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OIIMCAHVE WM30OEPETEHNUA
2420-557290EA/026

KOHBIOTATH OJIMTOMEPOB [IJISI MPOMYCKA SK30HA IPY MBIIEYHON IMUCTPOSUN

VHOOPMALIMS O POINCTBEHHHX 3ASABKAX

Hacrodamasa IaTeHTHad 3agaBKa VCOpallBaeT [IPUOPUTET Ha
OCHOBaHMM IpeOBapMTEJILHOM 3adBKM Ha HaTeHT CIIA C CepuMHBM
HOoMepoM 62/436199, mnomauHo¥ 19 pexkabps 2016 1., OpenBapuUTeJILHON
3aaBKM Ha naTeHT CIA C CepUMHHEM HOMepoM 62/443481, mnomaHHOM 6
aHeapsa 2017 1., NOpenBapuUTeJIbHOM 3asBKM Ha oaTeHT CIIA C CepUUHBM
HoMepoM 62/479177, nomanHom 30 mMapra 2017 T., U IOpenBapUTeJILHON
3adBKM Ha naTeHT CIA C CepuMHBM HOMepoM 62/562119, nomaHHOM 22
ceHTAbpa 2017 r. CoOepXaHMe BHIIEeyKa3aHHEX IIpeldBapUTeJIbHEX 3asaBOK
Ha I[IaTeHT IIOJIHOCTBK BKJIOUEHO B HacCTodllee ONMCaHMe IIOCPEenCTBOM
CCEIJIOK .

OBJIACTE TEXHUKU

HacTodmee PacCKpLETUE OTHOCUTCHA K HOBBEIM KOHBIOT'aTaM
AHTMCMEICJIOBEIX OJIMT'OMEPOB, I[IOOXONANMM IJIA OCYIMEeCTBJIEHMA IIPOIIyCKa
PK30Ha 45 B TeHe IMCTPOOMHaA UeJIOBeKa, U UxX O(papMalleBTUUeCKMM
KOMIIOBULMAM. B HaCTOANEM PaCKPHTUM TaKXe IIPeOJIOXKEHE CIOCOOH
MHOYKLUMM IPpOIyCKa DkK30Ha 45 ¢ [OpuMeHeHMEM HOBEX KOHEBIOI'ATOB
AHTUCMEICJIOBEIX  OJIMT'OMEPOE, CIIOCOOH of0ecledueHMd I[IPpOOYLUMPOBaHMUSI
IOIUCTpOodMHa Yy CyOBeKTa, MMeKlel'o MyTaluln I'eHa OUCTPOOMHA, KOTOopasd
MOXeT OBTE CKOPPeKTMpOBaHa IIpM IIOMOIM [IpOoIlycka SBK30Ha 45, wu
CIIOCOOEL JleueHMHA CyOBeKTa, MMeRllel'0 MyTaluuio I'eHa IOUCTPOOUHA,
KOoTOopasd MOXeT OHTb CKOPPEKTHMPOBaHa I[IPpKM I[IOMOIM IIPOIIyCKa DK30HAa
45,

YPOBEHE TEXHUKU

AHTUCMEICJIOBEIE TeXHOJIOTUM pa3padaTeBalTCa C IpUMeHeHUeM pana
XVUMHUUECKMX BemecTB NJS BO3IOEeMCTBMSA Ha HSKCIPeCCHM T'eHOB Ha
pPa3JIMYHEIX YPOBHAX (TpaHCKpUIILUM, CHJlaicuHTa, CTabMJIEHOCTH,
TPaHCJAAUMKM) . 3HauuTeJbHad YaCTb BTUX MCCJIeNOoBaHUN ChoKyCcHpOBaHa
Ha  TIPUMEeHEeHUM  aHTUCMEICJIOBHX  COeOMHEHMM  IJIS KOpPPeKUuM UK
KOMIIeHCaluuy aHOMAaJIbHEX WJIM CBS3aHHEX C 3aboJjieBaHMeM I'€HOB IIpU
MMPOKOM  CIIeKTpe IoKa3aHuM. AHTHUCMECJIOBHE  MOJIEKYJIH  CIIOCOOHH
crieIM@UUeCKM IIOHABJIATE DBKCIPEeCCU I'€HOB, W BCJENCTBME DSTOI0

MHOTUe nccJjlenoBaHMAa, B KOTOPEX OJIMT'OMEPEL paccMaTpmMBaKT B



KauecTBe MOIYJIATOPOB DKCIpPeCcCUn TEeHOB, COOKYCUPOBAHH Ha
NOOaBJIEHUM DHSKCIPECCUM LIeJIEBEHX TEeHOB MM QYHKIUUK LIUC-PeTyJIATOPHBIX
DJIEMEHTOB. AHTHCMEICJIOBEE OJIMTOMEPH, KakK I[IpaBWUJIO, HalleJIeHEl Ha
PHK: mbo CMEICJIOBYK Ilellb (HamnpuMep, MPHK), mbo MMHYyC-lLelb B
ciyuae HEKOTOPHX BUPYCHEIX PHK-MMIIeHEN . Kestaemena sddexT
crielIM@UUeCcKOM OTPpHUIATEeJILHOM pPeryJdlrM TeHOB OOBUYHO IJOoCTUTaeTcsd
3a cueT TOTO, YUTO OJUTOMEPH JMOO CHOCOOCTBYIT paspylleHMIO lLeJIeBOoM
MPHK, mmbo OJokupylT TpaHcadumon MPHK, Mo OJoKMpPYIT QYHKIIMIO
UUC—PeTryJISTOPHEX DJIEMEHTOB PHK, TeM CaMbIM 20PeKTUBHO
npenoTBpamas Jubo CHMHTes LeJjieBoTo Oejika de novo, Jmbo pelliMKaluio
BUpyCcHOM PHK.

OmHakKO TakMe MeTOOMKM HEeIPMTIOOHEL B CJydYasax, KoTIDa LeJibio
ABJIAETCSI IIOJIOKUTEJIbHAA pelydaluMrsa OPOOYyKUUM HaTUBHOTO OeJika WK
KOMIIeHCalusAa My Talu, BEIBEIB AKX NnpexneBpeMeHHYIO TepPMMHA LMD
TPaHCJIALUMM, TaKMX KaK HOHCeHC-MyTaluuMu WJIM MyTallMy, BHI3EBAaKIMeEe
COBUT PpPaMKU CUMTHBaHMA. B 5BTUX Clydadax TPaHCKPUIT TedeKTHOTO
TeHa He OOJIXeH I[IOoABepTraThCA LeJleHalpaBJIEHHOV »Oerpamaluuu WU

CTEPUUECKOMY UHIMOMPOBAHUIL, CJIeODOBaTeJIbHO, XMMHNUECKOe BelleCTBO,

NpencrapJjdlee cobom AHTUCMEICJIOBOM OJINTOMED, He IOOJIKHO
criocobCcTBOBATEH praspylueHnn eJieBOM MPHK NI OJIOKUPOBATH
TPAaHCI ALK,

[Ipy pasJIMUYHEIX TeHeTHuUeckux 3adojieBaHMAX BIAMAHME MyTallMi Ha
BO3MOXHYIO DKCIIPECCUD TeHa MOXHO MOIOYJIMPOBATE [IOCpencTBOM
IponIyCcKa LeJIEBOTO DK30HA B npoluecce CILIaliCUHTa. [Ipouecc
CILJIa¥iCMHTa pPeTlyJIupyeTcsad CJOXHBEIM MHOTOKOMIIOHEHTHHM MeXaHMU:3MOM,
KOTOPEM obecneurBaeT COIMXeHME COCeIHMX YUYaCTKOB COeIMHEeHUS
SK30HAa u MHTPOHA B npe—MPHK u OCyWEeCTBJIAET pacluenjeHue
bochommadMPHEIX CBA3eM Ha KOHIlaxXx MHTPOHOB C TOCHeOyIMM UX
oBpasoBaHMeM MeXOYy DSK30HaMM, KOTOPHEE HOOJIKHEL OBTHL COeIOVMHEHH B
pesyJabTaTe CIUIaiCMHTa. OTOT CJHOXHEIM WM  BEHCOKOTOUHHIM IIPOIecC
oiocpelnyercd MOTMBaMM IIocJienoBaTesibHoOCTM B HOpe—MPHK, xoTopre
IpenCcTaBJIAT coBo¥  OTHOCUTENBHO  KOPOTKME  IOJYKOHCEPBaTHBHHE
cerMeHTH PHK, ¢ KOTOpEMM CBA3HBBAKTCHA Pa3JIMUHEE 4dOEPHEE (QaKTOPH
CIJIa¥iCMHTa, KOTOPHE 3aTeM [IPUHMMAKT yyacTue B peaxkumax
CILJIaViCHUHTa. VsMeHeHUE oyTH, C IIOMOIIL IO KOTOPOTO MeXaHWU3M

cIlacuHTa CUMTEIBaeT mJin pacliosHaeT MOTWIBEL, ydacTByKImMe B



npoueccuHre npe-MPHK, obecrneumBaeT BO3MOXHOCTB I[IOJIYUYEHUS MOJIEKYJI
MPHK niocpencTBOoM IMddepeHUMAJILHOTO CILJIaiCMHTa. B HacTodmee BpeM4
M3BECTHO, uTo OOJIBIIMHCTBO TeHOB yeJIOBEeKa MoOBepramnTCH
aJlbTepHaTUBHOMY CILJIAMCHMHIY BO BpeMd HOPMAaJIbHOM SKCIpecCHuM TeHOB,
XOTd 3BaleViCTBOBAHHEE MeXaHM3MH II0Ka He YCTaHOBJIEHH. B MCTOUHUKE
Bennett et al. (maTenT CHIIA N 6210892) omnomMcaHa aHTHUCMECJIOBAasA
MOOYJIALMSA IIPOlLleCCHMHTa KJeTouHoM MPHK IMKOTO THIIa C [IpUMeHeHMEM
aHaJIOTOB aHTMCMEICJIOBBIX OJIMT'OMEPOB, KOTOPHEE He BEI3EIBAT
omocpenoBaHHOTO PHKazoM H pacmemieHus uejepor PHK. 3To HaxoOUT
[IpMMeHeHN e B BO3MOXHOCTU [IOJIy4YEeHU A nyTeM aJIb TEPHATUBHOTO
critamcuHTa MPHK, JIMIIEHHBIX KOHKPETHEX SK30HOB (CM., HaIpMUMEepP,
omnMcaHHOEe B MCTOUHMKe Sazani, Kole, et al. 2007 @pjgaga nOoJydeHUS
PacTBOPUMEIX PEeLenTopoER, IIpMHaOjexammx K CYIIepCceMencTBY
PEeLenlToOpPOB QHO, KOTOpPHE JINIIEHEL S5K30HOB, KOIUPYIOMMX
TpaHcMeMOpaHHEE OOMEHEH) .

Bruto [IoKaszsaHo, uTo B Tex craydaax, KoT'ma B HOpMe
byHKUMOHAJILHEM  OeJIok IoABepraeTcsd IIpeXIeBpeMeHHOM  TepMMHalUU
BCJIEOCTBME IPUCYTCTBUS B HeM MyTauuy, MOT'YyT OHTbL JIIPUMEeHEHE
CpelICTBa BOCCTAHOBJIEHMSA MIPOOYLMPOBAHMSA HEKOTOPHX OQYHKIMOHAJELHEX
BeJIKOB C [IOMOIMIELIO AHTHCMEICJIOBOM TeXHOJIOTUN IocpencTBOM
BMemaTeJIbCTBa BO BpPeMs IIPOlLleCCOB CIUIAMCHMHIa, UM UTO eCJM SK30HH,
CBA3aHHHE C MyTaluuaMu, BHIBHBaKMMMM  3abo0JjiIeBaHMUAa, MOTYT OHTH
crneuupmuueckMm o06pa30oM yIOaJleHH M3 HeKOTOPHX I'€HOB, MHOI'IOa MOXET
OHITH IOJIyUeH  VYKOPOUEeHHHM OeJIKOBEIM  IIPOOYKT, KOTOPEM  MMeeT
BuoJIoTMUYEeCKre CBOMCTBa, CXOXMe CO CBOMCTBaMM HaTHMBHOTO ©OeJika,
W oBlamaeT OOCTaTOUHOM BHroJIOTUUYEeCKOM AKTUBHOCTEIO oI
oByeruveHusa 3aboJieBaHMA, BH3BaAHHOTO MyTallMaMM, CBSA3aHHHMM C 3TUM
3K30HOM (cMm., HalpuMep, 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). B
ncrouHmke Kole et al. (maTenTn CIA NN 5627274; 5916808; 5976879
n 5665593) pacKpPHTH CHOCOOH OOPLOH C abeppaHTHHM CIJIaWCHMHIOM C
IIpMMeHeHMEM MOIMOUIIMPOBAHHEIX aHaJIOTOB AaHTHMCMBCIIOBEIX OJIMT'OMEPOB,
KOTOpPEE He CHOoCOOCTBYIT pa3l3pylleHMo lieJleBoM HOpe-MPHK. B MCTOUHUKE
Bennett et al. (maTeHT CIIA N 6210892) TakKxe omnmMcaHa

AHTVICMEICJIOBaAd MOIOYJIALIMA IIPOLEeCCHMHI'a KJIeTouHOoM MPHK OMKOT'O THIIA C



[IpMMeHeHEM aHaJIoOT OB QHTMCMEICJIOBEIX OJIMT'OMEPOB, KOTOPHE He
BEIBHBAKT ONOCpeloBaHHOTO PHKaszol H pacmerieHus LejieBor PHK.

MeTonm mpoInyckKa LeJIeBOI'O HSK30HAa IIPencTaBJIAeTCAa OCODEHHO
NOOXOOAMMM IJIS [OpYMMeHeHuSA OJIA TeHOB OOJIBIOM OJIMHE, COIepXalllx
OoJIblIOe KOJMYECTBO SDK30HOB M MHTPOHOB, TI'Ie UMeeTCHd U3OHTOUHOCTDH
B TeHeTUUeCKOM CTPOEHUN SK30HOB VI roe OeJIoK CrnocoBeH
OYHKUIVMOHVPOBATE 0e3 OOHOTO WM 0oJiee KOHKPETHHX HSK30HOB. YCUIUA
[IO0 IIepeHallpaBJIeHMI IIPOLeCCHUMHI'a IT'€HOB IJId JIeUeHUMdI TIeHEeTUUEeCKUX
3ab0JIeBaHMM, CBA3aHHHEX C YyCeueHUAMM, OOYCJIOBJIEHHEMM MyTalMAIMU B

PasJIMYHEX TI'€eéHaXx, OBLIM C@OKVCMPOB&HH Ha TIpMMeHEeHVNM aHTUMCMECIIOBEX

OJIMT'OMEPOB, KOTOpPHe: (1) IIOJHOCTBK WJIM UYaCTUUHO IIePEeKPHBalTCHa C
BJIeMeHTaMM, y4dacTBYIINMA B npoluecce cIlacuMHra; WMJIn (2)
CBA3HBawTCA ¢ IOpe—-MPHK B  IIOJIOXeHUH, OOCTaTOUHO  OJM3KOM K

2JIEMEHTY, UYTOOH HapylMTh CBA3HBaHMEe U OQYHKLUMOHMPOBaHMEe (QaKTOPOR
CILJIaiCHMHTa, KOTOpPHE OBBUHO OIIOCPENYIOT KOHKPETHYIO peaxkumo
CILJIa¥iCMHTa, IIPOMCXOOAMYH C YJYaCTHMEeM BTOTO BJIeMeHTa.

MemieuHas pgucTpoomusa HOomeHHa (MIOIO) oOycJoBJieHa IedeKTOM B
SKCcHpeccum Oejika OUCTPodMHA. I['eH, KOOUPYIMM YKas3aHHHNM ©0eJIOK,
COIOEePXNT 79 S5K30HOB, IIpedCTaBJIEHHEIX BoJiee ueM 2 MWJTJIMMOHaMM
HykJeoTunoe IOHK. Jiobasga 5»K30HHad MyTalld, KOoTopad M3MEHSAeT paMKy
CUMTEIBAHNM A S5K30Ha, IZNpnZ BBRBOIOUT CTOII-KOIOOH, VI XapaKTepnusyeTcHd
yoaJIeHrMeM M3 pPaMKM CUMTEIBaHMA LIeJIOT'O SK30Ha WM SK30HOB, WJIN
OyIJiMKkaumuer  omHoTro  wJau  ©oJiee  BDKB30HOB, IIOTeHIIMAJIbHO  MOXET
HapymaTb IIponoyumMpoOBaHNre @yHKHMOHaHbHOPO HMCTpO@MHa, IIPMBOIOA K

MIOI.

Bruio OBHapyXeHOo, yTo MeHee TaxeJlasa dopmMa MBEIIEUHOM
oMcTpoduM, MeIIedHasd oucTpodmusa bekkepa (MIE), BO3HUKaeT B clydae,
ecJu IIocJjie MyTaluu, Kak I[OpaBWJIO, LOeJleluy OIOHOTO UM 0OoJiee
B3K30HOB, obpasyeTcd KOppeKTHad paMka CUMTHBAHUSA Ha BCEM
IPOTAKEeHUN TPaHCKPUIITa OMCcTpodmHAa TaKUM obpasoM, uTo He
[IPOUCKXOOUT IpexgeBpeMeHHOM TepM/HAaLIUN TPAaHCIIALUN MPHK c

obpaszopaHueM OeJika. ECJHM NPUCOeIMHEeHMe BHIIeJIeXallMxX M HIDKeJIeXallux
SK30HOB TIpM IMpollecCUHTe nOpe-MPHK MyTaHTHOTO IOUCTpOod®MHa COXpaHseT
IPaBUJILHY paMKy CUMTHBaHMSA T'€Ha, B pe3yJabTaTe obOpasyercsa MPHK,
KooupyKmas 0OeJIoKk C KOPOTKOM  BHYTPeHHeM  OeJjielineln, KOTOPEM

COXpaHAeT HeKOTOpYK aKTMBHOCTE, UYTO IIPMBOIMT K @eHOTMHy BeKKepa.



YKe MHOTO JieT WM3BEeCTHO, UTO »IeJlellMM 9SK30Ha MM DK30HOB,
KOTOpPEE He U3MeHST pPaMKy CUMTHBaHMA ©OeJika OUCTpodMHa, IPUBOOAT
K ¢deHoTuny MIOE, ToT'Ia Kak »OeJleliMsad 2K30Ha, KOoTopasd BHSBHBaAeT CIOBUT
paMKu CUMTHBAHMUSA, npuBeneT K BOB3HMKHOBeHM©O  MIII (Monaco,
Bertelson et al. 1988). B nejmoM MyTauuMy »OUCTPOOMHA, BRKJIHOUAA
TOUEUHEEe MyTaluM ¥ »OeJleluMy 2SK30HOB, KOTOPHE M3MEeHIT pPaMKy
CUMTHBAHMA ¥ TakMM ofOpa30M HapymalT IpaBUIbHYID TpaHcadumo ©OeJika,
npuBonaAT K MIIO. CiemyeT TakKXe OTMEeTUTL, UTO HEKOTOPHE HalMeHTH C

BM]I n  MIOIO  MMeT neJjenmm B5K30HOB, 3aTparmBamnmme HEeCKOJILKO

DK30HOB.
MmenTCd COoOBDIeHMA ) MOIOYJIALUN CcIJIaicuHT a npe—-MPHK
MYy TaHTHOTO oucTpodmuHa c [IPpMMEeHeHMEM AHTUCMEBEICJIOBEIX

OJIUTOPUOOHYKJIEOTHUIOB Kak in vitro, Tak M in vivo (CcM., HaIpuUMmep,
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; Wilton, Lloyd et al. 1999;
Mann, Honeyman et al. 2002; Errington, Mann et al. 2003).

AHTVCMEBICJIOBHE OJINT' OMEPH ORI creuMalJibHO CO3OaHH nJisa
HalleJIMBaHMSA Ha KOHKPeTHHEe yuacTKM Ope-MPHK, kak OpaBMJIO DKS3OHH,
yTOoBE MHIOYLMPOBATL IMPONYCK MyTaluuy IeHa MIOI, TeM caMueM BO3Bpalasd
STHY Jiexalre BHe paMKM CUMTHBAHMSA MyTallMM B PaMKy CUMTHBAHMUSA OJIS
obecrieueHsa BO3MOXHOCTHM MIPOOYLUMPOBAHUS BHYTPEeHHEe YKOPOUEHHOTO,
OOHaKO OyHKIMOHAaJILHOTO OeJika OUCcTpoduHa. W3BEeCTHO, UTO Takue
AHTUCMEBICJIOBHE OJIMT OMEPH HalleJIeHH Ha MUIIEeHN, TIOJIHOCTHIO
PaCIOJIOXEHHEE BHYTPU PK30Ha (Tak Ha3LBaeMble BHYTPEHHNE
IOCJIENOBATEJNBHOCTM DK30HOB) WMJIM Ha YYaCTOK COeIMHEeHUS JIOHOPHOTO
caMiTa cIJlaicMHI'a MJIM aKUelTOPHOTO calTa CIJlaliCMHITa, COeIOVHSIOMUMA
SK30H C YacCTbl MHTPOHA.

OBHapyXeHMVe UM paszpadoTka TaKUX AHTUCMEBICJIOBEIX OJIMTI'OMEPOB IJIS
MIOIO 4gBJAJIMCEL OCHOBHHM HallpaBJIeHMEeM IIPedlecCTBYIMX MWCCJIeOoBaHUN.
9Ty pas3padoTKM BRJIOUALT paspaboTku: (1) VYHMBepcUTeTa 3anamgHoOM
ABRcCTpaimuu 17 Sarepta Therapeutics (3asgBUTEIb HaCTOAmeTo
usobpeTeHud): WO 2006/000057; WO 2010/048586; WO 2011/057350; WO
2014/100714; WO 2014/153240; WO 2014/153220; (2) MeOMLMHCKOTO
IIEHTPAa JleMlIeHCKOTO YHUBEPCUTETA (Academisch Ziekenhuis

Leiden) /Prosensa Technologies (B HacTodlee BpeMs BioMarin



Pharmaceutical): WO 02/24906; WO 2004/083432; WO 2004/083446; WO
2006/112705; WO 2007/133105; WO 2009/139630; WO 2009/054725; WO
2010/050801; WO 2010/050802; WO 2010/123369; WO 2013/112053; WO
2014/007620; (3) Carolinas Medical Center: WO 2012/109296; (4)
KoJJIemka  Royal Holloway: [IaTeHTH M  3adaBKWH, VCIIpallBanlme
IPUOPUTET Ha OCHOBaHMM 3adBOK Ha HaTeHTH CIA < CepUMHBEMU
HoMepamr 61/096073 wm 61/164978 u BRJIOUaLIMe YKa3aHHHE 3adaBKU;
TakMve kak US 8084601 m US 2017-0204413 (4) JCR Pharmaceuticals u
Matsuo: US 66534606; [maTeHTH M 3ad4BKM, MCIpallMBaKle IPUOPUTET Ha
ocHoBaHumM JP 2000-125448, Takme kak US 6653467, m caMa yKaszsaHHasd
3adBKa; [aTeHTH M 3asBKM, MCIpallMBalMe I[IPUMOPUTET Ha OCHOBAaHUU
JP 2000-256547, Taxkme kak US 6727355, m camMa yKas3aHHas 3asaBKa;
WO 2004/048570; (5) Nippon Shinyaku: WO 2012/029986; WO
2013/100190; WO 2015/137409; WO 2015/194520 wu (6) Association
Institut de Myologie/Universite Pierre et Marie
Curie/Universitat Bern/Centre national de la Recherche
Scientifique/Synthena AG: WO 2010/115993; WO 2013/053928.
OBHapyXeHME u paszpaboTka AQHTUCMEBICJIOBHIX OJIMT'OMEPOB,
KOHBIOTUMPOBAHHHX C IPOHMKAKIMMM B KJIEeTKY HenTuiamy, oJjsg MO Takxke
ABJISJIMCL HalpaBJIeHMEeM MCCJIeOoBaHUM (cm. ny6iamxkaumio PCT N WO
2010/048586; Wu, B. et al., The American Journal of Pathology,
Vol. 181 (2): 392-400, 2012; Wu, R. et al., Nucleic Acids
Research, Vol. 35 (15): 5182-5191, 2007; Mulders, S. et al., 19th
International Congress of the World Muscle Society, Poster
Presentation Berlin, October 2014; Bestas, B. et al., The
Journal of Clinical Investigation, doi: 10.1172/JCI76175, 2014;
Jearawiriyapaisarn, N. et al., Molecular Therapy, Vol. 16(9):
1624-1629, 2008; Jearawiriyapaisarn, N. et al., Cardiovascular
Research, Vol. 85: 444-453, 2010; Moulton, H.M. et al.,
Biochemical Society Transactions, Vol. 35 (4): 826-828, 2007;
Yin, H. et al., Molecular Therapy, Vol. 19 (7): 1295-1303, 2011;
Abes, R. et al., J. Pept. Sci., Vol. 14: 455-460, 2008; Lebleu,
B. et al., Advanced Drug Delivery Reviews, Vol. 60: 517-529,
2008; McClorey, G. et al., Gene Therapy, Vol. 13: 1373-1381,
2006 ; Alter, J. et al., Nature Medicine, Vol. 12 (2): 175-177,



2006; wu Youngblood, D. et al., American Chemical Society,
Bioconjugate Chem., 2007, 18 (1), pp 50-60).

[TooHUKAaKIMe B KJIEeTKYy IIelITUIH (CPP), Halpumep, BoraTEM
APTUMHMHOM TPAHCIIOPTHHM O(parMeHT IIenlTuaa, MOTYyT OHTb 20beKTUBHH
OJI YCUJIEHUA I[IPOHMKHOBEHMSA, HaIpUMep, AaHTUCMHCJIOBOTO OJIMTOMEepa,
KOHBOIMPOBaAHHOTO ¢ CPP, B KIJIETKY.

HecMmoTpsa Ha 5BTHM yCUIMA, OCTAaeTCAa IHNOTPeOHOCTL B YIYUIIEHHEBIX
AHTUCMEICJIOBEIX  OJIMT'OMepax, KOTOPHEIE HalleJIEHH Ha 5K30H 45, n
COOTBETCTBYIIIMX bapMalleBTUUSCKUX KOMIIO3ULUMAX, KOTOPHE
NOTEeHUIMAaJIbHO MOTYT OBTH I[IPUMEHEHH IJId TepaleBTUUEeCKUX CIOCO0O0B
NIpoOoyuUMpOBaHMA OUCTPpOOMHa M JiedeHud MII.

KPATKOE OIIMCAHNE

Kour®wrarTH AHTUCMEICJIOBEIX OJINTOMEPOB, NpenjioXeHHEe B
HacTodAlleM PacCKpHTUM, comepXaT o¢parlMeHT aHTUCMHECJIOBOI'O OJIMT'OMepa,
KOHBIOTUMPOBAHHHY < CPP. B OOHOM acIlekTe HacCToAmeTro pPaCKPHTUS
NpenjyioXeHb KOHBITATHE aHTUCMBICJIOBHX OJIMT'OMEPOB, CcoIepXalue :

AHTUCMEICJIOBOM  OJIMT'OMEP MOJIMHOM 22 CyOBeauMHMUIIH, CIIOCOBHBIN
CBASHBATLCA C BHOpPaHHOM MUIEHBIO IJIS OCYHECTBJIEHUS MHIYKLUU
IPOIIyCKa DSK30HAa B TI'eHe IUCTPpOOMHA UeJloOBeka, IIPM STOM YKa3aHHHM
AHTUCMEICJIOBOM  OJIMTOMEP COIOEPXMUT IIOCJIeIOoBaTeJIbHOCTL OCHOBAHUM,
KOMILJIEMEHTAPHYD 1LIeJIeBOMY Y4YacTKy 5k30Ha 45 npe-mMPHK mucrtpodmHa,

0003HAaUeHHOMY Kak cauT OTxXuIa (IPUCOeOIMHEHUS),; U

IPpOHUKAKIMUM B  KJEeTKY I[elTun (CPP), KOHBOTUMPOBAHHHIM  C
YKa3aHHBM AHTHMCMEICJIOBEIM OJIUT'OMEPOM IoCpencTBOM JIMHKEPHOTO
bparmMeHTa.

B HeKOTOPHX BapMaHTax pealM3aluM CcalT OoOTXuUI'a I[IpelCcTaBJIgeT
coGom H4LHA (-03+19).

B HeKOTOpPEHX BapMaHTax peajiM3aluy OCHOBAaHMSA aHTHUCMECJIOBOTO
OJINTOMEepPa CBSA3aHE C MOPQOJIMHOBEIMM KOJIBLIEBEIMM CTPYKTypaMu, IIpUYeM
yKaz3aHHEe MOPQOJIMHOBEE KOJIbLEBHE CTPYKTYPH COeIVMHEHH
bochopcomepxallyMyl MeXCYOBEeOVMHWUHEMY CBA3AMM, COeIVHAKIUMY aTOM
azoTa MOPQOJIMHA OIHOM KOJLLEeBOM CTPYKTYPH C 5’ -5K30LUUKINUECKUM
aTOMOM yIUlepola CcoCelHeM  KOJIBIEeBOM CTPYKTYPH. B  HeKOTOPHX
BapMaHTax pealu3aluy T[IPOHUKAKMUY B KIETKY I[IeldTHI OpedCTaBJIgeT
cobor mecThb 3BeHLEB AapTMHMHA («Rg»), ™ IJIMHKEPHHV GparMeHT

opencraBjgeT cofoM TJUIMIMH. B HEKOTOPHX BapMaHTax pealu3alluu



AHTUCMEICJIOBOM  OJIMTOMEP COIEepPXMT IIOCJIedoBaTeJIbHOCTL OCHOBaHUM,
obozsHaueHHy Kak SEQ ID NO: 1.

B pPa3JIMUHEIX acrexkrax HacToAmero PACKPHTHU S IpenJIoXeHH
KOHBIOIT'aTH AHTMCMEBICJIOBEIX OJIMTOMEPOB, KOTOpPEHIE MOT'Y'T
COOTBETCTBOBATE QopMmyJie (I):
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WIM ux dapMalleBTHUUECKM IIpuemMieMas CoOJib, IOe:

Kaxnouit Nu OpelcTaBJfgeT coBol asoTHUCTOe (HYKJIEOTHIOHOE)
OCHOBaHUe, COBMECTHO C IpyT'VMA obpasywiee HalleJIMBanlyo

II0CJIeoOBAaTEJIEHOCTE,;, M

T OpencTaBJgeT CoOOM dpaTMeHT, BHOpPAHHHN U3:
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TIe HalleJMBaklmasd I[I0CJelOoBaTeJIbHOCTE KOMILJIEMeHTapHa CcauTy
oTKMI'a DK30Ha 45 B npe—-MPHK mucrtpoduHa, o0OO3HaUueHHOMy kak H4L5A (-
03+19) .

B IpyroM aclleKTe HacCTOAWleI'O0 PaCKPHTUA IPeIJIOKEHE KOHBIT'aTH
AHTMCMEICJIOBEIX OJIMTOMEPOR GopMyJiHl (IV) :
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B IPYyIT'OM acCIleKTe HacCToAmMeI'O PaCKpPHTUMA IIPelJIOXEHE KOHTBII'aTEl

AHTMCMEICJIOBEIX OJIUTIOMEepPOB bOopMyYJIEL (IVA)
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(IVA).
B IpyIToM acCIlleKTe HacCcTodmeIro PacKpeITMA IIpeIJIOXEHE!
@apMaHeBTquCKMe KOMIIO 3NN, KOTOPEIE cogepxaT KOHTBII'aTH

AHTUCMEICJIOBEIX OJIMTOMEPOB COoTJIaCHO HacToAlleMy PaCKPLEITHI u
bapMalleBTHUECKM  [IPUEMIIEMBEIM  HOCUTEJb . B  HeKOTOpEHIX BapraHTax
peaan3anmum bapMalleBTUUECKHA IpUeMJIEMBEI  HOCUTEJIb npencraepjgeT
cobom CoJIeBOM pacTBOp, comepxamuit dbochaTHE Oydep.

B IOpyroM acIleKTe HaCTOoAmeI'0 PacKPHTUS IPelJIOXEeH CIoco0
JleueHud MBIIEUHOM OUCTPOOUMU HomeHHa (M) Y cyOweKTa,
HyXJawnmerocsa B 5STOM, I'Ie YKas3aHHBM CYOLeKT MMeeT MyTaluio TeHa
oucTpodmHa, KOoTOopasd MOXeT OHITH CKOPPEKTHUMPOBaHa IIpU  [IOMOIIU
IpoIlyCcKa bDk30Ha 45, npuueM YyKa3aHHHEM CIoco® BKJOUaeT BBeIeHUe
CyOBeKTy KOHBIOIaTa aHTUCMHECJIOBOTO OJMUIOMepa COIJIaCHO HaCTOAIeEMY
PACKpHTHID. HacTosdlee pacKpPHTHE TakKXe OTHOCUTCA K IIPUMEeHEHU
KOHBOIaTOB AHTUCMEICJIOBEIX OJIUTOMEPOB COTJIaCHO HaCTOAIeMyY
PACKPHTHUID [OJIS M3TOTOBJIEHUSA JIEKAPCTBEHHOTO CpencTBa OJg JieueHud
MBIIEUHOM IOUCTpoduM OimeHHa (MOno) vy cybwexkTa, HYXIAKIeI'OCA B
5TOM, TIOe VKa3aHHHM CcyObLekT uMeeT MyTaluio TeHa »IUCTpodmHa,
KOoTopasd MOXeT OHTL CKOPPEeKTHpOBaHa IOIpPpM I[IOMOIIM MOIPONyCKa DK30Ha
45,

B IOpyroM acleKTe HacCToAmeI'0 PacKPHTUSI OPelJIOXeH CIocoB
BOCCTAHOBJIEHUSA pPaMKM CUMTHBaHMA MPHK ©JIS OCYymEeCTBJIEHUS MHOYKIUNA

IIpooyumMpoOBaHMA ,JII/ICTpO(l)I/IHa Y CcyOBeKTa, MermeIro My TalWIo I'eHa
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oucrTpodmHa, KOoTopasd MOXeT OHITH CKOPPEeKTHMpOBaHa IIpU  [IOMOIIN
IpoIlyCcKa DK30Ha 45, nOpuueM YyKa3aHHHEM CcIoco® BKIOUaeT BBeIeHU e
CyOBeKTy KOHBOIaTa aHTUCMHECJIOBOTO OJIMIOMepa COIJIaCHO HaCTOAleMy
PAaCKPLETHUD. B OpyToM acCleKTe HacTodlleT'd PaCKPHTUA IIPpeOJIOXeH
crioco6 MCKJKUeHMsa 5K30Ha 45 w3 npe-MPHK nucrtpodmHa B xXone
npolileccuHra MPHK y cyObekTa, MMeKer0 MyTaluil TeHa IUCTPpodMHAE,
KoTopad MOXeT OHTL CKOPPEeKTHpOBaHa I[IpM I[IOMOIM MOIPONYyCKa HDK30HAa
45, mnOpuueM yKa3aHHHM CIoco0 BKJIOUaeT BBeldeHMEe CyOBEeKTY KOHBIIaTa
AHTUCMEICJIOBOTO OJIMTOMEpa COIJIaCHO HacCTOodlleMy PacCKpHTHI. B Opyrom
acClleKTe HaCTOAWeTO PAaCKPHTUA IIPenjioXeH CIocoO CBA3HBaAHMA DK30HA
45 npe-MPHK  gucTpodmHa N cybwekTa, MMermero MY Tallio T'eHa
oucrpodmHa, KoTopad MOXeT OHITH CKOPPEeKTMpOBaHa IIpU  [IOMOIIN
Ipolycka 5SK30Ha 45, mnOpuueM YKaszaHHBM CcrHocod BKJOUaeT BBeIeHUe
CyOBEeKTY KOHEBT'aTa aHTUCMBCJIOBOTO OJIMI'OMepa COIJIACHO HaCTOLAlleMy
PAaCKPLITHL.

B IOpyroM acleKTe HACTOAIeTO PAaCKPHTUA IIPenJioXeH KOHBI'aT
AHTUCMEICJIOBOTO oJiMroMepa COIJIaCHO  HaCToAlleMy  PAaCKPHTHUIO  OJIA
pUMeHeHU g B Tepaluu. B HEKOTOPHIX BapMaHTax peamsaumm
HaCTOAmMEeI'0 PACKPHTHUSA IPelJIOXEH KOHBI'AT aHTUCMHECJIOBOTO OJIMT'OMEpPa
COTJIacCHO HaCTOAmeMy  PaCKPHTHUID — IOJIA MIPUMEHEHU I oJjig JleueHns
MBIIEUHOM IOUCTpoduM [iomeHHa. B HEKOTOPHX BapMaHTax peajmM3aluu
HaCTOAmMEeI'0 PACKPHTHUSA IPelJIOXEeH KOHBI'AT aHTUCMBCJIOBOTO OJIMTOMEpa
COTJIaCHO HacCTOodlleMy PAaCKPHTHUI OJIS [OIPUMEeHeHUS OJA UW3TOTOBJIEHUSA
JIEKAPCTBEHHOTO CpencTea OJS IIPMMEeHEeHMHA B TepaluM. B HeKOTOPHX
BapMaHTax pealu3alMM HaCTOoMdle'0 PAaCKPHTUSA IPelJIOXKEeH KOHBIAT
AHTUCMEICIIOBOTO oJiMTroMepa COTJIaCHO  HaCTOMAlleMy  PAaCKPHTHUIL  OJI4
IpUMeHeHMSI OJIS M3TOTOBJIEHUSA JIEKAPCTBEHHOTO CpencTBa OJIS JIeUueHUd
MBIIEUHOM IMCTpoduu [omeHHa .

B IOpyroM aclekTe HaCTOAMEeT'0 PAaCKPHTUA TakKXe IIpelJIOXeHEH
Ha®ope OJIA JedeHMsa MHIIeUHOW »OucTpodum OomeHHa (MIOO) vy cyd®bekTa,
HyXJawomeroca B 5STOM, I'Ie YKas3aHHBM CYyOLeKT MMeeT MyTaluio TeHa
oucrTpodmHa, KOoTopasd MOXeT OHITH CKOPPEKTMpOBaHa IIpU  [IOMOIIN
IpoIyCcKa 3K30HAa 45, comepxamue IO MeHbIeM  Mepe KOHTIOTaT
AHTUCMEICIIOBOTO oJiMTroMepa CoTJlaCcHO HaCToOAIeMy PaCKpPHETHD,
yI1aKOBAaHHEM B MIOOX OO AMYIO eMKOCTE, u MHCTPYKLUNA o ero

IIPVMMEHEHNIO .
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5TM M OpyI'Me 3aljauM M OpM3Hakyu OynoyT O0oJiee TIOHATHH IIpU
pPaccMOTpPEeHNN cJlenyKrmero IIOOPOOHOTO ONMCaHmU4a COBMECTHO c
JepTexaMu.

KPATKOE OIIMCAHUE UEPTEXEN

Ha o¢mrype 1 m300paXeHa YacTb HOpPMaJibHOM Hnpe-MPHK mmcTpodmHa
n s3pejon MPHK.

Ha ¢urype 2 wuns3oOpaxeHa dYacTh aHOMaJibHOM npe-MPHK nmucTpodmHa
(mpumMmep  MIOO) n  ofbpa3zyommicsa  HebyHKUMOHAJBHHM, HeCTaOWJILHEIN
OUCTPOOUH.

Ha o¢murype 3 m300paXeH 3TelJIMPCEH, BHIIOJIHEHHHM C BO3MOXHOCTBIO
ofecrniedeHMa IIPOIyCKa DK30Ha 51, BOCCTaHOBJIEHMA CUMTHEHBAHMA IIpe-—
MPHK B paMke  CUMTHBaHMA OJS [OIPOOYUMPOBaHUA  OUCTpodMHA  C
BHYTPEeHHEeN HeJleliMel.

Ha ¢urypax 4A-4D nOpuBeIeHB TUIIOBEE M300paXeHUsd, IIOJIyUYeHHEE
opM aHajlMs3e MeTOIOOM BeCTepH-OJIOTTMHIa NpKM OlpenejieHun 0OeJika
IMCTPOOMHA B UYeTHpexXIJIaBOM MeMlle MBIMeM mdx, KOTOPEM BBOOMIM PMO
(PM04225) wmm PPMO (PPM0O4225), B pasJIMUHEE MOMEHTH BpeMeHU [7
nHe (5A), 30 gHem (5B), 60 mHem (5C) m 90 gHem (5D)].

Ha omrype 5A 1puBeleHa JIMHeMHas IMarpaMMa, oToBpaxarmmas
IOPOLEHTHYK  HOOJII0 OUCTPOOMHa  IMKOTO  TUIa, VHIOIYUIUPOBAHHOTO  C
npuMeHeHrMeM PMO (PM04225) wminm PPMO (PPM04225), B UYeTHpPexXIJlaBOM
MBINIIe MBIEM mdx uepe3 90 @#HeM Iocjle UMHBEeKUUM, OIpeleJIeHHYID C
[IOMOIIBK aHajiM3a MeTOOOM BeCTepH—-OJIOTTHHIA.

Ha omrype 5B 1puBelleHa JIMHeMHas IxarpaMMa, OoToOpaxammas
IIPOLEHTHYI IOJI0 IIPOIlyCcKa 5DK30Ha 23, MHIOYLUMPOBAHHOI'O C IIPMMEeHEeHMNEM
PMO (PM04225) wmiam PPMO (PPM04225), B UeTHpPexIJaBOM MBIIle MBIIEH
mdx uepes 90 OHeM HocJe MHBEKLUUM, OlIpelesieHHyl MeTomom OT-IIIP.

Ha ¢urypax 6A—-6D IIpUBeIeHH TUIIOBHE U300pakeHUd, I[IOJIyUYeHHEHE
IpY aHaJlM3e MeTOIOM BeCTepH-OJIOTTHMHIa [NPpM OlIpenesieHur 0OeJjka
ocTpodmHa B OuadpparMe Melle mdx, KOTOPEM BBOOMJIM PMO (PM04225)
nim PPMO (PPM04225), B pa3JIMUHLHE MOMEHTH BpeMeHu [7 nHen (7A), 30
nHen (7B), 60 mHem (7C) m 90 mHem (7D)].

Ha omurype 7A 1puBelleHa JIMHeMHas IMarpaMMa, OoToOpaxammas
IPOLEeHTHYK  HOOJII0 OUCTpOOMHa  IMKOI'O  THUIa, VHIOIYUUPOBAHHOTO  C
npuMeHeHreM PMO (PM04225) wmim PPMO (PPM04225), B 1muvadparMe MHIIeN

mdx uyepes 90 @OHeM ocJe MHBLEKLMM, OlIpelelJIeHHYI C IIOMOMLI aHalM3a
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MEeTONOOM BeCTEepH—-OJIOTTHHTA .

Ha o¢urype 7B 1puBelleHa JIMHeMHas IMarpaMMa, oToOpaxammas
IIPOLEHTHYI IOJI0 IIPOIlyCcKa 5DK30Ha 23, MHIOYLUMPOBAHHOI'O C IIPMMEeHeHMNEM
PMO (PM0O4225) wmim PPMO (PPM04225), B mmadparme Memey mdx uyepes 90
OHEeM IIoCJle MHBEeKINWM, olpenelJieHHyl MeTomoMm OT-IIIP.

Ha ¢urype B8A-8D [pMBeleHH TUIOBHEe WM300paXeHMUA, IIOJIyUYeHHEHE
IpY aHalM3e MeTOIOOM BeCTepH-OJIOTTHMHIa [pKM OlIpenesieHur 0OeJka
oIMCTpodMHa B cCcepllle Mbeme¥ mdx, KOTOpHM BBOOMIM PMO (PM04225) wnim
PPMO (PPM04225), B pal3JMUuHBEE MOMEHTH BpeMeHu [7 gnHem (9A7A), 30
oHel (9B), 60 pgHeM (9C) m 90 mHem (9D)].

Ha o¢urype OA 1npuBelleHa JIMHeMHas IOxarpaMMa, oToOpaxamoimas
IOPOLEHTHYI  OOJIIO OUCTPOOMHaA  IOMKOTO  THUIIA, VHOYUMPOBAHHOTO  C
npuMmeHeHueM PMO (PM04225) wmyim PPMO (PPM04225), B cepnlle MbImed mdx
yepes 90 IOHel TI[oCJe WHBEKUMM, OIpeleJIeHHYyl C IIOMOIMBID aHaJM3a
MEeTOIOOM BeCTepPH—-OJIOTTHHIA .

Ha ¢urype 9B 1mpuBelleHa JMHeMHasd OuarpaMMa, oToOpaxawlas
IIPOLEHTHY IOOJIO IIPOIlyCKa DK30Ha 23, MHIOYLMPOBAHHOTO C IIPUMEHEeHMeM
PMO (PM04225) wuiuum PPMO (PPM04225), B cepnue Memel mdx uepes3 90
OHeM II0CJle MHBLEeKIUM, olpenelJieHHyl MeTomoM OT-IILP.

Ha durype 10 nIpuBeneH VIMMYHOTUC TOXVMUY e CKUN aHams,
OEMOHCTPUPYIIINMY IUCTPOOMH B JIEBOM UEeTHPEexXTJIaBOM MHIIe MeIelr mdx,
VMHOYUMPOBAHHEM C HOpuMeHeHuMeM PMO (PM04225) wmim PPMO (PPM04225).

Ha ¢urypax 1l1A-B npuBeIeHH TUIIOBEHE M300paXeHUd, I[IOJIyUeHHEEe
IpY aHaJlM3e MeTOIOM BeCTepH-OJIOTTHMHIa [pKM OolpenejieHur 0OeJjka
OIMCTpodMHa B cepllle MbIe¥ mdx, KOTOpHM BBOOMIM PMO (PM04225) wniwm
PPMO (PPM0O4225), mnnd pasauMuHex pfos: 40 wmr/xr, 80 wMr/xr m 120
MI'/KT.

Ha ¢urype 12 1npuBemeHa cToJifdaTas OuarpaMMa, oToOpaxawmas
IIPOLEeHTHYK  HOOJII0 OUCTPpOOMHa  IMKOI'O  THUIa, VHOYUMPOBAHHOTO  C
opuMeHeHrMeM PMO (PM04225) wiaum PPMO (PPM04225), B cepnlle MHIIen
mdx, OIpemeJieHHYH C IIOMOMBIL aHajlM3a MEeTOIOM BeCTepH-OJIOTTUHIA
yepes 30 mOHeNM IMOCHe WHBEKUMM B Pa3JMuHBX nos3ax: 40 wmr/xkr, 80
MT/KT n 120 MT/KT.

Ha ¢urypax 13A-B [OpuMBeIOeHH TUIIOBEHE U300paXeHUd, I[IOJIyUeHHEHE
IpMY aHalM3e MeTOIOM BeCTepH-OJIOTTHMHIa [NIPpM OIpenesjieHur OeJika

ocrTpodmHa B OuadpparMe Melle mdx, KOTOPEM BBOOMJIM PMO (PM04225)
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wiau PPMO (PPM04225), nji4 pasjauMuHex nos: 40 mr/xr, 80 mMr/xr m 120
MT/KT.

Ha ¢urype 14 1npuBemeHa cToJibuaTas OuarpaMMa, oToOpaxawlas
IPOLEHTHYK  HOOJII0 OUCTPOOMHa  IOIMKOTO  TUIIa, MHIYUMPOBAHHOTO  C
npuMeHeHreM PMO (PM04225) wim PPMO (PPM04225), B 1vadparMe MHIIEN
mdx, OlIpeleJIeHHYK C I[IOMOWBK aHajlM3a MeTOIOOM BeCTepH-OJIOTTUHIA
yepes 30 mOHeNM IMOCHe WHBEKUMM B Pas3JuuHbBX nos3ax: 40 wmr/xr, 80
Mr/KT M 120 MT/KT.

Ha ¢urypax 15A-B I[OpuMBEIEHH TUIIOBHE M300paX)eHUsd, IIOJIyUYeHHEHE
Opr aHajlnz3e MEeTOOOM BeCTepH-OJIOTTMHI'a I[IpM OolpelejieHMMr DeJika
OUCTPOOMHA B UYeTHPEeXIJIaBOM MEIIIe MeIMeM mdx, KOTOPEM BBOOWUIM PMO
(PM0O4225) wmam PPMO (PPM04225) B pasjmMuHeX pno3ax: 40 wmr/xr, 80
MT/KT ¥ 120 MT/KT.

Ha ¢urype 16 1npuBeleHa cToJifduaTas »OuarpaMMa, oTofpaxamolas
INPOLEHTHYI  OOJIIO OUCTPOOMHA  IOMKOTO  TUIIA, MHIOIYUMPOBAHHOTO  C
npuMeHeHueM PMO (PM04225) wiam PPMO (PPM04225), B UeTHpexIJlaBOM
MEIIIle MBOIIEM WMdX, ONpPemeJIeHHYI C IIOMOUIIBI aHaJM3a MeTOIOM BeCTepH-—
ByjoTTMHTa uepe3 30 @OHeM TIocjle MHBEeKLIUMM B pPas3jIMUHEX pJos3ax: 40
Mr/kr, 80 Mr/kr m 120 Mr/kr.

Ha omrype 17 1npuBeleHH LMKJE COUETaHMSA, BHIIOJIHAEMHE IIpU
OCyWeCTRJIeHUN cIriocoBa B cuHTezsa PMO.

Ha durype 18 nIpuBeneH VIMMYHOTUC TOXVMUY e CKUN aHams,
OEMOHCTPUPYIIIMY OUCTPOOMH ¥ JlaMMHMH B IuvadparMe U cephle MeIen
mdx, MHOYLUMPOBAHHEE C IHIpuMeHeHMeM PPMO (PPM04225), B CpaBHEHUU C
IpYMMeHeHMEeM COJIEBOTO pacTBOpa y MbIEV mdxX M MBIEM OUKOTO THUIA.

Ha omrype 19 mnpuBeneHa cTojfuaTasd IMarpaMMa IIPOLIEHTHOM HOJIU
Ipollycka 5k30Ha 45 B MmobJilacTax 3IOOpPOBOIO UYeJIOBEKa C IIPMMEeHeHMNEM
PMO#1 ©m PPMO#1 B pa3JMUHBEIX KOHIeHTpalMax dYepes 96 UYaCOB IIOCIHe
obpaboTKy, onpenejieHHo MeTomoM  OT-IIIP. [JIaHKM  [IOTpPemHOCTeN
opencraBJgapT cpenHee t+  C.0. UMcCJO X 0O3HadaeT OTHOCHUTEJIBHOE
KpaTHOEe M3MeHeHMe B IpPOlLeHTax IIpM I[IPONyCKe 5K30Ha C I[IpMMeHeHUeM
PPMO#1 B cpaBHeHMM C #PMO#1 mOpM KaxXIoW KOHIEHTpaluu. *, ** 1 ***
o3HavaeT CymecCTBeHHOe pas3juure Mexny #PMO#1 u  PPMO#1 npu
3HaueHuax p < 0,05, 0,005 m 00,0005, CcoOoTBeTCTBEHHO.

Ha o¢murype 26 npuBelleHa cCToJibUaTasd IMarpaMMa I[IPOLIEHTHOW HOJIU

Iponycka 9DkK30HA 45 B MumeuHHX TpyOoukax 3IOOPOBOTO UYeJIOBeKa C



15

npuMeHeHVeM PMO#1 m PPMO#1 B pa3JIMUHBEIX KOHIIEHTpallMax uYepes 96
JacoB  IocJje obpaboTKH, omnpenejieHHoM MeTomom  OT-IILP. IlnmaHKu
IIOTPEMHOCTEN MNPeACTaBJAKRT cpengHee * C.0. UmMcJIo X O3Hadaer
OTHOCUTEJIbHOE KpaTHOe WM3MEeHeHMe B I[IPOLEeHTax [IPpM IIPOoIyCcKe BK30HA
C npuMeHeHveMm  PPMO#1 B CpaBHeHUN C #PMO#1 npu Kaxmoom
KOHILEHTpaluunu. ** wm **** o3HavaeT CYNECTBEHHOE pa3JIMuue Mexmiy
#PMO#1 m PPMO#1 mpu 3HaueHusax p < 0,05 m 0,0001, COOTBETCTBEHHO.

[IOOPOEHOE OIIMCAHUE

BapMaHTH pealM3allMM HACTOAMEI'0 PAaCKPHETUA B LeJIOM OTHOCATCH
K VYJIYUlleHHEM KOHBII'aTaM AaHTKMCMECJIOBHX OJIMT'OMEPOB M CclocofaM uX
IpUMeHeHUd, KOTOPEHE CIrieuMaJibHO BHIIIOJIHEHEL 014 oBecrieueHUd
VMHOYKLUMM I[IPOIYyCKa 5SK30Ha B T'eHe IOUCTPOoOMHa UYesioBeKa. OuUCTpoduH
urpaeT KM3HEHHO BaXHY pPOJIb B QYHKLUMM  MBINOLL, ¥  pa3JIMUuHHE
CBA3aHHBE C MbIIuaMy  3a00JIeBaHMA  XapaKTepM3YITCA - MyTaHTHBMU
bopMaMmu  BTOTO T'eHa. COOTBETCTBEHHO, B HEKOTOPHX BapMaHTax
peanmsaumnum YIIyUdlleHHEE KOHBIOT'aTH AQHTUCMEBICJIO BEIX OJIMTOMEPOB,
ONMCAaHHEE B HacCTOodAlleM [IOOKYMeHTe, MHIYLUMPYIT I[IPOIYyCK DK30Ha B
MYTaHTHEX ¢opMax TeHa OUCTPOPMHA UeJIOBeKa, TaKMX KaK MyTaHTHEe
TeHH OUCTpOobMHa, OOHapyXeHHBE IIPM MBIIEYHOW IUCTpoduM [omeHHa
(MOI) ¥ MBINEUHOM IMCTpodum Bekkepa (MIE).

BciencTBue abeppaHTHHX COOBTHM cIrjladicuHTa MPHK, BEI3BaHHBIX
MyTalUMsaMM, DKCIPECCUS 5DTUX MyTaHTHHX I'€HOB OUCTPOOMHA UYeJiIoBEKa
OPUBOIUT JIMOO K o0O0pa30oBaHMB0 »OedeKTHOTO Oejyika IOUCTpoduHa, JmbO
BOOOIme He IPUBOIOUT K 0Bpa30BaHNtD onpenejigeMux KOJIMYUECTEB
OMCTpOodMHaA —  COCTOAHME, KOTOpOe BeleT K pas3jiMuHeEM QopMaM
MEIIEYUHOW IOUCTPO®MM. [ KOPPEKUMM DTOTO COCTOSHMSA OCYIEeCTBIST
ITUMOPUON 3 ALV KOHBIOI'ATOB AHTMCMEICJIOBEIX OJIMT'OMEPOB COTJIaCHO
HacToAmeMYy PacKpPHTHI C BHOpPaHHHMM YYaCTKaMM [OPenpolleCCUpPOBaHHON
MPHK MyTaHTHOTO TI'€Ha IOUCTPO®MHA UeJIOBEKa, MHIOYLUVPYIT IIPOIIYCK
5K30Ha ¥ IubdepeHUMAaNbHEM CIJIaMCMHT B STOWM, B TIPOTUMBHOM CJydae
nomBeprawnmericsa abeppaHTHOMY CIJIaicMHTyY, MPHK nucTtpodmHa, M TeM
caMelM OO0eclleuMBaKnT BO3MOXHOCTE IIPOOYLUUPOBAHMSA MEIIEUHHMU KJI€TKaAMU
TPaHCKPUIITa MPHK, KOTOPHM KOOUPYET byHKUMOHAJIL HEM DeJIoK
oIMCcTpodMH. B HEKOTOPHX BapMaHTax peajM3aluM I[IOJIyUeHHHM OeJIoK
IVCTpOodUH He o00g3aTellbHO OpedcTaBJgeT cobor dopMy IUCTpodMmHa

LKIONMKOTIO THUIIa», a CKOpee IIpeacTraBJjideT cobomn YCEUEeHHY, HO
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OYHKUIMOHAJIBEHYID QopMy IUCTPOOMHA.

Brnaromapsa MIOBHIIEHUI comepXaHmsa OYHKUIMOHAJIEHOTO DeJika
oucTpodmuHa B MEBEIIIE UHEIX KJIeTKax, DTU u NOnOOHHE BapMaHTH
peanmMszaluy OPUTONHE OJIA [NOPUMEeHeHMS IJIS OIPOOMIIaKTUKM U JIeUeHUd
MBIIEUHOM IUCTPOOMM, B UYACTHOCTM, TaKux OQOPM MBEIIEeYHOM OUCTPOOUM,
kKak MIOIO wm MIB, KOTOpPHE XapaKTepu3yITCSa BKCOpeccruer nedeKTHHX
bopm Oejyka OucTpod®MHa BCJIeICTBMe abeppaHTHOTO CIlacuHIa MPHK.,
KoukpeTHEe KOHBOTATH  aHTUCMEICJIOBEIX  OJIMTTOMEPOB, OIIVCaHHEE B
HacToAmlleM  OOKYMEeHTe, OOTIOJIHUTEJIEHO ofecrneunBanT YIIYUIIeHHOE,
CreuMpmUuHOe OJIA 5SK30HOB OUCTPOOMHA HalleJIMBaHMe I[IO0 CpPpaBHEHUID C
OpyTUMKM  OJIMTOMepaMu, M, TaKuM o0pasoM, UVMelT 3HauuTeJIbHEEe U
IpUMeHVMEe Ha IpakTUKe IperMymecTBa o CPaBHEHUIO C
aJIbTePHATUBHEIMKM CllocoBaMM JIeUeHMS COOTBEeTCTBYIIMX (GOPM MBINIEeUHOM
ouCcTpodum.

TakuM o00pasoM, HaCToMllee pPacKpPHTHUe OTHOCUTCHA K KOHEBIOITaTaM
AHTUCMEICJIOBEIX OJIMUTOMEPOB, COINepXalllM:

AHTUCMEICJIOBOM  OJIMTOMEp OJMHOM 22 CcyOBbeonHu’I, CIIOCOBHBIN
CBABHBATLCSA C BHOPaAHHOM MMIIEHBI IJIS MHIOYKIMM T[IPOIIyCcKa DK30Ha B
TeHe IUCTPO®MHA UeJloOBeka, I'Ie YKaB3aHHBM aHTUCMECJIOBOM OJIMTOMEP
COOEPXUT II0CJIeNOBaTeJIbHOCTL OCHOBAaHWUM, KOMILJIEMEHTAPHYID IleJIeBOMY
yuacTRy 5k30Ha 45 npe-mMPHK nucTtpodmHa, oOO0BHAUEHHOMY KaK Ccamm
oTXKUTa; "

IPOHMKAKINUY B  KJIETKY IIelTun (CPP), KOHBIOTUPOBAHHEM  C
AHTUCMEICJIOBEIM OJIMTOMEPOM IMMOCPENCTBOM JIMHKEPHOTO QparMeHTa.

B HEeKOTOPHX BapMaHTax peaJlM3aluM canvT OoTXKUI'a IIpedCTaBJISgeT
cobom H4LA(-03+19).

B HeKOTOPHX BapMaHTax peajluM3allM OCHOBaHMSA AaHTUCMHBCJIOBOTO
oJIUTOMEepa CBA3aHH C MOPQOJIMHOBEMKM KOJBIEBHMM CTPYKTYpaMM, I'Oe
YKasaHHHE MOPOOIIMHOBHE KOJIL1IEBEE CTPYKTYPH COeIVHEHH
dpochopcomepxallMy MeXCYOBLEeIVHUUHEIMY CBA3AMM, COeOVMHAKIINMY aTOoM
azoTa MOPQOJIMHA OIHOM KOJIBLEeBOM CTPYKTYPH C 5’ -5K30LUUKINUECKUM
aToMOM YIJlepoIa CcocelHelM  KOJILIEeBOW CTPYKTYPH. B  HeKOTOpPHIX
BapMaHTax pealu3aluy OIPpOHMKAaKIMY B KJIEeTKY IIelTHUO IpelcTaBJigeT
cobomm Rg, U JMHKepHHM O¢parMeHT OpelcTaBjgeT cobo T1TJMIMH. B
HEeKOTOPHX BapMaHTax pealu3aluM aHTUCMBCIOBOM OJIMTOMEP COOEPXUT

IocJIeIOBATEeJILHOCTE OCHOBaHMM, oBo3HaueHHYID kak SEQ ID NO: 1, rme
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Kaxmgoe OCHOBAHUE-TIPOMB3BOIHOE TYMMHA (T) HeoBA3aTeJILHO
nperncTaBiageT coBO¥ OCHOBaHMe-TNPOM3BONHOe ypauwmiaa (U).

Ecir He YyKa3aHO MHOe, BCe TeXHUUeCKMre W HayuHbHeEe TepMMHHE B
KOHTEKCTe HaCTOAmMEeIro ONMCAaHMA MMelT TO Xe 3HaueHMe, KOTOopoe
OOHUYHO  IIOHMMAKT CHelUMaJIMCTH B  00JJaCTM TexXHMKM, K KOTOpOM
OTHOCUTCS  HaCTOAmee  PaCKPHTUE. HecmoTps Ha  TO, yTOo  IIpU
OCYMECTBJIEHUY WJIM TeCTUPOBAHMM HACTOAMETo M300peTeHMs MOTYT OHTH
NpYMeHeHH JIoOse CIIOCOOB M MaTepMalibl, I[IOOOOHEE WM SKBUBAJIEHTHHE
ONMMCAHHEIM B  HACTOAmEM  OOKYMEHTe, OMMCAHH  [IPEenNoUTUTEJIbHEEe
CIlIoCco®B M MaTepualybl. g LeJel HaCTOoAMeTrOo PAaCKPHTUSA — HUXE
omnpenesyleHH CJIedyllye TepPMMHH.

I. OnpeneneHus

Ilono TEePMUHOM KIIPUMEPHO» nompasyMepaeTcsd KOJIMYECTBO,
YPOBEeHb, 3HaueHUe, UMCJIO, YacToTa, I[IPOlLEeHTHasd »OOJIA, BeJIMuMHaE,
pasMep, UMCJO, Macca WIM IJIMHa, KOTOPHE M3MEeHAKTCH B IIpelejax
30, 25, 20, 15, 10, 9, 8, 7, 6, 5, 4, 3, 2 wmim 1% IO OTHOMEHMIO K
YKasaHHOMY KOJIMYECTBY, YPOBHD, 3HAUEHUIO, UMCITy, J4acToTe,
IPOLIEHTHOM »OoJie, BeJIMUMHEe, pa3Mepy, UMCIy, Macce WM OJIMHEe.

TepMMH «aJIKMJI» COIJIaCHO HaCTOAlleMy PaCKPHTHO, ecJM He
yKaszsaHo MHOe, OTHOCUTCH K HaCHIMEeHHOMY YyTJIEBOOOPOLOY c
Hepal3BeTBJIEHHOM WMJIM pPa3BEeTBJIEHHOW Lelblo. B HEKOTOPHX BapMaHTax
peann3alumum aJIKMJIbHAa A TpyImna npelcTaBJIgeT cobon [IePBUYUHLIM,
BTOPUUHEIM MM TPEeTUUHHM VYIJIEBOOOPOO. B HEKOTOPHX BapMaHTax
peanuzaluM aJIKMJIIbHad TpyIla COIEepPXUT OT OIOHOT'O IO IOeCATHM aTOMOB
yIJlepoma, TO eCcTb IpencTarjseT cobomm Ci—Cio aJKuj. B HEKOTOPHX
BapMaHTax pealr3allMM aJIKMJIbHasd Tpylla COOEepXUMT OT OIJHOTO IO
mecTM aTOMOB YIJlepola, TO eCcTh OpelcTaBljgeT coboy C;—Cg ajaxmi. B
HEKOTOPEX BapMaHTax pealM3aluy aJIKMJIbHagd Tpylla BeHOpaHa U3
TPYNIH, cocTodmer w3 wMmeTtuna, CFi;, CCl;, CFCl,, CF,Cl, »Tuia,
CH,CF5, CF,CF3, mnpomnwuia, w#m3lonponwuia, OyTwmila, WU300yTUIIa, BTOp—

oyTuia, T-0yTuUila, I[IeHTUIa, W30IeHTUIa, HeolleHTUsa, TeKcuia,

N30T EeKCuila, 3-MeTuJIIIeHTuJa, 2, 2-oMe THuJIOy TMJia " 2,3
OVMMe THUIJIDY TIJIa . TepMmH BKJIIOUAET Kak 3aMelleHHEE, Tak u
HezaMelleHHBe aJIKMJIbLHEE TPYIIIIH, BKJIIOUA g TaJIOTeHVMPOBaHHEE

AJIKVJIBE HEIE T'PYIIIIEL. B HeKOTOPEX BapMaHTaX pealinm3alllii AJIKMJIBHaA

I'pyIilia InpeocraBjiaeT cobou q_)TOpI/IpOBaHHyIO AJIKMIIBHYIO TPoYyIIITY .«
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HeorpaHnMuMBammme IOIpUMepH (QparMeHTOB, KOTOPBMM aJIKMJIbHafd TpyIia
MOXeT OBTHL 3amMelleHa, BHOpaHE M3 TPYINBE, COCTOAmMEeM M3 TaJloTeHa
(bTopa, xJjopa, OpomMa WMIM MOoIa), TIHUIPOKCWUIA, aMMHO, aJIKMJIaMMHO,
apuJiaMMHO, aJIKOKCH, apuJOKCH, HUTPO, lLMaHO, CYJbLOOHOBOM KMCJIIOTH,
cyJibdara, bochPOHOBOM  KMUCJIIOTH, dochaTa wmim  dpocdhoHaTa, JInBo
He3alulle HHHX , JImnbo  3amMIeHHEX B Cclydae Heo®XoIMMOCTH, Kak
M3BECTHO CHelMaJMCTaM B IOaHHOM oOJlacTM TexXHUKM, HalpuMmep, Kak
yKasaHO B MCTOUHMKe Greene, et al., Protective Groups in Organic
Synthesis, John Wiley and Sons, Second Edition, 1991, BKJOUeHHOM
B HacTodlee OIMCaHMe IOCPeICTBOM CCHUIKM.

lloopa3ymMeBaeTCcHd, UTo TEepPMUH «KOTOpas MOXeT OHITH
CKOPpeKTUMpOBaHa IIPpM IIOMOIM IIPOIlyckKa SK30Ha 45», MCIOJNb3YyeMHBl B
HacTodAmeM OOKYMEeHTe IIPUMEHUTEJIbHO K CyOBeKTYy WM [HDalMeHTY,
BRJIOUAET CYyOBLEeKTOB U IMAlMEeHTOB, MMEKMMUX OIHY WM 0OoJjiee MyTaluuM B
TeHe IUCTPOOMHA, KOTOPHE B OTCYTCTBME IpPOIyCKa 5HK30Ha 45 mpe-—
MPHK 1mmcTpodMHa BHSBHBAT CIOBUI' pPaMKM CUMTHBaHMSA, TEeM CaMbM
Hapymasd TpaHcJaauuwon nope-MmPHK, UTO IIPUMBOOUT K  HEBO3MOXHOCTU
IPOOYyLUUPOBAHUSA OYHKLUMOHAJIBEHOTO VI NOJIYOYHKIMOHAJIBEHOT'O
IMCTpOodMHA YV YKaB3aHHOTO CcyObeKTa WM IIalreHTa. I[IpMMepH MyTalluil B
TeHe OUCTPpOdMHA, KOTOPHE MOT'YT OHTL CKOPPEKTMPOBAHE IIPU IIOMOIIM
IponlyckKa »K30Ha 45, BKJIOUAKLT, HaAIpUMEp, MyTaluuuM B D3K30Hax /-44,
12-44, 18-44, 44, 46, 46-47, 46-48, 46-49, 46-51, 46-53, 46-55,
40-57, 46-59, 46-60, 46-067, 46-69, 46-75 wum 46-78 (Leiden
Duchenne muscular dystrophy mutation database, Leiden University
Medical Center, The Netherlands). OmnpenejieHuMe HaJIMuMg Yy IIallMeHTa
MyTaluM B TeHe OUCTpodMHA, KOTOpas MOXeT OHTL CKOPPeKTUpOBaHAa
IpM IIOMOWM IPOIIYyCKa DK30Ha, HAXOOMUTCS B KOMIETEeHUMM ClIeluajmucTa
B IOaHHOM oO6JacTM TexXHMKM (cM., HaopuMmep, Aartsma-Rus et al.
(2009) Hum Mutat. 30:293-299; Gurvich et al., Hum Mutat. 2009;
30(4) 633-640; m Fletcher et al. (2010) Molecular Therapy 18(6)
1218-1223) .

TepMUH «OJIMTOMEP» COTJIACHO HACTOANeMy PAaCKPHTHUID OTHOCHUTCSA K
mocjiefoBaTeJIbHOCTHU cyOBneaImMHNII, coeIMHEeHHBIX MeXxcyObe IMHUUHEMM
CBA3AMM. B HEKOTOPHX CJy4YasxX TepMMH «OJIMTOMEP» MCIOJbL3yeTcd IJ4
0003HaUeHUI «AaHTUCMHCJIOBOTO OJUIOMepa». B cllydae «aHTHUCMEBICJIOBHX

OJIUTOMEPOB» Kaxias CcyObeOMHMIla COCTOUT U3: (1) caxapa puOO3H WU
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ero IMOpoM3BOOHOTO M (il) asoTucToro (HYKJEOTHMOHOTO) OCHOBaHUA,
CBA3aHHOTO C HMM TakuMM of0pasoM, UTO TIOPAIOK ClapMBanMUxCs
bparMeHTORB OCHOBaHUM oBpa3yeT IIOCJelOBaTeJIbHOCTE OCHOBAaHUM,
KOMILJIEMEHTAPHYID 11eJIeBOM II0CJelOBaTEeJIbHOCTM B HYKJIIEMHOBOWM KUCJIOTE
(kaxk  IIpPaBUIIO, PHK) COTJIaCHO IpaBWJIy  CllapMBaHUA OCHOBAHMUM
YorcoHa-Kpuka, C [IOJIy4YEHVEM reTepolyIlljiekca HYKJIEMHOBAA
KMCJIOTa :: OJIMTOMep B Ipelejax 1LeJleBOM  I[IOCHelOoBaTeJIbHOCTU  IIPpU
YCJIOBUM, UYTO JMOO cyObelIMHMIIa, JMOO MeXCcyOweIMHMUHAasS CBS3b, JMOO
M TO M IOpyTroe He HABRJAKTCHA BCTpedvallMMMCS B OIpMpoade. B HEeKOTOPHX
BapMaHTax peaJlM3allMM aHTUCMBECJIOBOM OJIMI'OMEp IIpedcTaBJIgeT cobon
ommroMep GQocoopormmamMmumaTa MopdosmHa (PMO). B OpyrMx BapMaHTax
peagm3alMy  aHTHUCMBICJIOBOM  OJIMTOMEp  IOpelcTaBJjgeT cobom 27 -0-
MeTuIdochopoTHMOAT. B IOpYIMX BapMaHTax peaju3alyM aHTUCMBICJIOBOM
OJIMTOMEP COTJIaCcHO HacToAmeMy  PacCKPHTUID  [IpelCcTaBJIgeT cobon
NeNTUIO—HYKJIEMHOBYID KMCIOTY (IIHK), 3aKpHTYKR HYKJIEVMHOBYI KUCIOTY
(3HK) MJIM MOCTUKOBYK HYKJIEMHOBYK  KMUCJIOTY (MHK) , Takyn Kak
HYKJIEMHOBAaSs KMCJIOoTa C 2'-0,4"-C—3TUJIEHOBEIM MOCTHKOM (ENA) .
Opyrue TUIIOBHE BapMaHTH peann3aluumn OIIMCAaHE B HaCTOAleM
PACKPBITHUNA .

TepMUHE «KOMILJIEMEHTAPHEM» U «KOMILJIEMEHTAPHOCTL» OTHOCATCS K
OBYM VI BoJee oJIMIoOMepam (KaXx OB "3 KOTOPHBIX COOEPXUT
IoCJIeIOBaATEJIbHOCTL Aa30TUCTHX (HYKJIEOTUIHHX) OCHOBAHMM), KOTOpPLHE

CBA3SaHEH OpyIr' C IpyI'OM IIO IIpaBMJiaM ClIlapMBaHMA OCHOBAaHUM YOTCOHa—

Kpuka. Hampumep, I[IOCJIEOOBRATEJIbHOCTE  a30TMCTEIX (HYKJI€O TUIHEIX )
OCHOBaHuM  «T-G-A (57037 )» kKoMILIEMeHTapHa  IIOCJIeIOoBaTeJIbHOCTHU
a30TMCTHEX (HYKJIEOTMIHBIX ) OCHOBAHUM «A-C-T (37057 ) ».

KoMmjIeMeHTapHOCTE  MOXeT OHThL «YaCTHMYHOM», KoIJga MeHee BCeX
a30TUCTEIX (HYKJIEOTUIOHEIX ) OCHOBaHMM IOaHHOM IMOCJeIOBaATEJIbLHOCTHU
a30TUCTHEX (HYKJI€O TUIOHEX ) OCHOBAHUM COOTBETCTBYIT opyTon
IOCJIENOBATENBHOCTY a30TUCTHX (HYKJEOTUMOHEIX) OCHOBAHUM COTJIACHO
IpaBujlaM ClapMBaHMA OCHOBaHMUM. HamnpuMep, B HEeKOTOPHX BapraHTax
pealMszaluM KOMILJIEMEHTAPHOCTL MeXOy HOaHHOM [IOCJIeNOBaTeJIbHOCTHIO
A30TUCTHX (HYKJEOTUIOHEIX) OCHOBAHMM ¥ IOPYyTOM IOCHIeOOBaTeJILHOCTEIO
A30TUCTHX (HYKJIEOTUMIOHEX) OCHOBaHMM MOXET COCTaBJIATL [IPUMEPHO
70%, npuMepHOo 75%, npuMepHOo 80%, npuMepHO 85%, npuMepHO 90% wmim

npuMepHo 95%. WimM, B KauyecTBe I[POIOJIKEeHMA TIpyMepa, BO3MOXHAa
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«IOJIHaa» WiIn «abdbcosoTHasa» (100%) KOMIIJIEMEHTAPHOCTEL MeXDOy HOaHHOU
IOCJIENOBATEJFHOCTER a30THUCTHX (HYKJIEOTUMOHEX) OCHOBaAHUM M OpyTou
IOCJIENOBATEJBEHOCTER a30TUCTHX (HYKJIEOTUIHHX) OCHOBaHUM. CTeleHb
KOMILJIEMEHTapHOCTHU MeXIY IOCJIENOBATENIBHOCT AMU a30TUCTHX
(HYKJIEOTUIIHEX ) OCHOBaHMM OKas3HBaeT CymeCTBeHHOe BJMSAHME  Ha

50PeKTUBHOCTL M CUIIY ITUMOPHMIM3AlMM OaHHBX II0CJIedOoBaTeJIbHOCTEN.

TepMMHE «50bpeKTUBHOE ROJIMYECTBO» n «KTepalleBTNUYEeCKM
20OeKTURBHOE KOJIMYeCTBO» COIJIaCHO HacCcToAdlleMy PaCKPEITHIO
VMCIIOJIESYKTCA B3alVMO3aMeHAEeMO n OTHOCHATCA K KOJIMYEeCTBY

TepaleBTUUECKOTO COeIMHEHUd, TaKoT'o KakK aHTUMCMECJIOBOM OJIMTOMED,
KOTOpOe BBOIAT CyOBEeKTy-MJIeKOoNIMUTaKleMy JKMOO B BMUIOe ONHOKPATHOMU
nos3e, JMOO B BMIEe UYacCTU CepuMM O3, KOTOpoe 4ABJAeTCHad 5OOeKTUBHEM
0JI4 [IOJIy4YeHUd KeJlaeMoT O TepalleBTUUEeCKOT'O sbdexTa. Oiia
AHTHCMBICJIOBOTO OJIMT'OMepa 9SToT 50PeKT, KakK OpaBuUo, OOCTUIAeTCH
oyTeM  IIOLaBJIEHUA TPaHCIIALUN VI €CTeCTBEHHOT'O CILJIa¥iCMHT a~—
IpoLLeCCUHTa BHIOpPaHHOM 11eJIEBOM [IOCJIeDOBaTEJIbHOCTH W
IPOOyLUMPOBaAHMA KJIMHUYEe CKU 3HAYVMOT'O KOJIMYeCTBa OUCTPOdUHA
(CTaTHCTHUUEeCKasda 3HauMMOCTL) .

B HeKOTOpPHX BapMaHTax pealu3auuu >00eKTHBHOE KOJMUUECTEO
CcoCTaBJIfeT IO MeHbmel Mepe 10 MI'/KD MM IO MeHbmel Mepe 20 MT/KT
KOMIIO3UILINYM, CoIepXalel aHTUCMECJOBOM OJIMTOMEp, B TeueHMe Iepuola
JleueHMsa CyObBekTa. B HEeKOTOPHX BapMaHTax pealn3auunr s0QeKTHUBHOE
KOJIMUYECTBO COCTAaBJLAeT IO MeHbmer Mepe 20 MI/KI KOMIIO3ULNWMA,
comepxalmer aHTMCMBICJIIOBOM OJIMTOMEP, IJAd YyBeJMYEeHUA KOJIMYIeCTBa
IUCTPOOUMH-TIOJIOXKUTEJILHEX BOJIOKOH Yy CyOBeKTa IO MeHbIle Mepe OO
20% oT HOPMEI. B HeKOTOPHX BapMaHTax peajluzaluuu 5>0PeKTUBHOE
KOJIMUYECTBO COCTAaBJAET I10 MeHbmel Mepe 10 MI/KT WIM [I0 MeHbIIENn
Mepe 20 MT'/KID' KOMIIO3UWILNWY, COINEpPXalel aHTUCMBICJIOBOM OJIMTOMEp, IJId
cratuiamzanny, IHNOOOepXaHUS WM YJIYUUIEeHVS pPacCTOSAHUMA XOObOH Y
nmanumMeHTa OO He OoJjiee uyeMm 20% pmeduumTa, HaIpuMep, B TecCTe
meCTUMUHY THOM XOObL OLL (6 TIIX) , 1o CPaBHEHUID co 300POBEM
CBEPCTHUKOM. B  paszjmMuHBEX BapMaHTax pealmMzauuu  >0beKTUBHOE
KOJIMYECTBO COCTAaBJISAET OT IO MeHbmeV Mepe 10 MT/kT mo mnpuMepHo 30
MT'/KT', OT 10 MeHbmel wmepe 20 wMr/xr no mnpuMmepHo 30 wMr/xr, OT
npyuMepHo 25 MT/kr pmo mnpuMepHo 30 MT/KT miaM oOT mnpuMepHo 30 MT/KT

no TnpuMepHo 50  MT/KT. B  HEeKOTOPHX BapuaHTax peajJu3alluu
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20deKTUBHOE KOJMUECTBO COCTaBJgeT npuMepHo 10 mMr/xr, npuMepHOo 20
MT' /KT, mOpuMepHo 30 MT/kT maM IpuMepHo 50 MT/KT'. B OpyTroM aclekTe
50beKTUMBHOE KOJMUECTBO COCTAaBJIAET IIO MeHblleM Mepe OpuMepHo 10
MT /KT, nOpuMepHo 20 Mr/xr, nOpuMepHo 25 Mr/kr, npuMepHo 30 MI/KTD
i oT InpuMepHo 30 Mr/xKr pmo npuMepHo 50 MI/KT B TeueHME IIO
MeHbIeM Mepe 24 HeneJlb, I[IO MeHbIeM Mepe 36 HeOeJlb WM II0 MeHbIeu
Mepe 48 HeIeJlb 0JI2  YBEJIMYEHUA TakuM ofOpa30oM  KOJMUUYeCTBa
OIUCTPOOUH-TIOJIOXKMUTEJIEHEX BOJIOKOH Yy CyOBeKTa IO IO MeHBIIeM Mepe
20%, npuMepHO 30%, npmMepHo 40%, npuMepHo 50%, npuMepHo 60%,
npuMepHo 70%, npumMmepHo 80%, npuMepHo 90%, nOpMMepHO 953% OT HOPMEL
M CcTabuaus3aluy WM YJyUJlleHMSa PacCTOAHMA XOObOB y alMeHTa OO He
Bosiee uem 20% gpmeduumTa, HamopuMmep, B 6 TIIX, O CpaBHEHUIO CO
30OPOBEIM CBEPCTHUKOM. B HEeKOTOPHX BapMaHTax peajM3aluu JieueHUe
IPUBOIUT K YBEJUUEHMIO KOJUUEeCTBa IOUCTPOOMH-IIOJIOKUTEJIBHEX BOJIOKOH
y naumeHTa no 20-60% wmam mo 30-50% OoT HOpPME.

TepMMHE «YCUIIMBATBL» WM KYCUJIEHME», WM KIOBBIIATL» WU
KIIOBHIIEHUE», W KCTUMYJINPOBATE» VI KCTUMYJIMPOBaHME»
(CTUMyJIALMA) B LEeJIOM OTHOCATCA K CIOCOOHOCTM OOHOTO MM 0OoJiee
KOHBIOTATOB aHTVCMEICJIOBHIX OJINTOMEPOB VI bapMalleBTUUECKUX
KOMIIO3UIIMIY BHBHBATL WM OOYCJOBJIMBATE OOJBMUM  (OU3UOJIOTUUECKUN
oTBeT (TO ecThb HOocJenyomme 5>0OeKTH) B KJIETKe WM Yy CyOBeKTa IO
CpaBHEHMID C OTBETOM, OOYCJOBJIEHHHEHM JMOO OTCYTCTBMEM KOHEBOIATA
AHTUCMEICJIOBOTO OJIMI'OMepa, JuOO KOHTPOJBHBM COeIMHEeHUMEM. BOoJbIUM
dMBMOJIOTHUUECKMY  OTBET MOXeT BKJIOUATHL IIOBHEIIEHHY  BKCIPeCCHUio
OYHKUMOHAJILHOY QOopME OeJika OUCTPOdMHA WMJIM IIOBHIMEHHYID CBA3aHHYID C
IUCTPpOodMHOM OMOJOTHUUECKYH aKTMBHOCTL B MHIIEYHOM TKaHM Hapany C
IPYyTUMM OTBeTaMM, OUEeBMAOHBEIMM M3 IOHMMAaHMSA OaHHOWM OOJIaCTU TexXHUKU
M HacTodAmero ommcaHusa. Takxe MOXeT OHTH OIPeNejIeHO YBeJIMUeHMe
OYHKUMM MEBIILL, B TOM UMCJIe YBEeJIMUEeHMEe WIM YJydlleHVe QYHKUMNM MBI
Ha InpuMepHOo 1%, 2%, 3%, 4%, 5%, 6%, 7%, S, %, 10%, 11%, 12%,
13%, 14%, 15%, 1le%, 17%, 18%, 19%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, b55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% wmum 100%. Takxe
MOXET OBITE olnpenejieHa [IpOLleHTHasa OOJIS  MBIIEUHEIX BOJIOKOH,
SKCIPECCUPYRINX  OYHKUMOHAJIBHEM  IOUCTPOOMH, BKJKOUASA I[IOBHIIEHHYO
DKCIIPeCCU OUCTPpOo®MHa B HnpuMepHo 1%, 2%, 5%, 15%, 16%, 17%, 18%,

19%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
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80%, 85%, 90%, 95% wmmm 100% MBIIEUHBIX BOJIOKOH. HamnpwmMmep, OBLUIO
[IOKa3aHo, 4YTo ecyu 25-30% BOJIOKOH DHKCIPECCUPYRT IUCTPOOMH, MOXET
IIPOUCXOINTE  VYJydlleHVe  QYHKLUMM MBI Ha  OpuMepHo  40% (cMm.,
HanpuMep, DelloRusso et al, Proc Natl Acad Sci USA 99: 12979-
12984, 2002). «IIoBHIIEHHOE» WM «yBeJIMUEeHHOE» KOJMUEeCTBO, Kak
IpaBUJIO, IIpedcTaBJIgeT Co0OM «CTAaTUCTUUECKM SBHAUMMOEe» KOJIUUECTRBO
M MOXeT BKJIOUaThL yBeJInuenue B 1,1, 1,2, 2, 3, 4, 5, 6, 7, 8, 9,
10, 15, 20, 30, 40, 50 wiu OoJjee pas (Hanpumep, 500, 1000 pas,
BKJIOUAA BCEe 1LI&JIOUMCJIEHHEE WM HeELeJIOUMCJIEHHBIE 3HAUeHUHd Mexny
YKa3aHHBEIMM 3HadyeHuAMuU OoJiee 1), Hanpummep, 1,5, 1,6, 1,7, 1,8 u
TakKk HDaJiee) IIO0 CpaBHEHMI C KOJMUECTBOM, IIOJIydaeMbeIM B OTCYTCTBUE
KOHEBIT'aTa AaHTUCMHBCIIOBOTO OJIMI'OMepa (B OTCYTCTBMEe aleHTa) WIM B
IIPUCYTCTBUM KOHTPOJIBHOT'O COEeNVHEHN.

B KOHTEeKCTe HacToAmWero ONMCAaHUA TEPMUHE  «KQYHKUMA» U
«OYHKIMOHAJILHEM» ¥ TOMY IIOHOOHEE OTHOCATCS K OMOJOTUMUECKOM,
bepMeHTATHMBHOM MM TepaleBTUUYeCKOM QYHKLNUM .

«DYHKIMOHAJLHEM» OeJIOK IUCTPOOMH B IeJIOM OTHOCUTCS K OelKy
oICcTpodUHyY, ofbJlajapmeMy IOOCTATOUHOM OMOJIOTMUECKOW aKTHMBHOCTLIO
oJis YyMEeHbIIeHU I Iporpeccupyoimen oerpajaluy  MBIIEUHOM TKaHU,
KoTopas B TIPOTMBHOM CJiyyae XxXapaKTepHa OJg MBEIEeUHOM OUcCTpoduM,
Kak IIpaBMJIO, IO CPaBHEHMID C M3MEHEeHHOM WM «IOedeKTHOM» dopMon
BeJlka IMCTPOOMHA, KOTOpasd IMIPUCYTCTBYEeT Y HEKOTOPHX CyOBEeKTOB C
MIOO wmam MIE. B HEeKOTOPHX BapMaHTax pealu3aluuy QYyHKUMOHAJLHLM
feJIok OUCTPOOUH MOXeT obJjlamaTk opuMepHo 10%, 20%, 30%, 40%, 50%,
0%, 70%, 80%, 90% myum 100% (BrJIOUaAS BCe IleJIOUMCJIeHHEEe 2HaueHUd
MeXIy YKa3aHHBMM SHaUeHMAMM) OMOJIOTUMUECKOM aKTUMBHOCTU OUCTPOOMHA
IOIVMKOTO TUIa 1in Vitro MiIM 1in VIiVo IpPM OINpeneJIeHWM B COOTBETCTBUU
CO CTaHIapTHEMM MeTOOMKaMM B IaHHOM o6JacTM TexXHUKM. B KauecTBe
OOHOTO M3 IIPMMEPOB CBA3aHHasA C IOUCTPO®MHOM aKTMBHOCTDb B
KYJIBTYPax MHIIEUYHHX KJIETOK In Vitro MoxeT OHTE OIpenejieHa IIo
pasMepy MBIIEUHHEX TpyBOouek, opTraHM3alun (MM  nme30pTaHu3alun)
MUODUOPMILII, COKPaATUTEJILHOM aKTMBHOCTM UM CIIOHTAHHOM KJacTepHu3allu
PELEeNTOPOB alleTUJIXOJIMHa (CM., HamnpuMmep, Brown et al., Journal of
Cell Science. 112:209-216, 1999). Momesm Ha XMBOTHEX TakKxe
ABJIAKTCA ILEHHHMM pPecypcCaMM OJS M3y4UdeHMSa IIaTorleHe3a 3aboJieBaHUA U

ofecrieunBaT CpeICcTBa IJIA  OLEeHKM CBA3aHHOWM C  OUCTPOOMHOM
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AKTUMBHOCTM. [IByMsa M3 Haubojlee MUPOKO MCHOJB3YEMHX MOO&JIeW Ha
XMBOTHEIX  IOJIA  MUccJenoBaHusa  MION ABJIAITCSA  MBIIK C  MBIIEYHOM
oIVCcTpoduel, clellJleHHOM c X—-xXpoMocomoM (mdx), M cobakKu C MBIIEeUYHOMN
oucTpodrer 3B0OJIOTUCTHX peTpuBepoB (GRMD), u Te, M IpyIHe ABJIAOTCSA
IUCTPpOOMH-OTPULIATEJIEHEMY (CM., HanopuMmep, Collins & Morgan, Int J
Exp Pathol 84: 165-172, 2003). 39TM M »OpyI'Me MONEJIM Ha XWUBOTHHX
MOTYT OHTHL IIPMMEHEeHH MOJIA OlIpeneJieHVs OQYHKUMOHAJBHOM aKTUBHOCTU

PasJIMUYHEX @OpM OeJika HMCTpO@MHa. K HMM oOTHOCHATCHA B TOM UMCIIEe

YCeUeHHEEe @OpMH HMCTpO@MHa, Tarme Kak @OpMH, KOTOPEHE
IMNponyumMpynTCcAa BCJIeOCTBIME BBeIecHNA HEeKOTOPEIX KOHEBERI'aTOB
AHTVICMBEICJIOBEIX OJIMT'OMEPOB COIJIaCHO HacCcToAdlleMy PaCKpPEITHIO,

NpUMeHSIeMBX OJIA IIPOoIlyCKa SK30Ha.

TepMMHEL «HECOOTBETCTBME» WMIM «KHECOOTBETCTBMUA» OTHOCATCH K
ooHOMY UM  DoJiee a30TMCTEM (HYKJIEO TUIHEIM) OCHOBAHMSAIM (kak
CMEXHEIM, Tak U OTHOEJIbHEM) B [IOCJIeOOBaATEJIbHOCTHU a30TUCTEIX
(HYKJIEOTHIHLIX) OCHOBaHMM OJMI'OMepa, KOTOpHEe He COOTBEeTCTBYIT
neJjiepo Tnpe-MPHK coTJlacHO TIIpaBujaM ClIapuBaHMA OCHOBaHMM. XoTsa
abcooTHasa KOMILJIEMEHTAPHOCTE JgacTo ABJIAeTCHA xeJlaTeJILHOM,
HEKOTOPEE BapMaHTH peajM3alluy MOTYT BKJIKUATE OIOHO MM 0OoJiee, HO
OpenrnouTrmuresybHo 6, 5, 4, 3, 2 maum 1 HEeCOOTBETCTBUM IO OTHOIEHMIO
K LeJeBoM npe-MPHK. K HMM OTHOCSATCS BapualuM B JOOOM YydacTKe B
npenejiax oJIMroMepa. B HEeKOTOPHX BapMaHTax peajrn3alyvy KOHBIITATH
AHTUCMEICJIOBEIX OJIMTOMEPOB COIJIACHO HACTOAMEeMYy PaCKPHETHUID CcomoepxaT
BapuMauuy II0CJIeIOBaTEeJIbHOCTM Aa30TUCTHX (HYKJISOTUOHEX) OCHOBAaHUM
BO BHYTpPeHHeM uYacTu BOJIM3M KOHIIOB, ¥, B CcJydae HaJMuMsa, OHM, Kak
IpaBMJIO, HaxOoOATCAa B IOpenejlax npuMmepHo 6, 5, 4, 3, 2 wm 1
cyObeOMHMIE OoT 5'— m/mim 3'—-KOoHLa.

TepMMHE  «MOPOOJIMHOBEIY, KMOPOOJIMHOBEIM  OJIMTOMEP» U  «PMO»
OTHOCATCHA K OoJUIoMepy ooochopommamMmiaTa MopdoJMHA cJelyimer ofmen

CTPYKTYPH
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IpUBeNeHHOMY Ha ©¢urype 2 MCTOUHMKa Summerton, J., et al.,
Antisense & Nucleic Acid Drug Development, 7: 187-195 (1997).
[Ipou3BOOHEE MOPOOJIMHA, OIMCAHHEE B HACTOAIMEeM OOKYyMeHTe, BKJIOUAT
BCEe CTepeOoM30OMEepH M TayToOMepH ofmel CTPYKTYPH, YKas3aHHOM BLIIe.
CuHTe?3, CTPYKTYPEH UM  XapaKTEePUCTUKM  CBA3HBAHUA  MOPOQOJIMHOBEIX
OJIMTOMEPOB IOOPOOHO OINMCAaHE B HaTeHTax CIMA NN: 5698685; 5217866;
5142047; 5034506; 5166315; 5521063; 5506337; 8076476 m 8299206;
conepXaHMe KOTOPEIX BKJIOUEHO B HAaCTOdAllee OIMCaHMe I[IOCPeOCTBOM
CCBLJIKM .

B HeKOTOPHX BapMaHTax peaJMs3aluy MOpdQoJIMHOBaS IpyIrna Ha 57—
M 3’ —KOHIle OJIMTOMEepa KOHBIOIMPOBaHa C «XBOCTOBEM» (QparMeHTOM OJId
[IOBHIIEHMS €T0 CTadMILHOCTU U/MIM PacTBOPMMOCTM. TUIIOBHE «XBOCTEDY

BRJIOUAIOT
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[MpUMeHUTEeJIEHO K IpVBEeOeHHBEM BHIIE TUIIOBEIM XBOCTOBHM
bparMeHTaM «TEG» wmiam «EG3» OTHOCUTCA K CJIeIyKleMy XBOCTOBOMY

bparMeHTy :
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HpMMeHMTeHbHO K IIprMBeIIeHHEM BHIIIE TUITOBEIM XBOCTOBEIM
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B KOHTeKCTe HaCTOAWEeI'o OIMCaHMAd TepPMMHBE «—G—-Rg» M «—G—Rg—AC»

MCIIOJIE3YITCA B3auMMO3aMeHAeMO UM OTHOCATCHA K IIeldTUIHOMYy OGparMeHTY,
KOHBIOITUPOBAHHOMY C aHTUCMEICJIOBEIM OJIMT'OMEPOM COIJIACHO HacToAlleMy
PacCKpETUI. B pasjiMUHEIX BapMaHTax peajau3aluur «G» IIpelcTabJigeT
coBoM oCcTaToOK IJIMIMHA, KOHBIOIMPOBAHHHEN C «Rg» IOCPeICTBOM aMUIOHOM
CBA3MU, M Kaxmoe «R» 1mpencTaBageT coboM OCTaTOK  apTMHMHAE,
KOHBIOTUMPOBAHHEM C IOPYI'MMM TIIOCPEOCTBOM aMMUOHBEIX CBA3el TaKuM
oBpasoM, yTOo «Rg» oBOO3HauaeT mWeCcThb (6) OCTaTKOB apIMHMHAE,
KOHBOTUMPOBAHHHX COBMECTHO TIOCPeIOCTBOM aMMUOHEIX CBA3eM. OCcTaTKu
apTMHMHA MOTYT VMeThb JIIOBYI0 NIPOCTPaHCTBEHHYID KOHOUITYpaLuMo,
HanpuMep, OCTaTKM apTMHMHa MOTYT MpPeAOCTaBJISTkL CcoboM ocTaTku L-—
apTMHMHa, OCTaTKM D—apIMHMHa WM CMeChb OCTaTKOB D— M L—apI'MHMHA.
B HEeKOTOPEIX BapMaHTax peanmnsalnmum &=G—Rg» ZNJEZ! «&—=G—Rg—AC»
KOHBIOIMPOBaH C aTOMOM aszoTa MOpOOJIMHOBOTO  KOJbLAa HamboJee
BamskoM kK 3’ -KOHIY MOPOOJMHOBOW  CyOBEeOMHMIE  aHTUCMEBICIOBOTO
oJiMroMepa PMO COTJIaCHO HacToAlleMy  PaCKpPHETHUO. B HEeKOTOPEIX
BapMaHTax peau3aluun «—G—Rg» MM «—-G-Rg—AcC» KOHBOIMpOBaH c 3'-—
KOHIIOM aHTHMCMEICJIOBOTO OJIMI'OMEpa COIJIACHO HAaCTOAIleMy PaCKPHTHUD |

MMeeT CIeOyriyn GopMyJIy :
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TepMUHEL «a30THUcCTOoE (HyKJIeOTUIOHOE) OCHOBAaHUE» (Nu) ,

«CIapuUBaKMUMCa OGpaTMeHT OCHOBAHMA» WM «OCHOBAaHME» MCIOJb3YITCSA
B3aMvMo3aMeHsaeMo IJIg4 O0O03HaueHMd I[IYPUMHOBOTO WM [IUPUMUIOIMHOBOTO
OCHOBAaHMUS, BXOOAmMEero B COCTakR BCTpevawlMxcd B IIpuUpole, WU
«HATUBHEIX», IHK wmam PHK (Hanpumep, ypalwuia, THMMHa, aleHMHa,
LUMTO3MHA W TYyaHMHa), a TaKXe aHaJIOTOB 5SBTUX BCTpeUalUxXCsa B
npupone IIYPMHOB ¥ I[IUPUMMUIOVMHOB. 3TM aHaJOoI'M MOI'YT I[IpuIaBaThb

OJIMTOMepPY VYIIYUIIeHHEEe CBOﬁCTBa, TaxrmMme Kak a@@MHHOCTb CBA3BIBAHMA.

[IpuMepsl  aHaJIOTOB BRJIOYAT TUIIOKCaHTUH (oCcHOBHOM KOMIIOHEHT
MHOBMHA) ; 2, 6—-IMaM/HOIIYPVH ; 5-MeTUJILMTO3MH ; C5-TIpONMHUII—
MOINPUUIMPOBAHHEIE IUPUMUIOUHEL; 10-(9- (aMMHOBTOKCHK) QeHOKCa3MHNII)

(G-clamp) m TOMy nomoBOHOe.

OomoJHUTEeJILHEEe IIPpMMEepH CclapuBamyxcsa ©(paTrMeHTOB OCHOBAaHUM
BKJIOUAKT, HO He OTPaHMUMBAKTCS I[IE€pPEeUMCJIEHHEMMY, YpalWJ, THMMWH,
ameHVH, LIMTO3WH, T'yaHVMH U  TMUIOKCaHTUH (MHOBUH) , comepxamme
COOTBETCTBYIINE aMVHOT'PYTIIIH, 3allUieHHEE alMJIbHEIMIA 3aMMU THEIMIA
TpyIirnamy, 2-dTopypaluni, 2-QPTOPUMTOBUH, 5-6poMypallni, 5-
nonypaumi, 2, 6—IMaMUHOIIYPHWH, asz’alTO3UH, aHAJIOTU [NUPUMHUIOVHA,
Takue Kak [ICeBIOM3O0LUMTO3MH u rncepnoypaumni, u opyrue

MO,JII/I(]_)I/ILU/IpOBaHHBIe a30TMCTEIE (HyKHeOTMHHBIe) OCHOBaHIMA, TakrMe Kak
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8—3aMelleHHEE IIYPWHE, KCaHTVMH MJIin TMIIOKCaHTVH (mocJjenHue IBa
ABJIARTCA IIPMPO O HEIMIM IIpOoOyKTaMM nerpanauMM). Takxe
paccMaTpMBaKnRTCA MOHM@MHMPOBaHHHe aA30THUCTEHE (HyKﬂeOTMHHHe)

OCHOBAHMSA, PAaCKPHTEHE B MCTOUHMKax: Chiu and Rana, RNA, 2003, 9,
1034-1048; Limbach et al. Nucleic Acids Research, 1994, 22,
2183-2196; wu Revankar and Rao, Comprehensive Natural Products
Chemistry, vol. 7, 313; conepXaHMe KOTOPHX BKJIOUEHO B HaCTOAIEe
ONMCaHue INOCPEeACTBOM CCBUIKU.

HOTIOJIHUTEJIEHO IIPMMEDPEL CllapMBalIMNXCHA @paPMeHTOB OCHOBAHMUM

BRJIIOY AT, HO He OT'PaHMUYNMBAKTCHA IepednmMcJIEHHBIMI , aA3SOTHMCTHE
(HYKHGOTMHHHG) OCHOBaAHUMA YBEJIMYEHHOT'O prasMepa, B CTPYKTYDPY
KOTOPHX no0aBJIEHO OIOHO Iz BoJiee ©eH30JIbHEIX KROJIEn. 3aMeHH

OCHOBAHUM HYKJIEMHOBHX KMCJIOT, OIMCAaHHEE B MCTOUYHMKax: the Glen
Research catalog (www.glenresearch.com); Krueger AT et al., Acc.
Chem. Res., 2007, 40, 141-150; Kool, ET, Acc. Chem. Res., 2002,
35, 936-943; Benner S.A., et al., Nat. Rev. Genet., 2005, ¢,
553-543; Romesberg, F.E., et al., Curr. Opin. Chem. Biol., 2003,
7, 723-733; u Hirao, I., Curr. Opin. Chem. Biol., 2006, 10, 622-
627; comepxaHue KOTOPHX BKJIIOUEHO B HacTodlee onmcaHme
IIOCPEenNCTBOM CCHJIKM, TakXe pacCMaTpMBalTCSA B KaudeCcTBe NIPUITOIHHX
OJIS TIPYMEHEeHMS B KOHBOTATax AaHTUCMBCJOBHX OJIMI'OMEPOB, OIMCAaHHEX
B HacToAmeM OOKYMEeHTe. [TpUMe PR a30TUCTHX (HYKJICOTUIHEX )
OCHOBaHMM YyBEeJIMUEeHHOTO pa3Mepa BKIDUAT OpeldCTaBJIeHHHE HWXe, a

TarkXe MX TayTOMEpPHEIEe @OpMH.
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Opas3e «IIapeHTepaJlbHOe BBeOeHUe» U «BBOIMMEIV ITapeHTepPaJIbHO»
B KOHTEKCTe HacToAmeIro OIIMCaHMA O3Ha4vaKnT CIIOCOOEL BBeIeHNMA,

OTJIMYHEIE OT OSHTEPAJIEHOT'O M MeCTHOI'O BBEIE€HNMA, OBBIUHO IIOoCpeICTBOM

UHBEKILNUNA, u BRJIIOUAOT, Bes OTpaHUUYeHus, BHYTPUBEHHYI,
BHY TPUMBIIEUHYIO, BHyTPpHapPTEepUalbHYI, VMHTpaTeKaJlbHYo,
BHYTPUKATIICYJIIPHYIO, BHYTPUTJIA3HUUHYIO, BHYTPUCEPIEUHYIO,
BHYTPUKOXHYIO, BHYTPUOPOIMHHYIO, TpaHCTpaxeaJbHYIo, IIOOKOXHYIO,
CYBKYTUKYJIAPHYIO, BHYTPMUCYCTAaBHYIO, CcyB®KaICyJIAPHYIO,

cybapaxHOUOAJbHYK, MHTPACIMHAJIBHYI UM MHTPpaCTepPHAJIBHYID MHBEKLIVID U
MHOY3UD.

s ACHOCTHU CTPYKTYPH COTJIaCHO HaCcToOAleMy PaCKpPLEITHIO,
BKJIOUAaA, HaOpuMmep, o¢opmysy (IV), HenpepwBHH oT b5’ mo 3’', u 1nJj4
yoobcTBa oTobOpaxeHMSI BCeM CTPYKTYPH B KOMIAKTHOM (QopMe BRJIOUEHE
pPas3JIMuHEE pPa3pPHBHE  M300paXeHUd, oB03HaueHHEe Kak «PA3PHB Ay,
«PASPHB B» u «PASBPHB C». CHeuMaJMCcTy B IaHHOM o00JacCTM TexXHUKMU
OymeT T[IOHATHO, UTO, HaIpMMep, Kaxnoe o0003HaueHmMe «PA3BPHB A»
YKasHeaeT Ha IIPOOOJIKeHMe U300paXeHUsa CTPYKTYPH B HSTUX TOoUKax.
CrnelMaJMCTy B IOaHHOM o00JlacTM TexXHUMKM IIOHATHO, UYTO DSTO Xe BEepPHO
OJId Kaxgor'o o0o03HaueHMa «PASPHB B» M «PASPHB C» B YKa3aHHHEX BHIIE
CTPYKTYpax. OomHakKo HU OIOVH nus3 PazspEBOB n300paxeHn g He
npenHaszHaueH Ji9 O0O03HauUeHMI M He MOXeT OBTH I[IOHAT CIelMaJIuCTOM
B OaHHOM 00JacTM TexXHMKM Kak oOo3Havawmui (QaKTHUuecKoe IIpephBaHMue
IpuBeIeHHOW BHIIEe CTPYKTYPH.

B KOHTeKCTe HaCTOAWero OoIMcaHmd Haéop CKODOOK, MCIOJIb3YEMHBIX
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B CTPYKTYPHHEHX OGopMyJlax, VYKa3HBaeT, UTO CTPYKTYPHEM [OIpU3HAK,
3aKJIIOUEeHHE MexOy CckKoOkamyu, IIOBTOpPAeTCsa. B HEeKOTOPHX BapuaHTax
peajJu3aly MCIOJIb3YEeMEe CKOOKM MOTYT IMOIpelcTaBJIATL CcoboM «[» u
«]», M B HEKOTOPHX BapuaHTax peajM3allMyM CKOOKM, WMCIIOJIE3YEMHE IIJIA
oBo3HaAUEHNUSA [IOBTOPARIUXC S CTPYKTYPHBIX MIPU3HAKOB, MOTYT
IpenCcTaBJIATE COOOM «(« M «)». B HEeKOTOPHX BapMaHTax pealmM3allulu
UMCJIOM MTepaluuM [IOBTOPEHMSA CTPYKTYPHOTO IIpM3HAaKa, 3akKJIoUeHHOM
MeXny CKoOKaMM, ABJISEeTCH UMCJIO, YyKa3aHHOe 3a CKoOKaMM, TaKoe Kak
2, 3, 4, 5, 6, 7 m Tak pgajiee. B pas3JIMUHEIX BapMaHTax peaju3aluu
UMCJIO UTepaluM IIOBTOPeHMS CTPYKTYPHOTO IIpM3HaKa, 3aKJIOUeHHOTO
MexIoy CckoOkamy, o0003HaueHO IIepeMeHHOV, IIPpMBEeOeHHOM 3a CckKobOkamu,
TaKkoM KaK «Z».

B KOHTeKCTe HacCTOAWeI'0 OIMCaHusa IIpsaMasd CBA3b WM BOJIHUCTAaSA
CBA3bL IIPM XMPaJlbHOM aToMe YyIulepola wiIM o¢ochopa B CTPYKTYPHOM
bopmMyJsie yKa3HBaeT Ha TO, UTO CTEepeoXMMMI XMpaJIbHOTO aToMa
yoJepoma wiun oOdocdopa He oOlpelnejieHa M IIpenrnojaraeTcsda, UYTO OHa
BRJIOUAET BCce (QOPMH XUPAJLHOTO IleHTpa. IIpUMEepH Takux u300paxeHUn

IIpMBeeHB HIMXe.

v T

N O_P—N(CH3)2 NN /P }71

ik

dpaza «bapMalleBTHMUECKU MPUEeMJIEMHI» O3HavaeT, UTO BEeMeCTBO
WM KOMIIOSULIMSA HOJDKHHE OHBTH XUMUUECKM U/MIM TOKCUKOJIOTUUECKU
COBMECTUME C IPYI'MMKM MHTpeIMeHTaMM, CcoIepXalyMMiCca B COCTaBe,
U/ N CcyOBeKTOoM, IJId JIeUeHMS KOTOPOTO MX IIPHMMEHSIOT.

dpaza «bapMalleBTUUECKM I[IPYMEMIIEME HOCUTEJbE» B KOHTEKCTe
HacToAmeTo OIMCAHMA O3HavaeT HEeTOKCUUHEI, MHEPTHHI TBepOH,
INOJNYTBEPOHY WM XUOKMM HaOJHUTeJL, pa30aBUTelb, MaTepuaj OJjid
MHKAICYJIMPOBAHUA MM BCIOMOTATeJIbHOE BemMecCTBO JOOTO TuUla B
cocTaBe. HeKOTOPHMM IMOIpUMEepaMM BeIleCTB, KOTOPHE MOTYT CJIYXUTL B

KaueCcTBe @apmaueBTquCKm IIpMeMIJIEMEIX HOCI/ITeJ'Ieﬁ, ABJIAKTCA CaXapa,
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TakMe Kak JakTosza, IJIOKO3a UM @ caxapo3a; KpaxMalJibl, TaKue Kak
KYKYPY3HHM KpaxMaJl ¥ KapToQeJbHEM KpaxMaJl; LeJulojo3a U ee
[IPOMBBOOHEE, TaKMe KaK HaTpueBasd COJIb KapOOKCUMe TUIILLEJIJIIJIOBH,
STUJILEJIJIIIIO3a M alleTaT LeJJIOJIO3H,; IIOPOMKOOOpas3HEM TparakKaHT;
COJIOL; XeJlaTMH; TaJlbK; BCIOMOT'aTeJIbHEE BelleCTBa, TakKMe KakK Maclo
Kakao ¥ BOCKM IJd CYHNIO3UTOPUEeB; Macja, TaKMe Kak apaxucopoe
MacJio, XJIOIIKOBOE MacJio, cadyiopoBoOe MacJjio, KyHXyTHOe MacJo,
OJIMBKOBOE MacCJiIOo, KYKYypy3HOe MacCJi0O M COeBOe MacCJio; IUVIMKOJIM, TaKue
KakK I[IPONMJIEHIJIMKOJIL;  CJIOXHEEe 5SOQUPH, TakMe KaK »STUiojeaT U
ATUIIIaypaT; arap; OydepHBEEe areHTH, TaKMe KaK I'VIPOKCUI MaTHUA U
TUOPOKCULD AJIIOMUHN A ; aJIbTMHOBAA KMCJIOTa; annMpoTeHHad BOIAa;
M30TOHUUECKHUM COJIEBOM pPacTBOpP; pPacTBOp PuHIepa; STUIIOBEM CIUPT;
bochaTHEEe OydepHBle PaACTBOPE,; HETOKCHUHEE COBMECTMMEIE CMas3HBaKINe
BelleCcTBa, TakMe KakK JaypuicyijbdaT HaTpMa U CcTeapaT MaTHUA;
OKpallMpaKiie al'eHTH; pa30eJIMTeJIbHEEe al'eHTH,; IIOKPHBallMe al'eHTH;
noncJjamrearmme AT eHTH; AT eHTH 0Jidg KOPpeKLnn BKyCa,
apoMaTU3MpyKmme AT eHTH; KOHCEePBaHTEH " QHTUMOKCUIOAHTEL B
COOTEBETCTBUM C OLIEHKOM CIelMajiMcTa 10 pa3padoTKe COCTABOEB.

TepMmH «BOCCTAHOBJIEHME» IPUMEHUTEJIEHO K CUHTE3Y VI
OpOOyUMPOBaHUIKL OUCTPOOMHA B LE&JIOM OTHOCUTCH K [IPOOYLUMPOBAaAHUII
feJyiIka IMCTPOOMHAa, BKJIOUYAA yCeueHHHEe OQOPME OUCTPO®OMHAa, Yy IalMeHTa
C MHIIEYHOV IOUCTpodMeM Iocje JiedeHMs C IIpMMeHeHMeM KOoHEBoITaTa
AHTMCMEICJIOBOT'O OJIMT'OMEpa, OIMCAHHOIO B HaCTOAlleM IOKyMeHTe. B
HEeKOTOPHX BapMaHTax peaju3aluM JiedeHue IIPUBOOUT K YBEJMUEHUD
NIpoOyUMPOBaHMA IMCTpodmMHa de novo y HallMeHTa Ha 1%, 5%, 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% wmimm 100% (BKJOUas BCe
LeJIOUMCJIEHHEe 3BHaUYeHUs MeXOy YKa3aHHBMM 3HAUeHMAMM) . B HeKOTOPHX
BapMaHTax peajM3aluy JiedeHMe I[IPUBOOUT K YBEJIWUEHMI KOJUUYeCTBa
IVUCTPOOUH-TIOJIOXKUTEJIEHEX BOJIOKOH Yy CyOBeKTa IO IO MeHBIeM Mepe
npuMepHo 20%, npmMmepHo 30%, npumepHo 40%, npmuMepHOo 50%, IPMMEPHO
60%, npuMepHo 70%, mnpumMmepHOo 80%, npmMmMepHo 903 MWIM OT [IPUMEPHO
95% mo 100% oT HOpMHL. B »OpyI'Mx BapuaHTax peajM3aluyu JedeHMe
IPUBOIUT K YBEJMUEHMID KOJIUUYEeCTBa IOUCTPOOUH-IIOJIOXKUTEJIEHEX BOJIOKOH
y CyOBekTa OO OT IpuMepHO 20% mo npuMepHO 60% MM OT IIPUMMEPHO
30% npo npmumMmepHo 50%, oT HOpMH. IlpolleHTHad LOOJA IOUCTPOOUH-—

TTOJIOXIM T eJIbE HEIX BOJIOKOH Y IIallleHTa IIO0CJIe JIeUeHNA MOXeT OBITH
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olnpenejyieHa C IIOMOmMBI OMOIICMM MBI C I[IPMMEHEHVEM M3BECTHHX
MeTOIMK. Hanpumep, OMOIICHMS MBI MOXeT OBTH B34Ta Yy IHallMeHTa U3
IIOOXOOAmeN MHIIIIE, TaKoM KaK IByIJlaBas MeIla I1JIeda.

A”anus IPOLEHTHOM  OOJM  OUCTPOOUH—-TIOJIOXUTEJIbHEIX BOJIOKOH
MOXeT OHTL NpOoBeleH IO JeueHUd U/UJIU IIOoCJe JieUeHUS UJIM B MOMEHTH
BpEeMeHU B TeuyeHNe Kypca JIEUEeHUS . B HEKOTOPHIX BapMaHTax
peanmmMzaluuy OUONCHI IIOCJIe JiedeHMsa OepyT M3 MBIILE, PaCHIOJIOXEHHON
KOHTpajJlaTepaJIbHO I[I0 OTHOWEHMI K Mblllle oJjd OMOICUM OO JIeUeHMUd.
AHaJM3 BKCIPpeCCUuM IUCTpodMHa OO UM IIOCJe JIiedeHMA MOXeT OBTh
OpoBeleH C MCIOJBb30BaHMeM JIIoOOTO IIOOXONAMeI'0 MeToma aHajlMs3a
oucTpodmHa. B HEeKOTOPEHIX BapMaHTax peanmzanmnmu
VMMYyHOTUCTOXMMUUECKOe OOHapyXeHMe I[IPpOBOOAT B Cpesax TKaHU U3
OMOIICHM MBI C I[IPUMEeHeHMeM aHTUTeJla, KOTOopoe HABJIAeTCd MapKepoM
ouCTpodmHa, TakoIro Kak MOHOKJIOHAJILHOE VI [IOJIMKJIOHAJIBHOE
aHTuTeJo. HanpuMep, MOXeT OHTbH IIPMMEHEHO aHTuTejyio MANDYS106,
KOTOpOe 4ABJIAETCA BHCOKOUYBCTBUTEJILHEIM MapKepoM IOUCTpodMHa. MoxerT
OBITE NPMMEHeHO Jiofoe INOOXOLAllee BTOPUUHOE aHTUTEJIO.

B HeKOTOPHX BapMaHTax peajiM3aluy NPOLEHTHYK IOJIK IUCTPOOMH—
[IOJIOXKUTEJILHEIX  BOJIOKOH pPAaCCUMTHBAKRT IIYTeM »OeJIeHUud KOJMYeCcTBa
[IOJIOXKUTEJIBHEIX BOJIOKOH Ha oOf0llee KOJMUECTBO IIOOCUMTAHHEIX BOJIOKOH.
OBpasz3usl HOPMaJIbHEIX MBI colepxaT 100% IUMCTPOOMH-TIOJIOXUTEJIbHEX
BOJIOKOH. TakuMm o06paszoM, I[POLEeHTHad OOJIS IOUCTPOOMH-TIOJIOXUTEJIbHEX
BOJIOKOH MOXeT OHTBH BHpaXeHa B IIPOLEeHTax OT HOPME. [JIS KOHTPOJIA
IPUCYTCTBUA CJIEOOBHX KOJMUECTE IOUCTPOOMHA B MHIILE OO JIeUeHMUd, a
TakXxe PeBEePTAaHTHHX  BOJIOKOH MOXeT OHTb YCTAaHOBJIEH  MCXOOHHM
YPOBEHE C MCIOJIE30BaHMEM Cpe30B MBI IIallMeHTa OO JIedeHud IIpU
[IoCYeTe OUCTPOPUH-IIOJIOXUTEJIBHEX BOJIOKOH B MHIIIAX I[IOCJE JIEUEeHUS.
3TO MOXeT OBTH MCIOJBE30BAHO B KadecTBe IIOPOTOBOI'O 3BHAUYEHUSa [IJIA
noncyueTa OUCTPOOUH-IIOJIOXKUTEJIEHEIX BOJIOKOH B Cpe3ax MBI BSTOT0
maluyeHTa I[IOCJle JlIeueHMsa. B OpyI'MxX BapMaHTax peain3aluy OKpalleHHEE
aHTUTeJIaMU CpesH TKaHeu Takxe MOXHO MCIIOJIE30BaThE 0JIsd
KOJIMYECTBEHHOTO OlpelelIeHNsa OUCTPO®MHA C I[IOMOWBI IIPpOIpaMMHOI'O
ofecrieueHrsa NOJsA aHalM3a u300paxeHur Bioquant (Bioquant Image
Analysis Corporation, Nashville, TN) . Obma g VHTEHCHBHOCTB
cCurHajsia QIrOopecLUeHUUM OUCTPOdMHA MOXeT OHTb [IpencTaBJleHa B

IIpoueHTaxX OT HOPMEL. [ToMMMO BTOTO, IJI4 OllpeleJIeHMA IIPOLEeHTHOI'O
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comepXxaHu4a OUCTPOOUH—TIOJIOXUT eJIL HEIX BOJIOKOH MOXeT OHITH
MCIIOJIE30BaH aHaJnM3 MeTOIOOM BeCTepH—OJIOTTHUHTA C I[IpMMeHeHMEM
MOHOKJIOHAJIBHEIX WJIM TIOJIMKJIOHAJIBEHEIX aHTUTEJI IIPOTUB OUCTPOOUHAE.
HampyMep, MOXHO MCIIOJIB30BATh AaHTUTEJIO NPpOoTUB mucTpodmHa NCL-Dysl
oT Leica Biosystems. AHaJIM3 IMOIPOILEHTHOTO CoOIepXaHMsa OUCTPOPUH—
MOJIOKUTEJIb HEIX BOJIOKOH TaKxe MOXEeT OHITB npoBeneH noyTeMm
OIIpenmeJieHMAa HBKCIPeCCUM KOMIIOHEHTOB CapKOIUIMKaAaHOBOI'O KOMILJIEKCa
(BOv) m/mnm HeWpoHaJ bHOMW NO-cmHTaze (NOS) .

B HekKOTOpHX BapMaHTax peajM3alumMu JiedeHrue C [OIpUMeHeHUeM
KOHEBIOI'aTa aHTMCMBEICJIOBOI'O OJIMI'OMepa COIUIaCHO HaCTOAWlEMY pPaCKPETHUIO
3aMenJigeT W YMeHbIaeT IpOTpeCCUPYIIYI0 OMCOYHKIIIO n/nam
HeOoOCTaTOUHOCTE OHXATEeJIbHEIX MBI Yy HDauueHToB ¢ MO, KOTOPHeE
MOXHO OBUIO OB OXMOAaTb B OTCYTCTBME JIeUEHUI. B  HeKOTOPEHIX
BapraHTax peanmnsaunm JeueHue c NpUMeHeHeM KOHEBOI'aTa
aHTMCMEICJIOBOTO OJIMT'OMEpa COIJIaCHO HacCToAlleMYy PacCKPHTHUIO MOXeT
YMeHbBIIaTh ZN)RZN YCTPaHATH HeOoOBXOOMMOCTbL BO BCIIOMOTaTeJIbHEIX
MepPOIPUATUAX OJA BeHTUIIAUUM JIeTKUX, KOTOpPYI MOXHO OBIJIO OH
OXMIOAThL B OTCYTCTBME JeUueHMA. B HEKOTOPHX BapMaHTax peajin3aluuu
onpenejyieHVe QYHKLUMM BHEMHETO OHXaHUSI OJS OTCJIEXMBAHUA TeUueHUI
3aboJieraHud, a Takxe OlleHKa I[IOTEHUMaJIbHOTO  TepalleBTUUYeCKOT'O
BMellaTeJIbCTBa BKJIKUAKT OolIpelefleHre MaKCUMaJIbHOTO OaBJIeHMS (as3H
BOgoxa (MIP, MIB), MaKCMMaJILHOT'O IaBJieHMs (pas3u BHOoOxa (MEP, MIBI)
“  QOPCHUPOBAHHOM XMIHEHHOM eMKOCTHM JeTkux (OXEJ). MIP wu MEP
OIIpenelIdnT YPOBEHL IaBJIEHMA, KOTOPOe UeJIOBEeK MOXeT CcO3IdakBaThb IIpU
BIOOXe W  BHIOOXE, COOTBETCTBEHHO, W 4BJGKTCHA UYBCTBUTEJELHBMA
moxKasaTeJIaMU CUMJIBL OBXAaTeJIbHEX Mbmil. MIP 4gBJgeTcs Mepol cjlabocTu
oradparMel.

B HeKOTOpPHX BapMaHTax peajuszaluuu MEP MOXeT CHMXaATLCH IO
IOSABJIEHUSA M3MeHeHUM B IPYIMX TecTax OYVHKIUM JIeT'KMX, BRJoUYas MIP
n OXEJI. B HeKOTOPHX BapMaHTax peajauszaumm MEP MoXeT HABJIATLCA
PaHHUM VHIVKATOPOM pecnupaTopHOM OUCOYHKIAN . B HEKOTOPEIX
BapmMaHTax peanuszaumm OXEJI MoxeT OBTH MCIOJB30BaHa OJIS MW3MepeHUId
obmero obbeMa BO3IOYXa, BHIOEIXAaEeMOTO BO BpeMsad QOPCUPOBAHHOTO
BEIDOXA IIOCJIe MaKCHMMaJIBLHOTO BIOXa. Y naumeHTOoB Cc MIOHO @ OXEJI
YBeJIMunuBaeTCHd rapaJijieJibHO C PUBUUeCKMM POCTOM OO PaHHEeTO

[IOOPOCTKOBOT'O BO3pacTa. OIOHaAKO, IIOCKOJIBKY POCT 23aMelJIdeTCd WIKu



33

3aIepPXUBaeTCA BCJIeOCTBUE IpOoTpecCcUpOBaHmUA 3aboJieBaHmd, a
MEIIEUHaa CJlIaboCTk NOIpOTpPecCHUupyeT, rnocjyie 10-12 JleT XM3HeHHAad
EeMKOCTE JIETKMX BXOIOUT B HUCXOOAMyK (Ga3y U CHWXaeTCHad CO CpeOHeHn
CKOpPOCTBK OT IpuMepHO 8 5no 8,5 TMpoleHTa B TIOO. B HEKOTOPHX
BapMaHTax peajus3aluy IIPOLeHT IporHo3upyeMoro MIP (MIP ¢ ydueToMm
MacCCH) , TIPOLEHT IIpoTHO3upyemMoro MEP (MEP ¢ yueToM BO3pacTa) u
IPOLEHT NpoTHO3UMpyeMon OXEJI (OXEJI c ydeToM BO3pacTa M pocTa)
ABJIATCA OOIOJIHUTEJIbHEMY MUCCJIeOyeMEIMM IIoKa3aTeJIaMA.

TepMMHEL «CYOBEKT» M «IalMeHT» B KOHTEKCTe HacCTOoAmeI'o
ONMCaHMA BRJOUAKT JIIOOe XMBOTHOE, KOTOPOe IMNIPOABJILAET CUMITOM WJIIM
IIOOBEPXEHO PUCKY IMIPOABJIEHMSA CHUMIITOMa, KOTOPHM MOXeT I[IOoIJIeXaThb
JIeUeHUIO c [IpMMeHeHeM KOHEBIOT'ATA AHTUCMEICJIOBOT'O oJIMIoMepa
COTJIaCHO HacCTOoAlleMy PacKpHETUID, Kak TO CYyOBeKT (MM IIalueHT),
KOTOpEM uMeeT MO, wuiau MIOB, wnuimu Jo00¥ M3 CUMITOMOB, CBSASaHHHX C
STUMM  COCTOAHUAMU (HanpuMmep, IIOTEep  MBIIEUHHX  BOJIOKOH) ZNRZN
[IOOBepTraeTCad PUCKY MX BO3HMKHOBeHMA. llogxondmme CyOBeKTH (MJIU
NalMeHTH) BRJKYART JIabopaTOPHBIX XMBOTHHX (TakMX KakK MHIIb, KPHCA,
KPOJIMK WMJIM MOPCKas CBMHKA), IOOMAMHWM CKOT UM OOMAMHUX XUBOTHHX,
WY [OIMUTOMIEBR (TakKMxX Kak KOomlka MM cobakKa). BKJIOUEeHBE IIPMMATH, He
ABJIAKMMEeCS JIOObMM, WM, OPEeOIOUTUMTEJIbHO, HNallMeHTH (MM CyOBEeKTH),
ABJIAINECH JIIOOLMU . Taxkxe BKJIIOUEHE CIIOCOOEL NPOOyLUPOBaHMA
OUCTpodMHa Yy CyOBeKTa (MM DaluMeHTa), MJMe lel'0 MyTaluuio I'eHa
OUCTPOOUHE, KOoTopasd MOXeT OHThE CKOPPEKTHMPOBaHa IIpU  I[IOMOIIU
IpollyCckKa B2K30Ha 45.

dpasmu KCUCTEMHOE BBEeIOEHUEY, «BBOIVMEIM CUCTEMHO»,
«IIepubeprdyeckoe BRBReIeHME» U «BBOIUMEM HepudeprUecKM» B KOHTEKCTEe
HaCcTOAWETO OIMCAaHMA O3HauallT BBeIeHME COEeOUMHEHUA, JIeKApPpCTBEHHOTI'O
CpenocTea VI OIPpYyTOTO BelleCTBa, OTJINYHOE oT BEeIeHUSA
HENOCPEeOCTBEHHO B LEHTPAaJIbHYID HEPBHYD CHUCTEMY, B pesyjabTare
KOTOPOTO OHM I[IOCTYIalT B OpPraHM3M IIallMeHTa M, TakuM o0pasoM,
[IoOBepramnTca MeTadboJIM3My M IOPYTMM IIOIDOOHEIM IIpolleccaM, HallpuMep,
[IOOKOXHOE BBeIeHUE.

dpasa «HaleJMBaKla g [IOCJIEOOBATEJILHOCTE » OTHOCUTCH K
IOCJIENOBATEJNBHOCTY a30TUCTHX (HYKJEOTUIOHEIX) OCHOBaHMM OJIMTOMEpa,
KOTOopasd KOMIIJIeMeHTapHa I[I0CJIeNOBaTeJIbHOCTY HYKJIEeOTUIOOBR B I1eJIeBOu

Hpe—MPHK. B HeKOTOPEX BapMaHTaX peaJiM3allliM HaCTOoAIeI'O PaCKPEITUA
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IOCJIENOBATEJBEHOCTE HYKJIEOTHIOB B LejleBoM Ope-MPHK mnpelcTarJgeT
cobom calT oTxuI'a BK30Ha 45 mnpe-MPHK mucTtpodmHa, OOO3HAUEHHEMN
kak H45A(-03+19).

«JleueHnue» cyOwbekTa (HaopuMep, MIEKOIMTaKrIero, TaKor'o Kak
YeJIOBEK) WMJIM BO3IENMCTBME Ha KJIEeTKY IpPelcTaBJigeT coboM JmdoM THUil
BMellaTeJIbCTBa, IPMMEHAeMOTO OJIS TOTO, UYUTOOH M3MeHUTL eCTeCTBEHHHMN
IyTh pas3BUTUA CyOBeKTa WM KJIeTKKM. JledeHre BKJIOUaeT, HO He
OT'paHMurBaeTCHd [IepeurCIIeHHEM, BBeIeHNE oJIMroMepa WNJIn ero
bapMalleBTMUECKOM  KOMIO3MUMM UM MOXeT OHTb OCYHNEeCTBJIeHO Jmbo
OpodmiiakTUUecky, JmMbO IIOCJie Hadajla [IaTOJIOTMUeCKOT'O COOHTHA WA
KOHTaKTa C DSTUOJIOTUUEeCKMM pakTopoM. JleueHMre  BKJKUaeT Jiodoe
KeJjlaeMoe BO3OeMCTBMe Ha CHUMITOME WM [IaTOJIOTMUYeCKUM IIPOoLlecc
3aboJIeBaHUA WM COCTOAHMA, CBA3AHHOTO C OeJIKOM IOUCTPOOMHOM, Kak
TO IIPM HEKOTOPHX GopMax MHBIIEYHOM IOIUCTpOodMM, M MOXeT BKJIOUATE,
HalprMep, MMHUMAJIbHBE WM3MeHEHMA WM VYJYUYIEeHMA ONOHOTO MM 0oJiee
onpenesigeMHx MapKepoB 3aboJieBaHMA WM COCTOAHMA, [oIJieXalero
JeueHMO. TakXe BKJIIOUEHH «IPpOQMIIaKTHMUECKMEe»  CIOCOOH JIeUeHUH,
KOTOpPEHE MOTYT OBITEB HallpaBJIE€HE Ha CHIIDKEHMEe CKOPOCTHA
oporpeccuporaHmusa 3aboJieBaHuAag WMJIM COCTOSHUSA, IIOAJIeXallel'o JIEeUeHMU,
3a0epXKy  HacCTyIJIeHusa  5SToro  3abojieBaHMsa WM COCTOSHMSA WU
YMEeHBIIeHMEe TSXeCTM eI'0 Hadajla. «JledeHue» WM «IIpodMilakTHUKa» He
o6sa3aTelIbHO O3HavaeT [IOJIHOE yCTpaHeHue, n3JjiedeHue W
npenoTBpalleHre 3aboJieBaHuA WM COCTOSHMSA WM CBSA3aHHBIX C HUM
CUMIITOMOB .

B HekOTOpPHX BapMaHTax peajiM3alluy JIedeHVe C IIpUMEeHeHUEM
KOHBT'aTa aHTUCMEICJIOBOTO OJIMI'OMEepa COIJIACHO HAaCTOAMleMY pPaCKPHTU
BHI3EIBAET yBeJIMueHue IpOnyLUMpPOBaHW A OUCTpOodUHA de novo,
3a0epXrBaeT IpoTpecCUuporaHue 3ab0JIeBaHuUAd, 3aMenjsaeT VI
YMEHBIIaeT IIOTEPK IIOOBWXHOCTM, CHMWXaeT BOCIAaJIeHMe MHIL, yMeHbllaeT
[IOBPEeXIeHe MHIL, YyJydllaeT QYHKLUMIO MEBINL, YMeHbIaeT IIOTepn QYHKLIUN
JeTKVX U/WINM YCUIMBAeT peTreHepalMrio MBI, KOTOPHE MOXHO OBJIO OH
OXMIOaThE B OTCYTCTBME JIeUeHMs. B HEKOTOPHX BapuaHTax peajm3alnn
JleueHre CIOepXMBaeT, 3alepXypBaeT WIM 3aMeljidgeT IIpolpeCcCHpOBaHMe
3aboJleBaHuAg. B HEeKOTOPHX BapuaHTax peanm3alunmu JleueHue
IonnepXreaeT IIOOBVMXHOCTE MWJIM yMeHbIIAeT IIOTepK [IOOBMXHOCTM. B

HeKOTOPEIX BapMMaHTaxXx peayimzalumm JIeUeHN1e IogomepxmMpaeT (]_)yHKLU/IIO
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JIETKUX WM YMEeHBIIaeT TOTepk QYHKUIUM JIETKMX. B HEeKOTOPHIX BapMaHTax
peanrzaluM  JIeUeHue IOoIOEepXMBAaeT WM YBeJUMUMBAET  pPacCCTOSHUE
YCTOMUMBOM XOObLOH VY TIallMeHTa, OlleHMBaeMoe, HallpMMep, C IIOMOILIO
TecTa 6—MUHY THOM XOObOH (6 TIX) . B HEeKOTOPEIX BapMaHTax
peajgrsalMM JIeueHMre IMOoOIepXrBaeT MJIM CoKpalaeT BpeMsS XonbOw/6era
Ha paccTodgHue 10 MeTpoB (TO e€CThb TecTa XOIObLOH/Oera Ha pPacCTOSHUE
10 MEeTPOB) . B HEKOTOPEHIX BapMaHTax peannsanmnum JieueHue
[IONIepXUBaeT WM COKpallaeT BpeMs BCTaBaHMSA M3 IIOJIOKEHMS JieXa Ha
CIIMHE (TO ecTb TecTa BpPeMeHM Ha BCTaBaHUue) . B HEeKOTOPHX
BapMaHTax peajJu3aluy JeueHUe IOoOIepXUuBaeT WJIM CoKpallaeT BpeMsd
noneeMa IIO UYEeTHpPeM CTaHOapTHHEM CTYIIEeHAM (TO €CTb TecTa I[IoObeMa
IO UYeTHpeM CTyIeHSIM). B HeKOTOPHX BapMaHTax peajM3alluu JeueHUe
COepXrBaeT WJIM CHMXaeT BOCIaJlIeHMe MBI Yy IIallMeHTa, OlLleHMBaeMoe,
Hanopumep, ¢ nomMompi MPT (Hanpumep, MPT wMBIOLI HOT') . B HEKOTOPHX
BapMaHTax peajms3aluuy C OoMollbln MPT NOpOBOIOAT OIpemelleHMe B pPeXxuMme
T2 w/uiau onpemesigioT XUPOBYHL O(pakuyuio IOJd BHABJIEHUMS  MBIIEUHON
ODere”Hepaummu. C nomombio MPT MOXHO BHEABUTE M3MeHEeHUA B CTPYKType U
cocTaBe MHIIL, BE3BaHHEE BOCIIaJIeHMEeM, OTeKOM, IIOBpeXIeHMEeM MBIl U
XUPOBOM MHMIILTpAalLMe .

B HeKOTOPHX BapMaHTax pealu3aluM JedeHue C [IpMMeHeHMVEM
KOHBIOTaTa aHTUMCMEICJIOBOTO OJIMI'OMepa COIJIaCHO HaCTOAMEMY pacCKPBTUIO
BHIBHIBAET yBeJIMueHue IPpOOyLUMPOBaHMUSA OMcTpodmHaA de novo u
3aMenJigseT WJIM YMeHBIaeT IIOTepKn IMIOIOBMXHOCTHM, KOTOPYI MOXHO OHJIO
OH OoXMIOaTL B OTCYTCTBMe JleueHMsa. Hamnpumep, JedueHMe  MOXET
CTabMIM3UPOBATE, IIOONEPXMBATH, YJYyUllaThk WMJIM IIOBHMATH CIOCOOHOCTH
K xonok0e (HaopuMep, CcTabuiamszaluusa IIepelBWXeHud) Yy cybbekTa. B
HEKOTOPHIX BapMaHTax peann3zaluumn JieueHMe NoanepXmuBaeT VIV
yBeJIn4YMBaeT paccTosaHue YCTONUMBOM XOOE OB N nalnumMeHTa,
olleHMBaeMoe, HalpuMep, C IIOMOIbID TecTa 6-MMHYTHOM XOOBOH (6
TIIX), oIMCaHHOTO B MCTOUHMKe McDonald et al. (Muscle Nerve,
2010; 42:9606-74, ComepXaHre KOTOPpOI'O BKJIUEHO B  HacTodllee
onMcaHMe TIOCPEeIOCTBOM CCHJIKM) . JV3MeHeHMe PacCTOSHMSA 6-MMHYTHOM
xonbOE (6 MWD) MOXeT OBTE BHPaXeHO B BuIe abOCOJIIOTHOT'O 3HAUYEHUS,
VM3MEeHEHWS, BHPAaXeHHOTO B IMPOLIeHTax, WM M3MEeHEeHWMS, BHPaXeHHOTO B
% TIPOTHO3UMPYEMOT'O 3HaueHMsS. B HEKOTOPHX BapuaHTax pealn3aluu

JIeUeHNre IogomepxmBaceT mJm yBeJIMurBaeT pPacCcCTOAHUE yCTOﬁT{MBOﬁ
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xoneO B 6 TIIX 1o He OoJjiee uyeM 20% pmeduumMTa II0 CPaBHEHMIOD CO
S3IOOPOBEIM CBEPCTHUKOM. PesyJgbTaTH I[HalMeHTa c MIO B 6 TmX
OTHOCUTEJILHO OOHUHEX pPe3yJIETaTOB 3IO0POBOTO CBEPCTHMKA MOTYT OHTH

Q

ompeneJieHE oyTeM BEUMCJIEHU A % IPOTHO3UPYEMOTO 3HAUEeHU .
HampuMmep, % OPOTHO3MPYEMOT'O 3HadueHMsd 6 MWD mjiIg MyXdMH MOXeT OHTHb
paccumMTaH C MCIOJIBE30BaHUMEM CJeOypnlero ypaBHeHus: 196,72 + (39,81
X BO3pacT) — (1,36 X Bo3pacT?) + (132,28 x pocT B MeTpax). g
KEeHIIMH % I[IPOTHOBMPYEMOT'O 3HaueHusda 6 MWD MoxeT OBHTB paccuMTaH C
MCIIOJIE30BaHMEM CJIeOyplero ypaBHeHmusa: 188,61 + (51,50 x BospacT)
- (1,86 x Bos3pacT?) + (86,10 x pocT B MeTpax) (McTouHMK Henricson
et al. PLoS Curr., 2012, version 2, comepXaHMe KOTOPOTO BKJIOUEHO
B HacTodllee ONMCaHMe IIOCPeNCTBOM CCHUIKM) . B HEKOTOPHX BapMaHTax
peaamnsanmum JleueHue C IpVMeHEeHMEM AHTUCMEICJIOBOTO oJiMroMepa
YBeJIMUMBAET PacCTOSHME YCTOMUMBOM XOOLOH Yy MHalMeHTa OT MCXOOHOTO
3HaueHMsa po ©HoJjiee uem 3, 5, o6, 7, 8, 9, 10, 15, 20, 25, 30 wmm
50 MeTpoB (BKJKUAS BCe LeJIOUMCJIEHHEE 3HaueHUd MexOy YKa3aHHBMA
3HAUEeHUAMA) .

[ToTepsa OQYHKLUMM MBIIL Yy DalUMeHTOB C MO MOXeT IIPOUCXOIUTHL Ha
boHe HOPMAJILHOTO POCTa UM Pa3BUTUS B IOeTcTBe. [elCTBUTEJILHO, VY
neTey wMJIamgmero Bo3pacTa ¢ MO MoxeT HabooaTbcsa YBeJIMUeHU e
paccTosaHUSA, IIPOMIOEHHOTO B Ipollecce 6 TIIX, B TeueHMe IpuMepHo 1
roma, HeCMOTpSd Ha I[OIPpOoTpeccHupyrlee HapylleHrMe QYHKUMM MBI, B
HEKOTOPEX BapMaHTax peamsz3auuu 6 MWD naumeHToB C MIII CpaBHUBAKLT
C OOBUHEIM 0O0pa30oM pPasBUBAKRIMMUCA KOHTPOJBHEMU CYOBEeKTaMrM U C
CYIIECTRYIVMYA HOPMATUMBHBEIMM ITaHHBIMM COINOCTABMMEX IO BO3pacTy u
IoJIy CyObLeKTOB. B HEeKOTOPHX BapMaHTax peajM3allMyM HOPMAJILHBM POCT
M Ppa3BUTHMEe MOI'YT YUUTHBATLCS C MCIOJIB30OBaHMEM YypaBHeHUSa Ha
OCHOBe EO3pacTa M pocTa, COOTBETCTBYKRIETO HOPMATUBHEM ITaHHBM.
Takoe ypaBHEeHMe MOXHO WCIIOJIE30BaTh NOJid IIpeobpas3oBaHusa 6 MWD B
IIPOLEHT I[NIPOTHO3UPYEMOTO (% IIPOTHO3MPYEMOI'O) 3HaueHuda y CyOBeKTa
c  MIOI. B HEKOTOPHX BapMaHTax peajausalumum aHaJins3 OAaHHBEIX %
IPOTHO3UPYeMOTO 6 MWD gdBjigeTcsd CIOCODOM ydeTa HOPMaJIBHOT'O pocTa
M Pas3BUTHMA U MOXeT IIoKas3aThk, UTO I[IPUPOCT O(YHKUMM B pPaHHEeM
BO3pacTe (HaIpMMEpP, B BO3pacTe 7 WIM MeHee JIET) yKa3HBaeT CKoOpee
Ha CTadbuJbHyl, UeM YJIyUullalylCcsad XapaKTepUCTUMKY Yy DaluMeHToB ¢ MIONO

(McTouHMK Henricson et al. PLosS Curr., 2012, version 2,
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comepXaHMe KOTOPpOI'O BKJKUEHO B HACTOAMee ONMCaHuWe IIOCPelCTBOM
CCRUIKM) .

CucTeMa HOMEHKJIATYPH aHTUCMHBCJIOBEX MOJIEKYJI OBJIa IIpelJoXeHa
u onyBJIMKOBaHa nJis ompenejyieHUI  pas3JMuuMy MexXOy  pasJIMUHBEMU
aHTMCMEBICJIOBEIMM MoOJIekyJaMMu (cM. Mann et al., (2002) J Gen Med 4,
044-654) . STa HOMeHKJIaTypa cTaljla ocoBeHHO aKTyaJIbHOM npu
TEeCTUPOBAHUM HECKOJIBKUX HE3HAUUTEJIBHO OTJIMYaKIMXCSA aHTUCMBICJIIOBEX
MOJIEKYJI, HallpaBJIeHHHX Ha OIOMH ¥ TOT Xe IeJJeBOM YyYaCToOK, Kak
[IoKasz3aHO HUXe:

H#A/D(x:y) .

[leprasg OykBa oOO3HauvaeT BUI (HamopuMep, H: uyesioBexk, M: MbIL,

C: cobaka) . BHak «#» obOo3HauaeT HOMep  LeJIeBOTO SK30HAa
nucTpodmHa. «A/D» ofo3HavaeT AaKUEeNTOPHB MM IOHOPHEI  CaMT
CILIaliCMHI'a B Hadajle M B KOHIle »5K30Ha, COOTBETCTBEHHO. (X V)

IpencTaBJIgT COOOM KOOPOMHATH OTXUIA, TIOe «—» WIM «+» YKasHBaoT
Ha MHTPOHHHEE MWMJIM DK30HHHE IIOCJIENOBATEJIBHOCTM, COOTBETCTBEHHO.
Hanpumep, A(-6+18) ©OymeT yKa3HBaThL Ha I[IocJenHre 6 OCHOBaHUM
MHTPOHA, INpellecTBYMeIo IeJIeBOMYy SK30HY, U IepBhHe 18 OCHOBaHUM
11eJIeBOTO BK30Ha. bamxaummy canT cljlalicuHIa OyIeT aKIeIlITOoPOoM,
[IORTOMY DSTUM KoopIMHaTaM OyIeT IIpedmecTBOBATHL «A». OIMCHBAMIMMA
KoopIOMHaTaMM OTXMI'a IJIS OOHOPHOTO calTa CcIJlalicMHIa MOTYT OHTh
D(+2-18), rme 1nocJjiegHMe 2 OCHOBAHMSA DK30HA U IIepBhHe 18 OCHOBaHUM
MHTPOHA COOTBETCTBYIT CaMTy OTXMUIa  aHTUCMECIIOBOM  MOJIEKYJIB.
[IOJIHOCTBLI0 SK3O0HHHE KOOPIOMHATH  OTXMUIa OyoyT o003HAaUeHHB Kak
A(+65+85), uTO OB3HauvaeT canuT Mexny 65-M m 85-M HyKJIeoTHMIaMM OT
HauaJla OaHHOTO 2K30Ha.

II. AHTUCMEICJIOBHE OJIMT'OMEPEH

A. KOHTEOIaAaTH AaHTUCMEICJIIOBHX OJIMT'OMEPOB VI MHIOYKIIUM IIPOIIyCKa
sxB0Ha 45

B HeKOTOpPHX RBapMaHTax peajM3alyuy KOHBII'ATE aHTUCMEICIIOBEX
OJIMTOMEPOB COIJIACHO HACTOHIleMYy PaACKPHTUID KOMILJIEMEHTAPHE LeJIeBOMY
Yy4acTKy 32K30Ha 45 TIeHa IMCTpodMHa ¥ MHOYLUMPYIT IIPOINYCK BK30Ha
45. B 4YacTHOCTM, HacCTOAMlEee PaCKPHEHTUE OTHOCUTCH K KOHBOIaTaM
AHTUCMBICJIOBEIX OJINT'OMEPOB, KOMILJIEMEHTaPHEIX LeJIeBOMY YU4acTKY
5K30Ha 45 npe-MPHK nucTpodmHa, o0003HaAUeHHOMY KaK calT oTxura. B

HEKOTOPHX BapMaHTax peajiM3aluy cauT OoTXuTa OIpelcTaBigeT cobou
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H45A (-03+19) .

KoHE®nTaTH AHTUCMEICJIOBEIX OJINTOMEPOB COTJIaCHO HaCTOAIeMy
PACKPHTHI HalleJleHH Ha IOIpe—MPHK 1OgucTtpodmMHa M MHOYUMPYIOT OIPONYCK
DK30HA 45 TakuM  obpas3oM, UTO OH MCKJKUYaeTCcsa U3 3peJioTo
CILJIaCMPOBAHHOTO TpaHCckpunTa MPHK wmiIM ©ODOOBepraeTCsda OPONycky. C
IIOMOMBI0 IIPOIIYyCKa 5SK30Ha 45 OpoMcxXOoOMT BOCCTAHOBJIEHME HapylleHHOMU
pPaMKM  CUMTHBaAHUA 10O CoCTOAHUA, COOTBETCTBYKIETO MyTallUM B
npenejiax paMKM CUMTEBAHUA. [TockoJsibky MO BKJIOUAET pPa3JIMUHEE
TeHeTUUeCKMre IIOOTHUIIEL, KOHEBII'aTH AHTMCMEBICJIOBEIX OJINTOMEPOB
COTJIaCHO HacTodlleMy  PacCKpPHTUID OBUIM  CHelUMaljlbHO  BHIIOJIHEHHL C
BO3MOXHOCTEID OOecliedeHMsa IIPOIlycKa 5K30Ha 45 npe—-MPHK nmmucTpodmHa.
MyTaunr npm MO, KOTOpPBEE MOT'YT OHTH CKOPPEKTUPOBAHE IIPM [IOMOIIN
IpoIlyCKa 2K30Ha 45, BKIOUAT NOAOTPYINY HaluMeHTOoB c MIIO (13%).

[TocnenoBaTeJIbHOCTD a30TUCTEX (HYKJIEOTMIOHEIX ) OCHOBAHUM
KOHEBOI'aTa AaHTUCMBICJIOBOTO OJIMT'OMepa, KoTopad MHOYLUMPYeT IIPOIyCK
DK30HAa 45, BHIIOJIHEHA C BO3MOXHOCTEBI oBecrieueHnd ee
KOMIIJIEMEHTAPHOCTM KOHKPETHOM LeJIeBOM IIOCJIemoBaTeJIbHOCTM B DKB0HE
45 npe-MPHK  gucTpoduHa. B  HeKOTOPEHX BapMaHTax peamsaumm
AHTUCMEBICJIOBOM OJIUTOMEP B cocTaBe KOHBOIT'aTa AHTUCMEICJIOBOTO
oJIMTOMepa IpencTaBJigeT cobolm PMO, Tme kKaxmoe MOPQOJIMHOBOE KOJLIIO
PMO cBAg23aHO C Aa30TUCTEIM (HYKJIEOTMIHBEIM) OCHOBAaHMEM, BKJOUaA,
HalpyMep, a30THUCTHe (HYKJIeOTHMIHHE) OCHOBaHMUA, colepxamuecs B JHK
(ageHMH, LMTORMH, I'YAaHMH M TMMMH) .

B. CBoliCTBa KOMIIOHEHTOB OJIMI'OMEPOB

KoHBo0IaTH AHTUCMEICJIOBEIX OJINTOMEPOB COTJIaCcHO HaCTOAIEMY

PaCKPEITHO MOTWYT comepXxaThb PasJIMYHEIE KOMITOHEHTEI AHTHVCMBICJIOBEIX

OJIMT'OMEPOB . [TprMe pH KOMITOHEHTOB OJINTOMEPOB BKJIOUAKT, Bes
OTpPaHMYeHNH, MOPQOJIMHOBEIE OJIMT'OMEPH, MOIVOUIIMPOBaHHEE
dpochopoTHMOaATOM OJINUTOMEPHI, MOIOUOUUINPOBAaHHEE 27 —0—-MeTUJILHOM

TPYIIIOM OJUTOMEPH, IMelTUIHYID HYKJIEMHOBYID KUcJIOTY (IIHK), 3aKpHTVYO
HYKJIEMHOBYIO KUCJIOTY (3HK) , dbochopoTHMOaTHHE OJIMT'OMEPEHI,
MOOMOUUMPOBAHHEE TpyHmnon 2/ -0-MOE oJuIOMepH, MOIUOULMPOBAaHHLIM
rpynmnoi 2’ -pTop OJMUIOMEp, HYKJEMHOBHE KMCJOTH, coIepxamue 2'-—
0,4"-C—2TUJIEHOBHM MOCTHK (ENA) , mrpuunrjgo—JHK, dochopoTHMoaTHHE
CyOBenIMHMUE TpUIKKJIO-IHK, MoOMOMUMpPpOBAaHHHEe TpyHmon 2'-0-[2- (N-

MeTUJIKapOaMouWil) —2T1JI] — OJIMTOMEPH, BKJOUad KOMOMHAIIMM JIOOBX U3
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[IepeuncJIeHHEX BHIe. MoamuduIMpoBaHHEE QochopoTHMOaTOM M TPYIIOM U
2’ —0-Me— KOMIIOHEHTH MOTYT OHTEL O00BLeIMHEeHH C I[IDoJydeHmeM 2’ 0-Me-
bochopoTHOaTHOM OCHOBHOM Lemmn. CM., Halpumep, oyoaukaumum PCT NN
W0/2013/112053 wm WO/2009/008725, comepxaHre KOTOPHX IIOJHOCTLIO
BKJIKUEHO B HacCTOflee OIMCaHMe TIIOCPENCTBOM  CCHUIKMU. TUoBHE
BapMaHTH peaju3aluy XVMUUeCKUX KOMIIOHEHTORBR OJIMI'OMEPORBR COTJIACHO
HaCTOAMEMY PACKPHTUIL OOIIOJIHUTEJIEHO OIMCAaHBE HMXE.

1. enTmpoHEe HYKIJIeMHOBHe kucJoTH (I[THK)

[TenTUOHEIE HYKJIEMHOBEE  KUCJIOTEL (ITHK) IpencTaBIgoT Ccobomn
aHajioru IHK, OCHOBHasd LEellb KOTOPHX MMeeT CTPYKTYPHOEe CXOIOCTBO C
OCHOBHOM lelbl, COCTOANEN M3 3BeHbeB Oe30KCUPUOO3H, M COCTOUT U3
3BEHLEB N- (2—-aMMHOBTWUJII) —TJIMLIMHA, K KOTOPEM [IPpUCOEeOMHEHE]

NUPUMUIOMHOBEE WJIM I[IYPUMHOBEHE OCHOBaHMA. IIHK, conmepxalne IIPUPOIOHEE

IIMPVIMVIOVHOBEE u IIYPVMHOBEE OCHOBaHMA, I‘M@pMHMBYIOT c4d C
KOMIIJIEMEHTapPHEIMN oJimIroMepaMm1m B COOTBETCTBMIM C IIpaBUIJIaMI
CliapmMeaHMAg OCHOBaHUM YorcoHa—Kpuka u C TOUKM 3peHMnAd

pacrosHaBaHUA Iap OCHOBaHUM wuMuUTupyloT [THK (Egholm, Buchardt et

al. 1993). OcHoBHYI lLelb IIHK cocTaBJg0T IIelNTHUIHEIE CBS3M, a He
pocoonmsdUpHEIE CBA3M, UTO »OeJIaeT MX XOPOoWo MNOOXONOANMMM  OJIS
AHTUCMEBICJIOBOTO IPMMEeHeHMs (CM. CTPYKTYpY HMxe). OCHOBHas lelb

ABJIIETCA He3apsXeHHOM, B pel3yJbTaTe UYero o00pal3ylnTcsa OYIJIeKCH
[THK/OHK W [THK/PHK, KOTOPEIE OEeMOHCTPUPYIOT IIOBEIIEHHYIO
TepMOCTabUIIBHOCTE . ITHK He pacrosHaKnTCAa HYyKJIeas3aMu VI

npoTeasamMu. HeorpaHuuMBawmuy OpuMmep [IHK OpencTaBJIeH HUXE.
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3BCHO
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MosTopsiiomeecst : NIR {f
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IIHK

HecmoTpa Ha paluKajJbHOE M3MEeHeHMe CTPYKTYPE I[IO CPaBHEHUI C
IPUPOOHOM CTpyKTypoM, IIHK CHoco®HE K CHeUMOUUHOMY B OTHOMEHUU
[IOCJIenOBATEJILHOCTM CBA3BBAHMI B QopMe cnupasu ¢ [THK wam  PHK.
XapakTepucTuky I[ITHK BrJIOUaKT BHCOKYKD a@dMHHOCTE CBASBBaHUA C
KoMIJieMeHTapHo¥ IOHK wmiam PHK, pecrabunmsupyiomuy 5b0bekT, BHBBaAHHLIN
OMMOOUHEM CllapMBaHMeM IIaph OCHOBAaHUM, YCTOMUMBOCTL K IOeMCTBUIO
HyKJleas U IOpoTeas, rubpunmnuzaumio ¢ JHK wmiam PHK He3aBMCHMMO OT
KOHIEeHTpalUuM CcoJiu ¥ obpasoBaHMe TpUIJIekca C ToMonypuHoBOM IOHK.

KomMmniaHusAa PANAGENE™ paszpaboTalna CODCTBEHHEE comepxamme BTC

MOHOMEPEL [THK (BTC; BeH30THas30JI-2—CyJIbOOHMIIbLHA A TpyIna) u
COBCTBEHHHM crioco® OJIUTOMEPUBALUN . OmMroMepmsalumg [THK C
[IpMMeHeHEeEM comepxammx BTC MOHOMEPOB [THK COCTOUT ns

IOBTOPAKMNUXCS LUKJIOB CHATKA 3allMTH, CBSA3HBaHUA U KOIUPOBAHUA.
THK MOTyT OBTbL TIOJIyYeHH CUHTEeTUUYeCKM C IIpUMMeHeHreM Jiodon
METOOVKM, W3BEeCTHOM B »aHHOM oBOjJacTu TexHUKM. CM., HalpUMep,
nmaTeHTe CIIA NN: 6969766; 7211668; 7022851; 7125994; 7145006 wu
7179896, CMm. Takxe narTeHTH CIA NNe: 5539082; 5714331 m 5719262 o
IIOJIYUEeHUU ITHK. HOIIOJIHUT eJIE HEE CcCBeleHud e} COeIMHEeHUAX ITHK
IpuBeleHE B MCTOUHMKe Nielsen et al., Science, 254:1497-1500,
1991. ConepxaHMe KaXOOTI'O U3 YIOMSHYTEX BHIIE MCTOUHMKOB IIOJIHOCTHIO
BKJIDUEHO B HacCTodllee OIMCaHMe IIOCPEeIOCTBOM CCHUIKMU.

2. BaxpHTHE HYKJIEMHOBHE KHUCIOTH (3HK)
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KoHBROTIaTH aHTUCMEBEICJIOBEX OJIMTTOMEPOB Tarkxe MOI'YT COoIoepXaThb

CYODBEeOIMHNIE «3aKPHEITOM HYKJIEMHOBOM KMCJIOTHDY (3HK) . «3HK» gBadioTcsa
npencTaBUTEJISIMA KJlacca MOOMGMKALIUM, Ha3HBaeMoOTO MOCTUKOBOM
HYKJIEMHOBOW  KMCJIOTOM (MHK) . MHK xapakTepu3yeTcsa KOBaJIEHTHOMU

CBA3BI KOTOpas 3aKpHBaeT KOHQOpMalUMK KoJiblla pubo3e B C30-3HIO
(«HO3epH») KOHQoOpMaluMM caxapa. B ciaydae B3HK MOCTMK COCTOUT M3
METUJIEHOBOM TPYINH Mexny IoJiokeHuaMu 2’'-0 m 4’ -C. 3HK ycuamBaeT
polecc IpenBapUTeJIbHOM opTraHu3alumn OCHOBHOMU Henu u
MEXIIJIOCKOCTHOE B3aMMOIENCTBME OCHOBaHUM s [IOBHIIEHY A
ITUMOpPUION3aALUM M TEepMOCTaOMIIBHOCTH.

CrpykTypr B3HK nOpuBemeHE, HalIpuUMep, B MCTOUHMKax Wengel, et
al., Chemical Communications (1998) 455; Koshkin et al.,
Tetrahedron (1998) ©54:3607; Jesper Wengel, Accounts of Chem.
Research (1999) 32:301; Obika, et al., Tetrahedron Letters
(1997) 38:8735; Obika, et al., Tetrahedron Letters (1998)
39:5401; m Obika, et al., Bioorganic Medicinal Chemistry (2008)
16:9230, comepXxaHMe KOTOPBX IIOJIHOCTBIO BKJIOUEHO B  HaCToOAlee
omnmcaHme IIoCpelCTBOM CCRUIKM . HeoT'paHMUMB aMMUMA [IpuMep 3HK

IIpengCcTaBJIeH HIMXe.

o

3HK

KoHEBoraTH AHTVICMBEICJIOBEIX OJIMT'OMEPOB COTIJIaCHO HacToAdmleMy
PaCKPEITHO MOTWYT ComepXaThb OIoHY MJIin BoJiee 3HK; B HeKOTOPEX
cJIydadax KOHTBIOI'AaTEL AHTVICMBEICJIOBEIX OJIMT'OMEPOB MOT'YT ITIOJIHOCTEBIO

COCTOATH ns 3HK. Crioco6bul CHMHTE3a OTIOeJIbHEBIX HYKJIEO3UIOHEIX
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cybrvenuunll 3HK M MX BCTpaMBaHUA B OJIMI'OMEPEHL OIMCAHH, HAIpUMep, B
narTeHrax CHIA NN 7572582; 7569575; 7084125; 7060809; 7053207;
7034133; 6794499 wmu 6670461; comepXaHKe KaXxIOI'O M3 KOTOPHX
IIOJIHOCTBK BKJIOYEHO B HaCTodllee OIMCaHMEe TIIOCPEeICTBOM CCEUIKU.

TUINYHEIE MeXCYOBeIMHUUHEE JIMHKEPH BKJIOUALT (QOCOOOMDOMPHEIE U

bochopoTroaTHHE GparMeHTH; B KaueCTBe aJlbTepPHATUBH MOTYT OHTbH
IpMMeHeHH  He  colepxamue  dochbopa  JIMHKEPH. IpyTve  BapMaHTH
peaamnzauuu BKJIIOU AT KOHBIOTAT AHTUCMEICJIOBOTO oJMToMepa,

comepxamu 3HK, rme kaxnasa cydOwbenuHmuila 3HK oTmesieHa CcyObeaMHUIIEN
HOHK. HexoTopble KOHBOI'ATE AHTUCMEICJIOBEX OJIMT'OMEPOB COCTOAT M3
yepenyiommxca cyOwenmuaull 3HK um [JHK, roe MexXCcyOBeOVMHUUHHB JIMHKEP
npencraryggeT cobom dochopoTmoaT.

HykJIEeMHOBEE KUCJIOTH, comepxamue 2'-0,4'-C-3TUJIEHOBHNM MOCTUK
(ENA) , ABJIAITCHA ele OIOHVMUA NpencTaBUTeJIAMA KJjlacca MHK.

HeOI‘paHMT{MBaIOH.U/HZ IIprMep IIpelCTaBJIEH HMXe.

(e V.V

OcHoBaHie
0
0]
| o}
Omgmo'
ENA

OnmuroMepn ENA M MX [DOJIyUeHMe OINMCaHE B MCTOUHMKe Obika et
al., Tetrahedron Lett (1997) 38 (50): 8735, comepxaHMe KOTOPOIO
[IOJIHOCTBK BKJIOUEHO B HacTodllee OIMCaHMe IIOCPeOCTBOM CCBUIKM.
KoHBOI'aTE aHTUCMEBICJIOBEIX OJIMT'OMEPOB COIVIACHO HACTOAUEMY PaCKPHTHUII
MOTYT COIOepXaThb OINOHY MM OoJjiee cyOwenmHMIil ENA.

3. OTkpHTasi HyKJIeMHoBasi kmuciora (OHK)

KOHBOTaTH AaHTHUCMEICJIOBEX OJIMTOMEPOB TakKXe MOT'YT COOepXaTh
CYOBeOIMHMIE OTKPHTOM HYKJIEeMHOBOM KMCJIOTH (OHK). OHK u oJUTOMEpPH
OHK 4gaBJdiTca aHajJoromM PHK, B kKoTopoM cBA3bL C2'-C3' B cydObeluHUIE
pacllerjeHa . B TO BpeMm4a Kak 3HK ABJIAETCH KOHOOPMAILIMOHHO
oTpaHMUeHHOM (1o cCcpaBHeHuno ¢ JTHK wu PHK), OHK 4BJgeTCcsa OUeHb
THUOKOM . OHK PaCKPEITEHL, HapUMep, B WO 2016/070166.

Heorpaunuupakomu npuMep OHK mpencTaBJIeH HUXe.
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OcnoBanne

T
X

O

i1

/
P. OcHnoBanne
-6\\0
O

TUMNIMUHEIE MeXCYOBeOMHUUHEE JIMHKEePH BKJIOYAT Gochomm>dupHEE U
bochopoTroaTHHE OGpaIlMeHTH; B KauecTBe aJlbTePHATUBH MOTYT OHTbH
MCIOJIb30BAaHH He colepxamue dochopa JIMHKEPH.

4. docoopoTmoaTH

«dochopoTHOATEY (MM S—OJUTOHYKJIEOTUIOH) IIPelCcTaBJILT codon
BaplMaHT HOpMa.J'II::HOIZ ,HHK, B KOTOpOIZ OIOIMH W3 HeMOCTUMKOBEX aTOMOB
KucJjgopona 3aMeHeH Ha aToM CEepH. HeoTpaHWUMB AU IpHUMep

pochopoTHOaTa MNpencTabBJIEH HUXE.

OCHOBAHHE
wvAAD
0
0 OCHOBAHHE
I
S==T——U
0. 0
Owtea

Cyﬂb(l)MpOBaHMe MeXHyKJ’IeOTMHHOIZ CBA3U YMeHbIIaeT oelicTeue

DHOO— M DK30HYKJIeas, BkJmoduasag b’'-3’7 m 3’'-5' sHpmoHykJeazsy IHK POL

1, HYKJIeas3H S1 u P1, PHKaz3®m, CEIBOPOTOUHEIE HYKJIea3H "
pocoommncTepasy 3MEMHOTO anma. ®ochopoTHMOATH  TIOJYyUaKnT OIBYMHA
OCHOBHBEIMM I[IYTAMM: BO3IEWCTBMEM pacTBopa D2JIeMeHTapHOM Cepe B

cepoyrjiepone Ha runpodochoHaT MJIn C IIOMOIIEBIO criocoba
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CYJILOUPOBAHUA TPpUOUPOBR (ochopMCTOM KUCIOTH C IOIpMMeHeHMeM JHndo
TeTpazTUITHypaMaucyiasduna (TETD), mmbo 3H-1,2-06eH300MTUOJI—3—0OH—
1,1-ouokcupma (BDTD) (cM., HaIpuMep, MCTOUYHMK Iyer et al., J.
Org. Chem. 55, 4693-4699, 1990, comepXaHMe KOTOPOTO IIOJIHOCTBI
BKJIOUEHO B HaCTOAlMlee OIMCaAHME TIOCPENCTBOM CCHUIKKM) . IloCienHue
CIIOCOOH MOBBOJART M30eXaThb NPOoOJIEeME HEepaCTBOPUMOCTM SJIeMeHTapHOM
cepel B OOJIBIIMHCTBE OPTIaHUMUECKMX PaCTBOPUTEJIEM UM TOKCHUUHOCTHU
cepoyrJjepona. Criocofu C [IpVMEeHEeHMEM TETD u BDTD TaKxe
obecrneurBamRT IIOoJIydeHHre dochopoTroaToB 0OoJiee BHCOKOM UMCTOTH.

5. Tpuimkino—IHK u TpUIMKIOOOCOOPOTHMOATHHE CyOBeOMHMULIE

Tpuumukjgo—IOHK (Tu—-IOHK) nOpencTaBjsgioT coboM Kijacc aHajJoros IHK
C OTpaHMUYEeHHOM KOHQOPMAalMOHHOM CBOOOmOM, B KOTOPHX  KaXIL
HYKJIeOTHUI MOIMOUUMPOBAH IIyTeM BBeleHMSI LIUKIIOMIPOIaHOBOIO KOJbIlA
oJisa OT'paHUUEeHUA KOHGOPMAaLMOHHOM TUOKOCTHU OCHOBHOM uenu u
O TUMM 3ALIUN TreoMeTpUn TOPCHUOHHOTO ymia \2 OCHOBHOM uenm.
Conepxamye OOMH BUI OCHOBaHMM aIeHMH—- U TUMMHCOIepxamue Ti—ITHK
oBpaszynT HeOoOBUalMHO CTabuJbHEE rapel OCHOBaHUM A-T c
KoMILJIeMeHTapHemMy  PHK. Tpuumkio—IHK M X CHMHTe3 OIMCaHHE B
OyoIMKaLry MeXIYHapoOoHOM I[aTeHTHOM 3adBku N WO 2010/115993,
comepxaHre KOTOPOM IIOJIHOCTBI BKJIOUEHO B HaCTOsAMee  OIMcCaHue
[IOCPEenCTBOM CCEUIKM. KOHBOTATHE AaHTUCMBCJIOBHX OJMI'OMEPOB COTJIACHO
HaCTOAlleMY PacKPHTHUI MOTYT COIOepXaThb ONOHY WMIM 0OoJjiee CyOBeOMHUIL
Tpuunkgo—IHK; B HEKOTOPEIX Clly4Jaax KOHBIT'a TH AHTUCMEICJIOBEIX
OJIUTOMEPOB MOTYT IIOJIHOCTBI COCTOATH M3 CyOBeIVMHMUI TpUUMKJIo—IHK.

TPULUIUKIIOOOCHOPOTHOATHEE CyOBeqMHUIIE pencTaBJIdnT cobom
CyObeIMHMIE TPpUUUKIO—IHK ¢ (oCcOOpOTHOATHEIMA MEeXCYObe IMHUUHBIMA
CBA3AMU . TPULIUKIIOOOCOOPOTHUOATHEHE CYOBEeOUMHUIE M MX CHUHTE3 ONMCAaHH
B NOyOJIMKaLMKM MeXIYHapOoOHOM [IaTeHTHOM 3agdBku N WO 2013/053928,
comepxaHre KOTOPOM IIOJIHOCTBIO BKJIOUEHO B HaCTofAmee OIMCaHue
MNOCPEenCTBOM CCHEUIKM. KOHBOTATH AaHTUCMHBCJIOBHX OJIMTOMEPOB COTJIACHO
HaCTOAlleMY PacKpPHTHID MOTYT COIOepXaThb ONHY WM ©OoJiee CyOBeOMHUIL
Tpuunkjgo—IHK; B HEKOTOPHIX Clly4daax KOHBIOT'a TH AHTUCMEICJIOBEIX
OJIUTOMEPOB MOTYT IIOJIHOCTBI COCTOATL U3 CyOBeOUHMI, TpUUMKJIOo—IHK.
HeoTpaHWUMBaLmMUM IIpuMep TpUIUKIO—IHK/ TpuiinkiodocdoTroaTHOM

CyOBEeIMHNIIEL IIpenCcTraBJIeH HHMXe.
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Tpuuksio-IHK
6. 2/'-O—mMeTui, 2’'-0-MOE- u 2’ —-F-oImMIoMep:
MoJiekyJiH «2' —0-Me—0oJIMT'OMEPOB» HEeCYT MeTUJIBHYK TpPYyINy IIpH
ocrarke 2’'-0H MoJiekKyJiH pPubO3E. 2’'-0-Me—-PHK o6jamanT TeMu Xe (MUIu
CXOXMMM) CBOMCTBaMM, uYTO M JHK, HO 3alMmeHH OT JerpalaluM I[IOXO

oeMcrTBUMeM HykJeas. 2’'-0-Me-PHK Takxe MOTYT OHTL OOBEeIMHEHH C

bocdopoTHOa THEMM OJITOMEepaMM (PTO) C UeJblo  IOOIOJIHUTEJILHOM
cTabuiamM3alunn. 27 —0-Me—-0oJIMTOMEPH (pochommsdrpHEE W
bochoTMoaTHEE) MOTYT OHTH CUHTE3UPOBAHE B COOTBETCTBUM  CO

CTaHOAPTHHMM MEeTOIMKaMM B IaHHOM o06JacTM TeXHUKM (CM., HalpuMmep,
UCcTOUuHMK Yoo et al., ©Nucleic Acids Res. 32:2008-16, 2004,
comepXxaHre KOTOPOTO IIOJIHOCTBLI BKJIOUEHO B HaCTodAmee OIMcaHue
[IOCPEenCTBOM CCHJIKM) . HeoTpaHuMuUMBammuUyi npuMmep 2’ -0-Me-—-oJmMromepa

IIpenocTraBJIeH HMXe.

2’ O-Me

2" —0—METOKCUBTUIIONUTOMEPH (2’ —0-MOE) HecyT MeTOKCUSTUIBHYI
Tpynnny nOpu ocTraTtke 2’'-0H MoJekyJH pubO3E ¥ 0OCyXIOamwTcd B
MCTOUHMKe Martin et al., Helv. Chim. Acta, 78, 486-504, 1995,
comepXaHre KOTOPOI'O IIOJIHOCTBI BKJIOUEHO B HaCTOMllee OIKCaHUE
IIOCPEeOCTBOM CCHJIKM. HeoTpaHuMuMBakmuii npuMep 2’ 0-MOE cyOBbeOMHUIIE

InpencraBJIeH HHMXe.
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MOE
2" —proposmMroMepH (2’ —-F) comepxaT aToM OGTopa B IIOJIOXeHUM 27
BMecCcTO 2’'-0H. HeorpaHuMuMBawmuy oOpuMep 2’ -F-ojguToMepa NpelCTaRJIeH

HIXe .
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2’-F
2" —dTOPOJIUTOMEPHE  IOOIOJIHUTEJIEHO  OIMCAHEL B  MCTOUHMKe WO
2004/043977, comepxaHMe KOTOPOTO IIOJIHOCTBHI BKJIOUEHO B HACTOAIlEe

OIlMCaHNMe IIoCpeICTBOM CCEUJIKM.

27 —0O—-MmeTHnJI—, 2’ —0-MOE—- " 2! —F-oJInUTOMepH MOT'YT Takxe
comepXxaThb OOHY WM 0OoJjee HpochopoTHOaTHEX (PS) cBazen, Kak

IIOKaz3aHO HUMXe.

3
RS R
F

O OCH,4 O O O
~N
o=1:>—s- O=P—_s- OCH; o=1:3—s-
(é) OCH, (g o\/\OCH3 (g F
2’-O-metun-PS 2’0-MOE-PS 2’-F-PS

Kpome Toro, 2’'-O-mMeTtmi—, 2’'-0-MOE- u 2'-F-0OJUI'OMEPH MOTYT

CoImepXaTb MeXCyObe IMHUUHEE PS CBA3U Ha BCeM IIPOTAXEHNNM
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oJIMTOoMepa, HalpuMep, kKak B 2'-0-MeTHUJIQPOoChHOPOTUMOATHOM OJIUTOMEpPE

ITprcariepCceHe, MBO@pa)KeHHOM HIIXe .

B KkauecTBe aJibTepHaTuBh, 2’'-O0-MmeTwnj, 2’'-0-MOE wu/mmm 2'-F-
OJIMTOMEPE MOTYT coIepXaTb PS CBA3M Ha KOHIIaxX OJIMI'OMepa, Kak

IIOKaz3aHO HUMXe.



roe:

R npencrarjsgeT cobom CH,CH,OCH; (MeToOkCcUSTMII MM MOE); u

X, Yy ¥ z o00603HauawT UMCJIO HYKJIEOTHUIOOB, COINepXallUXCcd B
KaxmaoM M3 o0003HauUeHHHX Y4YacTKOB: 5’/—-KoHUeBOoM of6jacTu, obJjacTu
LHeHTpaJIbHOTO I'sa M 3’ —KOHIeBOW oB6JlacTM, COOTBETCTBEHHO.

KoH®oIaTEl  aHTUCMBICJIOBEIX  OJIMI'OMEPOB  COIJIaCHO  HACTOLAlleMy
PACKPHTHIO MOT'YT COIepXaTb OIOHYy WM OoJiee 2'-0O-meTmy, 2’ O-MOE u
2’ —F-3aMeleHHHX CyOBeaArMHUI] M MMeThb B CBOeM CTPYyKType Jobbe U3
MeXCYOBeIMHUUHEX CBA3€eM, OINMCaHHHX B HacCToAmMeM MHOOKyMeHTe. B
HEKOTOPEIX CJIydYadax KOHEBITAT AaHTUCMECIOBOTO OJIMI'OMEpa COIJIaCHO
HaCTOAlleMy PAaCKPHTH MOXET IIOJIHOCTBIK COCTOATE U3 2’ O0-MeTmy, 27
O-MOE wim 2'’-F-3aMemleHHEX CyObenuHuil., OOMH BapuaHT peajm3alun
KOHBIOIATOB QHTHMCMEICJIOBEIX OJIUT'OMEPOB COTJIaCHO HacTodmeMy
PACKPETHUIO IIOJIHOCTBK COCTOUT U3 2’ —0—MeTujI3aMelleHHHX CyObelIVHMNIL,

7. 2'-0-[2—- (N—-MeTunkapbaMomi) —>Tui ] —onuroMeps (MCE)

MCE ABJIAITCSA eme OOHUM HpuMepoM 2’ -0-MOOUPUUNPOBaHHEIX
PUBOHYKIIEO3UIOOR, IIPUTOOHEIX 0JIs [IPUMEHEeHM A 0JId [IOJIy4EeHU A
KOHEBIOI'aTOB QHTMCMEICJIOBEIX OJIUT'OMEPOB COTJIaCHO HacToAmeMy

PAaCKPEITHIO. B IOaHHOM cCJyuyae 2" —-0H ImooBepIranT ITeprpaTr3IalllM C
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IOJIYUEeHMEM 2— (N-MeTmIKap0aMomil) —3 TUJIEHOTO bparmeHnTa IJIs
IOBHIMIEHVS YCTOMUMBOCTM K IEeMCTBUL HyKJeas. Heor'paHMUMBAMIUNI

npuMep MCE-oJsiMI'OMepa IIpelCcTaBJIeH HIXe.

o]
[mNH
N7 O
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° /!\\01;0:;
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o o NHCH,
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o 0 o

MCE

MCE M MX CHMHTe3 OIMCaHH B MCTOUHMKe Yamada et al., J. Org.
Chem. (2011) 76(9):3042-53, conepxaHue KOTOPOTO IIOJIHOCTBIO
BKJIIOUEHO B HacTodlmee OIMCaHMe IIOCPeICTBOM CCHJIKM. KOHEBIOIT'aTH
AHTMCMEBICJIOBHX  OJIMTOMEPOBR COIJIACHO HacTodmeMy PAacCKPHTHUIO MOTYT
comepXxaTh OIOHY MM 6oJjiee MCE—- 3aMelleHHEX CyObBelIMHWUI].

8. CrepeocrnelmdpnuecKkme OJIUI'OMEPEH

CTepeocrneuudpmuueckme OJUTOMEPH IpelcTaBJISnT coBo¥ OJUTOMEPH,
CTepeoxuMmMa Kaxnon dochopcomepxamel CBA3M B KOTOPHX OlIpenesigeTcs
criocoboM CHHTe3a TakuM obpa3oM, UTO 2TO IPUBOOUT K IIOJYUEHMIO II0
CYIIECTBY CTepPeOoXMMUUEeCKM UMCTOTO OoJUMIoMepa. HeoT'paHWUMBAMUNA

IpruMep CTepeoClellMdUUueCcKOoTO OJIMT'OMepa NpelCTaBJIEH HIUXE.
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1

B nOpuBeIeHHOM BHIIe IIpUMepe KaxXOwlM aToM @Qocdopa oJamuIroMepa
VMeeT OOUHaAKOBYI IIPOCTPAHCTBEHHYK KOHOUI'YpalLuMio. [OIIOJIHUTEJIbLHEE
NIpUMEPH BKJIOUAT OJIMT'OMEPH, OIMCaHHEe Brile. Hanpumep, LNA, ENA,
Tpuuukgo—IHK, MCE, 2" -0O—MmeTHii—, 2’ -0-MOE—, 2’ —F-oJMTroMepH U
OJIMT'OMEPEL Ha OCHOBe MOpOOJIMHa MOTYT OHTH IIOJIYUeHH COOepXallMy
CTepeocrneuupmuuecrue bochopcomepxamme MEXHYKJIEO 3UITHEIE CBA3MU,
Takme Kak, HalpuMmep, bochopoTHMOaTHEE, dochommndupHEE,
pochopamMmmaTHEEe, OQochopomMaMMIaTHEE WIM OpyITMe odochopcomepxanme
MEeXHYKJIeO3UIOHHE CBA3M. CTepeocHeluupuuecKre OJIMT'OMEPH, CIOCOOH
[IOJIYYEeHMU s, CUHTE?S COeIMHEeHUMN c 3amaHHOM XUPaJbHOCTHIO,
KOHCTPYUPOBAHME XUPAJILHHX COeIMHEHMM U XMUpaJlbHHEe BCIIOMOT'aTeJibHEEe
BemecTBa IOJA I[IPMMEHeHMS OJIA TIIOJYUYEeHUS TakKUxX OJIMI'OMEPOB IMIOOPOOHO

OINMCAaHH, HalpuMmep, B MCTOUHMKax W02017192664, W02017192679,

W02017062862, W02017015575, W02017015555, W02015107425,
W02015108048, W0201510804¢, W02015108047, W02012039448,
W0201006414¢, W02011034072, W02014010250, W02014012081,

W020130127858 wm W02011005761, comepXaHue  KOTOPHEIX  IIOJIHOCTBIO
BKJIOUEHO B HacCTodllee OIMCaHMe IIOCPEeIOCTBOM CCHUIKMU.
CrepeocneuudpmuecKre OJUIOMEPE MOT'YT MMeTH OQochopcolepxamue
MeXHYKJI€O3MOHEEe CBA3M B KOHOUIypauuu Rp wmiu  Sp. XupalJlbHbe
bochopcomepxamme CBA3M, B KOTOPHX IIPOCTPAHCTBEHHAas KOHOUI'Ypalunsd
CBA3el  ABJIAeTCA  KOHTPOJIUPYEeMOM, Ha3EBATCHA  «CTEPEeOXUMUUECKU
UMCTEIMM», B TO BpeMsa Kak xXupalJlbHele OGocbopcomepxalye CBA3M, B
KOTOPEIX IPOCTPaHCTBEeHHAasa KOHOUT'Ypalus CcBA3eN He ABJIAETCH

KOHTpOJ’H/IpyeMOIZ, Ha3BEBaAKRTCHA KCTEepeOXVMMMYEeCKIM IIPOVM3SBOJIE HEIMID> . B
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HEeKOTOPHX BapMaHTax pealM3alluM OJIMT'OMEPH COIJIACHO HaCTOoAMeMy
PaCKPHTHUIO comepXxaT MHOXECTBO CTepeoxXMMUUeCKN UM CTEIX u
CTepeoxXUMMHUUeCKN IPOM3BOJIbLHEIX cBAzen TaKUM obpasoM, UTo
IIOJIYUEHHEM OJIMTOMEP COIEPXUT CTEepeOoXVMUUeCKM UMCTHEe CYObLeOMHULIE
B IOpelBapUTeJIbHO  OINpeleJIeHHBEX  IIOJIOXEHMSAX  OJIMTOMepa. MpuMep
PAaCIIOJIOXKEHUSI CTEepeoXMMUUECKM UMCTHX CyOBeOIMHMI] I[IpeIncTaBJiIeH B
OyOIMKaLMy MeXIYHapoOHOM SasgBKM Ha IHaTeHT HoMep WO 2017/062862
A2 Ha o¢urypax J/A m /B. B OIOHOM K3 BapMaHTORBR peajiM3alMu BCe
XUpaJibHeEe bocdhopcomepxamye CBA3U B oJIMTOMEpe ABJIAITCSH
CTEepeoXMMHUUECK) IMIPOU3BOJIEHEMM. B OOHOM M3 BapMaHTOB peajM3allu
BCce XupaJibHHEe ¢dochopcomepxamme CBA3M B OJUIOMEpe  ABJIAKTCH
CTEepeoXMMUUECKY UVCTHEMMA.

B OIHOM M3 BapMaHTOR pealM3aluM OoJMUIoMepa C N XUpaJbHBEMA
bochopcomepxamyMM CBSA3AMM (T'IOe n IOpencTaBygeT coboM lejoe YKucIo,
paBHoe 1 wmam 0OoJiee) BCe n XMpaJbHEX dGochopcomepxammx CBSA3EM B
OJINTOMEPE ABJIANTCH CTEPEOXMMUUECKM I[IPOM3BOJIbHEIMM. B OOHOM U3
BapMaHTOR peajM3allMM OJIMI'OMepa C N XUpaJlbHEMU GochopCcolepXaliMA
CBA3AMM (D'ODe n IOpeAacTaBJsgeT cobor 1leJjioe uUMcJOo, paBHoe 1 wWiIu
BoJjiee) BCe n XMpaJbHEX Oochopcomepxallx CBSI3eM B  OJIMTOMepe
ABJIAITCA CTepeoxXUMHUUYEeCKN UM CTEMMA . B OIOHOM n3 BapMUaHTOB
peajJu3aluM OJMI'OMepa C N XMpaJbHBEMM QochopcoIepxammMy CBSI3IMA
("me n mOpencrTaBJgeT coboM Liejijoe uMcJo, PaBHoe 1 wmiam ©oJiee) 110
MeHbIe Mepe 10% (C TOUHOCTBRI OO OJamxammero ILeJIoTo uucja) M3 n
bochopcomepxammx CBS3eM B OJIMTOMepe ABJIAITCS CTepPeOoXUMUUECKU
UM CTEIMMA . B omHOM U3 BapMaHTOB peaJM3alluM oJIMToMepa ¢ h
XVpaJlbHEMU  pochopcomepxamyMy CBA3AMM (I'Ie n IOpeacTaBjgeT cobon
11ejljoe 4MCcJIO, paBHoe 1 wmam ©OoJiee) 10 MeHblelr Mepe 20% (c
TOUHOCTLID OO OJmxanmero LeJIoTo umcja) U3 n  dpochopcomepxrammx
CBA3el B oJUITOMepe ABJIATCH CTepeoXUMMMUECKM UMCTHMM. B OIHOM U3
BapMaHTOB peallM3allMM OJIMTOMepa C N XUpaJbHEMU (ochopcoIepxalMm/
cBA3AMM (TDe n TIOpenOcTaBjsgeT coboy lejoe uMcJo, PpaBHoe 1 wmim

BoJiee) 1o MeHbmel Mepe 30% (C TOUHOCTBLI OO OJamXanmero LejioTo

uMcja) "3 n o pochopcomepxammx ~CBA3eM B OJIMTOMEpe  ABJIATCA
CTEPEOXUMNUECKNM  UMCTEMA . B omHOM M3 BAapMaHTOB peaJu3aluu
oJIMTOMEpa C N XypaJdbHeMM dochopcomepxamyMM CBS3AMM  (I'ODe n

npencTaBiageT coOoM I1leJiloe UMCJIO, paBHoe 1 wmiam 0Oojiee) IO MeHbIIEN
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Mepe 403 (¢  TouHOCTBI QOO OJmXxaummero ILeJJOTO uucja) M3 n
bochopcomepxammx CBSA3eM B OJUTOMepe ABJIATCA CTepeoXUMMUUeCKU
UM CTEIMMA . B omHOM M3 BapMaHTOB peaJMszalluM OoJMUIToMepa ¢ h
XVpaJIbHEMY ~ Qochopcomep)amyM CBA3AMM (I'De n IOpeacTaBiageT cobon
11eJloe UMCJIO, paBHoe 1 wmam ©OoJiee) o MeHbmen Mepe 50% (c
TOUHOCTBID OO Oamkanmero LeJIoTo umcja) 3 n  dpochopcomepxrammx
CBA3el B OJUIOMepe ABRJIANTCH CTepeoXMMMUeCKM UMCTHMM. B OIHOM U3
BapMaHTOR peaJM3allMM OJIMIOMepa C N XUpaJlbHEMM GochopcolepXammMm
cpaAz3AMM (TDe n TIpencTaBJsgeT coboy 1ejoe uMcJo, PpaBHoe 1 wmim

BoJiee) 1O MeHbmeM Mepe 60% (C TOUHOCTBRI OO OJMWKammero ILejioTo

yycyia) 3 n dochopcomepxkamyx ~CBA3eM B OJUTOMepe  ABJISITCA
CTEPEOXUMUUECKN  UMCTHMMA. B OoIHOM ¥3 BapMaHTOB peaJu3aluu
oJIMTOMEpa C N xXuUpajJbHeMM @ dochopcolepkamuMy CBA3AMM  (DOe n

npencrTaBjsgeT coboM Lejioe UMCcJIo, PpaBHOe 1 wmam 0O0oJee) II0 MeHbIeM
Mepe 70% (Cc  TOUHOCTBIO QOO OJwxanmero LeJOTo UMKcia) 1“3 n
bochopcomepxammx CBSA3eM B OJUTOMepe ABJARTCH CTepeoxXUMUUeCKU
UV CTHIMA . B omHOM M3 BapMaHTOB peajMs3aluM OJIMI'oMepa C n
XUpaJibHEMU  dochopcomep)amyM CBA3SIMM (I'ODe n IIpencTaBjisgeT cobom
1eJioe UMCcJO, paBHoe 1 wmiam  ©oJiee) IO MeHbmeM Mepe 80% (c
TOUHOCTBLID OO OJmxanmero LeJIoTo umcja) U3 n  dpochopcomepxammx
CBA3el B oJUIOMepe SABRJISITCH CTEepPeOXUMMHUUECKM UUMCTEMM. B OIHOM U3
BapMaHTOBR peajM3alluM OJIMTOMEepa C N XUPpaJlbHEMU (ochopcoIepxalMm/
cBA3AMM (TDe n TIpencTaBJisgeT coboy 1ejoe uMcIo, PpaBHoe 1 M
BoJiee) 1o MeHbllel Mepe 90% (C TOUHOCTLI IO OJaMXanmero LeJjioTo
upca) u3 n odpochopcomepxammx CBS3eM B OJIMIOMEpe  SABJISITCH
CTEepPeOXMMUUECKY UMCTHEMMA.

B OIHOM M3 BapMaHTOB peajlu3aluM oJMIoMepa C N XUpaJlbHBMA
bochopcomepxammMr CBA3AMM (T'Ie n OpPeOcTaBIgeT coOoM LeJjoe uMcio,

paBHoe 1 miam ©OoJiee) OJUTOMEP COIEPXUT IO MeHBIel Mepe 2 CMeXHHEe

CTepeoxXUMMHUUECKN UM CTHE bochopcomepxamye CBA3U OINVHaKOBOM
IPOCTPAaHCTBEHHOW opueHTauuM (To ecThb Judo Sp, Judo Rp). B onHOM
ns BapMaHTOB peaan3aluuu oJIToOMepa c n XUPaJlb HEIMA

bocdhopconepxamymMy CBA3AMM (T'ODe N IpelcTaBjgeT coOOM LieJiloe UYMUCIHO,
paBHoe 1 miam ©OoJiee) OJUTOMEP COIEPXUT IO MeHBIeV Mepe 3 CMeXHHEe
CTepeoxXUuM1UUeCKU YN CTHE bochopconmepxamme CBA3U OIMHaKOBOM

IPOCTPAHCTBEHHOW opueHTauuM (To ecThb Judo Sp, Jmdo Rp). B onHOM
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us BAPVAHTOB peannsaumnm oJiMroMepa c n XUPaJIbHEIMHA
bochopcomepxkamyMy CBA3AMM (TIe N OpelcTaBjgeT coBo¥ Ilejloe UMCJOo,

paBHoe 1 mim ©OoJiee) OJMUTOMEP COIEPXUT IO MeHbIer Mepe 4 CMeXHHEe

CTepeoxXUMMUUeCKN UM CTHE bochopcomepxamye CBA3U OIOVMHaKOBOM
IPOCTPAHCTBEHHOW opueHTauuu (To ecThb Judo Sp, Judo Rp). B onHOM
nus BapMaHTOB peaan3alumm oJIMToMepa c n XYPaJlb HEIMM

bochopcomepxkamyMy CBA3AMM (TIOe N OpelcTaBjgeT coBo¥ lejioe UMCJOo,

paBHoe 1 wmim 0OoJiee) OJIUTOMEP COLNEPXUT IO MeHbIlel Mepe 5 CMEXHHX

CTepeoxXUMHUUeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAaKOBOM
IIPOCTPAHCTBEHHOM oOpMeHTauuu (To ecThb Jubdo Sp, Jmbdo Rp). B onHOM
nus BapMaHTOB peanm3alumm oJIMToMepa c n XYPaJlb HEIMI

bocdopconepxamymMy CBA3AMM (T'Oe N IpelcTaBjigeT coOoM Lejioe UMUCIHOo,
paBHoe 1 mim ©OoJiee) OJIMTOMEP COIOEPXMUT II0 MeHbIeM Mepe 6 CMEeXHHX
CTepeoxXUMUUECKN YMCTHX bochopconepxammx CcBA3eN OIMHaKOBOM
IPOCTPAHCTBEHHOM OpMeHTauuu (To ecTb Jmubo Sy, JmMOO Rp). B omoHOM
us BapUaHTOB peaanzaluuu oJIMToMepa c n XUPaJibHEMA
bocdhopconepxamymMy CEBA3AMM (T'HDe N IOPeICTaBJjgeT coOo¥ Liejiloe UMUCIO,

paBHoe 1 miam ©OoJiee) OJIMTOMEP COIOEPXMUT II0 MeHbIeM Mepe 7 CMEeXHHX

CTepeoxXUuMMUueCKU UNCTHX bocdhopcomepxammx cBAzen OIOVHAaKOBOM
IPOCTPaHCTBEHHOM OpMeHTauuu (To ecThb Jubo Sp, Jmbdo Rp). B onHOM
us BapMaHTOB peanmuszauum oJIMToMepa c n XUPaJib HEIMU

bochopcomepxkamyMy CBA3SMM (TOe n HOpelcTaBjgeT cofoi lejioe UMKCJOo,

paBHoe 1 miam ©0oJiee) OJUTOMEP COOEPXUT II0 MeHbIeM Mepe 8 CMEeXHHX

CTepeoxXMMHUUEeCKN UM CTEIX bochopcomepxammx cBA3eM OOMHAKOBOM
IPOCTPAHCTBEHHOM opueHTauuu (To ecThb Judo Sp, Judo Rp). B onHOM
ns BapMaHTOB peaam3aluum oJImMroMepa c n XUPaJlb HEIMA

bochopcomepxkamyMy CBA3SAMM (TIOe N HOpelcTaBjgeT coBo¥ lejioe UMCJOo,

paBHoe 1 miam ©oJiee) OJUTOMEP COOEPXUT IO MeHbIeW Mepe 9 CMEeXHHX

CTepeoxXUMMHUUEeCKN UM CTEIX bochopcomepxammx cBA3eM OOMHAKOBOM
IPOCTPAaHCTBEHHOW opueHTauuM (To ecThb Judo Sp, JMdo Rp). B onHOM
ns BapMaHTOB peaam3aluum oJIToMepa c n XUPaJlb HEIMA

bochopcomepxamyMM CBA3AMM (TIOe N IOpedcTaBIgeT coboM 1eJjioe UYMuCIo,
paBHoe 1 wmau 0OoJiee) OJUTOMEP COINEPXMUT IO MeHbmel Mepe 10 CMEXHHX
CTepeoxXUuMMUUIeCKU UNCTHX bochopcomeprammx CcBA3eN ONVHaKOBOM
IPOCTPAHCTBEHHOM opueHTauuM (To ecThb Judo Sp, Judo Rp). B onHOM

nus BapMaHTOB pealimszalumm oJiMmroMepa C n XUMpaJIlb HEIMI
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bochopcomepxkamyMy CBA3SAMM (TIe N OpelcTaBjgeT coBo¥ Ilejioe UMCJOo,

paBHoe 1 wmjau ©OoJiee) OJUTOMEP COINEPXMUT IO MeHbmel Mepe 11 CMeXHHX

CTepeoxXUMMHUUeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAaKOBOM
IIPOCTPAHCTBEHHOW opueHTauuu (To ecThb Jubdo Sp, Judo Rp). B onHOM
nus BapMaHTOB peaam3aluum oJIMToMepa c n XUPaJlb HEIMM

bochopcomepxkamyMy CBA3AMM (TIOe N OpelcTaBjgeT coBo¥ lejioe UMCJOo,

paBHoe 1 wmiau 0OoJiee) OJUTOMEP COINEPXMUT II0 MeHbllell Mepe 12 CMEXHHX

CTepeoxXUMMUUIeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAaKOBOM
IIPOCTPAHCTBEHHOW oOpueHTauuu (To ecThb Jubdo Sp, Jmbdo Rp). B oInHOM
nus BapMaHTOB peaam3alumm oJIMToMepa c n XYPaJlb HEIMI

bocdoopconepxamymMy CBA3AMM (T'He N OIpelcTabligeT coOoM LeJjiloe UYMUCIO,
paBHOoe 1 wmiau 0OoJiee) OJIMTOMEP COOEPXMUT I10 MeHbllell Mepe 13 CMEeXHHX
CTepeoxXUMHUUECKN YUMCTHX bochopconepxammx CcBA3eN OIMHaKOBOM
IPOCTPAHCTBEHHOM OpMeHTauuu (To ecTb Jubo Sp, JmMOO Rp). B oOoHOM
nus BapUaHTOB peaamsalmnn oJIMToMepa c n XUPaJibHEMA
bochopconmepxamymyt CBA3AMM (THe N HNpelcTaBjdeT CcoOOM LeJjyioe UYMCJOo,
paBHoe 1 wmym ©OoJiee) OJIMTOMEP COHOEPXUT [0 MeHbIel Mepe 14 CMeXHEHX
CTepeoXUMMUECKN YMCTHX bochopconepxammx CBA3eN OIMHaKOBOM
IPOCTPaHCTBEHHOM OopueHTauuu (To ecThb Jubo Sp, Jmdo Rp). B omHOM
us3 BapMaHTOB peanzalun oJIMTroMepa c n XUPaJIbHEIMHA
bocdhopconepxamymMyt CEBA3AMM (T'HDe N IOPeICTaBJjsgeT coOoM Liejiloe UYMUCIO,

paBHoe 1 wmau ©OoJiee) OJUTOMEP COINEPXUT 10 MeHbIed Mepe 15 CMeXHHX

CTepeoxXUMMHUUEeCKN UM CTEIX bochopcomepxammx cBA3eM OOMHAKOBOM
IPOCTPAHCTBEHHOM opueHTauuu (To ecThb Judo Sp, JMdo Rp). B onHOM
ns BapMaHTOB peaan3alumm oJIMroMepa c n XUPaJlb HEIMIM

bochopcomepxkamyMy CBA3SMM (TIOe N HOpPelcTaBjgeT coBoi lejioe UMKCJOo,

paBHoe 1 wmau ©OoJiee) OJUTOMEP COINEPXUT II0 MeHblel Mepe 16 CMEXHHX

CTepeoxXMMHUUEeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAKOBOM
IPOCTPAaHCTBEHHOM opueHTauuu (To ecThb Judo Sp, JMdo Rp). B onHOM
ns BapMaHTOB peaam3aluum oJIToOMepa c n XUPaJlb HEIMA

bochopcomepxkamyMy CBA3SAMM (TIe N OpPelcTaBJgeT coBo¥ Ilejioe UMCJOo,

paBHoe 1 mau ©OoJiee) OJUTOMEP COINEPXMUT II0 MeHblel Mepe 17 CMEXHHX

CTepeoxXUMMHUUeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAKOBOM
IPOCTPAHCTBEHHOM opueHTauuu (To ecThb Judo Sp, Judo Rp). B onHOM
nus BapMaHTOB peaamn3aluum oJIMToMepa c n XUPaJlb HEIMA

bochopcomepxamyMy CBA3AMM (TIe N OpelcTaBjgeT coBo¥ Ilejioe UMCJOo,
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paBHoe 1 wmau 0OoJiee) OJUTOMEP COINEPXMUT II0 MeHbIel Mepe 18 CMEeXHHX

CTepeoxXUMHUUeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAaKOBOM
IPOCTPAaHCTBEHHOW opueHTauuu (To ecThb Jubdo Sp, Judo Rp). B onHOM
nus BapMaHTOB peaamn3alumm oJIMTroMepa c n XYPaJlb HEIMM

bochopcomepxkamyMy CBA3AMM (TIOe N OpelcTaBjgeT coBo¥ Ilejioe UMCJOo,

paBHoe 1 wmiau 0OoJiee) OJUTOMEP COINEPXMUT II0 MeHbIel Mepe 19 CMEeXHHX

CTepeoxXUMMnuUeCKN UM CTEIX bochopcomepxammx cBA3en OOMHAaKOBOM
IPOCTPAHCTBEHHOW oOpMeHTauuu (To ecThb Judo Sp, Judo Rp). B onHOM
nus BapMaHTOB peaan3alumm oJIMToMepa c n XYPaJlb HEIMI

bocdhopconepxamymMy CBA3AMM (T'Oe N IOpelcTaByigeT coboM Lejioe UUCIHo,
paBHoe 1 wmiau 0OoJiee) OJIUTOMEP COOEPXMUT II0 MeHbllell Mepe 20 CMEXHHX
CTepeoxXUMUUECKN YUMCTHX bochopconepxammx CcBA3eN OIMHaKOBOM
IIPOCTPAHCTBEHHOM OpMeHTaluuu (To ecThb Jubo Sp, Jubdo Rp) .

9. MopdonmHOBHE OJIMUIT'OMEPEH

VJTIoCTPAaTUBHEIE BapMaHTH peajiM3allMM HacTodlleI'o MU300peTeHUud
OTHOCATCA K oJuToMepaM ¢ochopommaMmumaTa MopdbosiMHa  CJelylmeln

ofmer CTPYKTYPH:

M OIMCaHH Ha QuUIype 2 MCTOYUHMKa Summerton, J., et al.,
Antisense & Nucleic Acid Drug Development, 7: 187-195 (1997).
MopdoIMHORBEHE OJIMTOMEPHI, ONMCaHHHE B HaCTOSAMEM IOOKYMEHTE,
IpelHa3HaUeHH MOJs OXBaTa BCeX CTepeOM30MEPOB M TayTOMepOoB ofmeM
CTPYKTYPH, YKa3aHHOW Beme. CHMHTEe3, CTPYKTYPH U XapaKTepUCTUKU
CBA3HBAHUA MOPOOJIMHOBHX OJIMTOMEPOB MOOPOOHO ONMCaHH B IIaTeHTax
CITA Nae: 5698685; 5217866; 5142047; 5034506; 5166315; 5521063;
5506337; 8076476 wm 8299206, ComepXaHMe  KOTOPHX BKJIOUEHO B

HacToAdlee OIIMCaHNre IIoCpeldCTBOM CCEUIKM.
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B HEKOTOPHX BapMaHTax peaM3alry MOPOOJMHOBAS TpPYyINIa Ha 5’ -
i 3’ —KOHIle OJIMTOMEepa KOHBOIMPOBAHA C «XBOCTOBHM» (QPATMEHTOM MOJIS

[IOBHIIEHUS €TI0 CTabUMIIBHOCTHU M/MHM PacTBOPMMOCTH . TUIIOBHE «XBOCTED»

BRJIIOYAIOT :
HO
[::N::}
N
O=—=P——N(CH3)z
Y
01 NHZ
HaC
\\N

O=——=P——N(CH3),

Ny
OH

B pas3JjiMuHEIX BapMaHTax peajiM3alluy KOHEBOI'aT AHTVMCMEICJIOBOT'O
oJIMroMepa COTIJIaCHO HacToAdmeMy PaCKPEITUIO npencraBJjideT cobomn

coenmHeHue QopMyJiH (1) :
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M

O=—=P——N(CHa);

O
[ | |
N
O==P——N(CHa)
I 0 j 28 \
\on/m |
N
o)
HaN

H

(I)

WM ero dapMalleBTUUECKM IIpMeMIIeMyld COJIb, I'Ie:

Kaxnouit Nu nOpelcTaBJgeT cofol asoTHCTOe (HYKJIEOTHIOHOE)
OCHOBaHME, COBMECTHO C Ipy ITVIMU obpasywiee HalleJIMB Ay
IocJyIeIoBaTeJIbHOCTE ;

T OpencTaBJigeT CcoOoOM dpaTMeHT, BHOpPAHHHN U3:
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Q O
MO/{\/ ]Y O NHZ
3
N
r!
9 1

N
O=——P——N(CH3)2
O=—=P——N(CH3);
O

~ Y L

14
R! npemcramigeT coBoit C;—Cg ajIKMI;
Toe HalleJMBaomas I[I0CJIelIOoBaTeJIbHOCTE KOMILJIEMEeHTapHa CcauTy

OoTXKMI'a DK30Ha 45 B npe—-MPHK mucrtpoduHa, o0OO3HaueHHOMy kak H4DA (-

03+19).

B pasjiMuHBIX BapMaHTax peanms3auuy T OIpencTaBJigeT coOou

m%vo}?fo
.

O=—=P——N(CHs);

O

i

B pasyMuHEX BapMaHTax peajgusaumm R! mpemcTaeigeT coboit

meTmsi, CF3;, CCl;, CFC1l,, CFy,Cl, »Tmyu, CH,CF;, CF,CF;, mnponmi,
M30IIPOIINII, Oy TIII, 300y TUJI, BTOp—OYyTWUII, T7—0OyTWUII, IIeHTUJI,
M30MeHTUJI, HEeONIeHTWUJI, TeKCWUJ, W30TeKCUJI, I3I—-MeTWJIeHTWuJI, 2,2-
OVMMEeTUIIOY THUJI WMJIM 2, 3—OUMeTUJIOY TUJII.

B HeKOTOPHX BapMaHTax peajJM3aluy KOHBOIAT aHTUCMEICJIOBOTO
oluroMepa O¢QopmyJiel (1) mOpencTaBjsgeT cobo¥ ero coJib, 00pa30BaHHYID
HC1l (coJgHOM KUCJIOTOM). B HEKOTOPHX BapMaHTax peaJlu3aluM CoJib
HC1l npencrTaBjseT cobo¥ coJb.6HCI.

B HEeKOTOPHX BapMaHTax peaJu3aluy KaxOoeli Nu He3aBUCHMO
BHOpaH m3 umurTosuHa (C), ryaHuHa (G), TwmMmHa (T), ameHmHa (A), 5-

MeTUIUMTO3MHa (5mC), ypaumiaa (U) m mmMnokcaHTMHa (1) .
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B HEeKOTOPHX BapraHTax peaimsanunm HalleJiMBawla g
IIOCJIeDIOBAaTEJIEHOCTE IpencraBjigeT coboun SEQ ID NO: 1
(5" CAATGCCATCCTGGAGTTCCTG-3"), rge KaXIbI TYM/H (T)

HeoBABaTeNLHO MNpeacTarysgeT cobon ypauwma (U).

B  pasJMUHBEIX BapMaHTax pealuzaluu T OpelcTaBjgeT codon

/{\/ O%(O
HO )
3
[:N:]
N
O===P——N(CH}

6]

\ﬁf ’ u HalleJIMBaoma g [IOCJIENOBATEJILHOCTE
nopencrapjsgeT cobow SEQ ID NO: 1 (5'CAATGCCATCCTGGAGTTCCTG-3'),
Tne kKaxoo TuMmmH @ (T) HeoBsa3aTeJIbHO MOpelcTaBJisgeT cobo¥ ypaumi

(U) .

B  pas3JMuHHX BapuaHTax peajguszauuu T nOpencraBjsgeT coOol

/%\\V/Df\rfp
HO
3
[:N:]
N
O===P——N{CH2);

o

\ﬁg ’ u HalleJiMBaKia#Ad IIOCJIeIOBAaTEJIEHOCTE

npencTaBJigeT codow SEQ ID NO: 1 (5’ CAATGCCATCCTGGAGTTCCTG-37).

B HeKOTOPHX BapMaHTax peajms3alnu, BRJIOUAS, HalpuMep,
HEKOTOpPHE BapMaHTEH peanmuzanumm bopPMYJIE (1), KOHBIOT AT
AHTVCMEICIIOBOTO oJIMTOoMepa COTJIaCHO HacToAmeMy PaCKPBETHIO

opencraBJgeT coboM coeIuMHeHMe QopMyJnl (ITI):
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R HﬁTNHE HNYNMQ HN.__NH.
0O ﬁ“ Nu fJf¥ﬁ ;rNH MK
o 0”'\1 OJﬁ 0 <o o
: s f N8 H 3 H Oz H F
HO%“ iw,,wmprﬂwqri\mfwxpf wﬂJ“wf% M~ N N N Sy N ‘A‘M“ﬂ“m
g%@ ,K:h H igﬁxﬁ 1{ H \Wx H
HSC[ ,‘CH I“”’.[g'f: bH;- e
3 - 29
- HH HIM FHM
Ha /&Mﬂ HM ’km; Hzm/!%m
(IT)
UM ero dapMalleBTUUECKM IIpMeMIIeMyl COJIb, I'Ie:
Kaxouei Nu nOpelcTaBJigeT coBo¥M  asz30TUCTOe (HYKJIEOTHIOHOE)
OCHOBaHUe, COBMECTHO C Ipy I'VIMI obpasynimee HalleJIMB Aoy

I10CJIeIOoBaTEeJIBHOCTE ,

KOoTOopad KOMIIJIEMeHTapHa CaﬁTy OTXMI'a OSK3O0OHa

45 B npe-MPHK nucrpodmHa, oOO3HaueHHOMY kak H4L5A(-03+19).

B HeKOTOPHX BapMaHTax peajlu3aluy KaxIemi Nu He3aBUCUMO
BHOpaH m3 umTo3mHa (C), ryaHumHa (G), TuMmHa (T), azeHmHa (A), 5-
MeTHUILUMTO3MHa (bmC), ypaumiaa (U) m IMOokcaHTmHa (I).

B pasJjmMuHBIX

BapMaHTax peaJMs3aluy Kaxioemi Nu or 1 mo 22 B

HamopaBJleHun oT 5’ k 3’ npencraBjgeT cobom (SEQ ID NO: 1):

e Nu [N Nu |\ Nu [N Nu [N Nu [N Nu
IIOJIOX TIOJIOX IIOJIOX TIOJIOX TIOJIOX TIOJIOX
e—HUAa e—HUAa e—HUAa e—HUAa e—HU4a e—HUSA

57 - 57 - 57 - 57 - 57 - 57 -

37 37 37 37 37 37

1 C 6 A 11 A 16 A 21 G 26 X
2 X 7 C 12 A 17 G 22 C 277 C
3 C 8 A 13 G 18 A 23 A 28 X
4 C 9 X 14 G 19 X 24 X 29 A
5 A 10 C 15 A 20 G 25 X 30 G




6l

HaN
=
xg
M
Troe A TIOpencTaBJgsgeT cobon ook , C rT1pencrTaBjsgeT cobomn
HHa }h
) mH
e 1 s
o
ek , G mnpencraBJgeT cobon s , n X mOpencraBJygeT cobomn

. B HeKOTOPEX BapMaHTaxX pealilM3alllil Ka)K,]IBIﬁ X

O
NH

|
o
-

He3aBUCHMO [IpelcTaBygeT cobou .

B HeKOTOPHX BapMaHTax peaju3aluM KOHBOIaT aHTHUCMEICJIOBOTO
onuroMepa ¢opmysel (II) mOpencTaBJseT COOOM €TI0 COJib, OO0pa30BaHHY
HC1l (coJgHOM KUCJIOTOM). B HEKOTOPHX BapMaHTax peajiM3aluM CoOJlb

HC1 npemcraBJjseT cobol coJb.6HCL.

B HeKOTOPHX BapMaHTax peaju3aluu, BRJIOUAS, HanpuMep,
HEeKOTOpPHE BapMaHTEH peanuzanumm bopMyJIE (I1), KOHBIOTAT
AHTVCMEICJIOBOTO oJIMToMepa COTJIACHO HacTOAmeMy PaCKPETHUIO

OpencraBJjgeT coboM coeIuHeHMe QopmyJinl (IIA) :

5! » 31 HN NH; HHN MH HM . MF-

o Na I‘Iu H ik MH
o X j |
/\I_ *1 g ) o

ot N . @ £
..\{\‘D UM 8 H
. 4

o H O vy
HC by .
qu /KNH qu /gNH HQN /k‘NH —6%%1( ,(1

.ml

(IIA)

Toe Kaxoeli Nu OpeIdcTaBjsgeT coboM asoTucToe (HYKJIeoTHUOHOEe)
OCHOBaHME, COBMECTHO C Ipy IVIMU obpasywiee HalleJIMB Ay
IocjleIoBaTeJIbHOCTL, KOTOopas KOoMILJIeMeHTapHa cauTy OoOTKUI'a DK30Ha

45 B npe-MPHK nucrpodpmHa, oOO3HaueHHOMy kak H4L5A(-03+19).



62

B HeKOTOPHX BapMaHTax peaJu3aluy KaxOoeli Nu He3aBUCHMO
BHOpaH m3 uurtosuHa (C), ryaHuHa (G), TmMmHa (T), anmeHmHa (A), 5b-
MeTUIUuTO3MHa (5mC), ypaumiaa (U) m muMnokcaHTMHa (1) .

B pas3JMuHBIX BapMaHTax peaJlMs3aluu Kaxow Nu or 1 mo 30 B

HamnpabJjieHuM oT 5’ k 3’ mnpencrarjseT cobom (SEQ ID NO: 1):

e Nu [N Nu | N Nu [N Nu [N Nu [N Nu

TIOJIOXK TIOJIOXK TIOJIOX TIOJIOX TIOJIOXK [IOJIOXK

e—HU4A e—HU4A e—HUA e—HUA e—Hug e—HU4g

57 - 57 - 57 - 57 - 57 - 57 -

37 37 37 37 37 37

1 C 6 A 11 A 16 A 21 G 26 X

2 X 7 C 12 A 17 G 22 C 277 C

3 C 8 A 13 G 18 A 23 A 28 X

4 C 9 X 14 G 19 X 24 X 29 A

5 A 10 C 15 A 20 G 25 X 30 G
Hal

ju
17

]
tm
o

roe A TImpencrTarJisgeT cobon , C r1pemncraBjiseT cobom
NH: 0
J%N N I
[, E L
NS0 N
e , G mOpencraBjgeT cobon ek , U X mOpencraBjgeT cobom
0 o

A, K
[

M O
e W e B HEeKOTOPHX BapMaHTaxX pealu3alry KaxOell X
O
Kjiétif
WO
npelIcTaBJIAeT CoOou
B  HEeKOTOPHX BapraHTax peaJus3allnu, BRJIOUA A, HanpuMep,

BapMaHTH pealiM3allMM KOHBOITaTOB aHTUCMHBCJIOBEX OJMT'OMEPOR QOPMYJIE
(1I1) n bOPMY JIEL (I1IA), HalleJIMBaplla g [IOCJIEOOBATEJIBHOCTE
npencTaBJigeT cobom SEQ ID NO: 1 (5'CAATGCCATCCTGGAGTTCCTG-3'),

Toe Kaxowm TuMmuH (T) HeoBd3aTeJIbHO MOpelcTaBJgeT coboM ypaln
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(U . B pasJMUHEIX BapMaHTax peaJmM3allly, BKJIIOUA L, HaopuMep,
BapMaHTH pealiM3allMM KOHBOITaTOB aHTUCMHBCJIOBEX OJIMT'OMEPOR QOPMYJIE
(11) " bOPMY JIEL (I1A), HalleJIMBaKlla g [IOCJIEOOBATEJIBHOCTE
npencraBJisgeT codom SEQ ID NO: 1 (5’ CAATGCCATCCTGGAGTTCCTG-3').

B HEeKOTOPEIX BapuaHTax peaamszaluuu, BKJIOUA S, HalpuMep,
BapMaHTH peajiM3allMM KOHBOI'aTOB AaHTUCMHBCJIOBHEHX OJIMI'OMEPOR QOPMYJIE
(1), KOHBOT'AT aHTUCMEICJIOBOTO  OJIMI'OMEpPa COIJIaCHO  HacCTOoAlleMy

PaCKpPHTHIO HpelcTaBJigeT coboM coeamHeHMe ¢opMyJH (IIT) :

Pazpeie A Paspris B Paspeis C

°§r°\/\o/\/°\/\oﬂ | \

N \N’}LI\O NH; o N o \N/E\O @ NH

Y e Tl Tl

P NH, o N N o
\[]I 4 o Y N iy NH, ~ P A~ NH

Y T, e YL, LY
N

(110)

WM eTo dapMalleBTHUUECKM IPpUMeMIIeMyl COJIb.

B HeKOTOPHX BapMaHTax peaju3alMy KOHBOTAT aHTUCMHECJIOBOTO
oJIMIroMepa bopMyJIEL (ITIT) npencraBjgeT cobon ero COJIb,
obpaszoraHHyrw HCI1 (CoJIgHOM KMCJIOTOM). B HEeKOTOPHX BapMaHTax
peanuzauumM coJib HC1l mpencTaBygeT cobo¥ coJib.6HCI.

B  HeKOTOpPHX BapMaHTax peaju3aluny, BKJIOUA S, HanpuMep,
BapMaHTH pealu3allMiM KOHBOITATOB AaHTUCMEBICIOBHX OJIMTOMEPOR GOPMYJIE
(I11), KOHETAT AaHTUCMEICJIOBOTO OJIMTOMepa COIJIaCHO HacCToAlleMy

PACKPHTHID TIIpelcTaBJIgeT cobo¥ coeluHeHMe OGopMyJsiel (ITIIA):
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Paspsbis C
|
\rﬁ‘o

(II1A).

B HEeKOTOPHX BapmaHTax pealmszaumm

BKJIIOUaAd HEKOTOPEHE BapMaHTEL

(1)

AaHTVCMEICJIOBEIX OJIMT'OMEDPOB @OpMyJ'IbI

OJINTOMEPOB  GOPMYJIE M  BapMaHTH

(ITI),

HacToAmero

peanmuszauuu

PaCKPHTHUSA,

peam3alur KOHTBRI'aTOB aHTMCMEICJIOBEIX

KOHTBRI'aT aHTUCMEICJIIOBOT'O

oJIMTOMepa MNpencTaBjigeT cobol coenuHeHMe GOPMYJIH (IV) :

Pazpeie A Pazpeiz B Pa3
OYO\/\O/\/OV\ D! <D DLIB C
B
® AU S T
(o] N N o N
! Cr'y AORS. X
\r‘r/i\o 5 NH, . 0 . \'(qH ¥
2 B
k[o N_ N \N/i\o !éN N, \N/i\o \1|1 1o
o I 0N/ I o N/
51 % T T
~who =N NH, N N =
[ o_aN/ 5 o 3 Nz
j’ “Ho 7 “wre NH,
. N | © o0, GN_ _NH | o__aN—/
¥ 1( j/ N/
\7/3\0 I/JV NH; N N
o M NN Ny B
K[ j’ NyN 1}1 o KY N7Io ‘/J\l °
- ol NN o N \)\(
o T j/ NH
\1\‘1/8\0 e W o . N =,
o aN__NH 2 5 NH,
¥ S T L
K[Nj, ] “ K[ (T\lNr 731{0 X
5 j’ j’
T - v
o)
k[ T v AN
2w = I 0 _aN__NH [ o
3 M2 T
AN 2 o
TS Cr y
K[o N 2 2
- © Paspsie B Pazpeie C
i H,N
Pazpeis A

i eTo (]_)apMaLLeBTMT{eCKM IIpmeMIieMyrn COJIb.

B HeKOTOPEX BapMaHTaX pealJiM3alrMM KOHTERI'aT

omroMepa ¢opmyJiel (IV)

IIpeaocTraBJjideT cobol ero coJb,

AHTVMCMEICJIOBOT'O

oOpasoBaHHYI

KOHTBII'aTOB
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HC1l (coJgHOM KUCJIOTOM). B HEKOTOPHX BapMaHTax pealus3aluM CoJib
HC1l mnpemcraBJjseT cobol cojb.6HCL.

B HEKOTOPEIX BapuaHTax peajausauuu, BKJIOUA A, HallpuMep,
BapMAaHTH peajin3aluM KOHBOIATOB AaHTUCMECIJIOBEX OJIMI'OMEPOB (QOPMYJIEL
(IV), KOHBOIAT aHTUCMEICJOBOT'O OJIMT'OMepa COIJIaCHO HacTodAlleMy

PaCKPHTHIO HNpelcTaBJigeT coboM coeamHeHMe QopMyJH (IVA) :

OYO\/\O/\/O\/\OH Paspeie A Paspeie B Pazprie C

N B. NH; ~ v NH,
\,\r’o“o (Y 2 NTIN0 ,4"' o) N8 R /Y \
Y. TN TR oY

NH,

e B Y
o & T T TN
r ,

NH
¢ 0NN S 3 o .-“\\/\NJKNHE
]/ T o
¢ o Pazpuis B Pazpriz C vaf

NH

Pazppie A o)ﬁ SN NN,

(IVA).

10. MomuomkaliMM M BaMeHH aS30TUCTHX (HYKIJICOTHMIHEX) OCHOBAaHUMN

B HeKOTOPHX BapMaHTax pealM3aluM KOHBIOIATH aHTUCMBICJIOBEX
OJIMTOMEPOB COIJIACHO HaCTOAMEeMY PaCKPHTUI COCTOAT M3 a30TUCTHX
(HYKJIEOTUIOHEBIX ) OCHOBaHUM PHK " a30TUCTHX (HYKJIEOTMIOHEBIX )
ocHOoBaHuM IHK (UuacTo Hal3HBaeMHX B IOaHHOM 00JlacTuM TeXHUKM IIPOCTO
«OCHOBaHUAMM») . OcHoBaHusa PHK wm3BeCcTHH TIIOO Ha3BaHMAMM aleHUH
(A), vypauwui (U), umTo3mMH (C) m 1myaumH (G). OcHoBaHMsa JHK
M3BEeCTHH IIO0I HaszsBaHMAMM aleHMH (A), TuMvmuH (T), umTo=3mMH (C) u
I'yaHMH (G) . B pPasJINdHBEIX BapMaHTax peann3alumumn KOHBIOTaTH
AHTUMCMEICJIOBHX OJIMT'OMEPOR COTJIACHO HAaCTOAMEMY PAaCKPHTUK COCTOAT
n3 umTosmMHa (C), TyaHmMHa (G), TmMmMHa (T), aIeHMHa (A), b5-
MeTUIUMTO3MHa (5mC), ypaumiaa (U) m mmMnokcaHTMHa (1) .

B HeKOTOPHX BapMaHTax pealu3aluy OOHO WM ©0o0Jiee OCHOBaHUM
PHK wmiam ocHoBaHuM [OHK B oJMIoOMepe MOTYT OHTH MOIUQUIIMPOBAHH WJIM

3aMeHeHE Ha OCHOBaHue, OTJIMUHOE OT PHK-ocHoraunmsa wmim  ITHK-
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OCHOBaHMA. OIUTOMEPH, CcolepXale MOOUGUIIMPOBAHHOE WJIM 3aMelleHHOEe

OCHOBaHIIEe, BRJIOYAKT OJIMT'OMEPEI, B KOTOPEHEX OIIHO I DoJiee
ITYPUHOBEIX MJinm IIMPVMMVM IOV HOBEIX OCHOBaHMﬁ, HauboJiee dacTo
BCTpeUYaIMXCHAd B HYRKIIEMHOBEIX RMCJIOTax, SaMEHEHEI Ha MeHee

pPacllpoCTpaHeHHEIe WMJIM He BCTpedUalyeCAd B IIpMpode OCHOBaHMA.
HprHOBHe OCHOBaHMA comepxaT IIMPVIMMIOVHOBOE KOJIBELIO,
KOHIOEHCHMPOBaHHOE C Ml Ioa30JIbE HEIM KOJIBIIOM, uTo OIIMICEIBaeTCA

cilenypmen ofmenl GOpMyJION.

[IypuH

AmjeHMH ¥ I'VaHMH  ABJIAOTCA OBYMA  [OIYPMHOBEIMM  a30TUCTEMMU
(HYyKJIEOTHIHEIMM ) OCHOBaHMAMM, Haubojlee YacTO BCTpedYanlVUMMUCH B
HYKJIEMHOBEIX KMUCJIOTax. [pyI'Me BCTpedawmMecd B IIpUpone I[IYPUHE
BKJIOUAIOT, HO He OTPAaHMUMBAKLTCH IIePeUuMCJIeHHEMNM, N°-MeTujiameHuH,
N2—-MeTUJITYaHMH, TUIOKCAHTMH M 7-MeTUJITYaHUH.

[IMPUMHUOMHOBEIE OCHOBAaHMA COOepXaT WMeCTUUJIEHHOE MIUPUMUIOMHOBOE

KOJILIIO, UTO OIMCHBaeTCs cJenyimel ofmel GopMyJion.

H\“’- = ‘“%N

%rfc%ﬂffcka

[IMpuvmnmH

InTO3MUH, ypaumi u TVMVH ABJIATCA NIUPUMUOMHOBEIMUA
OCHOBAHMAMM, HauboJee JacTo BCTpevanmmM1IC g B HYKJIEMHOBEIX

KHMcCJIoTax. ﬂpyrme BCTpeUamMecd B IIpMpoIle IIMPVMMMIOMVMHEL BRJIIOWAKRT, HO
He OT'PaHMUMBaAKRTCA IIepedYrCIJIeHHBEIMY , 5—MeTMHHMTOBMH, 5-
TMOIPOKCHMMETVMIILIMTO3MH, IIceBooypalmjl U1 4—TMoypaHMﬂ. B omHOM U3
BapMaHTOB peajiM3allliM OJIMI'OMEPEI, OIIMCaHHEE B HaCTOAdlleM ITOKYyMeHTe,

comepXxaT OCHOBaHMA — IIPOM3SBOIHEIE TVMMVMHa BMeCTO YypalWila.
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Ipyrre noaxoOdamye OCHOBaHMSA BKJIKUAKT, HO HEe OT'PaHUUMBAaKTCH
[IEPEUNCIIEHHEIMY : 2, 6—IMaMUHOIIYPVH, OPOTOBYK KUCJIOTY, aIrMaTWUIWH,
JUBUOWH, 2-TUONVWPVMMUIVHHE (HAOpMMep, 2-TUuoypaluui, 2-TUOTUMMH), G-
clamp M ero HPOM3BOIHEE, b—3aMelleHHEE I[IMPUMUIOMHE (HalIpuMep, 5-—
rajioTeHypaumi, S5-mponmHMIIypalui, 5-TIPONMHUIILIMTO3UH, 5-
AMMHOMETUIIYPaLWII, S—TUIPOKCUMETUIIYPaluJl, 5—aMMHOMETUJIIMTO3MH, b5-—
TUIPOKCUME TUMIILIMUTO3MH, Super T), 7-IOeazal'yaHUVH, /—-Ieas3aaleHUH, /-
azsa—-2, 6-IMaMUHOIIYPHUH, 8—aza—"/-meas3aryaHuH, 8—aza—-7/-measzaaleHNH,
8—aza—"/—-nmeaza—2, 6—OMaMMHOIIYPHUH, Super G, Super A u N4 -
STUILUTOSHMHE WM MX [OPOU3BOIOHEE; N?°—LMKJIONEHTMIIYaHMH (cPent-G),
N?—LMKJIONEHTUJI-2—aMUHONIypuH  (cPent—-AP) u N2—mponmi—2-aMUHOIYPUH
(Pr—AP), mncesioypalWJl WM WX IIPOM3BONOHEE,; WU BHPOXIEHHEE WK
YHUBepCaJlbHble OCHOBaHUA, TakKue Kak 2, 6—OIUOTOPTOIIYOJI VI
OTCYTCTBYKMME OCHOBaHMSA, TakuMe Kak CalTH, JUIEeHHEEe as30TUCTOTO
OCHOBaHMUA (HalpuMep, l-nmesokcuputosa, 1,2-mgunesokcupudosa, 1-
ne30KCU—2-0-MeTuIpnubos3a; WM IIPOMIBOOHEE IUPPOJMAOMHA, B KOTOPHX
aTOM KMCJIOpOHa B KOJbIe OBJI 3aMeHeH Ha aToM a30Ta (azapuboza)).
[TpuMepsl OPOMBBONHEIX Super A, Super G m Super T IIpenCTaBJIEHH B
naTenTe CIIA N 6683173 (Epoch Biosciences), comepxaHte KOTOPOTO
IOJIHOCTBRI BKJIOUEHO B HaCTOAMlee ONMCaHMe IIOCPelICTBOM CCHJIKM. bBBUIO
IIoKa3aHo, yTo Pent-G, cPent-AP " Pr-AP YMEHBIIAKnT
VMMYHOCTHUMYJIMPpYKIee OelCTBMe IpU BCcTpauBaHuM B MUPHK (Peacock H.
et al. J. Am. Chem. Soc. 2011, 133, 9200) . IlceBmoypalWJ
OpencraBJjgeT coBoM  BCTpevaomuica B OIpUPOIEe  UM30MePM30BAaHHLM
BapMaHT ypaluuja, comepxamui C-TJMKO3UI, a He OOHUHHN N-TJIMKO3UI,
KakKk B ypuIMHe. IlceBIOypPHUIMHCOIepXamasa CUMHTeTndeckas MPHK wmoxeT
VIMeThb YITyUdlle HHEIM npodniib fe30MIacCHOCTHA 1o CpaBHEHUD c
YpUIMHCOIepxXxameln  MPHK (ucTouHuk WO 2009127230, comepxaHue

KOTOpOIro IIOJIHOCTEK BKJIKUEHO B HacCToOAdllee OIIMCaHMe JIIOCpeICTBOM

CCRUIKM) .

HexoToptre a30TUCTHE (HYKJIEOTUIHEE) OCHOBaHUA OCOBEHHO
[10JIe3HEL 0JIs YBeJIM4eHU s abdmHHOCTH CBSA3EBAHUA KOHEBIOI'aTOB
AHTMCMEICJIOBEIX  OJIMI'OMEPOB  COIJIACHO HACTOAWleMY PacKpHTH. OHU

BRJIOUAT bS—3aMelleHHHEe [IMPUMMOMHE, 6—a3alupUMUOMHE M N-2-, N-6- mu
O—6—3aMelleHHEle Iy PWHEL, BRJIOYA A 2—-aMMHOIIPONWUJIadeHVH, 5-

IIPOIMMHWIIYpallllJl 5—HpOHMHMHHMTOBMH. BrUIO 1okasaHo, 4YTO 3aMeHE Ha
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5-MeTHUJILMTO3UH YBeJIMUMBaKwT CTabUMIILHOCTE OYIIJIEKCa HYKJ'IeT/IHOBOﬁ

KM CJIOTEL Ha 0,6-1,2°C u B HacTodlee BpeMA ABJISTCHA
OpPenrnouTUTEeJIbHEMM 3aMeHaMMM OCHOBaHUM, eme 0oJlee KOHKPEeTHO — B
coueTaHUMn C 2'-0—MeTOKCHUD TMUJIbHEIMHA MOIOMOPMK AL AMU caxapoB.

IOTIOJIHUTEJIBHEE TUIIOBHE MOIMOULIMPOBAHHEE a30TUCTHE (HYKJIEOTHUIHEIE)
OCHOBAHMSA BKJIOUAT OCHOBAaHMA, B KOTOPHX IIO0O MeHBbIEeW Mepe OIMH
aToM BOIOOpoOIa a30THUCTOIC (HYKJIEOTMIHOI'O) OCHOBaHMA 3aMeHeH Ha
dTop.

11. dapMalleBTUUYECKHU IIpUeMIJIEMEIE conu KOHEBIOI'aTOB
AHTHCMBICJIOBHX OJIMI'OMEPOB

HexoTopEe BapMaHTH  peajiu3aluM  KOHBIOI'aTOB AHTUMCMEICJIOBHIX
OJIMT'OMEPOB COoTJIacHO HacToAmeMy PaCKPBEITHI MOTYT comepxaTb
OCHOBHYI O(OYHKUMOHAJIBHYIO TPYIIlY, TaKyl KakK aM/MHO WM aJIKMJIaMUHO,
u, TaKMM oBpas3omM, CIIOCOOHEL oBpa30BHBAaTH bapMalleBTUUYECKHA
opreMiieMBEe COJIM C dapMalleBTUMUECKM IIpUeMIIEMBEIMU KUcJIOTaMi. TepMuH
«bapMalleBTUUECKHM [IpMeMJIeMBEle COJIM» B DTOM aclekKTe OTHOCUTCA K
CPaBHUTEJIBHO HETOKCUUHEIM COJIAM [IPUCOEOUMHEHUA HeOpTaHUUeCKUX U
OPTraHNUeCKUX KUCJIOT KOHBIIaTOB aHTUCMEBEICJIOBEHX OJMI'OMEPORBR COTIJIACHO
HacTodmeMy PAaCKPHTHMIO. O9TM COJM MOTYT OHThL IIOJYUYeHH In Situ B
IepeHOCAMe cpele @OJ4 BBeIeHUMS WJIM B IIpollecce IOJYyYeHUS
JeKapCcTBeHHOM (QopMbl, JMOO OTIEeJILHO IIYTeM BBeIeHUS B pPeaKlLUo
OUMIEHHOTO KOHBOTaTa AHTMCMEICJIOBOT'O oJIMToMepa COTJIaCHO
HacToAmeMY  PacCKpHTHUID B QopMe ero CBOOOODHOTO  OCHOBAaHMA C
IIoOXonAamel OopraHMUeCKOM WMJIM HeOopTaHMUeCKOW KUCJIOTOM U BHIOEJIEHUS
IOJIYUEeHHOM TakuM ofpa30oM COJIM B IIpollecce IocJenyomel OUMCTKM.
TUIMYUHEIE coJu BKJIOUAT TUOpPOoOpOMU, TUIPOXJIOPUI, cynbdar,
oucynsdaT, odocdaT, HMTpaAT, alleTaT, BajeparT, oJeaT, aJbpMuUTaT,
cTeapaT, JayparT, BeHsz0aT, JakKTaT, TO3WJIaT, LUMUTPaT, MaJleaT,
byMapaT, CYKUMHAT, TapTpaT, HadTwjiaT, Me3wlaT, IJIOKOT'elIToHAaT,
JaxkTobMoHaT M JaypwJcylbdoHaAaT M ToMy IHomoOHoe. (CM., HalIpuUMep,
Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-
19).

dapMalleBTUUECKM TIPMEMIIEMEHE COJIM KOHBOI'AaTOB aHTHCMBICIIOBEX
OJIMT'OMEPOB COTJIacHO HAaCTOAMEMY  PACKPHTULD  BKJIOUAKT OOBIUHHE
HETOKCUUHEE COJIM WJIM UYEeTBEPTUUHHE aMMOHMEBEE COJIM KOHBIOIATOB

AHTVCMEICJIOBEX OJIMTTOMEPORB, HallpMMep, M3 HETOKCHMUYHEX OPIaHMUYEeCKUX
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WV HEOPTaHWUYECKMX KUCIOT. Hamnpumep, TakuMe OOBHUHEE HETOKCUUHHE
COJIM BKJIOUAKT COJIM, IIOJIYYEeHHHE W3 HEeOPTaHMUECKMX KMHCJIOT, TakKux
KakK XJIOPOBOIOPOIOHASL, BpoMOoBONOPONHASA, cepHasd, cyJibbaMMHOBASA,
dpocoopHasda, as0THaAd ¥ TOMy IIOODOoOHOe; M COJIM, IIOJIYUEHHHE U3
OpTaHMYeCKUX KMCJIOT, TakKux KaK YKCyCHas, IIPOIMOHOBAas, sSHTapHad,

IJIMKOJIeBa4d, CTeapMrMHOEBAa4d, MOJIOUYHaAg, qabJiouHasd, BMHHAaA, JIVIMOHHa#4Ad,

ackopoduHoBad, najJbMUTHHOBASL, MaJjieMHoBasd, TUIPOKCUMAJIEeMHOBAS,
beumIykcycHasd, TJIyTaMMHOBAS, BensoMHag, canmuuiosas,
cyJibbaHmoBad, 2—alleTokcubeH30MHaA, bymaposad,
TOJIYOJICYJILQOKMCIIOTA, MeTaHCYJILEOOKMUCIIOTA, STaHOUCYJbOOKKUCIIOTA,

maBeJjieBas, M30TMOHOBASA M TOMY IIOHOOHOe.

B HeKOTOpPEHX BapMaHTax peanus3aluuy KOHBIOIATH aHTUCMBICJIOBEX
OJIMT'OMEPOB COIJIACHO HacTOodAlleMy PaCKPHTHIO MOI'YT CcoIepXaTb OIHY
nnm  0oJlee  KUCJOTHHEX (QYHKLUMOHAJIBHEX TpPyINIo M, TakKuM o0pasoM,
CIIOCOOHEL K oOO0Opas3oBaHML OdapMalleBTHUUECKM I[IpMeMJIeMBIX COJIEM C
bapMalleBTUUECKM IIPpUMEeMIIeMBEIMY OCHOBaHMAMM. TepMMH «dapMalleBTUUECKU
npmeMsieMble  COJIM» B STUX  Cllydadx OTHOCHUTCA K  CPAaBHUTEJIBHO
HETOKCUUHEM COJIAM I[IPUCOEOVHEHMA HeOPTaHMUEeCKMX U OpTlaHUYeCKUX
OCHOBaHUM KOHTBII'aTOB aHTMCMEICJIOBEIX OJIMTOMEPOB COTJIaCHO
HacTodlleMy PaCKPHTHD. OIOTM COJIM aHaJIOTMUYHBEM o00pa3oM MOT'yT OBThH
[IOJIyUeHH I1n Situ B IIepeHOCHAmeM cpele IJiS BBeleHMS MJIM B IIpollecce
IOJIYUYeHUSa JIeKapCTBEeHHOW OGopMel, JMOO OTIeJbHO IIyTeM BBeleHUS B
pPeakuMK OUMIIEHHOTO KOHBIaTa aHTUCMBCJIOBOTO OJIMI'OMepa B dopme
ero CBOOOIHOM KMUCJOTH C IOIOXOOAMNMUM OCHOBAaHMUEM, TaKMM Kak
TUIPOKCHUI, KapOoHaT wWiIM OMKapOOHAT dapMalleBTUUECKM MIPUEMIIEMOTO
KaTMOHa MeTajijia, C aMMMaKOM WM C QapMaleBTHUUECKU [IpMeMIIEMEM
OpPTraHMUEeCKUM IIePBUUHLM, BTOPMUHBIM MJIM TPETUUYHEIM aAMUHOM. THUINUYHEE
COJIM WEJIOUHHIX MWJIM MeJIOUHO3EMEJILHEX MeTaJIJIOB BKJIOUAKT COJIM JIMTUA,
HaTpM4a, KaJludg, KaJbluMda, MalHMd UM aJIOMMHMA W TOMy I[IODOOHOe.

TUnmMuHbIEe OopraHMYeCKNMe aMMHEIL, Inmomxonmdmre IOJIA O@paSOBaHMH coJien

IPUMCOENMHEHU S OCHOBaHMH, BKJIOUAT 3TMIJIaMI1H, O3 TUIIaM/H,
DTUIJIEHOVAaMMH, >TaHOJIaMMH, O3 TaHOJIaMIH, nuriepasuH u TOMY
nonotHoe. (CMm., HamnpuMmep, Berge et al., Bmme).

III. CocTaBH ¥ CHOOCOBH BBeICHUS

B HeKOTOPEIX BapMmaHTaxXx pealJimszaurn HacCcTOoAmeIro PAaCKpPEITHUA

IIpenJIOXEHE COCTAaBE WMJIIM (]_)apMaLLeBTquCKMe KOMIIO 3L, IIooxXogdmye
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IOJId TepaHeBTMT{eCKOﬁ JOCTaBKM KOHBROI'aTOB AHTHVCMBICJIOBEIX
OoJIMTOMEPOB, COIJIaCHO HacToAdmeMy PAaCKPEITHO . COOTBETCTBEHHO, B

HEeKOTOPEX BapPMaHTax pealjlM3alliM HacCTOoAMeI'O PaCKPEITUA IIPeIJIOXEHEL

bapMalleBTUUECKHA npreMJIeMEe KOMIIO 3ULIUM, KOTOPHE comepxarT
TepalleBTUUYEeCKU 20beKTUBRHOE KOJIMUEeCTRO OIOHOTO I DoJiee
KOHEOI'aTOB AHTUCMEICJIOBEIX OJIUT'OMEPOB COTJIaCHO HacToAmeMy
PaCKpPHETHD, OIPUTOTOBJIEHHEIX COBMECTHO C OIOHVM VI foJiee
bapMalleBTUUECKHU npreMIeMEIMA HOCUTEJIAMA (mnoBbaBkaMm) n/nnm
paszbaeruTesaMu. HecmMoTpd Ha TO, UTO KOHBOIAT AHTUCMEICJIOBOI'O

OJIMTOMEpa COIJIACHO HacCTOAmMeMy PaCKPHTUI MOXHO BBOIMUTEL OTOEJIBHO,
OPenrnouTUTEJIbHEM  ABJISeTCA  BBeleHMe  KOHBIIaTa  aHTHMCMEBCJIOBOTO
oJIMTOMepa B BUIe dapMalleBTUMUeCKOI'O cocTaBa (KOMIO3MLMMK) . B OOHOM
M3 BapMaHTOB peaju3alMy KOHBOI'AaT aHTUCMECJOBOTO OJMI'OMepa B
cocTaBe IpencTaBJifgeT cobo¥ coeamHeHre odoopmyJiel (III).

CrnocoBr OOCTaBKM MOJIEKYJI HYKJEMHOBHX KMCJIOT, KOTOPHE MOITYT
OBITE MNPMMEHMME IOJIS KOHBIOIATOB AHTHCMEBEICJIOBHX OJIMT'OMEPOBR COTJIAaCHO
HacToAlleMY PAaCKPHTMIO, OIMCAaHE, HalpuMep, B MCToOuHMKax: Akhtar et
al., 1992, Trends Cell Bio., 2:139; Delivery Strategies for
Antisense Oligonucleotide Therapeutics, ed. Akhtar, 1995, CRC
Press; wu Sullivan et al., PCT WO 94/02595. D2t wu »gpyrue
IPOTOKOJIEL MOTYT IMIPMMEHSATLCS OJIS HOCTAaBKM MOIPaKTHUUeCKM Jiodom
MOJIEKYJIE HYKJIEMHOBOM KMCJIOTEH, BKJIOUAS KOHEBIOTATH aHTUCMBECIIOBHX
OJIMTOMEPOBR COTJIaCHO HaCTOAMEMY PaCKPHTHUO.

dapMalleBTUUECKME KOMIIO3ULMM COIJIACHO HACTOAMEeMYy PacCKPHTHUIO
MOTYT OBTL CIelMaJIbHO I[IPUIOTOBJIEHH MOJIS BBeIOeHMS B TBEepIOW WK
XUOokoy ¢opMe, BRJbUas GOPMEI, amalTHUpOBaHHEE IJS cJenyiomero: (1)
IepopallbHOTO BBeIeHMsa, HalpUMep, XUIOKMe JIeKapCTBeHHHE QOPMB MOJIA
nepopalibHOTO BBeIeHUs (BOIOHEIE WIIN HeBOIHHE PACTBOPHE  WJIM
CYCIIeH3UM) , TabJeTKM (IpenmHasHadYeHHBIEe OJIS  TpaHcOYyKKaJbLHOTO,
CYOJIMHTBAJILHOTO WMJIM CHUCTEeMHOTO BCaCHBaHUA), OOJIOCH, IIOPOMKM,
TpaHyJiel, IacTH [OJ49 HaHeceHMSI Ha  A3HK; (2) napeHTepaJIbHOTO
BBeIeHud, HaopuMep, IocpelCcTBOM TIOOKOXHOM, BHY TPUMHIIEUHOM,
BHYTPMBEHHOM MM SOUIYypalbHOM  MHBEeKIMM B  BUIeE, HaIpuMep,
CTepMJILHOTO PacTBopa MM CYCIeH3UMM WJIM CcocTaBa C 3aMeoJIeHHBM
BHICBOOOXIeHMeM; (3) MeCTHOTO IIpMMeHeHMud, HalpyMep, B BUIe KpeMma,

Masl WM IIJIaCTHPA WM CIIped C KOHTPOJIMPYEeMBIM BHICBOOOXIEHMEM,
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HaHOCHUMEBIX Ha KOXY ; (4) MHTpaBarMHAJILHOTO WMJIM  PeKTaJIbLHOTO
BBeleHUd, HalpuMep, B BMIe IIeccapusa, KpeMa WJIM TIIeHH; (5)
CYyBJIMHTBAJILHOTO BReIOeHUsd; (6) BBeIOeHUd yepes rJjasa; (7)

TpaHCOepMaJlbHOTO BBeOdeHMA MM (8) Ha3aJIbHOTO BBeIeHMd.

HexoTopre OpUMEepH MaTepMraJloB, KOTOPHE MOTYT CIYXUTH B
KauecTBe OdapMalleBTUUECKM IMIpMeMJIEMEIX HOCUTeJIeM, BKJIoYalT, HO He
OTpaHMUMBAaTCA IIepeurcJieHHEMM: (1) caxapa, TakKMe Kak JlakTo3a,
TJIOKO3a UM caxapo3a; (2) KpaxXmalJe, TaKMe KaK KYKYPY3HHM KpaxMmall U
KapTodesIbHHM KpaxMmaJ; (3) LeJUIJIo3y UM ee IIPOM3BOIOHEE, TakKMe Kak

HaTpreBaAd COJIb KapOOoOKCHUME TUJIILLEJIJIIOJIO 3EL, STIWJINEJUJIInJIOZ3a WM aleTaT

LEeJIJII0JIO 3HL ; (4) IOpOmMKOOOPa3HEM  TpaTraKaHT; (5) CoJIon; (6)
KeJlaTuH; (7) TaJlbK; (8) BCIIOMOT'aTeJIbHEE BelleCcTBa, TakmMe Kak
MacJio KakKao ¥ BOCKM IJIA CyonosuTopuerB; (9) Macja, Takue Kak

apaxmMcoBoOe MacJIo, XJIOIKOBOe MacJio, cadjiopoBOe MacJo, KYHXYTHOe

MacJio, OJIMBKOBOE MAacJIO, KYKYpPy3HOe MacJlo M coeBoe Macjo; (10)

TJIMKOJIM, TakKMe KaK [IPpOIWUJIeHIJIMKOJIb (11) 1oJiMoJIEIl, TakKMue Kak
TJIMLIEPUH, copbur, MaHHUT U I[OOJIM3TUJIEHIJIMKOJIb ; (12) CJIOXHEIE
2QUPEHL, TakKMe Kak bSTuioJeaT U sSTulaypartT; (13) arap; (14)

OybepHEe AT eHTH, TakMe KaK TI'MIPOKCHMI MaTHMA ¥  TIMOPOKCHUIO
aJloMMHMA; (15) alesIMHOBYK KMCJOTY; (16) ammporeHHyion Bomy; (17)
MB30TOHUUECKNM  COJIEBOM  pPacTBOP; (18) pacTBOp PuHTepa; (19)
STUJIOBHM coupT; (20) ©OydepHHEe pPacTBOPH C olopelelleHHEM pPH; (21)
CJIOXHEE  TIOJIMDOUPEH, OJIMKAPOOHATH UM/UJIM [HOJUAHTUIOPUOE U (22)
opyrue HETOKCUUHEE COBMEC TVMHE BEMEeCTBa, IPYMeH SeMEIe B
bapMalleBTUUECKMX COCTaBax.

IomoJIHMTeJIbHEE HeOoTpPaHMUMBAKIME IIPMMEPH al'€HTOB, [IOOXOIAMNX
IoJId BBeIeHMSI B COCTaB COBMECTHO C KOHBOIaTaMM aHTUMCMEBEICJIOBHX
OJIMT'OMEPOB COTJIacHO HaCTOAmEMY PaCKPHTHDO, BKJIOUAT :
KOHBOTUMPOBaHHEE C I[I31' HYKJIEMHOBHE KMCJIOTH,; KOHBOIMPOBAHHEE C
bochomnmmamMm HYKJIEMHOBEIE KVCJIOTHL; HYKJIEMHOBEIE KM CJIOTHI,
comepxamue JIUTIOOUIIL HEIE bparMeHTH ; dbochopoTHOATH; VHTUOUTOPH
TJIMKOIIPOTENHA P (Takue Kak Pluronic P85), KOTOPHE MOTYT
YCUIIMBATh IIPOHMKHOBEHME JIEKAPCTBEHHHX CPENCTB B pPas3JIMUHEE TKaHU;
fropasjiaraeMele IIOJIMMEPH, TakKue KakK MUKpocheps MnoJu (D, L-JjaxkTui—
KO—TUIMKOJIMIOa) IJIA JOCTaBKM C 3aMelJIeHHBEIM BEICBODOXIEHMEM IIOCIIE

uMilaHTauumu (Emerich, D F et al., 1999, Cell Transplant, 8, 47-
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58) Alkermes, Inc. Cambridge, Mass.; ¥ HarpyXeHHHe HaHOUaCTMIEH,

TaKre KakK IIOJIYYeHHEe U3 HOHM@VTMHHMaHoaKPMHaTa, KOTOPEHE MOTYT

oBecrieunBaThb OOCTaBKYy JIeKapCTBEHHHX CpencTB yepe:s
TeMaTOBHIebande CKUM Bapbep u MOTYT M3MEHSATH MeXaHV3ME
HeVpPOHAJBEHOTO 3axBaTa (Prog Neuropsychopharmacol Biol

Psychiatry, 23, 941-949, 1999).

Hacrosmee PacCKpETHE TaKxXe OTHOCUTCHA K [IPMMEHEeHN
KOMIIOBULIMM, COIepXaley [IO0BepXHOCTHO-MOOUOUUIMPOBAHHEE JIMIIOCOMH,
comepxalye JIMIUOE, MOIOUOUUMPOBAHHEE [IOJIUATUIIEHTUIMKOJIEM («IISI™)
(II3T'-MOOUOUUUPOBAHHEE, pPa3BeTBJIEHHEE U HepasBeTBJIEHHBE WM WUX
KOMOUMHaLUNY, WU OJUTEJIBHO LIUPKYJUPYIIKEe JIUIIOCOMB, WM CKPBITHE
JIUIIOCOMEL) .  KOHEBOI'aTE OJIMI'OMEPOB COIJIACHO HACTOLllEeMY PaCKpPHETHUIO
TakKXxe MOTYyT coOepXaTb KOBAJIEHTHO IIPUCOeIVMHEeHHEe MoJiekyJisl [I9T
PasJIMUHOM MOJIEKYJIAPHOM MacCChH. OTM COCTaBH ofecrneunBainT CrIocod
YBeJIMUeHMA HaKOILJIeHUS JIeKapCTBEeHHEX CPelCcTB B TKaHAX-MUIIEHAX.
3TOoT KJacc [IEPEHOCUMKOB JIeKapCTBEHHBIX CPenOCcTB YCTOMUNUB K
OIICOHM3alMM ¥  BEBEOEHUI U3 OoplraHu3Ma C ydacTueM CUCTEMEH
MOHOHYKJIEAPHEX @QaroumToB (CM® wmam P3C), uTo obecneumBaeT O0oJiee
OJIMTeJIbHOe BpeMs LIMPKYJISLUMM B KPOBOTOKEe UM YCUJIEHHOEe BO3IeMCTBUE
Ha TKaHM MHKAICYJMPOBAHHOTO JeKapCTBeHHOTO cpencrTtBa (Lasic et
al. Chem. Rev. 1995, 095, 2601-2627; Ishiwata et al., Chemn.
Pharm. Bull. 1995, 43, 1005-1011). BreJIO IIOKa3aHO, UTO TaKue
JIMIIOCOMEl M30UpaTesJIbHO HaKallJIMBalTCSd B OINYXOJAX, IPeldl0oJIOXUTEJILEHO
3a CcuUeT 3»KCcTpaBa3alMM M 3axBaTa HEeOBACKYJISAPM3O0OBAHHBEMM TKaAHAIMU—
vumenaMm (Lasic et al., Science 1995, 267, 1275-1276; Oku et
al., 1995, Biochim. Biophys. Acta, 1238, 86—-90). IIIMTeJILHO
HMPKYJINPYyKRIMEe JIVTIO COMEL YIIydmamnT bapMaKOKMHE TUUECKNE u
bapMakoOVHaMUUeCKMe XxXapakTepuctukm IHK m PHK, B 4YacTHOCTH, IO
CpaBHEHUD c O OBEUHEIMIM KATMOHHEIMM  JIMIIOCOMaMI, KOTOPHE, Kak
M3BECTHO, HakallyIMBalTCgd B TkaHgax CMO (Liu et al., J. Biol. Chem.
1995, 42, 24864-24870; Choi et al., MexnoyHapoOHasd OyoOJamkauus PCT
M WO 96/10391; Ansell et al., MexOoyHapoOHad noyojamkaumsg PCT N WO
96/10390; Holland et al., wMexOyHapomHad nOyoamuxaumusg PCT N WO
96/10392) . [OAMUTeJILHO LUPKYJIMPYIOIMEe JIMIOCOMHE TakXe, BepOATHO,
3amMimanT JieKapCTBEeHHBEe CpeOcTBa OT »OerpamjalluyM oI IelCTBUEM

HyKJIea3 B BoJibler CTeleHu IIo CPaBHEHVK C KaTMOHHEMM JIMIIOCOMaMI1
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fjaromapsd MX CIHOCOBHOCTM M30eraTh HAKOIUJIEHMA B MeTaboJIMUuecKHr
arpeCCUBHEX TKaHAX CMO, TakMxX KakK IIeueHb UM CeJIe3eHKa.

B mpyroM BapMaHTe peajiM3aly HacTodllee PacCKpPHTUE OTHOCUTCSHA
K dapMalleBTUUE CKUM KOMIIO 3ULM AM KOHBOIT'aTa AHTUCMEICIIOBOTO
oJiuToMepa, IMIPUTOTOBJIEHHEIM IJII OOCTAaBKM, KaK ONOMCaHO B I[IaTeHTax
CIIA NNe: 6692911; 7163695 m 7070807. B »TOM OTHOMEHMM B OIHOM M3
BapMaHTOB pealu3allMM HacCTOoAMlleT'0 PAaCKPHTHUA OPelJIOXKEeH KOHBI'AT
AHTUCMEICJIOBOTO OJIMTOMEpa COTJIaCHO HacCTOodlleMy PacCKpPHTHUIO B COoCTake
KOMIIO 31NN, comepxaley  COINOJMMEPH JIM3MHA W  I'UCTUIMHA (HK)
(onmMcaHHOM B IaTeHTax CIA NN: 7163695; 7070807 m ©692911) smubdo
OTHeJIbHO, JMOO B KOMOMHaluum c II9I' (HaopuMep, pa3BEeTBJIEHHBM WU
HepasepeTBJIeHHEM [IBI' miamM cMecbl obomux), B KoMOumHauum cC IS5 u
HalleJiMBawmyM  dpaTrMeHTOM, i  Jioboe M3 BHIIEIEPEeUMCIIEHHOTO B
KOMOUHAaLUN co CLUIMB QoMM areHTOM. B HEeKOTOPHIX BapmMaHTax
peaimnsanmum HacToAmeIo PaCKPLETUA NpenjoXeHu KOHBII'aTH
AHTUCMEICJIOBEIX OJIMTOMEPOB B COCTaBe dapMalleBTHUUECKMX KOMIIO3ULNM,
comepXamrx MOOMUOUUMPOBAHHEIN TJIOKOHOBOM KMUCJIOTOM IMOJUIUCTUOVH WU
TJIIOKOHUIJINP OB A HHBIN MOJINTUCTUOUH/ TPaHCOEPPUH-TIOJINIIVBUH .
CrieumaJMCcTy B @»OaHHOM o00JacTM TexXHMKM Takxe OymeT IIOHSTHO, UYUTO
AMMHOKMCJIOTH CO CBOMCTBaMM, IIOOOOHBMM cCBoMcTBaM His m Lys, MOTYT
OBITE 3aMeHEHH BHYTPU KOMIIO3UIIUN .

CMaumMBawnmue aTr'eHTH, SMYJIETATOPE M CMa3HBaKIMe BelecTBa
(TakMe Kak JaypuicyJbdaT HaATPUA M CTeapaT MaTHMA), OKpallMBakllme
aTeHTH, aHTHaOT e3MBHEE areHTH, MMOKPHBaKIME aT'eHTH,
MNOoOCJalMBaKnime aTeHTH, aTreHTEH OJIs KOppeKLUnun BKyCa,
apoMaTU3MPpyKIe aTl'eHTH, KOHCEPBAHTH M AHTHMOKCUIAHTHE TaKXe MOTYT
IPUCYTCTBOBATE B KOMIIO3BUIIMAX .

[MpuMeps bapMalleBTUUECKM IIPpUMEeMIIEMEX AaHTUOKCHUIOAHTOBR BKJIIOUAKT :
(1) BOOOPAaCTBOPUMEE AHTUOKCUIAHTH, Takue Kak ackopbuHoOBadg

KMCJIOTa, IUIPOXJIOPUI LMUCTerHa, OucyasdaT HaTpUia, MeTabUucCyJbQUT

HaTpuda, CYJIbOUT HaTpUa W ToMy [OoHmoOHOE; (2) XMpoOpacTBOPUMEE
AHTMOKCHMIAHTH, Takme Kak ackopOuInaJbM1UTaT, Oy TUINPOBAaHHBIN
TUOPOKCUAaHU30JI (BTA) , OV TUIIMPOBAHHEIM TUOPOKCUTOJIYOJI (BI'T) ,

JILUTHH, OpONMIralaT, albda—-ToKodeposl M ToMy HomodHoe; u  (3)

aTl'eHTEHl, XeJjlaTrpyrimne MeTaJlJIBI, Tarme Kakr JIMIMOHHa=Aa KMCJIOTa,
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STUJIEHIMaM/HTeTpayKCcyCcHada KMCJIOTa (BOTA) , copbur, BMHHA4A
KMCIJIOTa, ¢ochopHasda KMUCIOTa M TOMY IODOOHOE.

CocTaBE COIJIACHO HaCTOAMEMY PaCKPHTHUI BKJIOUAKT COCTAaBH,
nonxondamme  IOJIS  I[IepopaJibHOTO, Has3aJIbHOTO, MEeCTHOTO (BrIIOUA A
OyKKaJbHOe U CyOJMHTBaJILHOE), PeKTaJlbHOTO, BaIlMHAJLHOTO W/UINU
[IapeHTepalJIbHOT'O BBeleHMA. B Lejlax ynobcTBa COCTaBHEH MOTI'yT OHTH
IpencTaBJIeHE B BUIEe eIMHUUYHOM JIeKapCTBeHHOM OGOPMH M MOTYT OHTHb
INOJIYUEHE JIOEMM CIocofaMir, XOPOoIIo M3BECTHHEMM B oOJacTu dapMalluu.
KommuecTBO aKTMBHOI'O MHIPEeOMeHTa, KOTOpOoe MOXHO OOBEeIMHATH C
MaTepMraJlIOM—HOCUTEJIEM oJis [IOJIYYEHU I JIeKapCTBEeHHOM bopMEL c
OOHOKPAaTHOM IO3UPOBKOM, OymeT BapbMpOBaThL B  3aBUCUMMOCTU OT
cyOBeKTa, IOoOJIeXallel'o JIEUEeHMIO, ¥ KOHKPeTHOI'O crocoba BBeleHUH.
KommuecTBO aKTMBHOI'O MHIpPeOMeHTa, KOTOpoe MOXHO OOBeIMHATHL C
MaTepMraJlIoOM—HOCUTEeJIEM oJis [IOJIyYEeHU g JleKapCTBEeHHOM bopMEL C
OOHOKPATHOM HOO3UPOBKOM, OOHUHO OyIeT COCTaBJATH TakKoe KOJIUUECTBO
aKTUBHOTO MHITpelNeHTa, KOTOpoe oBecrieunBaeT TepalleBTUYeCKUN
a0bexT. Kak OpaBUJIO, DTO KOJIUUECTBO OYyIOeT COCTaBJATL OT IIPUMMEPHO
0,1 mnpoueHTa OO IIPUMEPHO HOEBAHOCTA HOeBATM IIPOLEHTOB AaKTUBHOTO
VHTpeIVeHTa, NPeOlouTUTeJSIbHO OT IMIPMMEePHO 5 MOPOLEeHTOB IO IIPMMEPHO
70 mnpoLeHTOB, Haubojlee INPEONNOUTUTEJIBHO OT IpuMepHO 10 MOIPOLEHTOB
0o npuMepHo 30 MIPOLIEHTOB.

B HekKOTOpPHX BapMaHTax peajJu3aluy COCTaB COIJIaCHO HACTOAMEeMYy
PaCKPEITHUIO COOEepPXUT BCIIOMOTaTeJIbHOE BEMEeCTBO, BHIOpaHHOE n3
UMKJIOOEKCTPUHOB, LEJJIJI03, JMIIOCOM, MMIeJJIooOpasylomux al'eHTOB,
HalpyMep, ‘KeJIUHBEIX KMCJIOT, U IIOJIMMEPHEX HOCUTeJelM, HalpuMep,
CJIOXHHX TIOJIMBOMPOB ¥ IIOJMAaHTUAPUIOB; M KOHBOIAT aHTUCMECJIOBOTO
OJIMTOMEpa COTIJIACHO HaCTOAMeMy PaCKpPHTMO. B OIOHOM M3 BapMaHTOR
peann3zalumnm KOHBOTAT aHTMCMEICJIOBOT'O oJIMToMepa B cocTaBe
IpencTaBJigeT cobomn COoenqUHEHNE bdopMy JIEL (IT1I). B  HeKOTOPHX
BapMaHTax peannzanmum YIIOMSAHY THM BEIIIE cocTaB oBbecrnieurBaeT
BMONOCTYIIHOCTE IIPM II€PpOPalIbHOM BBEIEHMM KOHBIRI'aTa aHTUCMECJIIOBOTO
OJIMT'OMEpa COTJIaCHO HaCTOAMEMY PaCKPHTHUD.

CriocoOul [IOJIyYEHU T DTUX COCTaBOB VI bapMalleBTUUYECKMX
KOMIIOBULIMM BRJIOUAT CTaIMio OOBLeOAMHEeHMS KOHBOIaTa aHTUCMBCIIOBOTO
OJIMTOMEpPa COTJIacHO HaCTOAMEMY PaCKPHTHO C HOCUTEJIEM u,

HeoOd43aTeJIbHO, OINHVM MM OoJiee BCIOMOT'aTeJIbHBMU MHI'peoueHTaMu., B
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11eJIOM, COCTaBH  IIOJy4YawnT IyTeEM PaBHOMEPHOTO u TIaTeJILHOTO
obBeIMHEeHNS KOHEBIOTaTa aHTMCMEICJIOBOT'O oJIMToOMepa COTJIaCHO
HAaCTOAMEMY PACKPHTHUD C XUIOIKVMMM HOCUTEJIAMU WMJIM TOHKOM3MEJIbUYeHHEMU
TBEPIHMM HOCUTEJIAMM WJIM M C TeMu, W C IOPpYyI'MMM M 3aTeM, IIPpUu
HeOoOXOOMMOCTHM, (GOPMOBaHMSA MNPOOYKTA.

CocTaBH COTJIaCHO HaCTOAIEMY ONMCaHMIo, MNOOXOOAMmre OoJis
[IepoOPalJIbHOTO BBeIeHUA, MOTYT HaxXOoOUTbLCHA B dbopme KarcyJi,
KpaxMaJIbHEX KarllCyJl, IWJJbL, TabJIeTOK, JeIeHIOB IJisA pacCcCacChHBaHMUA
(C MCHOJBL30BaHMEM apoMaTU3UPOBAHHOM OCHOBE, OOHUHO Caxapo3H U
KaMelIy WM Tpal'akaHTa), I[IOPOWIKOB, TIpaHyJl, WIM B BMUIe pacTBoOpa
WV CYCIIeH3MM B BOIHOM WJIM HEBOOHOM XUIOKOCTM, WMJIM B BUIE XUIKOM
SMYJIBCUM TUIIa «MAaCJO—B—BOIE» WJIM «BOIa—-B—Macjie», WJIM B BUIE
SJIMKCHPpa WMIM CHpOoIla, WIM B BMIe IaCTUJIOK (C MCHOJIb30BaHMEM
MHEPTHOM OCHOBH, TaKOM KaK XeJlaTuH U IJIMLIEePpMH WIM caxaposza u
KaMenb) W/WIM B BUIe XUOKOCTEeM IJIS I[IOJIOCKAaHMA pTa ¥ TOMYy
IonoOHOTO, IIPM DBTOM KaxXlad M3 YKas3aHHHX OQOpM COOEPXUT 3apaHee
OIpeleJIeHHOe KOJIMUECTBO KOHBIOTaTa AHTUCMEICJIOBOTO oJIMTOMEepa
COTJIaCHO HaCTOAlleMY PAaCKPHTHUI B KaueCTBe AaKTUMBHOTO MHIpPeIMeHTa.
KoHBOTaT aHTUMCMEICJIOBOTO OJIMI'OMEpa COIJIACHO HAaCTOAMeMYy pPacCKPBTUIO
TakXe MOXHO BBOIMTE B BUIe OOJIOCa, D2JEeKTyapus WM IIaCTH.

B TBepOBEIX JIEKAPCTBEHHEX QopMax OJSa I[IepopalJIbHOTO BBeOeHUS
COTJIaCHO HaCTOAmMEMY PAaCKPHTHID (KalcyJiel, TabJeTku, OWJInIM, Ipaxe,
[IOPOWKM, TpaHyJiEl, TabJIeTKM OJS paccCacEBaHMA M ToMy IHomoBHoe)
AKTHMBHEIM MHTPeIMeHT MoXeT OHTbL CcMemaH ¢ OIOHMM MIM 0BoJiee
bapMalleBTUUECKM [IPUMEMIIEMEIMM HOCUTEJIAMM, TaKMMM Kak LUTPpaT HaTpUA
MM IMKaJIbUMAg docoar, "/ UIn JII0OBIM nus cJenyomero: (1)
HAOJIHUTEJIAMM WM CyxXuMM pas3faBUTeJIaMM, TaKMMKM KakK KpaxMalH,
JlaKTo3a, caxapos3a, IJVIoKO3a, MaHHUT U/MIM KpeMHHMeBasd KucjoTa,; (2)
CBA3YIMMHI BemecTBaMH, TaKMUMA Kak, HalprMep,
KapBOOKCUME TUIILIEJIIIIIO3a, aJIbTMHATH, XeJIaTHH, IOJVMBUHUIINIMPPOJINIOH,
caxapos3a u/WiIM KaMeIb; (3) VYBIAXHUTEJSIMM, TaKuMMM KakK IJIMLepPUH;
(4) paspHXJIUTEesIIMM, TaKMMM KaK alap—-arap, KapboHaT KaJlblM4g,
KapTodesibHEM W TalMoOKOBEIM KpaxMall, aJIbTMHOBAMA KMCJIOTa,
HEKOTOPEE CHMJIMKATEH M KapOoHaT HaTpudg; (5) areHTammu, 3aMenJISoIMMU
pacTBOpeHMe, TaKMMM Kak TInapaduH; (6) yCKOpUTeJIIMM BCaCHBaHWA,

TarkVMM KakK UYeTBepPTHMUYHEIEe aMMOHMEBEE COeIMHEeHMA WM IIOBEPXHOCTHO—
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aKTHVMBHEE BelleCTBa, TaKMe KaK IIOJIOKCaMep U HaprﬂCYﬂb@aT HaTpWA,
(7) CMa4dlBallyiM1 areHTaMM, TaKVMM Kak, HallprMep, L1 TMJIOBHIM

CIipT, MOHOCTeapaT IJIMIleprHa W HEeVMOHHEEe JTIOBEPXHOCTHO-aKTHMBHEIE

BelleCcTBa; (8) abcopbeHTamMu, TaKMMM Kak KaoJMH ¥ OeHTOHUTOBAaS
TJMHa; (9) cCcMas3HBawmMMKM BemecTBaMy, TaKMMM KakK TaJlbK, cCcTeaparT
KaJlbludg, cCTeaparT MarHMuLg, TBepIOHe [IOJIUB TUJIEHTJIMKOJIM,

ﬂaprﬂCYHb@aT HaTpm4a, CTeapaT LIOVMHKa, CcTeapaT HaTpuAa, CTecaPMHOBa#Ad

K1cJjoTa u ux cMecu; (10) okxpammBamomuMy areHTaMu u (11) areHTamu,

ofecrneunBaIMHA KOHTPOJIMPpYyeMoe BEICBOOOXIOeHUE, TaKVIMM Kak
KPOCIIOBMIOOH 2NNz STVIILEJIJIINJIO3a .« B cJiydae KRaricylJi, TabJIeTOK u
T[IMJTIOJIB @apmaueBqueCKme KOMITO 3L TarkXxe MOTYT comepXxaTb

Gy@epHHe al'eHTEHIL. TBeane @apMaHeBTquCKMG KOMIIO 3LV HOHO@HOPO
THIIa  TakKXxe MOTYT I[IPUMEHATLCAS B  KaueCTBe  HaloJIHUTeJIeM B
KeJlaTHHOBEX KamncyJsax c MSATKOM u TBEpPION 0B0JIOUKOM c
MCIIOJIb30BaHMeM TaKMX BCIIOMOTAaTeJIbHEX BelecTB, KaK JaKTo3a WK
MOJIOUHEIE caxapa, a TaKxe [IOJIUS TUJIEHIJIMKOJIN c BEICOKOM
MOJIEKYJIAPHOM MacCoM M ToMy HomofBHoe.

TabjleTka  MOXET OHITH oJiydeHa IIyTeM I[IpeccoBaHMS  WJIMU
bopmMoBaHMU4d, HeoBd3aTeJILHO COBMECTHO c OIHUM W BoJiee
BCIIOMOT'aTeJIEHEIMM MHI'peIMeHTaMM . HpeCCOBaHHHe TabJIeTKU MOT'Y'T OHTH
IIOJIYYeHEl C IIpMMeHeHMeM CBA3yKImeIl'O BelleCTBa (Hanpmmep, XeJlaTrMHa
WM TUIPOKCUIPOIUIIME TIJILIEJIIIIONIO 3E) CMa3HBaIeTro BelleCcTBa,
MHEPTHOTO paszbaruTesid, KOHCEepBaHTa, Pa3pPHXIJINTET I (HanpuMep,
HaTpnAa KpaxXMaJITJIMKOJIATa IZNpnZ HOHGpGQHO—CMMTOﬁ HanMeBOﬁ COJIN
KaPGOKCMMeTMHHeﬂﬂDHOSH), IIOBEPXHOCTHO-aKTMBHOT'O WJIN
OVCIIeprrpypmero areHTa. @OpMOBaHHHe TabJIeTKM MOT'Y'T OHTH ITOJIYYEeHEI
oyTeM (QOpMOBAaHMSA B IIOIOXOIAMEeM YCTPOMCTBE CMeCH IIOPOIKOOoBpas3HOTO
COeIMHEeHMAd, CMOYEeHHOI'O MHEePTHEM XMIKNVM paBGaBMTeHeM.

TabjleTkn 17 opyrue TBepOEle JIeRapCTBEeHHEEe @OpMH
@apMaHeBTquCKMX KOMHOBMHMﬁ COIUVIaCHO HacTodmeMy OIIMCaHMI, Tarme
Kak opaxe, KallICyJIEL, TTMJIRJIN u I'PaHyJIH, MomyT, HeOGHSaTeﬂbHO,
VMMETE PHCKY WIIN OHITH IIOJIy4YeHEI C IIOKPEITUMAMM U O@OﬂOqKaMM, TaKVMM
Kak SHTepOCOHDGMﬂbHHe TIOKPEITM A n opyrniue IIOKPETNA, XOopomo
M3BEeCTHEE B oBJjlacTtu IIOJIYUEeHMA @apMaHeBTquCKMX COCTaBOB. OHU
TakKXe MOIT'YyT OHITH IIPMIT'OTOBJIEHEI TaKMM O@paBOM, yTOOH 0OO0eclleuMBaTh

MeIIJIEHHOEe WJIM KOHTPOJIMpyeMOe BEICBOOOXIOEeHME MCIOJBE3YEeMOTO B HUX
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AKTHUBHOTO VMHTpeIVeHTa C IpUMeHeHUeM, HaopuMep,
TUOPOKCUIIPOIIMIIME TUJIIL&JIJII0JIO 3E B pas3JIMUHEIX IIPOIIOPLUMAX IJId
obecrieueHMUsa XejlaeMOT o IIpOodMIIS BHEHCBOOOXKIEHMSI, IPYTUX IIOJMMEPHHX
MaTpPHUIl, JMUIOCOM U/MIu MUKpochep. OHM MOTYT OHTL IPUIOTOBJIEHEl IJIA
OERICTPOTO  BHCBOOOXIOEHMS, HalIpuMep, JIUMOOMIM3VPOBAHHE. VX  MOXHO
CTepuIn30BaTh, HanopuMmep, IoCpelCcTBOM dUJIL TPOBAHUA yepes
3aIepXnBamui BakTepun OMIBETP WMIM  BKJIOUEHUSA CTepUJIN 3YIOMNX
areHTOBR B (QopMe CTEepUMJIBLHHX TBepIHxX (apMalleBTUUECKMX KOMIIO3UMLUM,
KOTOPEE MOXHO PacTBOPATE B CTEPMJIBHOM BOIOe WMJIM B KakKom—Jmbo
OIpYyTOM  CTepMJIbLHOM  MHBEKLUMOHHOM  Cpele  HelOoCpedCTBEeHHO IIepern
IpUMeHeHUeEM. STH bapMalleBTHUUECKME KOMIIO 3ULIUA Takxe,
HeoBsa3aTelIbHO, MOTYT COINEPXaTb 3aMyTHSKOIMEe AaTl'eHTH M MOTYT MMeThb
TaKOM COCTaB, UYTO OHM BHCBOOOXIAIT AaKTUBHHM (He) MHIPeIMeHT (Bl)
VCKJIOUUTEJIEHO WM IpPennouYTUTEJILHO B onpenejIeHHOM ydacTKe
KeJIYOOUHO-KMIIEeUHOTO TpakKTa, Heobsa3aTeJbHO, C 3alepXKol. IIpuMepH
KOMIIO3ULIMY OJIS 3aKJIoUeHMVs aKTUMBHBEX MWHIPEeIMeHTOB, KOTOPhEe MOTYT
OHITL [PMMEeHEeHH, BKJIOUAT IIOJIMMEPHHE BelleCTBa M BOCKM. AKTUBHBEM
MHTPeOMeHT TaKXe MOXeT HaxXOIUTLCS B  MUKPOMHKAICYJIMPOBAHHOM
dopme, ecJyiM HeobXOoIMMO, C OIODHMM wMIM 0oJlee OIMCAHHBEMM BHIIE
BCIIOMOT ATeJIbHEMM BelleCTBaMuU .

Kuokme JIeKapCTBEeHHEEe @Ophﬂ:ﬂ IJIA IIepopalIbHOT'O BBelcHNA

KOHBIOI'aTOB AHTVICMBEICJIOBEIX OJIMTTOMEPOB COTIJIaCHO HacToAdmeMy
PaCKPEITHIO BKRJIDY AT (l)apMaLLeBTquCKM IIpreMJIeMEIe SMYyJIbCUN,
MVKPOSMYJIECHUI, PacTBOPH, CycCIleH31NM, CHPOIIEL M SJIMKCHPEH . IToMMMO
AKTVMBHOTI'O MHIT'peIrMeHTa, KMOKVEe JIeRapCTBEeHHEEe (]_)Ophﬂ::l MOTWYT

comepXaTh MHepTHHe pas3®aBUTeNM, MUMPOKO IIPMMeHSeMbHe B IJaHHOM
obJlacTH TeXHUKH, Takue Kak, HalpUMep, BOIa Wi opyrue
PacTBOPUTEIIM, COJOOMIM3UPYKIME aTleHTH ¥ 5SMyJIbTaTOpPH, Takue Kak
STUJIOBHM CHOUPT, UIOIPONMIJIOBHM CIOUPT, STUIkapboHaT, STUialleTarT,
DeH3UIIOBEMN CImpT, OeHsuIIbeH30aT, NPONMUIIEHTJIUKOJIE, 1,3-
Oy TUJIEHTJIMKOJIb, MacJa (B uyacTHOCTH, XJIOIIKOBOE, apaxmcoBoe,
KYKYPY3HOe, MacJOo 3apolmllel, OJIMBKOBOE, KaCTOPOBOEe U KYHXYyTHOe
Maciya), TJIMLIEepuH, TeTpaluIpodyPMUJIOBEM CIUPT, MIOJUDTUIIEHTJIMKOIU U
CJIOXHHE 5QUPH XWPHEX KUCJIOT M CcopOuTaHa M MX CMeCH.

KpoMe wMHepTHHX pasbaBuTesel, dapMalleBTUUECKMEe KOMIIO3UILINNA

IOJIA TIepOopalJlIbHOT'O BBEeIE€HMA TaKXe MOI'YT CcoIepXaThk aObBOBAHTEI, TaKMe
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Kar CMadHMpaKmme aIl'eHTEHI, SMyJIETHpYKIMEe WM CYyCIIeHIVpylyve al'€HTE,
InogcjylacTmMTeJiM, apoMaTrM3aTOPE, KpaCUTeJlM, OTIOYIKNM M KOHCEPBaHTH.

CycreH3uu, IIOMMMO aKTVBHEIX COGHMH@HM%, MOT'YT CoImepXaTb
CycCIleHIOIMpYyKmne al'eHTEHI, Tarue KakK, HallprMep, STOKCHMIIMPOBaHHEE
M30CTeapnJIOBEHE CIIMPTEI, CJIOXHEIE 9@MpH HOHMOKCMSTMH@HCOP@MT& u
COp@MTaHa, MMKPOKPpHMCTAJIJIMYeCKaA LneJJinjIosa, MeTal'MOIpOKRCHO
aJIIOMVHM A, OeHTOHUT, arap—arap M Tpal'akKaHT M MX CMeCHU.

CocTaBE OJI4 PEeKTaJILHOT'O WM Bal'MHAJIBHOTO BBelIeHVA MOIT'YT
OBITH InpenocTraBJIEeHEI B BMOoe CYIIIIOBnUTOPMA, KOTOpHﬁ MOXeT OBITH
[NOJIYyUeH IIyTeM CMellMBaHMAg OOHOTO MM 0OoJee COeIMHEHNM COTIJIacHO
HacCToAleMy PaCKPETHMIO C OIOIHVM MJin DoJiee IO OXO O AMYIMI He
BEISEIB alomliMIL PasopaXxeHnAd BCIIoOMOTI'aTeJIb HEIMI BellleCTBaMM VI
HOCHUTeJIAMNY , comepXxalrmm , HallprMep, MacCJIo Kakao,
IIOJIMS TUIIEHTJIMKOJIE , BOCK OJIA CYIIIIO3UTOPMEB I cajmumiiaT, u
KOTOpHﬁ ABJIAETCA TBepPIEM IIPU KOMHATHOM TeMIIepaType, HO XUMIOKVM
IIpr TeMIlepaType TeJla MM, CJIedOBaTeJIBHO, OyneT IJIaBUTLCHA B IIOJIOCTU

HpHMOﬁ KHMIKNM VI BJilaT'ajJjiviia C BEICBODOOXIEHUEM aAKTMBHOTI'O

COeIMHEeHMA .
CocTaBE 2NNz JIeKapCTBeHHEEe @OpMH IOJI4 MeCTHOTI'O MJIIN
TpaHCOepMaJIbEHOTI'O BBeIl€eHNA oJiMroMepa COTIJIaCHO HacCcToAdmeMy

PACKPHTHIO BKJIOUAKT I[IOPOMKM, CIpPper, Ma3M, IIaCTh, KpPeMbl, JIOCbOHH,
TeJl, PacTBOPH, IUJIACTHPM M JIeKapCTBeHHHEe OQOPME MOJIS MHTAJISLUMA.
AKTMBHEE KOHEBIOTATH OJIMI'OMEPOB MOI'YT OHTH CMENaHH B CTEepPUJIbHEX
YCIJIOBMAX C bapMalleBTHMUECKM IIPpHMeMJIEMBEIM HOCUTEeJIeM ¥ C  JIOOBMU
KOHCepBaHTaMm, Bybepamvm VI IpOoIeJlIJIeHTaMH, KOTOPHE MOTYT
norpefoBarbCca. Masm, AacTH, KpPeMb M TeJIM MOTYT COIEePXaThb, IIOMUMO
AKTUBHOTO coenMHeHUs COTJIaCHO HacToAmeMy OoNnMCcaHu,
BCIIOMOTATeJILHEE BemecTBa, TakMe KaK XMBOTHHE UM PaCTUTeJIbHHE
XMPE, MacJjla, BOCKM, HapadmMHE, KpaxMmaJl, TpalakKaHT, I[IPOM3BOIHHE
LEeJJIOJIOBE,  IIOJIMSTUIIEHTJIMKOJIM, CHUJIMKOHE, OEHTOHMTE, KpPeMHMeBas
KMCJIOTa, TaJlbK M OKCUI LMHKA WMJIM VX CMECH.

[TopomkM u crpen MOTYT COoImepXaTh, IIOMMMO KOHBIOTaTa
AHTUCMEICIIOBOTO oJIMTOMEpa COTJIaCHO HacTOAmeMy PACKPHTHIO,
BCIIOMOTAaTeJILHEE BemecTBa, TakMe Kak JakTo3a, TaJlbK, KpeMHMeBas
KMUCJOoTa, TUOPOKCUL AJIIOMVHM A, CUJIMKATE  KaJIbIMa M [IOPOIMOK

IIoJiMaMrga WJIN CMeCl STHUX BellleCTB. CnpeM MOT'YT JOIIOJIHMTEJIBHO
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ComepXaThk OOBUHHE IIPOIEJIJIEHTH, Takre KaK XJIOPpbTopyTJIeBONOPONE U
JeTyure He3aMelleHHBEe YTIJIEBONOPOIH, TakKue Kak OyTaH UM HpOoIlaH.
TpaHcOoepMaJlbHHE I[JIACTHPY MMET IOMNOJIHMTEJIbHOE IIPEeMMyIeCTBO,
3arJoyanmeecsa B o0ecCledUeHUM KOHTPOJIMPYEMOM IOCTaBKM KOHBOI'aTa
AHTVCMEICJIOBOTO oJMromMepa COTJIACHO  HaCTOSAmMeMy  PAaCKPHTUIO B
opraHmzM. Takye JIeKapCTBEHHHE OOPME MOTYT OBTHL IIOJIYUYEHH IIyTeM
PacTBOPEHUA WM IOUCHePTHPOBAaHMUA OJMIOMepa B IOAXONAMEeV Cpele.
YcocunmuTen BCACHBaHMSA TakKXe MOTYT [OPUMEHATHCA IS YBeJMUYEeHUS
[IOTOKa arleHTa  uepes  KOXY. CKOPOCTBb  TakKOTO IIOTOKa  MOXHO
KOHTPOJUPOBATL JMOO C IoOMOmb MeMOpaHH, pelyJupyollel CKOPOCThb,
amubo MNyTeM IUCIepIMPOBaHMsA al'eHTa B IIOJMMEPHOM MaTpHulle WM Teje,
[IOMMMO TIPOUMX CIOCOOO0OB, M3BECTHHX B IaHHOM OOJIaCTU TEeXHUKMU.
dapMalleBTUUECKMEe KOMIIOBMUMM, I[IOAXONAmMe OJd IIapeHTepallbHOTO
BBeIOeHMusd, MOTYT COINepXaThb OOMH UM ©OoJiee KOHBITATOB OJIMI'OMEPOB
COTJIaCHO HaCTOSfAMEeMy PAaCKPHTUIO B KOMOMHAUUM C OOHMM wiIu ©OoJee
bapmalleBTMUECKM TIPUEMIIEMEIMY CTEPUJIBHBIMMY M30TOHUUECKUMM BOIHBEMM
VI HeBOIHEMM pacTBOpamu, OUCIIEPCUAMHA, CYCIIeH3UAMU VI
SMYyJILCUAMMU  MJIM  CTEePUJILHEIMM  IIOPOMKaMH, KOTOpPHE MOTYT  OHTbH
BOCCTAHOBJIEHH C IIOJIYyUYEHUEM CTePUJIbHHX MHBEKIVMOHHHX pPacTBOPOB WK

HMCHepCMﬁ HellOCpeICTBEeHHO Ilepen IIPMMeHeHNeM, KOTOPEHEEe MOTWYT

comepXaThb caxapa, CIIMPTH, AHTUMOKCUIOAHTH, Bydeptrr,
BaKTepPMOCTaATUKN, PacCTBOpPEHHEEe BemecTBa, IpUIamImme cocTaBy
M30TOHMUHOCTD c KPOBBIO IpennojlaraeMoIro peLunreHTa, W

CYCIEeHIUPYIIMEe ATEeHTH WIM 3aTyCTHUTeIM. I[IpUMMepH IOOXOOSMMUX BOMIHEIX
" HeBOIHHX HoCUTeJen, KOTOPEHIE MOT'YT IPYMEHATECS B
bapmMalleBTHUUECKUX KOMIIO 3UILMAX COoTJIacHO HaCTOAmeMy ONMCAaHUI,
BKJIIOUAIOT BOLY, 2TaHOJI, [IOJIMOJIEL (Takue Kak TJIULIEPUH,
NPONMIIEHTJIMKOJIE , DOJIMATUJIEHTJIMKOJIE UM TOMY  IIomofHoe) u  ux
NOOXOOAMMEe CMeCU, PacCTUMTeJIbHEEe Macja, TakKye KakK OJMBKOBOE MacJio,
M OpTaHMYeCcKMe CJIOXHHEe D20MPH @OJIS MHBEKIVMOHHOTO BBEeIOeHUd, TaKue
Kak 2TUJIOJIeaT. [Togxom Ay TEeKyUdeCThb MOYXHO NIOOIEPXMBATE,
HanpuMep, NOyTeM I[IPYMMEHeHMS IIOKPHBAKIMUX MaTepralJioB, TakKMx Kak
JeUUTHUH, IIyTeM IIOoIIepXaHMsa HeoOXOoIMMOTO pas3Mepa 4YacTHll B ciydae
OVCIIEPCHM M IIyTeM I[IPYMMEHEeHMS I[IOBEePXHOCTHO—-AKTMBHEX BemeCcTB. B

OODHOM M3 BapMaHTOB peaJiM3allVil KOHEBRI'aT aHTUMCMECJIIOBOI'O OJIMI'OMEpa



80

B dapMalleBTHMUECKOM KOMIIO3UIMM T[PenNcTaBiasgeT CcoOOM CoelMHeHUe
bopmygier (IT1T1).

ST  QpapMaleBTHMUeCKMe  KOMIIO3MUMM  TakXe MOI'YT COIepXaTb
albBOBAHTH, Takue Kak KOHCEpPBaHTHL, cMauMBawlye aTeHTH,
SMYJIETUPYIIMEe al'€HTH U IOUCIeplUpyllie al'eHTH. [IpenoTBpalleHue
OeVICTBUSA  MMKPOOPTaHU3MOB Ha KOHBIOTATEL  OJIMI'OMEPOB COTJIaCHO
HacTodAlleMy PacCKpPHTUIO MOXeT OHTb O00eClleueHO I[IyTeM BKJIIOUEHNA
pPa3JIMYHEIX aHTUOaKTepMaJlbHEIX n IPOTUBOTPUDOKOBEIX aTeHTOE,
HanopuMep, HOapabeHa, xJopdyTaHoJa, OQeHOJCOPOMHOBOM KMCJIOTH M TOMY
nonoBHoro. TakXe MOXeT OBTH XeJlaTeJIbHO BKJIIOUEHMEe B KOMIIO3ZULINU
M30TOHNUECKMX aleHTOB, TakMxX KaK caxapa, XJOpKMI HaTpMua U TOMYy
nonoBHoe . Kpowme TOTO, OJIUTEeJIbHOE BCaCHBaHUE VMHBEKLUVOHHON
bapMalleBTHMUeCKOV (QOPMEL MOXeT OHTL OOeClledeHO IIyTeM BKJIOUEeHUS
areHTOB, 3aMemOJIAKIMX BCaChBaHMEe, TaKMX KakK MOHOCTeapaT aJloMMHMA
M KeJlaTHH.

B HEKOTOPEIX cIydaax, C LeJIbI NIPOOJIeHU A OeliCTBUA
JIEKapCTBEHHOTO CpeIncTrBa, KeJjlaTeJIbHO 3aMenJIUTh BCacCHBaHMe
JIEKAPCTBEHHOTO CpeIncTBa npu IIOOKOXHOM VI BHY TPUMBIIEUHOMN
MHBEKLMM. OTO0 MOXeT OHTbL IOCTUTHYTO IIyTeM IIPUMeHeHUS XUIKOM
CYCIIeH3UU KPUCTAJIJINYEeCKOTO VI aMOpPGHOT O MaTepuala,
MaJjlopaCTBOPMMOI'O B BOOE, IIOMMMO IIPOYUMX CIIOCOOOB, M3BECTHHX B
DaHHOM  oBJlacTM  TexXHUKU. CKOpPOCTEL BCaCHBaHMA JIeKapCTBEHHOTIO
CpeICTBa B DHDTOM CJlydae 3aBUCHUT OT CKOPOCTM €eI'0 pacTBOpPeHUHd,
KOTOpafd, B CBOK OUepelb, MOXeT 3aBMCeTb OT pa3Mepa Kpucraljlja U
KpUCTalIMueckKo GopMEl. B KauecTBe aJIbTEPHATHUBHE, OTCPOUYEHHOTO
BCaACHBaHUA JleKapCTBEHHOM bopmer, BBOIOUMOM apeHTepallbHO,
OOCTHUTaKRT IIyTeM pPacTBOPEHMA WM CYCIEeHIOIMPOBaHMSA JIEeKapCTBEeHHOTO
CpelCcTBa B MacCJISHOW TepeHOCHAlel cpele.

Oerno—QopMEL IJIsI MHBEKUMOHHOT'O BBENOEHUS MOI'YT OBTE II0JIYYEHH
nyreM QOPMMPOBaAHMA MUKPOKAIICYJIBHEIX MaTpPUL, KOHEBOIATOB OJIMI'OMEPOB
COIJIaCHO HAaCTOAlleMy PacCKpHTUIO B OMopasjlalaeMeX IIoJiMMepax, TaKuUx
KakK I[IOJWIIaKTUI-IIOJIUTJIMKOJIML. CKOPOCTE BHCBOOOXIEHMA OJIMI'OMepa
MOXHO KOHTPOJIMPOBATE B 3aBUCUMOCTM OT COOTHOIWEHMS OJIMI'OMepa WU
[IOJIMMepa U HNPUPOINH KOHKPETHOI'O MCIIOJIbE3YyeMOI'o IoJMMepa. lIpuMep:l
OIpyI'Mx  OuopasjlaraeMblx I[IOJIMMEPOB  BKJIOWAT  [IOJIM (OPTOSOUPEH) 1z

HOJ'H/I(aHI‘I/I,JIpM,HBI) . IHermo—cocTape IJIA MWHBEKIMOHHOTO BBEIEeHUA TaKxXe
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MOTYT OHBTEL IIOJIYUYEHHE IIyTeM 3aKJIoUueHMd JIeKapCTBEHHOTO CpenacTBa B
JUIIOCOMEL  WJIM ~ MUKPOBMYJIbCUM, KOTOpPHE COBMECTMMH C  TKaHAMA
opraHm3Ma.

B ciayyasax, KoToa KOHBOTATE  aHTWMCMECJIOBEX OJITOMEPOB
COTJIACHO HaCTOAmeMYy PaCKpPHTMIO BBOOAT B BUIe OdapMalleBTHUUECKUX
npernapaToB JOOAM M XMBOTHBM, KX MOXHO BBOIMTL B UMCTOM BUOE WK

B BuUIe bapMalleBTHMUECKOM KOMIIO3ULINM, Ccolepxamel, Hamopumep, oT 0,1

oo 99% (BoJiee [IpenrnouTUTeJIbHO oT 10 1mo 30%) KOHEI'aTa
AHTUCMEICJIOBOTO oJIMTOMepa B KOMOMHAaLUM c bapMalleBTHUUECKU

IpUEeMJIEMEIM HOCUTEJIEM.

CocTaBe WM IIpelapaTs COIJIACHO HaCTOAlleMYy PaCKPBTUMID MOXHO
BBOOMTL IIepopalibHO, IMapeHTepalJibHO, MeCTHO WMJIM peKTaJlbHOo. Kak
npaBujio, obecneurBaiT M¥X GQOPMH, NOOXOIAmMe IJS KaxXIoro IIYTU
BBemeHud. Hanpumep, ¥UxX BBOOAT B dopMe TabJIeTOK MM KalcCyJ, IIyTeM
VMHBEKUVM, MHTAJIALUMM, B BMIEe JIOCLOHA OJ4 IJla3, Mas3u, CYIIOo3UTOPUA
WM UMHOY3UM; MEeCTHO C IIOMOMbI JIOChOHA WMJIM Ma3M WMIM pPeKTaJbHO C
IIOMOMBID CYIIIIO3UTOPHUER.

HesaBUCKUMO oT BHIOPAHHOTO Iy T BBeIeHUsd, KOHBIOT'a TH
AHTMCMEICJIOBEIX OJIMT'OMEPOB COIJIACHO HACTOAIleMy PacCKPHTMIO, KOTOPHE
MOTYT IMNPUMEHATLCS B [HOIOXOOAmeld I'MIpaTHUPOBaHHOM dopMe, U/UIMU
bapmMmalleBTHUECKME KOMIIOZULMM COIJIACHO HACTOSINEMY PACKPHTUID MOTYT
BHITH NPUTOTOBJIEHH B BUIE bapMalleBTHUUECKH IPpMEeMJIEMEBIX
JIeKapCTBEHHEX GOpM C  IIOMOIBI  OOHUHEX  CIIOCOBOOB, V3BEeCTHEX
crnelnmagmMcTaM B ITaHHOM  ofJjlacTM TexXHMKMU. OdaKTHUUecKMe VYPOBHU
OOBMPOBKM AKTUBHEX MHIPEOMEHTOBR B (apMalleBTHUUECKMX KOMIIOBUIIMAX
COTJIACHO HAaCTOAmMEMY PaCKPHTUID MOTYT BapbMPOBATEH TakuM o0pasoM,
yToBH  O0OEeCIeUMTb KOJMUECTBO aKTMBHOTO MHIPeIMeHTa, KOTOpoOe
ABJIgeTCa 2OOeKTUBHEM OJIS OOCTWXEHMUS XeJIaeMOT'O TepaleBTHUUYeCKOTO
OTBeTa @OJIS KOHKPETHOTO IIallMeHTa, KOMIOBMIMM M crnocofa BBeOeHUH,
fe3 HenpMeMJIEMOM TOKCHUYUHOCTM IOJIS HIalMeHTa.

BubpaHHas  BeJIMUMHA OO3H OyImeT  3aBMCeThb OT MHOXECTBA
bakToOpPOB, BKJOYAS AaKTMBHOCTL KOHKPETHOTO I[IPMMEHSEMOI'O KOHEOIAaTa
AHTMCMEICJIOBOTO OJIMTOMEpa COIJIACHO HAaCTOAmeMY PaCKPHTHID WJIM €TI0
CJIOXHOTO 2dmMpa, COJM WJIM ammia, IIyTh BBeIOeHMUsd, BpeMsa BBeIeHUS,
CKOPOCTL BHBEIEHMS MWJIM MeTadoJmM3Ma KOHKPETHOTO IIPMMEHSIEMOTO

oJIMmromMepa, CKOPOCTE M CTelleHbE BCacCEBaHMA, IJIMTEJIBHOCTE JI€edeHNMA,



82

UCIIOJIb30BaHMe IPYIMX JIeKapCTBEHHHX CPeIOCTB, COeIMHEeHMN u/Uiu
MaTepraJloOB B COUYETaHMM C KOHKPETHEM IIPUMEHSAEMEM OJIMT'OMEDPOM,
BO3pacT, IIOJ, Maccy, COCTosgHMe, 0Omee COCTOSHME 3J0POBbBHA WU
NIPedIeECTBYKIYD MCTOPpHI OOJIe3HM MallMeHTa, I[oaJieXalero JeUeHUK, |
nonoOHEE (QAaKTOPE, XOPOIO M3BECTHHE B 00JJACTU MEeIMIIVHH.

Bpau wiIm BeTepuHap, ABJIAKIMUMCSA  OOHBUHHEM CIEeUMaJIMCTOM B
OaHHOM 06JacTM TexXHMKM, MOXeT JeTI'KO OIpeleJuMThb WM Ha3HauMThb
HeobxonuMoe 520dekTMBHOE KOJUUECTBO OQapMalleBTUUECKOM KOMIIO3UIIUN .
HampuMmep, Bpady WM BEeTEepMHaAP MOXET HauMHAaTh I[IPUMEeHeHUue 03
KOHBOI'aTOB aHTMCMEICJIOBBIX OJIMT'OMEPOB COTJIaCHO HacToAleMy
PACKPHTHIO, IIpMMeHSIeMHX B (QapMalleBTHMUYeCKOM KOMIOo3MUuM, C 0OoJiee
HUBKMUX BeJIMUMH, ueM  TpebyomMecsa  OJS  OOCTWMXKEHUS  XKeJlaeMoI'o
TepalleBTUUYEeCKOoT O BoderkTa, M I[IOCTEIEeHHO YBeJUuuBaThL O3y OO Tex
nop, moka xkeJjaemelr sdhdpexT He OymeT IOOCTUTHYT. B 1meJsioMm,
nmonxondmas CyToOuHasd [o3a KOoHBIaTa aHTUCMECIIOBOTO  oJiMToMepa
COTJIACHO HacCToAleMy PacKpHTHUD OyIeT OpedcTaBJATE coBoM Takoe
KOJIMUECTBO KOHBIIATa AaHTUCMEICJIOBOI'O OJIMI'OMEpa, KOTOopoe [ABJIAETCH
HauMeHbllel m»no30M, S0beKTUBHOM IJiga ofeclleueHUsS TepalleBTUUYeCKOTO
sbderTa. Taxkag »0dpeKTHMBHaAA HoO3a OOBUHO OyIer 3aBUCETH oT
baKTOPOB, OIMCaAHHHX B HACTOAMEM PacKpHTMM. Kak OpaBWUJIO, OO3H IOJIA
IepopajlIbHOTO, BHYTPMBEHHOTO, MHTpPallepeOpOBeHTPUKYJIAPHOTO u
IIOOKOXHOTO BRBeIeHMS KOHBOIAaTOB AHTUCMHECJIOBHX OJIMI'OMEPOB COIJIACHO
HacTOoAmEeMY PacCKpPHTUID OJ4 HallMeHTa, B CcJydae WUX I[IPpVMMeHeHUSa IOJIA
OOCTMXeHMSA YKa3aHHEX 5»0dexkToB, OyIOyT COCTaBJATE OT IIPUMMEPHO
0,0001 mo npummepHo 100 MI' Ha KWJIOI'paMM MacCH TeJjla B CYTKMU.

B HeKOTOPHX BapMaHTax pealu3aluy KOHBIOIATH aHTUCMBECJIOBEX
OJIMTOMEPOB COTIJIACHO HACTOAMEMY PACKPHTUMIO BBOOAT B IOO3ax, OOBUYHO
cocrapasommx npuMepHo 10-160 mr/xr mim 20-160 MT/xT. B HEKOTOPHIX
cydasgx MOTYT IoTpedoBaThbCd HOSBH, MOpeBomakmue 160 wMr/xr. B
HEKOTOPHX BapMaHTax pealus3alMrM OO3H IJIS B/B BBeIOeHUS COCTAaBJISOT
or npumepHo 0,5 wmMr nmo 160 wMr/xr. B HEKOTOPHEX BapMaHTax
peanM3allMM KOHBOTATH aHTHMCMBEICJIOBHX OJIMT'TOMEPOB BBOIAT B IO3aXx,
cocTaBJjgomux OpuMmepHo 0,5 wmr/xr, 1 wMmr/xr, 2 wMmMr/xr, 3 Mr/kr, 4
mr/xr, 5 mr/xr, 6 MmMr/xr, 7 Mr/xr, 8 Mmr/xr, 9 Mr/kr wim 10 Mr/xr.
B HEKOTOPHX BapMaHTax peanmzaumm KOHBIOT'a TH AHTVCMEICJIOBHIX

OJIMTOMEPOB BBOOAT B MHOO03axX, COCTaBIgomMMx OpuMmepHo 10 wmr/xr, 11
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mr/xr, 12 w~mr/xr, 15 wmr/xr, 18 w~mr/xr, 20 wmr/xr, 21 wmMr/xr, 25
mr/xr, 26 wr/xr, 27 wmr/xkr, 28 wmr/xkr, 29 wumr/xr, 30 wmr/kxr, 31
mr/xr, 32 w™mr/xr, 33 wmr/xkr, 34 w~mr/xr, 35 wMmr/xr, 36 wMr/kr, 37
mr/xr, 38 w~r/xr, 39 wmr/xr, 40 wmr/xr, 41 w~mr/xr, 42 wMr/xr, 43
mr/xr, 44 w~r/xr, 45 wmr/xr, 46 wmr/xr, 47 wmr/xr, 48 wmMr/xr, 49
mr/xr 50 w~mr/xr, 51 w™mr/xr, 52 wmr/xr, 53 wmr/xr, 54 wmr/xr, 55
mr/xr, 56 w~mr/xr, 57 wmr/xr, 58 wmr/xr, 59 wmr/xr, 60 wMr/xr, 65
mr/xr, 70 w~mr/xr, 75 w™Mr/xr, 80 wMmMr/xr, 85 wmr/kxr, 90 w™mMr/xr, 95
mr/xr, 100 mr/xr, 105 wmr/xr, 110 mr/xr, 115 mro/x7, 120 MU/KT,
125 wmr/xr, 130 w~mr/xr, 135 wmr/xr, 140 wmr/xr, 145 wmr/xr, 150
Mr/xr, 155 mr/kxr, 160 MI'/KD, BKJIOUad BCe IlLeJIOUMCJIeHHHEe SHadyeHUI

MeXnOy YKa3aHHEIMM 3SHadYeHMAMM. B HeKOTOPEX BapMaHTaX pealJlM3alllil

oJMToMep BBoOmAT B nmo3e 10 Mr/kr. B HEKOTOPHX BapuaHTax
peanmszauuy  OJIMTOMep BBOOAT B mos3e 20 MI/KT'. B HEKOTOPHX
BapraHTax peajJusaluM oJmMroMep BBOomST B 2 mose 30 wMmr/kr. B

HEKOTOPHX BapMaHTax peajM3aluy OJIMIOMEP BBOOAT B mosze 40 Mr/xr.
B HeKOTOpPHX BapMaHTax peajM3aluM OJIMT'OMep BBOOAT B nosze 60
MI'/KT'. B HEKOTOPHX BapMaHTax peajy3alyry OJMUIOMEpP BBOIOAT B HO3e
80 Mr/xr. B HeEKOTOPHX BapMaHTax peajr3aluy OJIMTOMEeP BBOIAT B
nose 160 MI/kT. B HeEKOTOPHX BapraHTax peajin3aluy OJIMTOMEP BBOIAT
B moze 50 mMr/kxT.

B HeKOTOpPHX BapMaHTax peaju3aluM KOHBOIaT aHTHUCMECJIOBOTO
olmroMepa oQopmyJiel  (IIT) BBOOAT B HDO3ax, COCTaBJAKIMX, Kak
npaBmjo, oOT npuMepHo 10-160 mMr/xr mam 20-160 Mr/xr. B HEKOTOPHIX
BapMaHTax peajlM3aluM OO3H KOHBOIaTa aHTHUCMECJIOBOTO OJIMI'OMepa
bopmyser (III) miag B/B BBeOeHMS COCTABJALT oOT IpuMepHo 0,5 Mr mo
160 MT'/KT. B HEKOTOPEIX BapMaHTax peannsanmnum KOHBOT'AT
aHTVCMEICJIOBOT'O oJmMroMepa bopMyJIEL (ITI) BBOOAT B mosax,
cocTaBJjglomux OpuMmepHo 0,5 wmr/xr, 1 wMmr/xr, 2 wMmr/xr, 3 Mr/kr, 4
mr/xr, 5 umr/xr, 6 MmMr/xr, 7 Mr/xr, 8 Mmr/xr, 9 Mr/kr wim 10 Mr/xT.
B HEKOTOPEIX BapuaHTax peann3saumnum KOHEBIOIAT aHTUCMEICJIOBOT'O
omroMepa ¢opmyJiel (III) BBOOAT B HDO3ax, COCTABJIARINX IpuMepHO 10
mr/xr, 11 w~mr/xr, 12 wmr/xr, 15 w~mr/xr, 18 wmr/xr, 20 wmr/xr, 21
mr/xr, 25 w~mr/xr, 26 wmr/xr, 27 wMr/kr, 28 wMr/kr, 29 wMmr/xkr, 30
mr/xr, 31 w~mr/xr, 32 wmr/xr, 33 wMr/kxr, 34 wr/xr, 35 wMmMr/xr, 36

mr/xr, 37 w™mr/xr, 38 wmr/xkr, 39 wmr/xr, 40 wmr/xr, 41 wmr/xr, 42
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mr/xr, 43 w~mr/xr, 44 wmr/xr, 45 w~mr/xr, 46 wmr/xr, 47 wmr/xr, 48
mr/xr, 49 wmr/xr 50 wmr/xr, 51 wmr/xr, 52 wmr/xr, 53 wMr/kxr, 54
mr/xr, 55 w~mr/xr, 56 wmr/xr, 57 wMmr/xr, 58 wmr/kxr, 59 wMr/kr, 60
mr/xr, 65 w~mr/xr, 70 wmr/xr, 75 wMmr/xr, 80 wMr/kxr, 85 wMr/xr, 90
mr/xr, 95 mr/xr, 100 mr/xr, 105 mr/xr, 110 mr/xr, 115 mr/xr, 120
mr/xr, 125 wmr/xr, 130 wmr/xr, 135 wmr/xr, 140 w~mr/xr, 145 wMr/kr,
150 w™Mr/xr, 155 wmr/xr, 160 wMID/xT, BKJIOUasd Bce leJIOUMCJIeHHHEe
3HaUeHMd MexOy yYKasaHHBEMM 3HaueHMAMM. B HeKOTOPHX BapMaHTax
peanmszaumnm KOHTBIOTAaT aHTVCMEICJIOBOT'O oJmroMepa  QOPMyJIEL (IIT)
BBOOAT B gpmos3e 10 wMr/xr. B HeKOTOPHX BapMaHTax peajms3aluu
KOHBT'aT aHTUCMEICJIOBOTO oJiMroMepa o¢opMyJiel (III) BBOOAT B no3e 20
MT/KT. B HeEKOTOPHX BapMaHTax peajiM3alrM KOHBITAT aHTUCMBECJIOBOTO
onroMepa GopMmyJiel (III) BBOOAT B nHo3e 30 MI/KD'. B HEKOTOPHX
BapMaHTax peajM3aluM KOHBIIAT aHTUCMEICIIOBOTO OJMI'OMepa QOPMYJIE
(ITI) BBOmAT B mos3e 40 MI/KI'. B HEKOTOPHX BapMaHTax peaju3aluu
KOHBIOTAT aHTUCMEICJIOBOTO oJinroMepa ¢opmyJiel (III) BBOOAT B Hos3e 60
MI'/KT'. B HEKOTOPHX BapraHTax peajrM3aluMy KOHBIOTAT aHTUCMHECJIOBOTO
onroMepa GopmyJiel (III) BBOOAT B nHo3e 80 MI/KD. B HeKOTOPHX
BapMaHTax pealu3allMM KOHEBIOIAaT aHTUMCMBICJIOBOTO OJMI'OMepa QOpMYJIE
(ITI) BBOmST B mose 160 MT/KI'. B HEKOTOPHX BapMaHTax peanamM3alunn
KOHBIOTAT aHTUMCMBICJIOBOTO oJiMroMepa ¢opMmyJiel (III) BBOOAT B mo3e 50
MI'/KID.

IIpy Heod®xXoIMMOCTM  2OPEeKTUBHYID CYTOUHYID OO3Y  aKTUBHOTO
COeIMHEeHMS MOXHO BBOIMTL B BMIEe IOBYX, Tpex, UeTHpex, IIATH, MeCTH
unu 6oJiee cyO0I03, BBOIOMMEX pas3dejIbHO C MNOOXOIOANVMMY MHTepBaJlaMU B
TeueHMe CYTOK, HeoB43aTeJIbHO, B eIOIMHMUHEX JIeKapCTBEHHHEX (opMax.
B HeKOTOPHX CUTYaluax BBeIeHMe IO3H IOIpelcTaBligeT CcoOoM OOHO
BBelleHMe B CYTKM. B HEKOTOPHX BapMaHTax pealu3aluM BBeIeHMe IO3H
opencraBJgeT coboM omHOo MM OoJlee BBeleHUNV Kaxiowe 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14 cyTox WM Kaxowe 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12 HemeJar WJIM Kaxnowe 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12 wmecsueB, IO Mepe HeoOXOOMMOCTHM, IJS TIOIONepPXaHMA
KeJIaeMOT'O YPOBHA 3BKCIpeccuM OQyHKIMOHAJIBHOTO OeJika IucTpodmHa. B
HeKOTOPHX BapMaHTax pealu3aluM BBeldeHMe IIpeOcTaBjisgeT co®oM OOHO
uam ©6oJiee BBeIeHUM OIMH pa3 B OBe HeleJiM. B HEeKOTOPHX BapMaHTax

pPealZlMzsalillill BBeIceHMEe IIpelCTaBJIAET coBbol OOHO BBeIOeHMEe OOUH ras B
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mJin

BapMmaHTax

BoJjiee

BBeIeHUN

peanmMsaunm

BBelcHNMe

eXxXeMeCHd4HO. B

HEeKOTOPHX BapMaHTax peajiM3alluy BBeleHMe IpencTaBiigeT coBo¥ OIHO

BBellcHNME eXeMeCAUYHO.

B pasJIMUHEIX

OJIMT'OMEPOB

BBOIOAT

eXeHeOeJIELHO B

To3se

BapMMaHTaxXx peaJim3alv KOHTBII'aTEHl

10 w™Mr/Kr.

AHTHVCMBICJIOBEIX

B pasMuHEX

BapMMaHTaxXx peajimsalllMi KOHTEBII'aTEl aHTHMCMBEICIJIOBEIX OJIMI'OMEPOB BBOIOAT

eXeHeneJJbHO B 1moszse 20 Mr/xr.

KOHTBIOT'aTEL
MI'/KT.

OJIMT'OMEPOB

BaplaHTax peajimsalllii KOHTBII'aTEI

exeHeneJIbHO B nose 60 MIr/kKr.

KOHBIOTaTE
MI'/KID.

OJIMTTOMEPOB

BapuaHTax peajlM3aluM KOHBIIaTH
exeHeneJIbHO B Jose 160 Mr/kr.

InogpasyMeraeTCcH4d,

BBOIOAT

BBOOAT

dTOo

TEePMMH

eXeHelOeJIELHO B

eXeHeleJIEHO B IOO3e€

Tose

«KeXeHeIeJIBHO»

B PasJIMYHEX BapMaHTaX pealjimsaliliM KOHBII'aTE

40 wMr/KID.

B HeKOTOpPHX BapMaHTax peajM3aluy KOHBII'ATH

100 wMrp/Kr.

IDaHHOM 0BJIacTM TEeXHUKM 3BHaueHUe KKaXIOyrn HeIeJIo>» .

B pasJIMUuHEIX

OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
HEKOTOPHX
OJIUTOMEPOB
HEKOTOPHX
OJIUTOMEPOB
HEKOTOPHX
OJIUTOMEPOB
HEKOTOPHX

OJIMT'OMEPOB

BBOIOAT
BapMMaHTaxXx
BBOIOAT OIVH
BapMmaHTax
BBOIOAT OIVH
BapMMaHTaxXx
BBOIOAT OIVH
BapMMaHTax
BBOIOAT OIVIH
BapMaHTaxXx
BBOIOAT OIVH
BapMMaHTax
BBOIOAT OINH
BapMMaHTaxXx

BBOIOAT OINH

peanmsaunmu
pas B mOBe
peanmsaunu
pas B 1OBe
peanmsaunmu
pas B nOBe
peanmsaunu
pas B mOBe
peanmsaunmu
pas B @OBe
peanmsaunu
pas B IBe
peanmsaunu

pas B IBe

BapMMaHTaX pealJimsalvM KOHTBIOI'aTEl

OIOIVMH pa3 B IBe HeleJll B IO3e€

KOHBIOI'aTEL

HenoeJlnm B IOO3e€e

KOHBIOI'aTEL

HenoeJInm B IOO3€e

KOHTBROI'aTHL

HenoeJlnm B IOO3€e

KOHTBROI'aTHL

HenoeJInm B IOO3¢e

KOHTBROI'aTHL

HenoeJInm B IOO3¢e

KOHTBROI'aTHEL

HenoeJInm B IOO3¢

KOHTBROI'aTHEL

HenoeJInm B IOO3¢e

rMeeT

B Pa3JIMYHEX BapMaHTaX peaJim3alll

AHTVCMEICJIOBEIX OJIMI'OMEPOB BBOIOAT e€XeHelleJIEHO B »OO03e 30

AHTVICMEBEICIJIOBEIX

B HeKOTOPEHIX

AHTUCMEBICJIOBEIX OJIMT'TOMEPOB BBOIOAT
B HeKOTOPEX BapMaHTaxX pealJlM3alllil

AHTUVCMEICJIOBEIX OJIMT'TOMEPOB BBOIOAT e€XeHelIeJIbHO B »JO3e 80

AHTUMCMEBEICJIOBEIX

B HeKOTOPHX

AHTUMCMEBEICJIOBEIX OJIMT'TOMEPOB BBOIOAT

B KOHTeKCTe HacTOodlleT'o PacKpPHTUL

IIPMHATOE B

aHTVCMEBICJIO BEIX
10 mMr/xr. B
AaHTVCMBICJIOBEIX
20 wMmMr/xr. B
AaHTVCMBICJIOBEIX
30 mMr/xr. B
AHTVCMBICJIOBEIX
40 wMmr/xr. B
AaHTVCMBICJIOBEIX
60 wMr/xr. B
AHTWCMEICJIOBEIX
80 wMr/Kr. B
AHTWCMBICJIOBEIX
100 mMr/xr. B
AHTWCMBICJIOBEIX

160 mr/xr. B
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IPUHATOE

B IaHHOMU

SHaUeHNMe KOIVMH pa3 B KaXIEe IOIBe HeIleJIr.

B pasJIMUHEIX

OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
HEeKOTOPHX
OJIUTOMEPOB
HEeKOTOPHIX
OJIUTOMEPOB
HEeKOTOPHIX
OJIUTOMEPOB
HEKOTOPHX

OJIMT'OMEePOB

KOHTEKCTe HacCToAmeI'O PacCKpPETMA IIoOpa3yMeBaeTCHd,

pas B

TOU

BBOIOAT
BapMMaHTax
BBOIOAT OIVH
BapMMaHTax
BBOIOAT OIVH
BapMMaHTax
BBOIOAT OIVH
BapMMaHTax
BBOOAT OIOUH
BapMrmaHTax
BBOOAT OIOUH
BapMrmMaHTax
BBOOAT OIOMH
BaprmaHTax

BBOOAT OINH

HenoeJinm»

mMeeT

peanmsaunn
pas B Tpwu
peanmsaunmn
pas B Tpwu
peanmsaumnmn
pas B Tpu
peanmsaumnu
pas B Tpu
peanmzaumnu
pas B Tpu
peanmzaumnu
pas B Tpu
peanmzaumnu

paz B Tpu

IIPMHATOE B

BapMMaHTaxXx pealJim3alviM KOHTBII'aTEHl

OIOVMH pas3 B TpM HelleJlM B IHOO3¢€

KOHTBIOT'aTEI
HenoeJinm B IOO3¢e
KOHTBIOT'aTEI
HenoeJinm B IOO3¢€
KOHTBIOT'aTEI
HenoeJinm B IOO3¢€
KOHTBIOT'aTEI
HeIleJIM B HJO3e
KOHTBIOT'aTEI
HeIleJIM B HJO3e
KOHTBIOT'aTEI
HelleJIM B OO3¢€
KOHTBIOT'aTEI

HenoeJiInm B IO3e

ITaHHOM

SHaUeHNMe «KOIVMH pa3 B KaXIbe TPpM HeIeJlr .

B pasJIMuHEIX

OJIMT'OMEPOB

BapMMaHTax pealjln3allliiM KOHTEBII'aTEI

exeMeC SUHO
KOHTBIOT'a TEL
MI'/KT.

OJIMT'OMEPOB

BaplMaHTaxXx pealjlM3allliiM KOHTEBII'aTEI

exeMeC SUHO
KOHBIOT'a TEL
MI'/KT.

OJIMT'OMEPOB

BaplMaHTaxXx pealjlM3allliiM KOHTEBII'aTEI

exeMecguHo B nose 160 Mr/xr.

BBOIOAT

B IOO3e

BBOIOAT

B IOO3e

BBOIOAT

eXeMeCAYHO B

20 wMr/kU.

eXeMeCAYHO B

60 wMD/KID.

eXeMeCAYHO B

oo3e

To3e

To3e

BapMMaHTaXxXx peaJiM3aluviM KOHTBII'aTEl

10 wMrp/KT.

B PasJIMUYHEX BapMaHTaX pealjiM3alliiM KOHBOI'aTE

40 w™Mr/KrU.

B HeKOTOPEX BapMaHTaX peaJiM3alllill KOHTEBII'aTEl

100 wMr/xr.

oBJlacTu

oBJlacTH

4TO TEePpMMH <«KOIMH

TeXHNKIM

AHTUCMEBICJIOBLIX
10 mMr/KT. B
AHTUCMEBICJIOBBIX
20 wMr/xr. B
AHTUCMEICJIOBEIX
30 mMr/xr. B
AHTUCMEBICJIOBEIX
40 wMmMr/xr. B
AHTUCMBICJIOBEIX
60 wMr/xr. B
AHTUCMBICJIOBEIX
80 w™mr/xr. B
AHTUCMBICJIOBEIX
100 Mr/xr. B
AHTUCMBICJIOBEIX

160 wmr/xr. B

4TO TepMMH <«KOIMH

TeXHNKIM

AHTVICMBICJIOBEIX

B  pasiiMuHEX

AHTUMCMEICJIOBEIX OJIMT'OMEPOBR BBOIOAT
B PasJIMYHEIX BapMaHTaX peaJilm3allil

AHTVICMEICJIOBEIX OJIMT'TOMEPOB BBOIOAT e€XeMeCAYHO B IOO3€ 30

AHTHVCMBICJIOBEIX

B HeKOTOPEHIX

AHTVICMEICJIOBEIX OJIMI'OMEepPOB BBOIOAT
B HEeKOTOPEX BapMaHTaX peaJlM3alll

AHTVICMEICJIOBEIX OJIMT'TOMEPOB BBOIOAT e€XeMeCAYHO B IOO3¢€ 80

AHTHVCMBICJIOBEIX

B HeKOTOPEHIX

AHTVCMEICJIOBEIX OJIMT'OMEePOB BBOIOAT

B KOHTeKCTe HacCTOodAleIr'o PAaCKPEITHUA
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Ioapa3yMeBaeTCsa, UTO TEepMUH «eXeMeCHSUYHO» MMeeT MPMHATOEe B HOaHHOU
00JIaCTM TeXHUKM 3BHaueHUe «KaXIEM MeCHdI».

B ODaHHOMU obracTu TEeXHUKU OUeBUIHO, UTo BBeIeHUA
eXeHeIOeJIbHO, OIMH pa3 B IOBe HeOeJM, OOMH pas3 B TpU HeOeJu WU
eXeMeCHa4YHO MOTYT OCYIeCTBJSATECA B BUIe OIHOTO MIM 0oJiee BBeleHUMN
WM 4YacTeM HOO03 COIJIaCHO HaCTOoAlleMy PaCKPHTHO.

MoJjiekyJitl  HYKJEMHOBHX  KMCJIOT M  KOHBOTATH  aHTUCMBCJIOBEX
OJIMTOMEPOR COIJIACHO HaCTOAIleMy PaCKPHTHIO MOXHO BBOIUTEL B KJIETKU
C IOMOWBI Pasz3JIMUHEIX CIOCODO0B, WM3BECTHHX CIelMajiMcTaM B IaHHOU
obiacTu TEXHUKH, BKJIOUAINX , HO He OTpPaHUYMBAMMUXC I
IepEeUMCJIJIEHHEMY, MHKAIICYyJIMpOBaHMe B  JIMIIOCOMH, noHodopes  WUIKU
BKJIOUEHMEe B IOpyI'Me I[IepeHOoCsAmMe CpeOH, TakKe KaK IHUIpoTely,
IUKJIOOEeKCTPUHEL, BuopasjiaraeMse HaHOKAIICYJIEL U Buoanre3MBHEE
MUKpPOChepE, ONMCaHHEE B HaCTOAmMeM 3asBKe U M3BeCTHHE B HOaHHOM
o0JlaCTM TeXHMKM. B HEKOTOPHX BapMaHTax pealu3aluy IJI8 YJIYyUJlleHUS
BUOOOCTYIIHOCTHA JINTIOOMITE HEIX (HepaCTBOPUMEIX B BOIE)
bapMalleBTHMUECKMX al'eHTOB MOXEeT IIPUMMEeHATHCS TEeXHOJIOTUSA IIOJIyYeHUS
MUKPOBMYJILCUM . [IpuMeps BRJoUaklT TpuamMTepeH (Dordunoo, S. K., et
al., Drug Development and Industrial Pharmacy, 17(12), 1685-
1713, 1991) m REV 5901 (Sheen, P. C., et al., J Pharm Sci 80(7),
712-714, 1291). I[ToMMMO OIPYyTUX NpenMymecTs, IIOJIydYeHHre
MUKPOBMYJILCHUM ofecleuruBaeT I[IOBHIMEHHYH OMOOOCTYIHOCTL 3a CcuUerT
HanpaBJIeHUA IIpollecCa BCACHBaHMA IMIPeyMyIleCTBEHHO B JMMOaTUUECKYIO
CUCTeMy, a He B KPOBEHOCHYK CUCTEMy, UTO TakuM oO0pa3oM IIO3BOJISAET
MMHOBATE IeyeHb 17 npemoTBpamaeT paspyleHue coenuHeHUN B
TenaToBUIMapHOM CUCTEME.

B OIOHOM acCHeKTe HaCTOAMETO PacKPHTUS COCTaBH COOepXaT
MMUIIEJIJIE, TIOJIYUYeHHHE M3 OoJIMI'oOMepa COTJIaCHO HacTOodAmeMy OIMCAaHWI, U
10 MeHbIeV Mepe OIOMH aMOUMOMUIBHEIM HOCHUTEJb, B KOTOPOM YKasaHHHEe
MUIEJIJIEL MMelT CPelOHMM IMaMeTp MeHee uUeM NOpuMepHo 100 HM. B BoJiee
IpPenrnouTUTeJIbHEX BapMaHTax peanmMszauum IpenJIoXeHH MMUIIEJIJIE,
VMMeKmYe CpelHWY IOMaMeTp MeHee uUeM IpuMepHo 50 HM, M B eme 0OoJiee
IpPennouTUTeJIbHEX BapMaHTax peanmuszauum IpenJIOXeHH MMUIIEJIJIH,
VMMeKMYe CpelHUV OMaMeTp MeHee UYeM IpuMepHO 30 HM MM HOaXe MeHee

ueM IIpMMepHO 20 HM.
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HecMmoTps Ha TO, UYUTO HaCTOAMee M300peTeHMe IMIpelyCMaTpUMBaeT
BCE MIOOXOOAmne aMOMOUIIbHEE HOCUTEJN, B HacTodlmee BpeMsa
IPeOlNoOUTUTEJIbHEMY HOCUTEJAMM OOBUHO SABJIATCH Te&, KOTOPHE UWMEKT
craryc «oBmenpr3HaHHEM Bes0I1aCHEIM» (Generally—Recognized—-as—
Safe, GRAS) M KOTOPHEHE MOTYT KakK COJOOUIM3UPOBATEH KOHBROI'AT
AHTUCMEICJIOBOT'O OJIMT'OMEpa COIJIACHO HACTOLlleMy PAaCKpPHETHUD, Tak U
MUKPOBMYJIETUPOBATE eTr'o Ha 0o0Jiee IO3OHEeW cCcTaauM, Korga pacTBOp
BCTyIlaeT B KOHTAaKT co CJIOXHOM BOIHOM dbaszom (Takom Kak
OBHapyXeHHas B KeJYOOUHO—KMIIEUHOM TpaKTe  UeJloBeKa) . OBBIUHO
aMOMOMIIbHEE MHIPEOMEHTH, KOTOPHE YIOBJIETBOPAKT 5STUM TPpeOOBaHUAM,
UMelT 3HadeHMd IJIB (IMOPpOOUIIBHO-JIMIIOOMIIBHOT'O ©OajiaHca) 2-20, U uxX
CTPYKTYPH comepXaT alndpaTUUuecKre palMKaJE C Hepa3BeTBJEHHOM
LIeIIbI0 B orarasoHe oT C-6 oo C-20. [IpumMmepamm ABJIAITCA
[IOJINBD TUJIEHTJIMKOJIM3UPOBaHHEIE TV e PUIOE KMPHBIX KMCJIOT u
[IOJIND TUIIEHTJIMKOJIN .

[IpuMepH aMbOMOMIIL HEIX HOCHTeJIen BKJIOU AT HacCHIeHHEE u
MOHOHEHACHIIeHHEE  [IOJIUDTUIIEHIJIMKOJIM3UPOBAHHEE  TJIMLIEPUIOLE  XUPHEBIX
KMCJIOT, TaKMe KaK IIOJIyUdeHHEE M3 Pas3JIMUHBEX [IOJIHOCTBI WMJIM YaCTUUHO
TUOPOTEHU3UPOBAHHEIX PacTUTEeJIbHEX  MaceJl. Takue  MacJa MOTYT
IpeuMyIecTBEeHHO COCTOATE M3 TpU—, IOV— U MOHOIUIMIIEPMIOB XUPHHEX
KMCJIOT u CJIOXHEBIX ov— u MOHOBQUPOB MOJIM3 TUJIEHTJIMKOJI A u
COOTBETCTBYIMUX XUPHHBEX KMUCJOT, B YaCTHOCTHU, I[IPEONOUTUTEJILHEM
cocTaB KUPHBIX KMCJIOT BRJIOUAET KalpuHOBYIO KUCJIOTY 4-10%,
KalpMHOBYI KUCJOTY 3—-9%, JaypuMHOBYKL KucjaoTy 40-50%, MMPHUCTMHOBYIO
KUCJIOTY 14-24%, NaJbMUTHMHOBYK  KMcJoTy 4-14% w©  CTeapMHOBYD
KucJoTy 5-15%. IpyroM HOOOXOOAMMM KJIacc aMOMOMIILHEIX HOCUTeJIeM
BKJIOUAET YaCTHUUHO 5STePUOULMPOBAHHEI CcopdOUTaH U/MIM  COpOUT C
HACHIEHHHEMM WMJIM MOHOHEHACHINEHHEMM XWPHBEIMM KMCJOTaMu (cepusa SPAN)
VIV COOTBETCTBYKIME STOKCUJIMPOBAHHHE aHaJloTu (cepus TWEEN) .

B YaCTHOCTH, OO X O I MM MOTYT ABJIATBCSA KOMMEpPUYECKHA
OOCTYIIHEIE aMOUIUIILEHEIE HOCUTENM, BKJIOUasa cepum lenyuup, Jlabpadwu,
JJaBbpaszon wim JaypoIJIMKOJIb (BCe TIPOM3BOOATCS M PacCIpOCTPaHAKnTCS
KoMaHuet Gattefosse Corporation, Saint Priest, ©opanuusa), II3T-
MOHOOJIEeaT, [I3I'-ouoJjieaT, [I3T'-MOHOJIaYPAT ©M  »OgujaypartT, JIELIUTHUH,
nojmcopBar 80 M Tak majiee (IIPOU3BOOATCA UM PaCIpPOCTPaHARTCH PAIOM

KoMmmaHuy B CIIA ¥ IO BCeMy MUPY) .
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B HeKOTOPEIX BapMmaHTax peajimsalnn ITJOCTaBKa MOXeT

OCYMEeCTRBIJIATECA C IIPVMMEHEeHMeM JIMIIOCOM, HaHOKaAIICYJI, MVKpPO4YaCTHIL,

MHKpochep, JUIMIOHEIX — YacTull, BEe3UKYJ U TOMYy I[OHOBHOTO  IOJI4
BBeIeHUS bapMalleBTHUUECKUX KOMIIO 3ULIUI COTJIACHO HaCToAmeMy
PACKPHTHIO B IOIOXOIAmme KJIETKM—XO039€eBa. B YyacTHOCTHU,

bapMalleBTHUECKME KOMIIO3ULMM COIJIACHO HACTOSAMEMY PACKPHTUI MOTYT
OHITL MPUI'OTOBJIEHHE MOJIS HOCTaBKM JMOO MHKAICYJIMPOBAHE B JIMIMOHYIO
YacTully, JMIIOCOMY, BEeBMKYJIYy, HaHOChepy, HAHOUACTHLY WJIM TOMY
nomofHoe. IIPUTOTOBJIEHME UM IIPMMEHeHMe TaKMX IIepeHOCAmMX cpel IJA
OOCTAaBKM  MOXeT OBTb  BHIIOJHEHO C  IIPUMeHeHMeM  U3BECTHHX U
TPaOVNUIMOHHEX MeTOIUK .

T'MOpodMIIbHEIE I[IOJIMMEPH, [IOOXOIAmMe MOJIsS I[IPMMEeHeHMS COIJIACHO
HacToAlleMy PAaCKPHTHUI, MOPEeOCTaBJIAT CcOOOM IMIOJMMEPH, KOTOPHE JIeT'KO
PACTBOPHMMEL B BOIEe, MOTYT OHBTL KOBAJEHTHO MNIPUCOEeOMHEHH K JUIUIY,

oBpasywnleMy BEe3UKYJE, W KOTOPHE XapaKTepU3yITCHa IIepeHOCHUMOCTHIO

in vivo Bes TOKCHUUECKMUX 20deKTOBR (To eCThb ABJIAITCHA
BMOCOBMECTHMMEIMM ) . [IOOXOOAMME IIOJIMMEPH BKJIOUAKT IIOJIM3TUIIEHTJIMKOJb
(I121) , TIOJIMMOJIOUHYID  KUCJIOTY (Takxe HasHBaeMyl IIOJMJIAKTUIOM) ,
MNOJIUTJIMKOJIEBYIO KUCJIOTY (Takxe Ha3HBaeMyo IIOJIUTJIMKOJIMIOOM) ,

COMOJIMMEP I[IOJIMMOJIOUHOM ¥ IIOJUIJIMKOJIEBOM KUCJIOT ¥ TIOJIMBMHMUIIOBEM
CIUPT. B HEKOTOPEIX BapuaHTax peaauzalunum [IOJIVIMEPEL VIMET
YCPeOHeHHYID MOJIEKYJIAPHYK Maccy oT npuMepHo 100 miam 120 majlbkToH
no npuMmepHo 5000 mam 10000 masneToOH, WM OT npuMepHO 300 IDajibTOH
no npmuMepHo 5000 @maseToH. B IOpyI'MxX BapuaHTax peaiM3aluy IIOJIMMED
IpencraBJIsgeT cobomn [IOJIMB TUJIEHTJINKOJIE , VMeRmnf YCPeIHEHHY
MOJIEKYJIAPHYK Maccy oT npuMepHo 100 mo npmMepHo 5000 majlkToOH, WM
VMEeMY  yCpeIHeHHYI MOJIeKYJIApHYI Maccy oT nOpuMepHo 300 1o
npuMepHo 5000 pasbTOH. B HeKOTOPHX BapMaHTax pealn3aluy IIOJIUMED
npencraBJisgeT cobom [IOJIMB TUJIEHTJINKOJIE , VIMEemUMA YCPeIHEHHY
MOJIEKYJIAPHYK Maccy IpuMepHOo 750 @»majbToOH, HalpuMmep, III3T'(750).
[IomMMepH TakXe MOI'yT OBTE OIpeleJIeHH KOJIMUeCTBOM CONepXallUXCs B
HMX MOHOMEPOB; B IIPelllOUTHUTEJILHOM BapMaHTe pealiM3alMM HaCTOAWLeI'O
PACKPHTHUA TI[IPUMEHSAKTCS I[OJMMEPH, COCTOAmNMEe M3 II0 MeHBIeM Mepe
IPUMEPHO TpexXx MOHOMEPOB, Takue Kak noJmMeps I[IST', cocTogamue U3

TpexX MOHOMEPOB, C MOJIEKYJISPHOM MacCoM OpuMepHO 132 ImalbToOH.
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Opyrue TUOPOOUIILHEE [IOJIMMEPH, KOTOPEIE  MOTYT ABJIATLCH
IIOOX O AMMUMM 0JIs IpuMeHeHU S COTJIaCHO HacToAmeMy  PacCKpPHTHIO,
BRKJIIOUAIOT IOJIMBUHUIINIMPPOJIUIOH, IIOJIMMEe TOKCa30JIMH,
TIOJIMB TUJIOKCa30JIMH, TIOJIUTUOPOKCUIPOIIMIIME TAKPUIIaMI,
IOJIMMETaKpUJIaM1I, IoJIMAMME TUJIaKpUJIaMA u IepUBaTU3UPOBAHHEE
11eJIJII0JIO 3H, Takue Kak TUOPOKCHUME TUIILEJIJII0IIO 3a W
TUOPOKCUD TUJIILEJIIIII034a «

B HeKOTOPHX BapMaHTax peajM3allMyM COCTaB COIJIACHO HaCTOAIeMYy
PACKPHTHUIO COOEPXUT OMOCOBMECTMMEM IIOJIVMMEP, BHOPAHHBM W3 TPYIIIH,
cocToAmen ns IOJIMaMMOOB, noJMkapBOoHaTOR, IOJIMAJIKUIIEHOB,
[IOJIMMEPOR AaKPUJIOBHX ¥ METAKPMUJIOBEX CJOXHHX 5S0MPOB, IIOJUBUHMIIOBHX
[IOJIMMEPOR, MOJUTJIMKOJMIORBR, IIOJMCUIIOKCAHOB, IOJUYPETAaHOB U UX
COIIOJIMMEPOB, ULeJUJInJIO3, IIOJUIIPONMJIEHA, [IOJMATUIIEHOB, IIOJMUCTHUPOJA,
IIOJIMMEPOB MOJIOUHOM KMCJIOTH M TJIMKOJIEBOM KUCJIOTH, I[IOJUMAHTUIPUIOR,
noJu (opTo) 2¢upor, oK (BYTUJIOBOM KUCJIOTH), MOJM (BaJjiepMaHOBOM
KMCJIOTH) , IHOJM (JIaKTMO-KO—KallpoJIaKTOHa), I[oJMcaxapuior, OeJIKOB,
IOJIUTUAJIYPOHOBEX  KUCJIOT, IOJULMAHOAKPUIIATOB U UX KoMOMHaUUN,
cMecey MJIM COIIOJIMMEPORB.

LIMKJIOOEeKCTPUHE IpencTaBJISoT cobom LHUKJIMUYECKUE
OJINTOCaxXapumsl, cocTodlme U3 6, 7 wim 8 3BEeHbEB  IJIIOKOS3H,
0003HavaeMHx TI'pedeCKuMu OykKBaMM o, [ WIM Y, COOTBETCTBEHHO.

3BeHb S TIUIOKOS3H COeOMHEHEH O(—l, 4-TJIMKO3UIOHEIMM CBA3SIMM. BCJIeOCcTBUE

TOTO, UTO CaXapHble 3BeHbAd MMeT KOHOOpMallMl «KPecJo», BCe
BTOPUUHEE IMAOPOKCWMJIBHEE Tpynne (nopu C-2, C-3) pacIoJIOKeHE C
OIOHO¥ CTOPOHH KOJblla, Torga KaK BCe IepBMUHHE TUIPOKCUIILHHEE
Tpynnel nOpu  C—-6 pacHoJIOXeHH C OPYyTOM CTOPOHH. B pesyJabTaTe
BHEIIHYE [IOBEPXHOCTHU ABJIATCH TUMOPOQUITEHEIMI , uTo npunaeT
LUUKJIOOEeKCTPUHAM PacTBOPUMOCTE B BOIE. Hanporus, [IOJIOCTH

UUKJIIOOEeKCTPUHOB ABJAKTCAS TIHUIPOQOOHHEMM, I[OCKOJBKY OHM BHCTJIAHH
aToMaMM Bomoponma npu C-3 m C-5 M aToMaMM KMKCIOpOoHa, oO0pa3yolyMU
sbrpononoBOHLEe CBA3MU. STu Ma TPULE obecrneunBanT IoJIydeHue
KOMIIJIEKCOB C PAIOOM OTHOCUTEJILHO THUIPOOOOHHX COeIMHEeHWUM, BKJ0Uad,
HallpMep, CTepOouOHEle COeIMHEHMSa, Takue Kak l7a—-scTpannos (cM.,
HanopuMep, van Uden et al. Plant Cell Tiss. Org. Cult. 38:1-3-113
(1994)). KoMmriyiekcooBbpasoraHue OIPOUCKXOOUT 3a cuerT BaH-IOep—

BaaJlbCOBHX B3aVMOIEMCTBUM ¥ o00pa30BaHMA BOIOPOIHEX CBA3ek. OOmui



91

0630p IO XMMMUM LUKJIOOEKCTPMHOB CM. B MCTOUHMKe Wenz, Agnew.
Chem. Int. Ed. Engl., 33:803-822 (1994).

OUBUKO—XUMUUECKUE CBOMCTBa IIPOM3BOIHEX LIMKJIOOeKCTpHUHA
CUMJILHO 3aBMCAT OT BUIa ¥ CTeleHM 3aMemeHuda. Hanopumep, UX
PacTBOPMMOCTE B BOIEe BapbupyeT OT HepacCTBOPUMHX (HanmpuMep,
TpraleTuI-0eTa—UMKIJIOOEeKCTPYH) oo PacTBOPUMOCTH, cocTaBJdmen
147% (Mmacc./06.) (G-2-6eTa—UMKJIOOEKCTPUH) . Kpome  TOTO, OHM
PacTBOPUMEL BO MHOTHMX OpTraHnueCKUx PacTBOPUTEIIAX . CBoMCcTBa
LIVKJIOOEKCTPUHOBR II0O3BOJIART pPeTryJIMPOBaTh PACTBOPMMOCTE Pa3JIMUHHX
KOMIIOHEHTOB cocTaBa nyTeMm YBeJIMUeHU S VI YMeHbIIeHU A nx
PacTBOPUMOCTH .

Bl  omnMCaHB MHOTOUMCJIEHHBEE LMKJIIOOEKCTPUHE UM CIOCOOB MX
noJiydyeHusa. Hampumep, B MCTOUHMKax Parmeter (I), et al. (maTeHT
CIIA N 3453259) m Gramera, et al. (marven"T CIIA N 3459731) omnmMcaHH
RJIEeKTPOHEeV TpaJbHEe LIUKJIONEKCTPUHH. [IpyTMe M[IPOM3BOMOHEE BKJIOUAT
IUKJIOOEKCTPUHEL C KaTHMOHHHMM CBOMCTBammu [Parmeter (II), maTeHT
CIIA N 3453257], HepaCTBOPUMEE IIOIIEePeUHO—CIIUTHE ULUUKIIOLEKCTPUHEL
(Solms, mnaTenT CIA N 3420788) ¥ LUMKJIOOEKCTPMHE C aHMOHHEMMU
CBOMCTBaMMI [Parmeter (I1I), IaTeHT CmA N 34260117. Cpenu
IIPOMBBOOHHX LUMKJIOOEKCTPMHA C AHMOHHBEIMM CBOMCTBaAMU K MCXOIHOMY
LUMKJIOOEKCTPUHY OBJIM IIPUCOeOVHEHB KapOOHOBHE KUCIIOTH, (OoChOopUCTHE
KMCJIOTHI, boCOMHOBEE KMCJIOTHL, dochoHOBHE KMCJIOTHI, dbocdopHEE
KMCJIOTHI, TodochoHOBHE KMCJIOTHI, TUOCYJILPUHOBEE KM CJIO T u
CYyJIbOOHOBHE KMCJOTH [cM. Parmeter (III), Beme). Kpome TOTO,
IPOMBBOOHEHE CYJILOOAJIKMUIIOBOTO 520Mpa LUKIOOEKCTPMHA OBUIM OINMCAHH B
McTouHmMke Stella, et al. (maTenT CIIA N 5134127).

JIMIIOCOMEL COCTOAT M3 IO MeHBIlel Mepe OOHOM  OMCIIOMHOM
JIMIIMIOHOM MeMOpaHH, 3aKJIoyYanmen BOIHYIO BHY TP EHHIK IIOJIOCTE .
JIMIIOCOMEL MOTYT XapaKTepM30BaTbCHa TUIOM UM pa3MepoM MeMOpaHH.
MaJisle MOHOJIAMEJUJIAPHEE BesukyJH (MMB) coIepXxaT oOIOHY MeMOpaHy u
OBOBIUHO MMEeT omamMeTp oT 0,02 oo 0,05 MKM; foJibmme
MOHOJIaMeJIJIApHEIe Be3MKYJIE (EMB) o0OHUHO wWMenT pas3Mep Oojee 0,05
MKM. BoJsibmme  oJIMTOJIaMeJIJIApHBEEe  BE3UKYJEL ¥ MYJbTUJIaMeJJISPHEE
BEeBUKYJIH coIepXaT HeCKOJbKO, OOHUHO KOHIEHTPUUECKUX, MeMOpaHHHX
CJI0eB M, Kak I[OpaBuUJIOo, uMelT pasmMep ©Oojiee 0,1 MKM. JIMIIOCOME C

HeCKOJIb KVIMM HeKOHLIeHTPpMY e CKMMNM MeMGpaHaW, TO eCThb HeCKOJIBEKO
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MEHBLIIMX Be3UKYJ, COoIepXamMxcd BHYTPM OOJILIION Be3UKYJIH, Ha3HBalT
MyJIb TUEBE3UKYJISPHEIMY Be3UMKYJIaMNA .

OOovMH aclIeKT HacToAlero OIMCaHMsa OTHOCHMTCHA K  cocCTaBaM,
comepxalym JIUTIO COMEI, comepxamye KOHBIOTAT AHTMCMEICJIOBOTO
OJIMT'OMEpa COIJIaCHO  HaCTOAmMeMY  PacCKpPHTHIO, Ioe JmMIocoMalJibHasdg
MeMOpaHa rIoJlydyeHa OoJis obecrieueHmnd JIVIIO COMEL c I[IOBHIIEHHOM
IepeHoCAmen CIIOCOOHOCTERI. B KauecTBe aJjlb TEPHAaTUBEL WM B
OOIIoJIHEeHME, KOHEBOTAT AHTMCMEICJIOBOT'O oJIMToOMepa COTJIaCHO
HacTOoAleMY PaCKPEITHUI MOXeT conepXaTbCHd BHYTPMU W OHTH
ancopOUPOBaAHHEM Ha  JIMIIOCOMAaJILHOM  OMCJIOe  JIMIIOCOMEL. Konwworar
AHTUMCMEICJIOBOT'O OJIMT'OMEpa COIJIACHO HacCTOoAlleMy PaCKPHTUR MOXET
arperMpoBaTh C JIUNIUOHEIM ~ [IOBEPXHOCTHO—aKTUBHEM  BEIleCTBOM U
[IEPEHOCUTLECA BO BHYTPEHHee IIPOCTPaHCTBO JIMIIOCOMEL; B DTUX Cllydasdax
JUIiocoMaJibHasa  MeMOpaHa [IoJIy4dyeHa TakuM 0Bpas0oM, yTOOH  OHTH
YCTOMUMBOM K paspyllapmeMy IeMCTBUID arperaTa  aKTUMBHBEIN aTeHT -
[IOBEPXHOCTHO-aKTMBHOE BEIECTBO.

B cooTBeTCTBMM C OIOHMM M3 BapMaHTOB peajiM3allMM HaCTOLAWeTO
PacCKpPHTUSA, JIUTIV I HEI BucJon JINIIO COMEL COOEPXUT JIUIIUIOEL,
OIepPUBATUBUPOBAHHEE [IOJMITUIIeHTJIMKOoJIeM (II9I') TakuMm o00pa30oM, UYTOo
nenu II2T OpOCTUPATCHS OT BHYTPEHHEeM I[NOBEPXHOCTU JIUMIMIHOTO OMCIIOSA
BO BHYTpPEHHee IIPOCTPAaHCTBO, 3aKJIOUEeHHOE B JIUIIOCOME, u
IPOCTUPAITCA OT BHEMHEeM CTOPOHH JIUMIMOHOTO OMCJIOS B OKPYXAKIYIO
cpeny.

AKTMBHHE aTeHTH, comepXxamuecsa BHYTPM  JIMIIOCOM  COTJIACHO
HacToAameMy  OIMCaHMo, HaxXoOsaATCsa B COJIIOOMIM3UPOBaHHOW  dopMe.
ATperaTH TIOBEPXHOCTHO—aKTMBHOT'O BemecTBa UM aKTMBHOTO al'eHTa
(TakMe KaK 5SMyJILCUM WIM MMLEJUJIH, CcoIepxXamye IlLeJlIeBoM aKTHBHEM
areHT) MOTYT OHTH 3BaKJOUeHH BO BHYTPEHHEM IIPOCTPAHCTRBE JIMIIOCOM
COTJIaCHO HaCTOAmMeMY OIMCaHMK. I[IOBEpPXHOCTHO—aKTHMBHOE  BeMeCTRBO
OeiCTByeT c oBecrnieueHrEeM OVCIIEPTUPOBaHUA n coduIn3alnm
AKTMBHOTO aleHTa M MOXeT OHTb BHOpaHO M3 JKO0OTO [MIOOXOIOAMeI O
anmmpaTUueCcKoTro, HUKJIOaInPaTUIeCKOTO VI apoMaTUUYEeCKOT O
[IOBEPXHOCTHO-aKTMBHOT'O BeMeCTBa, BKJWYasg, HO He OI'PaHUMUMBAaACH
[IepeuYnCcJIeHHEMHA, OMOCOBME CTMMELE JIns3odpochaTUINIIX OJIMHEL (JIOX) C
pas3JMuYHOM MOJMHOM lenu (HalpuMmep, OT IOpuMmepHo Cl4 0o OIpMMepHO

C20) . Jlunwunel, HOepUBaTU3MPOBAaHHEE IIOJIMMepaMi, TakMe kak II3I-
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JUTIMAB, TakXe MOTYT IIPUMeHAThLCA MJid oOpas3oBaHMA MMIEJJI, Tak Kak
oHU  OynoyT TIOHOaBJIATH caMaHMe — MuleJia/MeMfBpaHa M Tak  Kak
nofaBJjleHVe TIOJIMMepa K MoJiekyJiaM I[IOBepPXHOCTHO—aKTHMBHOTO BelmecTBa
yMeHbIMaeT  KPUTHUUEeCKY  KOHIeHTpalluion  MUIIeJIJIoo0pa30BaHMUA (KKM)
IIOBEPXHOCTHO—AKTUBHOTO BelMecTBa n CriocoBCTByeT oBpasz30BaHUI
MUIIEJLII . [IpennouyTnuTeJILHEMU ABJIATCS [IOBEPXHOCTHO—AKTUBHEE
BemecTBa ¢ KKM B MHMKPOMOJISPHOM »MalaszsoHe; II0BEePXHOCTHO—aKTUBHLE
BemecTBa C OoJbpmuMy KKM MOTYT HOPUMMEHATHCS OJIS I[IOJIyUeHUS MUIIEeJL,
3aKJIOUEHHHX BHYTPM JIMIIOCOM COTIJIACHO HACTOAMEMY PacCKPHTHIO.
JINTIOCOMEL COTJIACHO HAaCTOAMEMY PAaCKPHTHIO MOTYT OHBTH I[IOJIYyUeHH
mocpencTBOM JOOOTO M3 MHOXeCTBa CHOCOOO0B, M3BECTHHX B IaHHOM
obJjlacTu TexHUkM. CM., HalIpuMep, naTeHT CIA N 4235871; nyoOJamMkKalLMio
3agBkM  PCT WO 96/14057; New RRC, Liposomes: A practical
approach, IRL Press, Oxford (1990), p. 33-104; wu Lasic DD,
Liposomes from ©physics to applications, Elsevier Science
Publishers BV, Amsterdam, 1993. Hanpumep, JMIOCOME COTIJIACHO
HacToAmleMy PAaCKPHTUI MOTYT OBTH I[IOJIYyUeHH IOIyTeM Iubdysum Jaunmna,
OepPUBATUBVPOBAHHOTO c IIOMOIIBIO TUIPOOUIIEHOTO noJjiMMepa, B
npenBapuTesILHO chopMMPOBAHHEE JINTIO COMEHI, HarnpuMmep, oyTeM

IogBepraHmnAa IIpeoBapmTeJIbEHO C@OpMMpOBaHHHX JIMIIOCOM BO3IOEMCTBUIO

MMITeJJI, COoCTOAmMMX ns IIPMBUTEIX JIMITV I OM IIOJIMMEePOB, I1pn
KOHLIEHTpalMAX JIMITMIO OB, COOTBEeTCTBYIRIMNX KOHEeUWHOMY MOJIAPHOMY
IIPOUOEHTY IepPUBaTUIVMPOBAHHOTI'O JIMIvna, KOTOpHﬁ Tpe@yeTCH B

JuiIocoMme. JIMIIOCOMH, CcoIepXamue IUIAPOOUIILHEI IIOJMMEep, TaKXe MOTYT
OHITEL TIOJIYYEeHH MeTOoHaMy TOMOTEeHM3alry, ITUIpaTaluy JUIUMIHOTO II0JIA
WIM SKCTPY3UM, KaK M3BECTHO B JaHHOWM oOBJIaCTM TeXHUKU.

B IOpyTOM THUIIMUHOM cCrHocofe TIoJIlydeHMS COoCTaBa aKTHMBHEM aTreHT
cHauvala IUCIIEPTUPYIOT c TIOMOTIBIO YJIbTPa3ByKa B
ImmzodochaTUIMIIXOIMHE UM OPYTOM IIOBEPXHOCTHO—-aKTMBHOM BeMecTBe C
Hu3koM KKM (BrJIOUAS TMIPUBUTHE IIOJIMMEPOM JIMIIMIAH) , KOTOpoe JIeTKO
comoBuUIM3upyeT  TUAIpodoOHHEe  MOJIEKYJH. [OJIyYeHHYn  MUIEJJIAPHY
CyCleH3Ul aKTMBHOTO aTreHTa 3aTeM I[IPUMMEeHAT IJS peruapaTalun
BEHICYMEHHOTO of8pa3lla JUIKOa, KOTOPHM COHEePXUT MOOXONAMMM MOJISPHEIM
IPOILEHT MIPUMBUTOTO TIOJMMEPOM JIMNUIa WM xoJiecTepuHa. CyCIeH3MO
JIUIIMga ¥ aKTHMBHOTO arleHTa 3aTeM IIpeofpa3yiT B JMIIOCOMH —C

IIPVMIMEHEHVEM MeTOOOB SKCTPpYy3nuM1, M3BEeCTHEX B OaHHOM’ obacTu
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TeXHUKM, W IIOJIydeHHEe JIMUIIOCOMEL OTHEJIAT OT HEeMHKAICYJIMPOBAHHOI'O
pacTeopa IIOCPelNCTBOM CTaHOAPTHOI'O pa3neljieHUs Ha KOJIOHKe.

B oOHOM acIekTe HaCTOAWMeI'0 OIMCaHMA IIOJIYYeHHHE JIUIIOCOMEL
MMEeT I[I0 CyNeCcTBY OIOHOPOIHHE pas3MepEl B BHOPaHHOM OMalla30He
paszMepoB. OnuH »0beKTHMBHHM CHOCOO oOIpelesjlIeHMS pasMepa BKJIKOUYAET
BKCTPYIUPOBaHUE BOOHOMU CYCIIeH3UA JIUIIOCOM uepes pan
NoMMKapOOHAaTHEIX MeMOpaH, MMellMxX BHOPaHHEM OOHOPOLHEM pas3Mep
op; pasmMep [Iop MeMOpaHel OymeT IIPUMEPHO COOTBETCTBOBATEH
HauOOoJIbIIMM pasMepaM JIMIIOCOM, IIOJIYYEHHEX IIyTeM DSKCTPY3UM UYepes
57y MeMOpaHy. CM., Haopumep, oaTeHT CIA N 4737323 (12 anpejs
1988 roma). B HEeKOTOPHX BapMaHTax peajM3allMM TaKue peal'eHTH Kak
DharmaFECT® wu JmnodpexTamMmuH (Lipofectamine®) MOTyT [OIPUMEHATLCH
0JI1 BBEeOEHMA I[IOJMHYKIIEOTUIOB MU OeJIKOB B KJIIETKMU.

XapaKTepuCTUKM BHCBOOOXIOEHMA COCTaBa COIJIACHO HaCTOoAlleMy
PaCKPETUIO 3aBMCAT OT MHKAICYJUMPyKRIero MaTepualjya, KOHLeHTpaluu
VMHKAIICYJMPOBAHHOT O JIEKAPCTBEHHOTO cpelcTea " [IPUCYTCTBUA
MOIOMOMKATOPOB  BEICBOOOXIEHUA. Hanpumep, BEHICBOOOXIEHMEM  MOXHO
VIPaBJATL TakuM o0pasoM, dYTOOB OHO 3aBMCeJIO OT pH, Hamopumep,
IIyTeM MCIOJIb30BaHMA UYYyBCTBUTEJBHOTO K pPH [OOKPHTUSA, KOTOpOe
obecrieuMBaeT BECBOOOXIeHMe TOJIBKO IIpM HM3KOM pH, Kak B XeJyOKe,
nnu  6oJiee  BHCOKOM pH, Kak B KUIIeUHUKE. SHTEePOCOJOUIIBHOES
[IOKPHTME MOXET IIPUMMEHATHCHI MOJIS [IPeOOoTBPAalleHMSA BEHCBOOOXIEHUS IO
Tex IIop, IIoKa COCTaBR He TIpOoMAOeT UYepes XeJyOok. MHOXeCTBeHHHE
IIOKPHTUA WM CMeCH LMaHaMuIa, MVHKAICYJIMPOBAHHEE B pPa3JIMUHEX
Marepmualjax, MOTYT IIPUMMEHATHECH OJ8 oODecClledeHMa II€pBOHAYAJIbHOI'O
BHICBODOXIEHU A B XeJlyoKe C IO CJIENYMVIM DoJiee IO 3OHUM
BHICBODOXIEHMEM B KUIIeUHUKe. BEHCBODOXIEeHMEM TakKXe MOXHO YIPaBJIATH
OyTeM BKJIKOUEeHUSA COJIeEV MM [Iopoobpa3yllMx aTleHTOB, KOTOpHE MOTYT
YBEJIMUNTE  I[IOIJIOWleHMe  BOIOE WMJIM  BEHCBOOOXIEHME  JIeKapCTBEHHOTO
CpeICTBa IocpelCcTBOM  IUGOy3MM U3 KaIllCyJIkl. BcriomoraTeJibHEE
BelleCTEa, M3MeHARIMe  pPacTBOPMMOCTE  JIEKAPCTBEHHOT'O cpelcTea,
Takke MOI'YT IIPUMEeHATHLCS IJIA KOHTPOJIA CKOPOCTM BHCBOOOXIEHMU.
Taxkxe MOT'YT OBTH BKJIOUEHH al'eHTH, yCWIMBaKIMe Oelpalallil MaTpPUIE
WM  BHCBOODOXIOeHUe U3 MaTpuUe. OHM MODYT OBTE ODOOaABJIEHH K
JIeKapCTBEeHHOMY CpenCcTBY, Ho0OaBJIeHH B BMUIOe OTIeJIbHOM Gas3e (TO

eCThb B BUOe JyacTULL) mjim MOTWYT OBEITB COBMECTHO PaCcTBOpPEHEL B
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IOJMMEePHOM $a3e B 3aBUCUMMOCTM OT COeIMHeHus. B OOJILIIMHCTBE
ClIydyaeBR KOJMUECTBO HIOOJDKHO cocTaejgaTe oT 0,1 nmo 30 [IpoLeHTOB
(Macca areHTa/mMacca roJjmMepa) . TUne  YCUJIMTeJeV - Oerpalaluu
BKJIOUAIT HeOpTaHMUeCKMe COJIM, Takue KaK CyJbdaT aMMOHMA M XJIOPUI
aMMOHMSA, OpTaHM4YeCcKMe KUCJOTH, Takue Kak JMMOHHasg KMUCJIOTa,
BeH30OVHAL KMCJIOTa u aCKoOpOMHOBAaSA KMCJIOTa, HeOopTraHWUeCKNe
OCHOBaHMA, TakMe Kak KapOoHaT HaTpuda, kapboHaT kajmsa, KapboHAaT

RaJIbIM4a, KaPGOHaT IMHKa n I'MOPpOKCHIO IIVMHKa, n OpraHM4YEeCKHre

OCHOBaHUA, Takue Kak TIpoTaMmMHa  CcyJbbdaT, CIIepMMH, XOJIVH,
3TaHOJIaMUH, OVMPTaHOJIaMMH ¥ TpUATaHOJIaMUH, U  IIOBEPXHOCTHO-
aKTUBHEE BelleCTBa, Takue Kak TBUH (Tween®) M IJIOPOHUK
(Pluronic®) . IlopoofbpasypmMe areHTH, KOTOPHE IpMIalT MaTpullaM

MUKPOCTPYKTYPY (TO eCThb BOINOPaCTBOPUMEE COEOMHEHMUd, TaKue Kak
HeopraHMUEeCKMe COJIM UM caxapa), LoOaBJAKT B BMIe dYacTUl. [ualasoH
OOBUYHO  COCTaBJIgeT OT OIOHOTO OO TPpMIOLATM  I[IPOLIEHTOB (Macca
areHTa/Macca IOJMMeEpa) .

[lorJsicmeHMeM TakKXe MOXHO YIIPaBJIATE IIyTeM MW3MeHeHMA BpPpeMeHU
VIOEPXMBaHMA YacTUL B KUIEUYHMKe. ITO MOXeT OBTbE IJOCTUIHYTO,
HalpuMep, oyTeM IOKPHETMSA  YaCTUUH aOTle3UMBHBEIM IJIS  CJAIM3UCTOMU
OOOJIOUKM I[IOJIMMEPOM MJIM eT'0 BHOOpa B KaudueCTBe MHKAICYJIMPYIIEro
MaTepuasa. llpuMeps BKJIOUAIT OOJBIMHCTBO IIOJIMMEPOB CO CBOOONHEIMU
KapOOKCUJIBHEIMY I'pylllaMu, TaKMxX KaK XUTO3aH, LeJJIoJIO3E M OCOBEeHHO
[IOJNIMaKPUIIA TEL (B KOHTEKCTE HaCcTOAWero ONIMCaHMA TepMUH
KIIOJIMAKPUIIATEY OTHOCUTCHA K  IIOJMMepau, comepXallM  aKpujiaTHHE
TPYIIIIE n MOIMPUUMPOBAHHEE AKpUJIaTHEE TPYIIIEL, TaKVUM KakK
LUVMaHOAKPUJIATH M MeTaKpPWJIATH) .

KoHmoIaT aHTUCMEICJOBOIT'O OJUI'OMEpa MOXeT OBTbH IPUITOTORJIEH
TakMM o0f0pasoM, UYUTO OH COINEPXUTCA BHYTPM WIM aDalTUpOBaH IJi4g
BEHICBOOOXIEHN A C IIOMOIILIO XUPYPTUUECKOTO VI MeIULIVHCKOTO
YCTPOMCTRa WMJIM MMIIJIaHTaTa. B HEeKOTOPHX acleKTax MMIIJIaHTaT MOXeT
OLITL I[IOKPHIT MJIM MHBEM O0pasoM o0paBoTaH KOHBOIATOM AHTUCMEICIIOBOITO
oJiMToMepa. Hanopumep, TIHUIPOTENM WIM OPpyTMe IIOJIMMEPH, TakKKe Kak
OMOCOBMECTHMEE U/UIIM OuopasjiaTaeMbe I[IOJIMMEPH, MOTYT IIPVMEHATHCSH
OJI4 [IOKPHITUA MMIJIaHTaTa OQapMaleBTUUECKUMMM KOMIIO3ULUAMM COIJIACHO
HaCTodAlleMy PAaCKPHTUELD (TO €CThb KOMIIO3MLUMA MOXeT OHTH amalTHpoBaHa

IOJId TIPMMeHEeHMA C MeIVMIMHCKMM YCTpOﬁCTBOM C TIIOMOIEBI TMOPpOIeJId WMJIK
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OIpYyTOTO noJjmMepa) . [ToMMepH u COIIOJIMMEPEHL oI TIOKPEITHU A
MEeOUIIMHCKUX VYCTPOMCTE areHTOM XOPOIO WM3BEeCTHH B IaHHOM of6JjlacTu
TeXHVUKX . [lpUMepH MMIIJIaHTATOB BKJIOUAKT, HO He OT'PaHUMUMBAaKTCA
[EePEeUrCIJIeHHEIMMY, CTEHTH, CTEHTH C JIeKapCTBEHHBM [IOKPHEITHEM, IMOBHEE
MaTepualikl, TIIPOTe3H, COCYIMCTHE KaTeTepH, IOUaJIM3HEle KaTeTepH,
COCYIMCTEIE TPaHCIJIaHTaTH, IpoOTesH CepleuHEIX KJIallaHOEB,
KapOMOCTUMYJIATOPE, MMILJIAHTHUPYEMEE KapOMOBEepPTepH-—OedUOPpUIIIIATOPH,
UTJIH 0OJIS BHYTPMBEHHOTO BBeleHMSd, YCTPOMCTBa IJA BIpPaBJIeHUS U
bopMMpPOBaHMA KOCTEeM, Takue KakK MTUOTE, BUHTEH, ILJIACTMHHE ¥ IpyIue
YCTPOMCTBA, a Takxe MaTpPMLE M3 MCKYCCTBEHHHX  TKaHey - IJ4
3aXUBJIEHUA PaH.

B OOIIOJIHEHME K criocobaM, IpenJjioXeHHBIM B HaCToOAlleM
PACKPBEITUM, KOHBIOTATHE aHTUCMBICJIOBEX OJIMTOMEPOBR IJid I[IPMMEeHeHUd B
COOTBETCTBMM C HaCTOANMM pPacCKpPHTUEM MOT'yT OHTEH IIPUIOTOBJIEHH OJIA
BBeOeHUA JIOOBEIM YIOOOHEM CIOCOOOM IJIA IIPMMEHEeHMHA B MeOULMHE WK
BeTepUHaAPUN aHAaJIOTUUHO OPpYyT'UM bapMalleBTUUYECKMM npenaparam.
KoHEBEOIaTEH AHTUCMBICJIOBEIX OJIMTTOMEPOB M MX COOTBETCTByKIMEe COCTAaBEH
MOXHO BBOIUTDH OTIOeJIbHO WJIN B coueTaHUM c OIPYIT'VIMI
TepaleBTUUECKMMU CTPpaTeIrsaIMM, MCIIOJbL3YEeMEMM IIPU JIeUEeHUM MEIIeUHOM
oucTpodmuu, TaKUMU Kak TpaHCIJIaHTalugd MroBJacToB, Tepalnd
CTBOJIOBHIMM  KJIETKaMu, BBeIeHMEe  aMMHOTJIMKO3MIOHEIX aHTUOMOTUKOB,
MHTUOMTOPOBR IIpPOTeacoM U Tepalusa C IOJIOXUTEJILHOM peryJsaluen
(HanpuMep, MOJIOKUTEJIbHA I perynaumsa yTpobduHa, AYTOCOMHOTO
napaJjora OucTpodmHa) .

B HEKOTOPHIX BapmMaHTax peaan3sanmumn OOIOJIHUTEJILHOE
TepalrleBTUMUYeCcKoe CpPpelCTBO MOXHO BBOIMTE IO, OIOHOBPEMEHHO WU
[IoCJie BBEOEeHMA KOHBOIaTa  aHTUCMBICJIOBOTO  OJIUMI'OMEpa  COIJIacCHO
HaCTOAleMy PAaCKPHETHUD. Hanpuwmep, KOHBIT'aTH AHTUCMEICJIOBEIX
OJIMTOMEPOB  MOXHO BBOOUTL B KOMOMHALIMM CO CTEPOMIOM  U/UJIU
AHTUOUMOTUKOM. B HEKOTOPHIX BapmMaHTax peaan3sanmm KOHBIT'aTH
AHTUCMEICJIOBEIX  OJIMTOMEPOEBR  BBOOAT  INAlMEHTY, KOTOPEIM  IoJydaeT
bOoHOBYIDO CTEPOUIHYIO Tepanuo (HanmpuMep, NIPEPEBUCTYIO WU
IPOOOJIKATEJIEHYID/ HeIIPEPHBHYIO boHOBYDL CTEPOUIHYIO Tepallp) .
Hanpumep, B HEKOTOPHX BapMaHTax pealmMs3allMM DalVeHT DoOBepralicd
JIEUEeHUK KOPTUKOCTEPOUIOM IO BBEOeHMSI aHTUCMECIIOBOTO OJIMTOMepa u

InpomoJjiKaeT IIoJIydaTk CTepPpOMIHYK TepallMio. B HeKOTOpHX BapmaHTax



97

peaamzalumnmn CTepoun IpencraBJsaeT coBbon TUIIOKOKOP TUKOU NI
IpeIHU30H.

OnucaHHBHE @OYTM BBeIOeHUA IIpeldHa3HaueHH TOJBKO B KaudueCTBe
PYKOBOOCTBA, IIOCKOJIBKY KBaJUOUIUMPOBAHHEM CHeLUMaJIMCT CMOXeT JIeTKO
ONpeleNIUThL ONTMMAJILHHY [OyThk BBeOeHUd M JoOyKn »HO3Yy IJa J00oTOo
KOHKPETHOTO XMBOTHOTO u COCTOSHUA. B OpelnpPUHATE
MHOT QUM CJIeHHEE IIOOXOIH s BBeIOeHUSd byHKUIMOHAJILHO HOBOTO
TeHeTUUeCKOTO MaTepMalJa B KJIeTKM, Kak in vitro, Tak m 1in vivo
(Friedmann (1989) Science, 244:1275-1280). 39TM IIOIOXOOH BKJIIOUAIT
MHTeTpaluio TeHa, KOTOPEM HeoDXOOMMO 3KCIIPEeCCUpPOBaTh, B
MOIMOUUIMPOBaAHHEE PeTpOoBUPYCH (Friedmann (1989), Brme; Rosenberg
(1991) Cancer Research 51(18), suppl.: 5074S-5079S); wMHTerpaluU©
B HepeTPpOBUPYCHEE BEKTOPEHL (Hanpumep, alleHoaCCOUMMPOBaHHLEe
BUPYCHEE BEKTOPH) (Rosenfeld, et al. (1992) Cell, 68:143-155;
Rosenfeld, et al. (1991) Science, 252:431-434) wiIu OOCTaBKY
TpaHCI'eéHa, CBSA3aHHOTO C TeTepPOJIOTMUHEM I[IPOMOTOPOM—3HXaHCEPHEM
2JIEMEHTOM, IocpencTBoM JurocoM (Friedmann (1989), =Beme; 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 m Wang and Huang (1987) Proc.
Natl. Acad. Sci. (USA), 84:7851-7855) B coueTaHUM C JIMTaHI—
crneluduUIecKUMMY TPAHCIOPTHHMM CHUCTeMaMy Ha OCHOBe KaTHMOHOB (Wu
and Wu (1988) J. Biol. Chem., 263:14621-14624) wuiu T[OIpUMeHeHUe
DenpoTernHu3MpoBaHHOM IOHK, 53KCIPecCHMOHHHX BeKTOpoB (Nabel et al.
(1990), Bemie, Wolff et al. (1990) Science, 247:1465-1468) .
IpaMad MWHBEKUIMSA TPaHCTeHOB B TKaHbL obecHeurBaeT JIMIBb JIOKAJbBHYIO
srcrnpeccui (Rosenfeld (1992), Bmme, Rosenfeld et al. (1991),
Bollle; Brigham et al. (1989), Beme; Nabel (1990), Beme m Hazinski
et al. (1991), Bmme). I'pynmna Brigham et al. (Am. J. Med. Sci.
(1989) 298:278-281 wu Clinical Research (1991) 39 (pedepar))
cooBmuiia O TpaHCheKUIMM 1in ViVvo MCKIOUUTEJILHO TKaHeM JIeTKUMX MHIen
nocyie  Jmbo BHYTPUBEHHOTO, Inbo  MHTpaTpaxeaJlbHOTO BBeIOeHUsd
KoMIJlekca OHK-Jmnocoma. IlpuMepoM O0030pPHOM CTaTbM I[IO MeToIaM
TeHHOM Tepalumu UeJioBeKa ABJsgeTcd: Anderson, Science (1992)

256:808-813.
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B InpyroM EBapMaHTe peau3aluuy QapMalleBTUUECKME KOMIIO3ULIUN
COTJIaCHO HaCTOAmMEMY PACKPHTUED MOTYT OOIOJIHUTEJIBHO COIOEpPXaTh
YTJIEBOM, Kak IpPelJIOXeHO B MCTOUHMKe Han et al., Nat. Comms. 7,
10981 (2016), comepXaHMe KOTOPOI'O IIOJIHOCTBK BKJIOUEHO B HacTodllee
OIIMCaHue TIIOCPelCTBOM CCHJIKM. B HEKOTOPHX BapMaHTax peaju3aluM
bapMalleBTUUECKME KOMIIO3MIMM COIJIACHO HACTOAMEMY PaCKPHTUL MOTYT
comepXaThb 5% yIJleBOoOa—I'eKCO3H. Hanpuwmep, bapMalleBTHUUECKAA
KOMIIOBULIMA COIJIaCHO HaCTOAlleMy PaCKPHTHUID MOXET COOepXaThb 5%
TJIOKO3E, 5% OpyKTo3H WM 5% MaHHO3H. B HEeKOTOPHX BapuaHTax
peanusauumn bapMalleBTUUECKUE KOMIIO 3L COTJIaCHO HacToAleMy
PaCKpPETUI MOTYyT CcomepXaTb 2,5% TJUIOKO3H ¥ 2,5% QpyKTO3H. B
HEKOTOPHIX BapMaHTax peannsalunumn bapMalleBTUUYECKHME KOMIIO 3ULIUN
COTJIACHO HACTOAMEMY PaCKPHTHIO MOTYT COIepXaTh YIJIEBOI, BHOPaHHBIM
nus: apabrHO3H, IPpUCYTCTBYKIEY B  KoJuuecTBe 5% 1o ofwemy,

TJIIOKOBE, TIIPUCYTCTByKIEeNM B KoJuuecTBe 5% no obwemy, copdburoa,

IPUCYTCTBYRIET O B KOJIMYeCcTBE 5% 1o obreMy, raJJakKTO3EL,
IPUCYTCTBYKIEN B KOJIMUeCcTBe 5% 1o obwveMy, bpPyKTO3H,
IpUCyYTCTRYIIMen B KOJIMYeCcTBE 5% 1o obreMy, KCuJInTOJa,
[IPUCYTCTBYKIETO B KoOJIMUecTBe 5% I10 ofBweMy, MaHHO 3HI,

OIPpUCYTCTBYIMEe B KoJuuecTBe 5% mno odwbeMy, KoOMOMHALMUM TUIIOKOS3H U
OpPYKTO3H, KaXmasd M3 KOTOPHEX IIPUCYTCTBYeT B KoJMUecTBe 2,5% 10
obbeMy, M KOMOMHALIMM TJIIOKOS3H, I[IPUCYTCTBYIMEeM B KoJuuecTBe 5,7%
rno obwemy, OPYKTO3H, OPpUCYTCTBYKIE B KOJMUeCcTBe 2,86% 110
ofbreMy, M KCHUJIMTOJA, IpUCYyTCTByKImero B kKoJuuecTBe 1,4% 110
obreMy .

IV. CnocoBi OpUMeHeHUS

BoccTaHOBJIeHHME  pAMKU CUMTRBAHUA  OUCTPOYMUHA nocpencrBoM
IpoIyCcKa SK30HA

I[IoTeHIMAJIELHEN TepaleBTUUeCKUN TIOOXOM K JIeUeHU MIIT,
BHI3BAHHOM MyTaluMsaMM B T'eHe IOUCTPpodUHA, JiexamyMy — BHEe  paMKU
CUMTEIBAHWSA, 0Dy CJIOBJIEH CYIIeCTBOBaHMEM BoJiee MATKOM GOPMEL
OIVCTpOodMHONIATHM, WM3BEeCTHOM kKak MIB, KoTopas BH3BaHa MyTaluIMu
BHYTPM PaMKM CUNTHBaHMA. CIHOCOOHOCTEL IIpeBpallaTh MyTallvio, JeXallyo
BHe paMKu CUMTEIBAHWSA, B MY TallMo BHYTPU  paMKM CUMTEIBAHU A
TUIIOTETUUECKN OBDeCleuruT COXpaHeHMe paMKM CcumMTeHeaHuga MPHK wu

IIpooylumMpoOBaHVre BHYTPEHHE YKOPOUEHHOTO, OIOHakKo (]_)yHKLU/IOHaJ'IbHOI‘O
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Oesika IUCTpOdMHa. KOHBOIATH AaHTUCMEBCJOBEX OJIMT'OMEPOB COTJIACHO
HaCTOAmlleMY PAaCKPHETUIL OBJIM BHIIOJIHEHE C BO3MOXHOCTBI OODecleueHUd
OOCTVXEeHUS STOM LeJu.

Tutpuomuzaumusga PMO C 1LeJleBOM TIIOCJeIOBaTeJILHOCThEI Ope—-MPHK
IpensaTcTByeT o00pas3soBaHMI KOMIJIeKCa CIJlaicuMHT'a Ope-MPHK u ymansger
3K30H 45 wm3 3pejonm MPHK. CrTpykTypa ¥ KoHbGOpMalMsa KOHBIOIATOB
AHTUCMEICJIOBEIX OJIUTOMEPOB COoTJIaCHO HaCTOoAueMy PaCKPHETH
oBecrieunBanT crieuupmuuHoOe oJisa [IOCJIeOOBaATEJIbBHOCTHU CcriapuBaHme
OCHOBAaHMM C KOMILJIEMEHTAPHOM IIOCJIemOoBaTeJIbHOCThI. I[I0 aHaJIOTUMUHOMY
MeXaHM3My, HalpMuMep, DSTellJIMPpCeH, KOTOPHM IIpencTaBjigeT cobom PMO,
CO3IaHHHEM C BO3MOXHOCTEBI ODeclledeHMs IIpOIlycKa 5K30Ha 51 npe-MPHK
oucrpodmHa, obecrieunBaeT CreunpmUUHOe OJidg [IOCJIeoOBaTeJIbHOCTHU
criapMBaHme OCHOBAaHUM C KOMILJIEMEHTAPHOM  IIOCJelOoBaTeJIbHOCTLIO,
coepxamencsa B sk30He 51 npe-MPHK mucTpoduHa.

HopmanbHasa MPHK mmcTpodmHa, comepxamasd Bce 79 BK30HOB,
oBecrnieurBaeT IIPOOYLUUPOBaHME HOPpMaJIbLHOT'O OeJjika »OucTpodmHa. Ha
rpaduke Ha our. 1 n300paxeH HeBOoJIbIOoM Y4acTOK npe—-MPHK
onucTpodmHa wm  3pejor MPHK oT »k30Ha 47 5pno 5k30Ha 53. dopwMma
KaXIOoI'0 HDK30Ha oTobOpaxaeT paclpemelileHre KOIOOHOB MeXOy 5SBK30HaMM;
cljenyeTrT OTMEeTUTB, UTO OOMH KOIOH COCTOMUT M3 TpexX HYKJIEOTULOB.
OKBO0HE MIPAMOYITOJILHOM GOPME HAUMHATCS UM 3aKaHUMBAKTCS IIOJIHBIMM
KOOOHaMM. OK3OHH B (QopMe CTPeJIOK HauMHAaKnTCA C IIOJIHOT'O KOIOOHAa, HO
3aKaHUMBAaKTCA PacIlellJIEHHEIM KOIOHOM, COoIepXallMM TOJBKO HYKJIIEOTUL
N 1 xopmoHa. Hykjgeoruanel N 2 m N 3 3T0T0 KOIDOHa COIOEpXaTCHa B
clenyoleM 2K30HEe, KOTOPHM HauMHaeTcs ¢ QOpMH MeBpOHa.

MPHK nmucTpodmHa, JUIIeHHas LeJIbIX HSK30HOB T'eHa OIUCTPpodMHAE,
OOBUHO HpueBOOMT k MION. I'padmr Ha oour. 2 WUIOCTPUPYET  TUII
TeHeTMUeCKOV MyTaluuM (mejeuumio Sk3o0Ha 50), koTopas, KakK M3BeCTHO,
npueoomuT K M. IlockoJIbKY 3K30H 49 3akaHUMBAETCS IIOJIHEIM KOIOHOM,
a »Kk30H 45 HauMHaeTCcd CO BTOPOTO HYKJIeOTMIAa KOJIOHa, paMKa
CUMTEBaAHMSA IIOCJIe DK30Ha 49 cOBUI'aeTcd, UYTO IIPUMBOIMT K paMKe
cumMTHBaHMAa MPHK BHe paMKM CUMTHBAHUSA W BKJIIOUEHUID HeIPpaBWUJIIbLHEIX
AMMHOKMCIIOT B TIIOCJeIOBaTeJIbBHOCTEL IIocJie MyTalum. Kak pe3yJasTarT,
OTCYTCTEUE GYHKUIMOHAJIBEHOTO C—KOHIIEBOTO IOOMeHa, CBA3HBAKIETO
OVCTPOTJIMKAH, OPUBOOUT K IIPOOYLUMPOBAHMI HeCTabOMILHOTO  0OeJika

OUCTPOOUHA .
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STermpceH oOOecClledMBaEeT IIPONyCkK BK30Ha 51 C BOCCTaHOBJIEHUMEM
paMky cumMTeEBaHMa MPHK. I[loCcKoJbBKy 5K30H 49 3BakaHUMBaAeTCSd IIOJIHBEIM
KOIOHOM, a BK30H 52 HauuMHaeTCd C IepBOT0 HYKIJIeOTHUIa KOIOOHa,
neJjlenusa 3K30Ha 45 BOCCTaHaBJIMBAaeT pPaMKy CUMTHBAHMA, UYTO IIPUBOIUT
K oBpasoBaHUD BHYTPEHHEe YKOPOUEHHOTO DeJika oucTpodmuHa C
VHTaKTHEM YYaCTKOM CBA3BHBaHUA OUCTPOIVIMKAHA, aHaJIOTMYHO MyTaluu
«BHYTPM PaMKM CUMTHBaHUA», CBA3aHHOM c MIB (dur. 3).

BOBMOXHOCTEL OOJIETUEeHMA CHUMIITOMOB IpU deHOTUIIe MII C IIOMOWLI
IpOIIyCKa DK30HOB IJIS BOCCTAHOBJIEHMS OTKPHTOM pPaMKM CUMTHBAHUA
MPHK nmucTpodmHa NOOTBEepXOaAeTCHd HEKJIMHUUECKVMM MCCJIIeODOoOBaHMAMM. B
MHOTOUMCJIEHHEX  MCCJIedOBaHUAX C TIpuUMMeHeHMeM MomeJser MIOIO vy
XIB O THEIX C OVCTpOdMuen OBLIIO rokasaHo, uTo BOCCTAaHOBJIEHHUE
oucTpodrHa oyTeM IIpOoIlycka DK30HOB  I[IPUBOIOUT K  OOCTOBEpPHEM
VIYUIeHMAM MHIMEUHOW CuJB M oyHkuum (Sharp 2011; Yokota 2009; Wu
2008; Wu 2011; Barton-Davis 1999; Goyenvalle 2004; Gregorevic
2006; Yue 2006; Welch 2007; Kawano 2008; Reay 2008; wvan Putten
2012). VYb6emuTeJlbHBEM IIPMMEPOM 5STOTO ABJIAETCA MCCJIenoBaHMe, B
KOTOPOM CoOIepXaHMe IUCTPpodMHAa TIIocJe TepaluM, HalpaBJIeHHOM Ha
IIPOIIYyCK DSK30HOB (C MCHOJbL30BaHuMeM PMO), COOTHOCWUJIM C MBIIEUHOMN
byHKIMeN B TOM Xe caMOoM TKaHM. Y MHIIeM mdx C IUCTpodmel IepelHMue
BosibmebeproBele  (TA) Memmuel, oOpadoTaHHEE CIHeUUMOUUHBEIM IJIS MBIIeN
PMO, coxpaHanmu -~ 75% ¥MX MaKCHMMaJbHOM CMJIOBOM CIIOCOOHOCTM IIOCJHe
CTpeCC—MHOYLUMPOBAaHHBIX COKpalleHn, TOTOa Kak HeoOpaboTaHHHE
KOHTpaJlaTepalJibHbe MBIMIE TA COXPaHSaJIM JIMIbL ~ 25% uxX MakKCcUMaJlbHOM
CUJIOBOM  CIIOCODHOCTHU (p < 0,05) (Sharp 2011). B Impyrowm
uccJenopaHum 3 cobaku CXMD c mucTpodmey mnojiydaJM B BospacTe 2-5
MeCcHdlleR TepalMuio, HallpaBJIEHHYK Ha IIPOIIyCK BSK30HOB, C I[IPMMeHeHUEM
CeuMOUUHOTO IJIS UX TeHeTHUecKor MyTalum PMO oIMH pas B HeleJo B
TedeHMe 5-7 HeOeJlb MIM KaxIyln BTOPYK HeIeJllo B TeueHue 22 HeOelb.
Ilocjle TepallMM, HaOpaBJIEHHOM Ha IMOIPOIYyCK 5SK30HOB, Y Bcex Tpex
cobaxk OBLIa OoBHapyXeHa BEIpaXeHHad DKCIpeccud oucTpodmuHa B
CKEeJIETHHX MHIIIaxX BCer'o OplaHu3Ma, a TakKxXe CcoXpaHAaJlack WU
yiydmajgack CIOCOOHOCTEL K I[IepelBUXEeHU (BeroBo TecT Ha 15
MEeTPOB) OTHOCUTEJIBHO MCXOOHOT'O YpPOBHsA. Hanporme, coBaku CXMD

COOTBETCTBYKIEI'O BO3pacTa, He IIoJIydaBiinie JIeueHNne,
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IEMOHCTPUMPORAJIM 3aMeTHOEe CHUMXEeHME CIOCODOHOCTM K TIepPeIBWXKEHUID B
TedueHMe McclJemoBaHmMa (Yokota 2009).

Breu1o rIoKkasaHo, yToO PMO obamanT foJibmen AKTUBHOCTBIO
IpoIyCcKa DK30HOB B BKBVMOJISPHEIX KOHIeHTpallnax, yeMm
bocoopoTHOaTH, Kak Yy MHMEeV mdx, Tak M B MomeJu MIOIO ueJoBeKa Yy
MBIIax (hDMD) , B KOTOPOM BKCIpeccupyeTcsa LeJHM  TPaHCKPUIIT,
XapakTepHuHM #Jag MIOO uyesgoBeka (Heemskirk 2009). B »sKcOepuMeHTax
in vitro c TI[pUMEeHeHMEeM I[OJIMMEepas3HOVW ILelHOM peakuumu C oBpaTHOM
TpaHckpunuuenm (OT-IILIP) »m BeCcTepH-OJOTTMHTa (WB) B HOPMAaJBbHEX
KJIeTKax CKeJIETHHX MBI YeJIOBeKa MM KJeTKaxX MBI [IaluMeHTOB C
MO, comepxammx pasJIMUHEEe My Taluu, npu KOTOPEIX BO3MOXHO
IpMMeHeHMe IIpOoIllyCcKa 5BK30Ha 51, OvUI0 OOHapyXeHO, UTO DBTelllIMPCeH
(PMO) aBJideTcd MOIUTHEIM MHIOYKTOPOM [IpOoIlyCcKa DK30HAa 51.
VHOYLVMPOBAHHEM STElJIMPCEHOM IPOIYCK 5K30Ha 51 OBl MNOOTBEPXIEH 1in
vivo B Momesir hDMD vy memieli (Arechavala—-Gomeza 2007).

Knuuuueckue pPes3yJIbLTaTH aHaJmsza nemcTBUsa KOHEBI'aTa
aHTUCMEICJIOBOTO oJIMIroMepa, KOTOPHIM KOMILJIEMEHTapeH neJjIeBOMY
ydacTKy »kK30Ha 45 npe-MPHK mucTpodmMHa dYeJiloBeKa M UMHIOYLUPYET
IPpOIIyCcK BK30Ha 45, BKJIOUAKT OoIOpelejieHre IIpPolleHTa OUCTPOQUH-—
IIOJIOXMUTEJILHEIX BOJIOKOH (PDPF), TecT mWeCTMMMHYTHOM XOIbOH (6MWT),
IoTep CHocoBHOCTM K mHnepenBuxeHmio (LOA), olleHKy TI[o mkaJe North
Star Ambulatory Assessment (NSAA), wuccjemoBaHUe QYHKUUM JEeTKUX
(PFT), cHoocoBHOCTbL IINOOHMMATBLCS (M3 IIOJIOXEeHMS JieXa Ha CIuHe) 06e3
BHEMHeM IMIOOIepPXKM, OIPOIyLMPpOBaHMe IUCTpodMHa de novo U Ipyrue
OYyHKIMOHAaJILHEE TIPOOH.

B HeKOTOPEIX BapMmaHTaxXx pealJimszalin HaCTOoAmeTIo PaACKPEITHUA

IpenJIoXeHE CIIOCOOBH NPOOYLUUPOBaHNUSA OVCcTpodMHA Yy cy®rekTa,
VIMeKnmeTro MYy Tallnio TeHa oucTpodmHa, KOoTOpasd MOXeT OHTB
CKOPpPEeKTMpOBaHa IIpM IIOMOmM IMPOoIIyCKa DkK30Ha 45, BRJIOU AN E

BEelleHMEe VYKa3aHHOMY CYDOBEKTY KOHBOITATa aHTUCMECIOBOTO OJIMTOMEepa
WiIM ero odapMaleBTUUECKM OIpMeMJIeMOM COJIM COTJIaCHO HacCToAleMYy
PACKPHTHMID. B HEKOTOPHIX BapMaHTaxX pean3allMM HaCTOAMETO PacCKPHTHUI
OpenjyioXeHH CIOCOOH BOCCTAHOBJIEHMSA pPaMKM CUMTHBaHMA MPHK  #oid
VHIOYKIVM OpoIyLUMpoBaHMUA 0OeJika IUCTpodrHa Yy CyObekKTa C MBIMeUYHOM
oucTpoduel IomeHHa (MIOnm) , VMEKRero MyTaluin TeHa OUCTpodMHAE,

KOoTopad MOXeT OBITH CKOPppEeKTHMpOBaHa IIpM IIOMOIM IIPOIIYyCKa DSK30Ha
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45, [IpooyumporaHmre ©OeJjika MOXeT OBTL OIpemesIeHO ¢ I[IOMOWBI
IOJMMEPAa3HOW 1LelHOWM peaKUuMu C oOpaTHOM TpaHckpunuuem (OT-IIIP),
aHaJlM3a MeTOJIOM BeCTepH-OJIOTTMHIA WM MMMyHOTUMCTOXMMMM (MI'X) .

B HeKOTOpHX BapMaHTax peaju3aluy HacCToAlleI'o  pPacCKpPBTUL
OPpenJIOXKeHH CHOCOOH JiedeHma MM y HyXOawmeI'oCsa B HSTOM CyOBeKTa,
VMEeKRIeTO My TallMio T'eHa OVUCTPOOMHAE, KOTOpad MOXeET OBITH
CKOPPeKTHpOBaHa IIpM I[IOMOIM [IpOoIlycka Dk30Ha 45, BRJIOU AN E
BBelleHMe VYKa3aHHOMY CYOBEeKTY KOHBI'aTa aHTUCMECJIOBOTO OJIMI'OMEpa
i ero OdapMaleBTUMUECKM I[IPMeMJIEMOM COJIM COIJIaCHO HacCTodAlleMy
PaCKPBETHO. B Pa3JIMYHEIX BapuaHTax peanmszalnnmn 20dekTMBHOCTD
JleueHma cyOmeKTa OIpenesigarT 1o 3a0epXKe IporpeccUupoBaHmna
3ab0JIeBaHUA . B HeKOTOPHX BapMaHTax peaauszaumum 500eKTUBHOCTE
JleueHma cyOmekTa OIpenesyigarT 1o COXPaHEeHND CIIOCOBHOCTHA K
[IEepeOBMKEeHNI VY CyOBbeKTa WM CHWMXEHMI IIOTepM CIOCOOHOCTU K
[IepeOBMXEeHNI Yy CyOBeKTa. B HeKOTOpPEX BapMaHTax peajmMsallnu
CIIOCOBHOCTEL K IIepeIBUXEeHMI0 OIpenesidaioT C IpMMeHeHueM TecTa 6-
MUHYTHOM  XOIbOH (6MWT) . B HeKOTOPHX BapMaHTax peajaus3alnn
CIIOCOBHOCTEL K IIEPEeNBMWXEHMIO OIpelelidioT C IIpuMeHeHMeM wmKaJisl North
Star Ambulatory Assessment (NSAA).

B pas3JMUHEX BapuaHTax peaju3alMy HaCTOAMEeIo  pPacCKpPBITUS
IpEenJIOXeHH CIIOCOOE COXPaHEeHUSa OQYHKUUM JIETKUX WM CHWXEHUS I[IOTepu
OYHKLIUM JIeTKUX Y CcybwekTa ¢ MIIO, wuMepmero MyTauuwo I'eHa MO,
KOoTOopasd MOXeT OHTb CKOPPEKTHMPOBaHa I[IPpKM I[IOMOIM IIPOIIyCKa DSK30HAa
45, BRJIOUALINE BBelleHUE yKasaHHOMY CyOBEeKTy KOHEBIT'aTa
AHTUCMEICJIOBOTO OJIMTOMEpa WUIM eTo dapMalleBTUUECKM IPpUEeMIIeMOM COJIU
COIJIaCHO HAaCTOAlleEMy PacCKPHTUI. B HEeKOTOPHX BapMaHTax peajm3aluu
OYHKUMIO JIeTKUX OIpelelIsSiT KaK MaKcuMaJlbHOe »OabJieHMe (as3sH BHIOXA
(MEP) . B HEeKOTOPHX BapraHTax peanmszaumnm GYHKILIMIO JIeTKUX
OTIpemesIgnT KakK MaKCHMMaJlbHOe  IOaBJieHrMe  pa3e  BIOOXa (MIP) . B
HEeKOTOPHX BapMaHTax pealmM3aluy QyHKUUID JIeTKMX OIpelelIainT Kak
bopCUpPOBaHHYK XM3HEHHYK EMKOCTb Jerkux (OXEJI) .

B IpyroM BapMaHTe pealM3aluuu OQapMalleBTUUeCKMe KOMIIO3ULIUN
COIJIaCHO HAaCTOAWleMYy PAaCKPHTHUD MOI'yT OHTE BBeleHB COBMECTHO C
YyIUIEBOOOM B cllocofax COIJIaCHO HaCTo[AlleMy PaCKpPHTHUIL, JMOO B OLHOM
cocraBe, JmuOO B BMIOe OTIOEJILHOI'O COCTapa, KaK I[IpedJioXeHO B

ucTouHMke Han et al., Nat. Comms. 7, 10981 (2016), comepxaHKue
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KOTOPOTO TIIOJIHOCTBK BKJIOUEHO B HACTOAINEe OIIMCaHue TIOCPENCTBOM
CCBUIKM . B HEKOTOPHIX BapMaHTax peanm3alnmnun bapMalleBTUUYECKME
KOMIIOBUIIMKM COTJIACHO HaCTOAMEMY PAaCKPHTUED MOTYT OBTB BBEIEHH
COBMECTHO C 5% yIJepola—-T'eKCO3H. Hamnpuwmep, bapMalleBTUUYECKME
KOMIIOBUILIMKM COIJIACHO HaCTOAMEMY PAaCKPHTHUED MOT'YT OBTB BBEIEHH
COBMECTHO C 5% IUIOKO3EH, 5% OPpYyKTO3H WM 5% MaHHO3HEH. B HEKOTOPHX
BapMaHTax peannsaluumn bapMaleBTHUUECKUE KOMIIO 3ULIUN COTJIaCHO
HaCcTOAMEMY PACKPHTUL MOTYT OBTH BBEIOEeHH COBMECTHO C 2,5% IJIOKOS3EH
1z 2,5% GPYKTOSH. B HEKOTOPEIX BapMaHTax peannsanmnum
bapMalleBTHUECKasa KOMIIO3MUMA COIJIACHO HaCTOAlleMY PaCKPBTUI MOXET

OHITE BBeleHa COBMECTHO C YIUIEBOIOM, BH@paHHHMZ n3: apa@MHOBH,

IpUCyTCTBYKIEeN B KOJIMUeCcTBE 5% 10 obbveMy, TJIIOKO3HI,
IPUCYTCTBYIKIEN B KoJIMuecTBe 5% I10 obweMy, copbuToiia,
IPUCYTCTBYRIET O B KOJIMUecTBE 5% 1o obwreMy, raJJakKTO3El,
IPUCYTCTBYKIEN B KOJIMUeCcTBe 5% 1o obweMmy, bpyKTO3H,
IPUCYTCTBYKIEN B KoJIMUuecTBe 5% I10 obweMy, KCUJIMTOJIa,
IPUCYTCTBYIETO B KOJIMUeCcTBE 5% infe) obweMmy, MaHHO3HI,

IPUCYTCTBYIME B KoJMuecTBe 5% mno odbeMy, KoOMOMHALMUM TUIOKOS3H U
OpYKTO3H, KaxXmasd M3 KOTOPEX IIPUCYTCTBYeT B KoJMuecTBe 2,5% 110
obweMy, M KOMOMHALMM TITJIIOKOS3H, IMIPUCYTCTBYmMEeM B KoJuuecTBe 5,7%
rno obwemy, OPYKTO3H, OPUCYTCTBYKOIE B KOJMUeCcTBe 2,86% 110
obweMy, M  KCHUJIMTOJA, IpMUCYyTCTByKImero B koJuuecTBe 1,4% 110
obreMy .

B pasJMUHEIX BapMaHTax peajJM3aluy KOHBIOIAaT aHTUCMEICJIOBOTO

oJIMroMepa COTIJIaCHO HacTodmeMy PaCKPEITHIO BBOOAT COBMEeCTHO C

TepalleBTUUYeCKHA 50beKTUBHEM KOJIMUeCTBOM HEeCTepOUIOHOT'O
[IPOTUBOBOCIIAJIUTEIJIEHOT'O COeOVHEeHNA. B HEKOTOPEIX BapMaHTax
peanmsaumnum HeCcTepounHoe IPOTUBOBOCIAJIMTEJIEHOES COenOMHeHNe
nperncraBiysaeT cobon wmHTUOMTOP NF-KB. Hanpuwmep, B  HEKOTOPEHIX

BapMaHTax pealuzauuu uHIubuTop NF-kB MOXeT OpelICcTaBJIATH CcoOon
CAT-1004 wmim ero oOQapMaleBTHUUECKM IIpUeMIIeMyl COJIb. B pasjIMuHHX
BapMaHTax pealuzauuu uHIubuTop NF-kB MOXeT OpelICcTaBJIATHL CoOon
KOHEBOIAT camuumiara M DHA. B HeKOTOPHX BapMaHTax peajiM3aluu
MHIUOUTOP NF-kB IpencraBjigeT cobon CAT-1041 VI ero
bapMalLeBTUUECKHU IpUueMIIeMYIO COJIb . B HEKOTOPHIX BapMuaHTax

peanmzanmm VMHTUOUTOP NF-kB IpencTaBJIgeT cobom KOHBIOTaT
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canmuumiaTa ¥ EPA. B pasjIMUHBEIX BapMaHTax peajMzaluy MHIUOUTOp NE-

kB npemcramJjsgeT cobomn

O
i H ,
' OH
mJjim eIo (]_)apMaU,eBTT/IquKT/I ImpmeMiieMyrn COJIb.
B HeKOTOPRIX BapMmaHTax peajimsalinmn HeCTepOMIHOE

IPOTUBOBOCIANUTEJIEHOE COeOMHEHMe IpeIcTaBJigeT CcoOOM UHIUOUTOP
TGF-b. Hamnpmmep, B HEKOTOPEX BapMaHTax peajmnsauum MHIUOUTOP TGE-
b npencraBageTr cotom HT-100.

B HEKOTOPEHIX BapmaHTax peannsanmnum onmcaH KOHEBOT'AT
AHTUCMEICJIOBOT'O  OJIMT'OMepa  COIJIACHO  HacToAmleMYy  PacCKPHTHUIO — OJI4
[IpMMEeHEeHMA B TepaluMM. B HEKOTOPEHX BapMaHTax peajMs3aluM OIucaH
KOHEBI'AT AaHTUCMEICJIOBOIT'O OJIMI'OMepa COIJIACHO HAaCTOoAlleMYy PaCKPEITUD
O0Jia T[OpYMeHeHusa [OJIS JieUeHMsa  MeIIeuHOM  OucTpodmm  [omeHHa . B
HEKOTOPEX BapMaHTax peajMs3aluMM OINMCaH KOHBIAT aHTUCMECJIOBOI'O
oJIMI'OMepa COIVIaCHO HacCTodAlleMy PacCKpPHTHIO JIA [OIPMMeHeHMd  OJIA
M3TOTOBJIEHUA JIEKAPCTBEHHOTO CpencTBa OJd IIPpMMeHeHMA B Tepaluu. B
HEKOTOPEIX BapMaHTax peajM3alMM OINMCaH KOHBOI'aT aHTUCMECJIOBOIO
OJIMTOMEepa COIJIaCHO HaCToAlleMy PacKpHETHIO IJIA [OIPpMMeHeHMd  OJI4
M3TOTOBJIEHN A JIEKAPCTBEHHOTO CpencTea oJiAa JleueHMn A MEIIEUHOM
oucTpodun HOoIeHHa .

V. HaBopu

B HacTOdlleM pPaCKPHTUM TaKXe IIPenJIOXeHH HaOOpH OJI4 JIeUeHU4d
nauyeHTa C TeHeTHMUeCKMM 3aboJieBaHMEM, ColepXamye I[IO MeHLIel Mepe
AHTUCMEICJIOBYIO MOJIEKYJTY (HanpuMmep, KOHEBTAT AHTUCMEICJIOBOTO
OJIMTOMEepa, COoIepXalui aHTUCMECJOBOM OJIMTOMEp, MNIpPpeldCTaBJIEHHHM B
SEQ ID NO: 1), yIakoBaHHYK B IIOOXOOANYK eMKOCTL, COBMECTHO C
MHCTPYKUMAMKU I[IO €& I[IpMUMMeHeHMI©. HaBope Takxe MOTYT COLepXaThb
BCIIOMOTATe&JIbHEE pealeHTH, TaKKe KaK Oyodepr, cCcTadbuiaM33aTope M Tak
majee. CpelIHMM CclIelMaJucTaM B  IOaHHOM ofJlacTM  OOJIKHO  OHTBb
[IOHATHO, UYTO IIPMMEHEHMEe YKa3aHHOIT'O BHIIE CIIOCOofa MUPOKO IIPUMEHUMO
oJisa UOeHTUQUKALIUN AHTUCMEICJIOBEIX MOJIEKYII, IIOOXOOAMMUX o4

IIPVMMEHEeHNM A IIpV JIeUeHVM MHOTITUMX IPYIHUX 3aboJieBaHN. B omHOM U3
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BapMaHTOB peaJuM3aluy Habop COOEpPXMT KOHBOIAT aHTHUCMBCIOBOTO
OJIMTOMEpa B COOTBETCTBMM C QopmyJon (III).

[TpoMMePRI

HecmoTpss Ha TO, UTO I[IPMBEIEHHOEe  BHIIE OIMcCaHue  0OoJee
IIOOPOOHO PACKPETO C IIOMOULI UepTexel M IPUMMEepPOB B LeJax SCHOCTHU
IIOHMMAaHMA, CcpeldHeMy ClIeluuaJucTy B »OaHHOM 00JacTM TexHUKM Oymer
OUeBUIOHO, C YUeTOoM uIeM, IOpelcTaBJIEeHHHX B HaCTOAMEeM OOKyMeHTe,
uTo K HeMy MOTYT OBITH [IPMMEHEHE  HEKOTOPHE  M3MEeHeHUS U
MOOMOMKaLUMM ©0e3 OTCTYIJIEHMS OT CYMHOCTM WM obbeMa IpujiaraeMon
bopMyJIEL  MBO0pPEeTEeHUd. Cienymomye  IIPUMEPH IIPUBEIEHH  TOJIBKO B
KauecTBe WIJIOCTpalMM, a He IJA oTpaHMueHMs. CHeluMaJMCTH B JaHHOM
oBJlacTM TexXHMKM JeTkKo OoOHapyXaT pSaO HeKPUTUMUHEX IlapaMeTpoB,
KOTOPHE MOTYT OBTH WM3MeHeHH WM MOIMOUUMPOBAHEL C IIOJIydeHMEeM IIO
CYHLleCTBY AaHaJIOTMUHEIX Pe3yJIbTaTOoB.

MaTepualiti ¥ MeTOXH

YcioBus o6paboTKKU KJIETOK M KYJIETYP TKaHEM

s oIlpeneJsyieHuda [IpoIlyCcKa S5K30HOB VCIIOJIL 30BaJin
nubdepeHIMPOBAHHEIE MUOLMTHE ueJiloBeka (ZenBio, Inc.). B uacTHOCTH,
MMOBDJIaCTh (ZenBio, Inc., SKB-F) BHIpaMBAaJIA oo OOCTIUXKEeHN S

KoHQosHTHOCTM 80-90% mpm 37°C m 5% CO, B cpele OJid BHPalMBaHUS
(SKB-M; ZenBio, Inc.). IuddpepeHLUUPOBKY MUHUIUMPOBAJIM IIYTEeM 3aMeHE
cpernbl IJiS BHpallMBaHUA cpemol mjs oubdbepeHurpoBKkM (SKM-D; ZenBio,
Inc.). Jna aHaJlM=Ba IOpOoNyCKa »k30Ha 45 1x104 1nouddbepeHUUPOBAHHHX
KJIETOK BHCEeBalXM B 24-JIyHOUHHM ILJIQHMET M OOOABIAIM B KaxIyln JYHKY
1 M1 cpens njasa oubdbepeHuupoBkmu (SKM-D; ZenBio, Inc.), comepxamemn
pa3JiMuHEe KOHUeHTpauuy PMO wmiam PPMO, ¥ MHKyOMpOBaJIM B TeueHue 96
YacoB.

AHaJIM3 MeTOAOM BeCTEPH—-OJIOTTHUHIA

g a”Hausa MeTOIOM BECTEPH—OJIOTTHUHT'A TKaHb
TOMOT'eHM3UPOEBaJIM C IpuMeHeHUeM Oybdepa IJisa roMoT'eHm3zaumm (4% IOCH,
4 M moueBMHa, 125 MM Tpuc-HCl (pH 6,8)) B oTHOmeHMM 9-18x20-MrM
Cpe30B TKaHM IIpK »OUuaMeTpe OpuMepHOo 5 MM B 133 wMra Oybepa.
COOTBETCTRYKIIMIM  JIM3aT cCcobupaldM U TOOBepTalXM KOJUUeCTBEeHHOU
OlleHKe OeJlka C MCHOJIb30BaHuMeM Habopa OJad aHalmsa ©Oejgxka RC DC
Protein Assay Kit B COOTBETCTBUMM C MHCTPYKLUMAMU [IPOUBBOIUTEIIA

(BioRad, N B kartajgore 500-0122). Obpa3usl DBDKCTpakTa TKaHu
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pasbapaaamu 1:10 ¢ wmcnoJas30BaHMeM Oydepa OJS TOMOTeHM3aluu IJIS
ofecrieueHyrsa NOoNalaHMA B OMalla30H CTaHOapTHOM KpuBo¥ BCA. O6pa3lt
TOTOBUIIM TakuM oO0pas3oM, dYTOOH 35 MKJ ofOpas3lia comepXallM XeJjlaeMoe
KOJM4decTBO OeJika, C MCIOJB30BaHMeM 25 MKJI Ju3aTa O0ejika, 7 MKJ
Bbybepa masa obpasuoB NuUPAGE LDS Sample Buffer (Life Technologies,
N B kaTajiore NPO00OS, Carlsbad, California, CIIA) M 3 MKJ
BOCCTaHaBJMBaKwmero areHTa NuPAGE Reducing Agent (10x) (Life
Technologies, N B kaTajore NP0004). TIlocye HarpeBaHua o00paslioB
Gejika B Teuveume 5 MuHYT mnpm 95°C o0pas3ue LUeHTPpUdYyTMpOBaM U
CyIllepHaTaHT IIoMemaiM B JyHKY NuPAGE Novex 10, 1 MM, 3—-8%
noJMakpuilaMUOHeM Tpuc—aueTaTHelM Tejib mini (Life Technologies, N
B kaTajJore EA0375) npm MakCUMMaJIbHOM 3arpy3ke 50 Mkr obmero OeJka
Ha HOOPOXKY. OJekTpodopes B Tejie HOporomuau nOpu 150 B mnpwm
KOMHATHOM TeMIepaType OO BHxOIa OpoHTa KpacuUTeJisa U3 Tejd.
[IoslydyeHHEe TeJu C OeJIKOM IepeHOCUMJIM Ha MeMOpanw u3 IIBIO (Life
Technologies, N B kaTajore LC2007) B TeueHue 75 MMHYT T[IpHU
KOMHATHOM TeMmlepaType opu 30 B Cc wucHnojJb30BaHueM Oydepa 14
nepenoca NUPAGE transfer buffer (Life Technologies NP006-1), 10%
MeTaHOoJa " 0,1% AHTUOKCHUIaHTa NuPAGE antioxidant (Life
Technologies NPOO0OD5) .

[Tocye 1nepeHoca Oejgka MeMOpaHE w©3 I[IBO® norpyxailu B 0Oydep

TTCB (1X TCB (Amresco, N B kartajore dJ640-4L), 0,1% (06./00.)

TBUH-20) . MeMOBpaHH [IEPEHOCUIIN B BIIOKUP YOI bybep (5%
(Macc./06.) o00e3XMPEeHHOTO CyxoTro MoJioka (Lab Scientific, M B

KaTajore M0841) B TTCB) M BHIOCPXMBAJIM B TeueHMe Houu opu 4°C mpu
JIETKOM IoKauuBaHuUM. Ilocile OJOKMpPOBaHMA MeMOpaHH MHKYyOMPOBAaJIU
Jnbo B TeueHMe 60 MUHYT IIPM KOMHATHOM TeMIepaType B DYS1 (Leica,
N B karajore NCL-DYS1l), pasbaBjeHHOM 1:20 C MCIOJIBE30BaAHUEM
Biokupyiomero 6yopepa, JmMbo B TeueHuMe 20 MMHYT IOpM KOMHATHOM
TeMIlepaType B pacTBOpe aHTuTejJla I[IPpOTUB O—aKTHUHMHA (Sigma-
Aldrich, \E B KaTajiore NAS31V), pas3BbaBJIeHHOTO 1:100000 c
WCIIOJIb30BaHMEM  OJIOKMPYHIETO Bybepa, C HNOCJeny VMM  MeCTBIO
IPOMEEKaAMM (IO [IATE MMHYT KaxXODasd C uchnojgez3oBaHueM TTCE). IgG
IPOTUB MMMYyHOTJIOOYJIMHOB MHIIM, KOHBOTMPOBAHHEM C [IepOKCHIOa30u
xpeHa (GE Healthcare, N B kaTajore NAS31V), paszbaBjagimu 1:40000 c

VCIIOJIE30BaHMeM OJIokupyomero Oybepa M mobaBasiaM k MeMOpaHaM Ha 45
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MMHYT (DYS1) wmmam 15 wMmMHYT (0—aKTMHMH), Takxe C I[IOCJeOVIoIMMM
MmeCcThbo IIPOMEBIBKAMU. Ncnone3yda Habop mnd ngeTexkuun ECL Prime
Western Detection Kit (GE Healthcare, N B xaTajiore RPN2232),
[JIEHKY TIPUBOIOVUIIM B KOHTAKT C TeJleM U TIIPOABJAIM HaldJeXallM
oBpasoM. [lpoAaBJIeHHEIEe IIJIEHKM CKaHMpOBaJIM M  aHaJU3MpoBaJXM C
MCIIOJBE30BaHMeM IIpOI'paMMHOTIO obecrieueHunsa ImageQuant TL Plus
(Bepcma 8.1) 1M [OPpOBOIMIM JIMHEMWHHY PEeTPEeCCHMOHHBIM  aHajliu3 C
MCIIOJIE30BaHMeM IIpoT'paMMHOI'O obecneueHusa Graphpad.

Kaxnoui TeJib OJ8 BecTepH-OJIOTTMHTAa COOEPXUT CTaHIAPTHYI
KPUBYK IOUCTPpOOMHA M3 4 TOUeK, IIOJIYYeHHYK C MCIOJIb30BaHMeM OO0mero
Oelika, BSKCTPAIrMpPOBaHHOT'O ns HOpPMaJIbHOM TKaHU, Halpumep,
UeTHpPexXITJIaBOW MBIILE, OuadparMel WM Cepalla MeIM, WIXM ITJagkou
Memuiel  (KKT) NHP, 1nuadparmel NHP wmiam  TJlagkom Memusl  (I'M)  NHP,
paszbaBJIeHHOTO IO, HalpuMep, 64%, 16%, 4%, 19 um 0,25% wm
no®aBJIEHHOTO B DSKCTpakKT TkaHuM c MO (HaopuMmep, UYeTHpPexXIJlaBou
MBINIIE, OMadparMbl MM cepalla My mdx) . OBpal3us OJIS CTaHIapTHOM
KPUBOM obpabaTHBAaJM, Kak ONMCAaHO BEHIIE . ConepxaHue DeJsika
OIVUCTPOOMHA B IIPOLEeHTax OT COIOepXaHMd IOUCTPOodMHaA IOUKOTO THIla
(SWT) onpenmesissiM IIyTeM CPaBHEHUS MHTEHCUBHOCTENM II0JIOC IUCTPpOodMHA
CO CTaHOaApPTHOM KPUBOW TeJid.

AHajsinz MeTomom OT-IIIP

i a”Haiamza MeTomom OT-IIIP PHK BHOEJSJIM U3 KJIETOK C
MCHOJb30BaHueM Habopa Illustra GE spin kit B cooTBeTCTBMU C
[IPOTOKOJIOM IpouzBomuTesid. KoHUeHTpaumion U uyucToTy PHK onpenesiganu
C MCHOJIBE30BaHMeM NanoDrop.

[Tocae TOTO, Kak PHK rnonBepraamu OT-IIIP, oBpas3LLl
aHaJlIM3MpOoBaJIM C MCIOJbL30BaHMeM Ipubdopa Caliper, B KOTOPOM
WCHNOJNb3YEeTCAa KaOWJIJIAPHHEM  Tejlb—2JiekTpodopes. IIpolleHT HOpoldyckKa
SK30HOB pPacCCUMTHBAJNM C I[IOMOWEBK CJelyKRlel'0 ypaBHeHUd: (Iomanb
oI KPUBOM IJISA IIOJIOC C MNPOIYyCKOM)/ (CyMMma IUIomanel I[I00 KPWBOM IJIS
[IOJIOC C MNpPOoNyCckKoM M 0e3 mnponycka)x100.

MMMYyHOTHUCTOXMUMIUA ! OKpPAIIMBAHUE OUCTPOQHUHA :

3aMOpPOXeHHHe Cpe3h TKaHM UYeTHPexXIJIaBOM MBIIIE MBIMY TOJIMUHOMN
10 MMKPOH MCIOJIE30BaJM IJIs OODHAapyXeHMHA IOUCTpOodMHa C IIOMOWBLI
[IEPBUUHOTI'O aHTUTeJla [IPpOTUB IOUCTpoduHa (pas3BeleHue 1:250, KpoJuk,

Abcam, cat#abl5277) B 10% ko3bel CHBOpPOTKe+l?% BCA B OCB wu
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BTOPUUHOTO aHTMUTeJa KO3 IPOTUB MMMYHOTUIOOYJIMHOB KpOoJIKa
(pazBenmenmue 1:1000) Alexa-Fluoro 488 B 10% kKO3beM CHBOPOTKe+1%
BECA.

IoslyyeHnMe MOPQOJIMHOBEIX CYOBEIUMHUI]
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CxeMa 1: OBmmM HOyTHL CHMHTesa cyOwenmHMll PMO
B cooTBeTCcTBMM CO cxeMmou 1, roe B 1pencraBysgeT  cobon
criapmuBamnmmmics ¢parMeHT OCHOBaHMUSA, MOPOOJMHOBHE CYOBLEeOVMHULE MOTYT
OLITDH [IOJIYUEeHH U3 COOTBETCTByKIEero puOOHYKJIeO3UIa (1), KakK
IokaszsaHo. MopdosimHOBasa cyOwbeOMHMIIA (2) MOXeT OHTh Heo0a3aTeJIbHO
3ammimeHa  3a CcueT B3aMMOOEeMCTBMSA C IIOOXOOAMMM IIpedleCTBeHHUKOM
3alMTHOM TPYINH, HaIpuMep, TPUTWMIXJIOPUMIOM. 3amuTHy Tpynmny 37
OBBUHO YyIaJISIOT BO BpeMa TBeploda3HOT'O CHMHTEe3a OJIMI'oOMEepa, Kak
BoJjlee TNoOOpPOOHO ONMCaHO HWxe. ClHapuBabomuicad dparMeHT OCHOBaHUSA
MOXeT OHTh [IOOXOIOAMMM OO0pa30M 3alMIeH IJI9 TBepdodas3HOT'O CHUHTe3a
OJIMTOMEPOB. IloOXOoOAmMe SBallMTHEE TIPYINE BRKJOUALT OeH30MJI OJIA
amjeHMHa M LIMTO3MHAa, OGeHMJaleTuJI OJg I'yaHMHAa ¥ OIMBaJIOMIIOKCUMETJI
0Jisg TunoxkcaHTrHa (I). I[IMBaAJIOMJIOKCUMETWJILHAS TpPyIla MoXeT OHTh
BBeldeHa B IIoJIoXeHMe N1 TUIIOKCAHTUHOBOTO  TeTepOlUKINUEeCKOTO
OCHOBaHMA. XOTH MOXHO MCIOJIBE30BATE HEe3alMIEeHHYID IMUIOKCAHTUMHOBYIO
CyOBeOIMHNMIlY, BHXOIOEH B PeaKUMAX aKTUMBalMM HaMHOTO BHIIe, KoT'Oa

OCHOBaHMe 3alllMlleHO. J.'prrme IIogxonmdmre 3IalllMTHEE TPYIIIIEL BRJIIOWYAKT
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TPYIIIE, PacCKpHTHEe B IaTeHTe CIA N 8076476, comepXxaHMe KOTOPOIO
IIOJIHOCTBLI0 BKJIOUEHO B HaCcTodmee OIMCaHMe IIOCPeICTBOM CCBUIKM.

PeaklMsa coeOMHeHMsa 3 C aKTUBMPOBAaHHEIM coelVHeHMeM o¢ocoopa 4
IPUBOIOUT K  IIOJy4UeHMu  MOPGOOJIMHOBOM CyOBeOMHUIIH, comepxamemn
XeJlaeME CBA3HBaKMMUM dparMeHT 5.

CoeIVMHeHMA CTPYKTYPH 4 MOTYyT OBTH IIOJIYUEeHHE C I[IpUMMeHeHMeM
JoBOoTo  KOoJMUeCcTBa CIOoCcOoBOB, WMB3BECTHHX ClelMaJMcTaM B OaHHOMU
obJacTM TexXHMKM. 3aTeM OCYIEeCTBJIAT CcoueTaHMe C MOPGOJIMHOBHM
dparMeHTOM, KakK OIMCAaHO BHIIE.

CoeIVMHeHMA CTPYKTYPH 5 MOTyT OHTH OPMMEHEHH B TBepOoda3HOM
CUHTEe3Ee OJINTOMEPOB 0 [IOJIYyUYEeHUS OJIMTOMEPOB, comepXammx
MeXCyOBeOMHNUHEE CBA3M. TaKMe CIHOCOOH XOpPOMO WM3BECTHH B IJaHHOM
obJjlacTM TexHMKM. KpaTkKo, COeOMHeHMe CTPYKTypH 5 MoxeT OHTBH
MOOMOMUIMPOBAHO C b5’/—-KOHIaA TakuM obpa3oM, UYTOOH OHO COOEPXaJlo
JVMHKep IOJS CBA3M C TBepOoM HNOOJIOXKOM. Ilocjle HaHecCeHMsS Ha
INOIJIOKKY 3allMTHYI TpPyINIy coelOuHeHuda 5 (HamopuMmMep, TpuUTuUJI Ha 3'-
KOHIle) YyIaJdioT ¥ TI[IoOBepralnT CBOOOIHHM aMMH B3aUMOOEMCTBUIO C
AKTUMBUPOBAHHBEM bochopcomepxammmMm bparMeHTOM BTOpPOM MOJIEKYJIEL
COeIMHEHUS CTPYKTYpH 5. 3Ty OCJIemoBaTeJIbHOCTEL IIOBTOPSIT IO Tex
Iop, TIIOKa He OyIeT IOJYyYeH OJIMI'OMEep XeJlaeMOM MOJIMHBEI. SamluTHas
rpynna B 3’ —-KOHIeBOM ofjlacTyu MoxeT OBTL YyIaJleHa WMJIM OCTaBJieHa,
ecJiM MOIOMOMKALMA B IIOJIOXeHUM 3’7 4gBJIgeTCs XejlaTeJlbHOM. OJauIoMep
MOXeT OHTbL YyHOajJleH ¢ TBepOoM IIOIOJIOXKM C I[IpUMeHeHUeM JoboTo
KoJIMUecTBa crioco6os, HanpuMmep, 0bBpaboTkmU OCHOBAaHVEM IJIs
paclmeljleHrss CBA3UM C TBepIoV MIOIJIOXKOM.

IloydyeHre MOPOOJIMHOBHX OJIMTOMEPOB B 1LeJJOM U KOHKPETHEHX
MOPOOJIMHOBEIX  OJIMT'OMEPOB  COIJIACHO HaCcTodmeMy PacKpHTUi 0oJiee
IOOPOBOHO OINMCAHO B IIPUMEepax.

HHonmyueHue MOPQOJIMHOBERIX OJIMI'OMEPOB

[loJlydeHre COeIMHEeHMM COIJIACHO HaCTOAMNEMY PaCKPHTUIO IPOBOOAT

C IIpMMEeHeHMeM dCcJleyrmero IIPOTOKOJIa B COOTBEeTCTBUMIM CO cxeMom 2:
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Cxema 2: TlojyuyeHMe aKTUBMPOBAHHOM KMUCIIOTH «XBOCTa»
IIolydyeHre TpUTUINMIepasuHbeHuIkapbamMaTa 35: K oxJaxmeHHOU

CycCleH3uM coeIlMHenusa 11 B mguxjopMeTaHe (6 wiI/r 11) poGaBidaiu

pacTBOp KapboHaTa KkKaiug (3,2 2kB.) B Bome (4 w™iI/T xapboHaTa
kKaimma) . K osTor OByxX®aszHOM CcMecHu MeJIeHHO Jo0aBJIAJdM pPacTBOP
beHMIIXJIOPHOPMMATA (1,03 BKB. ) B OUXJIOpMeTaHe (2 T/T

benmnxjgopdbopmraTa) . PeakKUMOHHYH CMeCh HarpeBalmu mpo 20 °C. Tlo
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3aBeplleHUMM peaklum (1-2 UYaca) cJou pas3nesasann. OpTlaHUUYeCKUM CJIOU
IPOMEBAJM BOHOOM M CymIUIM Hal Oe3BONHEM KapOoHaTOM KajMsa. [IpodyKT
35 BHOeNAIM C TIOMOmMBKR KPpUCTAaJJIM3aluM M3 alleTOHUTPpUIIA.

[lonmyueHMe s0pupa crmpTa u KapBaMMHOBOM KMUCJIOTEL 36:

CyCHeHIVPpOBaJu TUOPUD HaTpuAa (1,2 DKB. ) B l-MeTU—2-
OIUPPOJIMINHOHE (32 wuI/T THOpMOa HaTPUA) . K »sTOM CyCHeH3UU
nobaBiygaamM TpusTUiIeHJMkoJb (10,0 »xe.) ™ coemuHeHue 35 (1,0
BKB.) . IloJIyuyeHHY CYCIEeH3ul HarpeBaJlu mno 95 °C. Tlo 3BaBeplleHUM

peakuun (1-2 waca) cMech oxJaxmamm no 20 °C. K »ToM cCcMecHu
nobarianar 30% OuxXJopMeTaHa/MeTuJI-TpeT—-0yYTUIIOBOTO 3dupa (006.:00.)
n Bomy. ComepXallM¥M IOPOIOYKT OPTaHUUECKUM CJIOM IIOCJIedOBaTeJIbHO

I[IOPOMEIEAJIVMM BOIIHEBEIM NaOH, BOIHOM HHTapHOﬁ KMCJIOTOM WM HaCHIEeHHHM

BOOHEIM  XJIOPUIOM  HaTPUA. MpooykT 36  BHOSJSIM C  IIOMOIBI
KPUCTaJIJIN3alUn us IMXJIOpMeTaHa/MeTHUJI-TPpeT— 0y TUIOBOTO
sdrpa/renraHa.

[ToslyyeHMe KUCJOTHEHL «xXBocTa» 37: K pacTBOopy coeluHeHua 36 B
TeTparunpodyparHe (7 wmia/r 36) nobaBaAAM SHTAPHHEM aHrumpua (2,0
SKB.) m IOMAII (0,5 »kxB.). CMech HarpepaJu mo 50 °C. Ilo 3BaBepleHUM
peakuuu (5 yacoB) cMech oxJgaxnmaau no 20 °C u poBommiam pH mo 8,5
C nomombid BOoOHOTO NaHCO3. [oGaBJaday MeTWUJI-TPpeT-OyTUIIOBHM 20Up U
noaBepraliu [IOJIYUYEeHHEBIM IPOOYKT SKCTPaKLUUU B BOIOHEIM cJIoMn.
OoBaBiaanM IUXJOPMEeTaH ¥ »OOoBOOMIM pPH cMecrM Oo 3 C TIOMOMmMbLI BOOHOM
JVMOHHOM KMCJIOTH. CoIepXamui NPOOYKT OpPTaHMUeCKUM CJIOV IIPOMEBAJU
CMechbld LMTpaTHOTO Oybepa ¢ pH=3 ¥ HaCHmMEHHOTO BOIHOTO XJIOpHUIA
HaTpuUd. Stor pacTtBOop 37 B IOUXJIOPMeTaHe  MCIOJIb30BajiM 0es
BHIIEJIEHUSA IJIS TIOJIyueHusa coeluHeHUsS 38.

[lonyueHnmue 38: K pacTBopy coenmHeHuda 37 pobaBiadaiamM wMmna N-—

TUOPOKCU—5—-HOPOOPHEeH-2, 3—IUKapOOHOBOM KM CJIOTEL (HONB) (1,02
PKB.), 4-muMeTUIIaMUHOOIUPUIVH (JIMAII) (0,34 »xB.) M 3aTeM 1—-(3-
OVIMe TUJIaMUHOIpOonuiI) —N' —smunkapbonuuMmria Iuiopoxjiopun  (3I0K) (1,1
3KB.). CMeck HaTperaJu no 55 °C. TIlo 3BaBepmeHuM peakuuu (4-5

YacoB) IOJIYYeHHYK CMechb oxJaxnmanu no 20 °C u [HocienoBaTeJIbHO
npomerBagay 0,2 M JIMMOHHOM  KMCJIOTOM/COJIEBHIM pacTBopoM 1:1 wu
COJIEBEIM pacCTBOPOM. PacTBop B IUXJIOPMeTaHe IIOOBeprajiM 3aMeHe
pacTeopuUTeJId Ha aleToH M 3aTeM Ha N, N-oumMermindopMaMml, U

HOﬂyquHHﬁ IIPOOYKT BHEIOEJIAJIVM C IIOMOIEBI OCaXIeHMA U3 aHeTOHa/N,N_
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oMeTUIGOpPMaMyla B HACHIEHHBM BOOHHEM XJIOPUI HaTpUsa. HeouMmeHHHN
OIPOOYKT HECKOJIBKO pas IIOBTOPHO CYCIEeHOVpOoBaJiM B  BOoOe  IJiA
yoajJeHusda ocTaTouHoro N, N—-mguMeTmidpopMaMmma M COJIU.

BeemeHMre aKTUMBUMPOBAHHOTO «XBOCTa» B CMOJIy I[IOCJEe €€ 3alpPy3Ku
AKOpeM [IPOBOOMUIIN B OVIMe TUIIVMU IO a30JIMOMHOHE (OMIN) COTJIaCHO
MeTOoIUuKe, IPUMMEHSAEeMOMW  IJIS BCTpauMBaHUA CyOBeOMHMIT BO  BpeMd
TBepIOoPa3HOTO CHUHTE3a.

CriocoB A cuHTe3a PMO: HMCIOJBb30BaHME IUCYJILOUIHOTO HAKOPA

0 s 9 <
T
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CxeMa 3: ToJslyuyeHMe TBepIoM IO IJIOXKM nJjida CHUHTe3a
MOPOOJIMHOBHEIX OJIMI'OMEPOB

STy  OpOoLedypy  BHIIOJHSAJIM B  CWJAHM3UPOBAHHOM  CoOcyIe c
pyfamkon moJsga cuHTesa nentunoB (ChemGlass, NJ, USA) cO CTeKRJISSHHOM
bpuTTOM KpymHOM nopucTocTM (40-60 MKM), BEPXHENPUMBOIHOM MellaJIKou
u 3-XOIOOBEIM TehJIOHOBHM 3allOPHEM KpaHoM IJIs obecrieueHmsa
BOBMOXHOCTKU OapboTaumum N2 uepe3s OPpUTTY MIM BaKyyMHOM SKCTPaKLMUM.

Cragum 00padoTKM/ IPOMEBKHA CMOJIHL B clenyomey — MeTOoOUKe
COCTOAT M3 IOBYX OCHOBHHX Ollepalui: I[ICeBOOOXMXKEHUS CMOJIE WK
MCIIOJIL30BAHUA pPeakTopa ¢ IIepeMellMBaeMbM CJIOeM UM 2KCTpaKLUuM
pacTBOpPUTEJNd/ pacTBopa. OIS IICeBIOOXKMAKEHMS CMOJIE SallopPHEM KpaH
YyCTaHaBJIMBaJIM TakKyuM obpa3oM, UTOOB o0O0eclIeuMTh BOCXOOAMUM TOK N2
yepes OpuUTTy, U O00aBJIAJIM B pPeaKTop YKa3aHHHe peareHTH OJ4g
00paboTKU/IPOMEIBKM CMOJIH M oOf0ecHeuMBaJM MX [IPOHMKHOBEHME U
IIOJIHOE cMauMBaHUe CMOJIB . 3aTeM  HauuMHaJIU IIepeMenrBaHue u

InepeMelmMBaliil CYCIIEH3MIO CMOJIEL B TeUeHNVe YKa3aHHOI'O BpPpeMeHNM. hiisa
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SKCTPAaKIMM  PacTBOPUTENA/pacTBopa MNpekpamaas IIepeMemyBaHue U
nomauyy N2 u 3amyckKajlM BaKyyMHEM HacoC, M 3aTeM YCTaHaBJIMBaJU
3alOPHEM KpaH B TIIOJIOXeHHUe, obOecHeuMBawillee BO3MOXHOCTE YyIaJleHUS
peareHToB g 00paboTKM/MIPOMEIBKY CMOJIEI B €MKOCTHL IJIS OTXOIOB.
OfbeMEl BCeX peaTleHTOB Mg oO0pa®oTKM/MIPOMEIBKM CMOJEH COCTAaBJISAIM 15
MJI/T CMOJIE, €CJIM He YyKa3aHO MHOoe.

K aMMHOME TMIINIOJIMUCTUPOJIBEHOM cMoJjie (100-200 Mem; emxocTb ~1,0
MMOJIE/T Ha OCHOBe 3aMemeHusa asoTa; /5 1, 1 3kB., Polymer Labs,
UK, part #1464-X799) B CUJIaHM3UPOBAHHOM cCocyde C pyOBamkon mOojs
CHMHTe3a IMelTUIOB HOOaBIANIM 1-MeTWI-2-IUPPOJIMAMHOH (N-MII; 20 wmi/rT
CMOJIBI) ¥ OCTaBJIAJIM CMOJIY IJiA HabOyxXaHMAa [OIpM [IepeMellMBaHUuM B

TeueHre 1-2 uacob. IlocJse ymajieHMAa pacTBOPUTENda O0Jid HabyxaHuAa

CMOJIY [IPOMEIB aJIN OUXJIOPMETaHOM (2x1-2 MMH) , 5%
IMVBONPONMUIISTUIIAMMHOM B 25%  M30NponaHoJe/INXJIOPMETaHe (2x3-4
MMUH) ¥ OUXJOpMeTaHoM (2x1-2 wmH) . IlocJie yHOajJleHMS IIOCJIEOHETO

peareHTa OJg IPOMEBKU CMOJIYy oOfOpabaTHBaJiM pacTBOPOM IOUCYJIEOUIHOIT'O
akopsa 34 B l-MeTwi-2-nupposmunouHoHe (0,17 M; 15 mu/r cMojm, ~2,5
5KB.) M I[OJYYEeHHY CMeChb CMoJla/peareHT HarpeBaim oOpu 45°C B
TeueHre 60 uyacoB. I[I0 3aBepleHUM PeakKluM IIpeKpallaliM HaTpeBaHue U
YyIOaJjsiy pPacTBOP SAKOPS M IIPOMBEBAJIM CMOJY 1—MeTuJI—2-TIUPPOJIUIVHOHOM
(4x3-4 wMMH) ¥ »OMXJOopMeTaHoM (6x1-2 wmmH). CMmoJly oOOpa®aTHBaJM
pacTtBopoM 10% (06./006.) mousTuMIouKapboHaTa B 2 OuxJopMeTaHe (16
MII/T; 2x5-6 MMH) U 3aTeM IIPOMHBAaJIM OUXJIOpMeTaHoM (6x1-2 MHuH) .
[ToJIydeHHYID CMOJIYy 39 cymmiM B TokKe N2 B TeueHMe 1-3 YacOB U 3aTeM
oo BaKyyMOM IO IIOCTOSHHOM Macce (+ 2%). Brxom: 110-150% o
MCXOIOHOM MAacCCH CMOJIH.

OmnpenejieHMe eMKOCTM aMMHOMETUJIIIOJIMUCTUPOJIOANCYIILOUIHOM CMOJIH:
EMKOCTL CMOJIE (KOJIMUYECTBO IOTEeHUMAJLHO OOCTYIIHEX pPeaKUMOHHHX
LIEHTPOB) OTIPeleIanT c [IOMOMIBI0 CIIEKTPOMETPUUECKOTO aHaJm3a
KOJIMUYeCTBa TPUOPEHUIIMETUIILHEIX (TPUTUIILHEIX) TIPYIIII Ha I'PaMM CMOJIHL.

V3BeCTHYID MacCcCy BECYMeHHOM CMOJIEL (25 + 3 MI') mOepeHoOCAT B
CUJIaHU3BMPOBAHHYK MEPHYK KOJIOYy oO0BeMOM 25 MJI M HOOABJIAKRT ~5 MII 2%
(06./06.) TPUIPTOPYKCYCHOM KMCJIOTH B IUXJOpMeTaHe. CoIepiuMoe
IIepeMellMBanT IIYyTeM OCTOPOXHOTO BpalleHMS M 3aTeM ocCTaBJjgailT Ha 30
MUHYT . 0O6beM HOBOOAT OO 25 MJI TIOCpPenacTBOM nobGaBJIeHUMA 23

(06./06.) TPUOTOPYKCYCHOM KMUCJIOTH B OMXJIOPMETaHe U COIepPXKUMOe
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TMAaTEJBEHO IepeMemypanT. C TIIOMOmMBI T[UIIETKM MIPSAMOTO BHTECHEHUS
AJIMKBOTY TpUTUIICOONepXamero pacTBopa (500 MKJI) IepeHOCAT B MEPHY
koJBy obwvemMoM 10 ™M1 M pmoBomaT obweM pgo 10 M TIOCPEeNCTBOM
no6aBJjleHMS MeTaHCYJIEQOHOBOM KMCJIOTH.

ConepxaHue TPUTUIIEHOTO KaTroHa B KOHEUHOM pacTrBoOpe
omnpeneyigapT [0 YO-IOIJVIOmMeHMI© IIpM  OJMHe BOJIHEL 431,7 HM WU
PacCuMTEBAKRT EMKOCTE CMOJIEL B BUIOE KOJMUECTBa TPUTUIIBHHEX TPYII Ha
TpaMM CMOJIE (MKMOJIB/T) C MCIOJIb30BAaHMEM MHOOXOOAmMX OOLEeMOB,
pazBeneHuy, KondOMLIMeHTa DKCTUHKUMM (g£: 41 MKMOJbB—CM—1) ¥ MaccCH
CMOJIEI. AHaJiM3 TIIPOBOOAT B Tpex I[IOBTOPHOCTAX U pPacCCUMTHBAKT
CPelHKKn EMKOCTE.

MeTonuka 3arpy3KU CMOJIHL, onmMcaHHada B 2TOM npuMepe,
obecrneuuT CMOJIy C EMKOCTbi OpuMmepHo 500 wMrMoJb/T. EMKoOCTeE 300-
400 MKMOJIB/T ObUIA IIOJIydeHa, eCJM CcTaousg BBeIOeHUd IUCYJIIbOUMOHOTO
AKOPSA BHIIOJIHAETCS B TeueHre 24 UacoOB IIPpM KOMHATHOM TeMIlepaType.

3arpyska «XBoCTa»: «XBOCT» MOXeT OHTb BBeOeH B TBepOyl
IOOJIOKKY C MCIIOJIL30BaHMEeM TexX Xe YCJOBUM ¥ o0oBBeMoOB, UYTO U IJIA
IIOJIYUEHMS  aMMHOMETUJINOJIUCTUPOJIOUCYJILOUIOHOY  CMOJIBL. CHauaJjla CO
CMOJIEL TIOCJIe ee 3BarlpPy3KM SKOPeM CHMMAaJM 3allUTy B KUCJEX YCJIOBUAX
u HelTpalu3yIioT [IOJIYYEeHHBI MaTepuas, 3aTeM OCYIEeCTRBIIAIN
codeTaHMe. [J4d cCcTaIMM CodUeTaHMsa BMeCTO pacTBopa IUCYJBPUIHOTO

AKOPA MCIOJIB30BaJM pacTeop 38 (0,2 M) B MM, comepxameM 4-

sTusMopdosmHE  (N-2M, 0,4 M). Uepes 2 dyaca npu 45°C cmouy 39
OB aXIL IIPOMEIE aJIN 5% OUM3OIPONINIID TUIIaM/HOM B 25%

U30MNPOoIaHoJIe/ IuxjiopMeTaHe u  OoavH pas [OXM. K cMoje mobGaBiisaiu
pacTBop OeH30MHOTO aHruopuna (0,4 M) m N-3M (0,4 M). Uepezs 25
MMHYT pyOGamKy peakKTopa OXJaXOalM OO KOMHATHOM TeMIepaTypH U
[MOJIYUYEHHYK CMOJIY IOBaXIH I[IPOMHBAJIM 5% IMU30ONPONMISTUIIAMMHOM B 25%
U30IpollaHojie/ IUuxXjopMe TaHe u BOCEMb pas OXM. CMmoJty 40
OTQUIIE TPOBHBAJM M CYWWJIM IIOL BECOKMM BaKyyMoOM. OIopelneJieHO, U4TO
EMKOCTE CMOJIEL 40 paBHa EMKOCTU VCXOOHOM
AMMHOME TUJITIOJIMC TUPOJIOUCYJIEOMOHOM  CMOJIEL 39, WCHOJIB3YeMOoy  IJid
3aTpy3Ke «XBOCTa».

TeRepmodaszHEM CHHTe3: MOpQOJMHOBHE OJIMTOMEPH [OJIydaJiM Ha
aBTOMaTUUECKOM CHUHTEe3aToOpe [IENTUIOB Gilson AMS-422 Ha

TIOJIUTIPOTINIIEHOBEIX PeakKIMOHHEX KOJIOHKax Gilson o6wemoMm 2 M (Part
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# 3980270). BOKpYI KOJIOHOK, KOTIa OHM HaxXOIMJIMChL Ha CHHTe3aTope,
ORI TIOMelleH aJIoMMHMEBHM OJIOK ¢ KaHajJlaMM IOJ4 TIIOTOKa BOOHE. B
KauecTBe aJIb TepHaTUBEL AMS—-422 OynmeT ODoDaBJIATH
peareHTH/ IPOMEIBOUHEE PacTBOPH, BHIIEPXMBATDH 17D B TeueHUe
onpeneJyleHHOT'O BPEeMeHM ¥ OIIOPOXHATL KOJIOHKM C IIOMOIbLI BaKyyMa.

014 OoJMTOMEepOB, MUMelNMX OJIMHY B IOMalasoHe OO IIpuMepHOo 25
cyOBeamMHnI, IpennouyTUTeJIbHON ABJIAeTCH
aMVHOME TUJIIIOJIMCTUPOJIOIUCYJIEOUOHAA CMOJIa C E€MKOCTBI OIpuMepHO 500
MKMOJIL/ T CMOJIEI. [OJIg 0OoJiee KPYIHHEX OJMUTOMEPOB MNPedlouTUTeJIbLHOM
ABJIAETCHA aMMHOMETUJIINOJUCTUPOJIOUCYJIbOMUOHAS CMoJla C eMKocTbi 300-
400 MKMOJIL/T CMOJIEI. EcjamM XKejlaeMol ABJISeTcd MoJlekyJsla ¢ 57—
KXBOCTOM», CMOJIYy IIOCJIe ee  3arpy3KM «XBOCTOM»  BHOMpPAKT B
COOTBETCTBUM C TEeMHU Xe& peKOMeHOalMAMM OTHOCUTEJILHO eMKOCTMU.

ToToBUIIM CJIeOyKIMe PacCTBOPH pealeHTOB:

PacTBop IJa OeTpUTuIMpoBaHMsa: 10% LMaHOYKCyCHas KUCJOoTa
(Macc./06.) B muxjopmeTaHe/aueToHuTpuie 4:1;

PacTeop 0JIs HeVTpaln3alun 5% OUMBOIPONINIID THUIIaM/H B
IyxJjopMeTaHe/u3onponatoyne 3:1;

PacTtBop nnusa codetaHusa: 0,18 M (umam 0,24 M @OJjsg OJUITOMEPOB,
VMeMMUX IJMHY ©6oJjiee 20 CyObeOMHMI]) aKTHUBUPOBAHHOM MOPOOJIMHOBOM
Cy®BeIMHMIE C XeJlaeMBEIM OCHOBaHMeM M TunoM cBa3m m 0,4 M N-
sTuIMOPdOIMHAa B 1, 3—IUMMeTUIJIMMUIA30OJIUIVHOHE .

B KauecTBe IPOMEXYTOUHOT'O TIIPOMEIBOUHOTO pacTBOpa,
pazgesgnmero  OPOMHEBKM C  MCIOJbL30BaHMEM  PacTBOPOB  pPa3JIMUHBIX
peareHTOB, MCIOJb30BaJIM OuxJiopMeTaH (OXM) .

Ha cuHTesaTOope C OJIOKOM, YCTaHOBJIEHHHM Ha 42 °C, K KaxIon
KOJIOHKe, comepxamet 30 MI' aMUMHOMETUJIIIOJIMUCTUPOJIANCYIILOUIHOM CMOJIBL
(MM CMOJIEL C «XBOCTOM»), ILo0aBJaAM 2 MI 1-MeTUJI—2-[IUPPOJIUIVNHOHA
M OCTaBJAJIM TIPM KOMHATHOM  TeMlepaType Ha 30 MuMH. IlocJie
IOIBYKPATHOM MNPOMHBKM 2 MJI IUXJIOpMeTaHa OCYMeCTBJAIM CcJedylmui

IMKJI CHMHTEe3a:

Bpewmsa
Crammug ObBeM IocTaBKa
BHIIIEPXKN
DeTpUTUIMPOBaHne 1,5 M PacnpeneamnTelb 15 cexkyHIn

DeTpUTUIMPOBaHne 1,5 Mn PacnpeneamnTelb 15 cexkyHI
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DeTpUTUINPOBaHne 1,5 Mx PacnpeneamnTelb 15 cexkyHn
DeTpUTUIMPOBaHne 1,5 Mx PacnpepmenuTrelib 15 cexkyHn
DeTpUTUINPOBaHue 1,5 M PacnpepenuTrelib 15 cexyHIn
DeTpUTUINPOBaHne 1,5 Mn PacnpepenuTrelib 15 cexkyHn
DeTpUTUINPOBaHne 1,5 Mn Pacnpenpenurelib 15 cexkyHn
IXM 1,5 M PacrnpeneamnTelib 30 cekyHI
HenTpannu3zaumsa 1,5 M Pacnpepmenurelib 30 cexkyHIO
HenTpannu3zaumsa 1,5 M Pacnpepenuresib 30 cekyHIO
HenTpann3zaumsa 1,5 Mn Pacnpepenurelib 30 cekyHIO
HenTpanu3zaumsa 1,5 Mn Pacnpenpenurelib 30 cekyHIO
HenTpanuzaumsa 1,5 Mi Pacnpepenuresib 30 cexkyHIO
HenTpannzaumsa 1,5 Mn PacnpenpenureJib 30 cexkyHIO
OXM 1,5 Mx PacrnpeneluTesib 30 cekyHI
CoueTaHue 350-500mky  Mnpur 40 MMHYT
IXM 1,5 M PacnpeneluTesib 30 cexkyHI
HevTpanusauusa 1,5 M Pacropenmenurelib 30 cexkyHI
HevTpanuzauusa 1,5 M Pacropenmenmurelib 30 cexkyHI
IXM 1,5 Mx PacnpenmenuTresib 30 cekyHI
IXM 1,5 M PacrnpeneJmnTelib 30 cexkyHI
IXM 1,5 M PacrnpenmeJnTesib 30 cexkyHI
[locyienoBaTeJIbHOCTHU OTIeJIbHEX OJIMTOMEPOB OBLIIN

3alpoTlPaMMUPOBAHEl B CHMHTe3aTope TaKuM obpasoM, UYTOOB Ha KaxXOoyo
KOJIOHKY IIoJaBaJiCcd HeOOXOIMMBIM pacTBOp IJsS coueTanms (A, C, G, T,
I) B HamJexalmel I[IOCJIeOOoBaTeJIbHOCTHM. Ilocjie BRJIOUEHUS B OJMIOMEpP,
HaxXoOAmMMMCSA Ha KOJIOHKe, IocJedHel cyObeOMHMUB KOJIOHKY M3BJIeKaJu
13 ©OJIOKA ¥ BHIIOJHAJIM IIOCJIeIHMM LMKJ BPYUYHYID C MCIOJb30BaHMEM
pacTBOpa oJjis coueTaHUAd, COCTOSAMETO n3 4-
MeTOKCUTPpUbeHMIMeTHIXJIOpHaa (0,32 M B JMM), comepxamero 0,89 M
d—-sTUIMOPGOIIMHA .

OTmerjieHrMe OT CMOJIH M YyIaJleHMe 3BallMTHHX TIPYIHIN OCHOBAHUNM U
OCHOBHOM lLenu: Ilocjie MEeTOKCUTPUTMIMPOBAHMSA CMOJY IIPOMHBaIM 3 pas
2 M 1-MeTWI—-2-IUPPOJIMOVMHOHA . HoOaBJjiaiM OOUH M pacTeopa IJisd
oTmenJyeHus, cocrodmero m3 0,1 M 1,4-gutmorpeutonsa (OTT) m 0,73 M
TPpU3TUIIaMMHa B 1-MeTUJI—2-IIUPPOJIMIVMHOHE, KOJIOHKY 3aKpHBaJllM U
OCTaBJIAJNM IIpM KOMHATHOM TeMIepaType Ha 30 MuH. [0 HCTeUeHUU

2TOTO BPEeMeHM pacTBOP CLexuBaliM BO GJjlakoH Wheaton of6wemoMm 12 M.
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Xopomo oOoTXaTyl CMOJIY OBaxne HOpoMeBaiu 300 MKJI pacTBopa IOJidg
oTmerJieHua. K pacTBopy notasijsanu 4,0 M KOHIL. BOITHOT'O pacTeBopa
aMMMaka (xXxpaHurca nopu —20 °C), GJlakoH IUIOTHO 3aKpPHBaJM (IOKPHTONM
TedJIOHOM 3BaBMHUMBAKIMENCS  KPHIIKOM) u B30aJITHBaAJIM CMeChb  IJIA
repeMenmMBaHlna pacTBopa. OJakoH IoMemayu B Ieub npu 45°C Ha 16-24
yaca [OJ4 [OpoBeleHMS OTIEeIJIEHMS SallMTHEIX TPYIN OCHOBaHUM U
OCHOBHOM lelnun.

OuMCcTKa HEOUMIIEHHOT'O IIPpOoOyKTa: YmakoBaHHEM BO  (QJIaKOHH
pacTBOp I[IOCJe aMMOHOJIM3a BHHMMaJM W3 [IeuM WM JaBajii OCTHTbH IO
KOMHATHOM TeMIepaTypr. PacTBop pasbasiasaimmu 20 wi 0,28% BOOHOTO
pacTBoOpa aMMMaka M IIPpOIlyCKaJlM uUepe3 KOJOHKY pasMepoM 2,5x10 cuM,
comepxamyin cMoJly Macroprep HQ (BioRad). [Ojn4 »JoMpoOBaHMA I[OIMKA,
comepXamero MEeTOKCUTPUTUII, MCIOJb30Ba M I'paIlmMeHT coyu (A: 0,28%
pacTeOop amMMmmuaka M B: 1 M xjopun HaTpusa B 0,28% pacTBope aMMmmuaka;
0-100% B B TeueHue 60 MuH). OOBeOIMHEeHHHE OQpaKUuM OOBEeOMHAIM U
IonBeprajM IOONOJHUTEJILHOM o00paBoTKe B 3aBUCUMMOCTM OT XeJIaeMOTI'O
oponykKTa.

IeMeTOKCUTPUTUIIMPOBAHNKE MOPOOJIMHOBEIX OJIMT'OMEPOB ¢
OOBeIVHEHHEE bparkunm rocJje OUMCTKHA c TIOMOIIB IO Macroprep
obpabaTHBaIM C OpuMeHeHueM 1 M HsPO, 1nsia cHmxeHus pH mo 2,5.
[locJle TNOpeldBapUTeJIbHOTO IIepeMemMBaHMsa o00pa3lbl BHOEPXUBAJIM IIPU
KOMHAaTHOM TeMIlepaType B TeueHUe 4 MUH, Ipu 2TOM ux
HeVTpaguzoranmu no pH 10-11 ¢ nomombio 2,8% pacTBOpa aMMuarka/BOIH.
[IoJlydeHHBle MOIPOIOYKTH OUMIIAJM C IIOMOILI TBeplod®a3HOM BKCTPpaKIUM
(T®3) .

3aroJjiHeHM e UM KOHIVLIMOHUPOBaHME KOJIOHKM s TdS: Amberchrome
CG-300M (Rohm and Haas; Philadelphia, PA) (3 wMu) Hab®uBawT B
KOJIOHKM oO0bemMoM 20 MJI C QpuUTTOM (XpoMaTorpaduueckme KOJIOHKU
BioRad Econo-Pac (732-1011)) ¥ OPOMEBALT CMOJIY 3 MJI CJeOyomero:
0,28% NH4OH/80% anetrtoHuTpmia; 0,5 M NaOH/20% sTaHoja; Boma; 50 MM
H:P04/80% aueToHuTpuya; Boma; 0,5 NaOH/20% wsTaHoJjsa; BOoma; 0,28%
NH,OH.

QuucTka C [IOMOIIBI0 TOOD: PacTBOp rocje
IEMETOKCUTPUTUIIMPOBAHUA HAHOCWUJIM Ha KOJIOHKY UM TpUM pas3a I[IPOMEBAaJU
cmoJly 3-6 wMn 0,28% BOIOHOTO pacTBOpa aMMHakKa. oo KOJIOHKY

noMeman o¢iakoH Wheaton (ofweMoM 12 M) ¥ SIIOMPOBaIM IIPOOYKT
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Q

oyTeM -OBYX IIPOMBEIBOK 2 M1 45% auertoHurpwia B 0,28% BOIHOM
pacTeope aMMraka.

BriejieHMe IIpOoOyKTa: PacTBOPH 3aMopaXuBalil B CyxXOM JbOYy WU
noMemany QJakKOHH B JMOQUIM3AaTOP IJA IIOJIYYeHUsa JIeTKOT'o O0eJioTo
nopomka. llojgiydeHHEle O0O0Opaslbl pacCTBOPAJIM B BOLe, OUIILETPOBAJIM Uepes
duneTp Cc ouaMeTrpoM mnop 0,22 mxM (Pall Life Sciences, NNpUIEBON
duneTp Acrodisc gmameTrpoM 25 MM ¢ wMmeMmOpasHom HT Tuffryn c
ouaMeTpoM rop 0,2 MKM) C IIOMOWBI WMOPUIE M M3MEPAJM OITUUECKYI
ILJIOTHOCTB (OII) Ha VYOd-cnexkTpodoTOMeTpe IJS OIPeneJieHMsa TOoTo,
CKOJIbKO enuHul, OIl oJmuroMepa IIPUCYTCTBYeT, a TakXe IO3UMpOoBaHMA
o0pasluoB IJIA aHaliM3a. 3aTeM pPacTBOPH IIOMellasin O0paTHO BO (QIIaKOHE

Wheaton mnsa JgmodbuIM3auum.

Anamnms MOPOOJIMHOBEIX OJIMTOMEPOB C nomomeio  MALDT: g
onpeleJleHNd cocTaBa bpaxuum npu OUMCTKE, a Takxe 0J14
[IOOTBEePXIEeHUA IOOJIMHHOCTH (MOJIeKyJISpHOM MacCCH) OJIMT'OMEPOB
MCIIOJIE30BaJIN MaCC—CIIEeKTPOME TPUIO MALDI-TOF. Axams o0pasLoB

OPOBOOMIIM  IIOCJIE ux  pas3baBjieHUd  pacTBOPOM 3, b—OuMeTOKCU—4-—
TUOIPOKCUKOPUUHOM KM CJIOTEL (CMHaIMHOBOM KMCJIOTH) , 3,4,5-
TepuruopokcualerTopeHona (TI'A®) wmiIM aJbda-UMaHO—4-TUIPOKCUKOPUUHOM
kuciyoTe (HCCA) B KauecTBe MaTpMUIL.

CrnocoB B cumHTezsa PMO: mcnojbszoBaHMe gxkopsa NCP2

CuHTes saxopsa NCP2:

1. TlonyueHre MeTuI-4-dTOop—3—-HUTpoOeH30aTa (1)

Q.. _OMe

OzN

B cocyn oBBeMoOM 100 JI BHOCWUJIN 12,7 KD d-pTOop—3-—
HUTpOoOeH30MHOM KMCJIOTH, npobtaBjagaiamu 40 K¢ MeTaHoJla M 2,82 KU
KOHILIEHTPUPOBAaHHOM CepHOM KMCJIOTHL. CmMmechb epeMellBaJiu npu
KUIISYEHUM C OOpPaTHEIM XOJIOOMJILHMKOM (65 °C) B TeueHue 36 Uacos.
PeaKUMOHHY CMeChb oxJjaxnaau no 0 °C. KpucTa/ulel 00pa30BHBAaJIUCH
npu 38°C. Cmech BuoepxwBaim npu 0 °C B TeueHuMe 4 YacoB, 3aTeM

bunbTpoBamM B aTMochepe aszsora. Cocym obwemoM 100 J1 M ocamok Ha
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duibTpe mnpoMuBasM 10 KI' MeTaHoJla, oxJaxmoeHHoro no 0°C. TBepnOwi
ocaImokK Ha OQWJIBTPpe CYyIMJIM Ha BOPOHKEe B TedeHMEe 1 Yaca, [epeHOCUIIM
Ha IIOOOOHH ¥ CYIMJIM B BakKYyMHOM CYIMJILHOM mKady IOIpM KOMHATHOM
TeMIepaType IO IIOCTOSHHOM MaccCh, cocTaBuBmeM 13,695 kI MeTuiI—4-
brop-3-HUTpoOeH30aTa (BEXOL 100%; BIXX 99%).

2. TlonyuyeHMe 3-HUTPO—4- (2—-0OKcoNponni)-0eH30MHOM KWCJIOTEH

A. (Z2) —MeTtmi—4— (3—-TUOPOKCU—1-MeTOKCU—1—-0KCOBYyT—2—eH-2-WJI) —

3-HuTpOobeH30aT (2)

Q.. _OMe
.—*
ON"
F

1 2

B cocynm of6wemom 100 1 BHOCMIIM 3,98 KI' MeTuJI-4-9TOp—3-—
HuTpo®eHzoaTa (1) ¢ nOpejuoymen craguu, 9,8 kr IOIMOA, 2,81 KT
MeTujlalleToalleTaTa. CMeCh IIepeMellMBalM M oxJjaxmaimmu po 0 °C. K
IIOJIYUeHHOM cMecu pobaBaaam 3,66 kr [IBY B TeueHMe IOpUMepHO 4
YacoB, B TO BpeMfa Kak TeMlIepaTypy NOOIepXMBallM Ha ypoBHe 5°C uam
HIXE . CMechb IepememyBagmM eme 1 uyac. B peakUMOHHBEM COCYI
nodaBJgaaM pacTBop 8,15 KI' JIMMOHHOM KMCJIOTH B 37,5 KI' OuMIEeHHOMN
BOIE, B TO BpPpeMda KaK TeMIepaTypy PeakKlUuM HoIOOepXMBaJIM Ha YPOBHEe
15°C mim Hmxe. Ilocsie poBaBJIeHMSA PeaKLMOHHYID CMecCh IepeMellMBalld B
TeueHre eme 30 MMHYT, 3aTeM OQUJILTPOBaAJIM B aTMocdepe asoTa.
BJjaxHblM ocamoK Ha O(uJIbLTpe BO3BpamalgmM B cocyln obwemom 100 1
BMecTe C 14,8 KI' ouuMmeHHOM BoOOH. CyCHeH3MID IIepeMemlrBajyM B
Teuenre 10 MMHYT, 3aTeM OQUILTPOBaIM. BJIaXHEM O0CaloK CHOBa
BO3Bpamalu B cocyn of6swemoMm 100 J1, cycneHmoupoBaiM ¢ 14,8 KT
OUMIMeHHOM BOOE B TeueHre 10 MUMHYT ¥ QUILTPOBaM OIS IIOJYYEeHUS
HeouMleHHOT'O (Z2) —MeTni—4— (3—-TUOAPOKCU—1-MeTOKCU—1—-0KCOOYyT—2—€H) —
2-mJj) - 3-HuTpobeH30aTa.

B. 3-Hurpo-4- (2-okcomnponui)-0eH30MHasag KUCIOTa
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HeouwnmeHHE (Z) —MeTnii—4— (3—TMOPOKCU—1-MeTOKCU—1-0KCOBYyT—2—
eH-2-WJI) —3—HUTpOOEeH30aT BHOCUJIM B PEeaKUMOHHHM cocyn obwemoMm 100
J B aTMochepe aszoTa. K Hemy pobaeiasgiau 14,2 xr 1,4-1gmokcaHa M
[epeMellMBaIn . K cMecu nodaBJian pacTBoOp 16,655 KT
KOHLeHTpupoBaHHoM HC1 m 13,33 KI' ouMmeHHOW BoOe (6 M HCl) B
TeueHMe 2 UYacCOoB IIpM MHOOOePXaHUM TeMIepaTyph pPeaKLUMOHHOM CMecHu
Hmke 15 °C. Korma pmobabileHMe OBJIO 3aBeplleHo, PeaKLUMOHHYI CMeCh
HarpeBajM C OOpPaTHHM XOJIOOMJILHMKOM (80 °C) B TeueHue 24 Uacos,
oxJlaXIajl¥ @O KOMHATHOM TeMIepaType ¥ OUILTPOBaJM B aTMochepe
azoTa. TBepOEM ocamok Ha OUIbTpe u3aMeJbualau ¢ 14,8 KI' OUMIEHHOM
BOIOH, OMILTPOBaJ M, CHOBa Hu3MeJbualu C 14,8 KI' OUMIIEHHOM BOOH U
dunepTpOoBaJM. TBepHmoe BemecTBO BO3BpalaJM B cocyn obwemom 100 J C
39,9 KD IOXM " KUIIATUIIN c oOpaTHEM XOJIOOUJIE HUKOM npu
IepeMelMBaHMM B TeueHre 1 dYaca. J[IJI9 pPacTBOPEeHMS OCTaBIMXCH
TBepIOLX  BemecTB podaBjasaau 1,5 KI' OUMIEHHOM  BOIH. HimxHMT
OpTraHMYeCKMM CJIOM OTIOeJsaJM B I[OIpeldBapUTeJIbHO HaTPeTHM COCyI
obweMoM 72 JI, 3aTeM BO3BpallajJM B UMCTHM CYyxXoM cocyn odwemoMm 100
J. PacrBop oxjsaxpmamu po 0 °C, BHIEPXMBaJIM B TeueHMe 1 Yaca,
3aTeM OUIILTPOBaIM. TBeplhl oOCamoK Ha (uIbTpe »OBaXOH IPOMEBAJIN
pacrBopoM 9,8 k1 XM m 5 KI' TremnTaHa, 3aTeM CYIMIM Ha BOPOHKE.
TBepOoe BeMeCTBO IIepeHOCUMJIM B IIOOOOHH M CYIMJIM IO IIOCTOSHHOM
Macce, cocTaBuBmer 1,855 xr 3-HUTpo—4- (2-OKCONponui)-OeH30MHOM
KMCJIOTH . Ofmuy BHXOH 42% oT coemuHeHusa 1. BOXX 99, 45%.

3. TlomyuyeHre N-TpUTHUJINMIIepa3MHa CcyklyHaTa (NTP)
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B cocym ¢ pybBamkol oBweMoM 72 J B aTMochepe aszoTa BHOCUIU
1,805 k1 TpudeHMIMeTHIXJIOpMIOa ¥ 8,3 KI' ToJyoJla (pacTeop TPC).
CMecChb lepeMellBaJiu oo pPacTBOpPEHNSA TBEepOOTO BelleCcTBa. B
peakuMOHHYID KoJby c pybdamkonm obwemom 100 J B aTMochepe aszoTa
nodasyagaam 5,61 kK¢ nOunepasvHa, 19,9 kr ToJgyoJa wu 3,72 KT
MeTaHoJla. CMecChb IepeMemmMBaly M oxJaxnanaru mo 0 °C. K Hel MenJIeHHO
nobapiyanu nopumavm pacrtsBop TPC B TeueHMe 4 yacoe, B TO BpeMda Kak
TeMIepaTypy peakKuuu HOONepXMBajM Ha ypoBHe 10°C wmiam Huke. CMech
rnepeMemmreajgu B TeueHue 1,5 u npm 10 °C, 3aTeM maBajlyM HaTpPeTLCH
no 14 °C. 32,6 KI' OUMIIEHHOM BOIH BHOCWJIM B COCyI oOf®beMoM 72 I,
3aTeM IIepeHOCHMJIM B cocyn obwemom 100 i, B TO BpeMd Kak
BHYTPEHHAA TeMIepaTypa 3alpys3KM NoOoepXubBajiack Ha YpoBHe (2015)
°C. CJosM maBajiM BO3MOKHOCTL pPas3IeJIMTLCH, W HWKHUM BOMHLIM CJIOM
oTmeNdanu ¥ ybupaliu IOJd XpaHeHusa. OpTlaHUMUYeCcKMM CJIOM  TPWXIH
monBeprajiM BKCTpakKUMM C MCIOJIL30BaHMeM 32 KI' OUMIIEHHOM BOXIH IJId
KaXIoM DKCTpakUMM, ¥ BOIHEE CJIOM OTOeJSJIrM U OOBeAMHAIU C
OTJIOXEHHEIM IJIA XPaHeHMA BOIHEM PacTBOPOM.

OcTaBmMICA OpPTaHUMUeCKU CJIor oxJjaxmaiau mno 18 °C, u K Hemy
MeOJIeHHO noOaBJAAM HopLMAMM pacTBop 847 T SHTApPHOM KUCJOTH B
10,87 KI' ouMmeHHOM BOIOH. CMecCh IepeMemMBajiM B TeueHue 1,75 uaca
npm (20+5) °C. CMech QUIBTPOBAJM ¥ TBeplble BeElecTBa IIPOMEBAJU 2
Kk MTB3 (TBME) m 2 KI' alleTOHa, 23aTeM CyIMJIM Ha BOPOHKe. Ocamok
Ha OGuibTpe IOBaXOE M3MeJbdalu C 5,7 KI' alleTOHa, OWUILTPOBaJIML U
OpOMEEAJIM 1 KI' alleTOHa MexXOy MWM3MeJIbUeHUAMM. TBepnoe BelleCTRBO
CyIMJIM Ha BOPOHKe, 3aTeM I[IepPeHOCWJIM Ha [OONOHE U CYIWJIXM B
BaKyyMHOM CYIMUIIEHOM mrady npu KOMHaTHOM TeMIleparype oo
IIOCTOSHHOM MAacCCH, cocTaBuBmeM 2,32 kI NTP. Brxom 80%.

4, [MosyueHue (4— (2-TUOPOKCUIIPONNII) —3—HUTPpObeHMII) — (4
TPUTUIININIIEpa3MH—1—1UJI) ~-MeTaHOHa

A, [MosyueHue 1-(2—-HuTpOo—4- (4—TpuTHinMIIepa3nH—1-KapOOHWUIT) —

beHwII) —IIpoNnaH—2—0Ha
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B cocynm c pydamkon ob6weMoM 100 Jj B aTMochepe as30Ta IIOMENAJIU

2 KI' 3-HUTpo—4- (2-okconponui)—0eH30MHOM KUCJOTH (3), 18,3xr IOXM
n 1,845 KT N— (3—guMeTuaMrHOIponui) —N' —sTunkapbonumuMmnIa
TUOPOXJIOpUIa (EDC.HC1) . PacTBOpP repeMelmBain oo [IOJIyUYeHU A

ToMOTeHHOM cMmecu. 3,048 xr NTP pobGaBiasaiau B TeueHue 30 MUHYT IIPpU
KOMHATHOM TeMIepaType M IIepeMemyBalM B TeueHre 8 dYacoB. K
peaklMOHHOM cMecu nobaBJiau 5,44 KT OUMIEeHHOM BOIEL u
nepeMemyvealgu B TedeHue 30 wmmHyT. CJoaM JOaBajiyM BO3MOXHOCTB
pasieMThLCAa, W HWKHUNM OpPTaHMUEeCKMM CJIOM, CcomepXamui IpOoOyKT,
BHICYIIMBAJM M COXPaHAIM. BOINOHEM CJIOM IOBaXIH [IOIBepTaliM BKCTpaKUUU
5,65 xr IXM. OOBeIMHeHHHE OpTraHMUuecKMe CJIOM IIPOMEBAaJIM PacTBOPOM
1,08 xr xJgopuna HaTpusa B 4,08 KI' OUMIEHHOW BOOH. OpTaHWUeCKUe
cjaoum cymuau Hazg 1,068 kI cyjabdaTa HaTpuiad M (uiIbTpoBalM. CyasdarT
HaTpud HOpoMeHEBau 1,3 ko [OXM. OOBeIMHEHHBEE OpTlaHUUYEeCKME CJIOU
CYCIIeHOVPOBAaJIN c 252 T CUIIMKaT eI u OUIIE TPOB AU yepes
dMIbETPOBAJIEHYIR BOPOHKY, CcoIepXalyl CcJio¥ u3 252 1 cCcuIuKaresud.
Clio¥ cuiIMKareJia OpPOMEBaJM 2 K¢ JOXM. OO0bedMHeHHHEe OpTaHUUeCKHUe
CJIOM YyIlapMBaJlM Ha pPOTOPHOM ucHapurele. K ocraTky pnobaejsaian 4,8
ko TI'® u 3aTeM ylapMBajXM Ha POTOPHOM MKCIIapUTeJie OO TeX IIop, IIoKa
He OBJIO HOOCTUTHYTO 2,5 oObeMa HeOouMmeHHOTO 1- (2-HuTpo—4- (4-
TpUTUIINIMUIIepa3mH—1-KkapOoHWII) —deHnI) —IIpollaH—2—-0oHa B TI'O.

B. INoJslydyeHMue (4= (2-TMIOPOKCUIIPONWJI) —3—HUTPOQeHMJI) — (4

TPUTUIINIUIIEPa3H—1—MJI) —~MeTaHoHa (5)
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B cocyn c pyOamko¥ oBwemoMmM 100 j1 B aTmMochepe as30Ta BHOCUIU
3600 1 coemmHeHuMsa 4 Cc OpedHngymey craguu u 9800 1©  TIO.
[lepeMemaHHLH pacTBOp oxJjaxkmairn mno < 5°C. PacTBop pas3baBiisaiau
11525 1© »TaHoJla M npobaBjaanu 194 10 OopruipMOa HaTPpMA B TeUeHMe
NpMMEPHO 2 dYacoB IIpu TeMmrneparype < 5°C. PeaKUMOHHYID CMeCh
epeMelinBajmn elme 2 Jaca npu TeMIlepaTtype <5°cC. Peakuuwo
OCTaHaBJIMBaJIM pPacTBOpPOM IHOpuMepHo 1,1 KI' xXJjopuIa AaMMOHMA B
[IPUMEPHO 3 KD BOIEL IyTeM  MeOJIEHHOTO notaBJjieHUd, UTOOE
NongepXMBaTL TeMmIepaTypy Ha ypoBHe < 10°C. PeaKUMOHHYID CMeCh
lepeMellMBaji1i B TedeHMe ele 30 MUMHYT, OUIbBTPOBAJM IOJd YyHOaJIeHUA
HeopraHMUeCKUX BeMeCcTB ¥ IIOBTOPHO BHOCHUJIM B COCyd C pyOamrkon
obwvemMoM 100 J M THoOBepralM »SKCTpakKUMM C MCIOJIB30BaHUEeM 23 KT
OXM. OpraHMUeCcKMUM CJIOM OTIOeJsisaJM, a BOIHHEM CJIOM elle OBaXIH
momBepralM BSKCTpaklUuMM C MUCHOoJIb30BaHuMeM 4,7 xr IOXM @OJag Kaxnoon
SKCTpakuum. OOBeIMHEHHEE OpIaHMUecKMe CJIOM IIPOMEEBAJIM pPacCTBOPOM
npuMepHo 800 I xJjiopuOa HaTpMsa B IPMMEPHO 3 KI' BOOE, 3aTeM CyIWNWJIu
Han 2,7 KI' cyJbdaTa HaTpuda. CyCHeH3MD QUIbBTPOBaJIM M OCAaIOK Ha
OUILTPEe I[IPOMEIBAJIN 2 KT OXM., OOBeIVHEHHEE GMIIE TPaTH
KOHUeHTpupokam no 2,0 obvemoB, paszbaBjdiu IIpuMepHOo 360 D
sTUJIalleTaTa M yhHapuBaJM. HeOUMIMeHHBM OPOIOYKT 3arpyXallMd B KOJIOHKY
C cuaMkKarejgeMm wu3 4 KI' OKCHMIa KpPeMHUSH, 3aloJiIHeHHy© XM B
aTMochepe aszoTa, M IJIOMPOBaAIM 2,3 KI' s3TWUjaleTaTta B 7,2 K¢ IOXM.
O0benOMHeHHHE (QpakKUuM yllapuBaJid M OCTaTOK pacTeopsiu B 11,7 kU
TOJIyoJia. IIOJIydeHHHM pacTBOP B TOJyoJe O(UIBTpOBalIM M OCaImokK Ha
dMIETPpe IOBaXIH [IPOMHBAJIM, MCHONB3YS KaXOEM pa3 2 KI' ToJyoJa.
Ocalok Ha (UILTpe CYIMIM IO IIOCTOSHHOM MacCCH, cocTaBuBmen 2,275

KT coeIMHeHMsa 5 (Boxonm 46% oT coemmHeHMsa 3) B3XX 96,99%.
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5. INoJslydyeHMne 2, 5—mmokconmpposmMauH—1-mj— (1- (2—-HuTpo—4— (4-

TPUOEHNUIIME TUIINIUIIEPA3UH— 1 —KapOOoHWMII) —QeHWJI) —~TIpOlaH—2—WJI) —KapBoHaTa

(asxkope NCP2)
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5 Akopb NCP2

B cocyn c¢ pyBamko¥ obwvemoMm 100 J B aTmochepe as30Ta BHOCUIU
4,3 KT COoenOMHEHU S 5 (Macca KOPPEKTHUPOBaJlach Ha OCHOBe
OCTATOYHOTO TOoJIyoJla IO nmaHHemMm H! SAMP; Bce peareHTH B HaJibHeMmeM
MacHuTadbupoBalCh COOTBETCTBEHHO) " 12,7 KT NIMPUONHA . K
IIOJIYUEeHHOM cMecu pobaBisim 3,160 xr IOCK (78,91 mMac. % IO IaHHHM
H! AMP), B To BpeMd KaK BHYTPEHHSd TeMlIepaTypa IIOOIepXuBajach Ha
ypoBHe < 35°C. PeaKLMOHHYI CMECh BHIOEPXMBAJIM B TeUeHUE I[IPUMEPHO
22 YaCcoB IpM KOMHATHOM TeMIepaType, 3aTeM ¢ouiabTpoBalIM. Ocalok Ha
bunbTpe npomeBasM 200 T nOupuovHa. B OBYX HDapTUSX, Kaxmas U3
KOTOPHX CcomepxuT *» obbema oOuIbTpaTa, IIPOMEIBOUHYID  XKUIKOCTD
dunpTpaTa MemoJIeHHO BHOCMJIM B COCyn C pyb6amkon odwemoMm 100 g,
comepXamuy pacTBOP OpMMepHO 11 KI' JIMMOHHOM KMCJIOTH B HIpuMepHO 50
KI' BOIH, ¥ IepeMellMBalM B TeueHue 30 MMHYT, UTOOH o0OeCIeuuThb
obpaszopaHMe TBEPHOI'O ocalka. TBepHoe BeleCTBO cobupalit C IIOMOUBK
OMIETPOBAJILHOM BOPOHKM, IBAXIH IIPOMEBAJM C MCHOJb30BaHMeM 4,3 KT
BOOH Ha KaXIyl IIPOMEBKY U CYIIMJIM Ha OWUILTPOBAJIBHOM BOPOHKE IIOIN
BaKyyMOM.

OBbeIMHeHHEIE TRepIHEe BelecTBa BHOCUIM B COCyn C pyOamkon
obvemMoM 100 1 m pacrBOpsaIM B 28 kI IOXM, ¥ IOIPOMHBaJM PaCTBOPOM
900 r kapboHaTa kamsa B 4,3 kI BOoOH. UYepes 1 dyac CJoOM OCTaBJIAIU
oJa pa3neJieHusd, M BOIHHIM CJIOM YIaJIgJIM. OpraHMYeCcKuM  CJIokn
npoMelBaM 10 KI' BOOH, OTAOENANIM M CymMJIM Hano 3,5 kI¢' cyJasdaTa
HaTpud. IOXM ouIbTpOBalM, ylIapMBalIM U CyIIMJIM B BakyyMe Oo 6,16 T

akopsa NCP2 (Boxon 114%).
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CHMHTEe3 CMOJIE, HATPYXeHHOM sikopeM NCP2

B peaxkTop JA TBepmo®a3HOI'O CHMHTe3a ofwveMOM /5 g C
Te®JIOHOBEM 3allOPHEM KpPaHOM BHOCWMIIM IOpMMepHO 52 g HMII m 2300 T
AMMHOME TUJITIOJIMC TUPOJIBHOM  CMOJIEL. CMOJIy IepeMemuBaJIM B HMII 1o
HaOyxaHusd B TEUEeHMe IIPUMEPHO 2 YacoB, 3aTeM ocymajiim. CMOJY

OIBaXIEl IIPOMEIBaJIMM TIIPVMMEPHO 4 71 IXM Ha Kaxoyio IIPOMEIBKY , 3aTeM

OBaXOE — 39 JI HeUTpalu3yKoleT'do pacTBOopa Ha KaxOyl IPOMEBKY, 3aTeM
opaxner — 39 g1 JIXM Ha Kaxaymo I[IpOMEBKY. PacTeop sgkopsa NCP2
MeIJIEHHO noaBJigan K [IEpPEMENNBaEeMOMY pacTBOpyY CMOJIHL,

IepeMemyBagM B TeueHMe 24 4YacoB TIIPM KOMHATHOM TeMIepaType U
ocymasu. CMOJy IIPOMEBaJM dYeThpe pa3a 39 J HMII Ha KaxXOoyrw IIPOMBIBKY
M mwecTb pa3 39 n IOXM Ha KaXxOywon I[IPOMEBKY. CMoJy oOpabaTHBalM U
IepeMemypeajgM C ¥ 3BallMTHOTO pacTeopa [MOBIOK B Teuenme 30 MMHYT,
ocymanu, obpabaTHBalIM U IIepeMellrBaliM CO BTOPOM ¥ BamMUMTHOTO
pacTeopa MOOIOK B Teuenme 30 MMHYT M ocymalu. CMOJIy MeCTb pas
npoMelBasiM 39 J1 IOXM Ha KaxXOyl I[IPOMHBKY, 3aTeM CYNIMJIM B CYMMJIBEHOM
mxady OO I[IOCTOSHHOM  MAaCCH, coCcTaBUBIIEN 3573,71 T CMOJIHI,
HaTpyXeHHOM AKOpeM.

TBepmobasHEDL CHUHTEeSB 50 JI HeOUMIIeHHOMN JIeKapCTBEeHHOM
cyBcTaHIMM KacuMepceHa (PMO #1)

1. MaTepualisl

Tabauila 2: VICXOIHLE BelecTBa

HazBaHue Howmep XuMnueckada Monexy=
BemecToa XYMUUEeCKOe Ha3BaHUe CAS dopMyIa JIApHada
Macca
AKTUBUPO— N, N-gumeTuj—[6—[ 6— 1155373— | C3gH37CIN,04P | 722, 2
BaHHasg A- (BenzomsammHo) —9H- | 39_
cyOBeqmMHM— Iy prH—9—131] —4—
na (TepUbeHNIME TUIT) —2—
MOPQOJIMHWIT] —
Me TUIIOBEI 30mp
dpochopaMUIOXIIOPUIOHO
M KMCJIOTH
AKTUBUPO— N, N-gumeTuia—-[6-[4- 1155373- | C37H37CINsO5P | 698, 2
BaHHaa C-— (BeHs3OMJIaMUHO) —2— 31-1
CcyOBenuHn— okco—1 (2H) —
Ha IUPUMUOVHWIT] —4—
(TepMbeHNIME TUIT) —2—
MOPQOJIMHWIT] —
Me TUIIOBEI 30mp
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bochopaMUIOXIIOPUL—
HOM KMCJIOTEL

AKTUEBUPO— 2,2-mmMmeTmi—4-[[[9— [ 1155309~ | C5;H53C1IN,O5P | 942, 2
BaHHadA [II'- | [6-[ [ [xyop— 89-9
CyOBenMHN— (IVIMe TMJIaMMHO ) —
Ha docodmHMII] —OKCHU] —
MeTuII] —4-
(TpUbeHNIIME TUIT) —2—
MOPOQOIMHUII-2— [ (2) —
beHMJIaALEeTUI) —
aMrHO | —9H-TTypmH—-6—
WJI] —OKCU ] —MeTuJI] —
beHMIIOBEIM 30mp
IIPOIIaHOBOM KMCJIOTH
AKTUBUPO— N, N-gumeTuji— [ 6— 1155373- | C31H34C1IN4OsP | 609, 1
BaHHasa T- (3, 4—ogurnopo—5—- 34-4
CYOBENMEN" | yiamy—2, 4—IMOKCO—
ha 1 (2H) -
OVUPUMUOVHWIT) | —4—
(TpUbeHNUIIME TIIT) —2—
MOPQOIMHNMII] —
Me TUJIOBEIM s0up
dpochopaMUIOXIIOPUIOHO
" KMCJIOTH
AKTUBUPO— 1-[3aR,4S, 7R, 7a8) — 1380600~ | C43Hy47N301g 765, 9
BaHHEI 1,3,3a,4,7,7a- 06-5

xBocT EG3

rexkcarungpo-1, 3—
oOMokco—4, 7-MeTaHo—
2H-M30MHIOOJ-2-WJI] —
d-[2-[2-[2-[[[4-
(TpudeHMIME TMIT) —1—
IUIIEPa3UHUIT] —
KapBOOHMJII] —OKCU] —
STOKCHU] —BTOKCU] —
30up
By TaHOMOBOW KMCJIOTH

STUIIOBEIM |

XyMHUueckras CTPYKTYpPpa MCXOIOHEX BeIeCTB:

A. AKTHMBMPOBAHHEM XBOCT EG3
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CoemmHeHMe (B)
B. AxTMBUpPOBaHHasg C-cyObenmMHMIla (O IOJIydeHMM CM. InaTeHT CIA

N 8067571)

CoemuHeHue QopMyJiel (D1)
C. AKTMBUpPOBaHHafaA A-cyObeOuMHMIa (O MoJydeHUM CM. HoaTeHT CIIA

N 8067571)

CoenuHeHue QopMyJiH (F1)
D. AKTUBUPOBaAHHAA OIT'-cy®weImMHMIIA (o [IOJIYUYEeHUNU cM.WO

2009/064471)
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8]
I
CoemuHeHMe (E1)
E. AXKTUBUPOBAHHAA T-cyOrwpenmuumniia (o [IOJIYUEeHUN CM. WO

2013/082551)

(CoenmHeHMe G1)

F. CMoJla, HaT'pyXeHHad AKOpeM

0]
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2 ™ ()
A
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o)\r\m
1
R 4
opmysia (1)
roe R1 mnpencraBgeT CcOOOM MMMOOUIIM3UPYIMUI HOCUTEJD .

Tabnmia 3: OnrcaHue pPacTBOpPOB IJIst TBEPHOba3HOTO

OJIMT'TOMEPHOTI'O CHUHTE3Sa HeOouMIeHHOM JIeKapCTBeHHOIZ cybcTaHumUn

KacuMepCeHa
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Has3BaHMe pacTBOpa CocTaB pacTBOpa

PacTeOop dAkxopsa NCP2 37,5 0 HMII m 1292 1 axops NCP2

BammMTHEM pacTBOop OSIK 4,16 1 gusTUIoukapOoHaTa (O3IOK), 3,64
J HSM m 33,8 g IOIXM

Pacrrop LIITOA 2,02 kr 4-uma”HomnmpmummHa, 158 g XM,
1,42 g1 ToYy, 39 g TO®S m 2 J OUMIEHHOM

BOIEL

HeliTpanusywomuil pacTBOP 35,3 g uIic, 7,5 g OUIISA m 106,5 j IOXM

PacTteOop misa pacwmeriedus | 1530,04 o OTT, 6,96 g HMI m 2,98 i IOBY

2. CHUHTe3 HeOUMIeHHOV JIeKapCTBEHHOM CyOCTaHLUMM KacuMepceHa

A. HabyxaHue CMOJIH

750 T HaTpyXeHHOM fAkopeM cMoJe ¥ 10,5 J1 HMII BHOCKUIM B
CUJIAHM3UPOBAHHHY peakTop obbeMoM 50 JI M IepeMemrBalM B TeueHue 3
yacoB. HMII ciamBaiM, a HaTIPYyXeHHYK AKOpeM CMOJIY IOBaXIH IIPOMEIBAJIM
C wucrnojb30BaHuMeM 5,5 g OXM @08 KaxXIoM IIPOMBIBKM M OBaXOH — C
UCHOJIb30BaHueM 5,5 j1 30% TOD/IOXM mJjd KaxIol IIPOMBIBKH.

B. Iuka 0: npucoelnmHeHMe xBocTa EG3

HarpyXeHHyI SAKOpPEeM CMOJIy IIPOMEBaJIM Tpu pasa oo 5,5 g 30%
TOS/IOXM 1OJg KaxOol IIPOMEBKM M OCyllajM, IPpOMEBadM 5,5 JI pacTBopa
LUIIT®PA B TeueHMe 15 MMHYT M OCymlajM, a 3aTeM CHOBa IPOMEBaJ M 5,5
J pacTBopa UITOA B TeueHre 15 MmMHyT 06e3 OCyleHMSa, K KOTOPOMY
nobaBJigym 122 MJI H3M/ IXM B OTHOIIEHUNU 1:1, u CYCIIEH3UD
[IEpeEMENMBAJIM B TeUeHMe 2 MMHYT M ocymalr. CMOJIY OBaXOH IIPOMEIBAaJIU
5,5 1 HeuTpaJu3yomero pacTBoOpa B TeueHMe 5 MMHYT U oOocymaJu,
3aTeM OBaxnoH 1o 5,5 Jj1 OXM OJg KaXIOoy IIPOMBIBKM M OCymajr. PacTBop
706,2 T akTMBMPOBaAHHOTO XBocTa EG3 (MM 765,85) m 234 M HSM B 3
JgJ IMV poGaBjgjM K CMOJIe UM IIepeMellMBaJlM B TeueHMe 3 YacOoB IIpU
KOMHAaTHOM TeMIepaType ¥ ocymaldu. CMOJy OBaxIH IIpOoMBBalIM 5,5 1
pacTBoOpa IOJA HeuTpalu3aluM B TedueHre 5 MUMHYT Ha KaxIylo IIPOMHBKY
u omuH pa3 5,5 um IOXM wu ocymaJu. PacTBop 374,83 T ©OeH30MHOTO
anryopuna u 195 vy HSM B 2680 M HMII BHOCWIIM M IIepeMellMBaJil B
TeueHHUEe 15 wMmMHYT ™M CcJaMBalM. CmoJly IepeMemuvBaIn C 5,5 1
HelTpalu3yomero PpacTBopa B TedeHMe 5 MMHYT, 3aTeM OIMH pas

opoMeBa M 5,5 1 OXM u pBaxoe o 5,5 g1 30% TOS/OXM mjd Kaxmgon
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IPOMHBKM. CMOJIy CYCHeHIMpoBau B 5,5 s 30% TOD/IXM U BHICPXUBAJIN
B TeueHMre 14 4YUacoB.

C. IMKJH TIPUCOEOUHEHUS CyOBeIVHUI] 1-22

i. ObBpaboTka Hepen NpUCOoeIVHEeHMUEM

[lepen KaXIBM LIMKJIOM IIPUCOeIVMHEeHMHd, KaK OIMCaHO Ha ourype
17, CMOJIY & 1) IIPOMEIB AJIN 30% TOD/IOXM; 2) a) obpabaTHBaJIU
pacrBopoM IIITOA B TeueHMe 15 MUHYT U ocymaju, M b) obpabaTeHBaJju
pacTBopoM LIITOPA B TeueHMe 15 MMHYT, K KOTOpOMy nodaridaiau HIM/IXM
B OTHOUWleHMM 1:1, IepeMellMBaJiM ¥ OCyllajdu; 3) TPWXIH IIepeMellBaliu
C HeTpaJdM3ylMM pPacTBOPOM; ¥ 4) »OBaXOe OpoMHBau IOXM. CM.
burypy 17.

ii. OBpaboTka HOCJe IpUCOeOVHEeHUS

[locyie camMBa KaxXxOor'o pacTeBopa CYOBeOMHMIE, KaK OIMCaHO Ha
durype 17, cmoay: 1) npomeBaiu [OXM; m 2) OpoMHEBaJM OBa pas3a 30%
TO3/IXM. EcaIM CMOJY BHIEPXMBaJIM B TeueHMe IIepuola BpPEeMeHM MO
cienyomero LMKJa NPUCOeOVMHEeHUs, BTopasd OpoMeBka TOD/IXM He ObUla
cimMTa, ¥ CMOJIa ocTaBajlaCk B YKa3aHHOM IIPOMBEIBOUHOM pacTBoOpe
TOS/IOXM. CMm. ¢urypy 17.

iii. LOuKJHE OpUCOeOMHEeHUS aKTUBUPOBAHHHX CyOBheIMHMIL

IMKJIE TPpMCOeOMHeHMs OBJIM BEHIIOJIHEHH, KaK OIMCaHO Ha o¢urype
17.

iv. OkoHUaTeJIbHas MNPOMEIBKa MIIC

[locyme TOro, Kak 3akKJOUUTeJIbHAasg CcTagud I[IPUCOeOMHeHMsa OBJla
BHIIOJIHEHaA TakK, KaK OIMCaHO Ha ¢ourype 17, cMOJy 8 pas MIPOMEBaJU C
ucrnoJbzoBanveM 19,5 51 UWIC mjsg KaxOooM OPOMHEBKM UM CYIMIM II0I
BakKyyMOM IIPpM KOMHATHOM TeMIepaType B TeueHMe OpMMepHO 63,5 uyacor
0O CYXOM MacchH 4523 1.

C. PacmenjeHue

YKazaHHY BHIIE CMOJIY, CBSA3aHHYK C HEOUMUIMEeHHOM JIeKapCTBEeHHOMU
cy®cTaHIMell KacuMepcCeHa, pa30esialM Ha OBe NapTuM, KaxXnas HapTusd
Brula obpaboTaHa claelyomyM ofpa3oM. JIBe TIIapTUM CMOJIEL  MacCCoM
2261,5 r: 1) nepememmBain c 10 g HMII B TeueHuUe 2 YacoB, 3aTeM
HMII cauBaau; 2) NOPOMHEBaJIM 3 pasa, Kaxoen rmo 10 jg 30% Tes/IOXM; 3)
obpabarmeanu 10 J pacTtBopa IITOA B Teuenme 15 mMmuHyT; M 4) 10 1
pacTtBopa UITOA B TeueHre 15 MMHYT, K KOTOPOMYy 3aTeM HoO0aBJIAJIM

130 My HOM/IOXM B OTHOmMeHMM 1:1, IepeMellMBajIXM B TeueHMe 2 MUHYT U
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CIIMBAJIN . CMmoJry TOVDKIEL oOpabaTHBaJIN 10 JI pacTeopa 0JIsd
HeWTpaln3aluy, MecTh pa3 OpoMmeeaau 10 j OXM u BoceMb pas3s 10 i
HMII. CwMmoJjry ofOpabaTeHBajM paclielligionuM pacTeopoM 1530,4 o OTT wu
2,98 kr IBY B 6,96 g HMII B TeueHMe 2 YaCOB IJAI OTIOeJIeHUSA
HeOUMuIeHHOM  JIEKapCTBEeHHOM CyOCTaHIMM  KacUMepcCeHa OT  CMOJIH.
PacTeop nOJj4 pacllellJIeHMA CJAMBaJIM M OCTAaBJIAJIM B OTIOEJILHOM COCyIe.
PeakTop ¥ CMOJIy TInpoMeBaiu 4,97 g HMII, KOTOPHM OOBEOUHAIMU C
pacmerygaolM pacTBOPOM.

D. CHATMe 32allUTH

OOBeIMHEeHHEIE PacTBOP HOJIA pacllellJIEHUMS M [OIPOMBIBOUHBEI  HMII
[IepeHOCUJIM B COCYI IIOX »aBJIeHMEM, B KOTOpwHM mnobariasau 39,8 1
NH,OH (NH; ¢ H20), KOTOPEI OBJI OXJIaXIeH OO TeMIepaTypel oT —10°C
oo -25°C B MOPO3UIILHOM KaMepe. Cocyn non OaBJIEeHNEM
repMeTU3MPOBa M M HarpeBaJim 0o 45°C B TeueHue 16 UYacoB, 3aTeMm
OCTaBJAAM IJIS oxJaxmeumsa mo 25°C. DBrToT pacTBOp MmJIS CHATUA
3alUTH, coIepxamui HEeOUMIeHHYIO JIEKAPCTBEHHYI CyOCTaHLNI
KacuMmepceHa, pa30aBJagJaM B OTHOmMeHMM 3:1 OuMmeHHOW BOOOM U
noepommyiv pH nmo 3,0 c nomombio 2 M QOCOOPHOM KUCJIIOTH, 3aTeM OO0 pH
8,03 ¢ nomompio NH,OH. BOXX: C18-80,93% m SCX-10-84,4.

OuMCcTKa HEOUMIIEHHOM JIGKAPCTBEHHOM CyOCTaHLUM KacuMMepceHa
(PMO#1)

PacTBOp [mOJA CHATMA 3allMTH M3  BHIIeyKa3aHHOM dYacTtu D,
comepXamuy HEeOUMIIeHHYK JIeKapCTBEeHHYK CyOCTaHIMIO KacuMepceHa,
3arpyXajiM B KOJIOHKY C aHMOHOOOMeHHOM cMoJio ToyoPearlSuper—Q®
650S (TosohBioscience) u »aoupoBaJM TI'palueHToM 0-35% B ob6meMOM
Bojiee 17 oOOBEMOB KOJIOHKU (Oydbep A: 10 MM 1HUOpOKCHIA HaTPUL;
oybepr B: 1 M xJjopupna Hatpus B 10 MM I'MIOIpOKCHIA HaTpUA), WU
bpakluuM OpUeMIIeMOM  UMCTOTH (BOXX C18 wm SCX) OBBEeOVHAIU C
[IOJIYUeHMeM pacTBoOpa OUMIEHHOTO JIeKapCTBEHHOT'O IIponykTa. B3IXX:
97,74% (C1l8), 94,58% (SCX).

PacTBOp OUMIIEHHOM JIeKapCTBEeHHOM CyOCTaHIUMM O0O0eCCOJMBAIM U
JIMOOUIM3UPOBAJIM C IoJydeHueM 1477,82 T OUMIMEeHHOM JeKapCTBEHHOM
cybCcTaHUIMM KacuMepceHa. Boxonm ©63,37%; BOXX: 96,045% (C18),
96,346% (SCX).

Tabauua 5. CoxpameHus
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CokpaieHUE HasBaHMe

IoBY 1, 8—onazabuuMKJIOYHIEeL~7—eH
OXM IuxjiopMeTaH

OVIIOA N, N-OMmn30npolIniI3 TUIaM/UH

oMU 1, 3—oumMe TuII—2-MM1IOa30JIMOVNHOH
IOTT IUTHUOTPEUTOII

NIIC V30NpPONUIIOBEIM CIUPT

MM MoJiekyJidpHad Macca

H3M N-sTHuiIMopdosInH

HMII N-MeTuJI—2—[IUPPOJIUIOH

KT KoMHaTHasa TeMIepaTypa

TOK 2,2,2-TpUOTOPYKCYCHasA KUCJIOTa
T®S 2,2,2-TpUOTOPDTAaHOJ

Kourrramnmusa CPP

HO /\/O\/\O /\/O\{O H O/\/O\/\O/\/OYO

. .

1. Ac-R-R-R-R-RR-Gly-CH 6T®Y

g
UIM3A, IMCO
P M04oss . - . PMOusss
OcroBaHwe
OcxosaHme H 30 CHs 0
\)/N
CH3 N
I~ @
(N\]/‘gr\f’ PFs Ac-RsGIy/KO
0@ HCI
2. NH40H
3. WCX n SPE dunbtpayms ¢
3aMEHOR XNOpKA-MOHa
AHaJIUTHUUECKME [NpOoLEenypPh: MacC—CIeKTPH MaTPUUHO—
AKTUBUPOBAHHOM Jla3epHOoMn oecopduun/MoHM3alUn (MALDI-TOF-MS)

perucTtpuporasu Ha Bruker AutoflexTM® Speed C MCIOJIB30BaAHUEM
MaTPMUBE CHMHAIMHOBOM KMUCJHOTH (SA). SCX-BOXX HOpoBOIMIM Ha CUCTeMEe
Thermo Dionex UltiMate® 3000, ocHameHHOM m»eTekTopoM ¢C 3000
OVMOOHEIX MATPHUI, M KOJOHKOM ProPacTM® SCX-20 (250 x 4 wmMm) 1Ipu
ckopocTM ImoToka 1,0 wiI/MmMH (pH=2; TemIepaTypa KoJIoHkM 30 °C).
IIonBmxXHEEe (al3u OpencTaBJaau cobor A (25% aueToHUTpPMJIa B BOoIe,
comepxamen 24 MM Hi;PO,) m B (25% aleToHMTpMJIa B BOIe, CcoIepxalen
1 M KC1 nu 24 MM H3PO,). Mcnoap30BaliM TI'pPalIMeHTHOe 3JoupoBaHue: O
MuH, 35% B; 2 wmH, 35% B; 22 wmH, 80% B; 25 mmH, 80% B; 25,1
MmH, 35% B; 30 mmH, 35% B.

K cMmMecu PMO#1 (1,82 1, 0,177 MMOJB, CBEXEBECYIIEHHOT'O
IuodmIMzale B TeueHMe IOBRYX nOHewn), Ac-L-Arg-L-Arg-L-Arg-L-Arg-

L-Arg-L-Arg-Gly-OH rekcarpup¢ropauerara (614,7 mr, 0,354 MMOJEB) U



133

1-[Buc (nuMeTMIIaMMHO ) —~MeTuJieH ] —1H-1, 2, 3—Ttpuazojo—[4, 5-b] -

NIMPUOMHKMA 3-0OKCHIa TIekcadTopdochaTy (HATU, 134,4 wr, 0,354
MMOJIb ) nobaByigm OVIMe TUJICYJIE QOKCIUL (OIMCO, 20 MII) . CMech
IepeMellMBalX IIPpM KOMHATHOM TeMIepaType B TeueHMe 3 MUHYT, 3aTeM
notasuanm N, N-mgumszonponuiasTuiiamue (JUIISA, 68,5 mr, 0,530 MMoJIB) .

Yepes 5 MUHYT MyTHas CMeCh CTaHOBMJIACH IIPO3PAayvHEIM pPacTBOPOM.

Peakumio  KOHTPOJIUPOBAJIU c nomMompin  SCX-B3IXX. UYepes 2 Jaca
nodasyuanm 20 v 10% pacTBoOpa I'MIOpOKCHIA aMMOHMA (2,8% NH;) . CmMmechb

IIepeMelrBaaM IIPM KOMHATHOM TeMIepaType B TeueHMe eme 2 YacoB.
Peakuuno npekpamaau nobaBjeHmem 400 mia Bomel. K pacTBopy Ino0aBJIAIM
TeudTopaTaHom (2,0 M) .

PacTBOop pas3mesyidalM Ha IOBe IOopLMM, M KaXOyl IOPLUMI0 OUMIAIM C
IoMoOmbln KOJOHKM WCX (10 T CMOJIEL Ha KOJIOHKY) . Kaxoyio KOJIOHKY WCX
CHadaJla OpoMeBaJM 20% aleTOHUTPMUIJIOM B BoIe (o obwemMy), UTOOH

yOoaluThk MCXOOHOe BemecTBO PMO#1. IIpoMuEBKM (225 M OJd Kaxnou

KOJIOHKM) pexkpalmanm, Korma aHaJns3 Macc—CIeKTpa MALDI-TOF
rIoKaseBaJ OTCYTCTBHUE CUIT'HaJa PMO#1. 3aTeM  Kaxnoymo KOJIOHKY
npoMeiBasM Bomow (100 M OJIS KaxXIoM KOJIOHKM) . KejlaeMblMM MOIPOIOYKT
PPMO#1, syonpoBaiim 2,0 M ryaHuauH-HCI (140 w™MJI OJg Kaxgoun
KOJIOHKM) . OuuineHHEIE PaCcCTBOPEL PPMO#1 OBBEeOUHANN, a 3aTeM

pasielialy Ha IBe 4YacTuM M KaxIdIyln o0eCCOoJIMBaJiM C IIOMOMBI KOJIOHKMU
SPE (10 © CMOJIE OJIS KaXIOoM KOJIOHKM) .

Kosouky SPE cHauaja npomeBaiu 1,0 M BomHeM pacTBopoM NaCl
(100 ™I OJIg KaxIo¥ KOJIOHKM) C TIOoJIYUeHMeM TI'eKCaluIPpOXJIOPUIHOM
coJyim PPMO#1. BaTeM KaxOyilo KOJOHKY SPE mnpomeBasgm Bomou (200 wMi
OJIS KaXOoM KOJIOHKM) . KoHeuHml oOGeccoJieHHBN PPMO#1 »simonporasm 50%
aAlleTOHUTPUIJIOM B BoIe (o obweMmy, 150 MI IOJ19 KaxXOoM KOJIOHKM) .
ALIeTOHUTPUII YIaJAIM IIYTEeM OTKauMBaHMA IIPM T[IOHMXEHHOM IaBJIEHUM.
[IoJIyUeHHEM BOIHHEM PAaCTBOPR JIUMOOMIMBMPOBAJM C IIOJIYUEeHMEeM XeJlaeMOoTO
KOHBIOTaTa TekcarumgpoxJjiopunma PPMO#1 (1,93 r, Bmxom 94,5%).

IpmMmep 1: PMO#1

VcrioJb3ysd OINMCAHHHM BHIIE IIPOTOKOJ crocoba B cuHTeszsa PMO,

cruHTe3upoBaau PMO#1:
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Ha

JANG0
0 N “o

=

PMO#1
rne kKaxmemm Nu or 1 pmo 22 B HalopaBJjeHun oT 57 k37

npencraBJyfgeT codbom (SEQ ID NO:1):

N N N N N Ne
[IOJIOXE [IOJIOXE [IOJIOXE IoJIOXE IoJIOXEe IOJIOXE
—HUSA Nu —HUSA Nu —HUSA Nu —HUSA Nu —HUSA Nu —HUSA Nu
57 - 57 - 57 - 57 - 57 - 57 -
37 37 37 37 37 37
1 cC 6 A 11 A 16 A 21 G 26 T
2 T 7 C 12 A 17 G 22 c 27 C
3 c 8 A 13 G 18 A 23 A 28 T
4 cC 9 T 14 G 19 T 24 T 29 A
5 A 10 c 15 A 20 G 25 T 30 G
HaN
N
¢\ fo"
N !
Troe A TOpencrTarJsgeT cobon b , C r1pemcrTaByiseT cobomn
B
NI :
""'J"“""” ’ G IIpeocraBjideT coBomr ""“L” , U T InpencraBJjideT cobomr
.
\fLm
' w’l‘\*@
ke

BOXX: 97,7% (C18), 94,6% (SCX).

BoOXX: 71.85%; VcaoBusa: Dionex DNAPac (DNX#97) I'vaoMeHT:
T5%A+20%B+5%C npm O MmH; 503%3A npu 20 mmH; 253%3A+75%3C npm 21 MmH;
nooBmwxHasg dasa A: 10MM NaOH/20MM NaCl; C: 10MM NaOH/0,5 M NacCL.
Temri. KoOJIOHKM: 45C; ckopocTb moToka 1.0 mL/min.

IpuMmep 2: PPMO#1
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Vcniosibzy A IIPOTOKOJI, OV CaHHHM BHIIE, MOTYT OHITE
CHMHTe3UpoBaHs m3 PMO#1:
& — = 3 HHN ,\T,NH2 HHN

Nu Nw HH

UNHp MM NH,

MH z;
SeWbe kO

Hﬁ”bH

i

\—\
"H

@)

MM
.6HCI
HaM NH H:H 'NH zm’l%mﬁ

PPMO#1,
rne kaxmemm Nu or 1 pmo 22 B HalopaBJjeHun oT 57 k37

npencraBjdgeT codbom (SEQ ID NO: 1):

e e e Ne Ne I
I1OJIOXE [1OJIOXE [1OJIOXE [IOJIOXE [IOJIOXE IIOJIOXE
—HUSA Nu —HUA Nu —HUA Nu —HUSA Nu —HUA Nu —HUSA Nu
57 - 57 - 57 - 57 - 57 - 57 -
37 37 37 3’ 3’ 3f
1 c 6 A 11 A 16 A 21 G 26 T
2 T 7 c 12 A 17 G 22 c 27 c
3 c 8 A 13 G 18 A 23 A 28 T
4 C 9 T 14 G 19 T 24 T 29 A
5 A 10 C 15 A 20 G 25 T 30 G
HzN
N /LQN
L
M
Troe A TIOpencrTarJsgeT cobon b , C rnpemcTaBjisgeT cobomn
, G mOpencraBJgeT cobon . , u T mpencraBjgeT cobomn

Npumep 3: Ilponyck skB0Ha 45 in vitro
Ira coelVHeHMHA, KOTOPHE HAalleJIEHH Ha 5SK30H 45 1nucrpodmnHa

yeJloBekKa, OIMCaHHBe B Tadiauile HMXe, PMO#1 wum PPMO#1l, of6a us
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KOTOPHX COOMpanT B OOHOM M TOM Xe IIOCJeNOBaTeJIbHOCTM, OLeHUBAT

B OTHOIIEHUM CIIOCODHOCTHU VMHOYyLIMPOBaTE IIPOIIYCK SK30Ha 45,

HasBaH | HallesJmBawoiad [IOCJHIenoBaTeJIbHOCTE | TS SEQ , ,
ue (TS) ID NO. ” ’

PMO#1 CTCCAACATCAAGGAAGATGGCATTTCTAG 1 EG3 H

PPMO#1 | CTCCAACATCAAGGAAGATGGCATTTCTAG 1 EG3 -G—Rg

B uacTHOCTHM, IMOOEPEHUMPOBAHHEE MMOLMTE UYeJIOBEeKa MCIIOJb3YKT
oJis oIipeleJIeHU A CIIOCOOHOCTU YKa3aHHHX BHIIIE cCoeOMHeHUM
MHOYLUPOBATE I[IPOINYCK DK30Ha 45 [pu pas3JIMUHBX KOHIEHTpaluuax (To
ects 40 ~MmxM, 20 mxM, 10 MmxM, 5 MxM, 2,5 MM m 1,25 MmxM). Ilocie
INOOepeHUUPOBKM KJIETKM MHKYOUPYIT C COeOUMHEHUSIMM B TeUeHUe
OeBAHOCTa WIeCTM UYacCoB C IIocjienoylmMM BHOeJieHreM PHK, ¥ IOpoOIycCcK
5K30Ha 45 omnpegnessoT ¢ nomombilo OT-IIIP, KaK ONMCAaHO BHIIE.

ODpumep 4: HccnepmoBaHme Mbunert MDX

Mpmb mdx ABJISETCS IOIpUMeMIIEMOM M XOPOmMO OXapaKTepM30BaHHOM
MOIeJIbo MHIMEeUHOV IMcTpoduyu OomeHHa (MIOII) y XKMBOTHOTO, coIepxamemn
MyTalMi B SK30He 23 TI'eHa IOUCTPOOMHa. M3BECTHO, YTO aHTUCMHCIOBAaSA
mocjenoBaTesibHOCTE M23D (SEQ ID NO: 2) BEBHEHBaeT IIPOIYyCK DK30Ha
23 ¥ BOCCTAHOBJIEHME BKCIpecCUuM OQYyHKIMOHAJBLHOTO OUCTPOOMHAa. Mbomam
MDX B BOBpacTe 6-7 HemeJlb OCYMeCTBJIAJM OIOHOKPATHYID MHBEKIMID B
XBOCTOBYIO BeHY Jmbo PPM04225, smudo PM0O4225, yKasaHHHX B Tabjmuie

Huxe, B mose 40 Mr/Kr, Jmubo QMU3MOJIOTUMUECKOT'O pacTBoOpa.

HazBaHue HauenuBawmaa TS SEQ ID , ,
IoCJIenoBaTeJIbHOCTE (TS) NO. ” ’

PM04225 GGCCAAACCTCGGCTTACCTGAAAT 2 EG3 H

PPM0O4225 | GGCCAAACCTCGGCTTACCTGAAAT 2 EG3 -G—Rg

Kaxk PM04225, Tmak m PPMQ04225 ObIM IIOJIYUEeHH C IIOMOIbIO cIoco®a
A mig PMO m criocoBoB KOHBOIMPpOBaHMA CPP, ONIMCaHHBIX BHIIE.

OBpaBoTaHHEIX MBIIEW YyMepmBasaau uyepe3z /7, 30, 60 m 90 ngHen
Iocjie MHBEKUUMM OIHOKPAaTHOM  HO3BH (n=6 @mJsg KaxXIoW TPYIIH) .
IuadpparMy, cepnlle ¥ OpaByw UeTHPEeXIJIaBYyK MHIILY aHaJIU3UPOBAJIA
MEeTOIOM BECTepH—OJIOTTHUHTA OJA OIpelejyiIeHMd OPpOoOyLUMpoBaHMA Oesika
nucTpodmHa .  MeTomoM OT-IIIP 1njsa omnpelelleHMS T[POLEeHTHOW IOoJu

IIPOITy CKa SK30HOB, a JIEBYIO UeTHpeXITJIaBYy MEIIITY mcciiegopajin
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UMMYHOTHCTOXUMUUECKY ¥ OKpamvBaiau H/E (IeMaTOKCMJIMH ¥ DO03UH)
Tak, KaK OINMCAaHO BHIIE.

BoccraHoBJIeHMe OeJiKka IMUCTPOOMHa KOJMYEeCTBEHHO OINPelelidlid C
IIOMOMBI  BeCTepH-OJIOTTUHTA, M TIPOLEHT OpoIycKa 3K30HAa 23
ollpenmeinidjn cC nomombo OT-IIIIP, B kKaxXxIoM CJiydYyae — TakK, Kak OoIMcaHO
BHIlEe, C HOpAMEM OpanMepoM SEQ ID NO: 5 (5’ -CACATCTTTGATGGTGTGAGG-
37) " oBOpaTHEM opariMepoM SEQ 1D NO: 0 (57—
CAACTTCAGCCATCCATTTCTG —-37).

PesynabTaTe OT-IIP mnoka3aHE Ha ourypax 4A-9B um B Tabamuax
Huxe. HeoxmpmaHHO, PPM0O4225 MHOYyUMPOBAJI 3HAUUTEJIBHO OOJiee BHCOKME
M YCTOMUMBEHE YPOBHM BOCCTAHOBJIEHMSA OUCTpO®MHA M IIPpOIlyCKa 9SK30HAa
23 1o CcpaBHeHMKO C PM04225, npmyeM CaMele  BECOKME  YPOBHU
Habmonaauck depes 30 OHeM IMocjie MHBEKUMM. Eme O0oJjlee HeOXMIaHHO,
urTo PPM04225 yReJMUMEBAJ YPOBEeHb OUCTPOOMHA B Cepale, ToTI'la Kak
PM0O4225 He oOKasHBaJl TakKoI'0 IOeMCTBUSA,; IpU OpuMeHeHumM PM04225 He

Habomal IUCTpodMHa M IPOIyCKa DK30Ha B Cceplle BO BCe MOMEHTEH

BpeMeHU .
KommuecTBeHHasa oOlleHKa 0OeJika OUCTPpOdMHa B MIpPOLEeHTax OT
Beska mDukoro Tuna (% WT) Cc HoMombl BeCTepH-OJIOTTMHIA
CoenuHe PM0O4225 PPM04225
HUe
IJeHb 7 30 60 90 7 30 60 90
TxaHb
UeTHpexTJiaBasd 1,1 2,3 1,6 0,7 20,7 128,11 20,8 8,2
METNILA
Irnadparma 1,4 1,9 1,3 0,6 | 14,5(15,2 1| 9,8 2,3
Ceprnue 0 0 0 0 2,0 1,0 0,9 0,1
[IpolLleHT MHIPOIyCKa SKB30HA, OoIpenelyieHHEn MeTonoM OT-IILIP
CoenuHe PMO4225 PPM0O4225
HUE
IJeHb 7 30 60 90 7 30 60 90
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TxaHb
UeTHpexTJjaBas 21,2 5,5 7,9 2,8 cl,5| 42,0 | 28,8 6,9
MBI S 2
Inadparma 29,9 2,6 0,5 0 51,61 36,7| 3,05 0
6
Cepnoue 0 0 0 0 13,11 2,064 0 0
5

PesyJbTaTH MMMyHOTMCTOXVMMM IIOKasaHH Ha o¢urype 10. 31mechb
PPM0O4225 BOCCTaHaBJAMBAET IOUCTPOOMH B UYeTHPEexXIJIaBOM MHIIE, ToTOa
Kak 4225 O0yCJIOBJIMBAET KIIATHUC TEI» naTTepH DKCIPpEeCCUn.
PaBHOMEpPHOE paclpenejyleHre IUCTPOOMHa IIpM JedeHUuM C IIpUMeHeHMEM
PPM04225 YKa3bEBaeT Ha TO, yTO MacmTabHOe HalleJIMBaHue Ha
CKeJIeTHHE MBILE OOCTMXMMO. PPM04225 3HauMTeJIbHO YJIyUlMJI OOCTAaBKY
10 CpaBHeHMIO C PM04225 in vivo.

DpmMep 5: Iponyck SkB0Ha 45 y mnpuMaToB, He SBJISIOUMXCS
yeyioBekoM (NHP)

Ob6esbsgHaM BuOa Cynomolgus, WMEKIMM HEINOBPEXIEHHEE MBIIEUYHEE
TKaHM, BHYTPMBEHHO BBOIMIM PPMO#1, PMO#1 (M3 mnpuMmepa 2) WU
OUBUOJIOTUYECKUM PacTBOP B COOTBETCTBUM CO CXeMOM BBeIeHUdg,
IpuBeleHHOM B Tadjuile HMXE:

CxeMa BBegeHusi st Cynomolgus spp

Josa Konmnuec
T'pyn
CoemmHeHME (MT/ TBO B CrpaTermusi OOCTAaBKU
Iia
KI') TpyIme
1 PPMO#1 20 3
3 Hepenu
2 PPMO#1 40 3 1 2 4
3 PPMO#1 80 3 1 pas B HemeJo, Bcero 4
OO3H
4 PPMO#1 160 3
KMBOTHEIX YMEPHMBJIAJIMU Yepes
48 yacoB IIOCJIe IIOCJIeOHEM
5 PMO#1 40 3
IOO3H, B IOeHb 22
6 @Msmongrmqe 0 5
CKUM
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pacTeop
1 30 gHeun
@ SAC
7 PPMO#1 40 2
OOHOKpaTHAsI OO3a B OeHb 1 C
4-HeneNbHEIM BOCCTAHOBJIEHMEM
1 60 aHg
@ SAC
8 PPMO#1 40 2
OOHOKpAaTHAsI OO3a B OeHb 1 C
8—-HeOeJIbHEIM BOCCTAaHOBJIEHUEM
B OaHHOM MCCJelOoBaHnun KB O THEBIX OLLeHMBAKT, BKJIOUA A

KJIVMHUYECKYID OlLleHKY (HalpuMep, OLEeHKYy KOXM U Mexa, »OEXaTeJIbHHX
50deKTOB) M M3MepeHMA MaccCH Teja. O0pa3Le KPOBM M MOUM OTOMPAanT
10 MeHbIleV Mepe Iepel HauvaJloM MCCJeIOoBaHMsa U uepes 24 uyaca Iocje
IepBOM MOO3H M I[OCJelHelV IO3H (Ige 5TOo IIPUMEeHMMO) . IIpM KaXIoMm
3alJIaHMPOBAHHOM BCKPHTUM WIM YMEPmBJIEHUM I1n extremis cofupanT
Cpes3H IOBYIJIABOM MBIILE, HO&JbTOBMIHOM MBINLE, IMadparMmel, IIOUKMU,
TJIaOKMX MBI, IIMIIeBOOa, IOBeHaOLAaTUIIEPCTHOM KUIIKY, UYeTHpexXTJlaBoM
MBIILIEI, A&OPTH, TOJIOBHOT'O MO3Ta (IepemHel JeBOM @HOJM), cCcepOlla u
3aHeTro Ipoxola M OBHCTPO MX 3aMopaxmBanT. KpomMe Toro, cpesH
YeTHPEeXTJIaBOW  MBIILLE, OeJIbTOBMIOHOM MBIIIE, IMadpalMHl UM cepOla
noMemaJm B OCT M z3aMopaXxmMBalJiM B CYXOM JIBOY.

Hpmep 6: HccienoBaHMEe BaBUCUMMOCTM OTBETa OT ITOBH N4 MELIE

MemamM MDX B BoOo3pacTe 6-7 HeIeJlb OCYMeCTBJIAJIM OIHOKPATHYIO
MHEBEKIMIO B XBOCTOBYI BeHy Jmdo PPM04225, smbdo PM0O4225, omnmMcaHHBX
Bbme, B pDose 40 wmr/kxr, 80 wMmMr/kr wmim 120 MI/xr (n=6 B KaXIon
TpyIne) .

O6paboTaHHHX MEIIEM YMEepPHBJIAIM dYepe3 30 OHeM IIocjie MHBEeKIUM.
InadpparMy, 4YeTHpPeXIJIaByK MHIILY WM cepnle obOpabaTeHBaJM IJId aHaJu3a
MeTOIOM BECTepH—OJIOTTHMHTAa IJA OIpelellIeHrd IpolylMpoBaHuda OeJika
OIMCTPOdMHA Ha OCHOBEe OIMCAaHHOT'O BHIIE IIPOTOKOJIa BeCTepH-OJIOTTUMHI A
(MCrIoJIL3YyEeMOT O, HalpuMep, B nprMepe 4) co CJIe IYIMYMA

MO,JII/I(]_)I/IKB.LLMF[MM :
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[lapameTp [IpOTOKOJI BECTEpPH— Mommdpmrkaumm
OJIOTTUMHTa M3 IpMUMepa | IPpOTOKOJIa BECTEPH—
4 BJIOTTUHT A
KonmmuecTBeHHOE RC DCProtein Assay MeTon BECA
onpenejyieHUe OeJiKa Kit
Crammua OJIOKMPOBKU B TeueHMe HOUM IIpU 1 vac mpu kK.T.
4°¢C
MuryOBupoBaHmue C 1 uvac opu k.T. B TeueHMe HOUM IIpU
[IEPBUUHEIM aHTUTEJIOM 40C
Koruenrpaumsa 1:20 1:500
[IEPBUUHOTO aHTUTeJIa

o0

BoccTaHOBJIEHME DeJika OMCTPpOOUHA B oT OMKOTO THUIIA

IpelcTaBJIEHO B Tabiulile M Ha ourypax 11-14.

KonmnuecTBeHHast OlLleHKa Oeylka OUCTPOOMHA B IMPOLIEHTAX OT

Benxa mguxoro Tumna (% WT) C IOMOWEBI BeCTEepH—OJOTTUHIA

CoemmHeHMNE PM0O4225 PPM0O4225

Iosa (Mr/Kr) 40 80 120 40 80 120
Txanp
fnagparma 0,80 | 0,97 | 1,83 |8,02| 26,03 | 42,77
Cepaue 0,13 0,24 0,34 |0,61 6,34 19,48
YeTHpexTJlaBas MBIIla 3,5 2,6 3,0 43 90 144

HeoxnIaHHO QOaHHBE IIOKAa3HBAKT, YTO OIHOKpaTHasa nosza PPM04225
YBeJIMUKMBaAeT YPOBHM IOUCTPO®MHA IOB03AaBUCUMEIM O00pa3oM Yy Mbmmed mdx
B SHAUUTEJILHO UM CYIeCTBEeHHO OOJIblIel CcTelleHMr, ueM PM04225.

IpmMep 7: UcclenoBaHMe mMadparME M cepmila Meuer MDX MeTomoM
Nrx

MemamM MDX B Bo3pacTe 6-7 HeIeJlb OCYMeCTBJISAJM OIHOKPATHYIO
MHBEKIMIO B XBOCTOBYI BeHy PPM04225 B 1moze 80 MID/KT WM
dM3MOJIOTUUECKOTO pPacTBoOpa, a MelaM »OIMKOTO TUlla B BoO3pacTe 6-7
HeneJb - OOHOKpPAaTHY VHBEKIINIO OM3BMOJIOTUUECKOTO pacTBOpa.
OBpaboTaHHHEX MBI mdx, MBI mdx, KOTOPEM BBOOMJIIN
dUBUOJIOTUUECKUIM PacTBOP, UM MHIEM IUMKOTO THUIla yMepmBILaIM udepes 30
OHel I[ocJie BBeIeHMSI OINHOKPATHOM Io3H (n=4 Ha Tpyllny). Pe3syibTaTH
VMMYHOTMCTOXVMMM  [IOKa3aHE  Ha burype 24, 3mechb pPes3yJIbTaTH
[IOKAa3HEBAaKT PaBHOMEPHOE YBeJIMUeHMEe INCTPpOodMHa B TKaHAX, CBA3aHHOE
c 3abojIeBaeMOCThI0 M CMEPTHOCTLI HOpu MIOIO y MemeM mdx, [IOJIydaBIMX
PPM0O4225.

IpuMep 8:Ipomnyck ®x30Ha 45 in vitro (MmoBisacThl)
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IIBa coenMHeHMSd, KOTOPEE HalleJIeHH Ha 3K30H 45 §nucTpodmHa
yeJioBeka (DMD), OIMCAaHHEE B I[IPMBEINeHHOM Hmwke Tabiuue, PMO#1 wu
PPMO#1, ofa M3 KOTOPHX COIepXaT OIMHAKOBYID IIOCJIEeOOBaATEeJIbEHOCTE,
OBJIM OlleHEeHH B OTHOIEHMM IIPOIlyCcKa DK30Ha 45 DMD B wMmoGJjacTax
3O0OPOBOTO UeJIOBEKaA.

NocnenoBaTenbHocT PMO#1 wm  PPMO#1 nns  sksBoHa 45 DMD

yeJIOBEeKa.
HanenmmmBawinad HOCJHIeIoBaTeJIbLHOCTD TS SEOQ
HazBaHue 57 37
(TS) ID NO.
PMO#1 CTCCAACATCAAGGAAGATGGCATTTCTAG 1 EG3 H
PPMO#1 CTCCAACATCAAGGAAGATGGCATTTCTAG 1 EG3 —-G—Rg

B uwacTHOCTM, MMOOGJACTHE 3OOPOBOIO UejioBeKa (BEHCeB 5-6, SKB-
F-SL, nprodpe TeHHHM Y Zen—-Bio, Inc.) BEICEBAJIU npu ~40%
KOHQJIOSHTHOCTK Inpu obpadorke PMO#1 wmyim PPMO#1 B  pa3JIMUHBIX
KOHIeHTpauusax (a mMeHHo 40 mxM, 20 mxM, 10 mMxM, 5 MxM, 2,5 MKM u
1,25 MKM) B cpeme SKM-M® (Zen-Bio, Inc.). Ilocje @OeBSHOCTa MeCcTH
YacoB  MHKYOMpPOBaHMA  MMOOJACTH  HOpoMeBaiiM OCE ¥ pacTBOPAJU
amsupyiommuM 6ybepoMm RA1 B HabGope Illustra® GE RNAspin 96 (Cat #
25-055-75, GE Healthcare Bio—-Sciences). O0O6masa PHK Owula BHIOeJIeHa
B COOTBETCTBMM C peKOMeHIaluel IM[IPpOM3BOOUTEJIA, 3a MUCKInUYeHUueM
TOT'O, OJisa BIIIOMPOBAaHU A PHK MCIIOJIb30BaJI 40 MKJI BOIEI, He
comepxamey PHKas.

UToBOH ONpeleIMThL I[PONyCK BK30Ha 45, BHBHBaeMbelM OOOUMU
coeIMHeHMsaMM, Oblla OpoBeleHa IByxcTamuMHas OT-IIIIP ¢ meTeKLUMeM II0
«KOHEUHOM TOuKe». B YaCTHOCTM, OIOMHHAOLATL MUKPOJIUTPOB o6meM PHK
CHauajla [oAOBepTalM ofOpaTHOM TpaHCkpunuuu B kIHK c nomombio Habopa
OJS CHMHTe3a IepBoM lLenu SuperScript® IV (Cat# 180391200,
Invitrogen) ¢ MCHOOJNB30OBaHMEM CJIYyUYaMHHEHX T'eKCaMepOoB B COOTBETCTBUU
C MHCTPYKUMAMM NOpOM3BOOMUTeNd. I[P NOpoBOOIMIM OyTeM noGaBJeHUsS 9
My kIHK B cMmeck Platinum Tag DNA polymerase PCR Supermix High
Fidelity (Cat# 12532024, Invitrogen) C IHpaliMepaMM, KOTOPHE
HalleJJeHH Ha ©»K30HH 43 wn 46 DMD 4uUeJlOBeKa [OpAMOM IIpaliMep
CTACAGGAAGCTCTCTCCCAG (SEQ ID NO: 7); obpaTHEM OpalMep (SEQ ID
NO. 8): GTTATCTGCTTCCTCCAACCA]. IIP-aMimmpuUKalMi© IPOBOOWUIIM C

MCIOJb30BaHreM aMILIMdmukaTopa BioRad® CFX96 B pealJlbHOM BpPEeMeHH,
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MCIIOJIBE3Y S IpoI'paMMy, IIOKa3aHHyKn B TabjMle HWXe. DJKCIPEeCCU
nponykroe I[P ¢ HOpondyCKOM WM 0e3 [OpOollyCcKa OLeHUBaM IIIyTeM
3aTPY3KU 32 MKJI nponoykrTa [P B cucTeMy LabChip® GX C
MCIOJIE30BaHeM Habopa peareHToB DNA High Sensitivity Reagent kit
(CLS760672, Perkin Elmer). IIpOLEeHTHYI IOJIO IpPOIyCckKa 5SK30Ha 45
DMD pacCuMTHBaJIM KaK I[IPOLEHT MOJSIPHOCTM (HMOJIL/ JI) IJIS TIOJIOCH C
IpOIIyCKOM 5BK30Ha 45 (301 m.H.) IO CpaBHEHMI C CyMMapHOM
MOJISPHOCTBK IOJISA IIOJIOC C Iponyckom (301 m.H.) m ©e3 npomnycka (477
I.H.) .

IBYXCTOPOHHUN HellapHHM L-KpuTepun CrroOeHTa
(PrOMOCKemaCTUUEeCKUY) MCIOJIB30Ba M IOJIS OLEeHKM TOI'O, OTJIMYalTCAa JIU
CTaAaTUCTUUECKM CpelHMe 3HaueHud OByX TPyIIl IpyD OT IOpyTa B KaXIou
mosze. 3HaueHMe P < 0,05 cumMTaljloCh CTATUCTHUUECKM 3HAUMMBIM.

IporpaMMa aMmIndmMKaTopa, HUCHONIbByeMass OIs  aMiIuduraumm

aMIIMKOHOB DMD C HNpPOIyCKOM 5kK30Ha 45 mnm Ge3 Hero.

Crammsa Temmneparypa Bpema
1. IenaTypaumnsa 94 °cC 2 MMH
2. IDeHaTypalmusa 94 °cC 30 cekx
3. OTXMD 55 °C 30 cek
4. DJjoHTaLUg 68 °C 1 vmH
5. loBTOopUTE cTamum 2-4 34 uukJa

6. KoHeuHasa »JIOHTaAllMA 68 °C 5 MmMH
7. XpaHeHue 4 °C o

PesyJbTaTH, OeMOHCTpUpYyKIMe TO, uTo PPMO#1 SHaAUMTEJIBEHO
YIydllaeT IIPOINYCK  HSK30Ha 45 DMD B wMmoOJjlacTax uUeJioBekKa IO
CpaBHeHU© C PMO#1 mperncTaBJIeHH B Tabjulle HMXe M Ha o¢urype 19.

[IpoLileHT mpomnycka 5sk30Ha 45 DMD npu npuMeHeHumM PMO#1 wu

PPMO#1 B MHOBJIacTax dYeJioBeKa.

[IpolleHT MIpollyCcKa SK30Ha (cpelHee 3HaueHue +
CoenuHeHue/
Tosa (M) CTaHIapTHOE OTKJIOHEeHME)
1,25 2,5 5 10 20 40
PMO#1 0,66 £ 1,49 + 2,76 =% 2,63 * 5,29 & 8,46 *
0,76 0,067 1,69 0,48 1,36 1,83
2,20 | 2,92 &+ 6,28 * 8,71 | 18,92 +| 29,24 +
PPMO#1 0,09 0,69 0,14 1,26 0,73 1,04

IpuMep 9: Mpomnyck skB0Ha 45 in vitro (MuIeuHHEe TPYyOOUKM)
IBa coelVHeHMA, KOTOPHE HaleJIeHE Ha 5K30H 45 nucrpoduHa
yeJioBeka (DMD), omomMcaHHHe B Tabjauile Hmxe: PMO#1 m PPMO#1, — o6a

M3 KOTOPEHX cogepXaT OIOMHAKOBYK IIOCJIeOOBaTeJIEHOCTE, OILeHMBaJIll B
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OTHONEHUNM IIPOIIyCKa DkK30Ha 45 DMD B MHIIEUHHX TPYyOOUKAax B3I0POBOTO
yeJIOBEKaA.

HocnenoeaTenbHocT PMO#1 1 PPMO#1 us sksBoHa 45 DMD uenoBeka

HallesmmBawinasa HOCJIeIoBaTeJIbHOCTD TS SEOQ
HazBaHHue 57 37
(TS) ID NO.
PMO#1 CTCCAACATCAAGGAAGATGGCATTTCTAG 1 EG3 H
PPMO#1 CTCCAACATCAAGGAAGATGGCATTTCTAG 1 EG3 —-G—Rg

B wacTHOCTM, MMOOGJACTH 3OOPOBOIO UeJjloBeKa (BeCeB 5-6, SKB-

F-SL, npuobpeTeHHE N Zzen—-Bio, Inc.) KYyJIb TUBMPOBAaJINA oo
OOCTIWKEeHN I 80-90% KOHQJIIIODHTHOCTH B cpene SKM-M, 3aTeM

MHUUIMUPOBAIN OUOOepeHUIMPOBKY IIYyTeM MHKYOMpPOBaHMSA B Cpelde C
HU3KMM COHOepXaHMeM CHBOPOTKM (SKM-D, Zen-Bio, Inc.). Uepe3 OATb
OHell noctie IMUbbepeHUMPOBKM 3peJible MHIIeUHBEEe TPpyOOUKM MHKYOUPOBAJIU
C BHIIeyYKa3aHHEMM COeOMHEHMAMM B pPAa3JIMUHEX KOHIUeHTpaluuax (a
uMmenso 40 mxM, 20 mxM, 10 mMxM, 5 MM, 2,5 MxM u 1,25 MxM). IlocJe
OeBAHOCTAa WMeCTM 4YacOB MHKYOMPOBAHMA MEIIEUHEE TPYOOUKM IIPOMERAJIN
OCE m pacTBOpAM JusupyommMm OydepoM RA1 B Habope Illustra® GE
RNAspin 96 (Cat#25-055-75, GE Healthcare Bio-Sciences). Of6myo
PHK BHOe4JIM B COOTBETCTBUM C PeKOMeHIalUMAMM IIPOM3BOOUTEJIA, 3a
MCKJIOUEeHMEM TOT'O, 4YTO IJsa osJwoMpoBaHmsa PHK wmcnosgb3oBaiu 40 MKJII
BOIH, cBoOGomHOM oT PHKas.

UToBE  OHNpPemeJIMTh [IPOIyCk 5BK30Ha 45 ¢ nomombpil  0B6omX
coeImMHeHMM, ObJla MOpoBeleHa IOBYXcTamuyiHas OT-IIIIP ¢ @»eTekUueM II0
«KOHEUHOM ToukKe». B YacTHOCTM, OIMHHAIIAThH MUKPOJIUTPOB CYyMMapHOM
PHK cHaudaJla HOOoOBepIJiM o0O0paTHOM TpaHCKpunuumu B KIHK Cc $OOMOmB
Habopa SuperScript IV First-strand synthesis kit (Cat# 18091200,
Invitrogen) ¢ MCHOOJNB30OBaHMEM CJIYyUYaMHHEHX TeKCaMepOoB B COOTBETCTBUU
C MHCTPYKUMAMM NOpOoM3BOOMUTeNd. I[P NOpoBOIMIM OyTeM nobGaBJeHUsS 9
My kIHK B cMmeck Platinum Tag DNA polymerase PCR Supermix High
Fidelity (Cat# 12532024, Invitrogen) ¢ mnparMepamy, HalleJI@HHEMH
Ha 5K30HH DMD 4u4ejoBeka 43 wu 46 [nopamom (SEQ ID NO. 7):
CTACAGGAAGCTCTCTCCCAG; oOpaTHEM opanMep (SEQ ID NO. 8):
GTTATCTGCTTCCTCCAACCA]. [MIP—aMIIMdUK AL IIPOBOONIIN C
WCIHOJb30BaHeM aMIMoukaTopa B peallbHOM BpeMeHM BioRad CFX96

real time thermocycler C HMCOOJB30BaHUEM IMPOTPAaMMH, I[IOKa3aHHOM B
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Tabinile HUWXKe. DJKCIOpeccuo nponykTor I[P ¢ @#OponyckoM wuim 6es
IPOIlyCKa OLEeHMBaJM IIyTeM 3alpy3kM 32 MkJ OponykTa I[P B cucTemy
LabChip® GX C  MCIOJIb30BaHMeM Habopa  peal'eHTOB DNA High
Sensitivity Reagent kit (CLS760672, Perkin Elmer). IIpOLeHT
Ipolycka ©BK30Ha 45 DMD pacCCuMTHBaJM KakK I[IPOLEeHT MOJIAPHOCTHU
(HMOJIE / J1) OJIS TIOJIOCH C IPOIIYCKOM 5BK30Ha 45 (301 m.H.) 1o
CpaBHeHMIO C CyYMMapHOM MOJIAPHOCTBIO IJIA TIIOJIOC C IpomnyckoM (301
n.H.) 6es3 mnponycka (477 m.H.).

IBYXCTOPOHHUN HellapHHM L-KpuTepun CreoOeHTa
(POMOCKeOaCTUUEeCKUM) MCIOJIB30Ba M IJS OLEeHKM TOI'O, OTJIMYalTCAa JIU
CTaTUCTUUECKM CpelHMe 3HaueHud OByX TPyINl IpyD OT IOpyTa B KaXIou
onozse. 3HaueHMe P < 0,05 cumMTaljIoCh CTATUCTUUECKM 3SHAUMMEBIM.

IporpaMMa aMmIndmMKaTopa, HUCHONbByeMass i aMiIuduranmm

aMIIMKOHOB DMD C HNPOIyCKOM 5K30Ha 45 mnm Ge3 Hero.

Crammsa Temrneparypa Bpema

8. IenaTypauLunsa 94 °C 2 MMH

9. IeHaTypaluus 94 °cC 30 cek

10. OTxurT 55 °C 30 cexk

11. SJoHTauuA 68 °C 1 vmH

12. TloBTOpPUTEL CcTamum 2-4 34 uukJia

13. KoHeuHas »JoHTaludg 68 °C 5 MMH

14. XpaHeHue 4 °C o

PesyJabTaTH, rIoKa3eBaKIMe, uTo PPMO#1 SHaAUMTEJIEHO

YyBeJIMUMBaeT IIPOIYCK HSK30HAa 45 DMD 1o cCpaBHeHMIO C PMO#1,
opencTaBJIeHE B HWXeNPpMBeOeHHOM Tabjule M Ha ourype 20.
[IpolleHT mOpollycka 5SKB80Ha 45 DMD mnpu oOpuMeHeHum PMO # 1 u

PPMO # 1 B MmIIeUHHX TpyBoukaX UeJIOBEKa.

HpOHeHT IIPOITYyCKa SKB80HAa (CpeI[Hee BHaueHMe =+
Co CONHEHNE / CTaHIOAPTHOe OTKIIOHeHNMe )
M
flosa  (mxH) 1,25 2,5 5 10 20 20
0,64 £| 0,70 £| 1,23 +| 2,11 +| 2,85 +| 5,68 =
PMO#1 0,84 0,08 0,49 0,88 1,06 1,83
1,61 £| 2,80 £| 5,71 | 8,18 | 16,08 £| 27,79
PPMO#1 1,16 0,98 2,19 2,94 1,90 | + 4,04

Bce nyoOimMkalMM W I[IaTeHTHHEe 3asaBKU, LIMTHPYEMEIE B HaCTOAIEM
ITJOKYMeHTEe, BRJIIOUEHEI B HaCTOAllee OIIMCaHMe IIOCpeICTBOM CCEUIKM, KakK
ecJM OB KaxXIad OoOTHoeJibHasg OyOJMKallMsa WM IIaTeHTHasd 3asdBka OvUIM
KOHKPETHO ¥ MVMHIMBHMIYAJIBEHO ODO3HAUEHHE KaK BKJIKUEHHEE IIOCpelCTBOM

CCHIJIKI .
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[IEPEUYEHBL I[IOCJIEIOBATEJILHOCTEN

SEQ ID
oLy amme [IocyenoBaTeJILHOCTL OT 5 '1oO

3" mim or N-koHLa mo C—-KOHLAa NO
H45A (-03+19) CAATGCCATCCTGGAGTTCCTG 1
mdx4225 GGCCAAACCTCGGCTTACCTGAAAT 2
Re¢ RRRRRR 3
Re¢—G RRRRRRG 4
[IpamMoM mnpanMep,
CBABHBaKINY 3K30H 23 5
MBI CCAGCCACTCAGCCAGTGAAG
OBpaTHHEI IIpanMep,
CBA3BHBAaKINY 5K30H 23 ©
MBIV CGATCCGTAATGATTGTTCTAGCC
[IpaMo¥ mparmMmep,
CBA3HBaMUY 5K30H 49 7
yeJjioBekKa 8 CACATCTTTGATGGTGTGAGG
OBpaTHEI OpalMep,
CBA3HBAaKMUY 3K30H 45 8
ueJioBeKa CAACTTCAGCCATCCATTTCTG
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®OPMYJIA MBOBPETEHNA

1. KoHBOTAaT aHTHUCMBCIIOBOTO OJIMTOMepa QopMyJiH (1) :

N

Oy g N(CHa)z
)
— |
]\[OJ/NU 5
N
O=——=P——N(CHa);
Q | 20 \
O:]//m y
N
02\’
HN 0
H;N N
]
. g
O
(I)

Wi ero dpapMalleBTUUECKM IIpueMiIeMasd CcoJib, ITIe:
Kaxoeli NU OpelcTaBiideT CcofoM a30TUCTOe OCHOBaHMEe, COBMECTHO
C IpyTruMMM ofpasyplee HalleJIMBalIyln I0CJIeIOBaTeJILHOCTL,; U

T OpencTaBJgeT CcoOoM dpaTMeHT, BHOpPAHHHN WU3:

O Q
HO 3 O NH>
N
R1
( j \T

N

o=

N{CH
O=—=P——N(CHa); (CHa
OH
o O

v oy

roe R! mpegpcraBisger coboml C;—Ce aJIKWUII;
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[IpUYEeM yKaszaHHasa HalleJIMBawoma s MMOCJIEIOBATEJIBHOCTE
KOMILJIEMeHTapHa calTy OTXura 9Sk30Ha 45 B npe-MPHK nucTpodmHa,
obozHaueHHOMY Kak H45A (-03+19).

2. Kouworar AHTUCMEICJIOBOT O oJIMToMepa 1o II. 1,

XapaKTepMByIOH_H/IﬁCF[ TeM, dTo KaXOu Nu He3aBUCHMO BBI@paH ns

LIMTO3MHA (c), I'yaHMHa (G), TVMMHAa (T), alleHMHa (A),
SMeTmnumuTo3MHa (5mC), ypauwmsia (U) m runokcaHTuHa (I).

3. Kouwworar AHTUCMEICJIOBOT O oJIMToMepa 1o II. 1,
XapaKTepuUs3yoImunc g TeM, uTo HalleJuBarmwia g [IOCJIENOBATEJIbHOCTE

nopencraBjifgeT cobom SEQ ID NO: 1 (5'CAATGCCATCCTGGAGTTCCTG-3'"),

Toe Kaxnoem TuMMH (T) HeoBd3aTeJIbHO MOpelcTaBJigeT coboM ypalu

(U) .
4. KoHBoOTaT AHTUCMEICJIOBOTO oJIMTOMepa 1o . 1,
of\r%p
HO
3
[:N:]
N
O=—=P——N(CH3)»
&)
XapakTepusyommicsas TeMm, uTo T OpencTaBjisgeT coOom \ﬁﬁ ,

M HalleJMBawomasa I[I0CJIeOOBaTeJILHOCTL IpencTaBjigeT cobor SEQ ID NO:
1 (5" CAATGCCATCCTGGAGTTCCTG-3"), rge KaXIIbI TUM/H (T)
HeoOsa3aTeJIbHO HOpencTaBligeT codon ypaumya (U).

5. KoHworam AHTUCMEICJIOBOTO oJIMToMepa

10 II. 1
HO
3
[:N:}

N

4

O ——=P——N(CHz);

O

XapakTepusyommumicsa TeMm, uUuTo T OpelcTaBjsgeT cobou \ﬁﬁ p
¥ HalleJMBawomasg I[IOCJIeOOBaTeJILHOCTL IIpenacTaBygeT cobou SEQ ID NO:
1 (5'CAATGCCATCCTGGAGTTCCTG-3").

6. KOHEBOTAT aHTUCMHCIJIOBOIO OJIMTOMepa GopMyJiel (II):



152

- - HH HM H
Hab ™ hH ra&*l§wﬁ HQN’L“MH
(I1)
UM ero dapMalleBTUUECKM IpueMIIeMas CoOJib, I'Ie Kaxoeli Nu oT 1
0o 22 B HampabBJeHuu oT 5’ k 3’ mnpezncraBjfgeT cobom (SEQ ID NO.
1)
Ne Nu Ne Nu e Nu Ne Nu Ne Nu e Nu
ITOJIOXE— ITOJIOX ITOJIOX ITOJIOX ITOJIOX ITOJIOX
Hug 57 - e—HUuga e—Huga e—Husg e—Husg e—Hug
37 57 - 57 - 57 - 57 - 57 -
37 37 37 37 37
1 C 6 o 11 C 16 G 21 X 1 c
2 A 7 o 12 X 17 X 22 G 2 A
3 A 8 A 13 G 18 X 3 A
4 X 9 X 14 G 19 C 4 X
5 G 10 o 15 A 20 C 5 G
Haht
N =N
L \N)
M
u Tne A IIpencTaBJgeT codou o , C mnpencraBygeT cobon
0
Nbz
N H
_
| jL L \#%W%
W= 3]
wde , G npezncrarJjiseT cobon ol , U Kaxoeli X IIpedcTaBJIgeT
O (o
‘[iWH HM |
”NAWJ mko
cobon whe oy e,
7. KoHtmloraT AHTMCMEICJIOBOTO oJIMToOMepa 110 II. o,
o
| “NH
o
XapaKTepusyommuicsa TeM, UTO KaxXOel X IpeacTaBjisgeT coboln o .
8. KoHtmloraT aHTMCMEBICJIOBOTO oJIMToOMepa 110 II. o,
XapakKTepusyommuics TeM, UTO YKaB3aHHBM aHTHUCMECJIOBOM  OJIMTOMEP
OpencraBygeT coboM coeIuMHeHMe QopMyJH (IIA) :
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Hi M HM ‘
P pa iy GHCI
(IIA)

Tne kaxoel Nu or 1 @mo 22 B HamopaBJjeHun oT 57 k37

npencraBjfgeT codbom (SEQ ID NO. 1):

N nosioxe— [ Nu e Nu Ne Nu Ne Nu Ne Nu e Nu
Hug 57 - IIOJIOX IIOJIOX TMIOJIOX MOJIOX MIOJIOX
37 e—Huga e—Huga e—Husa e—HUusa e—HUusa
5! _ 5/ _ 5/ _ 5/ _ 5/ _
37 37 37 37 37
1 o 6 o 11 o 16 G 21 1 c
2 A 7 C 12 X 17 X 22 2 A
3 A 8 A 13 G 18 X 3 A
4 X 9 X 14 G 19 C 4 X
5 G 10 C 15 A 20 C 5 G
HaN Mo
e »
r W |
Qw N w*m
u Toe A IIpenOcTaBJIsgeT COBOM b , C mnopencraBjdgeT COBOM whe
0
N yWH
yiﬁ_é&m&
\N pil
G mpencTarJjgeT COBOT whe , U Kaxnoelt X He3aBUCHUMO IIpelcTaBJigeT

o]

N
cobour ey e

9. Kouwworam AHTUCMEICJIOBOTO oJMToMepa infe . 6,

0
'1 NH
N’gﬂ
XapaKTepUsYIMACA TeM, 4YTO KaxIul X IIpelcTabBligeT coBOoM’

10. KoHBOI'aT aHTMCMEICJIOBOTO oOJMI'OMepa GopMyJiel (IV) :
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oe o o Pazpeie A Pazpsie B Pazpeie C
Y SN NN ol . § »
N \N’ﬁ\o (YNHz \v"ﬁ‘o {gN o \Ilil(l)l\o KY 2
[ j | © 0. N |N | © o, N \2\( 0NN
; Y'Y Yl T
\b{/ﬁ\o > | NH, - o \(

NH
° KEOTNTN H 3 0)] “\/\NJLNHZ
o Pazpeiz B Paszpeie C T
. p p WHﬁVA;QH .
Pasprie A ™ o)jm“‘\/\NJ\ X
o
Iv)

WiIM ero dpapMalleBTUUECKM IIpMeMJieMas COJIb .
11. Koutwworar aHTUMCMEICJIOBOT'O oJiMToMepa 1o . 9,

XapaKTepMSYIOH.IMﬁCFI TeM, UTo YKaBaHHBHZ AaHTHUCMEBICJIOBOM OJINTOMED

IpencTaBJigeT CcOOOM coeOMHeHMNe GopMyJisl (IVA) :

Pazpsi B Pazprie C
OYO\/\O/\/O\/\OH PagD;)IB A 5
~, P NH
N ~ i WNHQ \N’ﬁ‘o o ¥ i -~
e O NN | 0. N\%\( ] N\'rN
3 NH I 0 ]/ N:{NH T o
Nt 2 b
FER Y b b NH3 2 NH,
0NN ~ RN Surito ~
Y B we i @
0 o N\%\\( | oINS © Y
5 N NH
~E N/ N ©
g =N, ¥ ¥ N, N
CNPPUNT NN 0 ~ P N Su7io
j’ N N0 N (l)l o ~ NH, | © ° N. NH
" N=/ | © oo JN_NH | o NI g
: Y s :
\1{1‘;‘\0 N,

NH
0w N NH 2 B NH, 2
k[ ]/ 9 Sy7ivo (YNHZ \T’E‘o %\(0 0)}1 0
NN
~ P N oj/ 1]/ k(: N\(I)rNH a H\/\/\\(NH NH -6HCI
T e o R 12 . s ) NH 0)]@\\/\N )kNHZ
19 i) Z Ny ™o m_o "
y \EH . [ o N \"/NH | o LN \erH wr \/\I
~i (YNHZ o T o \,[F NH NH
[ K[oj,N \n/lN H H H 0)].. \\/\H *NHZ
HN O
© Paspsie B Pazpeis C
N HN \[hrn\/\INH -
PaspsiB A " 0NN N,
H \ro A
(IVA).
12. @apMaHeBTquCKaH KOMIIO3MLIMA, coepXxalaHAd KOHBIOI'AT

AHTUCMEICJIOBOTO  OJIMTOMepa [o JwodoMy M3 I, 1-11 wmmm  ero
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bapMalleBTHMUECKNM HOpHEeMIIeMyl COJIb ¥ bapMalleBTUUeCKU [IPpUeMIIEMBIN
HOCHUTEJE .

13. Cmoocof® JeuyeHMsa MBIMEeUYHOM IOuCcTpobum [OiomeHHa (MOO) v
cyOBekTa, HyXZamerocd B D2TOM, TI'Ie YKa3aHHEM CyOBeKT MMEeeT
MyTalMio TeHa IUCTpodMHa, KOTOopas MOXeT OHTL CKOPPeKTHMPpORaHa IIpU
IIOMOMmMM IMPOIyCKa »K30Ha 45, nOpuueM yKas3aHHHEM CHOCo0 BKJKUAET
BBeIeHMe CyOBeKTy KOHBOIaTa aHTHUCMECJIOBOTO OJMIOMepa o JnboMy
n3 oo, 1-11.

14, Cnoco6 mo n. 13, xapakTepu3ylmmMMcsa TeM, UTO KOHEBOIAT
AHTMCMEICJIOBOT'O OJIMT'OMEpPa BRBOOAT €XeHeIeJIbHO.

15. Cnoco® mo mn. 13, xXapaKTepulylomMUycd TeM, UYTO KOHEBIIaT
AHTMCMEICJIOBOTO OJIMI'OMEepa BBOOAT OOMH pas3 B IOBe HeOeJlu.

16. Cnoco6 mno n. 13, xapakTepu3yomMhcsa TeM, UTO KOHBIaT
AHTMCMEICJIOBOTO OJIMI'OMEepa BBOOAT ONOVH pas3 B TpU HeOeJu.

17. Cnoco® mno n. 13, xapaKTepU3yOUMWCS TeM, UYTO KOHEBIIaT
AHTMCMEICJIOBOTO OJIMI'OMEpa BBOOAT eXeMeCHAUHO.

18. Crioco06 BOCCTAHOBJIEHMA  pPaMKU cuMmTEBaHMa MPHK  mia
MHIOIYKUUM OIPOOYLMPOBaHUA IUCTPOOMHa y CyOBeKTa, MMellel'0 MyTallMi
TeHa IUCTPOOMHA, KOTOopas MOXeT OHTHL CKOPPEeKTHMpOBaHa IIPpKY IIOMOIMMU
Ipolycka 5K30Ha 45, mnOpuueM YyKaszsaHHBM CHoco® BKJOUaeT BBeIeHUe
Cy®BeKTy KOHBITaTa aHTHMCMBCJIOBOTO OJMUIOMepa 0 JboMy M3 . 1-
11.

19. Cnoco6 mo n. 18, xapakTepu3yomuicsa TeM, UTO KOHBOTAT
AHTMCMEICJIOBOTO OJIMI'OMepa BBOIOAT OIMH pas3 B HeOeJo.

20. Cmoco® mno m. 18, xXapaKTepU3yKMUMCS TeM, UYTO KOHEBITAT
AHTUCMEICJIOBOTO OJIMT'OMepa BBONAT ONOMH pas3 B IBe HeOeJu.

21. Cnoco6 mno n. 18, xapakTepu3yomuhcs TeM, UTO KOHBIaT
AHTUCMEICJIOBOTO OJIMT'OMEepa BBONAT ONOMH pas3 B TpM HeOeJu.

22. Cnoco6 mno 1n. 18, xapakTepu3yomuhcsa TeM, UYTO KOHBIAaT
AHTUCMEICJIOBOTO OJIMT'OMepa BBONOAT ONOMH pas B MecHll.

23. Crnoco® JleueHMI MBIIeUHOM OucTpoduym IomeHHa  (MIOO) v
cy®BekTa, HyXJawmerocd B D2TOM, TI'Ie YKa3aHHBEM CyOBeKT MMeeT
MyTalyio TeHa IUCTpodMHa, KOTOopas MOXeT OHTL CKOPPeKTHMpPpORBRaHa IIpU
IIOMOMM MPOIyCKa »K30Ha 45, mnOpuueM yKas3aHHEM CHOoco® BKJKUaeT

BBemeHMe CYOBeKTYy dapMaleBTUYeCKOM KOMIIO3ULMM IO II. 11.
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24, Crioco® BOCCTAaHOBJICHU A paMKu CUMTHBaAHUA MPHK nJjidg
VHOYKIMM TIPOOYLIMPOBaHMA OUCTPOQMHa Yy CyOBeKTa, MMERIETO MyTalluio
T'eHa -IOUCTPOQPUHa, KOoTOopas MOXeT OHTh CKOPPEKTHMPOBaHa IIPM IIOMOIN
IpoIllyCcKa 9DK30Ha 45, nOpuueM YyKa3aHHHEM cCcrIooco® BKIOUaeT BBeIeHUue
cyOBekTy dapMalleBTUUECKOM KOMIO3UIMM IO II. 11.

25. Crnoco6 wuckIw4YeHMA DK30Ha 45 wm3 npe-MPHK nucrtpodpmHa B
xonme  IpoueccuHra MPHK y  cyOwekTa, VMEeKIero MyTaluln  I'eHa
OUCTPoOrHE, KOTOopad MOXeT OHTb CKOPPEeKTHMpOBaHa IIpU  IIOMOIIM
IpoIlyCcKa DK30Ha 45, npuueM YyKas3aHHHEM cCrIooco® BKIUaeT BBeIeHUe
cyOBekTy dapMalleBTUUECKOM KOMIO3UIMM IO II. 11.

26. Crnoco® cBgA3HBaHUA DK30Ha 45 npe-MPHK mucrtpoduHa vy
cyOBeKTa, UMMeKRIlel'o MyTalMio I'eHa OUCTpOOUHa, KOTOpas MOXeT OHTH
CKOPppPEeKTMpOBaHa IIpM IIOMOmM IPOIlycKa SK30Ha 45, npuueM yKa3aHHBM
crioco® BKJOUAeT BBeleHMe CyObeKTy bapMalleBTUMUeCKOM KOMIIOBUIUM II0
m. 11.

I[Io DOBEepPEeHHOCTU
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BOCCTaHOBJIEHUE paMKU CYUTbIBAHUA

AuncTtpocduH c BHyTpEeHHEN aeneumen

McTouHMK: Ha ocHoBe MaTepuanos Kole 2012.
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OuctpoduH (% WT)

Purypa 7A

BectepH-6noT

p=0.0353

Mponyck ak3oHa 23 (%)

30-
20- p<0.0001 P=0-0002
e p=0.0016
10-
r _@_ %
0 ' LA L AR A I A B SN R B %“"‘
0 10 20 30 40 50 60 70 8

[Hn nocne UHbeKUUn

90

-~ 4225-R6G (PPMO)

4225 (PMO)

durypa 7B

OT-NupP
100-
754
1p=0.0362
50] ® p=0.0073
25-
] p=0.0268
Qvl't"l'zl*x'l'@"
0 10 20 30 40 50 60 70 80 90

IOH1 nocne nHbeKuun

8¢/6



durypa 8A durypa 8B

7 DHen 30 aHen

CraHpapTtHas kpuBas (%WT) CraHpapTtHas kpuBas (%eWT)

16 4 1 .25 0 PMO PPMO 16 4 1 .25 0 PPMO

o o

i %:.wmw»“‘\
-

s \\\@’i; :

\\\\\\\\\
VRO

.
. B
R
o
il \\;“ RS
B N

G
R
\\\\\ R i b A
e
\\ A \\\\\\\\\\\\\\ \\3\ i
L i
s
\\\\w &
.

\\\\J\‘:\w“ r\\é\?\ . \\

\\\\\m\

i : sw\\\\\\\
e o S
& \\ . \\\ Ko /\ \\\\ L

b
\\\\M . \\\w\:s:

»k\\\\ Fh, “\\\ i

TR R
it \\\\\\

i
R

g% i

. :\\:\\Qi\j\\\\\\\ W
s i

8¢/01




durypa 8C

60 oHen

CraHpaptHas kpuBas (Y%oWT)

16 4 1 25 0

\\ \\\“ \\\\

durypa 8D

90 oHen

CranpaptHasa kpuBas (%oWT) |

16 4 1 25 0

\\3»“ i 8
S R \“ i
i \\\\“}g\\\\\} \\\\\: \\\\\“\\m\ \\Q\\\\\\\\ i \\\\ \\\3 \»:\: B

»,N 3\“\\\\ \’“\» ¥ i
B ,'\.\3/ i S

\\w\ i \ B

. \\mm\\\

o n\\\\\«‘i\'\x\\ o L ;
- “O\\\\\\vz\\\\“\x\\”\\\\ 3
}\\\M\ S

.

S

i

b

o
g
“@\\(\o\ - g\g&\

\\ \\\\: \\\\\\ § \\\\\m \ PRI ) R
B \\\\\\\:\\3 i i
W

\\\\\ \o\\\\\\\\\\;\\\\\\\:\\Q\\\\w S Q\\\\Q\\\\\\\\\\:\
G \\{\Q;\\\\m\\\”

i m\\\\\ :\\\
D

“\% \:\\\o(;“)\\\ . )\vy}(

Al L L

\\\\\\\\ L \\\ G \\\\\\\Q\\\\\
\\\\\ \Q\N\\\ i \\“““\\\ \\\ \\\\\\ RN
. L
| e \v \\m S
\\\m: ‘W//”\\\\\\\\\\\\\”\ \ i\ \\\\ \\\\\\\\
L L
”\H\\\\\\ \\\ H\\w \\\\ o\\\\\\\ :
Do \\\\\ R

\\\\\\\\\; s

\ \‘\\\ w\“\\\\\\w\\ \\\\\\\ii\\f\? \\\
i w\\\ \\ \\\\\\”\\\\“\\\m\ i
\\\ S \ G \\\m\

G “\\\\1;\ \w\ \\

\\\\\\\ m\\\\\ L s
e

-

\\\\\\ i \\\,,\\\\w\\

\o\\x\ i
o i 3\0\;\\\ :

\\,9 A i\ i \m\ \\\ »
\ i \\\\\\\\ \\\A\\\\\\ BN »
\ A \ 3

i \\\\\ S L

\ ' i
N A o G
3 NI S \\ \\ S

\:\f\\\\
L

% \\ A

PMO | PPMO

e —

SRR
hi ARG
L

“Q\\Q\\\\\\ i \\ 0 -
S L \\\\\\ i
SN G S e

s e
b \\\\\ \\\\\\ \\\\\\\\ SR i S |
e . A
\\\\m \ &3\\\\

\\\\\\\\\\ b
e i s\\\\\;x\ R
e \\\\0,

\\\\Q\\ G \\\\\\\ i .

\’\\\\\\ \
R i \\\\\\ S \
i o \\\\\ :
A N : e
i L \\_ L N \\\\\\Q\\\\\\\\\\\\\\\
. o S
. \\ -
L

. .

T \\\\ e

R : \\m\\\\\ .

\\\w \W\\ = e
“\\\\ \\s

i
} $ o

8¢/l



Auctpodun (% WT)
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durypa 13A Purypa 13B

Ouadparma - PMO Auacpparma - PPMO
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Ouadparma

durypa 14
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YeTbipexrnaBas
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durypa 16
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Ob6paboTka neped npucoeanHeHUEM

Limkn npucoeanHeHnsi

Ob6paboTka nocne

npucoeanHeHns
Limkn Ne: 1 2 3 4 1 2
CybbeaunHuya _ _
(CE) MpombiBka 30% UMNTPA Hentpanuaytowuin | MNpombiBka OXM | KonuvectBo | BoigepxusaHue | [MpombiBKa MpombiBKa
TPI/OXM pactBop’ pacTtBop CE(n npyv KOMHaTHON OXM 30%
H3OM(1) OAMW | TemnepaType Te3/OXM
() )
1.C 55n a)5,5n 3x55n 55n 584r; 5 55n 2x55n
b) 5,5 n, 195 mn HOM;
122 mn 3,2 n aMN
2:A 7n ay7n Ix7n 2x7n 5022r; 425 n 2x7n
b) 7 n, 158 mn 195 mn HOM;
3,2 n AMN
3A 8n a)8n 3x8n 2x8n 5922r; 425 8n 2x8n
b) 8 n, 182 mn 195 mn HOM;
3,4 n AMU
4:T 9n a)on 3x9n 2x9n 5142 ; 4,25 9n 2x9n
b) 9 n, 206 mn 195 mn HOM;
3,6 n AMU
5:G 95n a)9,5n 3x9,5n 2x9,5n 755,5T; 4,25 95n 2x95n
b) 9,5 n, 195 mn HOM;
220 mn 3,4 n MU
6:C 10n a)10n 3x10n 2x10n 584 .4r; 425 10 n 2x10n
b) 10 n, 232 mn 195 mn HOM;
3,45 n QMU

Purypa 17

8¢/0¢



7:C 11n a)11n Ix11n 2x11n 5845r; 425 11 n 2x11n
b) 11 n, 256 mn 195 mn HOM;
3,57 n MU

8:A 11n a)11n Ix11n 2x11n 5925r; 425 11 n 2x11n
b) 11 n, 256 mn 195 mn HOM;
3,64 n AMU

9T 1.,5n a)11,5n Ix11,5n 2x11.5n 5145, 425 11,5n 2x11,5n
b) 11,5 n, 268 195 mn HOM,;
o 3,72 n IMU

1 mn o3HavaeT konunyectso 1:1 HOIM/OXM

durypa 17 (NnpoJosikeHne)

8e/Le



Ob6paboTka nepea npucoeanHeHUEM

Limkn npucoeanHeHnsi

O6paboTka nocne

npucoeanHeHUs
Limkn Ne: 1 2 3 4 1 2
CybbeanHuua _ _
(CE) MpombiBka 30% UMNTPA Hentpanuaytowuin | MNpombieka OXM | KonnyectBo | BoliaepxnsaHue MpombiBKa MpombiBKa
TP 3/OXM pacTBop' pacTtBop CE(n npyv KOMHaTHON OXM 30%
H3M(@1) OAMW | Temnepatype (4) Te3/OXM
(m)
10:C 12 n a)12n Ix12n 2x12n 338,5r; 425 12n 2x12n
b) 12 n, 280 mn 195 mn HOM;
3,96 n oMW
11:C 13,5n a)13,5n 3x13,5n 2x13,5n 770,4r; 425 13,5n 2x13,5n
b) 13,5n, 253 mn HOM,;
204 mn 4,02 n AMU
12:T 13,5n a)13,5n 3x13,5n 2x13,5n 668,7; 425 13,5n 2x13,5n
b) 13,5n, 253 mn HOM,;
204 mn 4,02 n AMU

durypa 17 (npogonxeHue)

8¢/CC



Ob6paboTka nepea npucoeanHeHUEM

Limkn npucoeamHeHnsi

ObpaboTka nocne

npucoeanHeHUs
Limkn Ne: 1 2 3 4 1 2
CybbeanHuua _ _
(CE) MpombiBka 30% LUMTPA HenTtpanuaylowun | MpombiBka OXM | Konuyectso | BhiaepxusaHue MpombiBKa MpombiBKa
Te3/0XM pactBop’ pacTtBop CE®M nNpu KOMHaTHON OXM 30%
H3M(n) OAMW | Temnepatype (4) Te3/OXM
)
13:4nr 14 n a)14n 3x14n 2x 14 n 982,3r; 425 14 n 2x14n
b) 14 n, 216 mn 253 mn HOM;
4,02 n oMU
14407 14,5n a)14,5n 3x14,5n 2x14,5n 982,3r; 425 14,5 n 2x14,5n
b) 14,5 n, 253 mn HOM;
228 mn 41 naOMN
15:A 15,5n a)15,5n 3x15,5n 2x15,5n 7701, 425 15,5n 2x155n
b) 15,5 n, 253 mn HOM;
254 mn 4,26 n AMU
16:4M0r 15,5n a)15,5n 3x15,5n 2x15,5n 982,4r; 425 15,5n 2x155n
b) 15,5 n, 253 mn HOM;
254 mn 4,26 n AMU

durypa 17 (npoaonxeHue)

8¢/ed



Ob6paboTka nepea npucoeamHEHUEM

Lukn nprucoeanHeHusi

Ob6paboTka nocne

npucoeanHeHus
Limkn Ne: 1 2 3 4 1 2
CybbeaunHuua _ _
(CE) MpombiBka 30% LUMNTPA Hentpanuayiowun | MNpomeiBka OXM | KonuyectBo | BoigepxusaHue | [NpombiBKa MpombiBKa
TP 3/OXM pacTBop' pacTteop CE(n npyv KOMHaTHON OXM 30%
H3M(@1) OAMW | Temnepatype (1) TO3/OXM
(m)
17:T 16 n a)16n 3x16n 2x 16 n 5496, 475 16 n 2x16n
b) 16 n, 366 mn 253 mn HOM;
4.4 n MU
18:T 16,5 n a) 16,5 n 3x16,5n 2x16,5n 630,7; 425 16,5 n 2x16,5n
b) 16,5 n, 253 mn HOM,;
378mn
4.4 n MU
19:C 16,5 n a)16,5n 3x16,5n 2x16,5n 7704, 425 16,5n 2x16,5n
b) 16,5 n, 253 mn HOM,;
378mn
4,57 n AMU
20:C 17 n a)17 n 3x17n 2x17n 770,41, 4,75 17 n 2x17n
b) 17 n, 253 mn HOM;
390 mn 4,57 n AMWU

durypa 17 (npogormxkeHue)

8¢/vC



O6paboTka nepea npucoeanHeHneM

Limkn npucoeanmHeHnsi

O6paboTka nocrne

npucoeanHeHUs
Linkn Ne: 1 2 3 4 1 2
CybbeanHuua _ _
(CE) MpombiBka 30% LUMNTPA Hentpanuayiowun | MNpombieka OXM | KonnyectBo | BoliaepxnsaHue MpombiBKa MpombiBKa
TP3/0XM pacTtBop' pacTteop CE (n npyv KOMHaTHON OXM 30%
H3M(1) OAMW | Temnepatype (4) Te3/OXM
(m)
21T 17 n a)17n Ix17n 2x 17 n 7764 r; 425 17 n 2x17n
b) 17 n, 390 mn 311 mn HOM;
4,72 n AMU
22:0Mnr 17,5n a)17,5n 3x17,5n 2x17,5n 1208,7 1, 475 17,5n 2x17,5n
b) 17,5 n, 311 mn HOM,;
402 mn 4,72 n AMU

durypa 17 (npogosikeHune)

8¢/G¢
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8¢/9¢
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8¢/LC
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