOBOM  OJIMTOMEP MOIUPUIIMPOBAH  IIOIBEMNEeHHOV  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 wmam BoJee
HYKJIEOTHUIOB, KOMIUJIEMEHTAPHHX OOJaCTU-MUIIeHM DK30Ha 44 TeHa

oucTpodmrHa, oOo3HaUvaeMOM Kak yuacTOK OTXMI'a, BHOpPaAHHOM U3
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TPYIIH, cocTodamer mu3: 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 ITUMOPUONBYTCHA C Y4acTKOM  OTXMIE, VHOYLVPY g
IIpollyCKaHue »kK30Ha 44.

Ipyrre aHTUCMEICJIOBEE OJIMTOHYKJIEOTUIOH II10 M300PEeTEHMI MMEIT
namyEy oT 20 pmo 50 HYKJIEOTHMIOBR M BRJOUAT I[1I0 MeHbmel Mepe 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  I[I0  M300peTeHUD
YKa3aHH 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:
)

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
crneuudmuueckm ImbpuIM3yeTcd C @ ydacTKoM oTxmra H44A(-07+17),
TakMM kak SEQ ID NO: 1. B Z»IpyroM BapMaHTe OCYIEeCTBJIEHUSA
AHTHCMEICJIOBOM OJIMTOMEP CIHeUudUUeCKM IHUOPUIU3YyeTCsa C ydJaCcTKOM
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 »OpyI'OM BapMaHTe OCYIeCTBJIeHWS
AHTUCMEICJIOBOM OJIMTOMEP CHelUMdUuecKM IUOPpUOM3YEeTCsS C YJaCTKOM
omxura H44A(-6+15), Takmm kak SEQ ID NO: 6. B OpyroM BapMaHTe
OCYIEeCTBJIEHUS aHTUCMHBCIJIOBOV OJMUIOMED CHeludUMUeCKM I'MOPUON3YETCS
C yyacTkoM oTxmra H44A (-8+17), TakuM kak SEQ ID NO: 7. B mpyrom
BapMaHTe OCYWMeCTRJIEHUS aHTUCMEICJIOBOM  OJIMTOMEp  CHelUUdUUecKH
TUOPUON3YEeTCsa C ydacTKoM oTxura H44A(-6+17), TakuMm kak SEQ ID
NO: 8. B IpyroM BapMaHTe OCYMEeCTBJIEHUS aHTUCMECIIOBOM OJIMT'OMEP
crneuudmUUeckKr TIHUOPUAOMIYETCS C YydacTKoOM oTxkura H44A(+77+101),
TakuM kak SEQ ID NO: 9. B @»OpyI'OM BapuaHTe OCYIEeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEP CHeluuduuecku IuUbpUOM3YEeTCsS C YYJaCTKOM
omkura H44A(+64+91), TaxkuMm Kak SEQ ID NO: 10. B mpyroM BapHMaHTe
OCYyIEeCTBJIEHU aHTUCMHCIIOBOV OJUIOMEP CHeludrMuecCKr I'UOPUIN3YEeTCS
C ydacTkKoM oOTxmra H44A(+62+89), TakmM kak SEQ ID NO: 11. B
IpyTOM BapMaHTe OCYWeCTBJIEHN A AHTVCMEICIIOBON OJINTOMED
crneunudruueckm IHUOpUIM3YyeTCcd C YydJacTKOM oTxmra H44A(+62+85),
TakuM kak SEQ ID NO: 12. B [Opyr'OoM BapHMaHTe OCYLeCTBJIEHUA
AHTUCMEICJIOBOM OJIMTOMEP CHelUMdUuecKM IUOPpUOM3YEeTCsS C YYJaCTKOM
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 oOIpemejyleHO MHade, BCe TexXHMUECKMe U HayudHble

TEPMIMHEI, MCIIOJIBE3YyEeMBIE B HacCToAlleM OIIMCaHuNM, obJlamanT TeM Xe
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3HAUEHMEM, KOTOpoe OOHUYHO IIoIpa3yMeBalT CHelMaJlMCTH B 00JacTH,
K KOTOPOM OTHOCUTCSA M300peTeHMe. XoTa 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, HOMEP, 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 mim 1% OT 2TaJIOHHOTO
KoJIMuecTBa, YPOBHH, BEJIMUMHEL, HOMEPa, JacTOTH, MPOILIeHTA,
pPasMepHOCTM, pa3Mepa, BHaudeHMsa, MacCCH WM IJIMHH.

TepMMHE "KOMIJIEMeHTAPHEM" ¥ "KOMILJIEMEHTAPHOCTE" OTHOCHATCSA

K  TOJUHYKJIEOTHUIaM (T.e. IOCJIENOBATEJBHOCTAM  HYKJEOTHUIORB) ,
CBA3aHHEM o opaBuUiaM CrlapMBaHULI OCHORBAHUM . Hanpumep,
[IOCJIEOOBATEJILHOCTD "T-G-A (57=-3")" KOMILJIEMeHTapHa
nocyenoBaTeJibHocTM  "T-C-A  (5'-37)". KOMILJIEMEHTaApHOCTL MOXET
OHITH "yacTuuHOM", B CJydae KOTOPOM TOJIBKO HEKOTOPHEe U3

OCHOBAHUM HYKJIEMHOBHIX KMCJIOT COOTBETCTBYIT IPYyI IPYIYy COTJIAaCHO
npaBuUJiaM CIlapMBaHMSA OCHOBaHMUM. B MHOM cCJiydyae MOXeT CYMeCcTBOBATH
"nmosHaA" wmam "ToTasibHaA" KOMILJIEMEHTAaPHOCTHL MexXIy HYKJIEVMHOBEMM
KucJjoTammu. CTeleHb KOMIIJIEMEHTAPHOCTM MEeXOy LelsaMM HYKJIEMHOBHX
KMCJIOT MMeeT 3HauMTeJIbHHEe 3200eKTH Ha 30PeKTHMBHOCTE M IIPOYHOCTH
TUOPUOM3ALINM MeXOy LelaMsM HYKJIEMHOBEX  KMCJIOT. XoTsa 4YacTo
ABJISeTCA XKeJlaTeJlbHOM abcoJioTHas KOMIJIEMEeHTAaPHOCTL, HeKOTOPHEe
BapMaHTH OCYIMECTRBJIEHMSA MOTYT BKJKUYAThL OIHO WMJIM HEeCKOJIBEKO, HO
OpennouTuTesbHo 6, 5, 4, 3, 2 iy 1 HeCOOTBEeTCTBYKIMX OCHOBAHUMN
OTHOCUTEJIEHO PHK-MUIIeHN] . Takxe BKJIOUEHE BapvauumM B JIOOOM
[IOJIOKEHUM OJIMT'OMEPa. B OIpeleJIeHHHX BapMaHTax OCYIEeCTBJIEHUA
BapMaluuy B IIOCJIENOBATEJIEHOCTM BOJIM3M KOHIIOB OJIMT'OMepa, Kak
IpaBUJIO, ABJARTCSA OIPEeONOUTUTEJILHEMYM OTHOCUTEJILHO Bapualuui BO
BHYTPeHHeM dYacTM, M, eCJM OHM IIPUCYTCTBYIT, OHM, KakK IIpaBWJIO,
HaxoOoAaTcsd B Ipelejax nopubiamusuresbHo 6, 5, 4, 3, 2 wmwm 1

HykKJIeoTHma oT 5'- u/uim 3'-xoHLAa.
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TepMMHE "OPOHMKAKLMMY B KJIeTKy Hentun" m "CPP" MCHOJL3YIOT
B3aMMO3aMeHseMO, ¥ OHM OTHOCATCA K KAaTMOHHHM IIPOHMKAKIMM B
KJIeTKYy IenNTuiaM, TakXe Ha3HBaeMbhM TPaHCHOPTHHEMM IIelTUIaMu,
NeNTUIaMU—HOCUTEJIAMU  WJIU NenTUIIHBEMA IooMeHaMM TPaHCOYKLMUMA .
[lenTunH, Kak IoKasaHo B HacToAleM OnMCaHuu, oBylaganT
CrOCOBHOCTHID MHOYUMPOBATH IMIPOHMKHOBeHMe B 100% KJIeTOK MHOaHHOM
[IOITYJISLUN KJIETOUHOM KYJIb TYPR u [IO3BOJISIT nepeMemeHre
MaKpOMOJIEKYJI BO MHOXECTBO TKaHel 1In Vivo IOpU  CUCTEMHOM
BBeIeHUM. IIpeldlouTUTeJILHEIM BapMaHTOM ocyllecTBJIeHusa CPP saBJiisgeTcs

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

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

UUKIIMUECKUX CYyOBeOMHMII, KaXOad M3 KOTOPHX COOEPXUT O0o0pasyolyl
napy 4acThb, CBA3AHHEX  MeXCyObheIMHUUHEMU CBA3AMHA, KOTOPHE
I[IO3BOJIAKT o0pa3ynlrM napy J4acTAaM TUOPUIN30BaATLCA C
IOCJIENOBATENbHOCTBIO-MUIIEHEID B HYKJIEMHOBOM KMCJIOTe (KakK IIpaBWUJIo,
PHK) oyreM oOQopMMpOBaHMA Iap IO IIPpMHIMIYY YoTcoHa-Kpuka cC
oBpas3oBaHMeM TeTepOonyIlJleKCa HYKJIEMHOBAa4d  KMCJIOTAa:OJUI'OMEP B
[IoCJIenOBaTEeJIbHOCTU-MUIIeHM . LHUKIMUeCKre CYyOBeOMHMIEL OCHOBAHEL Ha
puboze WM OPpYyT'OM II€HTO3HOM caxape WIM B [IPEeOIOYTUTEJIEHOM
BapmaHTe OCVYIIEeCTBJIEHUA MOPQOTMHOTPYIIIE (cMm. onmcaHue
MOPQOJIMHOOJIUTOMEPOE HMXe) . OJIMIOMEP MOXET MMETH IIOJIHYKD WK
BEICOKYIO KOMILJIEMEHTAPHOCTD [IocJjienoBaTeJIbHOCTHU 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
OIIOKUPOBaAHU A VI MHIMOUPOBAHMA TpaHcaauuy — MPHK  wiwm o4
VMHTUOMPOBAHUSA MNPUPOIHOTO IMIpollecCHMHTa npe-MPHK nyTem crjiaicuHTa,
M er0o MOXHO Ha3weBaTh "HalpabJIeHHEM" wWiM "HalleJIeHHEM [IpOoTus"
[IOCJIeOBATEJIbHOCTU -MUIIEHN , C KOTOpPOU OH TUOPUIONU3YETCH
[locyenoBaTeJIbHOCTL —~MUIIEHE , Kak IIpaBWUJoO, nopencTaBJigeT cobon
o6JlacTh, BKJIOUAKNYD MWHUIMMPYMMM KomoH AUG MPHK, nomaBJISomMA
TPAHCJIAUMID OJIMTOMEP WMJIM YUYaCTOK CIJIaliCMHIa I[IpelpOolleCCUPOBaHHON

MPHK - 10D aBJISOMUN CILJIaMCHHT OJIUTOMEP (SSO) .
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[IocJIenoBaTeNbHOCTE-MUIIEHE IJIS YYacCTKa CILJIaliCMHTa MOXeT BKJIOUYATh
riocjlegoBaTeJyibHOCTE  MPHK, MMERIIYID  ee 5'-KOHIEeBEHE OT 1 mo
OpUBIM3UTEJILHO 25 Hap OCHOBaHMM HWXe HOPMaJIbHOM TOUKM akKlLelTopa
CILJIaliCMHT a B IpenpoleCCUPOBaHHON MPHK. [lpennouTuTeJIbHAA
IOCJIeNOBaTeJIbHOCTE —MUIIEHL  [IpelcTaBJjigeT cobol Jmodyl  oBJacTb
IpenpolleccupoBaHHOM MPHK, koToOpas BKJOUYaeT YUacCTOK CIJIaiCUHTa
WM TIOJIHOCTBI COIEPXMTCS B KOIMpPYKIEM DK30H II0CJIeldOBaTeJIbHOCTU
WM OXBaTHBAaeT aKIUelNTOPHHM WJIM HOOHOPHHEM YYacTOK CIJIaliCMHTa.
Bojiee uyacTOo oOJMI'OMep Ha3HBaKT "HalleJJeHHHEM IPOTUBR" OMOJIOTUUECKU
3HAUMMOM MMIIEeHM, TakKoM Kak 0eJIOK, BUPYC uIM 0DakKTepusd, KoOT'IJa OH

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

TepMuHE "oJuromep MopdosmHO" wmam  "PMO" (dpochopamMmmaTHEM
VI bochoponrammma THEM OJIUTOMEP MOPQOJIMHO) OTHOCATCH K
OJINTOHYKJIEO TUOHOMY aHaJjorny, COCTOAllEeMY ns CYyOBe IMHNUHEX
CTPYKTYP MOPOOJIMHO, roe (1) CTPYKTYPH CBS3aHH BMECTE

bochopocomepxammMy CBA3AMM OJIMHOM OT OOHOTO IO Tpex aTOMOB,
IpennouYTUTEeJIbHO OJIMHOM oBa aToMma, u [IPenrnodTUTEeJIbHO
He3apsSKeHHEMM MJIM KAaTMOHHBEMM, CBASHBAKIMUMM a30T MOPOOJIMHO OIOHOM
CcyYOBeIMHUILIEL c 5’ —3K30LUUKIINYECKMUM YTJIEPOIOM cocenHen
cybwenmMHMUE, ¥ (1i) Kaxmoe KOJBIO MOPQOJIMHO COOEPXUT IIYPUHOBYIO
Wiy [OIUPUMMMIOMHOBYI  ofOpal3ynlyrw IIapy 4YacThb, S20DeKTUBHYID  IOJIA

CBA3EEBaHUA, IIyTeM crneunudmuuecroro OJIA OCHOBAaHUM O@paBOBaHMH

BOIOPOIHEIX cBA3el, c OCHOBaHMEM B [IOJIMHYKJIEOTULE . CM.,
HanopuMmep, CTPYKTYPY Ha ¢ur.1lA, Ha KOTOpOM IokKasaH
IpennouTUTeJIbHEM TUII bochoponmamMmuoaTHOM CBA3U. TepmuH
"KoJIblLIeBasd CTPYKTYPa MopdomHO" MOXHO VCIIOJIL30BAaTh
B3aMMO3aMeHsIeMO C TepMMHOM "cyOwemmHulla MopdoJMHO". B 2Ty CBA3b

MOXHO BHOCHUTE BapMalMM [OIPpUM YCJOBUM, UYTO OHM HEe IMPenaTCTBYIT
CBASHBAHMID WJIM aKTUMBHOCTM. Hampumep, KUCJIOPOHN, CBA3aHHHM C
bocdopomM, wMoOxeT OHTL BaMemeH cepoM (TuodpochopommammmaT). 5’ -
KMCJIOPOO MOXeT OBTEH 3aMelleH aMMHO MM 3aMelleHHBM HU3IMUM aJIKMJIOM
aMMHO. IloOBemeHHE a30T, CBA3aHHHM C dochopoM, MoOxeT OHTH
He3aMEeNeHHBEM, MOHOS3aMENeHHEIM WM 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, ypauwui, TUMMMH  WJIM  MHO3MH. CuHTes, CTPYKTYPH U
XapaKTEePUCTUKN CBA3HBaAHKA OJUIOMEPOB MOPQOJIMHO IIOOPOOHO ONMCAaHEL
B IHaTeHTax CIA N 5698685, 5217866, 5142047, 5034506, 5166315,
5521063, 5506337, 8076476, 8299206 m 7943762 (KaTMOHHEE CBA3MU),
BCe M3 KOTOPEX BKJIOUEHH B HacToOdllee ONMUCAHME B KaueCTBe CCEHUJIOK.
MomudnUMpPOBaHHEE MeXCYyOBeOUMHUUHEE CBA3M M  KOHIIEBBEE  I'PYIIIIH
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 cyObeIuHmia" MM "aMMHOKMCJIOTHEIM ocTaTok"
MOTYT OTHOCHUTBLCS K 0OCTaTKy O-aMMHOKMCJIOTH (—-CO-CHR-NH-) wianu

ocTaTky B- wWiIM IOpyTro¥ aMMHOKMCJIIOTH (Hampumep, -CO- (CHz),CHR-NH-
), Tne R @OpencrTaBjfgeT cobol OOKOBYK lLenb (KOoTopas MOXeT
BKJIOYATE BOINOPOL) M N paBHO OT 1 mOo 6, NPellodTHUTeJIbHO OT 1 1o
4,

TepMuH "BCTpedawmasacd B IIpUPOLe aMUMHOKMCIIOTa" OTHOCUTCA K
AMMHOKMCIIOTE, IPUCYTCTByKmel B 0Oejlkax, BCTPeUYaKlIUXCS B IpUpPOIe.
TepMuH "HeNpMPOOHBEE aAMMHOKMCJIIOTH" OTHOCHUTCA K aMMHOKMUCJIOTAaM, He

IIpMCyTCTByKOIVIM B feJsikax, BCTpeUanmlMxXCc4d B IIpMpone, WX IIPVMMEPE

BKJIOUAT OeTa-ajlaHuuH (f-Ala), 6-aMMHOTEKCAHOBYK KMUCJIOTY (Ahx) wu
©0—aMMHOIIEHTAaHOBYID KUCJIOTY.

TepMmuH  "BCTpedammascsa B OpUpoIe  HyKJIeMHoOBasa  kKucjoTa'
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 [IeHTO 3HEM caxap) , CBA3aHHEE bochoamsdMpPHBEIMUA
CBA3SAMA. VImocTpaTUBHEE BCTpeUanmmecsd B npupone MOJIEKYJIE
HYKJIEMHOBEIX KMCJIOT BrJwouanT PHK m IHK. TepMmrH "He BCTpevawnmasacsd
B IpUpPpOIe HYKJeMHOBasa KUCJIoTa" OTHOCUTCH K HYKJIEeMHOBOWM KMUCJIOTE,
KOoTopad He IPUCYTCTBYEeT B IIpUpoLe. HaOpuMep, He BCTpeUvawmMecs B
IpUPOOe HYKJIEMHOBHE KUCJIOTH MOTYT BKJIKOUATE OIOHO WM HECKOJIBKO
HENPUPOOHHX OCHOBAHMI, caxapoB MU/UIM MeXCcyObeIMHUUHHX CBS3el,
HaopuMep, caxXap, OCHOBaHMe U/WIM CBA3b, KOTOPHE MOOVQULMPOBAHEH

Wi 3aMelle HEBL OTHOCHTEJIBEHO caXapa, OCHOBaHUMA u/nan CcBA3N,
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KOTOPHE HaxXxoOaTCcs BO BCTpevyammencs B opupome  MoJIeKyJle
HYKJIEMHOBOM  KMUCJIOTHE. JUIOCTPATUBHEE MOOUOMKALMM  ONMCAHE 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 OCYIIeCTBJIIEHNA 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

BapMMaHTaX OCyIeCTBJIEHMA AaHTHMCMECIIOBEHE OJIMI'OHYKJIEOTHMOE COIOepXaT

HENPUPOOHHY (HanmpuMep, MOOIMOWMIMPOBAHHHEN WM BaMeleHHB) caxap.

B HeKOTOPEIX BaplaHTax OCyImeCTBJICHMA AHTVICMEICJIOBEIE
OJIMTOHYKJIECOTMIOEL comepxarT HelIPMPOIOHY (HaHpMMep,
MOHM@MHMPOB&HHY@ MJIn BaMemeHHym) MeXCyObe IMHUUHYI CBA3b. B

HEKOTOPHEX BapMaHTaxX OCYIEeCTBJIEHMA aHTUCMEICIIOBEE OJIMTOHYKJIIEOTHUIE
comepxaT OoJiee OOHOT'O THIa MOOIMOMKAUUM WM 3aMeHH, HalpuMmep,
HellpUpOoOHOEe OCHOBaHUe u/Uim HeIpUpPOoOHBIM caxap, n/uim
HeIIpUPOIOHYIO MeXCyObe IMHUUHYIO CBA3b. B OPpYyTHUX BapMaHTax
OCYMEeCTBJIEHUS AaHTUCMBICJIOBEE OJIMTOHYKJICOTUOE MMEIT XUMUUECKUMN
cocTaB BCTpeuvawmerca B IIPUPOLOEe MOJEKYJIH HYKJIEMHOBOW KMCJIOTH,
T.e. AHTUCMEICJIIOBEE OJIMTOHYKJIEOTUIE He BKJINUAKT MOIUOUILIMPOBAHHOE
MM 3aMelleHHOe OCHOBaHMe, caxap WM MeXCyOBeOIMHUMUHYKD CBI3b.
Heszarucumo oT XUMUUECKOTO cocTaBa, AHTUCMEICJIOBEE
OJIMTOHYKJIEOTUOH II0 M300PEeTEeHMI CHUHTe3MPYIT Iin Vitro M OHU He
BKJIOUAKT AHTUCMEICIIOBHE KOMIIOZULIUM OUOJIOTUUECKOTO MNIPOUCXOXIEHUA.

"Sk30H" OTHOCHUTCHA K OlIpeleJIeHHOW  CeKUIMM  HYKJIEeMHOBOM
KMCJIOTE, KOToOpad KoIoupyeT OeJIOK, WIM K TIOCJeIOBaTeJIbHOCTHU
HYKJIEMHOBOWM KMCJIOTE, KOTOpasd HaxXoIMUTCAd B 3pejior (opMe MOJIEKYJIH
PHK mnocJie yHaJjleHMs OpyTMX dYacTel IOpelpolleCcCUMpoBaHHOM PHK (miam
PHK-nipenmeCcTBEeHHVKA ) IyTeM CIJIaliCUHTa. Spejiag wMoJiekyJsia PHK
MOXeT IpencTaBJIATh cobom MaTPUUHYIO PHK (MPHK) MJIN

OyHKIUMOHaJbHYID QOopMy Hekomupykmeyr PHK, Takyio kak pPHK wmiam TPHK.
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T'eH IuCTpoO®MHa UYeJIOBEKaA MMEeeT MNPpUOJIM3UTEeJIBHO /9 BK30HOB.

"MIHTPOH" OTHOCUTCHA K 0B6JIaCTM HYKJIEMHOBOMW KMCJIOTH (B I'eHe),
KOoTopasd He TpaHcJaupyeTca B 0OeJlok. VHTPOH IIpeacTaBJIgeT cobon
HeKOIOIMPYIIIYIO CeKLNIO, kKoTopasa TpaHCKCpUubupyeTcd B MPHK-
IpenmecTBEHHMKA (mpe-MPHK) , a BarTeM yHmaJjigieTcsa I[IOoCpelCTBOM
CILla¥icMHT'a B Ipollecce ofpasoBaHMsa 3pejon PHK.

"SbhexkTMBHOEe KoJMUecTBO" wmaImM "TepamneBTUUECKM >OPeKTHUMBHOE
KOJIMUYeCTBO" OTHOCUTCS K KOJUUECTBY TepalleBTUUeCKOTO COeldMHEeHUHd,
TakKoTo KakK aHTUCMECJIOBOY OJIMI'OMEpP, BBOOMMOMY MJIEKONIMUTAIEeMY,
Jnbo B KauecTBe OOHOKpPATHOM HO3H, JMOO B KaueCcTBe CepumM mOo3,
KOTOpoe aBygeTca 20PeKTMBHEIM OJIS  BOS3HMKHOBEHMSA  XeJIaeMOTO
TepalleBTHUYeCcKoTo 3bdekTa. 4 aHTUMCMEICJIOBOTO OJMI'OMEpa 3TOTO
>0beKTa, KaK OpaBWJIO, IJOCTUIAKRT IIyTeM MHIUOUPOBAHUSA TPaHCJALUN
VI ecTeCTBEeHHOTO IpOolleCcCHMHIa IIyTeM  CILJIalicCMHTa BHIOpaHHOM
[IOCJIeNOBATEJIbHOCTY —MUIIEHN .

"TlponiyckaHue 2K30HOB" OTHOCUTCH, TJIa BHEIM oBbpasoM, K
opolieccy, IOCPelICTBOM KOTOPOTO LeJIBM BK30H MJIM er'o dYacThb
yoajseTcda M3 IOaHHOM IpenpolileccrupoBaHHOM PHK, wu, TeM cCcaMeM,
UCKJIIoUaeTCca M3 3pejio PHK, Takol xak 23pejasg MPHK, xkoTopasa
TpaHcaupyeTcsa B Oejiok. TakuMm obpas3oM, UYacTb O0eJjika, KoTopasd B
VMHOM CJiydyae KOOUPpYeTCHd IM[IPOIIYIeHHEM DSK30HOM, He IIPUCYTCTBYeT B
SKCIpPecCUpOBaHHOM dopme ©OeJika, UYTO, KakK I[IpaBUJIO, IIPUBOOUT K
00paszoBaHM M3MEeHEeHHOM, XOTd U Bce ele (QYHKIMOHAJLHOM, G(opMe
Beyika. B omnpelesjleHHHX BapMaHTax OCYIEeCTBJIEHUS IIPOIIyCKaeMui
SKB0H IpeacTaBJigeT cobdol abeppaHTHHM 5SK30H M3 I'eHa IUCTPOodMHA
yeJIoBeka, KOTOPHM MOXeT comepXaTh MyTalMio MIM IpyTroe HK3MeHeHUe
B €TI0 TIIOCJIedOoBaTeJIbLHOCTM, KOTOPEE B MHOM CJiydae BH3HBAKT
a®eppaHTHEM CILJIaiCMHT. B omopelelJIeHHHX BapMaHTax OoCyleCTBJIeHUS
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 KJIEeTOUHYyK MeMOpaHy.

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

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

TpexXCIOMpPaJIbHEIMM BJIeMeHTaMu Opuban3uTelbHo M3 109 aMMHOKMCJIIOT,
KOTOpHE ofJjlamalnoT TOMOJIOTMENV C allbda-aKTUHMHOM M CIEeKTPUHOM. OTHU
IIOBTOPH, KakK IOIpaBWjiO, I[IPEepHBalTCId UYEeTHPbBMSA OIPOJMH-00TaTEMMU
HEINOBTOPAKMMMKCS CeTMeHTaMM, Takxe oO003HauaeMbBIMM KaK [MapHUPHHE
obyjacTu. IloBTOpH 15 m 16 paszmejieHE YyYaCcTKOM M3 18 aMMHOKMCIIOT,
KOTOPHE, IO—BUIVMOMY , oBecrneunBamnT OCHOBHOM y4acToK oJs
[IPOTEOJINTUIECKOTO pacernjeHmns OMcTpodmHaA . VOeHTUYHOCTE
IocjieIoBaTeJILHOCTENM Mexnoy OOJILIIMHCTBOM IIOBTOPOB HAXOOUTCHS B
ouanasoHe 10-25%. OOMH IIOBTOPR COOEPXUT TpM alibdpa-compam: 1, 2
n 3. Kaxmas u3 ajJbba-crnupajierm 1 m 3 obpas3oBaHa 7 cCcOMpaJibHBEMA
IIOBOPOTAaMM, BO3MOXHO B3aMMOIOEMCTBYKONMMM B KaudeCcTBe IOBOWMHOM
crvpar 4depes IMAPpodoOHYK IOBEPXHOCTHL KOHTaKTa. AJbda-crampalb 2
MeeT 0Oo0Jlee KOMIUJIEKCHYK CTPYKTYPY M ofpazoBaHa CeI'MeHTaMu U3
UeTHpEeX U TpexX I[IOBOPOTOB CIMpaliM, pPa30eJIEHHHX OCTaTKOM IJIMLIMHAa
MM TIPOJIMHa. KaxOel TI[IOBTOP KOOMPYeTCcs IOBYMS SK30HaMM, Kak
[IpaBUJIO, IIPEPHBAKIVMUCA MHTPOHOM MeXny aMuMHOKMciioTamMu 47 m 48 B
IepBOM YacTM ajJbda-compaar 2. HpyToM MHTPOH HaXOIMUTCSI B IPYIUX
[IOJIOXEHMAX B I[IOBTOpPe, OOBUHO pPaCCeSaHHHX IO chIupaln-3. OucTpoduH
TaKxe COOEepPXuUT HMUCTeUuH-00oTa T IOOMEH OpUOIMU3UTEJIEHO B
aMMHOKMcJIoTax 3080-3360), BrIIOUAKIUM LIUCTEeMH-OOTATHEIM CEeIMeHT
(T.e. 15 OCTaTKOB LMCTeMHa B 280 aMMHOKMCJIOTax) ,
OEeMOHCTPUPYIIMIM T'OMOJIOIMI0O C C-KOHIIEBHM OOMEHOM aJibda-aKTUHVHA
cimszeBoro 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 BE3EHBAaKT ayTOCOMHO HAaCJelyeMBIE 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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IIPOHULIAEMOCTHA MeMOpaHEH. [Toun Pas3JIMUHBIX bopmax MBEIIEYHOM
oucTpodum, TakKMxX Kak MHIIeuHasa JgucTtpodmda [omeHHa (DMD) "
MbIIeUHad OucTpodmusa Bexkkepa (BMD), MeIIeuHBle KJETKM IPOOYLUMPYIOT

M3MEHEHHYI ¥ (QYHKUMOHAJIEHO IOedpekTHyn (opMy IOUCTPOOMHAE, WU
BoOOme He IPOOYyLUMPYIT IUCTpodMHa, B OCHOBHOM BCJEICTBME MyTalun
B IIOCJIEODOBATEJIbHOCTM T'€HOB, KOTOPBEE IIPUBOOUT K HelpaBUJIIbBHOMY
CILJIaMCHHTY . IMpeobJyangarwma s DKCIIPpEeccusa o0edeKTHOTO Belika
OMCTPO®MHA WMJIM IIOJIHOE OTCYTCTBME OUCTPpOPMHa WM OUCTPOQUH-—
nomobHoro Oejika IIPUBOOAT K OLHCTPOMY IIPOIPEeCCUPOBAHUID MBIIEUHOM
oereHepally, KakK 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 OOHAPYXeHMI IMCTPOQMHA .

Kak mcCHooJe3ynT B paMKax Kn300peTeHMs, TepMuHBE "QyHrUMA" U
"OYHKUMOHAJIbHEI" " T.II. OTHOCSHATCH K OMOJIOTHUUECKOM,
bepMeHTaTUBHOM MJIM TepaleBTUUeCKOM QYHKIUM.

"OYHKIMOHAJILHEI" HeJIoK OUCTPOOOUH OTHOCUTCSH, TJIaBHEIM
oBpas3oM, K OeJIKy IUCTPOOMHY, MMeKRIeMy TOCTAaTOUHYI OMOJIOTUYECKYIO
AKTHMBHOCTE IJIS YMEHBLIIEHUMSA IMIpOoTpeccHupyllel IerpalallMM MBIIeUHOM
TKaHM, KOTOpas B MHOM CJiyuyae xapakTepHa OJS MBIIeUHOM IUCTPOdUM,
Kak IpaBuUJIO, IO CPaBHEeHMI0 C WU3MeHeHHOM wWau "mebexkTHOM" dopMoM
BeJika OMCTPOodUHA, KoTOopada IPUCYTCTBYET y onpeleJIeHHEIX
MHINBUIOYYMOB C DMD I BMD. B onpeneJiIeHHEIX BapMraHTax
OCVYIIECTBJIEHUS OYHKIMOHAJIL HEM HeJiok OUCTPOOUH MOXeT MMETH
npubamsurensHo 10%, 20%, 30%, 40%, 50%, ©60%, 70%, 80%, 90% wmm
100% (BrJIOUAS BCe UMCJa MEeXOy HUMMM) OMOJIOTMUECKOM aKTMBHOCTU
IMcTpodrHa IUKOTO TUMIa Iin Vitro uIM 1In VIiVvo TIPU W3MepeHUU
CTaHOAPTHEIMM B JaHHOM o6JacTu crnocobamm. B KauecTBe OIHOTO
IprMepa, CBS3aHHYID C IUCTPOOMHOM aKTHMBHOCTE B KYJIBTYPAX MBI In
Vitro MOXHO M3MepATE II0 pPa3Mepy MBIEYHEX TPpyOoueK, OpIlaHM3alUu
MUOQUOPUILIT (M  mes3opraHu3alum) , AKTUBHOCTU COKpalleHU U
CIIOHTaHHOM KJIaCTepu3alun PEeLEerlTOpPOR alle TUIIXOJIMHA (cMm.,
HanpuMep, Brown et al., Journal of Cell Science. 112:209-216,
1999) . Mognesm Ha XMBOTHHX TaKXe ABJIAKTCH LEHHHMM pecypcaMu IJIid

nccijlegoOBaHMA IIaToreHesa 3aboJIeraHuAa, u OHUI obecreunBaKnT
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CpeICcTBa OJd MCCJelOoBaHMA 0OYCJIOBJIEHHOW OUCTPOPMHOM aKTUBHOCTMU.
IByMsa m3 HaumboJiee MUPOKO MCIOJNb3YEeMHX MOoIOeJieV Ha XWUBOTHHEX IJIA
uccJgenopaHusa DMD ABJATCA MBIE mdx M cofaka IIOPOOHE 30JIOTUCTHM
pPeTpUBEP C MBIIEUYHOM IOucCTpodmerm (GRMD), o6e M3 KOTOPHX ABJILIOTCA
OTpMLATEJBHEMM I10 OUCTPpodMHY (cM., Hanopumep, Collins & Morgan,
Int J Exp Pathol 84: 165-172, 2003). 9TM M »OpyI'Me MOIOEJM Ha
XMBOTHEIX  MOXHO  MCIIOJIE30BATH OJIg  U3MepeHusd bOYHKIUMOHAJILHOM
AKTMBHOCTM pPas3JIMUHEIX OeJIKOB IMCTPpodMHAa. BkILUAlTCId YKOPOUEeHHEHEe
dbopMEl OMCTPOOUHA, TakrMe Kak  (QOpPMH], KOTOPHE NPOOYLUMPYITCHI
onpeleJIe HHEIMU n3 oBecrneunrBammx IpoIIyCKaHue 2SK30HOB
AHTHCMEICJIOBHX COEeOMHEeHUM I10 HacTodAlleMy MW300peTeHM’o.

Ilonm "BHIEJIeHHEM" nompasyMeBalnT  MaTepuall, KOTOPHIM  IIO
CYIeCTBY WMJIM B OCHOBHOM CBOOOIEH OT KOMIIOHEHTOR, KOTOPHEE OOBUHO
COIIPOBOXOAIT eI'0 B HATMBHOM COCTOAHMM. Hampumep, "BHIOeJIeHHLM
MNOJIMHYKJIeoTHn", KaK MCIOJbB3YRT B paMKax MW300peTeHrsa, MOXET
OTHOCUTBLCH K TIOJMHYKIJIIEOTUIY, KOTOPHM OuMMeH WJIM M3BJIeUeH U3
IoCJIeIOBaTEeJILHOCTENM, KOTOphe G(GJIaHKMPYIT €TI0 BO BCTpeuvalleMCsa B
Ipupole COCTOSHMM, KaK Halpumep, oparMeHT OHK, KOTOPHM M3BJIEeUEH
13 TIOCJemoBaTeJILHOCTEM, KOTOophe OOHUHO MABJAKTCS COCEOHMMM C
dparMeHTOM.

Kak wmcrnoss3ymnT B paMkax u3obpeTeHud, "mocTaTouHad OamHa'"
OTHOCUTCH K AHTUCMEICJIOBOMY OJIUTOHYKJIIEOTUIY, KOTOPHIM
KOMILJIEMEeHTapeH IO MeHbmeM wMepe 8, BoJjiee kKOHKpeTHO 8-30,
[IOoCJIeIOBaTEeJIbHO PAaCIOJIOXKEeHHEIM HYKJIeOTHUMIOHEM OCHOBaHMAM B IIpe-
MPHK 1OucTpodmHa, HABJIAKIENCS MUIIEeHBI. B HEKOTOPHX BapMaHTax
OCYMeCTBJIEHMS aHTUCMBICJIOBOM OJIMIOHYKJICOTUO HOOCTATOUHOM IJIMHE
BKJIIOUaEeT I10 MeHbme¥ mepe 8, 9, 10, 11, 12, 13, 14, 15, 17, 20
nim 0BoJiee IOCJIeOOBATEJILHO PAaCIIOJIOXEHHHX HYKJIEOTHMIHEX OCHOBAaHUM
B npe-MPHK mucTpodmHa, ABJILOMNEVCS MUIleHb. B IOpyIMx BapMaHTax
OCYMEeCTBJIEHUS aHTUCMBICJIOBOM OJIMTIOHYKJIEOTUMO OOCTATOUHOM IJIMHE
BKJIIOUaAeT 10 MeHbmen mepe 16, 17, 18, 19, 20, 21, 22, 23, 24 wumwm
25 1mocJsiegoBaTeNIbHO PACIIOJIOXKEHHHX HYKJIEeOTUIHHX OCHOBAHUM B IIpe-
MPHK OUCTPOOUHE, ABJIAKRIENC A MMIIEHBIO. AHTHWCMEICJIOBOM
OJIMTOHYKJIIEOTUL OOCTAaTOUHOM OJIMHEL ~ UMEeT 1o MeHbIIe  Mepe
MMHMMAJIbHOE  KOJIMUECTBO  HYKJIEOTUIOB, CIIOCOOHHX  CHelUudUUIEeCKU

I‘M@pMHMBOBaTbCH C DK30HOM 44. Hpe,HHOT{TT/ITeJ'[bHO OJIMTOHYKJIEOTIN
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OOCTATOUHOW  IOJMHE  MMeeT IJIMHY OT OpUOIN3UTEeIbLHO 10 1mo
OpmubIM3nuTesIbHO 50 HYKJIEOTHMIOB, BKJYas OJUIOHYKJIeOoTHMIOH 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 wmum
BoJiee HYKJIEOTUIOOB. B OIOHOM BapuaHTe OCYlleCTBJIEHN A
OJIMTOHYKJIEOTU  OOCTATOUHOM  OJMHE  MMeeT  IJMHY  OT 10 1mo
Opubam3uTessHO 30 HYKJIEOTHMHOB. B IOpyI'OM BapMaHTEe OCYIeCTBJIEHUS
OJIMTOHYKJIEOTUI  IOCTATOYHOM  IJIMHH  MMeeT  IJMHY  OT 15 1o
OPpUOIMU3UTENIEHO 25 HYKIJIEOTHUOOB. B OPpyI'OM BapMaHTe OCYIeCTBJIEHUA
OJIMTOHYKJIEOTUI HOOCTATOUHOM OJMHHE MMeeT OJMHY oT 20 mo 30 miam oOT
20 oo 50 HYKJIEOTUIORE . B OIpyIToM BapMaHTe OCYIIleCTBJIEHUA
OJIMTOHYKJIEOTUI OOCTATOUHOM IJIMHE MMeeT OJMHY oT 22 mo 25, or 22
oo 28, ot 24 mo 28, oT 24 mo 29, or 25 mo 28, or 20 mo 30, wmim
oT 25 mo 30 HYKJIeOTHIOB.

llog "ycwimBaTbh" wiam "yculeHmeMm", wiIM "yBeJIMUMBATE" WU

"vBeJiMueHneM", WMJIIn "CcTUMyJIMpOBaTh " MJIN "cruMmyJianmen”
nonpasyMeRBRaKnT, TJIaBHEM oBpasz3oM, CIIOCODHOCTD OOHOTO W
HeCKOJIbKMX AHTVCMBICJIOBEIX CcoeIVHEeHUM W KOMIIO 3L

OpOOyLUMPOBATL WMJIM BHB3HBATL 00Jiee BHCOKUNM QU3MOJOTUUECKUN OTBET
(T.e. HuMxecjemywomyre 320QeKTH) B KJeTKe WIM Y MHIMBUIOYYMa IO
CpaBHEHMI C OTBETOM, BHEBEBaeMEM JIMOO OTCYTCTBMEM aHTUCMEICIIOBOTO
coenuHeHUda, JMOO KOHTPOJILHEIM CcoeOrHeHMeM. IlloOmalmuicsa MU3MepeHMUO
OMBUMOJIOTUUECKUIM OTBeT MOXEeT BRJIOUATL YBeJIMUEHHYID DSKCIPEeCCHUo
OYHKIUMOHAJILHOM QOopMEl DeJika OUCTPOOUHA MM YBEJIUMUEHHYID CBSI3aHHYI
C IUCTPOOMHOM OMOJIOTUUECKYID AaKTMBHOCTL B MHIIEUHOM TKaHM Cpelu
IpOoUMx OTBETOB, OUEBMIHEIX M3 MHOOPpMALMM B IaHHOM of0JjlacTu U
HaCTOAmMETO ONMCaHMA. TakKke MOXHO M3MEPAThH YBEJIMUEHHYKD MBEIEUHY
byHKIIMIO, B TOM 4YMCJe IIOBHIIEHMEe WM YJIyUlleHMe MBIeUHOV QYVHKLIUNA
npmbiamn3nuTedbHO Ha 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%,
12%, 13%, 14%, 15%, 1e%, 17%, 18%, 19%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, b55%, ©00%, ©b%, 70%, 75%, 80%, 85%, 90%, 95% wiu
100%. Takxe MOXHO WM3MEPSATH IIPOLIEHT MBIIEUHEX BOJIOKOH, KOTOPHE
SKCHPpEeCcCUpPYRT QYHKUMOHAJIBHHY IMCTPOOMH, B TOM UMCIe YBeJMUEeHHY
DKCIPEeCCHU OUCTPOOMHA IIPUOJIM3UTEJILHO B %, 2%, %, 15%, 16%,
17%, 18%, 19%, 20%, 25%, 30%, 3b%, 40%, 45%, 50%, 55%, 60%,

5%, 70%, 75%, 80%, 85%, 90%, 95% wmium 100% MBIIEUHHX BOJIOKOH.
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Hanpuwmep, OBJIO IIOKazaHo, uro nOpubiamsmuTesibHO 40% yIiIydlleHMue
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" wmIM
"ycujieHHoe" KOJMUEeCTBO, KakK [OpaBuUJIO, ABRJAeTCcsa "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 IlLeJilHe UYMucIa U
OeCATHUUYHEE UMCJla MeXOy HYMMM UM IIpeBemMakmye 1), Hamopumep, 1,5,
1,6, 1,7, 1,8 m T.O.) KOJIMUYECTBa, IMNPOOYLUMPYEMOTO B OTCYTCTBUE
AHTMCMEICJIOBOT'O COenMHEeHUS (oTcyTcTBME cpencrra) VIV B

IIPMCYTCTBMM KOHTPOJIEHOT'O COEeIMHEHWMA.

Tepvuu "cHuxare" wiu  "MHIMOMpoOBaTh" MOXeT OTHOCUTLCH,
TJIaBHEIM oBpasoM, K CIIOCOBHOCTHU OIOHOTO VI HECKOJIbKUX
QHTMCMEICJIOBEIX coenVHeHUN 1o M300peTeHUn "cHmxaTs"

COOTBETCTBYOIUM (QUIMOJIOTUUECKUNM WMJIM KJIETOUHHIM OTBeT, TakKoM Kak
cuMIIToM 3aboJjieBaHMS MM COCTOSHMS, OIMCAHHOTO B HaCTOAIEeM
onmMcaHuu, IpM M3MEepeHUM CTaHOapTHHMM crnocobamMm B 06JacTu
OMAaTHOCTUKH . COOTBEeTCTBYINME  (UINOJIOTUUECKME WM  KJIETOUHHE
oTBeTH (in Vivo wiaM Iin vitro) OyOoyT OUeBMIHBE CIelMaJIMCTaM B
OaHHOM 008JlacTM, M OHM MOTYT BKJIOUATL YMEHbIIeHME CUMITOMOB WJIN
IaToJIOTUM MEIIEUHOM IUCTPOOUM, WM CHMXEeHMEe BKCIpeccur nedeKTHHIX
bopM mucTpOOMHA, TaKMX KakK M3MeHeHHHe (OpMH OUCTPOOMHA, KOTOPHE
DKCIPEeCCUPYRTCHIS Y MHOMBUIOYYMOB C DMD wmiam BMD. "CHmxeHme" oTBeTa
MOXeT OBTL CTATUCTUUECKM SBHAUMMEM I[I0 CPaBHEHMIO C OTBeTOM,
BHI3BEIBAEMEIM OTCYTCTBMEM COeIMHEHMS WM KOHTPOJILHOM KOMIIO3ULMeM,
M OHO MOXeT BKJIOUATL 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 BKJIOUATCSI BEeKTOPHEE CUCTEeMb IOOCTaBKWU, KOTOpPEHIE
CIIOCOOHE BKCIPEeCCHPOBATEL OJUIOMEPHHE HalleJMBaklMe Ha IUCTPOOMH
IoCJIeIoBaTEJILHOCTHU 1o HaCTO AmeMy 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 HaCTOAmlleM OoIMcaHum. Ilong
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"BexTopoM" MM "KOHCTPYKLUEN HYKJIEMHOBOM KMCJIOTH" NoIpasyMeBakT
IOJIMHY KJIEO TUIHYIO MOJIEKYITY, IPpedlNoUTHUTENLHO MOJIEKYITY IOHK,
IPOUCXOOAMY, HalpuMep, WMW3 ILJIa3MMOE, OakTepuodara, OPOXKeV WU
BUpPYCa, B KOTOPY MOXET OBITE BCTpPOEH WM KJIOHMPOBAaH
IIOJIMHYKJIEOTUL . BexkTop 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 TIIOCJeIOBaTeJILHOCTE ObJla BOCHPOM3BOOMMOM. TakKuM
oBpasomM, BEKTOP MOXeT IpelCTaBJIATH cobomn aBTOHOMHO
pelIMIMpYNMUicad BeKTOop, T.e. BeKTOp, KOTOPHM CylmecTByeT B
KauecTBe BHEXPOMOCOMHOM CTPYKTYPEH, pPelllIMKaluusga KOTOopoTo  He
3aBUCHUT OT XPOMOCOMHOM  pelMKaluu, HaopuMep, B KaudecTBe
JIMHEeMHOM WMJIM 3aMKHYTOM ILJIa3MMIHL, BHEXPOMOCOMHOTO 3JIEMEHTA,
MUHUXPOMOCOMEL  WJIM VICKYCCTBEeHHOM XPOMOCOMHI. BexkTop MOXeT
comepXaTb JIOOEHEe CpeAcTBa OJsa  o0eclledeHMs  CaMOpellJIMKaluM.
AJILTEPHATUBHO BEKTOP MOXeT IMIpelcTaBJIATE coBoM BEKTOpP, KOTOPHM
Ipu BBeOEeHMM B KJETKY BCTpauBaeTCd B TE€HOM U pPellIMuMpyeTcd
BMECTe C XPOMOCOMOM (aMM), B KOTOPYK OH BCTPOMJICH.

"Jleuenue" MHOMBMIYYyMa (HalpuMep, MIEKOOMTAaKIMero, TaKoI'o
Kak  UeJIOBEK) W KJIETKM npencrTaBJIgeT cobom  Jobou TUTI
BMemaTeJIbCTBa, MCIOJb3YEeMbl OJIS M3MeHeHUSI e€CTeCTBEHHOTO TeUeHUS
Y  MHIMBUIOYYMa  MWJIM B KJIETKE. JleueHue BKJIOUAET, HO  He
oT'paHMuUMBaeTCd VMM, BBeIeHMe ¢(papMalleBTUUEeCKOV KOMIIO3UIUM, U eTOo
MOXHO  IIPOBOIMUTH JMBO  IPOOUIIAKTUUECKH, Jubo  [ocJie  Hauaja
IaTOJIOTUUECKOTO SABJIEHMSA MM KOHTaAKTa C S3TUOJIOTUUECKUM (GaKTOpOM.
JleueHre  BKJIOUaeT JoOoM  xeJjlaeMelt  50deKT Ha CUMIITOMEL  WJIU
naToJoTH 3aboJieBaHMA MM COCTOSHUA, aCCOUMUPOBAHHHX C OeJIKOM
oICcTpodrHa, Kak B Clydae olIpeleJIeHHBX QOPM MBIIEUHOM OUCTPOOUM,
¥ OHO MOXeT BKJOUATL, HalpuUMep, MWMHUMAJIbHEE W3MEeHeHUS WK
YIYUIleHVSS OIOHOTO WM HEeCKOJBKUX NOOJAKMMXCS M3MEPEeHMI MapKepoB
3a00JIeRaHMa WMJIM COCTOSHMUSA, [NOOBepTaeMHX JledeHUMI. TaKXe BKJIOUEHO
"mpoduiiakTUueckoe" JledeHMe, KOTOpPOe MOXeT OHTH HallpaBJIEHO Ha

CHMXeHNe CKOPpOCTM TIIpOI'peCCHMPOBaHMA 3ab0JIeBaHuAa WM COCTOHAHUA,
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[IONBEepTaeMex JIeUeHNK, 3aMelJIeHME BO3HUMKHOBeHMA 3aboJIeBaHMA WU
COCTOSHMA WJIM CHUWXEeHME TAKECTUM €TI0 BO3HMKHOBeHMA. "JleueHue" wmiam
"mpodmiiakTuka" He 0043aTeJIbHO YKas3HBalT Ha IIOJIHOE YyCTpPaHeHUue,
M3JIeUueHue WM IpenylpexneHue 3abojieBaHMAd WM COCTOSHUSA WU
aCCOUMMPOBAHHEIX C HMM CUMIITOMOB .

Taxkmm oBpasoM, BKJIOUEHE CIIOCOOEHL JleueHm A MBIIEUHOM
oucTpodmm, Takom kak DMD m BMD, 1nyTeM BBeIeHMS OOHOTO WU
HECKOJIbKMX aHTMUCMBICJIOBEIX OJIMTOMEPOB IIO HaCTOoAMeMy WM300peTeHN
(HanpuMep, SEQ ID NO: 1-12, 46 wm 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 MNpPeACTaBJigeT cobdoM »k30H 44 M3 T'eHa IUCTPOOMHAE,
IpenrnouTUTeJIbHO, T'eHa IOUCTPpOodMHa dYeJioBeka. "VHomBuaoyym", Kak
VCIIOJIE3YIT B paMkax u300peTeHusa, BkJIOUaeT Joboe XMBOTHOE,
KOTOpOE TIPOABJISET CHUMIITOM WJIM MMEET PUCK HaJMUMSA CHUMITOMA,
KOTOPHM MOXHO JIeUMThL AaHTUMCMHCIJIOBEIM COeIMHEeHMEeM II0 M300peTeHMD,
Takoe KaK MHIOMBUIYYM, KOTOPEM MMeeT MM obJjamaeT PpUCKoM DMD wuiu
BMD, wmamM J00OBIX CHMIITOMOB, aCCOUMMPOBAHHEIX C D2TUMMM COCTOSHUAMU
(HanpuMep, [IOTepd MHIIEUHHIX BOJIOKOH) . lloOxomdmMe MHOMBUIYYME
(DalMeHTH) BKJOUAKT JabopaTOPHHX JKMBOTHHX (TakKMx KakK MBIb,
KpEICa, KPOJIMK VI MOpCKas CBMHKA) , CeJIbCKOXOBSMCTBEeHHRX
XVMBOTHEIX M OOMAMHMX XUBOTHEX MJIM KOMHATHEX XMBOTHEX (TakKMX Kak
Komka wmJam cobaka) . OHM BKJIOUAKT He  ABJIAKIMUXCSI UYeJIOBEKOM
OPpUMATOB U, OPENlNOoUTUTEJILHO MNalMeHTOB-JInIeH.

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

"AjkeHMJ" OTHOCUTCH K HeHaCHIEHHOMY YTUJIEBOOOPOIHOMY
paiukajly C OpAMOM WM pPa3BEeTBJIEHHOM IlIeNbl, comepXalmeMy OT 2 IO

18 aTomoB yjiepooa MM coepXaleMy IIO MeHbIIen Mepe OIoHYy YyIUlepOoIl-—
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YTJIEPOOHYIO IOBOMHYIO CBA3L. [IprMe P BKJIOUAT, HO He
OTPAHMUMBAKTCSA ¥WMM DTEeHWJI, [IPOIEeHWJI, W30NPOIeHnJI, OyTeHW]I,
1300y TeHMII, TpeT-0YTEeHN, H-IIeHTeHUJI ¥ H-TeKCeHWJ. TepMrH

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

"AJIKMHMIT" OTHOCUTCSH K HeHaCHIeHHOMY YTJIEBOOOPOOHOMY
pamukajly C IOpSMOM WMJIM Pa3BeTBJIEHHOM Illelblo, coIepxalleMy OT 2 IO
18 aTomMoOB yIJlepoIa, CcoIepXalMx I10 MeHbllel Mepe OOHY YIJIepoI-—
YTJIEPOOHYIO TPOMHYIO CBA3b. [TprMe pH BKJIOUAT, HO He
OTpaHMUMBAKTCS MMM, DSTUHWII, [IPOIMHWII, W30NPONMHWUII, OYTHHWI,
N300y TUHWII, TPeT-O0yTUHWII, I[IeHTHMHMJI UM TeKCUHWII. TepMuH "HUIMUMK
aJIKMHMUI" OTHOCUTCSA K aJIKMHMIILHOM TpyIlle, KakK olIpenejleHO B
HacToAmeM OIMCaHMM, comepXxamelr oT 2 OO0 8 aToOMOB yIUulepoma.

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

"Apwu" OTHOCUTCH K UUKJIMIECKOM apoMaTHU4deCKOM
YTUIEBOOOPOIHOM dYacTM, ComepXalmel BIJIOTE OO 18 aToMOB yIJlepola,
MMeKmey OIHO WMJIM HEeCKOJBKO 3BaMKHYTOEe KOJIbIO (kKoJell) . [IpuMMepH
BKJIOUAKT, HO He OI'paHMuMpBawTCca wWMM, OGeHuJ, OeH3wui, HadTui,
aHTpalleHWJI, (eHaHTpaleHWJI U OUGeHWUJI.

"Apankmi" OTHOCUTCHA K paiukaly o¢opmyJiel RaRb, roe Ra
opencraBJygeT cobo¥ aJIKMJIEHOBYIO llellb, Kak olpeleJleHO Bbme, ¥ Rb
opencraBygeT coBo¥ OIMH WM HECKOJIBKO apPMJILHEX pPalMKalloB, Kak
OIIpeneJIeHO BHIIe, HanpuMmep, O0eH3WII, INOEeHUIIMEeTUIJI U T.II.

"TuoaJIKOKCHU" OTHOCHUTCH K palukally o¢opMmyJiel —-SRc, 1me Rc
IperncTaBJIAEeT cobomn aJIKMJIb HEI panukas, KakK onpeleJIeHO B
HacToAmeM OIMCaHuMM. TepMMH "HUB3MMNM TUOAJKOKCH" OTHOCUTCH K
AJIKOKCUTPYIIIe, KaK olIpeleJJeHO B HaCcToAleM OIMCaHuM, CcolepxXalen

or 1 mo 8 aToMOB yIJulepona.

"Ankokcu" OTHOCUTCHA K pamukaJy o¢opmyJiel —-0ORda, 1mme 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. HpMMepr AJIKOKCHUTPVYIIII BRJIOYAKT, HO HE
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OTPaHNUMBAITCSI MMM, METOKCHM U DTOKCH.

"AJIKOKCUAJIKMII" OTHOCHUTCHA K aJIKMJILHOM TpYyIIe, 3aMelleHHOMN
AJIKOKCUTPYIIIION .

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

"T'yaHuIMHMI" OTHOCUTCH K paIlukajy HoN (C=NH,;)-NH-.

"AMMIOMHMII" OTHOCUTCA K paIukajy HpN(C=NH,)CH-.

"AMMHO" OTHOCKUTCH K paIukally NH;.

"ANKMIJIaMMHO"  OTHOCHTCS K palukaily oopMyJel —-NHRA wim -
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'erepouuk" o3HadvaeT b-7-4JIeHHOE MOHOUMKJIMYUECKOe, WIn /-
10-ujleHHOEe  OMIMKJIMUYECKOE TeTepPOolUMKIMUYECKOe  KOJbIIO, KOoTOpoe
ABJIAETCH JmMBo HaCHIIEHHEIM, JmBo HEHAaCHIEHHBIM, JmMB0o
apoMaTHUYeCKMM, WM KOTOpOoe CcoIepXxuT oT 1 nmo 4 T1eTepoaTOMORE,
HEe3aBUCHMO BHOpPaHHHX M3 as30Ta, KMCJIOpOOa WM Cepe, U TDHOe
TeTepoaTOMEl as30Ta M CepH HeoB43aTesJIbHO MOT'YT OHTB OKMCJIEHHBEMU,
M TeTepoaToOM asoTa MOXeT OHTb HeoO0dA3aTel]IbHO KBaTEePHUIUPOBAHHEM,
BKJIOUA A OUMUUKIMUECKME KOJblla, B KOTOPEX OOMH W3 OIMCAHHEIX BHIIE
TeTepPOUMKIIOB CJIUT C OeH30JIbHBEM KOJBLIOM. ['€eTepOLMKII MOXeT OBTH
CBA3aH uUepes J0OOM TeTepoaToM WJIM aToM YyIJlepona. I['eTepOLMKJIIE
BKJIOUAT TeTepoapusibl, Kak oIpeneJieHO HMXe. TakuMm oOpasoM, B
OOIIOJIHEHME K TeTepoapuiaM, IIPMBEIEHHHM BHIIEe, TeTEePOLMKIH TaKXe
BRJIIOUAIT MOPOOJIMHWUII, IUPPOJIUIVMHOHWII, OIUPPOJMUIOVHWII, IUIePUIVNHNI,
IUIIEPU3UHWII, TUOAHTOMHWII, BaJlepoJiaKTaMWJl, OKCHUPAaHWJI, OKCeTaHWJI,
TeTparuapodypaHni, TeTpalMIpOIupPaHniI, TeTpaluIPOIUPUIOMHNAI,
TeTparnapoTHMOoOEeHNII, TeTpalMIPOTUONIVPaHWII,
TeTPalruIPONUPUMUIVHNLII, TeTparuIPOTUONVPAaAHWII M T.II.

"T'erepoapwna"” O3HayvaeT apoMaTUUYeCcKoe TeTepOolUUKINYECKOE
KOJILIIO M3 5-10 ujeHOB, HUMeKlee II0 MeHbIey Mepe OIMH I'eTepoaTOoM,
BHOPAHHHM M3 as0Ta, KUCJIopoIa M CepH, M coIepXalee II0 MeHbIen
Mepe 1 aToM YyIUlepoma, BKJIKUYasd KakK MOHOUMKJIMUEeCKMEe, TakK WU
OUMLMKIIMYECKME KOJIBIEBEHE CUCTEME. Perpe3eHTaTUBHEE I'eTepOapuib
OpencTaBJgT cobor OUpuInI, bypwui, OeH300ypPaHmi, THMoQeHMI,

BeH30THMObeHNI, XUHOJIMHNJI, IUPPOJINII, VHIOOJINJI, OKCa30JIMII,
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BeH30KCas30JInI, VMM OA30JI1JI, BeH3UMMIA30JINII, TMa30JIMJI,
BeH30THa30JInI, M30KCas0JInI, IVpPas0oJIn, M30THa30JIUII,
OVPUOA3VHWII, [OIUPUMUIOMHWII, [OUPA3UHWII, TPUas3MHWUII, LIMHHOJMHWI,
dTasaszvMHMUII M XMHA3OJIMHWII.

TepMMHE "HeoOA3aTeJIbHO 3aMelleHHHM ajkuia", "HeoOsa3aTeJIbHO
3aMelleHHBIM aJikeHua", "Heo®a3aTeJILHO 3aMelleHHBIN aJlkokcu",
"HeoBg3aTeJILHO 3aMelleHHBM THoaJIkokcu", "HeoBa3aTeJILHO
3aMelleHHBI aJKkujlaMmMHao", "HeoBa3aTeJIbHO 3aMelleHHBI HU BN
ajgxkmia", "HeoBg3aTeJIbHO 3aMelleHHBI HU BN aJkeHuaI",
"HeoBg3aTeJIbLHO 3aMelleHHBIL HM BN aJjxkokcu", "HeoBa3aTeJIbHO
3aMeMeHHH HU3MUM THuoaJIkokcu", "HeobOsa3aTelIbHO 3aMelleHHBM HU3MUM
alkuiIaMMHO" ¥ "HeobGsa3aTeJIbHO 3aMeMeHHHEM TeTepOoUUKIMI" o3HaudanT,
yTO, KOT'IJa OHM 3aMelleHB, II0 MeHbIleM Mepe OIMH aToM BOoIopola
3aMeHeH 3aMecTuTeJleM. B ciydae oKcozaMecTuressa (=0), 3BaMeleHH

IOBa aToMa Bomoopoma. B »ToM OTHOWEHUM, 3aMeCTUTEeJIM BKJIIIOYAT :

oenTepnii, HeoB4g3aTeJILHO 3aMelle HHEINA aJIKMII, HeoBg3aTeJILHO
3aMelle HHEI aJIKeHWI, HeoBdg3aTelILHO 3aMelle HHE AJIKMHNII,
HeoBg3aTeJILHO 3aMelle HHEINA apmi, HeoBga3aTelIbHO 3aMelle HHE

TeTEePOLUKII, HeoOA3aTeJIbHO 3BaMelleHHHY LMKJIOAJIKMII, OKCO, IaJloTeH,
-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 pPas3JIMUalnTCId U

He3aBMCHMMO IIpelCTaBJIAIT cobom BOOOPOI, HeoBd3aTeJIbHO 3aMelle HHEM

aJIkKmJI, HeoB43aTeJIbHO 3aMeleHHEM aJIKeHIWJI, HeoOdA3aTeJIbHO
3aMeleHHBM aJIKMHWII, Heo043aTeJIbLHO 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, HeoDA3aTeJIbHO 3aMelleHHOTO TeTepoluKila U
HeoO43aTeJIbHO 3aMelleHHOTO LIMKJICAJIKMIIa MOXeT OHTEH JONOJHUTEJBHO
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
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(cMm. Mann et al., (2002) J Gen Med /4, 644-654). 3STa
HOMEHKJIaTypa craja oCcoBeHHO aKTyaJIbHOM npu MCCJeIOBaHnUU
HECKOJIBKMX MaJlo pPa3JiMuakliMXCsad aHTUMCMBICJIOBEIX MOJIEKYJI, BCe U3
KOTOPHX HallpaBJIEHE Ha OOHY M Ty Xe o0JlaCThb-MUIIEHbL, KaK I[IOKas3aHO
HIXE &

H#A/D (x:y) .

[lepBas OykBa o6Oo3HauaeT BuO (HanopuMmep, H: uejoBek, M:
Memb, C: cobaka). "#" ob6ozHauvaeT HOMEpP SK30HA OMUCTpodMHAa-
MymeHu. "A/D" ykKasHBaeT Ha aKLeNTOPHHIM WMJIM HOOHOPHHIM YYacTOoK
CIJIaiCMHTa B HauaJle M B KOHIIe DK30Ha, COOTBEeTCTBEHHO. (X V)
oBo3HauaeT KOOPAMHATH OTXMI'a, Trme "-" wmimm "+" yKas3HBaeT Ha
VHTPOHHEIE MJM 5SK30HHHE IIOCJIEOOBATEJILHOCTH, COOTBETCTBEHHO.
Hanpumep, A(-6+18) ykKas3HBaeT Ha IIOCJeldHMe 6 OCHOBaHMM MHTPOHA,
IpedmecTBRYOMIEeTr0 SK30HY-MMIIeHM, ¥ IepBhHe 18 OCHOBaHUM DK30HAa-—
MumeHr. HamboJiee OJIMBKUM YyUaCTKOM CIJIaiCMHT'a SABJISeTCS aKLelTop,
Tak 4YTO DBTUM KoopIMHaTaM IMpenmecTeyeT "A"., OnMcaHMe KOOPAMHAT
OTXMIa B IOHOPHOM YydUacCTKe CBABHBBAHMA MOXeT IIPeOCTaBJATL cobon
D(+2-18), ©1me TOCJIHeOHMe 2 DBK30HHEX OCHOBaHMA U TIIepBEHe 18
VMHTPOHHEIX OCHOBAaHMM COOTBETCTBYIT YUaACTKY OTKMI'a AHTUCMECJIOBOM
MOJIEKYJIEl. IIOJIHOCTBI DK30OHHEE KOOPIOMHATH MOIT'YT OBTE OO0O3HaUeHH
Kak A(+65+85), kxoTopHM OperncTaBJgeT coBOM ydacTOK MexXnoy 65-vM u
85-HM HYKJIEOTHMIaMM C Hauajla 2ToI'0 2K30Ha.

II. AHTHMCMEBCJIOBHE OJIMT'OHYKJIEOTHUIE

Korma aHTMCMBICJIOBasg MoJiekyJiia (B) HalleJleHa Ha HYKJIEOTUIHHE
[IOCJIeDOBATEJIbHOCTH, BOBJIEUEHHEE B CILJIa¥iCHHT SK30HOB B
mocjyemopaTeJsibHOCTAX  Ipe-MPHK, HOPMAaJILHEIM  CILJIaMICMHT  SK30HOB
MOXEeT MHIMOMPOBATBCH, uTo  I[IPUBOOUT K  TOMY, uTo  anmnapar
CIJIa¥iCMHTa WUCKJIoUYaeT LeJlb SK30H-MHIEeHbE U3 3pejgon MPHK. Bo
MHOTMX TI'eHax [HeJjleluuss BCel'0 5HDK30Ha I[IPMBOOUT K  IIPOOYKLUM
HeQyHKUMOHAJIEHOTO Oejika uYepes yTpaTy BaXHBX OYHKIMOHAJIBbHEX
OOMEHOB WJIM HapylleHMe paMKM CUMTHBaHMA. OOHakKoO B HeKOTOPHX
DeJikax ABJAeTCd BO3MOXHEIM YKOpPOUeHMe OeJjika IIyTeM OeJjlelluy OOHOT'O
MM HEeCKOJIBKMX HSK30HOB M3 0Oejika 0e3 HapylleHMA PaMKM CUUTHBAaHUA
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[
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IiomeHHa BO3HMKAeT B pes3yJlbTaTe MyTallii, KOTOpHEe MNIpelaTCTBYIT
CHMHTEe3Yy OQYHKUMOHAJIBHOTO IMNPOAYKTa I'€Ha OUCTPO®UHA, KaK IIpaBUIIO,
[IOCPEenCcCTBOM HapyleHus paMKu CUMTHBAHUA . AHTUCMEICJIOBHE
OJIUTOHYKJIEOTUIEL, KOTOPHE MHOYLUMPYIOT IIPOIlyCKaHMe 5SK30HOB B
obJjlacTM TeHa OUCTPOdMHA, ComepXalel MyTalMuil, MOTYT I[I03BOJUTH
MEIIEUHEIM KJIETKaM OPOOYLUUPOBATH 3peibli MPHK-TpaHCKPUIIT, KOTOPHM
KOoOoupyeT OYHKIMOHAJIL HEIM feJlok OVUCUTPOOUH . NToTOBHIM HeJiok
OINCTPOOMH He o00sS3aTelIbHO IIpencTaBJgeT cobol odopMy IOUCTPOOMHA
"ouKoTo TuNa", a CKopee 4BJIAeTCS YKOPOUEHHOM, HO, TeM He MeHee,
OYHKIUMOHAJILHOM VI Oy PYHKIIMOHAJILHOM bopmon OUCTPOOUHA .
HacTosamee wm300peTeHMe OTHOCUTCSHS K AaHTUMCMBICJIOBEIM MOJIEKYJIAM,
CIIOCOOHEIM CBA3HBATLCA C onpeneJyieHHEIMU npe-MPHK-MHUIIEeH AMU
oucTpod®rHa B 3K30He 44, U NnepeHalleJIMBaThb IIPOLECCUHI 3TOTO T'eHa.

B YaCTHOCTH, n3obpeTeHme OTHOCUTCH K BHIeJIEHHEIM
AHTUCMEICJIOBEM OJIMTOHYKJIeOTUOaM IJMHOM oT 20 mo 50 HYKJIEOTUIOR,
BRJIOUAKIMM I[IO MeHbmen wMepe 10, 12, 15, 17, 20 wnamu ©OoJee
[IoCJIeIOBaTEJIbHO PacCIIOJIOXEHHBIX HYKJIEOTUIOB, KOMILJIEMEHTaPHBIX
obJjlacTU-MUIIEHM 5SK30Ha 44 TeHa IUCTpodMHa, HaBHEBAaeMOM YUaCTKOM
OTXMUIa, BHOpaHHOM U3 cJenyiommux: 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+4+15) . AHTVCMEBICJIOBEIE
OJIMTOHYKJIEOTUOE CHelUupruuecky IMOPpUIM3YITCS C YYaCcTKOM OTXMUIa,
VHOYLUUPYS NPOINyCKaHMe 2K30Ha 44.

AHTUCMEBICJIOBOM OJIMTOHYKJIeOTUI ¥ PHK-MMIIeHEL KOMIIJIEMEHTAaPHE
OpyT opyry, KoTma OOCTaTOUHOe KOJIMYEeCTBO COOTBETCTBYKIUX
IIOJIOXEHVM B KaxOoM MOJIeKyJle BaHATO HYKJIeOTHIaMM, KOTOPHE MOTYT
06pa30BHBATh BOIOPOIHYK CBA3b IPYID C IPYIT'OM, TakK 4UTO MIPOUCXOIUT
CTabuJIBHOE U CHelUMPUUeCKOe CBSA3HBaHME MeXIy OJIMTOHYKJIIEOTUIOM WU
MUIIEHB. Takum  obpa3oM, "crneunpruueckKm Tubpuou3yomuica” "
"KOMIIJIEMEHTAPHEM" 4BJISIOTCA TepMMHaMM, KOTOPHE MCIOJIbL3YIT MIJIA
YyKa3aHMAad Ha JOCTaTOUHYK CTelleHb KOMILJIEMEHTAPHOCTM WJIM TOUHOE
oBpa3oBaHMe TIap, TaK 4YTO MeXIy OJMIOHYKJIEOTHMIOM W MUIIEHBK
IPOUCXOOUT CTabujbHOEe U CclIeludrMueckoe CBA3HBaHMe. B OaHHOMU
oBJlacTM IMOHATHO, UYTO IIOCJEeIOBaATEJIbHOCTL aHTUCMEICJIOBOM MOJIEKYJIE

He @noJpkHa OBTE Ha 100% KOMILJIEMEHTAapPHOM ee II0CJeNOoBaTeJIbHOCTHU-
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MUIIEHN , UTOOH OHa OBLJIa ClleumdpmuueCcKu TUOPUON3YIEeNCd.
AHTHUCMEICJIOBASA MOJIeKyJla MABJIAETCHA CclIeluduuecku TIUOpUIOM3YyIencs,
KoTma CBA3EBaHUE OJIMTOHYKJIIEOTUIA C MOJIEKYJIOVM—MUIIEHBIO
[IPensaTCTBYeT HOPMaJIbHOM  QYHKLUU PHK-MummmeHnu, U  CYyImeCcTBYyeT
oocTaTodHada CTelleHb KOMILJIIEMEHTapHOCTH, UTOOH n3bexaThb
HeCHeluMpMUeCKOT'O CBA3HEBaAHUA aHTUCMBICIIOBOTO OJIUTOHYKJIEOTHIAa C He
ABJIANMMMUCS  MMIIEHSAMM  [IOCJIeIOBaTeJIbHOCTAMM B  YCJOBUAX, npu
KOTOPHX cClHeumupuueckoe CBSA3EBaHMeEe HABJIAETCHA XeJlaTeJIbHHEM, T.e. B
dUBMOJIOTUUECKUX  YCJOBMAX B CJyYae aHaJM30B 1n  Vivo WK
TepalleBTUUYEeCKOI'O JIeUueHMs, M, B CcJydae aHaJIuM=30B 1in Vvitro, B
YCJIOBUAX, MIPU KOTOPHX aHaJIM3H [IPOBOIAT.

InvHa AHTUCMEICJIOBOM MOJIEKYJIH MOXeT BapbUpPOBAaTH npu
YCJIOBUHU, UTO OHa crioco6Ha CeJIEKTUBHO CBA3EBATHLCHA C
OpennojlaraeMo oBJjJacTbid B MOJeEKyJe npe-mMPHK. IJIMHY  TakKMux
mocjienoBaTeJIbHOCTEN MOXHO OTIPeeJIAaATh B COOTBETCTBUU c
MeTOIMKaAMM CeJIEKLIMM, OIMCAaHHBEIMM B HaACTOAMEM OIMCaHuM. Kak
npaBwUJIio, IJIMHa AHTMCMEICJIOBOM MOJIEKYJIH COCTaBJIAET oT
OpmbImM3nuTeslbHO 10 HYKJIEOTHMIOOB BILJIOTE OO HOpubim3uTesbHO 50
HYKJeoTunoB. OmHako OyOeT IIOHATHO, UYTO B D3TOM CIoco6e MOXHO
MCIIOJIE30BaTh JI0OYIO OJIVHY HYKJIEOTUIOOB B 5TOM  IOHUalla30He.
[IpeOnouTUTEeNIbHO, MOJIMHA AaHTMUMCMBICJIOBOM MOJIeKYJIE cocTaBjgeT 10-30
HYKJIEOTUIOB.

B OIOHOM BapraHTe OCYIIEeCTRBJIEHU A OJIMTOHYKJIEO TUIE 1o
n3obpeTeHUn MMelnT IJMHY oT 20 mo 50 HYKJIEOTUMIOBR M BKJIOUAKT II0
MeHbme¥ mepe 10, 12, 15, 17, 20 wuiam O0o0Jiee HYKJIEOTHMIOB JoOOM U3
SEQ ID NO: 1-12, 46 m 47. B HeKOTOPHX BapMaHTax OCYIeCTBJIEHUA
TVMMHOBEHE OCHOBaHMS B SEQ ID NO: 1-12, 46 m 47 Heoba3aTeJIbHO
IpencTaBJIgnT CcoOoM ypaluul.

Ieslens SK30Ha He  OOJDKHA IIPUMBOOMTL K  CIOBUIY PaMKM
CUMTHBaHNMA B YKOPOUEHHON TPaHCKPUOUPOBaHHOM MPHK. Taxkum
obpasoM, ecJqM B JMHEVHOV I[IOCJIeOOoBAaTeJIbLHOCTM M3 Tpex SK30HOB
KOHell MeEPBOTO 2K30Ha KOIMPYET IOBa M3 TpexX HYKIEOTUIOB B KOJIOHEe
M CcJeIyomMM KOIODOH yIaJleH, TOT'Da TPeTuM SK30H B JIMHEWHOMU
[IOCJIEOOBATEJIbHOCTY HOJDKEH HaUMHATBECHA C EeIOMHUMUHOI'O HYyKJIeoTHIa,
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 OeJika.

BymeT NOHATHO, UYTO KOMIIOHOBKAa KOINOHOB Ha KOHIE 5SK30HOB B
CTPYKTYPHEX OeJjilkax He BcCcerma MOXeT pasphlBaTbCHad Ha KOHIe KOIOOHAE,
CJIeDOBaTeJIbHO, MOXeT CylleCTBOBaTh HeOOXOOMMOCTEL YyHajleHMa O0oJee
OOHOTO BK30Ha M3 Inpe-MPHK nma ofecrnedeHusa cuuTHBaHMA MPHK B
paMKe CUMTHBaHMSA. B TakKux OOCTOATEJIECTBAX MOXeT I[IO0TpeboBaThbCH
ceJIeKUIMI MHOXEeCTBa AaHTUCMBICIIOBEIX OJIMIOHYKJIIEOTUIOOB CIOCOBOOM IIO
nz3obpeTeHnrio, TIe KaxOul M3 HMX HalpaBJIeH Ha OTJIMUAaNyICI
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 KMCJIOTH, T.e. AHTUCMEICJIOBEE
OJIMTOHYKJIEOTUOE He BKIODUAKT MOIVOUUIMPOBAHHOE WM 3aMelleHHOe
OCHOBaHMe, caxap WM MeXCYOBeOIMHUUHYK CBSI3b. B IpelnouTUTeJIEHOM
BapMaHTe OCYIIEeCTRJIEHUA AHTUCMEICJIOBHE OJIUTOHYKJIEO TUIH o
HacTodAlleMy M300peTeHUI0 IMIPeNCcTaBJAKRT CcoBoM He BCTpedaKlmMecs B
opupone MOJIEKYJIE HYKJIEMHOBOM KMCJIOTEH. Hanpuwmep, He
BCTpeUawnmuecd B NIPpUPOLEe HYKJIEMHOBHE KMCJIOTH MOTYT BKJIIOUATH OIHO
W HEeCKOJIbKO HEeIPUPOIHEIX OCHOBaHUM, caxapos n/uim
MeXCyOBeIMHUUHEX  CBA3el, Halpumep, OCHOBaHUe, caxap u/wiu
CBA3b, KOTOPHE OBUIM MOOMOUUUPOBAHE WJIM 3aMelleHE OTHOCUTEJILEHO
OCHOBaHMA, caxapa uU/WiIM CBL3M, HaxXoOAlMXCa BO BCTpeudallelcd B
opupone MOJIEKYJIe HYKJIEMHOBOMU KMCJIOTEHI. MimiocTpaTUBHEE
MOIMOUKALIMM ONMCAHBE HMWXe. B HEKOTOPHX BapMaHTaxX OCYIeCTBJIeHUSI
He BCTpeUvawnirecsa B IPUPOOe HYKIIEMHOBHE KMCJIOTH BKJKUAKT ©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 HENpUPOIHOE (HanpuMep, MOIUOUUIMPOBAHHOE ZNIZ!
3aMelleHHOE ) OCHOBaHMe. B HEKOTOPHX EBapMaHTaxXx OCYIeCTBJIEHUSA
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 CBSA3b. B HEKOTOPHX BapMaHTaxXx OCyIeCTBJIEHUS
AHTMCMEICJIOBEIE  OJIMT'OHYKJIEOTHIE  COIepXaT 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 MOJIEKYJIaMM, AHTVCMEICJIOBEIE MOJIEKYJIBEL

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

HEMETUIIMPOBAHHEIMU OJIMTOHYKIIEOTHUOAMA JIMOO BHYTPUKIIETOUHO, JMOO B
HEOUMIIeHHEIX 5BKCTpakKTax, KOoTophe comepxaTrT PHK-azy H, OpuBOomIUT K
nerpalaluy OYyIJIeKCcOoB Inpe-MPHK: aHTHUCMEBICJIOBOM OJUTOHYKJIeOTHO. B
criocobe 1O HacTo[AlleMy M300peTeHMI MOXHO MCIOJBLE30BATE JIOYID
bopMy MOOMOMUMPOBAHHOM aAHTUCMBICJIOBOM MOJIEKYJIE, KOoTopasd CIocoOHa
ODXOOUTH Wi  He MHOYLIUPOBATE Takyln ODel'palallMio. IIprMepoM
AHTUMCMEICJIOBEIX MOJIEKYJI, KOTOpPHeEe, KOI'la OHM B nOyIiuiekce ¢ PHK, He
pacumersaonTCca KJIE TOUHOM PHK-aszon H, ABJIATCHA 2'-0-
MeTUJIIIPOMU3BOOHEE . 2'=0-MeTUIIONUTOPUOOHYKJIEO TUIEL ABJIAITCH
BHICOKOCTAOMJILHEIMM B KJIETOUHOM Ccpelle M B TKaHAX XWUBOTHHX, W UX
OyIrJjiekcel ¢ PHK o6jsamanT 06oJiee BHEHCOKMMMU BeJIMUMHaMM Tm, YeM UuX
PUBOHYKJIIEO TUIHEE WJIn OE30KCUPUDOOHYKIIEO TUIHEE aHaJIoOTH.
MeTuiImMpoBaHMe 2 ' -MoJIOXEeHU S TUIPOKCUPUOO3H nu BKJIOUEHME
bochopoTHOaTHOTO OCTOBa ABJIeTCsS OOHUHOM cCcTpaTervel I[IOJIYyUeHUS
MOJIEKYJI, KOTOPEE BHellHe CXOOHE ¢ PHK, HO KOTOPHEe 4BJIAKTCH
3HAUUTEJILHO BoJlee YCTOMUMBHMM C OelpaldalliM HYyKJIeasoMl.
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 IIPeICTaBJIATL CcoBoOM Ie30KCUPUDOHYKIICOTUOHEE WMJIU
PUOOHYKJIIEO TUIHEIE rIoCcJenoBaTeJIbHOCTH, [IpoCTO comepxaT  JIOOYD
CTPYKTYPHYKR MOOMOUKALMID, KOTOpas NPOCTPAHCTBEHHO 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. IIOCKOJIBRY
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YacTM OJIMT'OHYKJIeOTHIa, BOBJIEUEHHEe B 00pasoBaHMe OyIUJlekca, IO
CYIEeCcTBY 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
bochaTHEHX OCTATKOB IMPEeOCTAaBJIAT CoOO0M MOIMOUUMPOBAHHEE (QocdaTH,
Takue Kak MeTUIIOOCPOHATEL, MeTUJIOOCHOPOTHMOATH,
dpocoopomMopdoIMIa TH, dochoponunepasmmaTH u dochbopamMmmaTH .
HanpuMep, KaxXObM BTOPOM MEXHYKJIEOTUIHEIM 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 dYacThk (HaIpUMep,
C1—-C4, JMHEWHBM WJIM Pa3BeTBJIEHHBEM, HACHIEHHEM WJIM HeHaCHIeHHBM
aJIKuJI, TaKo¥ KakK MeTuJ, D2TWUJI, DSTeHWJ, OPpOonuJi, 1-HOpoldeHuy, 2-
IIpOIIeHWJI ¥ M3O0NpOonWJ) . HanopuMmMep, MoxeT OBTBE MOIMOUIIMPOBAaH
KaxIHl BTOPOM HYKJIEOTHI, KaK OIMCaHO.

KoHkpeTHHE IIPMMEPH aHTUCMEBEICIIOBEX OJIMTOHYKIIEOTHUIOOR, KOTOPHE
MOTYT MCIOJIB30BATHCHA B paMKax HaCTOAmMEeTO M300peTeHMd, BKJIIOUAKT
OJIUTOHYKJIEOTULIHL, comepxaumme MOIMOUUIMPOBAaHHEE OCTOBH I
HENPUPOIOHEE MeXCYyOBLeOMHMUHEE CBA3U. OJIUTOHYKIIEOTUOE, MMeKINe
MOIUOUUUPOBAHHEIE  OCTOBH, BKJIOUAT  OJIMTOHYKJIEOTUIH, KOTOPHE
COXpaHAKRT aToM ¢ocoopa B OCTOBE, UM OJUTOHYKIJIEOTHUIE, KOTOPHE He
uMelT aToMa dochopa B oCcToBe. MOOUOUUIMPOBAHHEE OJIMTOHYKJIEOTUIH,
KOTOPHE He MMelT 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 COOTBETCTBYOMIMM CcoelIVHeHMeM HYKJIEMHOBOM KMCJIOTH-

MHWIIEHN . OnHO 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 KMcJOTOM (PNA). B coemuHeHMax PNA caxapHBM OCTOB

OJIMTOHYKJIEOTMIa 3SaMeHAKT aMrmocomgepxamyM oCcToBOM, B WaCTHOCTHU,
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AMVHO D TUMJITJIMIMHOBEHM OCTOBOM. HYKJIEOTHMIOHBIE OCHOBAHMSA COXPaHeHH U
OHM CBSA3aHBE MNPAMO WJIM HEeIOpsAMO C aToMaMM a30Ta as3alpyIllne aMUIOHOM
yacTu OCTOBRa.

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

OJIMTOHYKJIEOTHUOE TakXe MOI'yT BKJIOUATL MOOMQUKALUM  MJIU
3aMeHH HYKJIEMHOBOT'O OCHOBAaHMSA (yacTo oB603HauaeMoT'O0 B IaHHOM
oBjacT HnpocTo kKak "ocHoBaHMe"). OIMIOHYKJIEOTHIH, CoOIepXalue
MOOMIUUIMPOBAHHOE WIIN 3aMemeHHoe OCHOBAaHUE, BKJIIOUAIOT
OJINTOHYKJIEOTUIOE, B KOTOPHX OOHO MWMJIM HECKOJBLKO I[IYPUHOBHX WMJIU
IVPUMUOVHOBEIX OCHOBAHMI, HauboJlee JacTo BCTpeYaluxC B
HYKJIEMHOBHX KMCJIOTax, 2aMeHeHB MeHee pPaclpOoCTPpaHeHHBMU WK
HeNIPUPOOHEMM OCHOBAHUAMMA.

[IypMHOBHE OCHOBAaHMSA CcoIepXaT IUPUMMUIVMHOBOE KOJILIIO, CJIUTOe

C MMMOA30JILHBEIM KOJIBLIIOM, Kak OINMCHBaeTCcsa obmel QOopMyJIOoNn:

£y g

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 IIypMHaMM, BKJIKKUad, HO He OI'PaHMUYMBaAACHb

VMU, N®-MeTmamennH, N?-MeTUIITyaunH, TUIIOKCAaHTUH " 7-
MEeTUJITYaHMH .
[IMPUMUOVHOBEE OCHOBaHUA COOEPXUT meCcTUYJIEHHOe

NVMPUMMOVMHOBOE KOJIBIIO, KOTOpoOe olIpenesgeTcsd obmeV GopMyJion:
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[InTO3MUH, ypauui u NIpelncTaBJIgnT cobour IVPYMUIOIVHOBHE
OCHOBaHMA, HauboJlee UYacTO BCTpedUanlMecs B HYKJEMHOBEX KUCJIOTax.
OHM MOTYT OBTB 3aMelleHE »OPpYI'MMM BCTpedanlMMUCSA B [OIpUpOLe
OVPUMUIOVHaMY, BKJIOUas, HO He OoI'paHUUMBAasACh UMK, OSH-MeTUJILUTO3UH,
5-TMIPOKCUMETUMJILMTO3MH, OCeBOoypauusn u 4-Ttuoypaumi. B oOHOM
BapMaHTe OCYIEeCTRBJIEHUS OJIMTIOHYKJIEOTHIOE, ONMCaHHEE B HaCTOAIEM
OomMCaHuM, coIepXaT TUMMHOBEE OCHOBAaHMSA BMEeCTO ypaluia.

Ipyrre MOOMOUUUMPOBaHHEE MM 3aMelleHHBle OCHOBaHMSA BKJIOUAKT,
HO He OTPaHMYMBAaKTCAa VMM, 2, 6-IMaMUHOIYPUH, OPOTOBYI KUCIOTY,
arMaTUIVH, JIU3UOWH, 2-TUONVMPMMUIOVH (HaOpuUMep, 2-THuoypauwui, 2-
TUOTUMMH) , G-3aXuMM ¥ eI'0 I[IPOM3BOINHEE, 5L-3aMelleHHBEM IUPUMUINH
(HanlpuMep, S-rajioypalwull, S-[NpOoNMHWIIypaluuJl, 5S5-IPpONVMHUIILUTO3UH,
5-aMMHOMEeTUIIypalllJl, S5-TUIPOKCUMETUIIypalnil, 5S5—aMMHOMETUJILIVTO3UH,
5-TUMAPOKCUMETUIIIUTO3MH, Super T), 7-mea3aryaHWH, /-Ieas3aalleHUH,
7-aza-2, 6-OIMaM/HOITYPWH, 8—-aza-7/-OgeazaryaHuH, 8-aza-"7-
IoeazaaleHVH, 8-aza-/-Ieaszsa-2, 6—-IMaMUHOIIYPUH, Super G, Super A u
N4 -3TUIINTO3UH, VI X [IPOU3BOIOHEIE ; N2~ LIMKJIOTIEHTUITY A HIH
(cPent-G), NQ—HMKHOHQHTMH—Z—aMMHOHprH (cPent-AP) u NQ—HpOHMH—2—
aMMHOIIYPUH (Pr-AP), [cepnoypaumji WMJIM €TI0  I[IPOU3BOIOHEE; u
BHIPOXIEHHEE WM YHUBepcaJlbHHE  OCHOBaHUA, TakmMe Kak 2,6-
INOTOPTOJIYOJI WM OTCYTCTBME OCHOBaHMUM, TakKue Kak abasuueckue
YUaCTKMU (HampumMmep, l-nmesokcuputosa, 1, 2-munesoxkcupubosa, 1-
Oe30KCU-2-0-MeTupmubosa; WM NPOM3BONHHE IMPPOJMIOMHA, B KOTOPHX
KMCJIOpOnO KOJIbLla 3aMeHeH as0TOM (azapmuboza) ) . [TpUMepH
IPOMBBOOHEX Super A, Super G m Super T MOT'YT OHTL HaMIOEHH B
nateHTe CIMA 6683173 (Epoch Biosciences), KOTOPHM BKJIKOUEH B
HacTodAmlee ONIMCaHMe B KadeCTBe CCHJIKM B TIIOJJHOM ofbkeMe. BrUIO
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 npelCcTaBJIgeT 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,

BKJIJIDUEHHaAd B HacToAlee OllMCaHMe B 2 KaduecTBe CCBUIKM B IIOJIHOM
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oBBeMe) .

OmnpenejieHHHEe MOOUOUIIMPOBAHHEE WMJIM 3aMelleHHBEe HYKJIEOTHUIHEBE
OCHOBAHUSA SABJAITCA OCOOEHHO MNPUITOOHHMM IOJISA IIOBHImMeHUSA adPMHHOCTHU
CBASBBAHMA AaHTUCMBICJIOBEX OJIMI'OHYKJIEOTUIOOB 110 M300peTeHun. OHU
BKJIOUAT 5S5-3aMelleHHEEe OUPUMMUOMHE, 6-a3alupyuMUIOMHEL M N-2, N-6 u
O-6-3aMelleHHEEe IyPWHEHL, BKJIIOUA I 2-aMMHOIPONMIIageH H, 5-
OPONMHMIIYPAUMII UM S5-TIPONMHMIILUMTOBMH. BEJIO IIOKAa3aHO, UTO 3BaMeHEH
Ha 5-MeTMJILIMTO3MH IIOBHMIAKT CTabMJILHOCTL OVIJIeKCa HYKJIEVMHOBEBX
KIMCJIOT Ha 0,6-1,2°C " B HacTodlee BpeMs ABJISAIOTCS
IpenIouTUTeJIbHEMM  3aMeHaMM, eme 0oJiee KOHKPeTHO, KoI'jga WUX
KOMOMHUPYIOT C MOOMOUUUKALIMAMM caxapoB 2'-0-MeTOKCHUITUIIOM.

B HEKOTOPHX BapMaHTax OCYIEeCTBJIeHUSI MOOMOMUMPOBAHHEHE WJIMU
3aMeleHHHe  HYKJIeOTUMIHHEe OCHOBAaHMSA  ABJATCH OPUTOOHEMM — IOJIA
oBJIeTUeHM OUMCTKM AaHTHCMECJIOBHX OJUIOHYKJIIEOTHIOB. Halpumep, B
oTipelleJIeHHBIX BapMaHTax OCymeCTBJIEHUS AHTHCMEICJIOBHE
OJIMTOHYKJIEOTUOE MOTYT coIepXaTh Tpu wuIu ©OoJee (Hamopumep, 3, 4,
5, 6 wmim ©GoJiee) [IOCJIEIOBATEJIBHO  PAaCIIOJIOXKEHHEX  I'YAaHMHOBEIX
OCHOBaHMUM. B oIOpeIesIeHHEX AaHTUCMHCIOBEX OJMITOHYKJIEOTHIAX HUTH
n3 Tpex wiIM 0oJiee IIOCJIeIOBaATEJIbHO PAaCIIOJIOXEHHBEX I'YaHMHOBEIX
OCHOBaHUM MOXET IPUBOINTE K arperaumm OJIMTOHYKJIEOTUIORB,
OCJIOXHSAKIEY OUMCTKY. B TakMx aHTUCMBICJOBEX OJIMIOHYKJIEOTUIAX
OOMH WMJIM HECKOJIbKO IIOCJIeODOBaTEJIbHO  PacCIIOJIOXKEHHEX OCTaTKOB
T'vaHMHa MOT'YT OHTHL 3aMeHeHH MHO3MHOM. 3aMeHa MHO3MHA OIHUM WJIMU
HEeCKOJIbKMMM OcCcTaTkaMM TyaHMHa B HUTKM M3 Tpex win 0BoJiee
[IOCJIeIOBATEJILHEX I'VAaHMHOBHX OCHOBAHUMM MOXEeT CHWXATH alpelaluio
AHTMCMEICJIOBOT'O OJIMT'OHYKJIEOTUOa, TEM CaMbM, o0O6Jerdas OUMCTKY.

B OIHOM BapuaHTe OCyMeCTBJICHU I opyras MOOUDUKAIIN A
AHTUCMEICJIOBHX OJIMTOHYKJIEOTUMIOOB BOBJIEKaAeT XMMUUeCKOe CBA3HBaHNE
C OJIUTOHYKJIEOTMIOM OIOHOM MJIM HECKOJIbLKMX uYacTel MJIM KOHBIIaTOB,
KOTOpPEE  IIOBHIAKT aKTUBHOCTE, KJIETOUHOE  paclpelelJleHre  WIn
KJIETOUHHM 3axBaT OJUTOHYKJIeOTHIa. TakMe UYacTM BKJIOUAT, HO He
OTpPaHNUMBATCSI UMM, JMIOMOHBEE YacTH, TakMe Kak XOoJIeCTepMHOBAaMA
yacThk, XoJieBasd KUCJIOTa, IMIPOoCTOoM THMO0MP, HalpuMep, TeKCUJI-5-
TPUTUIITHUOJ, TMOXO0OJIECTEPUH, anubaTuuecrKas 1ernsb, HaopuMep,

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

IO1s Bcex TIIOJIOXKEeHMM B JaHHOM COeOMHEeHMM He  SABJISeTCd
HeOoOXOOUMBEIM, UYTOOH OHM OBJIM eIMHOOOPpas3HO MOIUPUIMPOBAHE 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
AHTMCMEICJIOBEM  OJIMT'OHYKJIEOTHUIAaM, KOTOpPHE IPeOCTaBJAaAlT cobon
XUMEPHHEE CcoenuMHeHusa. "XumepHee" aHTUCMHBCIIOBEE COeIVMHEHUS WU
"XYMepH" B KOHTEKCTe HacCToAmero Mu3o0peTeHMd OPeOCcTaBJAT cobom
AHTUMCMEICJIOBEHE MOJIEKYJIE, B YaCTHOCTM, OJUITOHYKJIEOTUIH, KOTOPHE
comepXxaT IOBe WIM 0o0oJiee XUMUUECKM OOOCOOJIeHHHEHX o00JlacTM, Kaxnoad
M3 KOTOPHIX COCTOMT IIO MeHbIleM Mepe U3 OIHOTO MOHOMEPHOTO
2JIEMEHTa, T.E. HYKJIeOTHIa B ciayJdae OJIMTOHYKJIEOTUIHOT'O
COEeNVMHEHMSA. OTM OJMI'OHYKJIEOTMIE, KaK IIpaBWUJo, comepxaT IIO
MeHbIle¥ Mepe OIOHY o06JacThk, I'IOe OJUIOHYKJIEOTMOI MOOUIUMLUMPOBAH
Tak, 4YTOOH COOONMUTEL €My YBeJIMUeHHYID YCTOMUMBOCTL K Oerpalalliu
HyKJIeas30, YBeJIMYeHHBIN KJIE TOUHEM 3axBaT M IOOIOJIHUTEJIBHYIO
obBJlacTs OJIAd YBeJMUEHHOM addMHHOCTM CBS3HIBAHMSA B OTHOIEHUU
HYKJIEMHOBOM KMCJIOTH-MMUIIEHN .

AHTHUCMEICJIOBHE  MOJIEKYJIE, MCIOJIbB3yeMEle B COOTBETCTBMM C
HacTOAlleM n300peTeHneM, MOTYT OBITH Y IOOHBEM obpasoM u
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.

IOTIOJIHUTEJIBHO WJIM aJlbTEPHATMBHO MOXHO MCIIOJIE30BATE JIOOHE
IpyTre CIocoBe TakKoTo CHMHTe3a, WM3BeCTHHe B »OaHHOM oBJlacTH.
ABJIAeTCHd XOpOoWO WM3BECTHHM MWCIIOJbL30BaHMe CXOIHEIX CIOCOOOB IJId
[IOJIYYEHU I OJIMT'OHYKJIEOTULOR, TaKMX Kak bochopoTHOaTHHE u

AJIKMIJIMPOBaHHEE TIPOVM3BOIOHEE . B OoIOHOM TaxkoM aBTOMaTMIMPOBAHHOM
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BapuaHTe OCYWeCTBJIEHU I B KadecTee MCXOIHHX MaTepnalioB
WCIIOJb3YT IOUATUIIGOCOOpaMUMOUTH UM MX MOXHO CUHTEe3MpOBaTh, Kak
onmcaHo Beaucage, et al., (1981) Tetrahedron Letters, 22:1859-
1862.

AHTMCMBEICJIOBEE  MOJIEKYJIEL 10 M300peTeHUu CHUHTEe3UPYT 1in
vitro, " OHU He BKJIIOUAT AHTUCMEICJIOBEE KOMIIO 3ULIUA
BMOJIOTUUECKOTO I[IPOUCXOXOeHMAa. MOJIeKyJIH TII0 M300peTeHMI TaKxXe
MOYXHO CMelluBaTh, VMHKAaICYJMPOBaTh, KOHBOTUPOBATEL  MJIM  MHEM
obpas3oM CBSA3HBATE C OPYITUMM MOJIEKYJlaMM, 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 OCyWeCTBJIEHUA n300peTeHnd
OTHOCATCA K MOPOOJMHOOJIUTOMEPAM, nMepmrM  pochopocomepxamme
CBA3M OCTOBRa, Kak IOPOMIJIOCTpUpOBaHO Ha ¢(ur.lA-1C. B onmHoM
BapuaHTe OCYWeCTBJIEHUI openycMaTpuBaeTCsd CBA3aHHBN uepes
dpocoopommamMmmaT  MOPOOIIMHOOJIUTOMED, Takom Kak IIoKaszsaHo Ha
dur.1C, KOTOPEM HABJIAEeTCH MOOUOUUMPOBAHHEIM B COOTBETCTBUU C
OOHMM AacCIeKTOM HaCTOAMeI'0 M300peTeHMA TakK, UYTOOH OH CcoIepXall
IIOJIOKUTEJIEHO 3apsaXeHHbBle TPYINE OpellouTuTesbHO B 10%-50% ero
cBA3er ocToBa. MoOpdQOJMHOOIUIOMEPH C  He3apsSXeHHHMM  CBSA3SIMU
OCTOBa, BKJKYAs AaHTUCMHCIOREE OJIMI'OMEPH, IOOPOOHO  OIMCAaHH,
HanpuMep, B (Summerton and Weller 1997) u nOpuHaOjexXallX 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 HaCTOsdllee 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
CTa®MJIbHEIX, He3apsSXKeHHHX WM IIOJIOKUTEJIEHO 3apsSXeHHHX CBA3el
OCTOBa; 2) CHOCODHOCTE OBTL OIOPOM IJg HYKJIEOTUMOHOTO OCHOBaHUSA

(HanpuMep, aleHWH, LUMUTO3MH, ITYaHMH, TUMUIOMH, YpauuJ M MWHO3UH),
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Eliele) O@paBOBaBHH/IﬁICF[ IIoJjiMmMep MOT PM@pMHMSOBaTbCH C HyKJ’IeI/IHOBOﬁ—

KMCJIOTOVI—MUIIEHLID C KOMIIJIEMEHTAPHEIMM OCHOBAHMAMNM, BKJIIOUAaA PHK-

MUIIEHE , C BeJMuMHaMM Tm BpIle uYeM OpubIM3uTeJbHO 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, [IpeICTaBJIeHHHe Ha O(ur.lD-G, KaxIOell U3
KOTOPHX cCBA3aH He3apsSKeHHOMN VI [IOJIOXUTEJIBLHO 3apsSKeHHOM
bochopocomepxamel cyObLeIMHUUHOM CBA3b0. Ha ¢ur.lD mopencTaBJieHa
bpochopocomepxalia g CBA3b, KoTopad bopMHpyeT OCTOB n3
[IOBTOPAKRMMXCH BJIEMEHTOB W3 NIATM aTOMOB, TI'Ie MOPQOJIMHOKOJBILA
CBA3aHE dochoaMMOHOM CBA3bID M3 l-aToMa. Ha o¢ur.lE mopencrTaBlieHa
CBA3b, KOTOpas OOeCleuMBaeT OCTOR U3 IOBTOPAKIKMXCH 3JIEMEHTOB U3
6 aToMOB. B »TOM CTPYyKType aToM Y, CBA3HBaommi b5'-yIJjiepon
MOPQOJIMHO C TpyHmnom o¢ocoopa, MOXeT IIPEeOCTaBJIATL CcoboM cepy,
asorT, YTIJIEPOL VI IpenllouTUTeJIbEHO KUCJIOPOX. YacTb X,
noaBemeHHas K Qocoopy, MOXET MNpelcTaBJIATL coboM GTop, alKuI WU
3aMelleHHB  aJIkKJI, THUOAJKOKCKY WM 3aMeleHHBM THOaJIKOKCU, WK
He3aMelleHHEM, OIOHO3aMelleHHEM WIIN IBYX3aMelle HHEIM asorT,
BRJIOUAMMM LUMKJIMUECKME CTPYKTYPH, Takue Kak MOPOOJIMHEL WMJIU
IUIIEPUONHE . AJIKWII, AJIKOKCHU u THMOAJIKOKCH OpennouYTUTEJIEHO
BRJIOUAT 1-6 aToMOoB yIJlepoma. YacTu Z OpedcTaBJILT cobol cepy
WM KUCJIOPOHI, U MNPellloUuTHUTEeJILHO MIPeOCTaBJIAT CoOO0M KUCIJIOPOI.
CB4A3mU, IOpencTaBJIeHHBEe Ha ¢ur.lF m 1G, npelHasHaueHH IJI9
OCTOBOB M3 BJIEMEHTOB IJMHOM 7 aToMOB. B CTpykType 1F uyacTe X
ABJIeTCa  TakoMu, Kak B CTPYKType 1E, M dYacTbk Y  MOXET
OpencTaBJIATE cobo¥ MeTuJIeH, Ccepy WM IPpedlouTUTEeJIbHO KUCJIOPOI.
B crpykType 1G, yYacty X M Y HABJIAKRTCHA TaKMMM, KakK B CTPYKType
1E. OcoBeHHO MNpPenrouTUTeJIbHEE MOPQOOJIMHOOJIUIOHYKIIEOTUOE BKJIOUAKT
MOPOQOJIMHOOJIMTOHYKJIEO TULEL, cocTodmue ns3 CTPYKTYP

MopdoMHOCYOBeAMHNIL QOPMEI, IpPencTaBJIieHHOM Ha o¢our.lE, 1rmme X=NH,
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N (CH3), miam l-munepasmH WM OpyTrad 3apsKeHHas rpyhmna, 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 omopenejieHHHX BapMaHTax OCYMECTBJIEHMS OINTHMMAJIBHOE YJIyUIlleHHue
AKTHMBHOCTM  aHTUCMHCJIIOBOTO  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%.

[IpenycMaTpUBaKTCA  OJIMT'OMEPEHL, nMepnmre  Jiodoe  KOJIUYECTBO
KaTMOHHEIX CBS3el, BKJKUYasg OJUIOMEPH C TIOJIHOCTBI KaTHMOHHBEMU
cepazavmr. OOHaAKO IIPenlIouTUTEJIBHO, OJMIOMEPH ABJIARTCHA YaCTUYHO
3apsSXeHHBIMM, MMeKmyMM, HalnpuMep, 10%-80% KaTHMOHHHX CBA3eM. B
IPEenIoOUTUTEJIEHEX BapMaHTax OCYWLeCTBIIEHUA NPUOIM3UTEJIBHO oT 10%
no 60%, wu nOpegnouruTeJbHO oT 20% @mo 50% cepazselt  ABJAITCA
KaTUOHHEMU .

B oOHOM BapMaHTe OCYIEeCTBJIEHMA KAaTMOHHEIE CBA3M pPaCCeaHH
BOOJIb OCTOBa. YacTUUHO 3BapAXeHHEE OJIMI'OMEPH NPenlIodTUTEeJIEHO
comepXxaT IIO MeHbIeM Mepe »OBe IIOCJIeIOBaTeJIbHO PacClOoJIOXEHHHX
He3apSXeHHEX CBSA3M; CJENOBATEJIbHO, OJMIOMEep IIPEeAlOoUTUTEJIBHO He
MMeeT CTPOTO Uepedylmerocsd xapaKTepa BIOJb eT0 BCeW OJIMHH.

Taxxe NpedyCMaTpUBaKRTCHA OJIMI'OMEPEH], MMelue OJIOKM KaTMOHHEX
CBA3el M OJIOKM He3apsKeHHEIX CRBA3el; HalpuMep, LeHTPaJIbHEM OJOoK
HesapSXeHHHX CBA3eM MOXeT O(JaHKMPOBATHECHA OJIOKaMM  KaTMOHHEBIX
CBA3el, wWIM HaobopoT. B OIDHOM BapMaHTe OCYMeCTBJIEHUS OJMUTOMEpP
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 HWXe B OTHOIEHUU
CHMHTE3a OJIMI'OHYKJIEOTUIOB, MMEKIMX CMENaHHBEE WM He3apsSKEeHHHE U
KaTMOHHEE CBSA3M OCTOBa, M B IIPpMMepax HWXe. B HEKOTOPHX CJydasix,
MOXeT OHBTEL XeJlaTeJIbHEIM JoOaBJIeHMe IOOIOJIHUTEJIBHEX XUMUUEeCKUX
yacTeM K aHTUCMBEICJOBOMY COeOMHEHMIO, HalpuMmep, OJIg YIIYyJlleHUS
bapMakKOKUMHETUKM WM OJIS OOJIeTUeHMA YJIaBJIMBaAHUA WIM OOHAPYXeHMA
coenmHeHrsa. TakKasd dYacThk MOXeT OBTH KOBaAJIEHTHO IIpuUcoeIVHeHa, B
COOTBETCTBMM CO CTaHIAPTHHMM CIocofaMrM CHHTes3a. HampumMmep,
noSaBJieHMEe UYacCTU MIOJIUBTUIIEHTUIMKOJA WIM IOPYTOT0 TIHIAPOQUIIEHOTO
noJiMmMepa, HallpuMep, noJiMmMepa, MeKRIeT o 1-100 MOHOMEPHHEIX
CyOBEeNVHNI, MOXeT OBTb MNPUIT'OOHBEIM IJIS IIOBHIIEHMS PaCTBOPMMOCTH.

PeriopTepHas 4YacTb, Takasa kKak QJYOPecClLerMH WIM paIvoaKTHBHO
MeueHHasa TpyIla, MOXeT OBThL NIpUMCOeIMHeHa OJA lieJiel ofHapyXeHMUd.
AJILTEpPHATMBHO pPeropTepHas MeTKa, CBS3aHHas C OJIMI'OMEPOM, MOXeT
OpencTaBJIATE CcoBoM JMTaHI, TaKoM KakK aHTUTeH win OMOTUH,
CIIOCOOHEM CBAS3HBATL MeueHOe aHTUTEJIO WIM CTPedNTaBUIMH. Ilpu
BHOOPE YacTM MJIS [IPUCOEOMHEHMS WIM MOOMOUKALIMM aHTUCMBEICIIOBOTO
OJIMT'OHYKJIEOTHUOa, KaK IpaBuUJlo, ©O0e3yCJIOBHO, HABJISETCS XeJlaTeJIbHBM
BHOOP XYIMUYE CKMUX CoeIMHEeHUN n3 TpPYyII, KOTOPHE ABJIATCSA
OMOCOBMECTHUMEIMM ¥, BEPOATHO, OYOYyT II€PeHOCUTLCH UWHINBUIYYMOM
Oes3 HexXeJlaTeJIbHBIX ITOOOUHEX 50OeKTOB.

OJIMTOHYKJIEOTUOE OJIA IIPUMEeHEeHUA B aHTUCMEICJIOBHEX IIPUMEHEHUAX
VMenT IJMHY, OOBUHO HaAXOLAMYyWCS B IMalal30oHe OT NPUOIM3UTEJILHO
10 1mo npubiam3auredbHO 50 CcyObemmMHMIIL, foJjiee IMPenrnouTUTEJIBEHO
npubiau3uTtegbHo oT 10 mo 30 cy®wenmHMIl, ¥, KakK OpaBujio, 15-25
OCHOBaHUM. HamopuMmep, OJJUTIOHYKICOTUO IO M300peTeHMIo, uMelmmi 19-
20 cy®beIMHMIl, UYTO ABJAEeTCS NPUTOOHOM OJIMHOM OJI9 aHTUCMECIIOBOTO
OJIMTOHYKJIEOTHUOA, B WUIeaJIbHOM CJIydae MOXeT MMETL OT »OBYX IO
necdaTu, HalpuMep, OT UeTHpeX IO BOCLBMM, KATMOHHEIX CBA3eM u
oCcTalJlbHHEe HeBapsKeHHHe CcBaA3M. OIUMTOHYKJIeOoTHHn, uMekmuy 14-15
CcyOBEeNVHNI, B MIOeaJIbHOM CJlIydae MOXeT MMEeTb OT JIBYX IO CEMH,
HanopuMep, 3, 4 mam 5, KaAaTMOHHEIX CBA3elM M OCTaJIbHEE He3apSIXeHHEBEe
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, oGopMUpPyd IIOCJeNOBATEJILHOCTL O00pasyolnx
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napy yacTeu, KOTOPHE, KakK npaBuUiio, IpenHa3HadeHs oJis
TUOpUOM3aLMY C BHOPAHHOM AaHTUCMEICJIOBOM MUIEHBI 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-IMaMMHOIYPMH WIM IpyIMe MOOMQUMUMPOBAaHHEE
OCHOBAHUS, M3BECTHHE B ITaHHOM 06JacTM M OIMCAaHHBE HMXEe.

Kak oTMeuaJIoCh BHIIE, OIpeleJIeHHBE BapMAaHTHE OCYINEeCTBJIEHUSI
OTHOCATCH K OJMIT'OHYKJIEOTHUIOaM, COOEepXallMM HOBHEE MeXCYyObeIVHWUHEE
CBA3U, BKJIOUA A OJIMT OMEPEH PMO-X, u OJIMTOMEPEHL, MMeKmue
MOIMOUUIMPOBaHHEE KOHILEBEIE TPYIIIIH . B HEKOTOPHIX BapMaHTax
OCYMEeCTBJIEHUS STU OJUTOMepH objlajailnT 06oJiee BHCOKOM addMHHOCTLIO
B oTHomeHnr HHK m PHK, dyeM COOTBeTCTBYKIMEe HEMOIUOUIMPOBAHHEE
OJIMTOMEPE, ¥ OHU HIOEMOHCTPUPYKT I[IOBHIIEHHYK KJIETOUHYK IOCTaBKY,
ClleLIMdUUECKyYD aKTUMBHOCTL U/MJIM CBOMCTBa paclpeleljieHMS B TKaHSX
[I0 CpaBHEHMK C OJIMT'OMEepaMM, UWMEKNVMM MeXCyOBeOIMHMUHEE CBSI3U.
CTpYKTYPHEE TIIPM3HAKM U CBOMCTRBa pPa3JIMUHBEX TUIIOB CBA3eM U
OJIUTOMEPOB 0OoJiee NOOPOOHO ONMCAHEL B ClJleOylileM OOCYyXIEHUM.
CHMHTe3 5TUX M CXOIOHHX OJIMTOMEPOR ONMCaH B IpMHAOJIEeXalley TOoMYy Xe
3asgBUTeN0 3asBke CHA N 13/118298, koTopasd BKJIOUEHA B KauecTBe

CCHUJIKM B IIOJIHOM OOBeMe.

B OIipeneJIeHHBEX BapMmaHTaXx OoCymeCTRBJIEHMA M306peTeHme
OTHOCHUTCHA K OJIMTOHYKJIEOTH Y , MermeMy I1I0CJIeIOBaTeJIbHOCTE ,
KOMITJIEMEHTAapPHYIO IIocJjiefoBaTeJIbHOCTHM—MUIIEHN , KOTOpad
acCcoumMmMpoBaHa C 3aboJIeBaHueEM JeJIOBEKa, u comepXxalmeMy

IIOCJIEeOOBATEJIbHOCTE HYKJIEOTUIOB, MMeKyl QOpMYyJIIY :



57

roe Nu npencrTaBlideT coBoM HYKJIEMHOBOE OCHOBAaHUE;

R; mmMmeeT QopMysIy

q

—N
NI, S
/7 \\

R Rs

4

q paBHO 0, 1 wmmm 2;

Ro BEIOpaH U3 TPVYIIIHL, cocToAmen U3 BOOOPOILA, C1—Cs
ankuiabHoM, C1-Cs apaJIKMJIBHOM M QOPMaMUIOMHMIILHOWM TPYIE, U

R; BHOpaH M3 TIpyHNIH, CcocToAmeN u3 Bomopoma, Ci;—Cig auwmia,
C1-Cip aMmMHOalLMJIa, AalUMJIbLHOM YacTM [IPUPOOHOM WM HEeIPpUPOOHOM
anbba- wmiam OeTa-aMMHOKMUCIIOTH, Ci;-Cip apajgkmia u C;—-Cip aJKkuia,
W

R, m Rz cBa3aHH Cc oOpa30oBaHMeM 5-7-uUJJeHHOTO KOJblla, TI'Ie
KOJIb1IO MOXeT OBITH HeoO643aTeJIbHO 3aMeleHOo 3aMecCTUTEJIEM,
BEIOPAHHEIM U3 T'PYIIIEL, cocrodmer M3 C1—-Cio aJIKuJia, beHMIIa,
rajioreHa u C;—-Cig apaJikuia;

R; BeEOpaH w3 TITPYIIIH, cocToAmey U3 BJIEKTPOHHOM IIapH,
Bomopona, C1-Cg ajyikuiia U C,-Cg apaljikuia;

Rx BHIOpaH us TPYIIIH, cocToAmen "3 cCapkKo3MHaMm1ia,
TUOPOKCUJIA, HYKJIeOoTHIa, IIPpOHMKAKIMEeM B KIeTKY IIelNTHUIHOM YacCTU U
nurepasmuHniia;

Ry BHOpaH M3 TPYINHE, CcocToAmer u3 Bomopona, Ci1-Ce aJKmia,
HYKJIeOTHIa, [NPpOHMKAKIMEN B KJIETKY IIelITHMIHOM YacTH, AaMUHOKMCIIOTH,

bopMamMuouHMIEHOM U C1-Ce aumja; u
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Rz BEOpaH "3 TPYIIIH, cocToAmer M3 BJIEKTPOHHOM IIapH,
BOOopoILa, C1-C¢ ayxkmya u C1-Cg aumia u ux QpapMalleBTUUECKU
IIPUEMIIEMEIX COJIEM.

Nu w™MoxeT OHTbH BHOpPaH M3 TPYINOHE, COCTOAMEeM M3 aIeHMHa,
I'yaHMHa, TUMWHA, ypauuia, UMTO3MHaA UM  IMUIOKCAaHTMHA. BoJiee
NpenlouTUTeIbHO Nu HOpencTaBjigeT coBoM THUMMH MM ypalu.

B I[OpeldlouTUTEeJIbHEIX BapMaHTax OCYIeCTBJIEHUS M300peTeHue
OTHOCUTCH K OJINTOHYKJIEOTULY , MeKRIeEMY [IOCJIeOOBaTEJIbHOCTD
HYKJIEOTUOOBR, MUMeIyn QOpMYyJIY :

Rx
O—=P——R;

O

Nu

0

N
Ry/ \ H

Rz

4
roe Nu nOpencraBJjigeT coOoM HYKJIEMHOBOE OCHOBaHUE;
R;1 BHOpaH u3 TpPyNOOH, cocTodmerm u3 Ri/ um Ri’’, r1me R’

npencraBjgeT CcoOOM IUMETMJIAMMHO M Ri’’ mMeeT QopMyJIy

q

—N
\ X N/R2
/

R4 Rs

4

TIe IIO MeHbIleM Mepe OIMH Ri HOpencrTaBJjsgeT cobom Ri’’;

q paBHO 0, 1 MM 2 OpM YCJOBMM, UTO IIO0 MeHbLIle¥ Mepe OIMH
13 R; npencraBiygeT COBOM IUIEPUOMHMIILHYIO YacThb;

R BEIOpaH nus T'PYIIIEL, cocTodlen ns BOomopona, C1—-Cs
ankuiabHoM, C;-Cs apaJIKMJIBHOM M (OPMaMUIOIMHMUIILHOWM TPYIINBE, U

R3 BEHIOpaH M3 T'PYIIIIEL, cocTodmen ns3 BOmopoIna, C1—Cqp
anuJabHOM, C1-Ci19 aMMHOAUMJILHOM, alMJIbLHOM UYacTM BCTpeudaKmeyca B
IpUpPONe WM HeNpUPOOHOM aJjibba- wiIn 0O6eTa-aMMHOKMCIIOTH, Ci1—Cig

apaJikmii u C1—-Cio aJKWII, WA
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R, m R3 cBa3aHH C oOpa30BaHMEM 5-7-4JIeHHOT'O KOJIblla, TIIe
KOJIL1LIO MOXEeT OHITH HeoO043aTeJIbHO 3aMeleHO 3aMecTUTeJIeM,
BEIOPAHHEIM U3  TPYIIIH, cocTodamen wu3 Ci1-Cig aJKMIA, beHMIIA,
rajioreHa u C;—-Cio apajikuia;

R4 BHOpaH ™3 TPYIIIIH, cocToAmeNr M3 DSJEeKTPOHHOM  I1apH,

Bomopona, C1—-Ce ajJIkuila M apaljikuia;

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

Ry BHOpaH M3 TPYIIH, CcOoCTOoAmeM M3 Bomopola, Ci1-Cg anxuia,
HYKJIEOTHIA, IpOoHUKAaKIEN B KJIETKY 4acTu, AMUHOKMUCJIOTEL,
bopMaMUOVMHUIILHOY Tpynne M C1—-Ce aumuia; u

Rz BHOpaH w©3 TpPYyMNOIH, COCTOAmMEN U3 SJeKTPOHHOM IIapH,
Bomopona, Ci1—-Cg amxmia u C;—-Cg auwmia, WM "X OdpapMalleBTUUECKU
IPpUEMIIEMEIX COJIEMN.

Nu w™MoxeT OHBTH BHOpaH M3 TPYNONH, COCTOAMNEN W3 aleHMHa,
T'YaHUHE, TUMWHA , ypauuia, UMTO3MHaA WM TI'MIOKCaHTMHa. BoJjiee

IIpeliouTrnTeJIEHO Nu rnpeocraBjAdaeT coBoM TUMMH WJIN Ypalunil.

[MpUbIIM3UTEJIEHO 90-50% TPy R: NIpencTaBJIgT cobon
ouMeTuJiIaMrHO (T.e. Ry’ ). BoJjiee mnpennoururesibHo, 90-50% rpynn R;
IpencTaBJIAT cobon OVME TUIIaMUHO . Hauboee IPeniIouTUTEeJIbHO

NpUBINU3UTENILHO 66% I'pyln R; OpencTaBJAgnT coOoM IVMeTUIIaMMUHO .

R1" MoOXxeT OBTH BHOpaH M3 TPYIIIH, COCTOAmEeN M3
H S
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Hﬁé
— O =
b HsC H
H
HsC. /
)
H 0 NH,
HQN\F
CHj NH
O oL
H H

O 4
N N S A H
- NC*HH}N;
0 NH,
HN

HpeHHOQTMTeﬂbHO, I10 MeHblIel Mepe OIIVIH HYRKJIeOTMO B

OJIMTOHYKJIEOTHOE MMeeT GOpPMYyJIY:

Rx
O—P—N NH>
(0]
Nu
0
H
N
Rf// H
Ry

4

roe Rx, Ry, Rz m Nu 4BJI40TCAd TaKMMM, KaK YKasaHO BHIIE.
HamboJjiee NpeOlouTUTEJIBHO, Nu mpencraBjasgeT coboM THUMMH WJIU
ypaumi.

Xora TuMmMH (T) 4BJGeTCAa OPeOlNouTUTeJIbHOM obOpasyolmel Iapy
YacTbi (Nu WJIN Pi), comepxamemn XVMUUECKHUE MOIOIMUKALIINA,
OIIMCaHHEE BHIIE, JIOVIO CyOBeqIMHUIY ~OCHOBAHNE, M3BECTHY
crieuMaJMCTy B IOaHHOM of6JlacTM, MOXHO MCIOJL30BaTh B KauecTBe

obpasynmer napy JacTH.
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B. IlenTuOHREE HEPEHOCUUKU

AHTUCMEICIIOBHE OJINTOHYKJIEO TUIE 1o N300peTeHND MOTYT
BKJIIOUATH OJINTOHYKJIEOTUIOHYID  4YacTh, KOHEBOIVPOBAHHYIO c CPP,
IpenrnouyTUTeJIbHO AapTMHMH-B0TaTOoM NenTUIHOM TPaHCIOPTHUPYIMEeN
JacThio, sbbexTUMBHOM IJIA YCWMJIEHMSA  TpaHCIopTa CoelIMHEeHUS B
KJIeTKM. TpaHCcHopTHad UYacTh IIPenIouTUTEeJIbHO CBA3aHa C  KOHIIOM
oJMIToMepa, KkKak IokasaHO, HamopuMmep, Ha o¢our.lB m 1C. IlenTunw
oBJajanT CIOCOOHOCTBRI MHIOYLUMPOBATE NIpOoHMKHOBeHMe B 30%, 40%,
50%, c0%, 70%, 80%, 90% wmmm 100% KJEeTOK IaHHOM IIONIYJIALUMU
KJIETOUHOM KYJILTYPH, BKJIOUAs BCe LeJlble uMcja MexOy HUMMM, ¥ OHU
IIOBBOJIAIT IIepeMelleHre MaKpPOMOJIEKYJI B MHOXECTBO TKaHel 1Iin Vvivo
npu CHUCTEeMHOM  BEBeIeHUN. B OIOHOM BapMaHTe OCYIIeCTBJIEHUSA
IPOHMKAKINMY B KJIEeTKY IIelTUI MOXeT IIPpedCTaBJIATL coBoM apITMHUH-—
BoraTHM MIEeNTHUIHEM IIepeHOCUMK. B IOpyToM BapMaHTe OCYIeCTBJIEHUSA
IPOHUKAKMNMY B KJIEeTKYy IIelTHUI MOXeT NpelcTaBJIAThL CcoOoM IeHeTpaTUH
iy nentun Tat. 3THM ODenTuIh XOpOolo M3BEeCTHH B HaHHOM o0JlacTu U
OIIMCAaHH, HalIpuMmep, B Iy OJIMKaLun CIIA N 2010-0016215 A1,
BKJIIOUEHHOM B HaCToOfdllee OIMCaHMe B KaudeCTBe CCBUIKM B IIOJIHOM
obweme. OCcoBeHHO IpPennoyYTUTEIbHEM INOOXOnO OJisd KOHBI'alluK
INeNTUIOB C AHTUCMEBICJOBHMM OJIMIOHYKJIEOTUIAMM MOXeT OBTH HalIOeH B
nyoavkaiuu PCT W02012/150960, xoTopas BKJKOUYeHa B HacCTodlee
ONMCaHMe B KaueCTBe CCHUIKM B IIOJIHOM OOBeMe. B IpPemOnouTUTesIbHOM
BapMaHTe OCYIECTRBJIEHU A nenTunoa, KOHBIOIUMPOBAHHOTO C
OJIUTOHYKJIEOTUIOOM II0 HaCTOAmEeMYy M300peTeHMD, WMCIOJb3YeTCsa INIMLMH
B KauecCcTBe JIMHKepa Mexny CPP M aHTHMCMBCJIOBEM OJIMT'OHYKJIEOTUIOM.
Hanpuwmep, IPenlouYTUTEJIbHEY  IIelITum, KOHTBIOTUPOBAHHEM  C PMO,
cocTouT m3 Rg—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, n DoJiee

INIpedliouTrTEeJIEHO 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,

uTo OlIlpeeJIEHHEIE INeIlITMOHEIe 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 ¥ Oentun Tat, HOenTuiHbEe I[IepPeHOCUMKM, OIMCAaHHEE B
HacTodAmleM OINMCaHMM, KOoTda OHM KOHBOTMPOBAHH C aHTUCMBEICJIOBEM
PMO, »OeMOHCTPUPYIT YBEeJIMUEeHHYI CIOCOOHOCTE WM3MEeHSATH CIUJIaMiCUHT
TPAaHCKPUIITOB HEeCKOJIbKMX TeHoB (Marshall, 0Oda et al. 2007).
[IpeANOUTHUTENILHEE BapMaHTH OCYIEeCTBJIeHMS KOHBOTATOB MOPOOIMHO-
MNenTYOHLM [IepeHOCUMK onmucansl B WO0/2012/150960, BKIOUEHHOM B
HacTodllee ONMCaHMe B IIOJIHOM O0LheMe.

MImoCc Tpa TUBHEE el TUIHEE IepeHOCUMKH, He BRJIOUAKINME

JIMHKEPEI, IIPVMBEeIEHE HMXe B Tabnuie 1.

Tabmuua 1
VITIoCTpa TUBHEIE [IelNTUMOHEE [IePeHOCUUKU

HasBaHKe [TocmenoBaTeJIbHOCTE SEQ ID
(OBo3HaueHME) NO*®
rTAT RRRORRKKR 24
Tat RKKRRQRRR 25
RoF> RRRRRRRRRFF 26
RsF2R4 RRRRRFFRRRR 277
R4 RRRR 28
Rs RRRRR 29
Re RRRRRR 30
R~ RRRRRRR 31
Rs RRRRRRRR 32
Ro RRRRRRRRR 33
(RX) g RXRXRXRXRXRXRXRX 34
(RAhxR) 4; (P0OQ7) RAhxRRAhxRRAhxRRAhxR 35
(RAhxR)s5; (CP04057) RAhxRRAhXRRAhXRRAhXRRAhxR 36
(RAhxRRBR) 2; RAhxRRBRRAhxRRBR 37

(CP06062)
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(RAR) 4F2 RARRARRARRARFF 38

(RGR) 4F> RGRRGRRGRRGREFF 39

*MlocsienoBaTEeJILHOCTH, KOTOPEIM IIpHcBOeHH SEQ ID NO, He BKJIIOUAKT

CBA3HBaWIyKw YacThk (Hamnpumep, C, G, P, Ahx, B, AhxB, 1rne Ahx mu

B OoTHOCATCS K 6-aMMHOT'€KCAaHOBOM KMCJIOTe U BeTa-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
HalleJIEHHHE Ha IUCTPOOMH TIIOCJEeOOoBaATEJBEHOCTU  II0 HaCTOAMeMY
nz3obpeTeHui. B OIOHOM BapMaHTe OCYIHNEeCTBJIEHMSA TaKKMe BeKTOPEH
DKCIPECCUPYIT IMOJMHYKIIEOTUIHYK I[IOCJeIOBaTeJIbHOCTE, COIepXallyk
1o MeHblmeld Mepe 10 mocjeloBaTeJIbHO PAacCIIOJIOXKEHHHX HYKJISOTUIOB
OOHOM WMJIM HeCKOJbKMX u3 SEQ ID NO: 1-12, 46 m 47. B OpyroMm
BapMaHTe OCYIECTRBJIEHUA TaxKue BEKTOPH BKCIIPECCUPYIOT
[NOJIMHY KJIEO TUIHYIO [IOCJIeIOBATEJIBHOCTE, ComepxXallyo OIHY VI
HeCkoJibko M3 SEQ ID NO: 1-12, 46 m 47. 3SKCIpeccHpyKlMe BeKTOPEH,
OPUTOIOHEE IJId OOCTaBKM I'€HOB, M3BECTHH B IaHHOM objactu. Takue
BKCIpeccUupyrimme BEKTOPEL MOTYT OHITE MOIMOUUMPOBaHEL OJIs
BKCIIPpeCcCcun HalleJIEHHHIX Ha OUCTPOOUH nocjienoBaTeJbHOCTEN,
ONMCAHHHX B HACTOAMEeM ONMCaHUM. WJIJINCTPaTHMBHEE BSKCIpeccHUupylme
BEeKTOPHE BKJIOUAT IIOJMHYKJIEOTUIHEE MOJIEKYJIE, OIPeldloUdTUTEeJIbBHO
MoJieKyJiH  THK, KOTOPHE [NPOMUCXOIOAT, HalpuMep, u3  IJIa3MMUIEH,
BakTepuodara, OpOXKel I BUpPYCa (HanpuMep, amoeHOBUPYC,
aleHOaCCOUMVPOBAHHEI BUPYC, JIEHTUBUPYC M T.I.), B KOTOPHE MOXeET
OHITH BCTPOEH VI KJIOHUPOBAH MNOJIMHYKJIEOTH]] . BexkTop
NIPennouTUTEeJIbHO COOEPXUT OIMH MM HECKOJIBKO YHMKAJBHEX YJ4aCTKOB
PECTPUKLIUM M MOXeT OBThL crnocofeH K aBTOHOMHOM pellyIMKaluM B
onpenejyieHHOMN KJIETKE—-XO3AMHE, BRJIIOUAKIEN KJIETKY —MUIIEHBb VI
TKaHb—MUIIEHb, WJIM KJIETKY [pellleCTBEHHMKAa WJIM €€ TKaHb, WIn
MOXeT OBTE CIOCOOEH BCTpaMBaTbCS B I'€HOM OIIPEeNeJIeHHOT'O XO34MHa,
TakK UTOOH KJIOHMPOBaHHAa A [IOCJIEIOBATEJIBHOCTE OBlIa

BOCIpOM3BOOMMOM. Takum o6pas3oM, BeKTOp MOXeT MIPelCTaBJIATL coBOoi
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aBTOHOMHO PEeIIULNPYIOMUIC I BEKTOP, T.E. BEKTOP, KOTOPHM
CymecTByeT B KauecTBe BHEXPOMOCOMHOM CTPYKTYPH, pPelJMKalllsd
KOTOPOM He 3aBMCUT OT pPeIllUIMKaluM XPOMOCOMH, HalpMUMEpP, JMHENHY
WM BaMKHYTY I[LJIa3MUOy, BHEXPOMOCOMHHM SJIEMEHT, MVHUXPOMOCOMY
WM MCKYCCTBEHHYK XPOMOCOMYy. BeKTOp MOXeT comepXaThb JIoOHe
cpencTBa IJid oOf0ecClleueHUs caMOopellliMKaluu. AJbTEepHaTUBHO BEKTOP
MOXeT MpelCTaBJIATL COOOM BEeKTOP, KOTOPHM IIPM BBeIeHUM B KIIETKY-—
X0O3AMHAa BCTpamBaeTCH 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,
ONIMCAHHHX B HACTOANEM OIMCaHuUu, B [PeICTaBJAKIMX MHTEPEC
KOHKPETHEX KJIETKax WJIM TKaHAX (HalpuMMep, B MBIIE) . [[POMOTOPHEE
[IOCJIENOBATEJIBHOCTY U BKCIPeCCUpPpYKRIMEe BEKTOPH, MNIPUITOIHEE IJIA
DKCIIPEeCCUn B MBI e UHEIX KJIeTKax, BKJIOUAT, HalprMep,
riocJjlenoBaTeJIbHOCTHU, OIIMCaHHHE B us 2011/0212529, IIOJIHOE
comepXaHMe KOTOPpOM BKJIOUEHO B HaCToAllee OIMCaHMe B KauecTBe
CCBUJIKMA . MImoCc Tpa TUBHEE creuupmuueckKue oJis MBIIILT, IIPOMOTOPH
BKJIOUAT I[IPOMOTOP IOeCMMHa, I[IPOMOTOP KpeaTMHKMHAsH Mbemll (MCK),
npomMoTop Pitx3, NpoMOTOp CKeJIeTHOTO allbda-aKTuHa, WIKM IIPOMOTOP
TPOIIOHMHa 1. IlpuMeHeHMe CHelM(MUeCcKMUX 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 CcoCTaBaM WMJIM KOMIIOSMIMAM, IIPMI'OOHEM IIJIA
TepaHeBTquCKOﬁ OJOCTaBKM AHTUMCMEICIJIOBEX OJIMT'OMEPOEB, KaK OIIMCAaHO
B HacCcTodmlleM OoIMcaHuu. TakuMm O@paSOM, B OIllIpeleJIeHHEIX BapMaHTaXx
OCymeCTRBJIECHMA HacCTOAlIlee MBO@peTeHMe OTHOCHUTCA K @apMaHeBTquCKM
IIprmeMIIEe MBIM KOMIIO SUILIMLAM, 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 QapMalleBTUUECKM OIpMeMJIEMEMM HOCUTeJaAMM (moBaBKaMmm)
n/ i pasbaBUTesIAMM. XOTS SBJISEeTCS BO3MOXHLHM BBeIeHMe OJIMIoOMepa
10 HaACTOAMEeMY M300peTeHUId OTOeJIbHO, I[IPeOlNOUTUTENIbHEM SABJISEeTCH
BBeIeHUue coeIMHEHMS B KauecTBe (apMaleBTUUECKOTO cocTaBa
(KOMIIO 3ULIMM) .

CriocoBel IHOCTaBKM MOJIEKYJ HYKJEMHOBOM KMUCJIOTH  OIMCAHH,
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. 35t u mpyTue
IPOTOKOJIEL MOXHO MCIOJbL30BATL MJIS IOCTABKM IIpakKTUUeCKM JIoOoM
MOJIEKYJIEl HYKJIEMHOBOW KMCJIOTH, B TOM UMCJIe BHIEJIEHHHX OJMIOMEPOB
10 HacToAlleMy M300peTeHUD.

Kak nompoOHO oOOMCaHO HMWXe, dapMalleBTUUECKMEe KOMIIO3ULUU IIO
HacToAmeMy M300peTeHMI0 MOXHO CclelMaJlbHO COCTaBJIATEL IJIS BBeIeHUd
B TBEepOOM WM XKUIKOM dopMe, BKJUASA KOMIO3ULMM, alalTUPOBAaHHEE
OJId CJeOymMX : (1) epopaljlItHOe BRBeIeHUEe, HalpuyMep, KUIKUE
COCTaBH (BOIHHE WJIM HEeBOIHBEE PACTBOPH MJIM CYCIeH3uM), TabJIeTKH,
HanopuMep, TabJeTKN 0JId ByKKaJBLHOTO, CyBJIMHTBAJILHOTO u
CUCTEeMHOTO BCaCHBaHMA, OOJIOCH, I[IOPOMKM, TPaHyJE, I[IacTH OJIA
HaHeCeHMA Ha fA3HK; (2) IapeHTepalJibHOEe BBeleHMe, HallpuMep, OyTeM
IIOOKOXHOM, BHYTPUMHIIEUHOM, BHYTPUBEHHOM WM PIUOYPaJIbHOM
MHBEKIUM B  KadecCTBe, HallpuMep, CTEepPUJIBHOTO pacTBopa WU
CYCIIeH3UHA, MM cocTaBa C 3aMelJIeHHBEM BHCBOOOXIEHMEM; (3)
MecTHOe IIpUMeHeHMe, HalpuMep, B KauecTBe KpeMma, Masu WK
IJIACTHPS C KOHTPOJIMPYEMEM BHCBODOXIESHMEM WJIM CIpes, HaHOCUMOTO
Ha KOXy; (4) BHYTPMBAIMHAJLHO WJIM BHYTPUPEKTAaJIbHO, HalpuMep, B
KauecTBe Ileccapud, KpeMa WIM TIeHH; (5) cyOamMHIrBaJbHO; (6) B
ryas3; (7) YpeCcKOXHBEM NIyTeM; MIM (8) Hasz3aJIbHBEM IIYTEM.

BrpaxkeHre "dapMalleBTHUUECKM IPUEMIIEMHEN" MCHOJB3YIT B paMKax
HacToAmero mu300peTeHMa Jia oOO3HAUeHMA COeIMHeHUWM, MaTepralioB,
KOMIIO 3ULIUM n/nnm OO3UPOBAHHEIX bopwm, KOTOpPHE 1o MHeHUIO
MeOMIIMHCKOTO ClHelMalucTa IPUIOIHE IJIAd I[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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BripaxeHue "bapMalleBTUUECKA IpUEeMIIeMEI HocuTeds", Kak
MCIIOJIb3YIT B  paMKax M300peTeHud, O3HauvaeT OdapMalleBTUUECKU

HpMeMﬂeMHﬁ MaTepralsl, KOMIIO3IMIMI WMJIM HOCHUTeEJIb, TakoM KaK XUIKUMN

2NNz TBepHHﬁ HallOJIHMTEeJIb, paB@aBMTeHb, SKCLIUIIMEHT,
IIPOMSBOIOCTBEHHYIO nobaBKy (HaHpMMep, CMa3EERawiee BelleCTBO,
TaJIbK, CTeapaT MaT'H1A, KaJlbUIMA VI IVHKAa VI CTeapMmMHOBa4d
KMCHOTa), MJIn paCTBOpMMHﬁ MHKchyﬂMpymMMﬁ MaTepnall, BOBJIEUEHHBIN

B IIEPEHOC WJIM TPaHCIOPT pacCMaTpMBaAeMOI'0 COEeOMHEeHMSa M3 OOHOTO
opraHa WMJIM UYacTM TeJa B JIpyroM opradH WM YacThb TeJla. KaxIwui
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, BrJmouaoT: (1)
caxapa, TaKMe KakK JlakTo3a, IJInKOo3a M caxapos3a; (2) Kpaxwmalidl,
TakMe KaK KYKYPY3HHM KpaxXMall ¥ KapTodeJbHHM KpaxXMmal; (3)
LeJIJIJI03Y n ee [IPOM3BOLOHEE, TaxKue KakK HaTpUM
KapOOKCUMEeTUIILEJJIIIO3a, STWUIILeJJIIIo3a M alleTaT LeJUIoJIO3E; (4)
IIOPOMKOBEM TparakaHT; (5) comon; (6) xemaTtuH; (7) Taiabk; (8)
SKCLUUIIMEHTH, TaKMe KaK MacJiO KakKao M BOCKM IJIS CYIIIO3UTOPUEB;
(9) wMacJa, TakMe KakK apaxmcoBoe MacJo, XJIOIKOBOe  Maclo,
cadpiopoBoe MacCJiO, KYyHXyTHOE MacJio, OJMBKOBOE MacJio, KYKYpy3HOe

MacJio M coeboe MacJgo; (10) pamMkosM, TakKe KaK IPONMJIEHTJIMKOJE ;

(11) [IOJIMOJIHL, Takue Kak TJIMLLEPUH, copbur, MaHHUT n
NOJIMDTUJIEHTJIMKOJIb; (12) CJOXHEEe 53QMPE, TakKKe Kak D>2TUJIoJeaT U
STUJIIayparT; (13) arap; (14) OybepHEIEe CpencTBa, TakMe Kak

TUIOPOKCUI MaTHMUSA M THMIAOPOKCHI aJiloMMHMA; (15) albIMHOBYK KUCIIOTY;
(16) He cozepxalyl OUPOTEeHOB BoOy,; (17) M30TOHMUECKUM COJIEBOM
pacTBop; (18) pacTtBOp PuHrepa; (19) osTuwioBHM crnuptT; (20) pH-
3abybepeHHEe pacTBOPH; (21) HONMMSOUPH, HOJUMKAPOOHATH  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, KOHBOIMPOBaHHEE C QOCOOIMUINIOM HYKJIEMHOBHE KUCJIOTH,

HYKJIIEMHOBEIE KMCIJIOTEHL, coepxamme HMHO@MHBHHG yacTu,
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bochopoTHOaTH, MHIMOMTOPHE P-TJMKOINPOTEeMHa (TakMe Kak Pluronic
P85), KoOTOpHE YCUIMBAKT IIPOHMKHOBEHME JIEKAPCTBEHHEX CPeICTB B
pasJIMUHEE TKaHU; fronerpalnpyeMEe [IOJIMMEPHL, Takue Kak
MUKpOCheps M3 coloJguMepa DL-JjakTuia ¥ IJIMKOJUIOa OJS OOCTaBKU C
3aMelJIeHHEIM BHICBOOOXIeHMeM IIocJe MMIJlaHTaluuu (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 JIeKapCTBEHHHBE CpelcTBa uYepe3 T'eMaToBHUedpaslMuecKUn
Bapbep ¥ MOT'YT M3MEHSATH MeXaHM3MH HeMPOHAaJIbHOTO 3axBaTa (Prog
Neuropsychopharmacol Biol Psychiatry, 23, 941-949, 1999).

Taxxe m300peTeHMe OTHOCUTCHA K TIIPMMEHEHMI  KOMIIO3MIINHA,
comepxamel JUIOCOMH C MOOMIMIMPOBAHHOM IIOBEPXHOCTLI, CoIepxXamue
JINTIVOEL c [IOJIU (D TUIIEHTJIMKOJIEM) (PEG-MOOUOUUMPOBAHHEE,
pasBeTBJIEHHEE u Hepas3BeTBJIEHHEE W "X KoMOMHaLVUM, MM
OJIMTEeJIbHO LUPKYJIVMPYKRIME JIMIIOCOMEl WJIM MaJIo3aMeTHEE JIMIIOCOMH) .
OJIMTOMEPHE. IIO0 M300pPEeTEeHMK TakXe MOT'YT COIOepXaThb KOBAJIEHTHO
IpucoenVHeHHEe MOJIeKYJIH PEG pas3jnMuyHOM MOJIEKYJISPHOM MacCCH. OTU
CoCTaBH oOf0ecleuuBamwT CIOCOD YBeJIMUeHUSA HaKOIUJIeHUS JeKapCTBeHHHX
CpeICTB B TKaHAX-MUIEHAX. 3TOT KJIACC HOCUTEJIEM JeKapCTBEeHHHX
CpencTs ABJIAETCHA YCTOMUMBEM K OTICOHM3ALIUN u BIIVIMUHALUA
MOHOHYKJIeapHOM daroumuTapHoM cuctemor (MPS miam RES), TeM CcaMbM,
obecneurBasa 0oJiee IOJUTEJILHOE BpeMsa B KPOBOTOKE U YBeJMUEeHHY
DKCIIO3ULMIKD B  TKaHAX OJS MHKAICYJMPOBAHHOTO  JIeKapCTBEHHOTO
cpencrtBa (Lasic et al. Chem. Rev. 1995, 95, 2601-2627; Ishiwata
et al., Chem. Pharm. Bull. 1995, 43, 1005-1011). BrUIO IIOKaszaHO,
UTo TakKuMe  JIMIIOCOMBEI HaKallJIMBalTCSA  CeJIEKTMBHO B  OIYXOJSaX,
IPEenIoJIOXUTEJIBHO Iy TeM PKCTpaBa3alun 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 OGapMakoIMHaMmky HHK m PHK, B uWacTHOCTH, 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 OIMCcaHO B HaTeHTax CHIA N 6692911, 7163695 m 7070807. B sTOM
OTHOMEHVM, B OIHOM BapMaHTe OCYIECTBJIEHUMA HacToAlee M300peTeHUe
OTHOCUTCH OJMI'OMEPyY II0O HACTOANeMy HW300peTeHMK B KOMIIO3MIINMA,
comepxalel COIIOJMMEPH JM3MHa ¥ 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 0OOOMX M3 HMUX), B KOMOMHaUMM C PEG 1 HalleJMBawlen
yacThio, WIM JioOOV M3 YKa3aHHHX BHIIE KOMIIOHEHTOB B KOMOMHALMM CO
CIIMBaKIMM CpPeICTBOM. B OIpelelIeHHEX BapMaHTax OCYIEeCTRBJIIEHUS
HacTodlee U300peTeHue OTHOCUTCSH aHTUCMHBCJIOBEIM OJIMI'OMEpaM B
KOMIIOBUILMAX, COOEepXalMx MOOUOMUUPOBAHHHM TJIIOKOHOBOWM KMCJIOTOMN
MNOJIUTUCTUOUH WY TJIOKOHMUJIMPOBAHHEI — IIOJUTUCTUIMH/ TpaHChepprH-
INIOJIMIM3MH. CHeuMaJMcTy B IaHHOM of6JacTu Takxe OyIeT IIOHSTHO,
UTo B KOMIIO 3ULIUMA MOTYT OHITH 3aMelleHH aMVMHOKMCJIOTE co
CBOMCTBaMM, CXOIOHEMM C His u Lys.

OmnpeleJIeHHEIE BapMaHTH OCYIECTBJIEHMSA OJIMI'OMEPOB, OIIMCAHHEX
B HaCTOSAMEM ONMCAaHUM, MOTYT COIepXaThk OCHOBHYK (QYHKIMOHAJILHYIO
Tpynny, Takyln KakK aMMHO WMIM aJIKWJIaMWMHO, M, TakKuM oO0pa30M,
CIIOCOOHH 0Bpa30BHBATH bapMalleBTUUYECKHU IpreMIIEMEE coJm C
bapMaleBTUUECKM IIPHMEMIIEMEIMM KMCJIOTaMu. TepMuH "dapMalleBTUUECKU
nopreMJieMele CcoJiM" B S3TOM OTHOIMEHMM OTHOCUTCH K OTHOCUTEJIBHO
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
COenMHeHMS 110 wu3o0bpeTeHui B (opMe CBOOOOHOTO OCHOBaHUSA C

[IOOXOOAllen oOpTraHn4YeCKOMn WNIIN HeopTaHU4YeCKOM KMCJIOTOM, "



69

BHIOEJIEHUS COJIM, IIOJIYYeHHOM TakuM ofbpa3oM, IOpM IIocJenyiilen
OUMCTKE. PenpeseHTaTMBHEE coJm BKJIOUAT TUOPOOPOMATT,
TUOPOXJIOPUI, cyJedar, oucyJabdaT, docohar, HUTpPaT, alerar,
BaJjlepaT, oOJleaT, IajleMuUTaT, CTeapaT, JaypaT, ©OeH30aT, JakKTarT,
dochaT, TO3MIIAT, LUTPpaAT, MajeaT, oyMapaT, CyKUMHaAT, TapTparT,
HabpTuiarT, MesuJarT, TJIOKOTenTaHoar, JakTofbnoHaT u
JaypuiacyasdoHaT u T.mo. (CMmM., HaopuMmep, 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 coJmu aMMOHMS, HaIlpuMep, nus3 HETOKCUUHEIX
OpTraHn4YeCKUX 2RI HEeOpPTaHUUYEeCKMX KMCJIOT. Hanpumep, Takme
OOMENPUHATEE HETOKCHUYHEE COJM BKJOUYAKT COJIM, oO0pas30oBaHHHE U3
HEOPTaHNUYECKUX KMCJIOT, TaKMX KakK XJIOPMCTOBONOPONHASA,
OpoMMCTOBONOPOOHAA, CepHad, cyJdbdpammHopasa, docdopHad, a30THad U
T.II.; W COJM, IIOJIYUYeHHEEe M3 OplaHUMUeCKMX KMUCJIOT, TaKuxX Kak
YKCyCcHadd, MPOIIMOHOBASA, AHTapHasd, TJIMKOJIEBAS, CTeapMHOBAaA,
MOJIOUHAaH, 46JI04YHasd, BMHHOKaMeHHa4, JIMMOHHAa4, ackopOuHOBa4,
NaJbMUTHMHOBAS, MaJleMHOBafd, IMUIOPOKCUMaJIeMHOBad, OQeHWJIYKCyCHasd,
TJIy TaMUHOBAaS, BeH30MHAaA, caJuumniioBas, cyJibbaHUIIOBaA, 2=
aneTokcubeH30MHaSA, bymMapomad, TOJIYOJICYJIbOOHOBASA,
MeTaHCyJbOOHOBaA, DSTaHOUCYJIbOOHOBAaLA, llaBejyieBasd, WM30TMOHOBAaA U
T.II.

B omnpeneJie HHHX BapMaHTax OCYIIEeCTRBJIEHUSA OJIMTOMEPHL IO
HacToAmeMy M300peTeHMI MOTYT COIOepXaThk OIOHY WMJIM HeCKOJIBKO
KMCJIOTHHX QYHKIMOHAJIEHEIX TPYINI M, TakuM o0pa30M, CIOCOOHH
oB6pa30BHBATE (QapMalleBTUUECKM IIPMEMIIEMEHE 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 of0pasoM IIOJy4YaTk Iin Situ B IOpollecCe WM3TOTOBJIEHUS
HOCUTEeJIA IJIS BBeldeHMAa WIM HO3UMPOBAHHOM  QOPMEHI, WiIn IIyTeM
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 (QapMalleBTUUEeCKM IIPMEMIIEMEIM OpIT'aHU4YeCKUM
[IEPBUYHEIM, BTOPUUHEIM WJIM TPETUUHEIM aMMHOM. PelpeseHTaTUBHEE
COJIM IWEJIOYUHHBIX WM MEeJIOUHO3EMEJIBHEIX MEeTAaJIJIOB BKJIOUAKT COJIU
JUTUA, HaTpudg, KajJusdg, KaJbludg, Mal'HMA UM aJIlOMMHMA U T.Il.
Pernpe3eHTaTMBHEE OpTaHUUEeCKMEe aMMHE, [OIPUTOIOHEE 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 MOT'YT IIPUCYTCTBOBATH CMauMBakolMe
BelMeCcTBa, SMYJIbETAaTOPE ¥  CMa3HEBaklye BelMeCcTBa, TakMe  Kak
JaypuicyJbdaT HaTpMad M CcTeapaT MaTHMA, a TaKke KpacuTeJu,
paslelIMTeJIbHEE CpencTBa, I[IOKPOBHEE BemMeCcTBa, [IOIACJIAaCTUTENN,
BKYCOBEEe HOOOaBKM UM OTOYIIKM, KOHCEPBAHTH M AHTUMOKCUIAHTEH.

[TprMeprL bapMalleBTUYECKHU IpVMEMIIEMBIX AHTMOKCUIOAHTOB
BKJIOUAKT : (1) pacTBOpPMMEE B BOIEe AaHTUMOKCUIAHTE, TaKue Kak
ackKopOMHOBasg KUCJIOTa, IUIPOXJIOPWUI LUMUCTeMHa, OMCyJIb®aT HaTpUA,
MeTabuCyJIbOUT HaATPUA, CYJIBOUT HaTPpMAd UM T.II.; (2) pacTBOPMMEE B
MacJjax AHTUMOKCUIAHTEHL, TaxKue Kak ackopOuinaJgbM1UTaT,
Oy TUIINPOBAaHHEIM TUOPOKCUAHUBOJI (BHA) , Oy TUIIMPOBAaHHEM
rMopokcuToJiyost (BHT), JeuuTuH, IOponuiraliiaT, allbda-ToKoQepoJ U
T.0.; ¥ (3) MeTaluI-xXeJlaTupyklye areHTH, Takue KaK JIMMOHHAMA
KucJorTa, STUIJIEHOIMaMMHTEeTpayKCyCcHad KMcJoTa (EDTA) , copbur,
BMHHOKaMeHHad KMUCJIOTa, ¢ochopHas KMUCIJIOTa, M T.II.

CocTaBHE IO HacToAmeMy  M300peTeHM  BKJIOUAKT COCTaBHI,
IOIPUTOOHEE IJIA [IepopalIbHOTO, Ha3aJIbHOTO, MEeCTHOTO (BrJIIOUA A
OyKKaJIbHOe M CYOIMHIBaJIbHOE), pPeKTaJlbHOTO, BaTlMHAJLHOTO WU/UINU
[IapeHTepaJIbHOT'O BBeIeHUA. YIOOOHO, UYTOOH COCTAaBH IIPUCYTCTBOBAJMU
B  eIMHMUYHOM IO3UPOBaHHOW ¢opMe, ¥ MX MOXHO IIOJyYaTh 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
crnocoba BBeleHMA. KoJIMUeCTBO aKTMBHOT'O WMHIPEIMEHTa, KOTOpoe
MOXHO KOMOMHUPOBATE C MaTepuaJIOM HOCHUTEJNA IOJS IIOJIyJdeHUd
eIVHUYHOM OO3MPOBAHHOM bopmer, OBBIUHO npencrTaBJsgeT cobon

coeIVHeHUe, KOTOPOEe  BHBHBaAeT TepaleBTHUUeckulr bdexT. Kak
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OpaBUJIO, M3 CTa MNPOLEHTOB STO KOJMUECTBO HaxXOOUTCH B OMalas3oHe
oT npubmms3uresrsHOo 0,1 [OpoleHTa OO NOPpUOIM3UTEJIEHO »OeBsSHOCTa
OeBATM IIPOLIEHTOBR aKTMBHOTO MHIPeOMeHTa, [IPpedlOoUYTUTEJIbHO OT
OpuBIM3UTEJIBHO 5 TImpoleHTa OO IpubiusuTesbHO 70 OPOLIEHTOB,
HauboJjlee MHNPEnINOUTUTEJIEHO OT Npubiam3mTessHO 10 [OpOLIeHTOB IO
NpuBImM3nTeJIbHO 30 IIPOLIEHTOB.

B omnpenejieHHBX BapmaHTax OCyleCTBJIEHU S cocTaB inte)
HacTodmeMy  M300peTeHu COOEePXUT  BKCIUUIMEHT, BHIOpPaAHHBIM U3
IUKJIOOEeKCTPUHORB, 1eJJI0JI03, JINTIOCOM, bopMUpyIOIMX MUI1eJIJIE
CpenCcTB, HalpuMep, XeJIUHHX KMKCJIOT, U IIOJIMMEPHHEX HOCUTeJel,
HalpuMep, ntohnnZiclinziele)s! u IOJMAaHTUIOPUIOR ; 17 oJIMTOMEepa 1o
HacTodAmeMy HW300peTeHUI. B olIpellel]IeHHHX BapMaHTax OCYIeCTBIIeHUI
YIIOMSAHYTHM BHIIE COCTaB oODeclneuMBaeT TIIepopalJibHO OMOIOCTYIIHHMN
OJIMTOMEpP IO HaCToAmeMy M300peTeHUo.

CnocoBH TOJyUYeHMSA DBTUX COCTAaBOB MM KOMIO3MUMM BKJIIOUYAKT
crTanuio OO0OBeOMHEHMs OJIMTOMepa [0 HacTodmeMy U300peTeHun U
HOCHUTeNS u, HeoBdA3aTeJILHO, OOHOTO WIIn HeCKOJIbKUX
BCIOMOTATEJILHHX MHIPEeOMeHTOB. Kak [OIpaBMJIO, COCTaBH I[IOJydYalT
IyTeM eIOVMHOOOPa3HOTO M PaBHOMEPHOTO OOBeOMHEHUMS COeOUMHEHUS IIO
HacTodueMy n300peTEeHND c KU O KUMU HOCUTEJI MU NI
TOHKOM3MEJIbUEHHEMM TBePIbMM HOCUTEeJAMM, WJIM UM C TeMu, U C
IpyTUMM, & 3aTeM, eCJM HeOOXOAMMO, IpMIOaHUA [IPOOYyKTY QOPMEL.

CocTaBH  TIIO nz30B8peTeHNnw, IPUTONHEE s IepopalJibHOTO
BBeOeHUd, MOTYT UMeTh GOopMy KalcyJ, KpaxMaJIbHHX KalcyJl, Wb,
Tab®JIeToOK, Jelemek (C MCIOJL30BaHMEM apoMaTH3UPOBAHHOW OCHOBH,
OBHUHO Ccaxapo3h U TyMuappaduka WMIM TpaTakKaHTa), I[IOPOMKOB,
TpaHyJl, WIX MOTYT OHTE B QOpMe pacTBOpa MM CYCIEeH3UM B BOIHOM
MM HeBOOHOM XMIKOCTM, WJIM B QOpMe SMYyJILCUM TuIla "MacJjo B Bome"
mwin "Boma B Macyae", wuim B (opMe B»JMKCHMPaA WIM CUpola, WIn
DacTUJIOK (C MCIIOJIb30BAaHMEM MHEPTHOM OCHOBH, TakKOoM KaK XeJlJaTUH U
TUIMIIEPMH, WM caxapos3a M TyMMuapaduk) u/mirM B GopMe CpencTB JId
IIOJIOCKaHMA pTa M 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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(karncyJe, TabJIeTKM, OWIKJIM, Jpaxe, I[IOPONKM, ITPaHyJiE, TabJIeTKU
OJId PpacCCaCEBaHMA U T.H.), aKTVBHLIM MHT'pedIVMeHT MOXeT OHITE CMellaH
C OIOHVIM WJIVM HeCKOJIbKIVMM @apMaHeBTquCKM InprmeMJyIeMeIMM HOCHUTEJIAMNM,
TaKMMM Kak LUTpaT HaATPUA WIM OvKajdbuunbocdaT, u/miam JmoOeM U3
ciaenyiommx: (1) HaOOJHUTEIM WIM 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 BEMeCTBa, TaKue Kak
UyeTBEepTUUHHE COenMHEHUS aMMOHM A u [IOBEPXHOCTHO-aKTMBHEE
BeMeCcTBa, TakKMe Kak IIoJIOKCaMep WU JaypwuicylbbaT HaTpuga; (7)

cMaumMBawlMe BemecTBa, HalpuMep, TaKue Kak LIeTWUJIOBHM CIMPT,
TJIMLEPMHMOHOCTEApPaAT UM HEMOHHHE IIOBEPXHOCTHO—-aKTHMBHEE BEIEeCTBa;
(8) abcopbeHTH, TakKMe KaK KaoJIMH U OeHToOHMTOBad IJIMHa; (9)
CMas3eBawlMe BelleCcTBa, TakMe KakK TaJlbK, CcTeapaT KaJjblLUui, cCcTeapaT
MarHuHg, TBEepIOHE [IOJIUB TUJIEHTJIUKOJIN, JaypuicyJbdaT HaTpu4d,
CTeapaT LMHKa, CTeapaT HaTpHULg, CTeapMHOBasg KUCIOTa U UX CMeCU;
(10) KpacCuUTeJn; u (11) cpencrTea OJIs KOHTPOJIUPYEMOT'O
BEICBOOOXIEHN, Takye KaK KPOCIOBMIOH WM STUILEJJIoJIo3a. B
clydyae KalcyJ, TabJeToK M OWJIKJb, Q(apMalleBTUMUEeCKMe KOMIIO3ULUN
TakKXe MOTYT CoOIepXaTk 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 WJIM MOJIOUHEE caxapa, a TakXe BECOKOMOJIEKYJISPHEE
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,



73

MHEPTHOTO pasBaBuUTesid, KOHCEepBaHTa, MHOel3VHTeTpUpyllero cpelcTBa
(Hampumep, HaTpusa KpaxMmaja TJIMKOJIAT NI cmmTasd HaTpun
KapOOKCUMETWUIILEJIJIINIIO3a) , IIOBEePXHOCTHO-AaKTUBHOTO BellecTBa WU
IUCIepTUpylmero cpencTBa. OopMOBaHHEE TabJleTKM MOXHO II0JIy4daThb
oyTeM GopMOBaHMA B IHIOOXOOAMNEM YCTPOMCTBE CMEeCUM IIOPOMKOBOTIO
COeIMHEHUSA, YBJIAXHEHHOTO MHEPTHHM XUIOKMM pa3baBUTesIeM.

TaBJjeTKu n opyrue TBEpILe OO3UPOBAaHHEE bopMer
bapMalleBTUUECKMX KOMIIOZUIIMM II0 HACTOAmMeMy M300peTeHrin, Takue
Kak [Opaxe, KalcyJe, OWIOIM W TPaHyJHE, HeoBsA3aTeJIbHO MOXHO
M3TOTABJMBATE C OOpo3OKaMM MM I[IOJIYy4YaThb C  [IOKPHTUAMK U
oBoJiouKaMi, Takue KUMEeUYHO~PacTBOPYMEIE IIOKPHTUA U OpyTHe
IMOKPHTHUSA XOPOWO M3BEeCTHH B 0OJAaCTV COCTaBJeHMS odapMalleBTHUUeCKUX
npernapaToB. TakXe W¥X MOXHO COCTaBJIATE Tak, UYTOOH o00ecleuuThb
MeaJIeHHOe W KOHTPOJIMPYEMOE BEHICBOOOXIEeHNE AaKTUBHOTO
VMHTpeareHTa B HUX c VCIIOJIB 30BaHMEM, HarpuMmep,
TUAPOKCUTTPONMIME TUJILEJIJIIOIIOSE B PAa3JIMUHBIX  COOTHOMEeHMAX  IJIA
oBecrieueHrd XeJjlaeMOoTO MNpPpoduMiid BHCBOBOXIeHUSA, IPYTUX IIOJIMMEPHHX
MaTpPUll, JMIOCOM ¥/Miau MMUKpochep. VX MOXHO COCTABIATL IJIA
BLICTPOTO BHCBOOOXIEHMS, HalpuMep, B JUOOUIM3UPOBaHHOW dopme.
TakXe MX MOXHO CTepMIM30BaThH, Halpumep, O(uIbTpaluuey dYepes
yoepXuBaomyy OaKTepur OUILTP WM  BKJIOUEHMEeM CTEePUIIM3YINX
aTeHTOBR B OGopMe CTepUJILHEIX TBEPIEX KOMIIO3MUMY, KOTOPHE MOXHO
PACTBOPATE B CTEPUJILHOM BOIE WJIM HEKOTOPHX IPYTUX CTEePWJIbHBIX
cpemax IJId MHBEKIUNM HENOCPeOCTBEHHO Iepeln IIPMMEeHeHMeM. OTu
KOMIIO3UIIMKM Takxe HeoO0S3aTeJIbHO MOTYT COIepPXaTh 3aMyTHUTEJIM U
MOTYT MEeThH TakKou’ cocTas, yTOOH  BEICBOOOXIATDH aKTUBHBI
VHTPEeareHT (B) TOJBLKO WM NPedlouTHUTEeJILHO B OlIpelelIeHHOWM YacTu
XKeJIYIOUHO-KUIMEeUHOTO TpakTa, HeobA3aTelJIbHO, 3aMelJIeHHHM ofpasoM.
[I[pMepH  3aJIMBOUYHHX KOMIIOBWIIWM, KOTOPHE MOXHO MCIIOJL30BAaTh,
BKJIOUAIT TIOJIMMEPHHE BeMeCTBa M BOCKM. AKTUBHEM MHTPEIMEHT TakKXxe
MOXEeT WMMEeTb MUKPOMHKAICYJIUMPOBAHHYID GOopMy, ecJiu [IpueMiIeMOo, C
OIIHUM WMJIM HECKOJILKYMM ONMCAHHLEMM BHINE SKCIUIMEHTaMM.

Xuokre  OO3MPOBaHHEE  QOPMEI  IJId  [I€pOopalIbHOT'O  BBeIeHUd
CcoeIMHEeHUM TI10 M300peTeHMrId BRIIOUAT dapMalleBTUUECKM IIpMeMIIeMbe
BMYyJILCUH, MUKPOB3MYJILCUHA, PacTBOPH, CyCIrieH3uu, CUPOIIH u

SJIMKCVIPEHL . B IJOIIOJIHEHNIE K AKTVMBHOMY VMHT'peIMeHTY, KMIOKNMe
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JO3SMPOBAHHEE @OpMH MOTYT COIepXaTb MHEePTHEHEe paB@aBMTeHM, IMPOKO
NCIIOJIE3YyeMbBle B HaHHOﬁ O@ﬂaCTM, HallprMep, TakKMe KakK BOIoa WJIN
OpyTMe pacTBOPUTENM, COJOOUIM3MPYKRIMEe AaTeHTE W 5SMYyJIbLTaTOpPH,
TakMe KakK STUJIOBLHM cIpT, MBOHpOHMHOBHﬁ CIipT, STMHKaPGOHaT,
sTMJaneTaT, OeH3WMJIOBHIM CHOUpPT, OeH3uJI0eH30aT, IPOIWUJIEeHIJIMKOJL,
1, 3-B6yTUJIeHTJIMKOJIE, MacJjla (B YacCTHOCTHM, 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 KOMIIO3SMIIMKM TaKXe
MOTYT BRJIODYATH A BIOBAaHTEI, Tarme Kak CMauYMBawmme BelecCcTBa,
SMYJIb TUPYI/e " CyCHeHIVpYIome BemecTBa, IoncJacTUTesn,
BKYCOBEIE HOGaBKM, Kpacureiir, OTOYIKM M KOHCEPBAaHTEH.

CYCHeHBMM, B IDTOIIOJIHEHNVE K AKTVBHEM COeIVMHeHMAM, MOT'Y'T
comepXxaTb CYy CIIeHOIMpyKmmne BemeCcTBa, HallprMep, Takre Kak
OSTOKCHMIJIMPOBaAaHHEIE UM30CTeapPMIJIOBEE CIIMPTEI, IIOJIMOKRCUMSTUMIIEH COp@MT 7
CJIOXHEIE 20UPH copbuTaHa, MUKPOKPUCTaJJINUEeCKa g LeJJInJIo3a,
MeTalr'mopoKCHn aJIlOMVMHIMA, GeHTOHMT, arap—arap M Tpar'akKaHT, M UX
cMecu.

CocTaBH OJIS PEeKTaJIbHOTO MJIM BaIlMHAJIbHOTO BBEeOEeHMS MOTYT
IPUCYTCTBOBATEL B KaueCTBe CYINO3UTOPUA, KOTOPHM MOXHO II0OJIyYaThb
IIyTeM CMelleHVMAd OIOHOI'O WJIMM HeCKOJIBKUMX COGHMHeHMﬁ I10 MSO@peTeHMm
C OIHMVMM WJIM HeCKOJBKVMM IIPMI'OOHEIMM He BHESEIBAKIVMY pasdpaXeHMA
SKCLUUIIMeHTaMM1 WJIN HOCUTeJIAMV, comepXamrMy, HaliprMep, MacCJIO
KaKao, IIOJIMS TMIIeH TIVJIMKOJIb, 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 @OpMH IOJI4 MECTHOI'O ¥ UYPpEeCKOXHOTI'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
IpuUeMJIEMBEIM HOCHTeJIeM M C JIOOHMM KOHCepBaHTaMM, OydepaMs WK

[IpoIrieJijieHTaMl, KOTOPERIe MOI'YT HOTpG@OBaTbCH. Maswu, I[IacTH, KpeMEBI
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n rejim MOTyT CcomepXaTk, B IOOIIOJIHEHNME K aKTMBHOMY CO€eIVMHEHMIO IIO
HacToAdleMy MBO@peTeHMD, SKCLUMUIIMEeHTEI, Tarme KakK KVMBOTHEIE 17
pacTmuTEeJIBHEIE XWMPE, MacCjla, BOCKIN, Hapa@MHH, KpaxXMaJl, Tparl'akKaHT,
I[IPOMI3BOOHEE L EJIJIIJIO3H, IIOJIMS TUIIeHTVJIMKOJIV , CUMJIVIKOHEI, 6€HTOHMTH,
KpeMHMeBasd KMCJOTa, TaJlbK M OKCUMI LMHKA WIM MUX CMECH.

[IOpOmWKM ¥ CHpeMu MOTYT COIepXaTb, B HIOMINOJHEeHME K OJIMTOMEepY
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
XJOPOTOPYTJIEBOIOPOIH M JIeTyulMe HesaMelleHHHEe YIJIEBOIOPOIE, TaKue
Kak GyTaH W TIPpOIlIaH.

TpchnepmaﬂbHHe IJIaCTHPM VMEKT IOIIOJIHMTEeJIEHOE IIpelMMyleCTBO
ofecrneuyeHrda KOHTPOJMPYEMOM OOCTaBKM OJIMTOMEepa IO HacToSmeMy
N300peTeHND B OpTaHM3M. TakKMe OO3UPOBaHHEE QOPMEL MOXHO IIOJIyYaThb
IIyTeM pacCTBOpPEeHMA WM OTUCIIEPT'MPOBaHMA OJIMI'OMEPpa B Hanﬂemameﬁ
cpele. Takxe MOXHO MCIIOJIBE30BAaTh YCHJINTeJIN BCaCHEHBaHMA IOJIdg
YVBeJIMUEHNMS IIOTOKa CpelcTBa uepe3 KoXy. CKOPOCThR TaKoTo IIOTOKa
MOXHO KOHTPOJIMPOBATH JInBo IIyTeM IlpegocCTaBJIEHMA KOHTpOHMpYDmeﬁ
CKOpPOCTB MeM@paHH, JIBo ITyTeM OVMCIIEPTIMPOBaHMA cpencTBa B
[IOJIMMEPHOV MaTpulle MM Tejle, CpPpelu OPYTUX CIOCOBOB, M3BECTHHX B
OaHHOM oBJlacTM.

@apMaHeBTquCKMe KOMIIO3MIINMV, IIPMI'OOHEIe IOJIA IIapeHTepaJIbHOI'O
BBelleHMA, MOT'Y'T comepXaTb OIOMH WJIN HeCKOJIBLKO OJIMTTOMEPOB I10
MBO@peTeHMD B KOM@MHaHMM C OOHVMM WJIn HeCKOJIb KM

@apMaHeBTquCKM IIprueMJIeMEIMIM CTEPWMIIEHEIMM MI3IOTOHMUECKVMM BOIHEMM

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

OVCIIEPCUM HEIOCPEeINCTBEHHO IIepen IIPUMEeHEHMEM, KOTOPHE MOTYT
comepXxaThb caxapa, CIIMPTHL, AHTUMOKCUIAHTEH, Bydeptr,
BakTepuocTaTUyeCckre CpeIacTBa, pPacCTBOPUMHEE BemecTBa, KOTOPHE
oBecrneunBamnT W30TOHUMUHOCTHL COCTaBa C KpPOBLK MIpeArnojaraeMoro
peuunmMeHTa, WIM  CYCIeHOupyKmye  CcpelcTBa MJIM  3aTyCTUTENU.
[IpyMeps MOPUTONHHEX BOIHHX M HEBOIHHX HOCUTEJIeM, KOTOPHE MOXHO

VMCIIOJIBE30BATh B @apMaHeBTquCKMX KOMITO3MIIMAX I10 MBO@peTeHMD,
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BRJIOUYAT BOLY, BTaHOJI, TIOJIMIOJIEL (Taxkue KakK TJIMLIEPUH,
IPONMIIEHTJIMKOJIb, [OJUITUIIEHTJIMKOJIE WM T.II.), W WX JIPUTOIOHHE
CMeCH, PpacTUTeJIbHEHE Macja, TakMe KakK OJIMBKOBOEe MacJio, Hu
OPUTOIOHEE @JIS WMHBEKUUNM OpraHMUecKue 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 BemMeCTBa, SMYJILETaTOPH M OUCIepIHpyolMe
CpeICTRa. [IpenynpexneHue OelicTBUA MUKPOOPTaHU3MOB Ha
paccMaTpMBaeMEe OJIMT'OMEPH MOXHO oOf0ecrleuMBaTh I[IyTeM BKJIIOUEHUS
pPasJINdHBIX aHTMOaKTepMaJlbHEX u [IPOTUBOTPUOKOBEIX CpencTEB,
HaopuMep, OapabeHa, xJopbyTaHosa, 0(eHOJCOPOMHOBOM KMCJIOTH U
T.11. Takxe MOXeT OHTBb XeJIaTeJIEHEIM BKJIOUEHME B  KOMIIO3ULUU
oBbecneurBanUMx M30TOHMUHOCTL CPEINCTB, TaKMX KaK caxapa, XJIOPWUIL
HaTpusad M T.0O. KpoMe TOTO, MOJUTEJBLHOT'O BCACHBaHMA MHBEKIIMOHHOMN
bapMalleBTUMUECKOM GQOPMH MOXHO HOOCTHIAThL IIyTEeM BKJIOUEeHMS CPencTB,
KOTOPHE 3aMelJISiT BCaCHBaHMe, TaKMX KaK MOHOCTeapaT aJlloMMHUSA U
KeJlaTUH .

B HEeKOTOpPHX CJydadax OJA IOponjieHMA 5dObeKTa JeKapCTBEHHOTO
CpencTBa ABJIAETCHA XeJiaTeJlbHEIM 3aMenJieHue BCaCHBaHUA
JIEKapCTBEHHOTO CPencTBa II0CJe IIOOKOXHOM WM BHYTPUMBIIEUHOM
VHBEKIVNA . 3TOoT0  MOXHO  IOOCTUIaThb C  MCIIOJIb30OBaHMEM XKUIKOM
CYCIIEH3UM KPUCTAJJIMUECKOTO WM aMOpPQHOI'O MaTepuala, MMeKnlero
HM3KYKD PacTBOPMMOCTL B BOIEe, 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 BaBMCETh OT pas3Mepa KpUCTaJIJIOB U
OT KpUCTaJIJIMUecKOoM QOpMEl. AJILTEePHATMBHO 3aMelJIEHHOTO BCAaCHBAaHUA
BBOOVMMOTO IIapeHTepallIbHO JIEKAPCTBEHHOT'O CpPenCcTBa IOCTUTAKRT IIyTeEM
PacTBOPEHUS WJIM CYCIEeHIOIUPOBaHUSA JIEKAPCTBEHHOTO CpencTBa B
MacCJIAHOM HOCHUTeJIe.

VHBEEKUIMOHHEE IEeNOo—(QOPMEl MOXHO IIOJIydaThk IIyTeM (QOpPMMPOBaHMA
MUKPOMHKAIICYJIMPOBAHHEIX  MaTpUl, pacCMaTpUBAaeEMHX  OJIMTTOMEPOB B

Gmonerpam/[pyeMbIX InojimMepax, TaKMX KaK IIOJIMIIaKTUO-IIOJIMITVIMKOJIVII .
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B 3aBUCHMMOCTM OT COOTHOWEHUS OJUIOMepa U IIoJiMMepa W IIPpUPOILEL
KOHKPETHOTO MCIIOJIE3YEMOTO noJiMMepa MOXHO KOHTPOJIMPOBATH
CKOPOCTB BEICBOOOXIEHN A oJmromMepa. [ToMe Pl OIPYyIUX
fronerpalIpyeMEIX IIOJIMMEPOBR BKJIOUAKT CJIOXHEE IIOJIM (OPTORQUPH) U
IOJIM (AHTUIOPUAH) . TakXke MHBEKUMOHHEE IellOo-COCTAaBE MOXHO I[I0JIyYaThb
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 MHTpPEeIOMeHTa B

KoOMOVHaIMK C bapMalleBTUUECKM IIPUEeMIIEMEIM HOCUTEJIEM.

Kak oTMeuaJloCh BHIIe, COCTaBH WM IIpelapaTH IO HaCTOSAMeMy
n300peTeHUi MOXHO BBOIOMTE IIepOopalibHO, IIapeHTepalJIbHO, MeCTHBM
OyTeM WM peKTaljibHO. Kak HOpaBUIIO, MX BBOIAT B dopMax, IPUTOIHHX
I0JIS KaXIoTo IyTH BBeleHMs. Hanpumep, MX BBOOAT B dopMe TablleTOK
WM KalcyJl, NOyTeM MHBEKUWM, MHTaJaluM, IJIa3HOTO JIOCLOHAa, MasW,
CyHIOOBUTOPUS ¥ T.O., IIyTeM MWHBEeKLUM, WHQY3UM WIM UWHTAJIALUUNK;
MECTHHEM IIyTeM C MCIOJIbE30BaHMeM JIOChOHa WM Mas3M; U pPeKTaJlbHBM
IIyTeM C MCIOJIb30BaHMEM CYIIO3UTOPUEB.

BrlpaxeHn g "mapeHTepallbHOE BBeneHue" " " BBO VMBI
IapeHTepaJibHO", KakK MCIOJILE3YIT B paMKax M300peTeHUsa, O3HadaeT
OyTH BBeleHMS, OTJMUHEE OT DHTepajlbHOTO M MeCTHOTO BBeIeHUd,

OBBHUHO OCYIIECTRBJIAEMEIE IIOCpeCTBOM MHBEKUIVIM, WM OHM BRKJIOYAKT, HO

He OTPAHNUUUBATC I VMU, BHYTPUBEHHYIO, BHYTPUMBIIEUHYIO,
BHYTPpHaAPTEePUaJIbLHYIO, MHTpaTeKaJlbHY, BHYTPUKAIICYJILHYIO,
MHTPpaoptuUTalbHYo, BHYTPUCEPISUHYIO, BHYTPUKOXHYIO,

BHYTPUOPKIIVMHHYK, TpPaHCTpaxealJlbHyl, IIOOKOXHYID, CYOKYTUKYJIISPHYL,
BHYTPUCYCTaBHYL, IIOOKAIICYJIAPHYIO, cybapaxHoOUIaJIbHY,
BHYTPUIIOZBOHOUHYI U BHYTPUTPDYIMHHYK MHBEKLVID M MHQY3MDO.
BrpaxeHmnsa "cucTeMHOe BBegeHue", "BBOOVMEI cucTeMHO",
"mepubepnueckoe BBeleHue" ¥ "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 HEPBHYK CHUCTeMy, Tak UTOOR
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OHV INPOHMKAJM B CUCTeMy IalMeHTa M, Takum obpasoM, IOoOBepITalJiuChb
MeTaboM3My ¥ OPpYyI'MM [DOOOOHEIM I[IpolleccaM, HalpuMep, IMIOOKOXHOe
BBeIeHUE.

HezapucuMO OT BHOPaAHHOTO IIYyTM BBeOeHMI  OJIMTOMEPH IO
HacTodmeMy M300peTeHM0, KOTOPHE MOXHO MCIOJIL30BATH B IIOIXONANEN
TUOPATUPOBAHHOM bopMe, uW/UiIM bapMalleBTUMUECKMEe KOMIIOBMLUMM  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
HacTodmeMy  M300peTeHMI - MOXHO BapbUPORATE, UTOOH  IIOJIYUUTH
KONIMUEeCTBO AaKTUMBHOTO MHIPEeOMeHTa, KOTopoe gBjdgeTcsa 5S0OeKTUBHBEM
oJisa OOCTMXEHU A KeJlaeMoT o TepareBTUUeCcKOTO oTBeTa o4
KOHKPeTHOTO IaluueHTa, KOMIIO3MLUUY M CclIocoBa BBeOeHUHA, Oes
HeOpreMJIeMOM TOKCUUYHOCTM OJIA HaluueHTa.

BHOpaHHEM YPOBEeHbL MHOO3H 3aBUCKUT OT Pas3JIMUHHX (aKTOpPOB,
BKJIOUAKIMX aKTMBHOCTE KOHKPETHOTO MCIOJIB3YEeMOTO OJuTroMepa IIo
HacToAmeMy M300peTeHMI, WM eI'0 CJIOXHOT'O 3dMupa, COJIM WM aMuia,
OoyTH  BBeOeHUdg, BpeMeHM  BRBeIeHUd, CKOPOCTM  DKCKpeumm  UJIu
MeTaboJM3Ma KOHKPETHOT'O MCIIOJb3YyeMOI'o OJIMI'OMepa, CKOPOCTU U
CTelleHM BCaCHBaHMA, IJIUTEJILHOCTU JeUeHUsa, IPYTUX JeKapCTBEHHEX
CpenCcTB, COeIVHEeHUN /WM MaTepMualloB, MCIOJIbL3YEeMHX B KOMOWHALIUU
C KOHKPETHBIM MCIIOJIb3YyEeMBIM OJIMI'OMEPOM, BO3pacTa, IIojla, MacCH
TeJla, COCTOAHMA, OOmMeI'0 COCTOAHMA 3IO0POBHA M IpellleCTBYIMeT O
MeOULMHCKOT'O aHaMHe3a IallMeHTa, nmoneepraeMoro JIEUEeHUI, u
CXOIOHBEIX (QakKTOPOB, XOPOIO M3BECTHHX B 0OOJIaCTU MeOWMIMHE.

Bpau wmIM BeTepHHApP CcpelHelM KBaJlMdMKalMM B OaHHOM oO0JacTu
MOXeT ©0e3 Tpyha OIpelelIMTh M Ha3HauuTh TpedbyemMoe 50OeKTUBHOE
KOJIMUeCTBO (dapMalleBTHUYECKOM KOMIO3MLIMM. Hamopumep, 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 20dbekT. Kak HOpaBMJIO, OpUIOOHAaL
CyTOUYHad JO03a COeIMHeHMA IO MU300peTeHMK I[IpencTaByisgeT cobon

KOJIMYeCTBO COeIMHEHNMA, KOTOpOe ABJIAETCA HauboJiee HU3KOM ,I[OBO?I,
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50PeKTUMBHONM MOJIS BO3HMKHOBEHMA TepalleBTUUecKoTo 5»bdodexkTa. Takad
s0bekTUBHaAA OO3a, KaK I[IpaBWUJIO, 3aBUCUT OT (GaKTOPOB, OIMCAaHHEX
BHIIE . Kak npaBuiio, repopalibHEE, BHYTPVBEHHEE,
VMHTPalepeOpOBEHTPUKYJIAPHEE M IIOIKOXHHE ITOBH COeIMHEHMM IIO
HacTodmeMy KM300peTeHMIo JId [DalMeHTa, KOoI'Da MX MCIOJb3YT IJid
YKa3aHHEX 50OeKTOB, HaxXxoOATCd B IOUall3acoHe OT IPpUOJIM3UTEJIBHO
0,0001 gmo mnpubmmzuressrHo 100 MI Ha KWUJIOTpaMM MaCCH TeJla B
CYTKH.

Ecamn xeJjlaTeJIbHO, 20PeKTUBHY CYTOUHYK OO3Y aKTUMBHOTO
COeIMHEHMS MOXHO BBOIMTE B KauecTBe IBYX, Tpex, UeTHpex, IIATH,
mecT wiIn ©OoJee cy06103, BBOOMMEX OTIOEJBEHO C COOTBETCTBYKIVMA
VHTepBaJlaMM Ha I[IPOTSXEHUMM CYTOK, HeoO0da3aTeJIbHO, B eIVMHMUHEX
OO3UPOBAHHEX  (QopMax. B ompeznejyleHHEX CUTyalMax OO3UPOBaHUE
OCYIMECTRBJIAKT IIyTeM OIHOTO BBeIOeHMS B CYTKM. B omnpelelJIeHHHX
BapMaHTax OCYIeCTBJIEHVS IO3UpOoBaHMe IMpelcTaBjsgeT coOoM OOHO WMJIMU
HeCcKoOJIbKO BBeIeHMM kaxiwe 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14 cyTok, wWIuM kKaxgwe 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12
HepmeJbk, WJIM Kaxowee 1, 2, 3, 4, 5, e, 7, 8, 9, 10, 11, 12
MecsAlleB, OpUM HeOoOXOOMMOCTHM, MOJA IOOOepXaHMSA XeJlaeMOVW BSKCIIPeCCUM
OYHKUMOHAJIBHOTO OeJika OUCTPOOUHA.

MoJieKyJIE ~ HYKJIEMHOBHIX  KMCJIOT MOXHO  BBOIOUTE B  KJIETKMU
PasJIMUHEIMKU crocof®aMy, M3BEeCTHHEMM cClelMajMcTaM B OaHHOM o06JlacTu,
BKJIOUAasA, HO He OIpPaHMUMBAACE MMM, MHKAIICYJIMPOBaHME B JIMIIOCOME,
MOHTOQOpE3 WMJIM  BKJIOUEHME B OIpyTrMe  HOCUTEN, TakKue Kak
TUOpOTEeNN, LUMKJIOOEeKCTPWHE, fromerpalpyeMEle  HaHOKAIICYJIH, u
froanre3MBHEE MUKPOCHEpPH, 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 CPEenCcTB. [IpUMMeps BKJOUaKT 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, O00OXOoIOd IIeUeHb
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u Openynpexnasd paspyieHue CoenMHeHUM B TernaTobuInapHoOn
HUPKYJISLUUA .

B oIHOM acrekTe u300peTeHMSA COCTAaBH COOEPXaT MMIIEJLJIH,
oBpas3oBaHHEHE M3 OJUIOMEpa, OIMCAHHOTO B HACTOAMEeM ONMCAaHUM, U
10 MeHbIleV Mepe OIOHOTO aMOUMOMILHOTO HOCUTeJNda, IIPUUYEeM DTH
MMLLEJIJIEL VIMET cpelHUM oraMeTp MeHee 100 HM. BoJjee
IPenrnouTuTeJIbHEE BapMaHTH OCYIIeCTBJIEHMSI OTHOCATCS K MHUIIeJJIaM,
VMERIMM CPpelIHUM IMaMeTp MeHee ueM NOpubiams3mTesibHO 50 HM, U ele
BoJiee OPeNlouTUTEeJIbHEE BapPMAaHTHE  OCYIECTBJIEHMS  OTHOCATCS K
MUILIEJIJIaM, MMeRIMM CPeIHMM IMaMeTp MeHee ueM OpUOIM3uTeJbHO 30
HM, WMJIM Jaxe MeHee uUueM NPpUOIM3UTesIbHO 20 HM.

Xorsa IpenyCcMaTpUBanTC A BCe IIoOXOoOanme aMbmdMIILHEIE
HOCUTENM, MNOPedlouTUTEeJIbHEIMM B pPaMKax HacTodmero u3o0bpeTeHud
HOCUTEJIAMM SABJIAITCA HOCUTEJM, KOTOPHE MUMEeT CTaTyC IPM3HAHHBEIX
[IOJIHOCTBI Oe3BpeHEMA (GRAS) , " KOTOPHE MOTYT Kak
CONMOOUIIMBUPOBATE COeOMHeHMe II0 HacTodleMy M300peTeHMio, TakK U
MUKPOSMYJILTUMPOBATEL e€To Ha 6©0oJiee TMo3OHeM cTaluy, KoT'da pacTBOp
BCTyIlaeT B KOHTAKT C KOMIIJIEKCHOM BoIOHOM (azol (TakoM Kak
BCTpeuaeTcsd B XeJIYIOUHO—KUIIEeUHOM TpakTe) . OBBIUHO,
aMbuIaTUIeCcKme VHTPEeOVEeHTH, KOTOpPHE YIOOBJIETBOPAT DTUM
TpeBOoBaHUAM, VIMEIT BeJIMUMHE HLB (IMUMOPOOMIIE HO—JIUIIO OUJIIE HEIM
BaJiaHc) 2-20, " "X CTPYKTYPH cComepXxarT HepasBeTBJIEHHEE
anndpaTUdeCKMe palMKaJeEl B Ouanas33oHe oT C-6 mo C-20. IlpuMepamu
ABJIAIOTCSH MIOJINB TUJIEH- TJIMKOJIMBUPOBaHHEE XUPHBIE TJINLLE PUIE u
[IOJIMS TUJIEHTJIUKOJIN .

[IpuMeps  aMOUOMIILHEIX  HOCHUTEeJIeV  BKJIOYAT  HACHIeHHHEe U
MOHOHEeHACHIMEeHHHEe IIOJIMATUJICHTUIMKOJIMU3UPOBAHHEE TUIMLEPUIOH KUPHLX
KMCJIOT, Takue Kak HaCHIeHHBIe u MOHOHEHACHIeHHEIe
IOJIMB TUJIEHTJIMKOJIM 3UPOBAHHEE TUIMLEPUIE XUPHBX KUCJIOT, IIoJydaeMse
us [IOJIHOCTBIO  WMJIU YacTUUHO TUOPOTEHU3UPOBAHHEIX pPas3JIMUHBEIX
pPacTUTeJILHEIX MaceJ. Takue Macja IIpeMMyIleCTBeHHO MOTYT COCTOATH
U3 TpU-, IV—- ¥ MOHOTJIMUIEPUIOB XMPHHX KMUCJIOT M CJOXHHEX IU- U
MOHOZOUPOB MNOJUSTUJIEHTJIMKOJIA ¥ COOTBETCTBYIMIMX XUPHBEX KUCJIOT,
opuyueM O0COOeHHO IIPenlNouTUTeNIbHasd  KOMIOBUIMA  XUPHBIX  KUCJIOT
BKJIOUAET KalpMHOBYK Kucjory 4-10, KallpMHOBYI KUCJIOTYy 3-9,

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

OCcoBeHHO IHIPUITOOHEIMM MOT'yT OBITH 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.O0. (ODpoIyLuupyeMBe U pPaclIpocTpaHseMble psaioM koMIaHui B CIA u
[0 BCeMy MMUPY) .

B omnpenellIeHHHX BapMaHTax OCYIEeCTBJIeHMSa IOCTaBKa MOXET
OCYMECTBIJIATHCSA C VICIIOJIE 30BaHMEM JIUTIOCOM, HaHOKAaICyJ,
MUKPOUYaCTHUIL, MUKpOoChep, JUIMIHEX UYacCTHll, BE3UKYJ WU T.II., IJ9
BBeIeHMSI KOMIIO3MLUMM IIO HAaCTOoAmeMYy M300peTeHMI0 B COOTBETCTBYIIME
KJIETKM—-XO349eBa. B YaCTHOCTH, KOMIIO 3ULIUN 1o HaCTOAIeMy
N300peTeHUw MOXHO COCTAaBJIATH IOJIA IOOCTaBKM WHKAICYJMPOBAHHEMNA B
Jodor U3 JIMOMOHOM  YacCTMLB, JIMIIOCOMH, BEe3UKYJE, HaHOCO)EepH,
HaHOUYaCTULE WMJIM CXOOHHX C HMMM. COCTaBJIeHUE U IIPUMEeHeHMe TaKUX
cucTeM HOCHUTeJIeNn oJis OOCTaBKU MOXHO OCYIIECTBJIIATH C
VCIIOJIE30BaHMEM M3BECTHHX M OOWElPUHATHEX CIOCOOOB.

T'MopodMJILHEIE I[IOJIMMEPEH, MOPUITOIOHEE NOJIS I[IPMMEeHeHMs B paMKax
HacToAmero mu300peTeHUsa, IPedCTaBJIAT Cco00M I[IOJIMMEPH, KOTOpPLHIE
XOpOoUlO pPacCTBOPMMEL B BOIOe, MOTYT KOBAaJIEHTHO CBA3HBATHLCH C
0BpasyulyM Be3UKYJY JIMIUIOM, M KOTOPHE SABJISIOTCS IEePEeHOCUMEMM 1N
vVivo tes TOKCUUHEIX s0bexTOB (T.e. ABJIAITCHA OMOJIOTUUECKNU
COBMECTMMBEIMIM) . [IpUTOOHEIE TIIOJIMMEPH BKJIOYAKT IIOJMBTUIIEHTJIMKOJb
(PEG), HDOJIMMOJIOUHYI KMCJIOTY (Takxkxe HalsHBaeMyln IIOJIMJIaKTHUIOM) ,
[MOJINTJIMKOJIEBYIO KUCJIOTY (Taxxe Ha3HEBaeMywn MMOJIUTJIMKOJIMIOM) ,
COIOJIMMEP TMOJIMMOJIOUHOM—TIOJIUTJIMKOJIEBOM KMUCJIOTH ¥ IIOJVBUHMIIOBHIM
croupT. B omopemesleHHEX BapMaHTax OCYMeCTBJIEHUA IIOJIMMEPH MMEKT
MOJIEKYJIAPHYK Maccy OT npubtiamzmresibHO 100 mium 120 majbTOH BILJIOTH
no npubmsmuTesbHO 5000 mmm 10000 mallbTOH, WM OT IPUOIIM3UTEJIBHO
300 majbTOH o npubamsmuresbHO 5000 maneToH. B OpyrMxX BapuaHTax

OCymeCTBIJIEHNMA I1OJIVIMEP rnpeocraBjidaeT cobour IIOJIMS TMIIEHTJIMKOJIE ,
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VIMEMNM MOJIEKYJIAPHYIO Maccy oT NPUOIJIUBUTEJIEHO 100 oo
npubamus3uressbHo 5000 majbTOH, MM MMERMUNM MOJIEKYJIAPHYI Maccy OT
NPUOIIU3UTEJIBEHO 300 oo NPUOIU3UTEJIEHO 5000 OaJIbTOH. B
OIlpeHOeJIeHHEIX BapMaHTax OCYWeCTBJIeHUA I[IOJIMMEp IIpencTaBliigeT CcoOoM
IONMUD TUJIEHTJIMKOJIE Macco¥ 750 manbToH (PEG(750)) . IoJMMepH TakKxe
MOTYT ONpeneiaATbCHA KOJINUYECTBOM MOHOMEPOB B HeM; B
OPEenIoOUTUTEJIEHOM BapMaHTe OCYUEeCTBJIEHUS HaCTOAmMeIro u300peTeHud
WCIIOJIL3YIOTCSA IIOJIMMEPH IO MeHbIel Mepe NpUOIM3UTEJILHO U3 Tpex
MOHOMEPOB, TakKMe Kak IIoJUMepH PEG, cocTosmMe M3 TpexX MOHOMEPOB
(mpubamzurensHo 150 maJbToOH) .

Ipyrue TUIPOOUIIL HEIE TIOJIMMEPH, KOTOPHE MOTYT OHTH
OPUTOOHEMM IOJIS [IPpMMeHeHMs B paMKax HacToAmero u300peTeHUud,
BRJIOUAIT IOJIMBUHWIININPPOJINIOH, [IOJIMMETOKCAa30JIMH,
[IOJIMB TUJIOKCa30JIMH, DOJIUTUOPOKCUNIPONIUIIME TAKPUIIaMITT,
[IOJIMME TaKpUJlaMuU, DOIUIOIVMEeTUIIaKpUIaMM U JIepUBaTU3VPOBAHHEE
COeIMHEHVSA LeJUIJIO3E, TakKue Kak IMIPOKCHUMEeTUIILEJJIIIO3a WK
TUOPOKCUD TUIILLEJIJIIIIO3a .

B onpeleJleHHEIX BapMuaHTax OCYIWEeCTBJIEHUA cocTasB 1o
HacTodlleMy n300peTeHND COOEPXUT 810 COBME C TYIMEI IOJIMMEP,

BH@paHHHﬁ 3 TPYIIIH, cocTodmen u3 [IoJimaMmnoosB, HOHMK&p@OHaTOB,

IIOJIMAJIKMIIEHOB, TIOJIVMIMEPOB AKPUMIIOBEIX u MeTaKPMIIOBEX CJIOXHEIX
9®MpOB, TIOJIMBVMHMIIOBEIX I1IOJIMIMEDPOB, IIOJIMTJIMKOJIMIOOB,
IIOJIMCMIIOKCAHOB, IIOJINYPEeTaHOB u ux COIIOJIMMEPOB, 11eJIJIJIO 3,

IIOJIMIIPOIIMIIEHA, IIOJIMSTMIIEHOB, IIOJIMCTHMpPOJIa, IIOJIMMEPOB MOJIOUHOM

KMCJIOTH u TJIMKOJIEBOM KMCJIOTHI, IOJIMAHTUIPUIOR, CJIOXHEIX
IIOJIM (OPTO) 20MPOER, IoJIM (MacJIaHOM  KMCJIOTH) , [10JIM (BaJleprMaHOoBOM
KMCJIOTH) , COIOJMMepa JaKTuIa M KalpoJlakKTOHa, I[IoJMcCaxapuiosB,
BeJIkOB, INOJIUIMAJIYPOHOBEIX KMCJIOT, I[IOJMUMAHOAKPMUIIATOB, U UX

cMeceM, kKoMOMHALMM MJIM COIIOJIMMEPOB.
[IMKJIOOEeKCTPWHE NIpelCcTaBJIgnT cobon HMKJIMUECKHUE
omMTocCaxapuinr, cocTodmme W3 6, 7 wiam 8 BJIEeMEeHTOB ITJIKO3H,

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

DJIEMEeHTH TJIIKO3E CBA3aHEL a—1,4—PHDKOBMHHHMM CBA3dAMM . BcilencrTBUe
KOH@OpMaHMM Kpedljla SJIEMEHTOB caXapoB, BCe BTOPUYHEIE

TUOPOKCUIIbHEE Tpynne (Ha C-2, C-3) pacnojaralTcsa Ha OIHOU
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CTOPOHE KOJIB1a, B TO BpeMA KaKk BCe IIEePBMYHEIE T'MOPOKCHUMIIEHEIE
Tpynne Ha C-6 pacrnojlaralTcsa Ha OPpYyI'oM CTopoHe. B pesyJabTaTe
BHeIlHMe IIOBEPXHOCTU ABJIAIOTCA PMHpO@MHbHHMM, gTo mejlaeT
IMKIIOOEKCTPMHEL PacCTBOPVIMBIMK B BOIoe. HaHpOTMB, ITIOJIOCTHU
LUMKJIOOEKCTPUHOBR ABJIAKTCA TUAPOQOOHEIMM, IIOCKOJIBKY OHUM 0O0pasoBaHEH
aToMaMy BoOopoIa Ha artomMax C-3 m C-5, ¥ T[OHOOHEMM [IPOCTOMY
20MpPy aToMaMM KMUCJopoma. OTM  MAaTPMIUIE  IIO3BOJISIT oOpa30BaHUue

KOMITJIEKCOB C PpPa3JIMUHBEIMM OTHOCUTEJIBEHO PMEpO@O@HHMM COoeIMHeHMAMI,

BKJIKYAa4Ag, HaliprMmep, CTEepPOMIOHEIE COeIMHeHMAa, Tarme Kak 170~

sCcTpaluoJ (cM., Hamnopumep, 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
obpasoBaHuUAa BOOOPOIOHEIX cBAazen. HOiga ofmero oB30pa XUMUU

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

OUBUKO—XVMNUECKIUE CBOMCTRAa IIPOUBBOOHEIX LUUKJIOOEKCTPUHA
CTpOI'O 3aBUCAT OT THUIla W CTeleHM 3aMelleHusa. Hanopumep, muX
PacTBOPMMOCTE B BOIe HaxXOIMTCAd B IOMallalOHe OT HepaCTBOPUMEIX
(HanpuMep, TpHaLeTUI-0eTa-LUUKIJIOOEKCTPMH) 0O pPacTBOPMMEIX Ha 147%
(Macc./06.) (G-2-6eTa-UUKJIOOEKCTPUH) . KpoMe TOTo, OHM SBJIATCS
PaACTBOPUMEIMM BO MHOTHMX OpPTaHMUeCKMX pacTBopuUTesiax. CBOMCTBa
LUVKJIOOEKCTPUHOB obecrneunBamT KOHTPOJIb Han PacTBOPUMOCTBI
Pa3JIMUYHEIX KOMIIOHEHTOER COCTaBa IIyTeM YBeJIMUEeHUS WM CHWKEHUS UX
PacTBOPUMOCTHU .

OnMcaHEl  MHOT'OUMCJIEHHEIE UVKJIOOEKCTPUHE U CIIOCOOH  UX
noJiydyeHusa. HamnpuMmep, Parmeter (1), et al. (maTenT CIIA N
3453259) wm Gramera, et al. (maTedT CIIA N 3459731) omnmcanmu
BIIEKTPOHeVTpallbHEE IUKJIONEeKCTPUHE. [HpyTre OIPOM3BOIHEHE BKJIIIOUAKLT
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 AHMOHHBIMM/ CBOMCTBaMM K MCXOIOHOMY
LUUKJIOOEKCTPUHY NIPUCOEONH AN KapBOHOBEE KIMCJIOTHI, dochopHHEE

KMCJIOTEHL, GOCOMHOBEE  KMCJIOTH, GOCOOHOBHIE  KMCJIOTH, docdopHEE
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KV CJIOTH, TNOQPOCOOHOBHE  KMCJIOTHI, TUOCYJIE QMHOBEIE  KUCJIOTHI, u
CyJibQOHOBEIE KMCJIOTH [CcM., Parmeter (III), Bmme]. Bojiee ToOTO,
[IPOU3BOMOHEE LUKJIOOEKCTPMHA C CYJbQOAJIKMIIOBEIM IIPOCTEM 30MPOM
onmcaHu Stella, et al. (maTednT CIIA N 5134127).

JIMTIOCOMEL  COCTOST IIO MeHbIeM Mepe U3 OOHOM  JIMIMIHOM
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; OoJibIIMe OIOHOCJIOMHEE Bes3sukyJH (LUVS), kak
npaBwuiio, OperwmannT 0,05 MxM. MajJocJjoMHbHe OOJIbIiMe BEe3UKYJHE U
MHOT'OCJIOMHEE BEe3UKYJIE MMET MHOXEeCTBO, OOBUHO KOHILUEHTPUUEeCKUX,
cJloeB MeMOpaHHE M, KaK IpaBMIIO, MMelT pa3Mep ©Oojee 0,1 MKM.
JIMIIOCOMEL C  HECKOJIBKMMM HEKOHIIEHTPUUeCKMMM MeMOpaHaMy, T.e.
HECKOJIBKO BE3UKYJI MeHBIeTo pasMepa, comepxammxcda B OoJiee
KPYIIHOM Be3MKyJie, Ha3HBalT MYyJbTUBE3UKYJIAPHEMY Be3UKYJIAMNA.

OOMH acIekKT HacCTOoAmero M300peTeHMsa OTHOCUTCSHS K CcocTaBaM,
comepXxalmMm JIUIIOCOMEH, comepxamme OJIMT'OMEP 1o HacCTO4leMy
n3obpeTeHu0, TOe MeMOpaHa JMIIOCOMEL COCTaBJieHa IJigd oOO0eClleueHUuSd
JIUTIO COMEL C YyBeJIMUeHHOMN BMECTHUMOCTEIO. AJILTEepHaTUBHO VI
OOIIOJIHUTEJILHO, COeOMHEeHMe TII0 HaCTOodlleMy M300peTeHMI  MOXeT
comepXaTbCsa B WMIM ancopOupoBaThCAd Ha OMCJION JIMIIOCOMHE. OJMTOMEp
IO HacTodmeMy M300peTeHMI0 MOXeT alpelMpoBaTbCa C  JIMIMOIHEM
[IOBEPXHOCTHO-AaKTMBHEIM BeMeCTBOM M COIepXaTbCHa BO BHYTPEHHEM
IIPOCTPAaHCTBE  JIMIIOCOMHI; B DTUX cayyaax  MeMOpaHy — JIMIIOCOMEI
COoCTaBJIgAT Tak, UYToOB OHa ObJjla 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 I[pPOCTpaHCTBa, WHKAICYJUPOBAHHOTO B JIMIIOCOME, WU
IpOoXOoOAT OT HapyXHOM CTOPOHH JIMIMIHOTO OMCJIOS B OKPYXaKlIyl
cpeny.

AKTHMBHEE BelleCTBa, coIepXxallMecda B JIMIIOCOMax II0 HaCTOAIeMYy
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n300peTeHMn, HaxoOATCH B COJOOMIM3UMPOBAHHOM GopMe. ATrpeTlaTH
IIOBEPXHOCTHO—-AaKTMBHOT'O BelleCTBa M aKTMBHOTO BEeMeCTBa (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 OBTbH BHOpPaHO U3
JO0TOo IPUTOOHOTO anmmbdaTUUueCcKoro, UUKJIOaIndaTUIeCcKOTO MU
apoMaTHUUYECKOTO TIOBEPXHOCTHO-aKTMBHOTO BelecTBa, BKJUasg, HO He
OTPpaHUUMBAACE MMM, OUOCOBMECTHUMEE JM3000ChaTUIMIXONIMHE (LPG)
PasJIMUYHOM IOJMHE Lenu (HaopuMep, OT Opubim3uTeabHo Cl4 1o
npubams3nTenabHo C20) . JepUBaTHU3UPOBAHHHE I[IOJIMMEPOM JIMOMIH, TaKKue
Kak PEG-uMOmune, TakXe MOXHO MCIOJB30BaTh IJS (QOPMUMPOBAHUSA
MU, IOCKOJIBKY OHU OeViCTBYIT, MHTUOUPY I CIVSAHNE
Muilesia/MemOpata, ¥ I[IOCKOJBKY nofOaBJIeHMe I[IoJIMMepa K MoJIeKyJaM
IIOBEPXHOCTHO—aKTUBHOTO BelleCTBa CHUXaeT CMC IIOBEPXHOCTHO-
AKTUBHOTO BemecTBa u crocoBCcTByeT 00pa30BaHu MULIEJLT .
[IpeANIOUTUTENBHEIMM SABJIAIOTCSA IOBEPXHOCTHO-aKTHMBHEHE BemecTBa Cc CMO
B MMKPOMOJIAPHOM IMalla30He; OJIA I[OJIydeHMd MULEJJI, 3aKJIOUeHHEIX B
JINTIOCOMEI, 1o HacTodmeMy  M300peTeHMD, MOXHO MCIIOJIb30BAaThH
[IOBEPXHOCTHO-aKTUBHEIE BelleCcTBa ¢ 0OoJjiee BHCOKMM CMC.

JIMIIOCOMEL B COOTBETCTBMM C HaCTOANMM MU300peTeHMeM MOXHO
noJjiydyaThs JIoOBM M3 MHOXeCTBa CHOoCOBOB, MB3BECTHHEIX B ITaHHOMU
objactu. CM., Hamopumep, naTeHT CIMA N 4235871; onyOJIMKOBAaHHYIO
3agBky 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
HacToAmleMy M300peTeHMI MOXHO TOoJIydaThk NOyTeM IUGOyHIVMPOBaHUSA
aununa, IepUBaTU3UPOBAHHOTO TUOPOOMIILHEIM [IOJIMMEPOM, B
IpeIBapUTEJILHO chopMUpPOBaHHEE JIMIIO COMEL, UyTOOE  [OIOBEPTHYTH
IpeIBapUTEJIbHO COOpPMMPOBAHHEE  JIMIIOCOMEL BO3OEMCTBMIL  MMUILEJI,
COCTOAMMUX U3 JIUIMOOB C IIPUBUTHMM IIOJIMMEepaMy, IIpM KOHIEeHTpalMax
JIUNIUTOOB, COOTBETCTBYIINX KOHEeUHOMY MOJIIPHOMY IIPOLIEHTY
IepUBaTU3UPBOAHHOTO JIMIOMIA, KOTOPHM ABJAETCHS KeJlaTeJIbHEM B

JgurocoMme. JIMIIOCOMEI. CcoIepXalue THUIPOOUIILHLEIN [HOJMMEpP, TakKxe
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MOXHO IIOJIydaTh IIyTeM TOMOTeHM3alluM, THUIpaTaluM JUIMIOHBX II0JIel,
WM CHOCODOOB BKCTPY3MM, KOTOPHE M3BECTHH B OaHHOM 0OJlacTH.

B IOpyrod WUIOCTPATUBHOM MeTOIMKEe COCTaBJIeHMA aKTUBHOE
BelleCTBO CHauvajla IUCIEePIUPYRT OyTeM o00palOoTKM VYJILTPAa3BYKOM B
JIn30oCchaTUONIIXOJIMHE WM IOPYTOM IIOBEPXHOCTHO-aKTMBHOM BelleCTBe
Cc HM3KkMM CMC (BRJIOUAS JIMOMIOHE C II€peCaXeHHHEM IIOJIMMEPOM), KOTOpoe
fe3 Tpyla COJOOUMIMU3UPYEeT IUIPOPOOHEIE MOJIEKYJIE. 3aTeM IIOJIYUYEeHHYIO
MULEJIJIAPHYIO CYCIIEH3UID AKTUBHOTO BelleCcTBa VICIIOJIb 3YIOT oA
perugpaTalMy BHCYMEHHOTO JIMOMIHOTO ofpaslia, KOTOPHM CONEPXUT
IOOXOOAMUM MOJISPHEM IMIPOLEeHT JIMIMOa C IIPUBUTHM II0JIMMEPOM, WJIU
XOJIeCTepMHa. 3aTeM CYCIeH3MD JIMOMOa W aKTMBHOT'O  BelleCcTBa
dopMyIOT B JIMIIOCOMEL C  MCIOJIB30BaHMEM  CIOCODOB  BKCTPY3UMA,
M3BECTHEIX B IaHHOM o0BJacTy, ¥ [OJyYUeHHHE JIMIIOCOMH OTHEJISIT OT
HEMHKAIICYJIMPOBAHHOTO pacrBopa CTaHIAPTHEM pasnesyieHreM Ha
KOJIOHKE.

B OODHOM acCIeKTe HaCTOAMEeI'o M300peTeHUA JMUIOCOMEL II0JIyYalT
Tak, UYTOOH OHUM MMeJIM IO CYWeCTBY TOMOTEHHHM pas3Mep B BHOpPaHHOM
omrarazoHe pasMepoB. Onnu >bde K TUBHLIM crioco® OIITUMM 3AaLIUA
pPasMepoB BORJIEKAET BKCTPY3UK BOIOHOM CYCIEeH3UM JIMIIOCOM UYepes
cepMpo MNOJMKapOOHATHHX MeMOpaH, MMellMX BHOPaHHHY eOUHOOOpa3HBIM
pasMep nop; npmryeM pasMep rnop MeMOpaHE OPUOINU3UTEJIBEHO
COOTBETCTBYeT HamubOOJbIMM pas3MepaM JIMIOCOM, I[IOJIYyUYEHHBEIM I[IYyTeM
DKCTPY3UM, Uepe3 BTy MeMOpaHy. CM. HalpuMmep, DaTeHT CIA N
4737323 (12 anpens 1988 r1oma) . B omnpenesieHHHX BapuaHTax

OCYIIECTRBJIEHUA OJII BBEeIEHMSA IIOJIMHYKJIIEOTUIOB WM OeJIKOB B KJIIETKU

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

MSO@peTeHMD SAaBUMCAT OT MHKAIICYJIMpPpYyKIeIl'O MaTepHralla, KOHIeHTpalll
VMHKAIICYJIMPOBAHHOT'O JIEKapCTBEHHOTI'O cpeIcCcTBa n IIPUCYyTCTBHUA
MOHM@MKaTOpOB BEHICBOOOXIEHMA . HaanMep, BEICBOOOXIEHMEM MOXHO
MaHUITYJIMPOBATE Tak, YTOOB OHO OBJIO 3aBUCHMMBEM OT pH, HaripruMep, C
VCIIOJIBE30BaHMEM pH—quCTBMTeHbHOPO IIOKPHETIMA, KROTOpOEe
BEICBODOOXIOAeTCHa TOJIBKO IIPM HM3KOM 3SHa4YeHNN pH, Kak B XeJlyoKe,
i TIipn foJiee BEICOKOM 3HaAUeHUU pH, KakKk B KUIIeuHMKe. KuimeuHoe

IIOKPHEITME MOXHO MCIIOJIBE3OBaATE IJIA IIpeldYIIpeXIeHMA BEICBOOOXIOEHMA IO
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3aBepIeHn I MPOXOXIEHU A yepes KeJIyIOoK . Hos obecrieueHnsd
[IEPBOHAYAJIEHOT'O BEICBOOOXIEHN A B KeJlyoKe C IO CJIe OYIOMMM
BEHICBOBOOXIEHNEM B KUIIEUHUKE MOXHO MCIIOJIE30BaTh MHOXECTBO
IOKPHTUM WJIM CMecey LMaHaMMIa, MWMHKAICYJIMPOBAHHHX B pPa3JIMYHEE
MaTepMalitl. BHCBOOOXIOEHMeM TaKXe MOXHO MaHUIIyJIMpOBaTh I[IYyTeM
BKJIOUEHMSA CoJieM WiIM of0pa3ylmux IIOPH CPedCcTB, KOTOPHE MOTYT
YBeJIMUMBATh 3axBaT BOIOE WMJIM  BHEHCBOOOXIEHME JIeKapCTBEHHOTO
cpencTtBa noyrteM 1IuddysmuM M3  KalcCyJiel. [JIA KOHTPOJS CKOPOCTU
BHICBOOOXIEeHMSA TakXe MOXHO MCIOJB30BaTh BKCUUIIMEHTH, KOTOPHE
MOIMOUUMPYIT PaCTBOPMMOCTE JIEKAPCTBEHHOTO CpPelCcTBa. TakKXe MOXHO
BKJIOUAThL CpPEeOCTBa, KOTOPHE YCHUIMBAKLT »erpalalllio MaTpPULE WU
BHICBOOOXIeHVE M3 MaATPUIH. VX MOXHO I0ODAaBJATH K JIeKapCTBEHHOMY
CpeIncTBY, »OOOaBJATL B KaudecTBe OTIeJILHOM das3s (T.e. B KauecTBe
yacTHull) , WIX MX MOXHO COBMECTHO PAaCTBOPATL B IIOJUMEepHOM dase B
3aBUCHMMOCTHM OT COeIOMHeHMsa. B OOJBMMHCTBE CJydaeB KOJMUECTBO
OOJIKHO cocTaBjaTe oT 0,1 @»o TpuILlaTM OPOLEeHTOB (Macc./Macc.
noJmMmepa) . TUIOH YyCUIMTeJeM IeTrpalallMM BKJOUAT HeopTraHMUecKHue
COJIM, TaKMue KaK cyJsdaT aMMOHUA U XJIOPWUI aMMOHMHA, OpTlaHUUecKue
KMCJIOTH, TakMe KaK JMMOHHAas KMKCJIoTa, OeH30MHasd KKUCJoTa U
ackopOMHOBasg KUCJIOTa, HeopraHMyeCcKMe OCHOBaHuU4g, TakMe Kak
kKapboHaT HaTpuia, kKapboHaT KaJausg, kKapboHaT Kajbluig, KapboHaT
IMHKa ¥ TIHUOPOKCHUI LMHKA, U OplaHMueCKMe OCHOBaHMA, TakKMe Kak
cyJbdaT NOpoTaMMHa, CIEepPMMH, XOJIMH, D>TaHoJlaMMH, IOIMN>TaHOJaMUH U
TPU3TaHOJaMMH, U I[IOBEPXHOCTHO-aKTMBHEE BemecTBa, TakMe Kak
Tween® m Pluronic®. IlopoobpasyilMe CpeOcTBa, KOTOPHe IoOaBJISIT
MUKPOCTPYKTYPY MaTpulaM (T.e., PacTBOPMMHE B BOIe COeIVHEeHUH,
TaKMe KaK HeOopTaHMUYeCKMe COJIM UM caxapa) »Oo0aBJSKnT B KadeCTBe
JacTull. [ramnasoH, KaK [IpaBUJIO, COCTAaBJIAeT OT OIOHOTO IO TPpHUILLaTH
MMPOLIEHTOB (Macc./Macc. NoJmMmepa) .

3axBaToOM TakKXe  MOXHO MaHUIIYJMPOBAaTH IyTeM WM3MEHEHUS
BPEMEHM HaxXOXIeHMS YacTUll B KUIeUHUKe. 3TOT'O MOXHO IOCTUI'aTh,
HalpuMep, oIyTeM TIOKPHTHMA  YaCcTUUE aOle3MBHEIM K  CJIM3UCTOM
0BOJIOUKEe TIIOJIMMEPOM WMJIM BHOOpa €TI0 B KaudueCTBe MWHKAICYJMPYKIEeT O
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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NOJIMaKPUJIATE, OTHOCATCHA K  IIOoJIMMepawM, BKJIOUAKIMM  aKpuJIaTHHE
TPYIIEL U MOOUOUUIMPOBAHHEE axKpuJaTHHE TPYIIIEL, Takme KakK
UMaHOaKpMJaTe M MeTaKpWJIaThl) .

OiMroMep MOXHO COCTaBJIATE TakK, UTOOB OH CoIepXaljiCad B
XUPYPTMUUECKOM MJIM MeIOULMHCKOM 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 IHoJMMepa) . [IOJMMEPE M COIIOJMMEPH IJIS TIOKPHETHUSA
MeOUIIMHCKUX YCTPOMCTB CpPeldCTBOM XOPOMO M3BEeCTHH B IJaHHOM
obnacTu. I[IpuUMepH UMMIIJIAHTATOB BKJIKOUAKT, HO He OTPaHUUMBAKTCA
VMM, CTEHTEH, BHIOeJAKINE JIeKapCTBeHHOEe CPelCTBO CTEHTH, IBH,
OpoTesH, KaTeTepH COCYINOB, KaTeTeph J8 OMalr3a, TPaHCILJIaHTAaTH
COCYIOOB, IpOTEe3H KJIallaHOB cepnua, KapInOoCTUMYJIATOPH,
VMILUIAHTHPYEMEe KapOMOoBepTepHHEe HOedrubOpuIIISTOPH, MIVIH IOJIS B/B
MHBEKINUM, YCTPOMCTBAa IJSI COBMEMeHMSA UM QOPMUPOBAaHMSA KOCTEeH,
Takve kak mTudTE, OOJITH, ILJIACTUHH M [OpYyIMe YCTPOWCTBa, WU
MaTPULUE MCKYCCTBEHHHX TKaHeM IJS 3aXVBJIIEeHMS paH.

B pmomoJiHeHMe K crnoco®aM, OIMCaHHBEM B HaCTOAIleM OIMCaHUM,
OJIUTOMEPH MOJISA TIIPUMEHEHMS B COOTBETCTBUM C M300peTeHMEM MOXHO
COCTaBJIATE OJIA BBelOeHMA JIOOBM YIOOOHBM CIIOCOOOM IOJIS IIPUMEHEHUS B
MeIMLMHEe UeJlIoOBeKa WM BeTepMHapumu, IO aHaJor'uyM C OpYyI'UMMU
bapMalleBTUUECKMMMY IIperapaTaMmM. AHTUCMECIIOBEE OJIMTOMEPH M UX
COOTBETCTBYKIIME COCTABH MOXHO BBOIUTE OTIOEJILHO MJIM B KOMOMHALIUMU
C IpyTUMMM CTpaTeruMaMM Tepaluy IOJS JeUeHMsa MHIIeYHOM OUCTpoduu,
TakKoM Kak TpaHCIJIaHTalnsa MHOOBJIaCTOB, Tepanmsa CTBOJIOBEIMUA
KJIeTKaMy, BBelleHMe 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 ONpemeJMTh  OINTUMAJILHHY IYTh BBeIeHMS U JIoOV
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OO3UPOBKY IJIA JIOOOTO KOHKPETHOTO XMBOTHOT'O M COCTOSHMSA. BBUIO
IIPEenIpMHATO MHOXECTBO I[IOOXOIOB NIJIS BBeOeHMS OQyHKIUMOHAaJIBHOTO
HOBOTO TI'€HEeTHMUeCKOTO MaTepuaja B KJIeTKM, Kak Iin vitro, M Tak U
in vivo (Friedmann (1989) Science, 244:1275-1280). 3TM IDOOXOIH
BKJIOUAT BCTpauBaHMue T'eHa, nonjiexalmero BKCIIPeCcCcun, B

MOOMOUUIMPOBAHHEE pPeTPOBUPYCH (Friedmann (1989) &Brme; Rosenberg

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

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

252:431-434) ; MIINn 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.
(USA), 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}WCHOOJb30BaHMe IpocTom [HK,

BKCIpeccUupymmnx BekTopoB (Nabel et al. (1990), Bpme); Wolff et
al. (1990) Science, 247:1465-1468). IlpaMasd MHBEKLUMS TPaHCTEHOB
B TKaHb obecIrieunBaeT TOJIBKO JIOKAJIM30BaHHYIO 3KCIIPEeCCUR

(Rosenfeld (1992) Bome); Rosenfeld et al. (1991) Bwme; Brigham
et al. (1989) Bmme; Nabel (19290) 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 in VIVO TOJBKO JIeTKMX MHIEeYV IIoCJie BHYTPUBEHHOTO WIIMU
BHYTPUPTPaxeallbHOT'O BBeleHMs koMilekca [OHK-jmnocomel. IIpuMepoM
0030pPHOM CTaThbM O MeTOOMKaxX TeHHOM TepaluM UYeJlIOBeKa HABJISETCSA:
Anderson, Science (1992) 256:808-813.

IV. Habopw

Vz006peTeHre TakXe OTHOCUTCHA K HabopaM OJid JIedeHMA [HalMeHTa
C TeHeTHMUeCKMM 3abojieBaHMEM, KOTOPHE COIepXaT I[I0 MeHBIEM Mepe
OOHY AaHTHCMEICJIOBYI 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 COHOepXaTb Iepupeprnuyeckue peareHTH, TaKue Kak O0ydepH,
cTabmuamM3aTopel M T.O. ChoeumaamMcTaM B OaHHOM ofJjacTu OyneT
IIOHATHO, UYTO OIMCAHHEM BHIMEe CHOCO0 MMeeT MUPOKYH IIPMMEHVMOCTDb
oJis UIOeHTUOUKALUN 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 Wi oO6beMa
npujiaraeMon bopPMy JIE n300peTeHnd . Crenyomme IPUMEPH
IpenoCcTaBJIeHE TOJIBKO B KayecTBe WILJIIOC TP alun n He oJs
OTpPaHUUEeHNUS. CrienmajmmmcraM B OaHHOM obJjlacTH oyneT XOPOoIo
M3BECTHO MHOXECTBO HEKPUTHUUECKUX [IapaMeTPOBR, KOTOPHE MOTYT OHTH
V3MEHEHHE WM MOIMOUMIMPOBAHH IJIA IIOJIYUEHUS II0 CYMeCTBY CXOIIHHX
pPe3yJbTaToB.

MaTepmraJisl U CIOCOOE

KineTku u yCJIOBUS O0O6paboTKM TKAHEBOI KYJIbTYDPEB

KiteTrkn pabmoMmMocCapKOMEL yejioBeka (ATCC, CCL-136; kJjeTku RD)

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

KOJIMYeCcTBE 1,5xlO6 KJIeTok/koJi®a B 24 ™I HarpeTor DMEM ¢ L-
mayTamuHoM (HyClone), 10% o5MOPMOHAJILHOM TeJigubel CHBOPOTKOM U
1% pacTBOpPOM aHTUOMOTHMKOB IIeHUUMJIJIMHa-cTpenToMmuiiMmHa (CelGro) ;
yepes 24 uYaca cCcpely acIMpuMpoBalM, KJETKM I[IPOMHBaJIM OIVH pPas3

HarpeTelM PBS ¥ mo0aBJAJM CBEeXyK Ccpely. KieTkm BHpammBaJ 0o 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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KOHILIEHTpalMnax (Hanpumep, 2,5, 5, 10, 12,5, 20 " 25
MMKPOMOJIL/JI) . KJIeTKM MHKYyOMPOBaJIM B TeueHMe 24 YacoB IOCJE
HYyKJIeoIopaluM B KOJMUYECTBe NIPUOJIUIUTEJIBHO 2-3x10° KJeTOK 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 CIIoco6oB. Hyxkijieonopall1io PMO npu PasJIMUHEX
KOHLUEHTpauMax OPOBOIMIIM, KaK OINMCaHO -OJA KJeTok RD Beme. 3aTeM
KJIETKM BLHICEBaJlM B Tpex BKI3eMIJigpaxXx B dgUuelku 12-g4Y4eedHOoTo
[JIaHIleTa B cpene oI pocTa PromoCell u [IO3BOJIAJIM UM
MHKYDOUPOBATLCSA B TeueHMe 24 UYacoB Iepel B5BKcTpakiuel PHK, kak
OTIMCaHO HMXEe.

SkxcTpaknusa PHK n amrymukaims crocobowm I[P

PHK »kcTparuporaju U3 obpaboTaHHEX PMO KJIeTOK (KJIETKM WU
[IEPBUUHEIE MMOOJIACTH UYeJIOBEKa) C MCIOJB30BaHMEM 96-JIyHOUHOTO
Habopa mnjasg BuuedeHusa PHK RNAspin or GE Healthcare u nozmeBepranu
Jmoo  THe3IOBOM, Jmdo HerHespmoBom OT-IIIIP C MCIOJbL30BaHMEM
CTaHOAPTHEX CIOCOBOB U CJedylnmux Iap I[IpaliMepoB. BHemHMe
OpayMeps: nOpsaMou b5’ -caatgctcctgacctctgtge -3’ (SEQ ID NO: 40),
obpaTHelt 5’ -gctcttttccaggttcaagtgg -3’ (SEQ ID NO: 41) ;
BHYTpPeHHMe IMpalMepn: nOpamon 5’ -gtctacaacaaagctcaggtcg -3’ (SEQ

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

NO: 43). B HeKOTOPHX CJiyyasax, HeTHezmoByw IIIIP m#npoBommamM C
VCIIOJIE 30BaHUEM BHYTPEHHUX IpalMepoB. [lponnyckaHue DK30HOB
U3Mep AJIn TeJlb—3JIeKTPpodope30M VI C MCIIOJIE30BaHMeEM

Q

BbuoaHammzaTopa Caliper LabChip m % nponyckaHMe 5K30HOB (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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IToJlyueHMue CYyOBEeIMHNIL MOPOOIINHO, PMO nu PMO c

MOﬂM@MHMpOBaHHHMM MeXCYOBEOMHUUHEIMIY CB 93 SMU

B
B 0]
0 1. NalO4, MeoH (aq) HO
2. (NH4),B40;
HO - -
3. bopas-TpmTHIAMUH N*
4. MeranonoBas kuciora (p-TsOH / \
HO OH wm HCI)
1 2
B
O
HO//\\[:
|
PG
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 CUHTesa CcyObenuHMI PMO M MOOIUOULMPOBAHHOTO
PMO

CcrulafiChb Ha CcXeMy peakuum 1, Tne B oBozsHauaeT 00pa3yolyl
nmapy dyacTe M PG ofos3HauvaeT SallMTHYL TPYINY, CyOBEeIMHNILIE
MOPOOJIMHO MOXHO IIOJIyUaThk M3 COOTBETCTBRYKIETO PUOOHYKIIEO3ULOA
(1), Kak IIoka3aHo. CyOrwenmuuauila MOPQOJIMHO (2) MOXeT  OHTb
HeoOd3aTeJILHO 3amuineHa [IyTeM pearumum c IPUT O OHEM
IpenmecTBEeHHMKOM 3allMTHOW TPYIINLE, HaIPpUMep TPUTUIXJIopUIoM. 37 -
3allMTHYK TPYINNy, KaK OpaBUIIO, YIOaldnT B IIpollecce TBepldodasHOTO
CHMHTe3a OJIMT'OMEPOB, 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 12 IIMBAJIOMIJIOKCMME TMJI IOJIA I'MIIOKCaHTVHa (I). Ppynny
IIMBaAJIOMIJIOKCHMIME TVIJIa MOXHO BHOCHUTDb 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, OINMCaHHEe 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
CBASHBAKMYK UYacThk (ba mam bb). ClemyeT OTMETUTL, UYTO UYacTU R!
n/um L' Takxe MOTYT OHTH pPasMeleHE Ha I'eTepOLUKINYeCKOM KOJIbIle
Z 1nocje obfbpas3oraHMa CceA3M P-0O MM ODaxe IIOCJIe  BKJIINUEHUA
CyDOBENVMHUIIEL B OJIMTTOMED.

CoenMHeHNnd CTPYKTYPH da MJIN 4b MOXHO rnoJyyatTsb c
VCIIOJIE30BaHMeM JIOOTO M3 psala CIoCODOB, WMB3BECTHHX CIelMaJiMCcTaM
B IaHHOM oBJjlacTy, BKJIOUAsa CHOCOOH, ONMCAaHHEE B IIpMMepax. 3aTeM
[IPOBOOAT CBSA3BBaHME C YaCTbl MOPQOJIMHO, KaK OIIMCAaHO BHIIE.

CoeOuMHeHMS CTPYKTYpH ba wmiam 5b MOXHO MCIOJIB30BaAThH B
TBepOodas3HOM CHHTE3e OJIMI'OMEPOR IOJA IIOJIydeHUMS  OJIMT'OMEPORB,
comepxammx MeXCyObeIMHUUHEE CBA3U. Taxkue CIIOCOBOH XOPOLO
MB3BECTHH B M»OaHHOM o6JacTu. B KpaTKOM M3JIOXKeHUM, COeIMHeHM e
CTPYKTYPH 5a miau 5b MOXHO MOIMOUUMPOEBATE Ha 5’ -KOHIe, UYUTOOB OHO
comepxaJio JIMHKep OJIS TBepIOoV IMNOOJIOXKM. IlocJe IIPUCOeOIMHEeHUS K
IIOIJIOXKKE 3allUTHYH Ipylnny 5Sa win bb (HanopuMmep, TpuTuil Ha 3'-
KOHIIE) ) yIoaJsgaoT UM CBOOOIHBI aMMH IIoOBepranT 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 KeJlaTeJIbHOM 3" —-mMooudmuKaLMA.
OJIMTOHYKJIEOTUI  MOXET OBITH yIoaJleH C TBepOo¥  IMOIJIOXKM  C
VICIIOJIE 30BaHUEM JIIB0TO nu3 pana crioco6oB, W, HalprMep
obpaboTkom OCHOBaHMEM oJis pacllernjeHmns CBA3U C TBepOomn
TIOIJIOXKOM .

[TomyyeHre  MOPOOJIMHOOJIUIOMEPOB B ofmeM UM  KOHKPETHHIX
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MOPQOIIMHOOIUTOMEPOB IO WU300peTeHUI Oo0Jiee NOOPOOHO ONMCaHO B
nprMepax.
Mpumep 1

[TostyueHre MOPQOJIMHOOJIUTOMEPOB

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

[lonnyueHre ¢eHunkapbaMaTa TpUTUINUIIepa3uHa 35 (our. 2A wu
2B): K oxJlaxXIeHHOWV CYCIeH3UM coeIuHeHMsa 11 B mOuxjopMmerTaHe (6
MiI/T 11) moBaBigsM pacTBop KapboHaTa kKaaug (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 pasdensalu. OpTlaHUUeCKUN
CJIOV TIPOMBIBAJIM BOIOW M CYMMIM Hald Oe3BOOHBIM KapdoHATOM KaJud.
MponyKT 35 BHOEJAIM KpUCTaJIM3alMer M3 alle TOHUTPpUIAa.

[lonyueHne kapbamaTa coupTa 36: Imopun HaTpusa (1,2 5kKB.)

CyClleHOupoBaJX B 1-MeTWJI-2-[IUPPOJIUIOVNHOHE (32 wu1/T THMOpUOa
HaTpudg). K D2ToM CYyCIOeH3uM »OOOaBJAIM TPUBTUIEHTJIMKOJL (10,0
5KB.) M coenuHeHure 35 (1,0 »kB.). IOJIydeHHYK B3BeChb Hal'peBallu

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

20°C. K om0t cMecu poGaBiasaiau 30% IOuxJopMeTaH/MeTUJI-TpeT-—
By TMJIOBHI 20Up (0B.:00.) u BOLY . Conepxamuii OpOOyKT

OpTaHMUYeCKUM CJIOM IMIPOMHEBAJM I[IOCJelOoBaTeJIbHO BOIHHEM pPacTBOPOM
NaOH, BOOHBEIM PacTBOPOM SHTAPHOM KUCJOTH W HAaCHIMEHHEM BOIHBIM
PAacCTBOPOM XJIOpUIa HaTpua. IpoAyKT 36 BHOSJIAIM KpUCTaJJIM3aluen
U3 CMeCH OUXJIOpMeTaH/MeTuUJI-TpeT-O0yTUJIOBEM 2dup/TenTaH.
[loslydyeHre KUCJIOTE XBOCTa 37: K pacTBOpY COelOMHeHUsa 36 B

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

[Iocjie 3aBepmleHud peakumm (5 u), cMech oxJaxmaau mpmo 20°C u
noepomuiit no pH 8,5 BomHEM pacTBopoM NaHCO3;. HoOaBiisaiM MeTWJI—
TpeT-O0yTUJIOBEM 20Up, ¥ OPOIOYKT SKCTpaluMpoBaJM B BOIHEM CJIOM.
OoBaBiIalIM OUXJOPMeTaH M CMeCh IOOBOOMIM OO PH 3 BOIHHEM pPacTBOPOM
JIMMOHHOM KMCJIOTH . Conmepxammi IPOOYyKT opTraHnueCcKuUn cJion

I[IPOMEIBAJIMM CMECBK LIMTPATHOTI'O Gy@epa, pHZB, 1 HaCHIEeHHBEIM BOIHEM
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PacTBOPOM XJIOpMIa HaTpud. 3ToT pacTBop 37 B IUXJOPMETaHe
MCIIOJIb30BaJiM Oe3 BHIOEJIEHUA [IPU IIOJYUYEHMM COeOUMHeHUsa 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-nmuMeTusiaMyHoONponui) -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 JMMOHHas KucjoTa/paccos 1:1 um paccojoMm. IpOBOOUIIU
3aMeHy PacTBOPUTEJNIA B pacTBOpPe B IOMXJOPMETaHe Ha alleToH, a
3aTeM Ha N, N-guMeTMJIQOpPMaMMUI, M TPOOVKT BHOCJAIM IIYTEM
ocaxmeHMd U3 CcMecu alueToH/N,N-guMeTujIdopMaMUI B  HaCHIIeHHBI
BOOHHIM pacTBOp XJopMuOa HaTpMUsa. HeouMMeHHH OIPOOYKT IIOBTOPHO
CYCIIEHIMPORBRAJIM HECKOJIEKO pas3 B BOIOe IJA YyIOaJleHMS OCTaTOYHOTO
N, N-numeTuiadopMaMria U COJIel.

BHeceHMe akKTMBUMPOBAHHOTO "xBocTa" Ha HarpyXeHHYyD HSKOpPeM
CMOJIy TIpPOBOOMJIM B IUMMEeTUIVMMMIA3C0JMIVMHOHe (DMI) [nocpelcTBOM
MEeTOIOMKM,  MCIOJIL30BaHHOM NOJIA BRJOUEeHMA CyOBeIVMHMI B  XOoOe
TBEPOOPa3HOTO CHMHTE3A.

[TosryuyeHue TBepOon IO OJIOXKHA oJis CHHTE3a
MOPOOJIMHOOJIUTOMEPOB: 9Ty METOOMKY BHIIOJHAJIM B CUJIIAHU3UPOBAHHOM
uMenmey pyoOamky eMKOCTM IOJg nentumoB (ChemGlass, NJ, CIA) c
KPYIIHOIIOPUCTOM (40-60 MKM) CTeKJIOOBpa3HOM bpuTTOM,
BEPXHENPUBOIOHOM MemaJIKoM, M 3-XOIOOBHM 3allopHEM kpaHoM Teflon
0Jss obecnieueHus OapdborTupoBaHma N2 uUepes O(pUTTY WMIM BaKyyMHOM
SKCTPaKLUN .

CTamumu oO0OpadoTKM CMOJIOM/IPOMEBAHMA [0 CJeOyllel MeTOOuKe
COCTOAT U3 IOBYX OCHOBHHX »IeMCcTBUM: (QJIoOMIM3ALMSA CMOJIE  WJIM
peakTop C IepeMemrMBaeMBM CJIOeM M SKCTpakliud pacTBoOpUTeJeM/B
pacTBope. a4 GIyMOM3aLUMM CMOJE 3BallOPpHHM KpaH pacrnojaralu Tak,
UTOOH IIO3BOJIMTE N2 MNPOXOOUTE UYepe3 OPpUTTY M B peakKTop IoOaBJIAIM
onpenejieHHOe CpelnCcTBO 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. [IJId SKCTpaKluKM pacTBOpUTeseM/B pacTBoOpe,
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IepeMellMBaHMe U I[OTOK N2 oCTaHaBJIMBaAM UM BKJIKOYAJIM BaKyyMHEMN
HacoC, a 3aTeM B3alopHEM TKaHb pacrojlaralM TaK, UYTOOH [IO3BOJIUTH
BHATY CPenCTBY IJg 00paboTKM/IPOMEIBAHMA CMOJIEL B OTXOOH. Bce
ofbeMel 00paboTKM/MIPOMBEIBAHMA CMOJIEL COCTAaBJAIM 15 MI/T  CMOJIH,
ecJiM HeT MHHX yKaz3aHWUM.

K  aMMHOMETMJIIOJUCTUPOJIEHOM CcMoJie (pas3Mep dgueek 100-200;
Harpyska ~1,0 MMoOJIL/T, MCXOoOd M3 3aMemeHmus asora; 75 1, 1 BKB.,
Polymer Labs, BejqukoOpuTaHm, JacThb #1464-X799) B
CUJIaHM3UPOBAHHOW MMeKmel pyBallKy eMKOCTHM OJIA MeNTUIOOBR I00aBJIAIN
1-MeTWI-2-IUppoJIManHoH (NMP; 20 MJI/T' CMOJIEH), a 3aTeM CMOoJIe
[I03BOJIAJIM HabyxaThb I[IpU IepeMellMBaHuM B TeueHMe 1-2 u. IlocJe

YoaJIeHNA pa36yxmero pacTBOpHTEJIA CMOJIY IIPOMEEAaJIVM OHMXJIOPMeTaHOM

(2x1-2 MMH) , 5% OUMBOTIPONIUIIS TUJIAMUHOM B cMecu 25%
U3OIPOINaHoJI/ IUXJIopMeTaH (2x3-4  MMH) ¥ IUXJOpMeTaHoOM  (2x1-2
MMH) . [locJe yoaJjleHMsS KOHEUYHOT'O IIPOMBEIBOYUHOTO CpPenCTBa CMOJY

oBbpabaTHBaJIM PacTBOPOM IUCYJIbOUMIHOTO sAkopsa 34 B l-MeTuin-2-

nupposuonHoHe (0,17 M; 15 wi1/r cMmoJel, ~2,5 BSKB.) U CMecChb

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

3aBeplIeHnAd pPeakKumm Hal'beBaHNe IpekKpamalJin, n pacTeOpP AKOpA

yOaJidaian, ¥ CMOJIy OPOMEBAaJM 1-MeTUJI-2-NUPPOJIMONHOHOM (4x3-4 MMUH)

U IUXJIOpMeTaHoM (6x1-2 wuH) . CwmoJiy ofOpabaTeBaiu pacTeBopoM 10%
(06./06.) mousTUIOMKapOOHaATa B OuxXJopMeTaHe (16 wi/T; 2x5-6
MMH), a 3aTeM I[OIPpOMEBaJM »OuxJopMeTaHoM (6x1-2 wmmH). Cwmoyy 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 HaTpy3KMu AMMHOME TUJIIIOJIMCTUPOJI- OUCYJIE QMIOHOM
CMOJIH ; HaTpy3Ky CMOJIE (umcJio IIOTEHIIMAJILHO IOOCTYIIHEIX
PEeakKIVMOHHOCIOCOOHKX  YUYaCTKOB) ONpenelIdnT  CIeKTPOMEeTPpHUYeCKNVM

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

VI3BeCTHYI MacCCy BHCYIMEHHOM CMOJIE (2513 wMI') mepeHoOCAT B
CUJIaHM3UPOBAHHYID MepHy KoJOy obdbeMoM 25 MJI M JoBaBJISRT ~5 MII
2% (06./06.) TPpUOTOPYKCYCHOM KMCJIOTH B IUXJOpMeTaHe. COIOEepXMMOe

cMemmBaKnT IIyTeM OCTOPOXHOI'O BpalleHMHA, a 3aTeM €M II03BOJIAKT
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CTOATE B TeueHMe 30 MuH. O0beM OOBOOAT OO 25 MJI OOIOJIHUTEJILHOM
2% (0B6./00.) TPUOTOPYKCYCHOM KMCJIOTOM B OUXJIOPMETAHE u
COIepXrMoe TIaTeJIbHO IepeMemnmBamnT. C  MCIOJBb30BaHUEM I[IUIIETKU
IpSIMOT'O BHTECHEHUS alIMKBOTY TPpUTHUIICOIepXalero pacTsopa (500
MKJI) IIEPEHOCAT B MepHyK KoJOy oOvemMoM 10 MJI M O0OBEM IOBOLAT IO
10 M3 MeTaHCYJILEOOHOBOM KMUCJIOTOM.

ComepxaHue TPUTUIIEHOTO KaTHOHa B KOHeUHOM pacTBope
U3MepanT o YOo-norjomeHuio Opu  431,7 HM M HaTrpy3KYy 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 BHUUCISOT
CPpelHKKn HaTpPy3KYy.

MeTonouka HaTpy3Ku CMOJIEL COTJIacHO DTOMY IPUMEPY
ofecrneuMBaeT CMOJY C HaTPy3KoM HOpubausuTeszHo 500 MKMOJL/T.
Harpysky 300-400 MKMOJIB/T HOCTHTAJM, eCJM CTaguio BKJIOUEHUS
OIVCYJLEOUIHOTO SAKOPSA TIMNPOBOOMJIM B TeueHMe 24 U [OpM KOMHATHOMU
TeMIIepaType.

Harpy3ka XBOCTOBOM UYacCThI: C MCIOJb30BaHMEM TexX Xe YCJIOBUMN
7 0B6BEMOE, uTo u oJis [IOJIyUYeHU g aMMHOME TUJITIOJIMC TUPOJI—
OIUCYJIbLOUIOHOM CMOJIE, B TBEepPIYI I[IOOJIOXKKY MOXHO BHOCUTE XBOCT. U3
HaTpYyXeHHOM SKOpeM CMOJIH CcHauvaJa yIaldalu 3allMTHY TPynny B
KUCJIHIX YCJIOBUAX, ¥ IIOJYUEHHBIM MaTepralyl HeMTpaJM30BHBAJM IIepeln
oprcoenrMHeHreM. [JId CcTaIM [OIPUMCOeOMHEHMS MCIOJIb30BaJlM PacCTRBOP

coemuHenus 38 (0,2 M) B DMI, comepxarBmmi 4-stuiaMopdosmH (NEM,

0,4 M) BMECTO pacTBOpa IUCYJILO(MOHOTO gKopd. Ilocie 2 u mnpu 45°C
cMOJIy 39 OpoMeBaJiM OBa pasa 5% IMM30NPONMIDTMIIaMMHOM B 25%
CMEeCU M3O0MIPOINaHOoJI/OUXJIoOpMeTaH ¥ OIVH pa3 DCM. K cMmoje noBaBJidaiau
pacTBOp aHTuIpuia OeHszoMHOM kucjgoTH (0,4 M) m NEM (0,4 M).
Uepes 25 vmH pybamky — peakTopa oXJlaxIaJin oo KOMHATHOM
TeMIlepaTyphl M CMOJIy I[IPOMEBAJIM OBa pas3a 5% IMM30NPpONIMIISTUIIaMUHOM
B 25% cMecHu M30NpOoNaHoJI/OuXJopMeTaH M BoceMb pas DCM. CwmoJay 40
buIbTPOBANIM M CYWMJIM B BHCOKOM BakKyyMe. Harpys3ky ojagd cMoJiel 40
onpeneyanm Kak HaTrpy3Ky MCXOOHOM aMVHOME TUJIIIOJIUC TUPOJI—

OIUCYJIbLOUIOHOM CMOJIH 39, MCIOJL30BAHHOM IJIS HATPY3KM XBOCTOBOM
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YacTheio.

TBepnoda3HEM CHUHTES: MOPOOIIMHOOJIUT OMEPEL [noJiyvajiu Ha
ABTOMaTU3MPOBAHHOM YCTPOMCTBE IJig CHHTe3a IenNTuMmoBR Gilson AMS-
422 B 2-MJI PeakKLUMOHHHX KOJIOHKAax M3 NoJuIponuieHa Gillson (mapTmsa
N 3980270). AJOMMHMEeBHM OJIOK 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 OJIMTOMEepPOB IJIMHOM B OMalasoHe BIJIOTH OO NPUOIM3UTEJIBHO
25 CyOBbe IVHUILL IpeINoUTHUTEeNIbHON ABJIAETCH

aMMHOMeTMHHOHMCTMPOHHMCVHB@MHHaH CMOJIa C HaPpyBKOﬁ IIPaKTNUYECKHA

500 MKMOJIL /T CMOJIHL. oiga DoJiee KPYIIHBIX OJIUTOMEPOB
IpedloUTHUTEeIEHOM ABJIAETCH aMVHOME TUJIIIOJIMC TUPOJI— OUCYJIE OUIHA A
cMoJila ¢ Harpys3kor 300-400 MKMOJIB/T CMOJIEI. ECIM  ABJIAETCH

xeJjlaTeJIbHOM MoJleKyJla ¢ b/ —-XBOCTOBOM UYacTbio, BHOUpamT CMOJY,
KoTopasd HaTrpyXeHa XBOCTOBOM UYacCTbld, C TeM Xe PYKOBOICTBOM IIO
Harpyske.

[ToJlyyaan cJenyoliMe pPacTBOPH peareHTOB:

pacTBOp MOJIS OeTPUTHUIMPpoBauMa: 10% LIMaHOYKCYyCHAasS KMUCJIOTa

(Macc./06.) B cMecu 4:1 1puxJopMeTaH/alleTOHUTPWJI; PacTBOP IJig
HeVTpaln3alun 5% OUMBOIPONNIID THUIIaM/H B cMecHu 3:1

IMXJIOPMETAaH/M30MNPOIIaHoJI; PacTBOp OJS OpucoenmHeHusg: 0,18 M (miam
0,24 M 1Jjsa OJMUIOMEPOB, KOTOPHE BHpoOCHM OoJjilee uYeM Ha 20
CyOBbeIVHNLL) AKTUBUPOBAHHOM MOPQOJIMHOCYO'be DUMHUILIE KeJjlaeMoTI'o
OCHOBaHMA ™M Tuna cea3uw u 0,4 M N-zTmaMopdosmMHa B @ 1,3-
OIVMeTUIJIMM/OAa30JIMOVHOHE . IuxJjiopMeTaH (DCM) MCIIOJIE 30BaJIn B
KadecTEee [IepexonHOTO IIPOMEIBEOUHOT'O pacTeopa, pasneisapmero

IIPOMEIBEaHMA Pa3JIMYHEIMM pacCTBOopaMKr peal'eHTOB.

Ha ycTpoMcTBe IOJd CHUHTe3a ¢ OJIOKOM, YCTaHOBJIEHHEM 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 NpOMHEBaHMA 2 pa3a [0 2 Ml
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IMXJIOpMETaHa MCIIOJIE30BaJIlk cIenyiommUy LKMKJI CUMHTe3a:

Crammsa OBbweM JocTaBka Bpewmsa

YIEepXaHUI

ODeTpUTUIMpoOBaHue 1,5 Mn PacrnpeneamTeJIbHEM 15 cexyHn
naTpyfok

ODeTpUTUINpOBaHKe 1,5 M PacmopelenTelIbHEMN 15 cexkyHO
naTpyook

ODeTpUTUINPOBaHUE 1,5 M PacnpenesnTeJIbHBIM 15 cexyHI
naTpyook

ODeTpUTUINPOBaHUE 1,5 M PachnpenejnuTeJIbHEM 15 cexyHnO
naTpyook

OJeToUTUIINPOBaHKeE 1,5 Mn PachopeleIUTeJbHEM 15 cekyHI
naTpyook

ODeTpUTUINPpOBaHue 1,5 M PachnpeneJnUTeJbHEM 15 cexyHI
naTpyook

ODeTpUTUIMPpOBaHMe 1,5 M PachnpeneauTeJIbHEM 15 cexyHn
naTpyook

DCM 1,5 M PachnpeneauTeJIbHEM 30 cekyHIO
naTpyook

HenTpanuzauusa 1,5 M PacrnpeneamTesIbHEM 30 cexkyHI
naTpyfok

HevTpanuzaumsa 1,5 mn PacmopelelnTelIbHEM 30 cexkyHIO
naTpyook

HeliTpanusaumsa 1,5 M PacnpenesnTeJIbHEIM 30 cekyHI
naTpyook

HelTpanusaumsa 1,5 M PachnpeneJuTeJIbHEM 30 cekyHI
naTpyook

HeVTpannzaumsa 1,5 mn PachopeleIUTeJbHEM 30 cekyHIO
naTpyook

HelTpanusaumsa 1,5 M PachnpeneJnTeJbHEM 30 cekyHI
naTpyook

DCM 1,5 M PachnpeneJuTeJIbHEM 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 PachnpeneauTeJIbHEM 30 cexkyHI
naTpyook

HevTpanuzsaumsa 1,5 M PacmopelenTelIbHEMN 30 cekyHT
naTpyfok

DCM 1,5 M PacnpenesMTesIbHBIM 30 cexyHI
naTpyook

DCM 1,5 M PachnpenejnTeJIbHEM 30 cekyHI
naTpyook

DCM 1,5 M PachnpeneJnuTeJIbHEM 30 cekyHIO
naTpyook

[TocyenoBaTeJIbHOCTH VMHIOVBUIOYaJIbHEIX OJINTOMEPOB

OpoTrpaMMMpOBalM B YCTPOMCTBe IJId CHMHTe3a, Tak UYToOH B KaXOyo
KOJIOHKY ocTyIraJjl HaOJexammi pacTeop 0JIsd IPUCOEeNVHEHU I
(A,C,G,T,I) B HamjJexame¥ IIocjiefoBaTelbHOCTM. Korma OJMI'OMED B
KOJIOHKEe 3aBeplaJl BKJIOUeHME eI'0 KOHEUHOW CyOBeOMHMIE, KOJIOHKY
M3BJeKalIM u3 OJoKa ¥ KOHEUHHM LUMKJ [IPOBOIMIIM 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 TPyl OCHOBAHUN U
ocToBa: Ilociie MEeTOKCUTPUTUIIMPOBAHMA CMOJIy I[IPOMEBAaJIM 8 pas 2 M
1-MeTuJI-2-TIUPPOJIUIOVNHOHA . HoBaBiyanu OOUH MJT pacTBopa 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'O pacTBOP IOPEHUPOBaJM B
12 v ¢isaxkoH Wheaton. 3HaUMTEJIBHO CXaTyl CMOJY IIPOMEBaJM IOBa
paza 300 MrJ pacTBOpa IJisA pacllielgieHuda. K pacTeopy nobasjsainn 4,0

MJI KOHLIEHTPMPOBaHHOI'O BOIOHOI'O pacCTBOpa aMMMaKa (XpaHMBHleI‘OCF[

npu -20°C), ®JakoH MNPOYHO 3aKPHBaJM (C TIOKPHTOM TebJIOHOM
HaBMHUMBAKMENCS  KPHIIKOW) , M COCYyHI CO CMecChbl Bpamalu OoJs

IepeMemMBaHMa pacTBopa. O®JakKoH IIOMemlasM B CYNMJIBHEM mKad [IpHU

45°C nHa 16-24 wyaca pmug ofecrnedueHMA OTIEIJIeHMS SallMTHHEX IPYIII
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OCHOBAHMUM M OCTOBA.
OuMCcTKa HEeOUMIEeHHOTO IIPOoOyKTa: PacTBOP IJS aMMOHOJM3a BO
bJjlakoHe WMBBJIEKAJM M3 CYNMJILHOTO mKada M IO3BOJIAIM €My OCTHTE IO

KOMHATHOWM TeMIlepaTyph. PacTeop paszbaBjgsanmu 20 mia 0,28% BOIHOTO

pacTBOopa aMMMaka M @ IOpONyCKallM dYepe3 KOJOHKY 2,5x10 cum,
comepXaBllyl CMoOJy Macroprep HQ (BioRad). [HOjn4g 5SJOMPOBaHUSI
IMKOBOM bpakuum, comepxapBumen METOKCUTPUTWUII, 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 IoCJie MaKpoIpenapaTUBHOM ouuMcTKM obpabaTeBajmM 1 M H3PO4
0Jsa yMeHblleHua pH no 2,5. llocjie HNepBOHAYAJIBHOTO IlepeMellMBaHUA
ofpasur ocaxnajgM IpM KOMHATHOWM TeMIepaType B TeueHue 4 MUH,
IoCJIie Yero WMX HeUTpaJlu30oBEHEBaIM 0o pH 10-11 nocpencTteoM 2, 8%
aMMMaka/BoOe. [IPOOYKTH OUMIAIM TBepmoda3HOM BSKCTpakuuelr (SPE).

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

OQuucTKa SPE: pacTBoOpP rnocJje OEeMETOKCUTPUTUIIMPOBAHU 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. O00pas3lbl PacTBOPAIM B BOLOe, OUILTPOBAJIM UYepes
duneTp paszmepoM 0,22-muxpoMeTpoR (Pall Life Sciences, mnpulleBOM
duneTp Acrodisc 25 MM, ¢ 0,2-MxM MeMOpaHom HT Tuffryn) c
MCIIOJIb30BaHMeM MIIpMia M OINTUUYECKYH ILJIOTHOCTL (OD) um3MepalM Ha

Yd-crnexkTpodoToOMeTpe IJIS olpelejyieHMsa enuHuil OD OPpUCYTCTBYIMEI'O
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oJIMTroMepa, a TakXe paclpelelieHuda obpasla Jsa aHajlMza. 3aTeM
PacTBOPH IIOMemaliM oBpaTHO BO (QJlakoHHEH Wheaton g JIMoQUIMBALIUA.

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

[Mpumep 2

C MCIOJIBE30BaHMeEM IIPOTOKOJIA, OInMCaHHOT'O B IIpumMmepe 1,
CUHTes3MpoBaau cjenyiomuit 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 m 9.
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o o MeN~" "0 MeoN™" " MezN~
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°y K[ Y’ kE ]/ KE Y
|
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ez A o I 3 ]
o) j/T Oj/
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Paspeis A Paspeis B Paspeie C

NH NH,

0
- N SN — E‘\ =¢ T=m5U= | \H
A= <;Nj¢) c=[ 1 o= < . T,go
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» Crepeoxummsa QOCOOPHOTO ILIeHTpPa He OolpelelieHa

Mpumep 3

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

CUHTe3MpOoRaau cJjenyiommy 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,
Y \/\O/\/ \/\OH O-,P\o o* \O O \O
N G
T 0._sC O
[ ] [ 5 ] k[oj/ k[ ]/ K[ ]/
N N N
A

2
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N
g
,’P ’/o rd
0" Ng MezN/P\O Me,N~~ O Me,N” O
N e Y
N N N [ 3 ]

| |
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Me;N™ ~O MeN~ O Me,N” O .
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N T ’i‘
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P MeN" 0

| |
Al .0 al20 P2
Ao MeoN 0 MeN"" "0
Me,N G
Y Y By
N N
A l,,O ~1,0 r P,,O
MeN” ™0 Me,N~ "0 MeN~" Yo
Oj/J o\]/T Oj/@
N N~ N
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 IIPOTOKOJIa, OIIMCaHHOTI'O B

CUHTes3MpoBaau cJjenyiomuii PMO: NG-13-0393 H44A (-6+15),

6 (5'- GAT CTG TCA AAT CGC CTG CAG -3'), M HMCHOJbL30BaJIM, Kak

OIMCaHO B HIpuMepax 8 m 9.
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Paspeis A Pazprie B PaSpI?IB C
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Paspeis A Paspsie B Pa3peis C

NH, NH, 0 o
NN SN N NH 5 NH
A= ¢ f c= ﬁ G=¢ fL/ T=m u=\fk
e e ¥
N Crepeoxummsa QGOCOOPHOTO LIeHTpPa He olIpelelieHa

Mpumep 5

C VICIIOJIE 3OBaHMEM IIPOTOKOJIa, OIIMCAaHHOTI'O B IIpmuMepe

CUHTe3MpoBaJau cjenyiomuii PMO: NG-13-0394 H44A (-8+17), SEQ ID

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

KakK OIIMCaHO B IpuMepax 8 m 9.

1,
NO:

M MCIIOJIBE30OBAaJM,
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Paspeis A Paspeie B Paspems C
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NH, NH, o)

Ny (gN N NH 5
=¢ c= G=¢ ] T=m®%U= |
A </N | N‘J T’&o </N N/)\NHQ NAO
~ CrepeoxuMmsa GOCOOPHOTO LieHTPpa He olpelelleHa
[Ipumep 6

C VICIIOJIE 3OBaHMEM IIPOTOKOJIAa, OIIMCaHHOTI'O B IIpmuMepe

1,

CUHTe3MpoBadu cJjenyiomuit PMO: NG-13-0008 H44A(-7+17), SEQ ID NO:

1 (5'- CAG ATC TGT CAA ATC GCC TGC AGG-3’) M MCIOJb30BaJM,

OIMCaHO B IpuMepax 8 m 9.

Kakr
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Pazpeis A Paspeie B Pa@pr,lm c
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/

NHz

X N NH
(\N G=¢ | N T=mSU= |
lil)\O /N N/)\NHZ 'i'/go

o]

N Crepeoxummsa GOCOOPHOTO LIeHTpPa He olpelelieHa

Mpumep 7
C WMCHIOJIbE30BaHMeM I[IPOTOKOJa, OIMCaAaHHOTO B IOpuMepe 1,
CUHTe3MpoBaau cjenyiomuit 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.
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PaspeiB A Pasprin B Paspris C
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NH, NH, 0 o
A=< f\ C= fk G=< | T=m®U= [
/N N/) T/go /N N/)\NHZ |il (e}
~ Crepeoxummsa QOCOOPHOTO LIeHTpPa He olpelelieHa
[Ipumep 8
[lpontyckaHMe »K30Ha 44
CepMrio aHTMCMEICJIOBHEIX OJIMT'OMEPORBR, KOTOPHE HalleJIeHH Ha 3K30H
44 OUCTPOdMHA 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,

OLEeHMBaJIM B OTHOWEeHUN DOOeKTMBHOCTM IIPOIYCKaHUS 5SK30HOB IIyTeM
00paboTku kJjeTok RD B pasjiMUHEX YyKa3aHHBX KOHLEHTpaluuiax. B B5Tux
BKCIIepUMEHTax Oy OJIMKOBaHHEIe AHTUCMEICJIOBEE OJINT'OMEPH
cooTBeTCcTBYyIOIMe 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) (WO2011/057350; SEQ ID NOs: 68,

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

MHOYKUMM [OPpOolyCKaHusa 2K30Ha 44 B KileTkax RD IO CpaBHeHMI C
V3B EeCTHREMA oCJIeOBaTEeJIbHOCT AMN . Kak [IoKasaHo Ha ¢ur.4,
H44A (+62+89) (SEQ ID NO: 11) OwmJI BHCOKO2DOEKTMBHEIM B OTHOIEHUU
VHOYKIMM [IPOINYCKaHMA 32K30Ha 44 B KyJIbTUBUMPYEMEX KJeTkax RD 10
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, OOIIOJIHUT&JIbL HEHE OJIMT'OMEPEHI KOHCTPYMPOBAJIN u
VCCJIeOBaJIM B TIIEPBUYHEIX 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) nJis 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 mokasaHO Ha
¢ur.5-0, BCe M3 OMalna330Ha 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
HacToAmeM 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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CIMCOK TIOCJIENOBATEJIEHOCTEN

OnmcaHme [TocyenoBaTeJIbHOCTEL SEQ
ID
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 L
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
RoF2 RRRRRRRRREFF 26
R:F,R, RRRRRFFRRRR 27
Ry RRRR 28
Rs RRRRR 29
Re RRRRRR 30
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R~ RRRRRRR 31
Rg RRRRRRRR 32
Ry RRRRRRRRR 33
(RX) g RXRXRXRXRXRXRXRX 34
(RAhxR) 4; RAhxRRAhxRRAhxRRAhXR 35
(POO7)

(RAhXR) 5; RAhxRRAhxXxRRAhxRRAhxRRAhxR 36
(CP04057)

(RAhxRRBR) 5; RAhxRRBRRAhxRRBR 37
(CP06062)

(RAR) 4F> RARRARRARRARFF 38
(RGR) 4F> RGRRGRRGRRGRFF 39
IIparmMmep caatgctcctgacctctgtgc 40
IIparmMmep gctcttttccaggttcaagtgg 41
IIparmMmep gtctacaacaaagctcaggtcg 42
IIpanmMmep 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 N3BOEPE TEHNA

1. AHTHCMBICJIOBOM OJILTOMEP OJIMHOM 20-50 HYKJIEOTULOB,
CIIOCOOHEM CBSA3HBATEL BHOPaAHHY MUIMEHL OJIS MHIOYKIWM [IPOINYCKAHUA
SK30HOB B TI'eHe IMCTpOodMHA UeJIOBEKa, I'Ie yYKa3aHHHBM aHTWUCMECJIOBOM
OJIUTOMEP COLEepPXUT [IOCJIeIOBATEeJIbHOCTE OCHOBAaHMU, KoTOopad
crieunpnuUueCcKu TUOPUONBYETCH C oBJIaCThEO~MUIIEHBIO SDK30Ha 44,
BHIOPAHHOM M3 TPYIIHE, cocTosmert m3 H44A(-07+15), H44A(-08+15),
H44A (-06+15), H44A(-08+17), HAL4A(-07+17) wm H44A(-06+17), 1rme
OCHOBaHMA YKa3aHHOT'O OJIMI'OMEpa CBA3aHH C KOJBIEBHM CTPYKTYyPaMM
MOPQ®OJIMHO, ¥ TOe YyKasaHHBEEe KOJIBIEBEE CTPYKTYPH  MOPQOJIMHO
CBA3aHH dbochopocomepRamyMHN MeXCyObe IMHNYHEIMA CBA3AMU,
CBASHBAKIMMM a30T MOPOOJIMHO OOHOM KOJILIEBOM CTPYKTYPH C 57—
SK30UUKINUECKMM YTJIEPOIOOM COCeIHEeM KOJILLEBOW CTPYKTYPH.

2. AHTHMCMEICJIOBOM oOJMIOMep II0 II.1, TIe I[I0CJHelOoBaTeJIbHOCTDL
BHOpaHa M3 TPYIIH, cocToAmer m3 SEQ ID NO: 1 m 4-8.

3. AHTUCMEICJOBOM OJIMTOMep IO O.l1 MM 2, KOTOPHM MMEET
OJIVMHY Opubimn3uTesbHO oT 20 mo 30 HYKIEOTUIOB.

4, AHTUCMEICJIOBOM OJIMTOMep IO O.l1 MIM 2, KOTOPHM MMEET
OJIMHY HOPUOJIM3UTEJIEHO OT 22 OO 28 HYKIEOTUIOB.

5. AHTUCMHCJIIOBOM OJIMT'OMEp IO II.2, T'Ie II0CJIeIOBaTeJIbHOCTBL
COCTOUT M3 IIOCJeNOoBaTeJIbHOCTHM, BHOpaHHOM M3 SEQ ID NO: 1 um 4-8.

6. AHTHCMHCJIOBOM oJIMTOMep 1o Jmobdomy m3 n.m.1-5, roe
oJmroMep He akTuBupyeT PHK-azy H.

7. AHTUCMHECJIOBOM oJMToMep 1o Jmwodomy w3 1m.1m.1-5, roe
OJINTOMEP XVMUUECKM CBS3aH C OOHOM WMJIM HEeCKOJLKMMM YacTaMM WJIU
KOHBOTaTaMu, KOTOPHE [IOBBEINAKT aKTMBHOCTE, KJIETOUHOE
pacrnpenejieHre WM KJIETOUHHM 3axBaT aHTUCMECJIOBOTO OJMIOMepa.

8. AHTHMCMEICJIOBOM OJIMTOMEep II0 II.7, T'IOe OJUIOMEp XUMHUUeCKU
CBA3aH C MOJIEKYJIOV MOJMBTUIIEHTJIUKOJIA.

9. AHTHUCMBEICJIOBOM oJUIOMep o JodomMy ™3 O.1I.1-5, rge
AHTHCMEICJIOBOM OJMTOMEP KOHBIIMPOBAH C aApPIMHMH-0OTATHM IelTUIOM.

10. AHTHUCMEBEICJIOBOM OJMIOMEp IO .9, TOe apIMHMH-0OTaTHM
I[IENTUL COINEPXUT IIOCJIENOBATEJIEHOCTEL, BHOpaHHy© M3 SEQ ID NO: 24-
39.

11. AHTHUCMEICJIOBOM OJIMI'OMEp IO JoboMy M3 IpeldlecTBYIIMMX

ITYHKTOB, conepmamnﬁ KOJIBIOEBEIE CTPYKTYPERI MOp(l)OJ'H/IHO, CBA3aHHEIE IIO
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CYIeCTBY He3apsSXeHHBMM (OCPOpOCOomepXallMy  MeXCyObe IMHUUHBEMU
CBA3AMM, CBAS3HBBAKIVMM a30T MOPOOJIMHO OOHOWM KOJLIEBOM CTPYKTYPH
C 5/ —-PK30UUKIMUECKUM yTJIEPOIOM COCeOHEM KOJIBELEeBOM CTPYKTYPH.

12, AHTHUCMHCJOBOM oJuroMep oo n.ll, 1me 5%-35% cBazen
ABJIATCSA IIOJIOXKUTEJIEHO 3apAKeHHEMN .

13. AHTHCMHCJIOBOM OJIMTOMep 10 JboMy M3 IIpellleCTBYIMMUX
IIYHKTOB, T'IOe MexXCyObeIMHMUHEE CBA3M ABJAOTCA He3apSIXeHHBEIMM U
JyepenymonTcsa co CBA3AMA, KOTOPHE ABJIAKTCSH [IOJIOXKUTEJIBEHO
3apSXKEeHHBEIMM IIpUM QOU3UMOJIOTMUECKUMX 3HaueHMAX pH, 1Tme obmee UYMCIIO
[IOJIOXUTEJILHO 3apsSXKeHHHX CBA3el COoCTaBJIgeT OT 2 o He 0o0Jee ueM
IIOJIOBUHE OO0MmMeI0 umMcja CBa3el.

14. AHTHCMBICJIOBOM OJINTOMEP rio JInBoMyY nus n.mn.1-13,
comepxXamui KOJIbLEeBHEe CTPYKTYPH MOPOOJIMHO U dochopolraMuIaTHLEE
MeXCyOBeIMHNUHEE CBA3WU.

15. AHTUCMBICJIOBOM OJIMTOMEP, KOTOPHM MOIOMOQUUIMPOBAaH
IOOBEMeHHOV KaTMOHHOM TPYIIIOoN.

16. AHTMUCMECJIOBOM OJIMI'OMEP, BHOPAHHHY M3 IPYIIIH, COCTOAMEN
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18. Kommozsmuumsa 1o .17 OJI8 OpMMeHeHMA OJIS JIeUeHMS MBEIMeUHOM
OUCTPOGUM.

19. KomMmniozmum4 1o n.18, roe MBIIEeUHa I oucTpodusa
opencraBJgeT CcoOoM MBIIEeUHY IMcTpodmio iomeHHa (DMD) .

20. KomMmniozmumsa 1o n.18, roe MBIIeUHa I oucTpodusa
opencraBJygeT coOoM MBIIEUHY IMCcTpodmio Bexkepa (BMD).
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