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OIIMCAHVE WM30OEPETEHNUA
2420-557331EA/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
HOMepoM 62/436223, mnopmauHo¥ 19 pexkabps 2016 1., OpenBapuUTeJILHON
3a4BKM Ha naTeHT CIA C CepUMHHEM HOMepoM 62/443484, mnomaHHOM 6
aHeapsa 2017 1., NOpenBapuUTeJIbHOM 3asBKM Ha oaTeHT CIIA C CepUMHBM
HoMepoM 62/479178, mnomanHoM 30 mMapra 2017 T., U IOpegBapUTeJILHON
3a4BKM Ha naTeHT CIIA C CepuMHBM HOMepoM 62/562146, mnomaHHOM 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 53 B TeHe IMCTpOOMHA UeJIOBeKa, U UxX O(papMalleBTHUUeCKMM
KOMIIOBULMAM. B HaCTOANEM PaCKPHTUM TaKXe IIPeOJIOXKEHE CIOCOOH
MHOYKLIMM IPOIyCKa DK30Ha b3 ¢ I[OpMMeHeHMEM HOBEX KOHBIOI'aTOB
AHTUCMEICJIOBEIX  OJIMT'OMEPOE, CIIOCOOH of0ecledueHMd I[IPpOOYLUMPOBaHMUSI
IOIUCTpOodMHa Yy CyOBeKTa, MMeKlel'o MyTaluln I'eHa OUCTPOOMHA, KOTOopasd
MOXeT OBTE CKOPPeKTMpOBaHa IIpM IIOMOINM [IpOoIlyCckKa SBK30Ha 53, wu
CIIOCOOEL JleueHMHA CyOBeKTa, MMeRllel'0 MyTaluuio I'eHa IOUCTPOOUHA,
KOoTOopasd MOXeT OHTb CKOPPEKTHMPOBaHa I[IPpKM I[IOMOIM IIPOIIyCKa DK30HAa
53.

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. AHTHUCMHECJIOBHE  MOJIEKYJIE  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. AHTHUCMEICJIOBEE OJIMTOMEPH, KakK I[IpaBUJIO, HalleJIeHEl Ha
PHK: mbo CMBEICJIOBYK Ilellb (HamnpuMep, MPHK), mbo MHMHYC-LIENbE 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
npenoTBpalmas Jubo CHMHTes LeJjieBoTo Oejika de novo, Jubo peluiMKaluio
BUpyCcHOM PHK.

OmHakKO TakMe MeTOOMKM HEeIPMTIOOHEL B CJydYasax, KoTIDa LeJibio
ABJIAETCHA IIOJIOKUTEJIbHAA pelydauusa OPOOYyKLUUNM HaTUBHOTO OeJiKka 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 pasJIMUHEIX TeHeTHUeckrx 3abdojieBaHMAX 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 MeXOY DSK30HaMM, KOTOPHEE OOJIKHEL OBTH 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 MOTWMBEIL, 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 [IOJIyYEHU I 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 BMoJIOTUYEeCKOM AKTUBHOCTEIO oI
oByeruveHusa 3aboJieBaHMA, BH3BaAHHOTO MyTallMaMM, CBSA3aHHEMM 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. (maTedTn 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

AHTVMCMEICJIOBaAd MOIOYJIALIMA IIPOLIEeCCHMHI'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 OIIOCPEenynT 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 WJIM 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, LOejlelrM OIOHOTO wWiIu 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 JileT WM3BEeCTHO, UTO »IeJlellMM 9SDK30Ha MJIM 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 TakXe OTMEeTUTL, UTO HEKOTOPHE HalMeHTH C

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

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

OJIUTOPUOOHYKJIEOTUIOB Kak in vitro, Tak M 1in 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 MHOYLMPOBATL IMPONYCK MyTaluuy IeHa MIOI, TeM caMeM BO3Bpalmasd
STHY Jiexalre BHe paMKM CUMTHBAHMSA MyTallMM B PaMKy CUMTHBAHMUSA OJIS
obecrieueHsa BO3MOXHOCTHM MIPOOYLUMPOBAHUS BHYTPEeHHEe YKOPOUEHHOTO,
OOHaKO OYyHKIMOHAJILHOTO 0OeJika OUCTpoduHa. W3BECTHO, 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 4gBJIAJIMCEL OCHOBHHM HalpaBJIeHMEeM IIPedleCTBYIMX WCCJIeOoBaHUN.
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, MCIpallMBaKlMe 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. nybamkaumio 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 TPAHCIOPTHHM O(parMeHT IIenNTuaa, MOTYyT OHTb 20beKTUBHH
OJI YCUJIEHUA I[IPOHMKHOBEHMSA, HalpuMep, AaHTUCMHECJIOBOTO OJIMTOMEepa,
KOHBOIMPOBaAHHOTO ¢ CPP, B KIJIETKY.

HecMmoTpsa Ha 5BTHM yCUIMA, OCTAaeTCAa IHNOTPeOHOCTL B YIYUIIEHHEBIX
AHTUCMEICJIOBEIX  OJIMT'OMepax, KOTOPHE HalleJIEHH Ha BDK30H 53, n
COOTBETCTBYIIIMX bapMalleBTUUSCKUX KOMIIOBULIMAX, KOTOPHE
NOTEeHUIMAaJIbHO MOTYT OBTH I[IPUMEHEHH IJId TepaleBTUUEeCKUX CIOCO0O0B
NIpoOoyuUMpOBaHMA OUCTPpOOMHa M JiedeHud MII.

KPATKOE OIIMCAHUE

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

AHTUCMEICJIOBOM  OJIMTOMEp OJMHOM 25 cyO®bennHuI, CIIOCOBHBIN
CBASHBATLCA C BHOpPaHHOM MUIEHBIO IJIS OCYHECTBJIEHUS MHIYKLUU
IPOIIyCKa DSK30HAa B TI'eHe IUCTPpOOMHA UeJloOBeka, IIPM STOM YKa3aHHHM
AHTUCMEICJIOBOM  OJIMTOMEP COIOEPXMUT IIOCJIeIOoBaTeJIbHOCTL OCHOBAHUM,
KOMILJIEMEHTAPHY 1LIeJIeBOMY Y4YacCTKy 5Sk30Ha b3 npe-MPHK mucrtpodmHa,

oBo3HaAUEHHOMY KakK calT OoTxuIa (CcoemIuMHEeHMd); 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
cobom H5H3A (+36+60) .

B HeKOTOpPEHX BapMaHTax peajiM3aluM OCHOBAaHMSA aHTHUCMEICJIOBOTO
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
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B IpyIToM aclleKkTe HaCTodleIro PacCKpeITMA IIpeIJIOXEHEI
@apMaHeBTquCKMG KOMIIO3MLINN, KOTOPEIE comepxaT KOHEBRI'aTEI

AHTUCMEICJIOBEIX OJIMTOMEPOB COoTJIaCHO HacToAlleMy PaCKPLEITHI u
bapmMalleBTHUUECKM  [IPUEMIIEMEM  HOCUTEJb . B  HeKOTOpPEHIX BapmMaHTax
peaamn3alnmum bapMalleBTUUECKHA IpUeMJIEMBI  HOCUTEJIb npencraejgeT
cobom CoJIeBOM pacTBOp, comepxamuit dochaTHEM Oydep.

B IOpyroM acIleKTe HaCTOoAmeI'0 PacKPHTUSI IPelJIOXEeH CIoco0
JleueHud MBIIEUHOM OUCTPOOUM HomeHHa (MIOI) Y cyOweKTa,
HyXJawnmerocsa B 5STOM, I'Ie YKas3aHHBM CYOLeKT MMeeT MyTaluuin TeHa
oucrTpodmHa, KOoTOopasd MOXeT OHITH CKOPPEKTHUMPOBaHa IIpU  [IOMOIIU
IpOoIIyCcKa BDK30Ha 53, nOpuueM YKa3aHHHEM CIoco® BKJOUaeT BBeIeHUe
CyOBeKTy KOHBIOIaTa aHTUCMHCJIOBOTO OJMUIOMepa COIJIaCHO HaCTOAIeMY
PACKpHTHID. HacTodllee pacKpPHTHE TakXe OTHOCUTCA K  IIPUMEHEHU
KOHEBOIaTOB AHTUCMEICJIOBEIX OJINTOMEPOB COTJIaCHO HaCTOAIeEMY
PACKPHTHUID OJIS M3TOTOBJIEHUSA JIEKAPCTBEHHOTO CpenOcTBa OJg JieueHUd
MBIIEUHOM IOUCTPpOoduM OimeHHa (MOO) vy cybwmekTa, HyXODaomeIr'ocsa B
5TOM, TIOe VYKa3aHHHM CyObLekT uMeeT MyTaluio TeHa »IUCTpodmuHa,
KOoTopasd MOXeT OHTL CKOPPEeKTHUpOBaHa IOIpM I[IOMOIM [IPONYyCKa DK30Ha
53.

B IOpyTroM acleKTe HacCTOoAmeI'0 PacKPHTHUSI OPelJIOXEeH CIocoB
BOCCTAHOBJIEHUSA pPaMKM CUMTHBaHMA MPHK ©JIS OCYymMEeCTBJIEHUS MHOYKIUNA

IIpooyumMpoBaHMA ,JII/ICTpO(l)I/IHa Y cyOBeKTa, rmMermeIro My TalWIo I'eHa
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oucrTpodmHa, KOoTopasd MOXeT OHITH CKOPPEeKTHMpOBaHa IIpU  [IOMOIIN
IpoIlyCcKa DK30Ha 53, nOpuMueM YyKa3aHHHEM cCcIoco® BKJOUaeT BBeIeHUue
CyOBeKTy KOHBOIaTa aHTUCMHECJIOBOTO OJIMIOMepa COIJIaCHO HaCTOAleMy
PAaCKPLETHUD. B OpyToM acCleKTe HacTodlleT'd PaCKPHTUA IIPpeOJIOXeH
crioco6 MCKJKUYeHMsa 5SK30Ha 53 wm3 npe-MPHK nucrtpodmHa B xXone
npolileccuHra MPHK y cyObekTa, MMeKer0 MyTaluil TeHa IUCTPpodMHAE,
KoTopad MOXeT OHTL CKOPPEeKTHpOBaHa I[IpM I[IOMOIM MOIPONYyCKa HDK30HAa
53, mnOpuueMm ykKaz3aHHHM CIOoCO0 BKJIOUaeT BBeldeHMEe CyOBEeKTY KOHBIIaTa
AHTUCMEICJIOBOTO OJIMTOMEpa COIJIaCHO HacCTOodlleMy PacKpHTUD. B Opyrom
acCleKTe HaCTOAWeTO PAaCKPHTUA IIPenjioXeH CIOoCOoD CBA3HBAHMA DK30HA
53 npe-MPHK  gucTpodmHa N cybwekTa, MMermero MY Tallio T'eHa
oucrpodmHa, KoTopad MOXeT OHITH CKOPPEeKTMpOBaHa IIpU  [IOMOIIN
Ipolycka 5SK30Ha 53, mOpuueM YyKaszsaHHHM CcrHoco® 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 NIPpUMEeHEeHU 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
NIpUMeHeHMSI OJIS M3TOTOBJIEHMSA JIEKAPCTBEHHOTO CpencTBa OJIS JIeUueHUI
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 MyTaluuio TeHa
oucrTpodmHa, KOoTopasd MOXeT OHITH CKOPPEKTMpOBaHa IIpU  [IOMOIIN
IpoIyCcKa 3K30HAa 53, 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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ST M OpyI'Me 3aladM ¥ IIpM3HakKy OynoyT OoJiee IIOHATHH I[IpU
pPaccMOTpeHUM Cllenyrmero IIOOPOBHOTO ONMCaHMA COBMECTHO C
JepTexaMu.

KPATKOE OIIMCAHME UYEPTEXEN

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
obecClieueHMa IIpPOIyCKa ©SK30Ha bl, BOCCTaHOBJIEHMA CUMTHBAHUA IIpe-
MPHK B paMke CUMTHBaHNA.

Ha ¢urype 4 npuBeneHa cToJjibdaTasd IMarpaMMa IIPOLEHTHOM HOJIU
IpOIlyCKa ©DK30Ha 53 B 3HOOPOBHX MMOOJIaCcTax UYeJloBeKa C IIPUMeHeHMeM
PMO#1 m PPMO#1 B pa3JIMUHHEX KOHILEHTpaluuax uyepe3 96 UYacoB IIOCJe
oBpaboTKH, omnpemeJsieHHOM MeTomom  OT-IIIP. [IJIaHKM  IIOTpPEemHOoCTeN
NpencTaBJaART cpenHee + C.O.

Ha o¢urypax 5A-5D mnpuBemeHH MNpenCTaBUTeJIbHEE M300paxeHusd,
[IOJIYUYeHHHE IIpM aHallM3e MEeTOIOM BeCTEepH-OJIOTTMHIA IIPU OlIpelelleHUn
Beslka OUCTpO®MHA B UYEeTHPexXITJIaBOM MHIle MbmeM mdx, KOTOPHM BBOIUJIN
PMO (PM04225) wmmm PPMO (PPM04225), B pa3JIMUHEHE MOMEHTH BpeMeHU [7
noHelm (b5A), 30 mgHem (5B), 60 gHem (5C) m 90 mgrem (5D)].

Ha omrype 6A 1puBelleHa JIMHeMHas IMarpaMMa, OoToOpaxammas
IPOLEHTHYK HOOJII0 OUCTPOOMHa  IMKOTO  TUIIa, VHOYUMPOBAHHOTO  C
npuMeHeHreM PMO (PM04225) wmnm PPMO (PPM04225), B UYeTHpPexXIJlaBOM
MBINIe MBIIEM mdx uepe3 90 @#HeM TIocjie MHBEeKLUUM, OIpelelIeHHYID C
IIOMOWIBK aHallM3a MeTOINOM BeCTepH-OJIOTTHHITA.

Ha o¢murype 6B 1puBelleHa JIMHeMHas IMarpaMMa, oOToOpaxammas
IIPOLEHTHYK IOJI0 IIPOIlyCKa DK30Ha 23, MHIOYLUMPOBAHHOI'O C IIPMMEHEeHMEM
PMO (PM04225) wmiam PPMO (PPM04225), B UeTHpexIJaBOM MBIIIle MBIIEH
mdx uepeszs 90 OHeM Hocje MHBEKLUM, OlIpelesleHHyI MeTomom OT-IIIP.

Ha ourypax 7A-7D I[pMBEIeHH IpedCTaBUTeJIbHEEe MW300paxeHusd,
[IOJIYYeHHEEe IIpY aHajin3e MeTOIOOM BeCTepH-OJIOTTUHI'A [IPU OllpelelleHUM
Beska OUCTPpOOMHaA B IOMadparMe Melleld mdx, KOTOPBM BBOOMIM PMO
(PM0O4225) wmmm PPMO (PPM0O4225), B pas3jMUHBEHE MOMEHTH BpeMeHUM [7
oHen (7A), 30 mgHem (7B), 60 gumem (7C) m 90 mguem (7D)].
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Ha omurype 8A 1puBelleHa JIMHeMHas IMarpaMMa, OoToOpaxamnmas
IPOLEHTHYD IOOJIK IUCTpodMHa  OUKOTO  THUIAE, MHIYUUMPOBAHHOTO  C
npuMeHeHreM PMO (PM04225) wmim PPMO (PPM04225), B 1uvadparMe MHIIEN
mdx uyepes 90 @OHeM oCJe MHBLEKLMM, OIpelelJIeHHYI C IIOMOMLI aHalM3a
MEeTOIOOM BeCTepH-OJIOTTHHTA.

Ha o¢murype 8B 1puBeleHa JIMHeMHas IxarpaMMa, oToOpaxammas
IPOLEHTHYID IOOJIO MIPOIyCcKa DK30Ha 23, MHIOYLUMPOBAHHOTO C IIPMMEHEeHMeM
PMO (PM0O4225) wmim PPMO (PPM04225), B mmadparme Memey mdx uepes 90
OHEeM II0CJIe MHBEKINWM, OolpenelJieHHyl MeTomoM OT-IIIP.

Ha ¢urype 9A-9D r1[puBeleHH I[IpPelCTaBUTEJIbHEE UW300paxeHUs,
IIOJIydeHHEe IIpYM aHajlu3e MeTOHOOM BeCTepH-OJIOTTMHITa IIpM OlpelelleHUM
Benka OuUCTpodMHaA B ceplle Memer mdx, KOTOpEM BBOOMUIM  PMO
(PM0O4225) wmmm PPMO (PPM0O4225), B pasJMUHBEE MOMEHTH BpeMeHu [7
nHerm (9A), 30 mHe (9B), 60 mhHem (9C) m 90 mHewm (9D)].

Ha o¢urype 10A 1npuBemeHa JMHeMHasd OuarpaMMa, oOToOpaxamwlas
IPOLEHTHY OOJIO IUCTpOodMHaA  OUKOTO  TuUIla, VHIOIYUMPOBAHHOTO  C
npuMeHeHMeM PMO (PM04225) wmmm PPMO (PPM04225), B cepille MeIel mndx
yepes 90 [mHeM I[ocJe MHBEeKUUM, OIpeleJIeHHYI C IIOMOIbI aHaJjM3a
MEeTOIOOM BeCTepH-OJIOTTHHTA.

Ha ourype 10B mnpuBemeHa JMHeMVHas IMarpamma, oToBpaxammas
IPOLEHTHY IOOJIO IPOINyCcKa DK30Ha 23, MHIOYLMPOBAHHOTO C IIPUMEeHeHMeM
PMO (PM04225) wuiaum PPMO (PPM04225), B cepnue Memel mdx uepes3 90
OHeM IIocJle MHLEeKIUM, olpenelJieHHyi MeTomoM OT-IILP.

Ha durype 11 nIpuBeneH VIMMYHOTUC TOXVMUYE CKUN aHams,
OEeMOHCTPUPYIIIVY OUCTPOOMH B JIEBOM UYeTHPEexXIJIaBOM MBIle MeImel mdx,
VMHOYUMPOBAHHEM C HOpuMeHeHuMeM PMO (PM04225) wmim PPMO (PPM04225).

Ha ourypax 12A-B TIpMBEeleHH OpedCTaBUTEJIbHEHE U300paxeHus,
IIOJIyUeHHHEEe TIIpYM aHajllu3e MeTOIOM BeCTepH-OJIOTTMHTAa OpU OolpelelIeHUN
Beslka IOIUCTpodMHa B cepllle Memed mdx, KOTOPEM BBOOWMIM  PMO
(PM0O4225) wmam PPMO (PPM04225), @nJjs pasiuMuHex pos: 40 wmr/xr, 80
MT/KT n 120 MT/KT.

Ha ¢urype 13 1npuBemeHa cToJifdaTas OuarpaMma, oToOpaxarias
OPOLEHTHYD IOOJK IUCTpodMHa  OUMKOTO  THUIA, VHIOIYUIUMPOBAHHOTO C
npuMeHeHreM PMO (PM04225) wiau PPMO (PPM04225), B cepnlle MHIIeN
mdx, oIpeleJIeHHYK C IIOMOMBID aHallM3a MeTONOM BeCTepH—-OJOTTUHIA

yepes 30 mOHeNM MOCHe WHBEKUMM B Pas3JMuHbBX nos3ax: 40 wmr/xr, 80



14

MT/KT u 120 MT/KT.

Ha ¢urypax 14A-B IIpMBeleHH IIpedCTaBUTeJIbHEEe MW300paXxeHusd,
[IOJIYYeHHEEe I[IpY aHajin3e MeTOOOM BeCTepH-OJIOTTUHI'Aa [IPpU OllpelelleHUM
BeJlka OUCTPOOMHa B IMadparMe Memeld mdx, KOTOPEM BBOOWUIM PMO
(PM0O4225) wmam PPMO (PPM0O4225), @nJjasg pasiauuHuex pos: 40 wmr/xr, 80
MT/KT u 120 MT/KT.

Ha ¢urype 15 mnpuBemeHa cToJsibuaTas OuarpaMma, oToOpaxawilasa
IOPOLEHTHYK  HOOJII0 OUCTPOOMHa  IOMKOTO  THUIlaE, VHOYUMPOBAHHOTO  C
npuMeHeHreM PMO (PM04225) wnyim PPMO (PPM04225), B 1mvadparMe MHIIEN
mdx, OlIpeleJIeHHYK C I[IOMOWBK aHajlM3a MeTOIOOM BeCTepH-OJIOTTUHIA
yepes 30 mOHeNM MOoCJe WHBEKUMM B PasJuuHbeX pos3ax: 40 wmr/xr, 80
mMr/KT M 120 MT/KT.

Ha o¢mrypax 16A-B TI[IpUBEeleHH [IpedCTaBUTEJIbHEE UM300paXeHus,
[IOJIYUeHHEEe IIpM aHaJlM3e MeTOOOM BeCTepH-OJIOTTUMHIAa [IPU OlIpelelleHUM
Bejika IOUCTPpOdMHA B UEeTHPEXIJIaBOM MHIIIE MbIIey mdx, KOTOPHM BBOIMUIIU
PMO (PM04225) wum PPMO (PPM0O4225) B pasimMuHbeix mgos3ax: 40 mr/xr, 80
MT/KT ¥ 120 MT/KT.

Ha ourype 17 npuBeleHa cToJbduaTasa OuarpaMMa, oToOpaxalmas
INPOLEHTHYK  HOOJII0 OUCTPOOMHa  IMKOTO  TUIIa, VHOYUMPOBAHHOTO  C
npuMeHeHreM PMO (PM04225) wminm PPMO (PPM04225), B UYeTHpPexIJlaBOM
MEINIIE MBOIEV mdxX, OINpeleJIeHHYI C IIOMOmMbBI aHaJM3a MeTOINOM BeCTepH-—
BaoTTMHTa uYepe3 30 @OHeM TMocje MHBEKUMM B pPasJMUHBX 1o3ax: 40
Mr/kr, 80 Mrp/kr m 120 Mr/kr.

Ha o¢urype 18 1puBeleHBE LMKJE COUYeTaHWs, BHIIOJIHAEMEE IIPU
OCYyWEeCTBJIEHUN cIriocoBa B cuHTeza PMO.

Ha durype 19 IpuBeneH VIMMYHOTUC TOXVMUYUE CKUN aHams,
DEeMOHCTPUPYIRIIMY OUCTPOOMH ¥ JlaMMHMH B IuvadparMe U cCephlle MHIeN
mdx, MHOYLUUPOBAHHEE C IHIpuMeHeHueM PPMO (PPM04225), B CpaBHEHUUN C
IpUMeHeHMEM COJIEBOTO pacTBOpa y MHMEV mdX M MBIENM OUKOTO THUIA.

Ha o¢murype 20 mnpuBeIeHa cTojifuaTasd IMarpaMMa I[IPOLIEHTHOM HOJIU
IPOIlyCKa 5K30Ha 53 B MmobJilacTax 3IOOPOBOIO UYeJIOBEKa C IIPMMeHeHMEM
PMO#1 ©m PPMO#1 B pa3JIMUHBEIX KOHIeHTpalMax dYepes 96 UYacCoOB IIOCIHe
obpaboTKy, onpenejieHHo MeTomoM  OT-IIIP. [JIaHKM  [IOTpPemHOCTeN
IpencTaBJgT cpenHee = C.O.

[NIOOPOEHOE OIIMCAHUE

BapMaHTBI pealZlmzallii HacCTOoAmMeI'O PacCKpPETMA B LIeJIOM OTHOCATCHA
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K VYJYUIIEHHHM KOHBOT'aTaM aHTUMCMHBCJIOBEIX OJIMI'OMEPOB M crnocofaM mUx
IpVIMeHeHW S, KOTOPHE CIienraJibHO BEIIIOJIHEHH C BO3MOXHOCTLIO
ofeclieueHUsa MHOYKIUK IIPOINyCKa HSK30HA B TeHe OUCTPpOoOMHAa UeJiOBEeKa.
IucrpodmuH wUI'paeT KU3HEHHO BaXHYK pPOJIb B  QYHKLUUM MBI, u
pPas3JIMyuHEeE CBA3aHHEE C MEBIIILa MM 3aboJieraHnAa XapaKTepnus3synTCcHa
MyTaHTHEHMM opMaMu 53TOTOo TI'eHa. COOTBETCTBEHHO, B HEKOTOPHX
BapmuaHTax peaamnsanmum YIIydlle HHEE KOHBIOT'a ThL AHTUMCMEICJIOBHIX
OJIMT'OMEPOB, OIMCAaHHEE B HaACTOAIEM OOKYMEHTe, MHIOYLUPYIT IIPOIIYyCK
DK30Ha B MyTaHTHHX Q¢opMax I'eHa IOUCTpodMHa UYeJloBeKa, TaKMxX Kak
MYyTaHTHEE TeHH OUCTpodMHa, OOHaApPYyXeHHHE I[IPpM MHIIEUHOW IUCTPOOUU
HOomeHHa (MIOI) M MBIIeYHOM IMCTpodumM Bekkepa (MIOB) .

BciencTBUe abeppaHTHHX COOHTHMM CcIJlaicMHT'a MPHK, BEI3BaHHEX
MyTalMsaAMK, DKCIPeCCUsa DTUX MYTaHTHHEX TI'€eHOB OUCTPpOdMHa UYeJIOBeKa
OpuBOoOUT JMOO K 00pasoBaHML OedeKTHOTO Oejyika OUCTpodmHa, JmUdO
BOOOIme He [IPUBOIOUT K 0Bpa30BaHUD oIpenejiaeMBIxX KOJIMUECTB
OUCTPpOdMHA —  COCTOAHUE, KOTOpOe BemeT K pa3JIMuHeEM OdopMaM
MEIIEYUHOM IUCTPOOMM. O KOPPEeKUMM DTOTO COCTOSAHMSA OCYIEeCTBJIST
TUOPUONBALINIO KOHEOI'aTOB AaHTMCMEICJIOBEIX OJIMT'OMEPOB COTJIaCHO
HacToAmeMy PaCKPHTUIO C BHOPAHHEMM YyduacTKaMM I[IPeNpolleCCUPOBaAHHOM
MPHK MyTaHTHOT'O T'eHa IMUCTPOOMHa UeJlIoBekKa, MHIOYLMPYIT IIPOIYyCK
SK30Ha U OudpdepeHUMaNIbLHEY CIJIaiCMHI B 5STOM, B IIPOTMBHOM CcJiyuyae
nomBeprawmerics abeppaHTHOMY CIJlaicuHTy, MPHK nucTtpodmHa, M TeM
caMeEM ofecrneumMBamRT BO3MOXHOCTE MNIPOOYLUMPOBAHMSA MBIIEUHBEMM KJI€TKaMM
TPaHCKPUIITAa MPHK, KOTOPLIM KOOUpyeT GYHKUMOHAJILHEIM OeJlok
OIVCTPOdMH. B HEeKOTOPHX BapMaHTax pealu3aluM IIOJIYUeHHHM OeJIoK
OIVCTPOodUH He o00sg3aTelIbHO OpencTaBJgeT codbor dopMy IUCTpodMHA
«KIVUKOTO  THIIaY, a CKOopee TIIpencTaBJigeT CcoBOM YyCeueHHY, HO
OYHKUIMOHAJIBEHYID QOopMy IMUCTPOOMHA.

Brnaronmapsa MIOBHIIEHUI comepXaHmsa OYHKUIMOHAJIBEHOTO Oelka
OMCTPOdMHA B MBI e YHEIX KJIeTKax, 23T U moaoOHHE BapMaHTH
peanr3aly [OPUITOIOHE IOJI9 [IPVMMeHeHUS IJIS [OPOQMIIaKTHUKM WM JIeUeHUS
MBIIEUHOM IUCTPOOMM, B UYACTHOCTM, TaKuxX QOPM MBIIEUHOM OUCTPOOUM,
Kak MIOIO ©m MIB, KOTOPHE XapaKTepu3ylTca 5BKcOpeccruel nedeKTHHX
bopm Oesxka OuUCTpod®MHa BCJIEICTBMe abeppaHTHOTO CIlaWcuHTa MPHK.
KoHKpeTHEIE  KOHBOTATH  aHTUCMHBICJIOBHEHIX  OJIMT'OMEPOB, ONIMCaHHEIE B

HacToAdmeM IOTJOKYMEeHTEe, IOOITIOJIHMTEJIEHO obecrneunBamnT YIIYUIIeHHOE,
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crneuud@muuHoe IJIA D3K30HOB IOUCTPOQMHA HalleJIMBaHMe I1I0 CPaBHEHMK C
OIPpYTVMM  OJIMT'OMEpaMu, M, TakuMm oO0pasoM, MVMEeKT 3HauMTeJIbHBIE U
[IPVMEHVMEIE Ha IpakKTuKe nperMymecTBa infe) CPaBHEHUIO C
aJlbTepHaTUBHEIMKM ClocofaMu JieueHMS COOTBETCTBYHIMX (QOPM MHIIEUHOM
OUCTPOGUM.

TakuMm o0O0OpasoM, HaACTOAllee PaCKPHTUE OTHOCUTCHA K KOHBOI'aTaM
AHTUCMEICJIOBHX OJIMITOMEPOB, COIepXallyM :

AHTUCMEICJIOBOM  OJIMTOMep OJMHOM 25 cyObeImHu’Il, CIIOCOOHHM
CBASHBATHLCA C BHOpaAHHOM MMIIEHLID OJIS MHOYKLUMM I[IPOIIyCcka DK30Ha B
TeHe IUCTPOOMHA UeJloBekKa, I'Ie YyKas3aHHBM aHTHUCMECJIOBOM OJIMI'OMEP
COOEPXUT IIOCJIENOBATEJILHOCTL OCHOBAaHMUM, KOMILJIEMEHTAPHYID leJIeBOMYy
y4acTKy 2K30Ha b3 npe-MPHK numcrtpodmHa, oOOBHAUEHHOMY KaK CauT
oTxKUITa; u

IPOHMKAKIMMY B  KJETKY IenTun (CPP), KOHBIOTUPOBAHHHM  C
AQHTUCMEICJIOBEM OJIMTTOMEPOM I[IOCPENCTBOM JIMHKEPHOTO ¢QparMeHTa.

B HeKOTOPHX BapMaHTax peaJu3aluM calT OoTXuIa IIpelcTaBJIgeT
cobom H53A (+36+60) .

B HeKOTOpPHX BapMaHTax peajM3aluy OCHOBAHMA AaHTUCMBICJIOBOTO
oJIMTOMepa CBfA3aHE C MOPQOJMHOBEIMM KOJIBLIEBHMM CTPYKTypamu, IT'Oe
yKa3aHHEEe MOPQOJIMHOBEIE KOJIblleBEle CTPYKTYPEH CcoeIVHEHH
bochopcomepxallMM MeXCYOBEeOMHUUHEIMM CBSA34AMM, COeIMHANIMMM aTOM
az’oTa MOPQOJIMHA OIHOM KOJILLEBOM CTPYKTYPH C 5/ -5K30LUUKINUECKUM
aToMoOM YIJlepoIa CoCelHelM KOJILIEeBOW CTPYKTYPH. B  HEeKOTOPHX
BapMaHTax pealu3aluy OIPpOoHMKAaMIMY B KJIETKY IIelTHUO IpelcTaBJigeT
cobomm Ry, U JMHKEPHHM O(QparMeHT OpencTaBjsgeT cobo¥ T1TJMLIMH. B
HEeKOTOPHX BapMaHTax peau3aluM aHTUCMBCIOBOM OJIMTOMEP COOEPXUT
IocJleIOBaATeJILHOCTE OCHOBaHMM, o0OO03HaueHHYID kak SEQ ID NO: 1, rme
Kaxmoe OCHOBaHME-TIPOM3BOOHOE TVMMVHAa (T) HeoOsa3aTeJIbHO
opencraBJgeT CcoOOM OCHOBaHMe-IIPpOM3BOIOHOe ypaumia (U).

Ecim He yKazaHO MHOe, BCe TexXHMUYEeCKME WM Hay4UHEEe TEepMUHE B
KOHTEKCTEe HaCTOoAmeI'o OIMCaHMA MMeRnT TO Xe 3HaueHre, KOoTopoe
OBOHUHO  TIOHMMAT CIelMaJIMCTEL B  00JlacTM  TeXHUKH, K KOTOpoMu
OTHOCUTCH HacToAlmee PaCKpPETHUE . HecmoTpsa Ha TO, UTo npu
OCYIECTRBJIEHUM WJIM TeCTUPOBAHUM HACTOAmMETrOo M300peTeHMs MOTYT
IPMMEeHSATHCS JIoOHEe CIIOCOOH n MaTepWaJlH, Moo OHHE VI

SKBMBaJIEeHTHEE OIIMCaHHBEM B HacToAdleM IJOKYMEHTE, OIIMICAaHEL
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IpennouTuTesIbHEEe CIOCOOH U MaTepuaJe. g I1ejleM HaCTOAMeTo
PACKPHTHUSA HWXe OolpenesieHH cJelylmye TepMVHEH.

I. OnpeneneHmusa

Ilono TEePMVUHOM KIIPUMEPHO» nompasyMeBaeTCHd KOJIMYeCTRBO,
YPOBEHL, 3HaueHMe, UMCIIO, 4YacToTa, IIPOoLeHTHasa »OOoJid, BeJIMuMHa,
pasMmep, UMCJIO, Macca WIM OJMHa, KOTOPHE M3MEeHAKTCA B IIpenejax
30, 25, 20, 15, 10, 9, 8, 7, 6, 5, 4, 3, 2 wim 1% O OTHOINEHMUID K
YKa3aHHOMY KOJIMUECTRY, YPOBHD, 3HAUEHUD, UnCIY, JacToTe,
IIPOLIEHTHOM IoJie, BeJIMUMHe, pa3Mepy, UucIy, Macce WIM OJMHE.

TepMMH «aJIKMJI» COIJIACHO HaCTOAlleMy PaCKpPHETHUD, ecyiM  He
yKaszsaHo MHOE, OTHOCUTCHA K HaCHIIEHHOMY YyIJIeBOOOpOOY C
HepasBeTBJIEHHOM WMJIM pPa3BETBJIEHHOM ILelbld. B HEKOTOPHX BapMaHTax
peaamnsanmum aJIKMJIbHa4gd TpyIina npencraBjgeT cobom IePBUYHLIM,
BTOPUUHLM WJIM TPETUUHEM YIJIEBOIOPOIL. B HEKOTOPHX BapMaHTax
peaqmMzaluy aJIKMJIbHad TpyIlla COOEepPXUT OT OIOHOTO OO OeCATHM aTOMOB
yoJiepoma, TO eCcTh IOpencrarjgeT cobdon C;—C;g ajJkmiI. B HEeKOTOPHX
BapMaHTax peajuszaluM aJIKMJbHad Tpylla COOHepXuT OT OIOHOTO IO
mecTM aTOMOB YIJlepola, TO eCcTb IIperncTaBjgeT cobomm Ci—Cg ajxmi. B
HEKOTOPEIX BapMaHTax pealusaluM aJIKUJIbHad Tpylna BeOpaHa U3
TPyNIe, cocTodmer w3 wMmeTtuya, CFi;, CCl,, CFCl,, CF,Cl, »Tuia,
CH,CF;, CF,CF;, mnponwmia, un30oIponuia, OyTwmia, MU300yTUIa, BTOp—

oyTmia, T-0yTuila, I[IeHTuUIa, W30IeHTua, HeolleHTuUsIa, TeKcuia,

N30T EeKCuila, 3-MeTuJIIeHTuJa, 2, 2—-0Me THUJIOYy TIJIa u 2,3
OMMe THUIJIOY TIJIa . TepMUH BKJIIOUAET Kak 3aMelleHHEE, Tak u
HezaMelleHHEe aJIKMJILHEE TPYIIIIH, BKJIIOUA I TaJIOTeHVMPOBAaHHEE

AJIKMJIbHEE TPYINE. B HEKOTOPHX BapMaHTax pealu3aluM aJIKMJIbHas
TpyIna nIpelcTaBJIAET cobom dTOPUPOBAHHY AJIKMJIbHYIO TPYINy .
HeorpaHnumBawmmMe OIPMMEPH OQParMeHTOB, KOTOPHEMM aJIKMJIbHAA Tpylla
MOXeT OBTL 3amelleHa, BHOpaHE M3 TPYINE, COCTOAmEeN M3 TaJloTeHa
(pTopa, xJopa, OpoMa WIM Moma), IUIPOKCMIIA, aMMHO, aJIKMJIaMWHO,
apuJiaMMHO, aJIKOKCH, apuJIOKCH, HUTPO, ILMaHO, CYJLOOHOBOM KMCJIIOTH,
cyJibdara, bochoHOBOM  KMUCJIIOTH, dbochbaTa wmim  dpocdhoHaTa, JInBo
HezalMIeHHEIX , JMBo  BamMIeHHHX B CcJydae HeoOXOoOMMOCTH, Kak
M3BECTHO ClHelMaJMCcTaM B »aHHOM oBJlacTu TexXHUKM, HalpuMep, Kak

yKasaHO B MCTOUHMKe Greene, et al., Protective Groups in Organic
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Synthesis, John Wiley and Sons, Second Edition, 1991, BKJIOUeHHOM
B HacTodllee OIMCaHMe IIOCPeICTBOM CCHUIKM.

lloopazyMeraeTCH4d, gTo TepMUH «KoTOpAad MOXeT OBITH
CKOPpeKTUpOBaHa IIPpM IIOMOIM IIPOIIyCcKa DK30Ha 53», MCIOJIbL3YyeMHl B
HacToAmeM HOKYyMeHTe IIPUMEeHUTeJILHO kK CyObhekTy WM [DalMeHTy,
BKJIOUaeT CyOBLeKTOB U IallMeHTOB, MMelMMX OIHY MM O0oJiee MyTaluUM B
TeHe IUCTPOOMHA, KOTOPHE B OTCYTCTBME IMPOIyCKa 5SK30Ha 53 mpe-—
MPHK 1mmcTpodMHa BHBHBAT CIOBUI' pPaMKM CUMTHBaHMSA, TeM CaMbM
Hapymasd TpaHcJaauuin npe-MPHK, UTO IOIPUMBOOMT K  HEBO3MOXHOCTU
IpOoOylUMpPOBaHUSA OYHKIUMOHAJIBLHOTO VI MNOJIYQYHKIIMOHAJIBEHOTO
OIVMCTpOodMHa Y YyKasaHHOTO CcyOBbeKTa WM DallMeHTa. I[IpMMepH MyTalui B
TeHe OUCTPOOMHA, KOTOPEHE MOTYT OHTE CKOPPEKTHMPOBAHE I[IPM IIOMOIIN
IpoIlyCKa DK30Ha 53, BKILUAKLT, HalIpMUMep, »OejleuuMu DK30HOoB 42-52,
»k30HOB 45-52, osx30HOB 47-52, sk30HO0B 48-52, »k30HOB 49-52,
5K30HOB 50-52 wmam »K30Ha 52. OnpelnejieHMe HajJuuua Yy IIalMeHTa
MyTaluyM B T'€He »OUCTPpOo®MHA, KOTOopas MOXeT OBTH CKOPPeKTHMpOBaHa
OpM TIIOMOWM IIPOIlyCKa DK30Ha, HAaXOOMUTCHA B KOMIIETEHUMM CIeluamcTa
B IaHHOM of6JacTu TexHUKM (CcM., HaopuMmep, Aartsma-Rus et al.
(2009) Hum Mutat. 30:293-299; Gurvich et al., Hum Mutat. 2009;
30(4) 633-640; um Fletcher et al. (2010) Molecular Therapy 18(6)
1218-1223) .

TepMUH «OJIMTOMEP» COTIJIACHO HACTOANEeMY PAaCKPHTHUIO OTHOCHUTCS K
mocJjiefoBaTeJIbHOCTHU CcyOBbeIMHNII, CoOeIMHEeHHBIX MeXcyObe IMHNUHBMM
CBA3AMM. B HEKOTOPHX CJYyUYasxX TepMMH «OJIMTOMEP» MCIOJb3yeTcd IJiA
0003HaAUEeHUSI «AaHTUCMECJIOBOTO OJMUIOMepa». B cllydae «aHTUCMEBICJIOBHX
OJIMTOMEPOB» Kaxdas cydbeIMHMIIa COCTOUT M3: (i) caxapa pubO3H WM
ero ImOpomMs3BOOHOTO M (ii) asoTucToro (HYKJIEOTHMOHOTO) OCHOBaHUA,
CBA3aHHOTO C HMM TakuM o00pasoM, UTO IIOPAOOK ClapUBalluxCcsa
bparMeHTOB OCHOBaHUM  oBOpal3yeT IIOCHIeIOoBaATEeJILHOCTDL OCHOBAaHUM,
KOMILJIEMEHTAPHYID 1IeJIeBOM II0CJeIOBaATEeJIbHOCTM B HYKJIIEMHOBOWM KUCJIOTE
(kak MOpaBMJIO, PHK) coIJlacHO IpaBUJy  CcllapuMBaHUL OCHOBAaHUMN
YorcoHa-Kpuka, C IoJIydeHreM reTeponyIlJiekca HYKJIEMHOBASA
KMCJIOTa :: OJIMToMep B IOpelejax 1LeJleBOM  [IOCHelOoBaTeJILHOCTU  IIpUu
YCJIOBUM, UYTO JMOO cyObelMHMIla, JMOOo MexcyObeIMHMUYHas CBS3b, JMOO
M TO M IOpyroe He ABJATCHA BCTpeUanNMMUCS B OIpUpode. B HEeKOTOPHIX

BapMaHTaxX peaJinmsallll AHTHCMEICJIOBOM oJIMIoMep IIpencTaBJIdeT cobom
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omroMep GQochopommamMmumaTa MopdoJsmMHa (PMO). B »OpyrMx BapMaHTax
peajJu3alMy  aHTHUCMBICJIOBOM  OJIMTOMep  IOpelcTaBJjfgeT cobonm 27 -0-
MeTuindhochopoTMOaT. B IpyTrMxX BapMaHTax pealr3aluy aHTUCMBECJIIOBOM
OJIMTOMEP COTJIacHO HaCTOAMEMY  PACKPHTUEL  I[IPeICTaBJIAET cobom
MNENTUIO—HYKJIEMHOBYK KHUCJIOTY (IIHK), B3aKpHTYy® HYKJIEMHOBYK KUCJIOTY
(BHK) MM MOCTHMKOBYI HYKJIEMHOBYID KUCJIOTY (MHK) , TakKyon Kak
HYyKJIEMHOBAa4 KMCcJIoTa c 2'-0,4"'"-C—-3TUJIEHOBEIM MOCTMKOM (ENA) .
IpyTrre nOpuUMepspealiM3allMM OIIMCaHB B HACTOSAIMEM PaCKPHTUU.

TepMMHE «KOMILJIEMEHTAPHEM» UM «KOMILJIEMEHTAPHOCTL» OTHOCATCSA K
OBYM VI BoJiee oJIMIOMepam (KaxOea us KOTOPEIX COIEPXUT
[IOCJIEIOBATEJIbHOCTE Aa30TUCTHX (HYKJIEOTUMIOHHX) OCHOBAaHMM), KOTOpPHE

CBA3aHEl OpyI' C IpyI'OM IIO IIpaBuMjiaM CllapMBaHMA OCHOBAaHMM YOTCOHa—

Kpuka. Hanpumep, [IOCJIeOOBATEJIbHOCTE  a30TUCTHX (HYKJIEO TUIOHEIX )
ocHoBaHuUM  «T-G-A (57037 )» kKoMILJIeMeHTapHa IOCJelOoBaTeJIbHOCTU
a30TMCTEIX (HYKJI€OTUIHBIX ) OCHOBAHUM «A-C-T (37057 )y ».

KoMIJIeMeHTapHOCTEL MOXeT OHTh «YaCTMUHOM», KoI'la MeHee BCexX
a30TUCTEIX (HYKJIEOTUIIHEIX ) OCHOBaAHUIM IOaHHOM IIOCJIeHOBAaTEJIbHOCTHU
a30TUCTHX (HYKJI€OTUIOHEIX ) OCHOBAaHUM COOTBETCTBYIOT opyTon
IOCJIeNOBATEJBEHOCTY a30TUCTHX (HYKJEOTUMOHBEIX) OCHOBAHUM COIJIACHO
npaBujlaM cClapMBaHMA OCHOBaHMM. HamnpuMep, B HEKOTOPHX BapraHTax
pealMzaluMy KOMILJIEMEHTAPHOCTL MeXOy MHOaHHOM IIOCJIeNOoBaTeJIbHOCTHIO
A30TUCTHX (HYKJEOTUIOHEIX) OCHOBAHMM U IOPYyTOM IIOCJHIeOOBaTeJIbHOCTHIO
A30TUCTHX (HYKJIEOTUMIOHEX) OCHOBaHMM MOXET COCTaBJIATL IIPUMEPHO
70%, npuMepHOo 75%, npuMepHo 80%, npuMepHO 85%, npuMepHOo 90% wmim
npuMepHo 95%. WiaM, B KaueCcTBe IMPOOOJIKEHMS IIpUMepa, BO3MOXHA
«IIOJIHaa» wWiIn «adbcosmoTHasa» (100%) KOMIIJIEMEHTAPHOCTE MeXOy HOaHHOU
IIOCJIENOBATENBFHOCTER a30THUCTHX (HYKJEOTUAHEX) OCHOBAHUM M OpyTou
IOCJIENOBATENBHOCTER a30TUCTHX (HYKJIEOTUIHHX) OCHOBaHUM. CTeleHb
KOMIIJIEMEHTapPHOCTHU MeXIY IOCJIENOBATENIBHOCT AMU a30TUCTHX
(HYKJIEOTUIIHEX ) OCHOBaHMM  OKa3HBaeT CyleCTBeHHOe BJMSAHME  Ha

50PeKTUBHOCTL M CUIIY ITUMOPHMIM3AlNMM OaHHBX II0CJIeIOoBaTeJIbLHOCTEM.

TepMMHE «5bbeKTUBHOE KOJIMYEeCTBO» ! «KTepalleBTUYeCKM
29beKTUBRHOE KOJIMYeCTBO» COIJIaCHO HacTodleMy PaAaCKPEITHIO
VMCIIOJIE3YKTCHA B3alVMMO3aMeHAEeMO n OTHOCATCA K KOJIMYEeCTBY

TepalleBTUYeCKOI'O COeIVMHEeEHIMA, TakKoTO Kak aHTHUCMECIJIOBOM OoJIMMTOMED,

KOTOpOoEe BBOIAT CYyOBLEeKTy—MJIIEKONIUTaKneMy JMOO B BUIE OHHOKpaTHOﬁ
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0O3E, JMOO B BMIe UYacCTU CepUM IO3, KOTOpoe MABJAeTCHa 5OOeKTUBHEM
0JIs [IOJIy4YeHUd xKeJlaeMoT'o TepalleBTUUeCKOT'O shderTa. IOia
AHTHCMEICJIOBOT'O OJIMT'OMepa DToT 500eKT, KaK [IpaBWIOo, OOCTUIaeTCHd
oyTeM  I[IOLaBJIEHUA TPaHCIIALUN VI €CTeCTBEHHOT'O CILJIaiCMHT a—
IpoLeCcCUHTa BHIOpaHHOM 11eJIeBOM [IOCJIeIOBaTEJIbHOCTH W
IPOOyLUUPOBaAHU A KJIMHUYEe CKU 3HaYVMOT'O KOJIMYeCTBa OUCTPOdUHA
(cTaTHMCTUUeCKasa BHAUMMOCTL) .

B HeKOTOpPHX BapMaHTax peajus3aunu >00eKTHBHOE KOJIUUECTBO
cocTaBJigeT 0 MeHbmel Mmepe 10 MI/KD wiaM 110 MeHbmer Mepe 20 MT/KTD
KOMIIO3ULNY, COIepXallel aHTUCMECJIOBOM OJIMTOMEp, B TeueHMe Iepuola
JleueHa CyObekTa. B HEKOTOPEHX BapMaHTax peans3auum s300eKTHUBHOE
KOJIMYEeCTBO COCTaBJLgeT IO MeHbmer Mepe 20 MI/KI' KOMIIO3UUNMA,
comepxXalmell aHTUCMEICJIOBOM OJIMTOMep, HJA YBEJMUYEHMA KOJIMUeCTBa
IUCTPOOUH-TIOJIOKUTEJILHEX BOJIOKOH Yy CyYOBeKTa I[I0 MeHbIeM Mepe IO
20% oT HOpMEI. B HeKOTOPHX BapMaHTax peaju3auuu >0PeKTUBHOE
KOJIMUECTBO COCTAaBJISEeT IO MeHbmeld Mepe 10 MI/KD' MM IO MeHbIIEHR
Mepe 20 MI'/KT KOMIIO3ULMM, COHEepXalel aHTUCMBCJIOBOM OJIMTOMEP, IJIS
crabunmMszanmy, IHNOOOepPXaHUA WM VYIYUYIIeHMA PacCTOAHMA XOOBOH Y
IauveHTa Jo He ©0OoJjilee ueM 20% gpgeduumTa, HallpuMep, B TecCcTe
meCcTUMUHY THOM XOOL OLL (6 TIIX) , 1o CpaBHEHUI co 300POBEIM
CBEPCTHUKOM. B  paszjmMuHBEX BapuaHTax peajJmusaluu 50dexrTUBHOE
KOJIMUYECTBO COCTaBJISEeT OT IO MeHbmel Mepe 10 MT/KT mo mnpuMepHO 30
MI'/KT', OT IO MeHbmel wMepe 20 wMr/xr no mnpuMmepsHo 30 Mr/kKT, OT
npruMepHo 25 MT/kr pmo mnpuMepHo 30 MT/KT WiaM oOT npuMepHo 30 MID/KT
oo [IPUMEPHO 50 wmr/kxT. B  HeKOTOpPEHX BapMaHTax peajin3alun
20PeKTUBHOE KOJMUECTBO COCTAaBJAeT npuMepHo 10 Mr/xr, npuMepHOo 20
MT'/KT, mOpuMepHo 30 MI/kT wiaM IOpuMepHo 50 MT/KT'. B OpyTroM acleKTe
5bbeKTUMBHOE KOJIMUECTBO COCTAaBJIAET I[IO MeHblleM Mepe OpuMepHo 10
MT' /KT, mnOpuMepHo 20 Mr/kr, nOpuMepHo 25 Mr/xr, npuMepHo 30 MI/KTD
i oT InpuMepHo 30 Mr/xkr pmo npuMepHo 50 MI/KT B TeueHMe IIO
MeHbllel Mepe 24 HeIeJlb, I[IO MeHbIleM Mepe 36 HeOeJlb WM 10 MeHbIen
Mepe 48 HelleJlb 0JIg  YBEJIMUEeHUA TakuM  ofpa3oM  KOJMUYeCcTBa
IUCTPOOUH-TIOJIOKUTEJIEHEX BOJIOKOH Yy CyOBeKTa IO IO MeHBIeM Mepe
20%, npmMepHOo 30%, npmuMepHo 40%, npuMepHo 50%, npuMepHOo 60%,
npuMepHo 70%, npuMepHo 80%, npumMepHOo 90%, npuMepHO 95% OT HOPMEL

M cTabuimM3aluuy WM YJIYUIIeHU S paccrTodHMA XOObLOE Yy IIallMeHTa OO He
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BoJjiee ueMm 20% nmedpuumTa, HampuMmep, B 6 TIX, 1O CpaBHEHU CO
3OOPOBEIM CBEPCTHMKOM. B HEeKOTOPHX BapuaHTax peajJu3ally JIeUeHue
IIPUEBOINT K YBEJIMUEHMIO KOJMUECTBA AOUCTPOPUH-TIOJIOXKUTEJIEHEX BOJIOKOH
y naumeHTa no 20-60% miam pgo 30-50% OT HOPMH.

TepMMHE «YCUIIMBATBE» WM «KYCUIIEHME», WM KIOBHIMATE» WM
KIIOBHIIEHUE, VI KCTUMYJIMPOBATE» VIV KCTUMYJIMPOBaAHUE»
(CTUMYJIALMS) B 1LIeJIOM OTHOCATCS K CIHOCODHOCTM OIOHOTO MIM 0OoJiee
KOHBIOI'aTOB aHTMCMEICJIOBBIX OJIMTOMEPOB VIV bapMalleBTUUYECKMUX
KOMIIOBUILMM BHB3HBATL WM OOYCJHOBIMBATE OOJBIMNM QUBMOJIOTHNUECKUN
oTBeT (TO ecThb Hnocjenywoimme >0QeKTH) B KJIeTKe WIM Yy CyOBekKTa IO
CpaBHEHMK C OTBeTOM, OOYCJIOBJIEHHEIM JIMOO OTCYTCTBMEM KOHEBIOI'aTa
AHTUCMEICJIOBOT'O OJIMTOMEepa, JMOO KOHTPOJIBHHM COeOVMHEHMEM. DBOJIbINUM
OUBKOJIOTUUECKUY  OTBET MOXeT  BKJIOUATL IIOBHIIEHHYID  BKCIPeCCHU
byHKUMOHAJIEHOM GopME Oejika OUCTPpOodMHAa WMJIM IIOBHIEHHYI CBSA3aHHYI C
IUCTPOOMHOM OMOJIOTHUUECKY aKTMBHOCTL B MHIMEUHOW TKaHM HapAny C
IPYyTUMM OTBEeTaMM, OUEeBMOHBIMM M3 IIOHMMAaHMSA HaHHOM OO0JIaCTU TexXHUKU
M HacTodlmeI'o oIMcaHuA. Takxe MOXeT OHTH ONpelelIeHO YyBeJIMUueHNe
GYyHKUIMM MBI, B TOM UMCIe YBeJMUeHMEe WM YJyudlleHVe QYHKLUUM MBI
Ha nOpuMepHOo 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%,
13%, 14%, 15%, 1e6%, 17%, 18%, 19%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, b55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% mum 100%. Taxxe
MOXeT OHITH omnpenejieHa IpOolLleHTHAasA OOJIS MBI e UHBIX BOJIOKOH,
SKCIPECCUPYIMNX  OYHKUMOHAJILHEM  OUCTPOOUH, BKJIOUAd I[IOBBIIEHHYIO
DKCIIPpeccurn IucTpodmHa B nOpuMepHo 1%, 2%, 5%, 15%, 16%, 17%, 18%,
19%, 20%, 2b%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, ©90%, 95% wmmm 100% MBIIEUHHEIX BOJIOKOH. HamnpuMmep, OBIO
[IOKasaHo, 4YTo ecyin 25-30%3 BOJIOKOH DJKCIPECCUPYRT IUCTPOOMH, MOXET
IPOUCXOIWUTE  VYJydlleHre  (QYHKLUMM MBI Ha  OpuMepHo  40% (cMm.,
HanpuMep, DelloRusso et al, Proc Natl Acad Sci USA 99: 12979-
12984, 2002). «IIoBHIIEHHOE» WM «yBeJIMUEeHHOEe» KOJMUeCTBO, Kak
OpaBuJIO, IIpedcTaBJIgeT COoOOM «CTAaTUCTHMUECKM SBHauMMoOe» KOJIUUEeCTBO
M MOXeT BKJIOUAThL yBeJMuenue B 1,1, 1,2, 2, 3, 4, 5, 6, 7, 8, 9,
10, 15, 20, 30, 40, 50 wmmm ©OoJjee pas (Hanpumep, 500, 1000 pas,
BKJIOUAA BCEe 1LIeJIOUMCIJIEHHEE W HelleJIOUMCJIEHHBE 3HAUEeHUd  MexIy
YKa3aHHBEMM 3HadyeHuamu OoJjiee 1), Hanpmmep, 1,5, 1,6, 1,7, 1,8 wu

TakKk pgaJiee) TII0o CPaBHEHNVK C KOJIMYeCTBOM, IIOJIydaeMEIM B OTCYTCTBUE
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KOHBOTaTa AaHTUCMHCIIOBOTO OJIMI'OMeEpa (B OTCYTCTBMEe aleHTa) WIM B
IIPUCYTCTBUM KOHTPOJIBHOTO COEINVHEHNS.

B KOHTEKCTE HaCTOAMETO OTIMCaHMA TEPMUHE  «KQYHKLIMA» WU
KOYHKUIMOHAJILHEIM» M TOMYy I[OHODOHHE OTHOCATCA K OMOJOTMUECKOM,
bepMeHTaTUBHOM MJIM TepaleBTUUECKOM QYHKINWM.

«OYHKIMOHAJILHEM» OeJIOK OUCTPOOMH B 1LIeJIOM OTHOCUTCSA K OeJIKy
OuCcTpoduuy, obJlajawnmeMy OOCTAaTOYHOM OMOJIOTMUECKOM aKTUMBHOCTLIO
oJis YMEHBIIEHN 4 Iporpeccupynimen oerpajallMyM  MBIIEYHOMN TKaHU,
KOTOopasas B TIPOTMBHOM CJydyae xXapaKTepHa OJ4 MBEIeUHOV OucTpoduwu,
KakK IpaBMJIO, IO CpPaBHEHMIO C M3MEeHeHHOM WM «IOedeKTHOM» QopMon
feJika IUCTPOOMHaA, KOTOpasd IIPUCYTCTBYET Y HEKOTOPHX CyOBEKTOB C
MIOO wmam MIOE. B HEeKOTOPHX BapMaHTax pealu3aluuy OyHKUMOHAJLHBM
BeJIOK OMCTPOOMUH MOXeT oOJjamaTb oOpuMmepHo 10%, 20%, 30%, 40%, 50%,
0%, 70%, 80%, 90% wmimm 100% (BrJOUAS BCe LeJIOUMCJIEHHBE 3HaueHUS
MeXIy YKa3aHHBMM 3HaueHUAMM) OMOJIOTMUECKOM aKTUMBHOCTM IUCTPOdMHA
IOIUKOTO THUNa Iin Vitro WIM Iin VIiVOo TIPpU ONpenesjIeHMM B COOTBETCTBUM
CO CTaHIOapTHEMM MeTOoOMKaMM B HOaHHOM o00JlacTM TexXHMKM. B KauecTBe
OOHOTO M3 IIPMMEPOB CBs3aHHass C IOUCTPOOMHOM aKTMBHOCTDL B
KYJIbTYPpax MHIIEUYHHX KJIETOK In Vitro MoxeT OHTE oOlpenejieHa IIO
pasMepy MBIIEUHHEX Tpybouek, opraHM3alun (MM  Ome30opTraHu3aluM)
MUODUOPMIIII, COKPATUTEJILHOM aKTUMBHOCTM UM CIIOHTAHHOM KJacTepu3aluu
PEeLerNTopOoB alleTUJIXOJIMHa (CM., HamopuMmep, Brown et al., Journal of
Cell Science. 112:209-216, 1999). MogmesM Ha XMBOTHHEX TakKxe
ABJIAKTCA ILEHHHMM pPecypcaMM OJIS M3y4UYeHMa DaTor'eHe3a 3aboJieBaHUA U
oBecneunBamnT CpeIncTRBa nJis OLIEHKM  CBS3aHHOMU C OMCTPODMHOM
AKTHMBHOCTHM. [IBYMS M3 HauboJjlee MUPOKO MCIOJb3YEeMEX MoIeJiel Ha
XM BO THEIX OoJIs uccJenoBaHmsa — MO ABJIAIOTCS  MBIIM C MBEIIEUHOM
oIVCcTpoduel, clellJIeHHOM C X—-xXpoMocomoM (mdx), M co®akKu C MBIIEeUHOMN
OIVCTPpOodMEel 30JIOTUCTHX peTpuBepoB (GRMD), U Te, M IpYyIHMe SABJISTCH
IVUCTPOOUMH-OTPULIATEJIEHEMY (CM., Hanopumep, Collins & Morgan, Int J
Exp Pathol 84: 165-172, 2003). 3STM m »OpyIMe MOIEJM Ha XMBOTHHX
MOTYT OBTH IMIPMMeHeHH IJIS oIpenelieHrud OQYVHKIMOHAJLHOM aKTHMBHOCTU
pPasJInMuYHEIX ¢GopM OeJlka OUcCcTpodMHa. K HMM OTHOCATCHA B TOM UYMCJIE
yCeueHHEEe bopMEL OMCTPOOUHAE, TakKue Kak bopMEI, KOTOPHE
NIpOoOyLIMpPYKRTCS BCJIEICTBUE BBEIOEeHUSA HEKOTOPHIX KOHTBIOTaTOB

AHTVCMEICJIOBEX OJIMT'OMEPOB COIJIaCHO HacTodleMy PaAaCKPEITHIO,
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IIPMMEeHAEMEIX IOJIA IIPOITyCKa SK30Ha.

TepM_T/IHBI KHeCOOTBeTCTBHME» WJIM KHeCOOTBeTCTBMA» OTHOCATCA K

OIOHOMY  WJIM BoJiee a30TUCTEM (HYKJIEOTHMIHEM) OCHOBAaHMAM (kak
CMeXHEIM, Tak u OTHOeJIbHEIM) B IIOCJIEOOBATEJILEHOCTH a30TMCTHEX
(HYKJI€OTMIOHEBIX ) OCHOBAHMUM OJIMT'OMepa, KOTOpHEe He COOTBETCTBYIOT

eJeBo mnpe-MPHK coTJjlacHO MOpaBujaM ClHapuBaHMA OCHOBaHMM. XOTHA
abcoJoTHad KOMILJIEMEHTAPHOCTB JgacTo ABJISAETCSA xeJlaTeJIbHOM,
HEKOTOPLEE BapPMAaHTH peajM3aluy MOTYT BKJIKOUATH OOHO MM 0OoJjiee, HO
opennouyTruTresgbHo 6, 5, 4, 3, 2 mam 1 HeCOOTBETCTBUM IO OTHOIEHUI
K 1neJjeBol nOpe-MPHK. K HMM OTHOCATCS BapualuM B JIOOOM ydacTKe B
npenejiax oOJIMI'OMepa. B HEeKOTOPHX BapMaHTax pealiM3aluy KOHBOI'aTH
AHTUCMEICJIOBEIX OJIMTOMEPOB COIJIACHO HAaCTOoAlleMy PaCKPHETUID comepXxatT
Bapraluuy IOCJIEeIOBATEJIbHOCTM a30TUCTHX (HYKJEOTUIHEX) OCHOBAaHUMN
BO BHYTpPeHHeM uacTu BOJM3M KOHIOB, M, B CcJydyae HaJMuMsa, OHM, Kak
OpaBUJIO, HaxXOoOATCsa B IOpenejax OpuMepHo 6, 5, 4, 3, 2 wmwm 1
cy®menmMuuusl or 5'— u/uim 3'-KoHla.

TepMMHH  «MOPGOOJIMHOBEILY, «MOPGOJIMHOBEI  OJIUTOMEP» U «PMO»
OTHOCATCSA K oJuroMepy bdocdoopommaMmiaTa MOpdoJIMHa cCJenyiumey ofmen

CTPYKTYPH :

IpUMBENEeHHOMY Ha Ourype 2 WMCTOUHMKa Summerton, J., et al.,
Antisense & Nucleic Acid Drug Development, 7: 187-195 (1997).
[Tpom3BOOHEIE MOPQOJIMHA, OIMCAaHHEIE B HACTOAMEM HOOKYMEeHTe, BKJIIOUAKT
BCe CTepeoM30MepH ¥ TayToMeph ofmel CTPYKTYPH, YKas3aHHOM BHIIE.
CuHTEZ, CTPYKTYPE ¥  XapaKTepUCTUMKM  CBAS3EBaAHUA  MOPQOJIMHOBHX
OJIMTTOMEPOR MOIOPOOHO OINMCaHEl B IHaTeHTax CIMA NN: 5698685; 5217866;

5142047; 5034506; 51606315; 5521063; 5506337; 8076476 m 8299206;
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ComepXxaHMe KOTOPEIX BRJIIOUYEHO B HacTodlee OIIMCaHune IIoCpeaCTBOM
CCERIJIKM .

B HEeKOTOPEX EBapMaHTaX peaJim3allll MOp(l)OJ'H/IHOBaFI I'pyIllila Ha 57—
i 3’ —KOHILE oJIMToMepa KOHTERIMPpOBaHa C «XBOCTOBEIM» (_bpaI‘MeHTOM IOJI4
[IOBHIIEHU S €I'0 CTabMJIBHOCTU T/I/T/IJ'[M PacTBOPVMMOCTH . Hlevlepr LKXBOCTOB»

BRJIOYAIOT

O O
HO 3 O NH:
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Oz e N(CHy )
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[TpuMeHUTeJIEHO K IprBeOeHHBEM BEIIE npuMepam XBOCTOBHIX
dparMeHTOBR «TEG» wmiIm «EG3» OTHOCHMTCA K CJIeOyKleMy XBOCTOBOMY

dparMeHTy:

.

O===P——N(CHa);

O

ey

HpMMeHMTeJ’IbHO K IIpMBEeIEeHHEM BHIIEC IIprMepaMm XBOCTOBEIX

dparMeHTOB «GT» OTHOCUTCHA K CIeOyKRlIeMy XBOCTOBOMY OQparMeHTY :

O NHz

B KOHTEeKCTe HACTOLWeI'0 OINMCaHMd TepMUHE «—G—Rg» U «—G—Rg—AC»
VCIIOJL3YITCA B3aMMO3aMeHSeMO M OTHOCATCHA K IMIelTUIHOMY O(parMeHTy,

KOHTEBROI'VMPOBaAaHHOMY C AaHTHVMCMEICJIIOBEIM OJIMT'OMEPOM COIJIaCHO HacCToAlleMy



25

PAaCKPETUIL. B pasjiMUHLEIX BapMaHTax peanus3alunm «G» IIpelcTabBJIgeT
cofoM OCTaTOK TUIMIMHA, KOHBOIUMPOBAHHEM C «Rg» HDOCPEeNCTBOM aMMIHOM
CBA3Y, M Kaxmgem «R» mOpencTaBasgeT coboM OCTaTOK  apTMHMHAE,
KOHBOTMPOBAHHHEYM C IOPpyTMMKM I[IOCPENCTBOM aMMOHHX CBA3eM TaKuM
obpasoM, yTo «Rg» 0oBO3HauaeT WeCcTb (©6) OCTaTKOB apIrMUHMHAE,
KOHBOTMPOBAHHHEX COBMECTHO IIOCPeOCTBOM aMMIOHEIX CBa3eM. OcTaTKu
apIMHVHA MOTYT VIMEeThb JOOYK  [IPOCTPaHCTBEHHYI KOHOUITYpaLumo,
HanpuMep, OCTaTKM apIMHMHa MOTYT IMIpPeOCTaBJISTbL CcoOOM ocTaTku L-—
apI'MHMHa, OCTaTKM D—aprMHMHa WMJIM CMeChb OCTaTKOB D- u L-apr'MHMHA.
B HEeKOTOPEIX BapMaHTax peamsalumumn «—G—Re» W &—G—Rg—AC»
KOHBOIMPOBaAH C aTOMOM asoTa MOpOQOJIMHOBOIO  KOJIblLa HamboJiee
GamskoM K 3’/ -KOHLy MOPGOJIMHOBOM  CyOBEeIMHUIE  aHTUCMEICJIOBOTO
oJimMIroMepa PMO COIJIaCHO HacToAmeMYy  PaCKPBITUD. B  HeKOTOPHX
BapMaHTax peammu3alumn «—G—Re¢» MM «—G-Rg—AC» KOHBOIMPOBaH C 3'-—
KOHIIOM aHTMCMEICJIOBOTO OJIMI'OMepa COIJIACHO HacToAlleMYy PaCKPHTHUID |
VMMeeT cJenyomyln QOopMyJIy :

HM, HH; HR L, MH; HN . NH.
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HH
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TepMUHEL «a30THUCTOE (HYKJIeOTHIHOE) OCHOBAaHME» (Nu) ,

«CHapMBaDMMﬁCH @paPMeHT OCHOBaHMA» WJIM <«KOCHOBaHVe>» MCIIOJIE3IYRTCA
B3arvMoO3aMeHsaeMo IOJIid  OO0O03HaueHUd IIYPVMHOBOI'O WJIM JIIMPVMMVIVMHOBOTI'O

OCHOBaHMA4a, BXOOAMeI o B cocCcTaB BCTpeUarIMxXCcAa B Inprnpone, MJIin
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«HaATUMBHEIX», IHK wmm PHK (Hanpumep, ypaluwuia, THMMHa, aleHMHa,
LIMTO3MHA W TyaHMHa), a TaKXe aHaJIOTOB DBTUX BCTPpeUaKlUxXCsSa B
Ipupone IYPMHOB ¥ [IUPUMMUIOIVMHOB. 3TKM aHaJOI'M MOI'YT I[IpUIaBaThb

OoJIMIToMepy YIJIYUYIeHHEe CBOﬁCTBa, TarmMme Kak a@@MHHOCTb CBA3SEBIBAHMA.

[IpuMepsl  aHaJIOTOB BRJIOUAT TUIIOKCaHTUH (oCHOBHOM KOMIIOHEHT
MHOZRMHA) ; 2, 6—IMaMVHOIIYPVH ; 5-MeTMJILMTO3MUH ; C5-TIpONIMHUII—
MOIMPUUMPOBAHHEE IUPUMUIOWUHEL; 10— (9- (aMMHODTOKCHK) GeHOKCa3MHNII)

(G-clamp) u TOMy IOHmOOHOEe.
OOomOJIHUTEJILHEE IPMMEepPH CclapuBanmMxXCcsa ©(paTrMeHTOB OCHOBAaHUM

BRJIIOY AT, HO He OI'PaHMUMBAKTCA IIepPedMCIJIEHHEBEIMN, ypauni, TVIMVIH ,

aleHVH, UUTO3MH, ITYaHMH ¥ TUIOKCAHTMH (MHO3MH), CoIepXalue
COOTBETCTBYKIIME  aAMUHOTPYIIIH, 3allMIeHHEEe  AUMJIBHEIMM  3alUTHEMU
TpyniamMm, 2-bTopypauuni, 2-dTOPUUTOBUH, 5-fBpomypaln, 5-
nomypauui, 2, 6-OMaMUHOIIYPMH,  a3alUuTO3MH, aHaJIOTW [IUPUMUIMHAE,
Takue Kakx IICeBIOMB0OLUUTO3UH u ncepnoypauni, n opyrue

MOOMOUUIMPOBAHHEE a30TUCTHE (HYKJEOTHIHEE) OCHOBaHMA, TaKMe Kak
8—3aMelleHHBEe IIYyPMHE, KCaAHTMH WJIM TUIOKCAHTHH (IIOCJIeOHMEe I»OBa
ABJIAKTCSA IIPUP O OHEIMU IPOOYKTaMU oerpagalun) . Taxkxe
paccMaTpMBalnTCA MOIMPUUMPOBaHHEE a30TUCTHE (HYKJIEOTUIOHEE)
OCHOBAHUS, PACKPHTHEHE 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; comepXxaHMe KOTOPHX BKJIOUEHO B HaCTOAIee
onMcCaHMe TIOoCPeldCTBOM CCHUJIKM.

HOTIOJIHUTEJIEHO IIPMMEPEL CllapMBaKIMXCHA @paPMeHTOB OCHOBAHUM

BRJIOYAKT, HO He OT'PaHMUMBaKRTCA IIepedmMCcJIEHHEIMI , aA30THUCTEHE
(HyKﬂeOTMHHHe) OCHOBaHMA YBEJIMYEHHOT'O prasMepa, B CTPYKTYPY
KOTOPHEX noBaBJIeHO OIOHO i BoJiee OEeH30JIbHEIX KOJIeln. 3aMeHH

OCHOBAHUMM HYKJIEMHOBEIX KMCJIOT, OIMCaHHHEe 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, o,
553-543; Romesberg, F.E., et al., Curr. Opin. Chem. Biol., 2003,
7, 723-733; m Hirao, I., Curr. Opin. Chem. Biol., 2006, 10, 622-
627; comepX)xaHue KOTOPHX BKJIIOUEHO B HacTodlmee onmcaHme

IocpenCcTBOM CCHEJIKK, TarkXe paccMaTpMBaRTCA B KadeCTBe IIPMI'OIOHEIX
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IOJId TIPVMMEHEHNVA B KOHEBROI'aTaX aHTHMCMEICIJIOBEHX OJIMI'OMEPOB, OIIMCaHHEX
B HacCcToAdlleM ITJOKYMEeHTe. Hpmmepa A30TUCTHEX (HyKﬂeOTMHHHX)
OCHOBaHUM YBEJIMUEHHOT'O pa3Mepa BRJIIOUAKT IIpelCTaBJIEeHHEIE HHUXeE, a

TakXe MX TayTOMEPHEIE @OpMH.

dpasu «IIapeHTepallbHOE BBeIeHUE» U «BBOIOUMEI IIapeHTepaJIEHO»
B KOHTEKCTE HacToAdmeIro OIlMCaHMA O3Ha4YawnT CIIOCOOH BBeIcHMA,

OTJIMUHEIE OT SHTEPaJIEHOIT'O M MeCTHOI'O BBeI€HMA, OOBIUHO IIOCpeCTBOM

VMHBEKINWHA, " BKJIOUAIOT, Bes OTPAaHUYEHNS, BHYTPUBEHHYIO,
BHYTPUMBIIEUHYIO, BHYTpMaAPTEPUAJILHYO, MHTpaTeKaJIbHY,
BHYTPUKAIICYJIAPHYIO, BHYTPUIJIABHUYHYIO, BHYTPUCEPISUHYIO,
BHYTPUKOXHYIO, BHYTPUOPOIMHHYIO, TPpaHCTPaxeaJlbHYIo, IIOOKOXHYIO,
CYBKYTUKYJIAPHYIO, BHYTPUCYCTABHYIO, CcyBKaICYJIAPHYIO,

Cy@&anHOMHaﬂbHym, VHTPAacCIIMHaJIBHYI D VM HVMHTPpaACTEPHaJIBHYI MHBEKIVIO U

MHOY3UD.

Hiisa ACHOCTUM CTPYKTYPE COIJIaCHO HacCcTOoAmeMYy PaAaCKPEITHIO,
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BKJIKUAa A, HaIpuMep, o¢opmysy (IV), HenpepwHBHH oT b5’ mo 3’', m s
yoobcTBa oTobpaxeHUI BCeM CTPYKTYPH B KOMIAaKTHOM (QopMe BKRJIOUEHE
pPas3JiMuHEEe pPas3pPHBHE  M300paxeHud, oDo03HaueHHEe Kak «PA3PHB Ay,
«PABPHB B» u «PABPHB C». CHeumMaJMcTy B IaHHOM o00JaCTM TexXHUKMU
OymeT T[IOHATHO, UYTO, HaIpMMep, Kaxnmoe o0003HaueHue «PABPHB A»
yKassHeaeT Ha IIPOOOJIKeHMe WM300paXeHUsa CTPYKTYPH B HSTUX TOoUuKax.
CrnelMaJgucTy B OaHHOM o00JlacTM TexXHMKM IIOHATHO, UYTO STO Xe BEepPHO
OJId Kaxmgoro o0o3HaueHMa «PASPHB B» m «PASPHB C» B YKa3aHHEX BHIIE
CTPYKTYypax. OmHako HU OOVH nus Pa3pHBOB n300paxeHna He
npenHasHaueH Jid O0O3HAUEeHMA M He MOXeT OBTh IIOHAT ClIelMaJiuCTOM
B OaHHOM 006JacTM TexXHMKM Kak oOo3Havawmul QaKTHUUeCKoe IIpepHBaHMue
IpUBEeIEeHHOV BHIIE CTPYKTYPH.

B KOHTEKCTe HacCTOoAWeIo OoNMcaHMsa Habop CKOOOK, MCIIOJb3yEeMEIX
B Ipenejax CTPYKTYPHOM  GOPMYJIH, YKas3eBaeT, UyTO CTPYKTypHAad
OCOBEeHHOCTE, 3aKJIoUeHHaAd MeXIy croBKraMu, IoBTOpPAeTCH. B
HEeKOTOPEIX BapuaHTax peanmsanmum MCIIOJIb 3y eMEIe CKOOKMU MOTYT
INpeIncTaBJIATL COBOM «[» M «]», M B HEKOTOPHX BapMaHTax pealus3aluu
CKOOKM, MCIOJIb3YyeMee g O0O03HaUeHMA IIOBTOPAKINUXCHA CTPYKTYPHEX
ocoBeHHOCTEM, MOTYT IMIPeldCTaBJIATL COOOM «(« UM «)». B HEeKOTOPHX
BapMaHTax peajlM3aluuy UMCJIOM UTepaluuy IIOBTOPEHUS CTPYKTYPHOM
ocoBeHHOCTH, 3aKJIOUYEeHHOM MeXIy crobramy, ABJIAETCHA YMnCJIO,
ykKaszaHHOe 3a CckobkamM, Takoe kKak 2, 3, 4, 5, 6, 7 m Tak pjajlee. B
P a3JIMUHBIX BapmMaHTax peanmn3sanmumn YUCJIIO UTepalmnn MIOBTOPEHUS
CTPYKTYPHOM OCOBEHHOCTHM, 3BaKJIOUeHHOV MexOy CcKoOkaMM, o003HaueHO
C IIOMOIBIO IIepPeMeHHOM, IPpUMBEeIeHHOM 3a CKoOKaMM, TakKoM KakK «Z».

B KOHTeKCTe HaACTOAmMEeTO ONMCaHMg IOIpsaMas CBA3b WM BOJHUCTASA
CBA3L IIPM XMpaJIbHOM aToMe YyIoJepoma wmiIM dochopa B CTPYKTYPHOM
dpopMyJie YKa3eBaeT Ha TO, UTO CTEepeOoXMMMSI XUPAaJIBHOTO  aToMa
youlepoma win Qpochopa He OlpelesieHa M IOpennojlaraeTcd, UYTO OHa
BKJIIOUAET BCe (QOPMBEl XUPAJLHOTO lLieHTpa. I[IpuUMepH TakMux M300paxeHUM

IIpMBeIIeHE HIMXe.
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Ppaza «dhapMaleBTUUECKM IIPpMEeMJIEMHM» O3HadvaeT, UTO BelleCTBO

WIM  KOMIIOBMIUMSA IOOJDKHH OBTH XVMMUUECKM W/WMIM  TOKCUKOJIOTUUECKU
COBMECTHUME C IPYI'MMM MHIPeIMeHTaMM, COoIepXallMMMCs B COCTaBe,
u/mnmu Ccy®meKToM, IJIA JieUeHUS KOTOPOTO UX MIPUMEHST .

dpasza «bapMalleBTUUECKM IIpMeMJIeMBEIM HOCUTEJIb» B KOHTEKCTe
HacToAmeIo OIMCAaHMs O3HadaeT HEeTOKCHUHHIY, MHEPTHHM TBepIhl,
IOy TBEePOHY WM XUOKMY HANOJHUTEJNL, pas30aBuUTellb, MaTepuas IJjsg
VMHKAICYJMPOBaHMUA WMJIM BCIOMOT'aTeJIbHOe BemMeCTBO JioOoTo Tulla B
cocTaBe. HekoTopuMM IIpUMepaMy BelleCTB, KOTOPHE MOTYT CJYyXUTL B
KauecTBe ObapMalleBTHMUECKM I[IPUEMIIEMEIX HOCUTeJIel, ABJIATCA caxapa,
Takye KakK JlakTosza, IJIbKOo3a M caxaposa; KkpaxMalh, Takue Kak
KYKYPY3HEM KpaxMmaJl ¥ KapTodeJbHBEM KpaxMmaljl; LeJjJliojo3a U ee
IPOM3BOOHEE, Takye Kak HaTpreBas COoJIb KapOoKCHMeTUIILLEJIJIIIO 3H,
STUIILEJJIDIOBa ¥ alleTaT LeJUIJIOSHE; IIOPOMKOOOPAa3HHY TparaKaHT;
COJIOIN; XeJlaTUH; TaJibK; BCIOMOTAaTeJIbHEE BemecTBa, TakKue Kak MacJo
Kakao ¥ BOCKM IJIS CyINIIO3UTOPMEB; Macja, Takre KakK apaxmucoBoe
MaCcJIO, XJIOIIKOBOE Macjo, cadJiopoBoe MacJio, KYHXyTHOe MacJo,
OJIMBKOBOE MAacJio, KYyKypy3HOe MacJio M COeBOe MAacJOo; TJIMKOJIM, TaKue
Kak [IPONMJIEeHTJIMKOJIL;  CJIOXHHEe 5SOMPHE, Takue Kak >2TuUJojeaT U
sTUIIIaypaT; aTap; OybepHBEe aTeHTH, Takue KakK THUIPOKCUI MaTHUA U
TUIOPOKCUI  AJIOMVHUSA; aJbLTMHOBASA  KMCJOTA; anMpoTeHHasd  BOIa;
M30TOHVWUECKUM COJIEBOM pacTBOpP; PacTBOp PwHTepa; STUIIOBHEM CIVPT;
bochaTHrle OydepHBHE PACTBOPH,; HETOKCUUHBE COBMECTHMMEE CMa3HEBAaKMMe
BemecTBa, Takye Kak JaypwicyidbdaT HaTpud U CcTeapaT MaTHULg;
OoKpamMBamomye aTeHTH; pa3lellMTeNIbHEe aTeHTH; I[IOKPHBAalMMe aTleHTH;
o cJammrBaKIme aTeHTH; aTeHTH s KOpPpPeKRIInn BKYyCa,
apoMaTU3UpyIre aTeHTH; KOHCEPBaHTH n AHTUMOKCUIAHTH B
COOTBETCTBUM C OIIEHKOMW CclIelrajMcTa 10 pa3padoTkKe COCTaBOB.

TepM.T/IH KBOCCTaHOBJIECHHME» IIPVMMEHNMTEJIEHO K CHMHTE3Y MJIn
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NPOOyLUVMPOBAHUKD OUCTPOOMHA B LeJIOM OTHOCUTCH K I[IPOOYLUMPOBaAHUID
DeJiIka IMUCTPOOMHAa, BKJUYaAA yCeueHHHEe QOPME OUCTPOOMHA, Yy IalMeHTa
C MHIIEYHOV IOUCTpodMeM Iocje JiedeHMsa C IIpMMEeHeHMeM KOHEBoITaTa
AHTMCMEICJIOBOT'O OJIMT'OMEepa, OIMCAaHHOTO B HacTodlleM IOKyMeHTe. B
HEeKOTOPHX BapMaHTax peaju3aluy JiedeHue IIPUBOIUT K YBEJIMUEHUO
NIpoOyUMpOBaHMA IUCTpodmHa de novo y nHaumeHTa Ha 1%, 5%, 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% wmium 100% (BrJKOUas BCe
LeJIOUMCJIEHHEe BHaUeHMA MeXOy YyKa3aHHBMM 3HaUeHMAMM) . B HeKOTOPHX
BapMaHTax peaju3aluy JiedeHMe IIPUMBOOUT K YBEJIUUEHMIO KOJMUYeCTBa
OIUCTPOOUH-TIOJIOXKMUTEJIEHEX BOJIOKOH Yy CyOBeKTa IO IIO MeHBIIeM Mepe
npuMepHo 20%, npmMepHo 30%, npmMmepHo 40%, npmuMepHO 50%, IPMMEPHO
60%, npuMmepHo 70%, mnpuMepHo 80%, npuMepHo 90% MM OT IIPMMEPHO
95% 1mo 100% oT HOpME. B »OpyrMx BapMaHTax peajM3aluM JiedeHUe
IPUBOIUT K YBEJUUEHMIO KOJMUEeCTBa IOUCTPOOMH-IIOJIOKUTEJIBHEX BOJIOKOH
y cybmekTa OO OT OpuMepHOo 20% mo mnpuMepHO 60% MM OT IIPMMEPHO
30% mo npumepHo 50%, oT HOpME. IIpolleHTHasd IJIOJIA IOUCTPOOUH-—
[IOJIOKUTEJIBHEIX  BOJIOKOH Yy IallMeHTa IIoCJie JieueHMAa MOXeT  OBThb
ompenejyieHa C IOMOmMbI OMOICKMM MBI C IIPMMEHEHMEM M3BECTHHX
MeTOOMK. Hanpumep, OMOICHMSA MBINL MOXeT OHTH B3ATa y I[IallMeHTa U3
NOAXOOAMEN MHIIIIL, TaKo¥ KakK IOByIJlaBasd MeIlla IJleda.

AHaJM3 [OPOLEHTHOM  IOOJM  AOUCTPODUH-TIOJOXMTEJLHEIX  BOJIOKOH
MOXeT OHTb NPOBEIOEeH IO JIeUueHUS U/UIM TIOCJe JIeUeHUS WM B MOMEHTEH
BpeEMeHM B TeueHUe Kypca JIeueHUs. B HEKOTOPHX BapMaHTax
peanuszaluuM OUONICHI0 IIOCJe JiedeHMsa ©OepyT W3 MHILE, PaClOJIOXEHHOM
KOHTpajJlaTepaJIbHO II0 OTHOWEHMI K MBIlle oJg OMONICUM OO JIeUeHUs.
AHaJM3 BKCIpeCcCUM IUCTpodMHa OO UM IIOCJe JIedeHMS MOXeT OHTb
IpoBelleH C MCIOJB30BaHMeEM JIOOOTO IIOOXOOAMeI'0 MeToHma aHajMsza
OUCTpOOMHA . B HEeKOTOPHX BapMaHTax peaam3aunmu
UMMyHOTUCTOXMMUUECKOe OOHapyXeHMe I[IpOBOOAT B cCpe3ax TKaHu U3
OMOIICHMM MBI C I[IPpUMeHeHMeM aHTUTeJla, KOTOopoe MABJIAeTCS MapKepoM
ouCcTpodmuHa, TakoIro Kak MOHOKJIOHAJIbEHOE VI [IOJIMKJIOHAJIEHOE
aHTuTeJio. Hanpumep, MoxeT OBTH IIPUMEHEHO aHTUTeso MANDYS106,
KOTOpOe 4ABJIAeTCs BHCOKOUYBCTBUTEJIEHEIM MapKepoM IMCTpodMHa. MoxerT
OLITL [NPMMEHeHO JIOoe MNOOXONAllee BTOPUUHOE AHTUTETO.

B HeKOTOpPHX BapMaHTax peajiM3aluy IIPOLUeHTHY IOJI IUCTPOOUH-—

TTOJIOXIM T eJIbE HEIX BOJIOKOH pacCUmMTEEBaKT IIyTeM DeJIeHNA KoOJIMYeCTBa
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[IOJIOXUTEJIBHEIX BOJIOKOH Ha O0O0llee KOJMUUECTBO IIONCUMTAHHEIX BOJIOKOH.
OBpaz3usl HOPMaJIbHEIX Meml, cogepxaT 100% IMCTPOOMH-TIOJIOXUTEJIbHBIX
BOJIOKOH. TakumMm o006pas3oM, I[IpPOLeHTHasd HOJISA IOUCTPOOMH-IIOJIOXUTEJIbLHEX
BOJIOKOH MOXeT OBTEH BHpPaXeHa B IIPOLEeHTaxX OT HOPMe. [IJg KOHTPOJIA
IIPUCYTCTBUA CJIEOOBHX KOJMUUECTBE IOUCTPOOMHA B MHIILE OO JIeUdeHMd, a
TaKXe pPEeBEepTaHTHHX BOJIOKOH MOXeT OHTbL YCTAHOBJIEH MCXOIHEM
YPOBEHE C MCIOJIB30BaHMEM Cpes30B MBI IalMeHTa OO JieUeHUda IIpU
IoncyueTe OUCTPOPUH-IIOJIOXUTEJILHEIX BOJIOKOH B MHIIIAX I[IOCJE JIeUEeHUA.
STO MOXeT OBTH MCIOJB30BAHO B KaudecTBe IIOPOTOBOI'O 3BHAUEHUA IJI4
noncyueTa OUCTPOOUH-IIOJIOXKUTEJILHEIX BOJIOKOH B Cpesax MBI 3TOTO0
maluMeHTa I[IOCJie JIeueHMA. B OpyrMx BapMaHTax peajin3aluM OKpalleHHEE
aHTUTeJIaMU CpesHl TKaHeu TaKxXxe MOXHO MCIIOJIE30BaTh 0JI4
KOJIMUECTBEHHOTO OIpelesIeHMA OUCTPOOMHaA C I[IOMOIBI IIPOTPaMMHOIO
oBecreueHusa OJS aHaJlu3a us30OpaxeHur Bioquant (Bioquant Image
Analysis Corporation, Nashville, TN) . Obmas  MHTEHCUBHOCTB
CurHajsia QUIOOopecLeHLMM OUCTPpOodMHa MOXeT OHTH [IpencTaBJleHa B
IPOoLleHTax OT HOPMH. I[IOMMMO DSTOTO, OJA OIpelelIeHMA IIPOLEeHTHOTO
comepXaHUns OUCTPOOMH—TIOJIOXNT &JIb HEIX BOJIOKOH MOXET OBITB
MCIIOJIE30BaH  aHaJiM3 METOIOM BEeCTepH-OJIOTTMHITa C  IIPUMMEHEHUNEM
MOHOKJIOHAJIBHEIX WJIM IIOJIMKJIOHAJIBHEIX aHTUTEJI [IPOTHUE IUCTPOOMHA.
HanpuMmep, MOXHO MCIIOJIE30BAThL AHTUTEJIO HPpOoTUMB OucTpodmHa NCL-Dysl
or Leica Biosystems. AHaJIM3 IMOIPOLEHTHOTIO COIepXaHus OUCTPOPUH—
TIOJIOXUT €JIb HEIX BOJIOKOH Takxe MOXET OBITH IpoBeleH nyTeM
onpenejieHMUs DKCIPEeCCUM KOMIIOHEHTOB CapKOIJIMKaHOBOT'O KOMILJIEKCA
(BOy) mn/mnau HeWpoHaJ bHOM NO-cmHTasze (NOS) .

B HeKOTOpPHX BapMaHTax peajM3aluu JedeHre C I[IpUMEeHEHNEM
KOHBIOI'ATOB aHTUCMEICJIOBOT'O oJInToMepa COTIJIaCHO HacToAlleMy
PACKPHTHIO 3BaMeOJIigeT WM YyMeHbllaeT [IPOIPeCcCUPYIYn OUCOYHKIIMI
U/UIV  HeJOCTATOUHOCTHL  OHXATEJIbHHEX MBI Yy [DalnMeHToB C  MOM,
KOTOpPEE MOXHO OBJIO OHE OXMIOATh B OTCYTCTBME JIedeHMSA. B HeKOTOPHX
BapuaHTax peanm3alunm JleueHue C [IpUMEHEeHMEM KOHEBIOT'aTa
AHTMCMEICJIOBOT'O OJIMI'OMepa COIJIACHO HacTodlleMy PacCKPHETHD MOXeT
YMeHBIIATh W YCTpPaHsAaTh HeOOXOOUMOCTE BO BCIIOMOT'aTeJIb HEX
MEPOIPUATUAX OJS BeHTWJIALUM JIeTKUX, KOTOPYK MOXHO OBJIO OH
OXMIOAaTE B OTCYTCTBME JieUeHMs. B HEKOTOPHX BapuaHTax peajm3alnu

oIipeneJieHNre (]_)yHKLU/H/I BHeIIHeT'O OBEIXaHMA IOIJIA OTCJIJIeXMBaHMA TeUeHNA
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3aboJieraHuA, a Takxe OlleHKa I[IOTeHUMAaJIbEHOTO  TepalleBTUYeCKOT'O
BMellaTeJIECTBa BKJIKUAKT OolIpellefleHre MaKCHUMaJIbHOTO OaBJIeHMA dasH
BOooxa (MIP, MIB), MakKCMMaJILHOTO IaBJieHMs Qa3 BHOoOxa (MEP, MIBI)
“  QOPCHUPOBAHHOM XM3HEHHOM eMKOCTHM JeTkux (OXEJ). MIP wu MEP
OIIpenelIdnT YPOBEeHL IaBJIEHMA, KOTOpOe UeJIOBEK MOXeT CcO3IakRaThb IIpU
BIOOXe ¥  BLHIOOXE, COOTBETCTBEHHO, WU 4ABJIATCHA UYBCTBUTEJLHBMA
moxKasaTeJIaMM CWMJIEL OEXAaTeJIbHEX Mbmil. MIP 4gBJgeTcs Mepol cjiabocTu
oradparmMel.

B HeKOTOPHX BapMaHTax peajuszauuu MEP MOXeT CHMXATHLCHA IO
IIOABJIEHUA M3MEeHeHUNM B IPYTIMX TecTax OQYHKUUM JIeTKMX, BKRJo4Yas MIP
n OXEJI. B HeKOTOPHX BapMaHTax peaausaumm MEP MoXeT ABJIATLCA
PaHHUM MHIVNKATOPOM pecnmpaTopHON OUCOYHKLNN . B HEeKOTOPLIX
BapMaHTax peajusauuu OXEJI MoxeT OBTH MCIIOJIB30BaHa MOJISA W3MepeHMA
oBmero obweMa BO3OyXa, BHOEIXaeMOT'O BO BpeMa QOPCHUPOBAHHOTIO
BEIDOXAa IIOCJIe MaKCHUMaJIbHOI'O BOOXa. Y HaumMeHToB C MIOO OXEJI
YBeJnuMuBaeTCcAd rnapaJijieJibHO C dUBMUYEeCKMM  POCTOM IO PaHHEeTO
[IOOPOCTKOBOT'O BoO3pacTa. OOHaAKO, IIOCKOJBKY POCT 3aMemjideTCsa WU
3alepX UBaeTCA BCJIeOCTBHUE NIpoTrpecCcUpoOBaHmA 3aboJieBaHnd, a
MBIIEUHASA CJIaboCThk I[IPOTPECCUPYET, nocyge 10-12 JeT xXM3HEeHHasd
eMKOCTEL JIeTKUMX BXOIMUT B HUCXOOAMYyW Gal3y UM CHMXAeTCsS CO CpenHeM
CKOpPOCTBI OT IHOpuMepHo 8 @mo 8,5 mnOpoleHTa B TI'OO. B HEKOTOPHX
BapMaHTax peajlM3alluM IIPOLEeHT OIpoTHOo3uMpyemMoro MIP (MIP ¢ ydueToM
MacCcCEH) , TIPOLeHT IOpoTHoO3upyeMoro MEP (MEP ¢ yueToM BoO3pacTa) u
IPOLIEHT MIpOoTHO3MpyeMor OXEJI (OXEJI ¢ ydeToM BO3pacTa M pocTa)
ABJIAITCA OOIOJIHUTEJIBHEMY MCCJEeOyeMBIMM [IoKaz3aTeJIaAMMA .

TepMMHE «CYOBEKT» UM «IaluMeHT» B KOHTEKCTEe  HacCTOoAmeIo
ONMCAaHMA BKJIOUAKT J0Ooe XMBOTHOE, KOTOPOEe IMNPOABJILSEeT CHUMITOM WU
IIOOBEPXEeHO PUCKY IMIPOSABJIEHMS CHUMIITOMAa, KOTOPHM MOXeT IIoIJIeXaThb
JIeUEeHUID C [IpUMEeHEeHEM KOHEBIRI'aTa AHTVCMEICJIOBOTO oJimroMepa
COTJIaCHO HaCTOAmMEMY PacCKpPHTUED, KakK To CcyObeKkT (MM [DalueHT),
KOTOpPEM uMeeT MIN, wiu MIB, wiu J0OOM M3 CUMITOMOB, CBSA3aHHHX C
STYUMM  COCTOSAHUAMU (HanmpuMep, [IOTEPK  MBIIEYHEX BOJIOKOH) WU
[IoOBepraeTcsa PUCKY MX BO3HMKHOBEHMA. lloaxondamue CyOBEKTH (MM
MalMeHTH) BKJIOUYAKT Jab®OpaTOPHEX XWUBOTHHX (TakMx Kak MBIL, KpPHCAa,
KPOJIMK WMJIM MOpCckasd CBMHKA), OOMAMHMM CKOT ¥ IOMAaHMX XMBOTHEHX,

MM OMUTOMIIEBR (TakMxX KaK KollKa wuJIM cobdaka) . BKIIOUeHH IIprMMaTEIl, He
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ABJIAIIMECHS JIOOBEMM, W, I[IPelOlOUTUTEJIEHO, I[HalUMeHTH (MM CYOBEeKTH),
ABJIAKIMEC JIOOBEMU . Taxxe BKJIIOYEHEL CIIOCOOEH NIpOoyUMPOBaHNA
oUCTpodMHa Yy CcyObeKTa (MM DaluMeHTa), MFMeRIel'0 MyTaluio I'eHa
ouCcTpodmnHa, KOoTOopad MOXeT OHTb CKOPPeKTHMpOBaHa IIpM  [IOMOIU
IpollyckKa BDK30Ha bl.

dpasu «KCUCTEMHOE BBelleHUEY, «BBOIVIMEIM CUCTEMHO»,
«Iepubpepndeckoe BREeIeHME» U «BBOIOUMEM HepUdepUUeCKM» B KOHTEKCTe
HaCTOAMEero OIMCaHMA O3HadalT BBeIeHMe COeOVMHEHMd, JEeKapCTBEeHHOTO
CpeIcTBa W OPpyToTro BelleCTBa, OTJIMUHOE oT BBeeHMA
HEIIOCPEeOCTBEHHO B LEeHTPpallbHYK HEpPBHYK CUCTeMy, B pesyjbTaTe
KOTOPOTO OHM I[IOCTYyIanT B Opl'aHM3M [alMeHTa M, TakuM o0pasoM,
nomBepramnTcad MeTabosMsMy M IOpyT'MM DOOOOHEM IIpolieccaM, HallpuMep,
[IOOKOXHOE BBeIeHMe.

dpasza «HalleJMBamola g [IOCJIeDOBaATEJIBHOCTE» OTHOCUTCH K
IIOCJIeJOBATEJIbLHOCTM a30TUCTHX (HYKJIEOTHMIHEIX) OCHOBaHUM OJIMI'OMEpa,
KoTopasd KOMILJIeMeHTapHa IIOCJeNOoBaTeJIbHOCTY HYKJIEOTUIOB B LeJIEBOU
npe-MPHK. B HeKOTOPHX BapMaHTax peajM3alyuM HaCTOAMeI'0 PaCKPHETHUA
IIOCJIeNOBATEJIbHOCTE HYKJIEOTHMIOER B LejieBoM HOpe-MPHK mnpelcTarjger
cobom calT oOTXMT'a BDK30Ha 53 npe-MPHK mucrpodmHa, OOO3HAUEHHBM
kKak H53A (+36+60) .

«JleueHue» cyObekTa (HaopuMep, MIEKONIMUTaKrIero, TaKol'o Kak
YeJIOBEK) MM BO3IEeMCTBME Ha KJEeTKY IIpelcTaBJjgeT coboM JimodoM THUm
BMemaTesJLCTBa, IPMMeHAeMOTO OJIS TOTO, UTOOH M3MEeHUTL eCTeCTBEeHHHMN
OIyTh pas3BuUTHUA CyObeKTa WM KJIeTKM. JledeHre BKJIOUAET, HO He
OT'paHUUMEBaeTCHd [IepeunCIIeHHEM, BBeIeHNE oJIMTOMEpPa WJIn ero
bapMalleBTUMUECKOM  KOMIIO3MUMM U MOXeT OBTbH OCYMEeCTBJIeHO Jmbo
OpoduilakTUdeCcky, JmMOO IIOoCJie Hadajla [IaTOoJIOIMUeCKOT'O COOHTUS WU
KOHTaKTa C DSBTUOJOTUUeCKUM (akKTopoM. JleueHMe  BRIIOUaeT Joboe
XejlaeMoe BO3MeVCTBMEe Ha CUMITOME WM TaTOJOTUMUECKUM IMIpPOollecc
3ab0JIeBaHUAg WJIM COCTOSAHMSA, CBA3AHHOTI'O C OeJIKOM OUCTPOOMHOM, Kak
TO IIPM HEeKOTOPHX O(QopMax MBIMEUHOM IUCTpOobdMM, ¥ MOXeT BKJIOUYATH,
Hallp¥Mep, MMHUMMAJIbHBEIE WM3MEeHEHMA WM VYJYUYIEeHMA ONOHOTO WiIu 0oJiee
olnpeneliseMHx MapkKepoB 3abojieBaHMsa WM COCTOSHMA, [IoIJieXalero
JeueHMro., Takxe BKJIIOUEHH «IPOQUIIAKTHUUECKME»  CIIOCODOH JIEUeHU,
KOTOpPEHE MOTYT OBITE HallpaBJIeHE Ha CHIXEHME CKOPOCTHA

NpoTrpecCUpoOBaHra 3abojieBaHUAaA WM COCTOAHMA, IIONOJIeXallero JeUeHUo,
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3a0ePXKYy  HaCTYIJIEHUA 3TOTO 3aboJIeBaHMA WU COCTOAHUA WU
YMeHbIIeHV e TAXeCTM ero Hadajla. «JleueHre» MWK «OpodMIIakTHUKa» He
0B43aTeJILHO O3HauvaeT [IOJIHOE YCTpaHeHue, M3JIeueHne VI
npenoTBpalmeHre 3aboJiIeBaHMA WM COCTOAHMA MM CBA3aHHEIX C HUM
CHUMIITOMOB .

B HeKOTOpPHIX BapMaHTax peaju3alMM JIedeHue C IIpUMMeHeHMEM
KOHEBOIaTa aHTUCMBICJIOBOT'O OJIMT'OMEpa COIJIACHO HAaCTOAlleMY PaCKPETU
BHI3HBAET yBeJIMueHre IpOooyuUMpOBaHMUA OMCTPOOUHA de novo,
3alepXxmuBaeT IporpeccUupoBaHmue 3aboJieBaHud, 3aMeJIgeT VI
YMeHbIlaeT I[IOTep IIOOBMXHOCTM, CHWXAeT BOCIIAaJIeHMe MBI, YMeHbIaeT
[IOBpEXIeHMe MHIL, YJydllaeT QYHKIMIO MBI, YMEHbIAaeT IIOTepl QYHKIUM
JeTKUX U/WIM YCUJIMBaeT pereHepalMio MBI, KOTOPHE MOXHO OBJIO OH
OXUOaTL B OTCYTCTBME JeueHMHA. B HEeKOTOPHX BapMaHTax peajms3aluu
JleueHre CIOepXuBaeT, 3alepXuBaeT WM 3aMelJideT IIporpecCcHupoBaHMue
z3aboJsieBaHMAg . B HEKOTOPEHIX BapMaHTax peannsaumumn JleueHue
nonmepxmMBaeT IIOIOBWKHOCTE WMJIM yMeHbIlaeT I[IOTepl IMIOIOBMKHOCTU. B
HEeKOTOPHX BapMaHTax pealM3aluuM JeueHre [IOoOOepXMBaeT QYHKIUIO
JIETKUX WM YMeHbIlaeT IIOTepl OYHKUUM JIETKMX. B HEKOTOPHIX BapMaHTax
peanusaluuu  JiedeHue - IIOOOEepXMBaeT WM YBeJUUMBaAeT pacCCTOAHUE
YCTOMUMBOM XOIOLOB Yy IIallMeHTa, OlleHMBaeMoe, HallpuMep, C IIOMOUIBLI0
TecTa 6—MMHY THOM XOOL OLL (6 TIIX) . B HEKOTOPEHIX BapMaHTax
peanuszaury JieueHUe IONNePXMBAeT WJIM COKpamaeT BpeMda XonbOw/Oera
Ha paccTodHue 10 MeTpoB (TO eCcTh TecTa XOoIObOH/Oera Ha pPacCTOSHUE
10 METPOB) . B HEKOTOPEIX BapMaHTax peannsanmnum JieueHMe
INoONIepXrUBaeT WM COKpallaeT BpeMd BCTaBaHMA M3 IIOJIOKEHMA JieXa Ha
CIMHE (TO ecTep TecCcTa BpPeMeHM Ha BCTaBaHUue). B  HeKOTOPHX
BapMaHTax peajJu3aluy JeUeHMe I[IOOIOepXUBaeT WM CcoKpallaeT BpeMA
nogeeMa II0 YeTHPEeM CTaHOapTHBEM CTyIIeHAM (TO eCcTh TecTa IIoObeMa
[I0 4YeTHpeM CTYIEHAM). B HEeKOTOPHX BapMaHTax pealivM3aluy JeueHMe
COepXMBaeT WM CHMXaeT BOCIAaJIeHMe MBIl Yy IDallMeHTa, OLeHMBaeMoe,
HallpuMep, ¢ oomoumel MPT (Hanpumep, MPT MBI, HOT'). B HEeKOTOPHX
BapMaHTax peajmMs3alumuy C OoMoumbln MPT NOPOBOOAT ONpemNejIeHME B pPeXuMe
T2 w/viaM onpenesigioT XUPOBYH OGOpakuuio IJId BHABJIEHMS  MBIIEUHON
ODereHepaluum. C nomombio MPT MOXHO BEABUTE M3MEHEHUMS B CTPYKType U
coCcTaBe MBI, BE3BAHHLEE BOCIAJIEHMEM, OTEKOM, I[IOBPEeXIeHMEeM MBI U

XKVPOBOM MHOUIILTpaluen.
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B HeKOTOpPHX BapMaHTax pealu3aluMy JIeUeHue C [IPpUMMeHeHUEM
KOHBOTaTa aHTUMCMHCJIOBOTO OJMI'OMepa COIJIACHO HACTOAMEMY pPacCKPBITHUI
BHIBHIBAET yBeJIM4eHre NIpOOyLMPOBaHMSA OMCTpodMHA de novo u
3aMeJIgseT WJIM YMeHBIIaeT IIOTEPK IOIOBMXHOCTHM, KOTOPYK MOXHO OBJIO
OH OXMUIOAaThE B OTCYTCTBME JIeueHMd. Hamnpumep, JieueHre  MOXET
CTabUIN3UPOBaATE, IIOONEPXMBATH, VYJYyUllaThk WMJIM I[IOBHIMATHE CIIOCOOHOCTH
K xonk0e (HalpuMep, CcTabuamMsaluusa IepelBWXeHud) Yy cybbekTa. B
HEKOTOPHIX BapMaHTax peannsaluumn JiedyeHne NoOnepXuBaeT VI
yBeJInYMBaeT paccTosaHue YCTOMUMBOM XOOEL OFL N naumueHTa,
olleHMBaeMoe, HalpMMep, C IIOMOIbI TecTa 6-MMHYTHOM XOOBOH (6
TIIX), oIoMCaHHOTO B MCTOUHMKe McDonald et al. (Muscle Nerve,
2010; 42:960-74, comepXaHMe KOTOPpOI'O  BKJIOUEHO B  HacTodllee
ONMCaHMe IIOCPEeICTBOM CCHBUIKM) . JV3BMeHeHVe pPacCTOSHUA 6-—MUHYTHOM
XOoOeOE (6 MWD) MOXeT OBTH BHPaXeHO B BuIe abCOJIOTHOT'O 3HAUeHU,
M3MeHEeHUs, BHPaXeHHOT'O B IIPOLeHTax, WM M3MeHEeHMS, BHPaXeHHOTO B
% [POTHO3MPYEMOTI'O 3HaueHUA. B HEeKOTOPHX BapMaHTax pealu3alun
JledeHVe IOoOOepXMBaeT WM yBeJIMUMBaeT pPacCTOsSHMEe YCTOMUUBOM
xonoeOEl B 6 TIIX 1nmo He ©6oJjiee ueM 20% pmeduUMTa IO CPaBHEHMID CO
30OPOBEIM CBEPCTHUKOM. PesyJgbTaTE HalMeHTa c MIOO B o TmX
OTHOCUTEJIbHO OOBUHHX pPe3yJIbTaTOB 3OO0POBOI'O CBEPCTHMKA MOTYT OHTH

Q

ompeneJjleHH oyTeM BHUMCJIEHU A % MIPOTHO3UPYEMOTO 3HAUEHUA.
HampuMmep, % OPOTHO3MPYEMOTO 3HaueHMda 6 MWD OJjg MyXdMH MOXeT OBTH
paccumMTaH C MCIOJbL30BaHMeM CcJelyomero ypaBHeHus: 196,72 + (39,81
X BO3pacT) - (1,36 X Bos3pacT?) + (132,28 x pocT B MeTpax). g
XeHIIMH % [IPOTHO3MPYEeMOT'O 3HaueHmsda 6 MWD MoxeT OHTB pacCuMTaH C
VCIIOJIE30BaHMeM CJleOyomero ypaBHeHus: 188,61 + (51,50 x BospacT)
- (1,86 x BOoszpacT?) + (86,10 X pocT B MeTpax) (McTouHMK Henricson
et al. PLoS Curr., 2012, version 2, comepxXaHVe KOTOPOTO BKJIOUEHO
B HacToAllee OINIMCaHME IIOCPENCTBOM CCHUJIKM) . B HEKOTOPHX BapMaHTax
peann3zalumum JieueHue C IpVYMeHeHMEM  aHTUCMEICJIIOBOTO oJIMTOMepa
YBeJIMUMBaeT pPacCTOSHMEe YCTOMUMBOM XOILOHB Yy IIallMeHTa OT MCXOIHOTO
3HaueHusa po ©OoJjiee uem 3, b5, 6, 7, 8, 9, 10, 15, 20, 25, 30 wmm
50 MeTpoBR (BKJOUasa BCe II&JIOUMCJIEHHHE 3HAUEHUS MexXxIy YyKa3aHHBMU
3HAUESHMAMM) .

[ToTeps QYHKUMM MBIIL Yy DaluvMeHTOBR ¢ MO MOXeT IIPOUCXOIOUTL Ha

boHe HOPMAJBLHOTO POCTa M Pa3BUTUA B »HeTcTBe. [HeMCTBUTEJBHO, VY
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oeTey MIagmero Bo3pacTa ¢ MO MoxeT HadooaTbca YBeJMUeHU e
paccTogHMA, IMOPOMIOEeHHOTO B Ipollecce 6 TIIX, B TeueHMe IIpuMepHOo 1
Toma, HeCcMOTpd Ha [OpoTlpeccHupylllee HapylleHrMe OQYHKUMM MBI, B
HeKOTOPHX BapMaHTax peaymz3aunu 6 MWD naumeHTorR ¢ MIIN CpaBHMBAKT
C OOBUHEIM 00pa30oM pPasBUBARIMMUCA KOHTPOJILHEMM CYOBEeKTaMM U C
CYWECTRYIVMY HOPMATUBHEMM TaHHEIMM COINOCTABMMEIX II0 BO3pacTy U
IOJIy CyOBeKTOB. B HEKOTOPHX BapMaHTax peajM3allMyM HOPMAJIbHHEM POCT
M Ppas3BUTHMEe MOT'YT YUUMTHBATLCH C MCIOJIB30OBaHMEM YypaBHeHUA Ha
OCHOBe EBO3pacTa UM pocCcTa, COOTBETCTBYKIETO HOPMATHUBHEM TaHHEBM.
Takoe ypaBHEeHMe MOXHO MCIIOJIbB30BaTh IOJd Ipeobpas3oBaHuda 6 MWD B
[IPOLEHT NIPOTHO3ZUPYEMOTO (3% IIPOTHO3MPYEMOI'O) 3HaueHUda y CyOBeKTa
c  MIOI. B HEKOTOPHX BapMraHTax peaJamsalumum aHaJins3 OAaHHBEIX %
IPpOTHO3UPYeMoTo 6 MWD saBJgeTCHa CHOCOOOM yueTa HOPMaJIbHOT'O pPoOcCTa
M pas3BUTMA M MOXeT IIokKas3aThb, UYTO IIPUPOCT OGOYHKUMM B pPaHHEM
BO3pacTe (HalpuMep, B Bo3pacTe 7 WMJIM MeHee JIET) YKa3HBaeT CKopee
Ha CTabuWJIbHY, UYeM YJydllalllylocsd XapaKTepUCTUKY VY HalueHToB C MO
(ucTounumk Henricson et al. PLoS Curr., 2012, version 2,
comepXaHMye KOTOPOTI'O BKJIIUEHO B HaCTOMllee OIMCaHMe IIOCpelCTBOM
CCRUIKM) .

CucTeMa HOMEHKJIATYPH aHTUCMBEICJIOBHX MOJIEKYJI ObJIa IIpenJioXeHa
" onyBJIMKOBaHa OJIs ompeneJyieHUS  pasJMuuy  MeXIy  PasJIMUHBMMA
AHTMCMBICJIOBEIMM MoOJIekyJiaMu (cM. Mann et al., (2002) J Gen Med 4,
c44-654) . STa HOMEHKJIaTypa cTalja ocoBeHHO aKTyaJIbHOM npu
TECTUPOBAHUM HECKOJIbBKMX HE3HAUUTEJIBHO OTJIMUAKINUXCA aHTUCMEBEICIIOBEIX
MOJIEKYJI, HalpaBJIeHHHX Ha OOMH ¥ TOT Xe IeJIeBOM YUYacTOoK, Kak
[IOKa3aHO HWXe:

H#A/D(x:y) .

[leprasg OykBa o0OO3HadvaeT BUI (HamopuMmep, H: dyejoBek, M: MBIE,

C: coBaka) . BHak  «#>» oBo3HaUvaeT HOMep  LeJIeBOTO 3K30HAa
nucTpodrHa. «A/D» ofo3HauaeT AKLUENTOPHBM MM HOOHOPHEM  CanT
CILJlaicCMHT'a B HadaJle M B KOHIle DK30HAa, COOTBETCTBEHHO. (X V)

OpedCcTaBJIAT COOOM KOOPIMHATH OTXMUIa, IIe «—» WIM «+» YKas3bBBalT
Ha MHTPOHHHE WM DSDK30HHHE IIOCJEN0OBaATEJBEHOCTM, COOTBETCTBEHHO.
HanpuMmep, A(—-6+18) ©OyIeT yKal3HBaTb Ha IocJenHue 6 OCHOBaHUM
MHTPOHA, INpellleCTBYMEIO IeJJeBOMYy SK30HY, U IIepBHe 18 OCHOBaHUM

11eJIeBOTO BSK30Ha. bamxaummy canT CcljlaicuHra OyIeT aKIelITOopOoM,
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[IO3TOMY BTHM KOOpIMHaATaM OyIeT IMIpelleCTBOBATE «A». ONMCHEBAKIMMU
KoopOMHaTaMM OTXKMI'a IOJIS OOHOPHOTO calTa CIJlalicMHTa MOTYT OHThH
D(+2-18), rme mocJenHue 2 OCHOBAaHMSA DK30Ha U IepBHe 18 OCHOBaHUM
VHTPOHa COOTBETCTBYIT camTy  OTXMI'a AaHTUCMECJIOBOM  MOJIEKYJIH.
[IOJIHOCTBI  BK3O0HHHE KOOPIOMHATH OTXMI'a OymoyT o0OO3HAUEHH  Kak
A(+65+85), uTO O3HauvaeT canuT Mexny 65-M m 85-M HyKIJIeoTHMIaAMM OT
Hauvajla ITaHHOT'O BK30Ha.

II. AHTHUCMEICJIOBHE OJIMI'OMEPEL

A. KOHEOI'AaTH aHTUCMEICJIOBHX OJIMI'OMEPOBR IJIS MHIOYKIIUM IIPOIIyCKa
BDKB0Ha 53

B HeKOTOPHX BapMaHTax peajiM3alMuM KOHBOIATH aHTUCMEBEICIIOBEIX
OJIUTOMEPOB COIJIACHO HAaCTOAlleMY PaCKPHTHUIO KOMILJIEMEHTAPHHE LeJIeBOMY
Yy4acTKy SK30Ha b3 TI'eHa IMCTpOoOMHA ¥ MHOYUMPYIT IIPOIYyCK DK30HAa
53. B 4YacCTHOCTM, HaCTOMAllee pPacKpPHTMEe OTHOCUTCA K KOHEBIOIaTaM
AHTUCMEICJIOBEIX OJIUTOMEPOB, KOMILJIEMEHTAaPHEIX LHeJieBOMY y4acTKy
sK30Ha 53 npe-MPHK nucTpodmHa, oO03HaueHHOMY KaK camT oTxura. B
HEeKOTOPHX BapMaHTax pealu3alM CcaluT oOTXuTa IIpelcTaBJsgeT codon
H53A (+36+60) .

KoHBowIaTH AHTUCMEICJIOBEIX OJINTOMEPOB COTJIacHO HaCTOAIEMY
PACKPHETHIO HalleJIeHH Ha IOpe—-MPHK 1IucTpodrHa M MHOYLUMPYIT [IPOIYCK
DK30HAa 53 TakuM  obpa3oM, UTO OH MCKJIIUaAeTCsa U3 3pPeJIoTo
CILJIaMCUPOBAHHOTO TpaHckpunTa MPHK wmiIM OoaBepraeTcsda IOIpPOoNycky. C
IIOMOIBI0 IIPOIIYyCckKa SK30Ha 53 MNPOMCXOOMT BOCCTAHOBJIEHME HapPYIeHHOMN
pPaMKM  CUMTHBAHUA IO COCTOSAHUSA, COOTBETCTBYKIETO MyTallUM B
nopenmejiax paMKM CUMTEBAHUA. [TockoJsibky MO BKJKUAET pas3JIMUHEE
TeHeTUUeCKre TIOOTHUIIHL, KOHBIT'a TH AHTUCMEICJIOBBIX OJINTOMEPOB
COTJIaCHO HacCToOdlleMy PaCKPHTUIL OBUJIM  CHelMaljIbHO  BHIIOJIHEHH C
BO3MOXHOCTEID OOecliedeHMAa IIPOINIyCKa 5kK30Ha 53 npe—-MPHK nmcTpodmHa.
MyTauvm npu MO, KOTOpPHE MOTYT OHTE CKOPPEKTUPOBAHH IIPKW [TOMOIIU
Ipoycka BK30Ha 53, BKINUAKT IMIOATPYINNY HaluMeHTOB c MIIO (8%) .

[TocnmenoBaTeJIbHOCTE a30THUCTHX (HYKJIEO TUIIHEIX ) OCHOBAaHUMN
KOHEBOTaTa AaHTUCMHECJIOBOTO OJIMTOMepa, KoTopasd MUHIOYLUMPYeT IIPOIIyCK
DK30HA 53, BEIIIOJIHEHA C BO3BMOXHOCTBIO obecrieueHud ee
KOMILJIEMEHTAPHOCTY KOHKPEeTHOM 1LeJIeBOM IIOCJelOBaTeJIbLHOCTM B DSK30HEe
53 npe—-MPHK OUCTPOOHUHA . B HEeKOTOPHIX BapMaHTax peanm3aunmn

AHTUCMEICJIOBOM OJIMT'OMED B coCcTaBe KOHEROI'aTa AHTVMCMEICJIOBOT'O
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oJIMToOMepa IpencTaBJgeT cobom PMO, Toe kKaxmoe MOPQOJIMHOBOE KOJbLIIO
PMO cBA3aHO C al30THUCTEIM (HYKJIEOTMIHEM) OCHOBAaHMEM, BKJIOYAaAA,
HalpMyMep, a30TUCTHE (HYKJEeOTHIHHE) OCHOBaHWUA, colepxammecs B JHK
(ageHMH, LMTO3MH, I'YaHMH M TMMMH) .

B. CBoMiCTBa KOMIIOHEHTORB OJIMI'OMEPOB

KouworaTe  aHTUMCMBECJIOBHEX OJIMT'OMEPOB COTJIaCHO HacTOAIeMy

PaCRKPEITHUIO MOTWYT comepXxaTb pPasJIM4YHEIE KOMITOHEHTEI AHTHVCMBEICJIOBEIX

OJIMT'OMEPOB . [TprMeprL KOMIIOHEHTOB OJINTOMEPOB BKJIOUAKLT, Bes
OT'pPaHUYEeHNH, MOPGOJIMHOBEIE OJIMT'OMEPEHI, MOINOUUIMPOBaHHEE
dpochopoTHMOATOM OJIMTOMEPHI, MOOUOUIIMPOBAaHHEIE 2’ —0—MeTUJILHOM

TPYIIIOM OJIMTOMEPH, IIEeNTUIOHYID HYKJEMHOBYI KUCJIOTY (IIHK), 3aKpHTYO
HYKJIEMHOBYIO KUCJIOTY (3HK) , bochopoTHMOaTHHE OJIMTOMEPHL,
MOIUGUUMPOBAHHEE Tpynnon 2’'-0-MOE oOJUIOMEpPH, MOOUOUIIMPOBAaHHEIM
Tpynnon 2’ -pTop OoJUIOMEep, HYKJEeMHOBHE KMCJIOTH, comepxamue 2'-
0,4'"-C-oTuJeHOBEM MocTMk (ENA), Tpuumukjgo—-IHK, dochopoTHuoaTHEE
CyOBeaIMHMUE TpUUMKJIO-IHK, MOoOuMOMUMPOBaHHHEe Tpynmnon 2'-0-[2-(N-
MeTUIIKapOaMOUJI) —2TUJI] — OJIMIT'OMEPH, BKJIOUAd KOMOMHAaLMM JIOOBIX U3
[IepeuncJIeHHEX BbIle. MomouduUIMpoOBaHHEE QochopoTmMoaToOM U TPYIIION U
2’ —0—Me— KOMIIOHEHTH MOTYT OHTHL O0O0BLeIMHEeHH C I[IoJydeHueM 2’ 0-Me-
bochopoTHOaATHOM OCHOBHOM ULemnmu. CM., Halopumep, nyoaukaumm PCT NN
W0/2013/112053 wu WO/2009/008725, comepxaHre KOTOPHX IIOJHOCTLIO
BKJIIOUEHO B HacTodllee OIMCaHue IIOCPelCTBOM  CCBUIKM. [IpUMe L
peaJu3aly XUMHUUECKMX KOMIIOHEHTOB OJIMT'OMEPOB COIJIACHO HACTOAIEeMY
PACKPHTHUIO IOIIOJHUTEJILHO OIMCAaHB HIKE .

1. enTmouHile HYKJIeMHOBHe kucJIoTH (ITHK)

[TelITUOHEIE HYKJIIEMHOBEE  KUCJIOTE (ITHK) IpencTaBJIgoT Ccobom
aHaJjoru JIHK, OCHOBHafg lLelb KOTOPHX HMMeeT CTPYKTYPHOEe CXOICTBO C
OCHOBHOM lelblo, COCTOAmEeM M3 3BeHbeB IOe30KCUPUOO3H, UM COCTOUT U3
3BeHLEB N— (2—-aMMHOSTWII) —TJIMILIVHAE, K KOTOPBEIM IpUCcoenHeHE

IIMPUMMIOIVMHOBEIE WJIM ITYPVMHOBEE OCHOBaHMA. ITHK, comepXxamme ITPVMPOIOHEE

IIMPUMMIOVHOBEIE n IIYPMHOBEIE OCHOBaHUMA, PM@pMHMSYDTCH C
KOMITJIEMEHT a OHEIMI oJiMroMepamMm B COOTBeTCTBUA C IIpaBWJIaMM
CllapMBaHIMA OCHOBAHUM yOTCOHa—KpMKa 17 C TOUKM SpeHMA

pacrnosHaBaHMA IIap OCHOBaHUM uMHUTHUpyRT ITHK (Egholm, Buchardt et
al. 1993). OcHOBHYILD ILelb IIHK cocTaBJIg0T IIeldTHUMIHEE CBSA3M, a He

pocoommsdUpPHEIE CBA3M, UTO »OeJlaeT MX XOPOoWlo MNOOXONOANMMM  OJII
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AHTUMCMEICJIOBOT'O IPMMeHeHUMA (CM. CTPYKTypy Hwmke). OCHOBHad Ielb
ABJISeTCA HezapsSKeHHOM, B pes3yJbTaTe uYero ob0pasyioTcd IOYILJIeKCH
[IHK/IOHK MJin [IHK/PHK, KOTOpPEE OEeMOHCTPUPYIT IIOBHINEHHYIO
TEepMOCTabUILHOCTE . [THK He pacrosHawnTcd HyKJIeazaMu WJIn

npoTeaszsamMu. HeorpaHuuuMBawmuy OpuMmep [IHK OpeXcTaBJIEH HUXE.

xj
= w%
U f
HM
B
IHoBTOpsIOmEECs
3BEHO N
N

IIHK

HecMoTpd Ha palMKaJIbHOE M3MeHEeHMe CTPYKTYPE I[IO CPaBHEHUI C
OPUPOIOHOM CTpYKTYpoM, IIHK crnoco®HE K CHeuMOUMUHOMY B OTHOMEHUMU
[IOCJIeIOBATEeJIbHOCTY CBA3HBAHMID B QopMe croupaiu ¢ THK wmim  PHK.
XapakTepucTtukm I[IHK BRKJIOUAKT BHCOKYKL addMHHOCTBE CBAS3BBAHUSA C
KoMIJIeMeHTapHo¥ IOHK wmam PHK, mecTabuausupyiommit 500eKT, BLB3BaHHLHM
OMMOOUHEM CllapMBaHMeM IIaph OCHOBAaHMM, YCTOMUMBOCTL K IOeMCTBUIO
HYKJIeas ¥ IOpoTea3, TIubpumgmsaumiw ¢ JHK wniam PHK He3aBUCHUMO OT
KOHIEeHTpaluM CoJiM ¥ obpasoBaHMe TpUILJIeKca C ToMoInypuHOBOM IOHK.

KomMmniaHuAa PANAGENE™ paszpaboralna COOCTBEHHEE comepxamme BTC

MOHOMEDEL [THK (BTC; BeH30THa3R0JI-2—CyJIbOOHMIIbEHA A TpyIrna) u
COOCTBEHHHM crioco® OJIUTOMEPUB3ALUN . OMroMepmsalmng [THK C
[IpMMeHeHEeM comepxammx BETC MOHOMEPOB [THK COCTOUT ns

IIOBTOPAKMNUXCS LUKJIOB CHATKA 3allMThH, CBA3HBaHUA W KOIUPOBAHUA.
IHK MOTyT OBTbL TIOJIyYeHH CUHTEeTUUYeCKM C I[IpMMeHeHueM Jiodon
METOOVKM, WM3BeCTHOM B H»OaHHOWM oOJlacTu TexXHUKM. CM., HalpUMep,
naTeHTe CIIA NNe: 6969766; 7211668; 7022851; 7125994; 7145006 wu
7179896, CMm. Takxe HnareHTH CIA NN: 5539082; 5714331 m 5719262 o

IIOJIYUEeHUU ITHK. HOIIOJIHUT eJIbE HEE CcCBeleHud e} COeIMHEeHMAX ITHK
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IpuBeleHE B MCTOUHMKe Nielsen et al., Science, 254:1497-1500,
1991. CopepxaHMe KaXIoT'O M3 YIOMSHYTHX BHIIE MCTOUHMKOB IIOJIHOCTBI
BKJIOUEHO B HaCTOMAMEee ONMCaHMe IIOCPENCTBOM CCHUIKMA.

2. BaxpHTHE HYKJIEMHOBHE KHUCIOTH (3HK)

KoHEBROIaTH aHTUCMEBEICJIOBEX OJIMTOMEPOB Tarkxe MOI'YT COoOIIepXaTb

CYOBEeOIMHNIE «3aKPHETOM HYKJIEMHOBOM KMCJIOTHDY (3HK). «3HK» gBjadioTcAa
[pencraBUTesIaMU KJlacca MOOMUKALIMM, Ha3BBaeMOI'o MOCTUKOBOM
HYKJIEMHOBOW  KMCJIOTOM (MHK) . MHK xapakTepu3yeTcsad KOBaJIEHTHOMU

CBA3BI KOTOpas 3aKpHBaeT KOHQOpMalLMI KoJiblla puOo3E B C30-3HIOO
(«HO3epH») KOHpoOpMaluM caxapa. B ciaydae B3HK MOCTMK COCTOUT M3
METUIIEHOBOM TPYINH Mexny TIHoJiokeHuavm 2’'-0 m 4’-C. 3HK ycuamBaeT
npolecc IpenBapuUTeJIbHOM opTraHu3alun OCHOBHOM Henm u
MEXIIJIOCKOCTHOE B3auUMOIEeNCTBME OCHOBaHUN 0Jis [IOBHIIEHY A
MbpuOIM3aly M TepMOCTabUIIBHOCTHM.

CrpykTyph 3HK npuBeIeHBH, HalpuMMep, 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, comepXaHue KOTOPEIX I[IOJIHOCTBI BKJIOUEHO B  HacTodlee
onmMcaHme IIOCpPenCcTBOM CCHUIKI . HeoT'paHMUMB MU IIpuMep 3HK

IIpencTaBJIeH HIMXe.

s
#
#

o
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KourwonraTu AHTMCMEICJIOBEIX OJIUTOMEPOB COTJIaCHO HaCToOAIeMy
PACKPHTHMID MOTYT COOepXaTk OIOHYy WM ©Oojiee 3HK; B HEeKOTOPHX
cJydaax KOHBOTATH  aHTUCMBEICJIOBEX  OJIMTOMEPOB  MOTYT MNOJIHOCTEI
COCTOATH ns3 3HK. Crioco6bur CHMHTEe3a OTIOeJIbHEBIX HYKJIEO3UIOHEIX
cybwenuuull, 3HK M MX BCTpaMBaHMA B OJIMI'OMEPH OIMCAaHH, HallpUMep, B
naTeHTax CIA NN 7572582; 7569575; 7084125; 7060809; 7053207,
7034133; 6794499 um 6670461; comepXaHKMe KaXxIOI'O M3 KOTOPHX
INOJIHOCTLI BKJIOUEHO B HacCTodllee OIMCaHMe IOCPeICTBOM CCHUIKK.
TUINIMUHEIE MEXCYOBEOMHUUHEE JIMHKEPH  BKJIOUALT (GOCOOOUBDOUPHEE U
bochopoTHMOaTHEHE QparlMeHTH,; B KauecTBEe aJIbTepHATUBE MOT'YT OHTH
NIpUMeHeHE  He comepXxamme bochopa  JIMHKEPEH. Opyrue BapMaHTH
peaamnsanmum BKJIIOU AT KOHEBEOIAT AHTUCMEICJIOBOTO oJIMTroMepa,
comepxamuy SBHK, Tne kaxmas cyObenuHmuila SHK oTmeJeHa cyObeIMHUIIEN
IOHK. HekxkoTOpbeEe KOHEBOIATH AaHTUCMBICJIOBEHX OJIMT'OMEPOB COCTOAT U3
yepenyiomuxca cyOwenuHui, 3SHK u [OHK, Tme MexCyObLeIMHUUHBEM JIMHKEp
npencraBjisgeT cobow dochopoTmoarT.

HykJIEMHOBEE KUMCJIOTH, comepxamyue 2'-0,4'-C-3TUIEHOBHNM MOCTUK
(ENA) , ABJIAIOTCS ele OIOHVMUA npencTaBUTEJIIMU KJlacca MHK.

HeOI‘paHMT{MBaIOH_U/HZ IIprmMep IIpelCTaBJIEeH HMXe.

Choann

Ocunosanne
0
0]
! o}
Omgmo'
ENA

OnmuroMepn ENA M MX [ODOJIydeHMe OINMCaHE B MCTOUHMKe Obika et
al., Tetrahedron Lett (1997) 38 (50): 8735, comepxaHMe KOTOPOI'O
[IOJIHOCTEB BKJIOUEHO B HacTodllee OIMCaHMe IIOCPEeOCTBOM CCBUIKMU.
KoHBOI'aTE aHTMCMEBEICJIOBEIX OJIMT'OMEPOB COIVIACHO HACTOAUEMY PaCKPETHUIIO
MOTYT COIOepXaThb OIOHY MM OoJjiee cyOwenmHMil ENA.

3. OTkpHTass HyKJIeMHoBasi kmuciora (OHK)

KoHBOI'aTEL AHTUCMEICJIOBEIX OJIMTTOMEPOR TakKXe MOI'YT COLOepXaThb
CYOBeOIMHMIE OTKPHTOM HYKJIeMHOBOM kKMCJOTH (OHK). OHK u oJUTOMepH

OHK 4gBJdiTca aHajJorom PHK, B kKoTopoM cBA3bL C2'-C3' B cyObeluHUIE
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pacllerjeHa. B TO BpeMm4a Kak 3HK ABJIAETCH KOHOOPMALIMOHHO
oTpaHMUeHHOM (1o cCcpaBHeHuon ¢ JIOHK wu PHK), OHK 4BJgeTCcsa OUeHb
THUOKOM. OHK PaCKPEITEHL, HalIpuMep, B WO 2016/070166.

Heorpaunuupakomum npuMep OHK mpencTaBJIeH HUXe.

l OcnoBanne

0 OH
O= /
“F\ OcHoBaHie
0 ©O
OWJ
o or
O:p\

TUNMUYHEIE MeXCyOBbeIMHUUHEE JIMHKEPH BRJKYALT GoCchommzdUpHEE U
bochopoTHoaTHHEe (PparMEeHTH,; B KauecTBe aJIbTePHATUBE MOI'YT OHBTH
MCIIOJIL30BAHE He comepxamme dochopa JIMHKEPH.

4. docoopoTmoaTH

«KPOCHOPOTUOATEY (MM S—OJUTOHYKJIEOTHIH) MIPeICTaBJISoT cobol
BapMaHT HopMmaJibHOM [OHK, B KOTOPOM OOMH M3 HEMOCTUKOBHX aTOMOB
KMUcJopomna 3aMeHeH Ha aToM CEepH. HeoT'paHUUMB AU/ IpuMep

pochopoTHOaTa NpeldcTaBJIEH HIWXE.

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

Cyﬂb(l)MpOBaHMe MeXHyKJ’IeOTMHHOﬁ CBA3U YMeHbIaeT oelicTBue

SHOO— M DK30HYKJIeas, BkJmoduaa b’'-3’7 m 3’'-5' sHOoHykJeazy IHK POL
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1, HYyKJIea3H S1 u P1, PHKazHI, CEIBOPOTOUHEIE HYyKJIea3E "
dpocoommncTepasy 3MEVHOTO ana. docohopoTHOATH  IIOJIYUAT OIBYMHA
OCHOBHBEIMM IIYTAMM: BO3IEVWCTBMEM pacTBopa D2JIeMeHTapHOM CepH B
cepoyTnJjiepone Ha rmunpodpochoHaT VI c [TOMOIIL O criocoba

CYJIbLOUPOBaAHUA TpUOUPOR (ochopMCTOM KUCIOTH C IIpMMeHeHMeM JHudo
TeTpasTUITUypaMoucyJasduna (TETD), Jmmbo 3H-1,2-06eH300UTUOJI—3—0OH—
1,1-ouokcupma (BDTD) (cM., HalopuMep, KMCTOUYHMK Iyer et al., J.
Org. Chem. 55, 4693-4699, 1990, comepXaHMe KOTOPOTO IIOJIHOCTBI
BKJIOUEHO B HaCTO4dllee OIMCaHME TIIOCPENCTBOM CCHUIKKM) . IllocienHue
CIIOCOOH MOBBOJART MU30eXaThb NPOOJIEMEl HEPaCTBOPUMOCTM SJIEMEeHTapPHOM
cepel B OOJIBIIMHCTBE OPTIaHUMUECKMX PaACTBOPUTEJIEM M TOKCHUUHOCTHU
cepoyrnJjepona. Crioco0Bsl C [IpVMEeHEeHMEM TETD u BDTD Takxe
ofecreuMBanT IIoJyueHue dochopoTmoaTorR Oo0Jiee BECOKOM UMCTOTH.

5. Tpuimkno—IHK u TpuimkinodpochopoTmoaTHe CyObeOUMHNLIE

Tpuiinkjgo-IOHK (Tu—-IHK) mnpencTaBJagT coboM KJjacc aHaJloTroB ITHK
C OTpaHMUeHHOM KoHbOpMalMOHHOW  CBOOOMIOM, B KOTOPHIX  KaXIBM
HYKJIeOTHUI MOIMPMUMPORBAH IIyTeM BBeleHMI LULUUKJIIOIPOIaHOBOIO KOJbIllAa
OJIs OTpaHNUeHUd KOHGOPMAaLMOHHOM TUOKOCTHU OCHOBHOM lLlenu U
OIITVMM 3 ALl TeoMeTpUn TOPCUOHHOTO yoJa 2 OCHOBHOM Lenm.
Comepxamye OOVH BMI OCHOBaHMM aldeHMH— ¥ TUMMHCOOepxXamye Ti—OHK
oBpasynT HeoObuYarHoO CcTabumibHBEE rapH OCHOBaHUM A-T c
KoMILJIeMeHTapHemMM  PHK. Tpuumkjgo—-IOHK 1 MX CHMHTe3 OIMCAHH B
OyoIMKaLMK MeXIYHapoOHOM I[aTeHTHOM 3adBku N WO 2010/115993,
comepxXaHre KOTOPOM IIOJIHOCTBI BKJIOUEHO B HaCToOsAMee OIMCaHue
[IOCPEeICTBOM CCHJIKM. KOHBOTATH AaHTUCMHECIIOBEX OJIMT'OMEPOB COIJIACHO
HaCTOAmMEMY PAaCKPHTHID MOTYT COIOepXaTb OIHY WM 0OoJjiee CcyOBeIVHUIL
Tpuunkjgo—IHK; B HEKOTOPHIX Clly4daax KOHBIOT'a TH AHTVCMEICJIOBHX
OJIUTOMEPOB MOTYT IIOJIHOCTBI COCTOATH M3 CYyOBeIVMHUIL TpUUMKJIo—IHK.

TPULUUKIIOOOCHOPOTHOATHEE CyOBeqMHUIIE [IpencTaBJIgdnT cobom
CyObenqMHMUE  TPpUUUKIO—IHK ¢ (oCcOopOTHOATHEIMY MEeXCYOBhe IMHUUHBEIMA
CBA3AMM . TPUIMKIOQPOCHOPOTHMOATHEE CYOBENVMHMIE M MX CUHTE3 OIMCAaHH
B NOyOJIMKaLMKM MeXIYHapOoIHOM I[IaTeHTHOM 3agdBku N WO 2013/053928,
comepXaHre KOTOPOM IIOJIHOCTBI BKJIOUEHO B HaCTofAmee OIOMCaHue
[IOCPEeICTBOM CCHJIKM. KOHBOTAaTH AaHTUCMHBCIIOBEX OJIMT'TOMEPOB COTIJIACHO
HaCTOAMEMY PAaCKPHTHID MOTYT COINepXaThb OIHY WM 0OoJjiee CyOBeIVHUIL

TpI/ILU/IKJ'IO—,HHK,’ B HeKOTOPEIX cJlydyadax KOHTBIROI'aTHEL AHTHVCMBICJIOBEIX
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OJIUTOMEPOB MOTYT IIOJIHOCTBI COCTOATL U3 CyOBeOuHMI, TpUUMKJIo—IHK.
HeoTrpaHMUMEB awmmi [IpruMep TpuUKIO—IHK/ TpuiimkiodocdoTroaTHOM

CyOBeIMHNIIEL InpenCcTraBJIeH HHMXe.

A
OcuHoBanue

5
:

Tpuuksio-IHK

6. 2/'-O—mMeTuyi, 2’'-0-MOE- u 2’ —-F-o0JIMIOMEepPH

MoJgiekyJiel  « 2! —0-Me—O0oJIMT'OMEPOB» HeCyT MeTWUJIBHYK TpPYyINly IIpU
ocTaTke 2’'-0H mMoJeKyJiH pubo3ws. 2’ -0-Me—-PHK ob6jamaioT TeMM Xe (MJu
CXOXMMM) CBOMCTBamMM, uTo ¥ [IOHK, HO 3allMileHH OT »OelpaZaluM I[IOI

oercTBMeM HykJeas. 2’'-0-Me—-PHK Takxe MOTYyT OHBTE OOBeIMHEHH C

bocdopoTHOa THEMM OJITOMEepaMM (PTO) C UeJbl  OOIOJHUTEJILHOM
CcTadbuamM3alnn. 27" —0-Me—-oJIMT OMEPH (pochonmsdupHEE W
bochoTMoaTHEE) MOTYT OHTE CHUHTE3UPOBAHE B COOTBETCTBUM  CO

CTaHIOAPTHEIMM MeTOOMKaMM B IaHHOM oB8JlacTM TexXHMKM (CM., HaIpuMmep,
ucrTouHmMk Yoo et al., Nucleic Acids Res. 32:2008-16, 2004,
comepxaHre KOTOPOTO IIOJIHOCTBLI BKJIOUEHO B HACTOMAIMee OIMCaHMue
[IOCPEeOCTBOM CCHJIKM) . HeoTpaHuMuUMBawomuUyi npuMep 2’ -0-Me-oJmMroMmepa

InpencraBJIeH HMXe.

X

27 0O-Me
2" —0—METOKCUBTUIIONIUTOMEPHE (2’ —0-MOE) HecyT MeTOKCUSTUIBHYI
Tpynny IOpu ocTaTtke 2’'-0H MoJekyJH pubO3E ¥ O0OCyXIDamwTCcd B

MCTOUHMKe Martin et al., Helv. Chim. Acta, 78, 486-504, 1995,
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comepXxaHMe KOTOpOIO IIOJIHOCTBK BKJIOUEHO B HaCTOdmee ONMCaHue
IIOCPEeOCTBOM CCHJIKM. HeoTpaHuuuMBawmuii npuMep 2’ 0-MOE cyOBbeOMHUIIE

InpencraBJIeH HHMXeE.

¢
0 B
0

OnOoMe
MOE

w0

2" —pToposmMroMepHE (2’ -F) comepxaT aToM OoTopa B IIOJOXeHUM 27
BMecCcTO 2'-0H. HeorpaHuMuMBawmuy oOpuMep 2’ -F-ojguToMepa NpelCTaRJIeH

HIXeE .

b__o

F

H
1 B
ﬂﬁ_o o
o F
O H

e
o
2’ -F
2" —dTOPOJIMUTOMEPE.  IOOIOJIHUTEJIBHO  OIMCAaHEL B  MCTOUHMKe WO
2004/043977, comepxaHMe KOTOPOTO IIOJIHOCTBHI BKJIOUEHO B HACTOAIEee

OIlMCaHNMe IIoCpeIlCTBOM CCEUJIKM.

27 —0O—-MeTUJI—, 2’ —0-MOE—- " 2" —F-oJInuTOMepH MOT'YT Takxe
comepXxaThb OOHY WM 0OoJjee HochopOoTHOATHEX (PS) cBazen, Kak

IIOKaz3aHO HUMXe.

5 B 5 ’
O OCH e O F
- ’ [ >"ocH, _
O—lID—S O=P—§- O—I|3—S
|
O OCH, O O O F
: ¢ 7 och, 2

2’-O-metun-PS 2°’0O-MOE-PS 2’-F-PS
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MOTYT

n 2'-F-oJmnuroMepH

2" -0-MOE-

2’ -0O—MeTmJIi—,

Kpome TOTO,

IIPOTAXEHNNM

CBA3U Ha BCeM

PS

MeXCyObe IMHUUHEE

conmepXaTh

Kak B 2’ -0-MeTuJI(OoCHOPOTHMOATHOM OJIMT'OMEPE

HamnpuMmep,

oJimroMepa,

M300paXeHHOM HIXe .

ITprcariepceHe,

2'"-0-MOE wu/mym 2'-F-

2’ -0O—MmeTunI,

B kauecTmBe aJlb TEPHaTWMBEH,

Kakr

CBA3M Ha KOHIaxX oJImroMepa,

PS

MOTYT CoIOoepXaTb

OJIUT' OMEPEI

IIOKaz3aHO HUMXe.
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roe:

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

X, Yy ¥ z o00603HauawT UMNCJIO HYKJIEOTHUIOOB, COINEepXallUXCd 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 wmiIm OoJiee 2’ -O-meTm, 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 AaHTUCMECIIOBOTO OJUMI'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 IHIpuMepoM 2’ -0—MOIUOUUNPOBAHHEIX
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 IEeMCTBUIL HyKJeas. HeorI'paHMUMBAMUNI

npuMep MCE-oJsiMI'OMepa IIpelCcTaBJIeH HIXe.

0

"wRo

NH
o

o)

|
== N
) oo

=0

Q sy NHEHs

o
; \\ °, (U\NH
o==P 10 NJ%

|~ °
o}

o

OH o\/\n,uncua

o

MCE

MCE M MX CHMHTe3 OIMCaHH B MCTOUHMKe Yamada et al., J. Org.
Chem. (2011) 76(9):3042-53, conepxaHue KOTOPOTO IIOJIHOCTHIO
BKJIIOUEHO B HacTodlmee OIMCaHMe IIOCPeICTBOM CCHJIKM. KOHEBIOI'aTH
AHTMCMEBICJIOBHX OJIMTOMEPOBR COIJIACHO HAaCTOAmeMy PAaCKPHTHUIO MOTYT
comepXxaThb OIOHY MM 6oJiee MCE—- 3aMelleHHEX CyObeIMHWUI].

8. CrepeocrnelmdpnuecKkme OJIUI'OMEPH

CrTepeocrneuudpmuueckme OJUTOMEPH OIpelcTaBJISRT coBo¥ OJUTOMEPH,
cCTepeoxuMma Kaxnon dochopcomepxamel CBA3M B KOTOPHX OlIpelnesigeTcs
criocoboM CHHTe3a TakuM obpa3oM, UTO D2TO IPUBOIUT K IIOJYUEHMIO II0
CYIIEeCTBY CTepPeOoXMMUUEeCKM UMCTOTO OoJUMIoMepa. HeoT'paHWUUMBAMINUMT

IprMep CTepeoClelludUUueCcKOTO OJIMTOMepa NpelCTaBJIEH HIUXE.
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11

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 MCTOuUHMKax 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 IIPOCTPaAHCTBEHHAas 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 CTepeoXMMUUECKN UM CTEIX u
CTepeoxXUMMHUUeCKN IPOM3BOJIbLHEIX cBAzen TaKUM obpasoM, UTo
IIOJIYUEHHEN OJIMTOMEP COIEPXUT CTepeoXVMMUUEeCKM 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 OJMIOMepa C N XUpPaJbHBEMA
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
CcBA3AMM (D'ODe n IOpeacTaBJseT cobor leJioe uUKucJo, paBHoe 1 wWIu
BoJjiee) BCe n XMpaJIbHEX Oochopcomepxalmx CBSI3eM B oJUT'OMepe
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 TIOpencTaBjsgeT 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 OJmxaummero ILeJJOTO uYucja) 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
cpaA3AMM (T"De n TIpencTaBJgsgeT coboy 1ejoe UuMcJo, 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% (c  TOUHOCTBIO QOO OJwxanmero LeJOT'O 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 llejoe uMcJo, PpaBHoe 1 wmiwm
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 ¢ochopolmaMmunaTa MopdboJiMHa  CJelylmeln

ofmer CTPYKTYPH:

T E
!
1
i
i

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

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

[IOBHIIIEHU S €I'0 CTabMJIBHOCTU M/MHM PacTBOPVMMOCTHN . HpMMepH LKXBOCTOB»

BRJIIOYAIOT :
HO
(Nj
N
O=——=P——N(CHs);
Y
01 NHZ
H3C
3 \\

N
O=——=P——N(CH3);

Ny
OH

B PasJIMUYHEIX BapMaHTaxX pealjim3allMM KOHEBERI'aT AHTVCMBICJIOBOT'O

oJIMroMepa COTIJIaCHO HacToAdmeMy PaCKPEITUIO npencraBJjideT cobomn

coenmHeHue QopMyJiH (1) :
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T
k(O Nu

N

Qm==p

N{CHA)

O
{

N

Q=P ——N(CHa)y

o} "
1 23 Y

kioj/m‘ 3!
N

HIN o]

O

wiIM ero dGapMalleBTHUUECKM IpUeMIIeMyld COJIb, TIe:

Kaxnowli Nu [OpencTaBJsgeT  CcofOoM  a30THUCTOoe
OCHOBaHUe, COBMECTHO C TPy TVMA obpasywmee
[IOCJIeIOBATEJILHOCTE ;

T OpencTaBJfgeT CcoOo¥M dpaTMeHT, BHOpPAHHHN U3:

© 0 O NH
HO 3 ‘ 2

O=—P
O=——P——N(CH3); E

OH
O

~ Y L

14

N(CH3)2

(HYKJIEOTHIHOE)

HalleJIMBaKllyio
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R! npepmcramigeT coboil Ci—Cg ajIKmiI;
TIe HalleJMBaomasd I[I0CJIeloBaTeJIbHOCTL KOMILJIEMeHTapHa CcauTy
OTXMI'a BK30Ha b3 B npe-MPHK mmcTtpodmHa, oB003HaUeHHOMY Kak

H53A (+36+60) .

B pasyIMUHHX BapuaHTax peajuszauuu T HOpelcTaBjgeT coBou

m%\/o}?fo
.

O==P—N{CHz),

O

o

B pasJMUHEX BapraHTax peajusaumm R! mpemcrTaBisgeT cobon

merns, CF;, CCli, CFCl,, CF,Cl, »Tmia, CH,CF;, CF,CF3;, nponwmi,
M30IIPOnI, Oy TUII, U300y TUII, BTOp— Oy TN, T—0YTUJI, IeHTUJI,
M30IIEHTUJI, HEOIIeHTWJI, TeKCWJ, MW30TeKCWI, J3-MeTWUJIeHTUI, 2,2-
OVMMEeTUIIOY TIUJI MJIM 2, 3—IOUMeTUJIOYTUJII .

B HeEKOTOPHX BapMaHTax peaju3aluy KOHBIITAT aHTHUCMBEICJIOBOTO
oJimromMepa ¢QopmyJiel (1) mOpencTarJigeT cobo¥ ero CcoJib, 00pa3’0BaHHYI
HC1l (coJgHOM KUCJIOTOM). B HEKOTOPHX BapMaHTax peajiM3alluM CoJlb
HC1l npencrTarsissieT cobo¥ coJb.6HCI.

B HEeKOTOPHIX BapMaHTax pealu3aluy Kaxnoeli Nu He3aBUCHUMO
BHOpaH m3 umrtosuHa (C), ryaHuHa (G), TuMmHa (T), ameHmHa (A), 5-

MeTUIUMTO3MHa (5mC), ypaumia (U) m mmMmnokcaHTmMHa (I).

B HEeKOTOPHX BapraHTax peanmnsaumnm HalleJIMBawlla g
IIOCJIEeDOBATEJIBEHOCTE IpencraBjigeT cobou SEQ ID NO: 1
(5" GTTGCCTCCGGTTCTGAAGGTGTTC-3"), rge KaXIbI TUM/H (T)

HeoBABaTeNLHO MNpeacTarysgeT cobon ypauwma (U).
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B pasJaMuHBEIX BapMaHTax pealuzalu T OpedcTaBigeT codon

HO

.

N

O P e N{CH 1)
O

Y "

’ HalleJIMBamKllaAa IIoCJIenOoBaATEJIBHOCTE

OopencraBjigeT cobom SEQ ID NO: 1 (5 GTTGCCTCCGGTTCTGAAGGTGTTC—

37, I'oe KaxIOell TUMUH (T) HeoOsa3aTeJIbHO IIpPenacTaBJgeT cobon

ypauumn (U) .

B  pas3JMuHHX BapuaHTax peaauszauuu T @OpencraBjseT cobon

Y "

nperncraBjsgeT cobor SEQ ID NO: 1 (5 GTTGCCTCCGGTTCTGAAGGTGTTC—
37).

HalleJIMBaKlaAa IIOCJIenOBaAaTEeJIBHOCTD

B HeKOTOPHX BapMaHTax peajms3alunu, BRJIOUAS, HanpuMep,
HEeKOTOpPHE BapMaHTEH peanmuzanumm bopMYJIE (1), KOHBIOTAT
AHTVCMEICIIOBOTO oJIMToMepa COTJIaCHO HacToAmeMy PaCKPETHUIO

opencraBJygeT coboM coemuHeHVe QopMyJinl (II):

5, 3! HM NHZ HN 3 M Hz NM, NH?Z
Ny Mm ﬂﬁ HH ANH
Y g, J
HO{;/JIE\{a&fWKFJf qu%mwyﬂpfo 4fi“nf : He - B N E“ ’ji\
A A S
29 HN

e : H
He Qa \CH HiC ‘E;Hﬂ

Hid
HEH HH Hgh ’&! HN /l*‘m-g

(IT)

i eTo @apMaHeBTquCKM IIpmeMiieMyrn COJIB, T'Ioe:
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Kaxnouit Nu nOpelcTaBJgeT coBoM  a30TUCTOoe (HYKJIEOTHIOHOE)
OCHOBAaHMe, COBMECTHO C IpyT'VIMA oBbpazywniee HalleJIMBaKnIyn
IocjleIoBaTeJIbHOCTL, KOTopasa KOMILJIEMeHTapHa cauTy OTKUT'a DK30Ha
53 B npe-MPHK nmucrpodpmHa, oOO3HaueHHOMYy Kak HOLH3A (+36+60) .

B HeKOTOPHX BapMaHTax pealu3aluy Kaxoeli Nu He3aBUCHMO
BHOpaH m3 uurTosuHa (C), ryaHuHa (G), TwmMmHa (T), ameHmHa (A), b5-
MeTUIUUTO3MHa (5mC), ypaumia (U) m runokcaHTuHa (I).

B pas3jMuHBEIX BapMaHTax pealMs3aluu Kaxouk Nu or 1 mo 25 B

HanpabJjieHuM oT 5’ k 3’ mnpencraejseT cobom (SEQ ID NO: 1):

Ne Nu Ne Nu Ne Nu Ne Nu Ne Nu Ne Nu
[IOJIOX [TOJIOX [IOJIOX TIOJIOX TOJIOX [TOJIOX
e—Hu4g e—Husga e—Hu4g e—Hu4ga e—Hu4ga e—Hu4ga
5! — 5! — 5! — 5! — 5[ —_ 5/ —
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 27 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
H;;N
et
N—; %
FJ '.’E
d A
@m,
Toe A TOpencrTarJsgeT cobon e , C r1pemncrTaByiseT cobomn
{
i\
A MH
Pl 4
g% A NH;
LA
0 ]
, G IpencTaBJIgeT COQOM = , M X HOpencTarjigeT CcoBou

HN
o7
'”‘L” B HeKOTOPEX BapMaHTaX peaJiM3alll KaX,JIBIﬁ X
O
A
“*N”é‘”‘a
e

He3aBMCHMO MpelCTaBJIAeT CcoOOoM’ .
B HeKOTOPHX BapMaHTax peajlr3alluM KOHBOTAT aHTUCMBEICJIOBOTO

oroMepa dopmysu (II1) mnpencTaBisgeT coBOM eTro CoJib, 00pa30BaHHY
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HC1l (coJgHOM KUCJIOTOM). B HEKOTOPHX BapMaHTax pealus3aluM CoJib

HC1l mnpemcraBJjseT cobol cojb.6HCL.

B HeKOTOPHX BapMaHTax peaam3alnu, BRJIOUAS, HalpuMep,
HEKOTOPHE BapMaHTEH peanmszanmm bopMYJIE (I1), KOHBIOTAT
AHTUCMEICIIOBOTO oJiMTOMeEpa COTJIaCHO HacToAmeMy PaCKPEITHIO

opencraBygeT coboM coemmHeHMe QOopMyJHl (IIA) :

HH ., _HH, HH . HH: MM MH
ot 5 i
_MH _HH HH
o [ [ 1
) OTJLWA P A i
g = C = 8] =0
5 H Z E £
Ho‘l (! } ‘ L\ i]‘,}/(l ‘ g ey H "'*H"';%‘N f..”.,,\ ,.--F}x ;’,,5,,.“ '_,ﬂ,,x ;H - J,_?\ /”,
XD : LI _,J I w J s GHC1
T, B v [ [
MM HE
e A,
Hab MH HaMT NH
(IIA)

TIne KaxOoem Nu OpencrTaBJisgeT cofoM as3o0TucToe (HYKJIeOTUOHOE)
OCHOBaHUe, COBMECTHO C IpyIT'VMMA oBpaszywniee HalleJIMBalyo
IIOCJIeNOBATEJBHOCTE, KOTOpas KOMILJIEeMeHTapHa CcauTy OTXMIa BSK30Ha
53 B mnpe-MPHK nucrpodmHa, oBOO3HaueHHOMY kKak H53A(+36+60).

B HEeKOTOPHX BapMaHTax pealu3aluy Kaxoeli Nu He3aBUCUMO
BHOpaH m3 umrTosuHa (C), ryaHmuHa (G), TuMmHa (T), azmeHmuHa (A), 5-
MeTUIUMTO3MHa (5mC), ypaumiaa (U) uM mumnokcaHTmHa (I).

B pas3jMuHBIX BapMaHTax peaJluMs3aluM Kaxnow Nu oT 1 mo 25 B

HamnpaBJeHuM oT 5’ k 3’ mnpencrarasgeT cobom (SEQ ID NO: 1):

e Nu e Nu e Nu Ne Nu Ne Nu
[1OJIOXE — [1IOJIOXE — [1OJIOXE — 1OJIOXEe— [IOJIOXE —
Husa 57 Hua 57 Hua 57 Huga 57 Hug 57

- 37 - 3 - 3 - 37 - 37

1 G 6 C 11 G 16 G 21 X
2 X 7 X 12 X 17 A 22 G
3 X 8 C 13 X 18 A 23 X
4 G 9 C 14 c 19 G 24 X
5 C 10 G 15 X 20 G 25 C
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HaN
==y
N
it }”_’ 2
%w, M
Toe A 1IpencTaBjgeT Ccodou e , C nmnOpencrarjgeT cobomn
NER u\:;
,.-‘L._ r NNH
C N N\
I L ) M [
NTED M
e , G mOpenmcrapjgeT cobomn ok , u X mpemcrTaBjgeT cobomn
i i
\%\'ﬂwﬁ“ ”‘\M H HF";.IX '\,".I
U ]
NG o N
Wlw MJIN """L"" . B HEeKOTOPEX BapMaHTaX peam/fgam/m Ka?K,H,BIﬁ X

IpelcTaBjsaeT coboMn

B HEeKOTOPEHIX BapMaHTax peajmMs3aluy, BKJIOUA A, HallpUMep,
BapMaHTH peajiM3allMy KOHBIIaTOB AaHTUCMEICJIOBEIX OJIMT'OMEPOB GOPMYJIEL
(I1) " bopMy JIEL (I1A7), HalleJIMBamwla g [IoCJIenOBaTEeJIbHOCTE
nperncraBjsgeT cobor SEQ ID NO: 1 (5 GTTGCCTCCGGTTCTGAAGGTGTTC—
3’7), Tme kaxowM TUMuH @ (T) Heo®ga3aTeJIbHO IOpencTaBisgeT cobom
ypaumua (U). B pa3JMUHEX BapuaHTax peajiM3alluy, BKJIOUasa, HaIpUMEeD,
BapMaHTH pealu3allMyM KOHEBIOITATOB AaHTUCMEBICJIOBEIX OJIMTOMEPOR GOPMYJIE
(I1) n bOoPMY JIEL (IIA), HalleJIMBawIia g [IOCJIEOOBATEJIBHOCTE
nperncrTaBjigeT coborm SEQ ID NO: 1 (5 GTTGCCTCCGGTTCTGAAGGTGTTC—
37).

B HEeKOTOPHIX BapMaHTax peaJlu3aluu, BKJIOUA S, HallpuMep,
BapMaHTH peain3alyM KOHBOIATOB AaHTHUCMECIIOBHX OJIMI'OMEPOB (QOPMYJIEL
(1), KOHBOTAT aHTUCMHECIIOBOT'O  OJIMT'OMepa COIJIACHO  HacCTOAlleMy

PACKPHTHIO TIIpelCcTaBJIgeT CcoO0o¥ coeIuHeHMNe GopMmyJsiel (IIT) :
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WM ero dapMalleBTHUUECKM IIpMeMIIeMyl COJIb .

B HeKOTOpEHX BapMaHTax peajiM3alyuy KOHBOIAT aHTUCMBCJIOBOI'O
oJIMIToMepa bopMy JIEL (ITII) IpencTaBJIsgeT cobomn ero COJIb,
obpaszopaHHyl HC1 (CONMAgHOM  KMCJIOTOM). B HeKOTOPHX BapMaHTax
peanuzauumy coJib HC1l mpencraBygeT coboM coJik.6HCI.

B  HeKOTOpPHX BapMaHTax peajau3aluu, BKJIOUA S, HanpuMep,
BapMaHTH pealu3allMyM KOHEBIOTATOB AaHTUCMEBICJIOBEIX OJIMTOMEPOR GOPMYJIE
(I11), KOHEBITAT AaHTUCMEICJIOBOTO OJIMTOMEepa COIJIaCHO HacCToAlleMy

PACKPHTHIO IIpelcTaBJgeT coboM coeruHeHme ¢opMyJsiel (ITIIA):
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B HeKOTOPHX BapMaHTax peaJM3allMyM KOHBOIAT aHTUCMECJIOBOTO
onuroMepa OGopMyJH (IV) mnpencTaBjgeT coO00OM eTro COJib, O0O0pa30BaHHY
HC1l (coJgHOM KUCJIOTOM). B HEeKOTOPHX BapMaHTax peaJlus3alluM CoJib
HC1l npencrTaBiseT cobo¥ coJb.6HCI.

B HEKOTOPHIX BapMaHTax peajJus3alun, BKJIOUA S, HalpuMep,
BapMaHTH pealiM3allMM KOHBOI'aTOB AaHTUCMHBCJIOBHX OJIMI'OMEPOR QOPMYJIE
(IV), KOHBIOT'AT aHTUCMEICJIOBOTO OJIMT'OMepa COIJIaCHO HacTodlleMy

PaCKPHTHIO IpelcTaBJigeT coboM coeamHeHMe QopMyJiH (IVA) :
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10. MomuomkaliMM M BaMeHH aS0TUCTHX (HYKIJIECOTHMIHEIX) OCHOBAaHUM

B HeKOTOPHX BapMaHTax pealM3allMM KOHBIOIATH aHTUCMBEICJIOBEX
OJIMTOMEPOB COIJIACHO HAaCTOAMEMY PaCKPHTUI COCTOAT M3 a30TUCTHX
(HYKJIEOTMIOHBIX ) OCHOBaHUM PHK " a30TUCTHX (HYKJIEOTMIOHBIX )
ocHoBaHMM IHK (UuacTo Hal3HBaeMHX B IOaHHOM 00JlacTM TeXHUKM IIPOCTO
«OCHOBaHMAMM») . OcHoBaHuUsa PHK wm3BeCcTHH TIIOH Ha3BaHMAMM aleHUH
(A), vypauwui (U), umTo3mUH (C) m 1myaumH (G). OcHoBaHMsa JHK
M3BEeCTHH II0I HaszsBaHMAMM aleHmMH (A), TmMvmuH (T), uumTo=3mMH (C) u
I'yaHMH (G) . B pPasJINdHBIX BapMaHTax peann3alumum KOHTBIOITaTH
AHTUMCMEICJIOBHX OJIMT'OMEPOR COTJIACHO HAaCTOAMEMY PAaCKPHTUK COCTOAT
n3 umrTosmMHa (C), TyaHmMHa (G), mmMmHa (T), aIJeHMHa (A), b5-

MeTUIUMTO3MHa (5mC), ypaumia (U) m mmMnokcaHTMHa (1) .
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B HeKOTOPHX BapMaHTax pealu3aluM OoOHO WM ©0o0Jiee OCHOBaHUM
PHK wmiam ocHoBaHuM [OHK B oJMIoMepe MOTYT OHTH MOIUPUIIMPOBAHE WM
3aMeHeHE Ha OCHOBaHUue, oTyimuHoe oT PHK-ocHoBaHmsa wim JTHK-

OCHOBaHMA. OIUTOMEPH, cColepXalie MOOUGUIMPOBAHHOE WJIM 3aMelleHHOE

OCHOBaHIIE, BRJIOYAOT OJIMT'OMEPEI, B KOTOPEHX OIOHO I DoJiee
IIYPUHOBEIX MJin IIMPVMMVM IOV HOBEIX OCHOBaHMﬁ, HauboJiee d4acTo
BCTpeUYaIMXCHd B HYRKIIEMHOBEIX KRMCJIOTax, SaMeHEHEL Ha MeHee

pPacllpoCTpaHeHHEIEe WMJIM He BCTpedUalyeCAd B IIpMpoae OCHOBaHMA.
HprHOBHe OCHOBaHMA comepxaT IIMPVIMMIOVHOBOE KOJIBLIO,
KOHIOEHCHMPOBaHHOE C Ml IOa30JIbBE HEIM KOJIBEIIOM, uTo OIIMICEIBaeTCA

crnenyomey obmen (opMyJION.

ITypun

AnleHVH n I'VYaHMH ABJIAKOTCA IBYMHA ITYPVHOBEIMI A30TUMCTBEIMNA
(HyKHeOTMHHHMM) OCHOBaHMAMI, HauboJiee JacTo BCTpeUarmyMIMICA B
HYKJIEVMHOBEIX KMCJioTax. HPYPMG BCTpeUuawnmec4a B Inprupone ITYPVHEI
BKJIOYAOT, HO He OI'pbaHMUMBAaKTCA IIepedlMCIJIEeHHEBEIMN, N6—MeTMﬂaHeHMH,
NQ—MeTMHPyaHMH, I'MIIOKCaHTVH U 7—MeTMHPyaHMH.

HMpMMMHMHOBHe OCHOBaHMA cCcoIoepXaT MeCTUUWIIeHHOe IIMPVMMUIOVMHOBOE

KOJILIIO, UTO OIMCHBaeTCsa cJjenyiomel obmel GopMyJIon.

H
4]
H C
g T a1 3
5C N
xgé% ,»-*(-l:i
H l}f H
[Tupumunun
IMTO3MH, ypauui " TUMUH ABJIAITCSA IVPYUMUOVHO BEMM/
OCHOBAaHMAIMM, HauboJee JacTo BCTPeUAKMYMAC I B HYKJIEMHOBEIX

KHMCJIOTax. ﬂpyrme BCTpeUamMecd B IIpMpole IIMPVMMMIOMVMHEL BRJIIOWAKRT, HO

He OT'PaHMUMBaAKRTCA IIepedrCIJIEHHEIMY , 5—MeTMHHMTOSMH, 5-
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TUIPOKCUMETUIILIMUTO3MH, IceBIoypauus ¥u 4-Tuoypalui. B oOIOHOM U3
BapMaHTOB peajiM3alliM OJIMT'OMEPEH], OIMCAaHHBE B HACTOSAMEM IOKYMEHTEe,
comepXaT OCHOBAaHMSA — I[IPOM3BOIHEE THMMMHa BMECTO ypaluia.

Ipyrre nomxoOAamye OCHOBaHMSA BKJIKUAKT, HO HEe OT'PaHUUYMBAKTCH
[IEPEUNCIIEHHEIMU : 2, 6—IMaMUHOIIYPVH, OPOTOBYK KUCJOTY, aIMaTWUIWH,
JIUBUOWH, 2-TUONVWPVMMUIVHE (HaOpMMep, 2-Tuoypauuil, 2-TUOTUMMH), G-
clamp M eIro [OPOU3BOIHEE, b—3aMelleHHEE I[IMPUMMUIOMHE (HallpUMep, 5-—
rajioreHypaumi, S5-mponMHMIIypaluni, S5-TIPONMHUJILIMTO3MH, 5-
AMMHOMETUIIYPALWII, S—TUIPOKCUMETUIIYPaluil, 5S5—aMMHOMETMJIUUTO3MH, b5—
ITUIPOKCUMETUIILIUTO3UH, Super T), 7/—-IOeazal'vyaHUuH, /—-IeaszsaaleHUH, /-
azsa—-2, 6-IMaMUHOIIYPHUH, 8—aza—"/-measaryaHuH, 8—aza—-7/-gmeaszaaleHNH,
8—aza—-"/—-nmeasza—2, 6—OMaMUHOIIYPUH, Super G, Super A u N4 -
STMJILMTOSMHE MIIM UX [IPOM3BOIHEE; N?-LUKJIONEeHTUJITYaHuH (cPent-G),
N2 —LMKJIONEeHTUII-2—aMUHONIypuHd  (cPent—-AP) u N2—mponmi—2-aMUHOIYPUH
(Pr—-AP), 1ceBIOypaUWJI WJIM MX IIPOMBBOOHBE; WU BHPOXIEHHHEE WMJIU
YHUBepCaJlbHble OCHOBaHUA, TakKue Kak 2, 6—OIUOTOPTOIIYOJI VI
OTCYTCTBYyKMME OCHOBaHMSA, TakuMe Kak CalTH, JUIeHHEEe as30TUCTOTO
OCHOBaHMSA (HanpuMmep, l-mesokcupubosza, 1,2-mumesokcupmudosa, 1-
oe30KCcU—2-0-MeTupuboza; WM [IPOM3BOIOHEE IIMPPOJIMIVHA, B KOTOPHX
aTOM KMCJIOpOHa B KOJblle OBJI 3aMeHeH Ha aToM a30Ta (azapuboza)).
[TouMepsl OIPOMBBONHEIX Super A, Super G m Super T IIpencTaBJIEHHE B
naTeHTe CIIA N 6683173 (Epoch Biosciences), comepxaHte KOTOPOTO
[IOJIHOCTBI BKJIOUEHO B HaCTOAMee OINMCaHMe IIOCPelCTBOM CCHJIKM. bBBUIO
rIoKa3aHo, uTo Pent-G, cPent-AP " Pr-AP YMEHBIIAKnT
VMMYHOCTUMYJIMPYKIlee NOelCcTBMe IpU BCcTpauBaHuM B MUPHK (Peacock H.
et al. J. Am. Chem. Soc. 2011, 133, 9200) . IlceBmoypalWJ
OpencraBJgeT coBoM  BCTpevanmuiica B OpUPOIEe  UM30MepPM30BAaHHLM
BapMaHT ypaluuja, comepxamui C-TJMKO3UI, a He OOHUHHM N-TJIMKO3UI,
KakKk B ypuIMHe. IlceBIOypPUIMHCOIepXamasa CHMHTeTndeckas MPHK wmoxeT
VMeThb YITyUdle HHEM nIpodniib Be30MacCHOCTHA 1o CpaBHEHVD C
YypUIMHCOIepxXxameln  MPHK (ucTounmk WO 2009127230, comepxaHue

KOTOpOIro IIOJIHOCTEK BKRJIOKUEHO B HacCToOAdlee OIIMCaHMe JIIOCpeICTBOM

CCRUIKM) .
HexoTopre a30TUCTHE (HYKJIEOTUIHEE) OCHOBAaHUA OCOBEHHO
[10JIe3HE 01 YBeJIMYeHU abdmMHHOCTHU CBA3EBAHUA KOHEBIOI'aTOB

AHTVICMBEICJIOBEIX OJIMT'OMEPOB COTIJIaCHO HacTodleMy PaACKPEITHIO. OHU
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BRJIOUAT bS—3aMelleHHHEe IUPUMMOMHE, 6—a3alupUMUOMHE M N-2-, N-6- mu
O—6—3aMelleHHEIe Iy PWHEL, BRJIOYA A 2—aMMHOIIPONWUJIadeHUH, 5-
NPONMHWIIYPalUWJI U S—IHNPpOIMHWIILMTO3SMH. BBUIO [IOKa3aHO, UYTO 3aMeHH Ha

5-MeTHUJILMTO3UH YBeJIMUMBaKT CTabUMIILHOCTE OYIIJIEKCa HyKJ’IeMHOBOﬁ

KM CJIOTEL Ha 0,6-1,2°C nu B HacTodlee BpeMA ABJIATCHA
OPenrnouTUTEeJIbHEMM 3aMeHaMMM OCHOBaHUM, eme 0oJlee KOHKPEeTHO — B
coueTaHUun c 2'-0—MeTOKCUD TUJIbHEIMHA MOIOMOPUMK AL AMA caxapoB.

IHOTIOJIHUTEJIBHEE TIPUMEPHE MOIMOUIUIMPOBAHHEIX a30TUCTHX (HYKJICOTUIIHBIX )
OCHOBAaHMM BKJIOUAKT OCHOBAaHMA, B KOTOPHX IIO MeHBIEW Mepe OIMH
aToM BOIOOpoOIa a30TUCTOTO (HYKJIEOTMIHOI'O) OCHOBAaHMSA 3aMeHeH Ha
dTop.

11. dapMalleBTUUYECKHU IIpUeMJIEMEIE conu KOHBIOI'aTOB
AHTHUCMBICJIOBHX OJIMI'OMEPOB

HexoTopte BapMaHTH  peajM3allMy  KOHEBII'aTOB AHTUCMEICJIOBHIX
OJIMT'OMEPOB COTJIaCHO HacToAmeMy PaCKPBEITHI MOTYT comepxaTb
OCHOBHYIL (QYHKUMOHAJIBHYI TPYIINY, TaKyl Kak aMMHO WM aJIKMJIaMUHO,
u, TaKMM oBpas3oM, CIIOCOOHEL oBpa30BHBATH bapMalleBTUUYECKHA
opreMJIeMee COJIM C (QapMalleBTUMUECKM IIpMeMJIEMBEIMM KMCJIOoTaMM. TepMMH
«bapMalleBTUMUECKHM IIpMeMJIEMEE COJIM» B DSTOM acllekKTe OTHOCUTCA K
CPaBHUTEJIBHO HETOKCUUHEIM COJIIM I[IPUCOEIMHEHMSI HeOopTlaHWUeCKUX U
OpTraHMUYeCcKMUX KMCJIOT KOHBIIAaTOB AaHTMCMEBEICJIIOBHX OJMI'OMEPOB COTJIACHO
HacTodmeMy PACKPHTHIO. O39TM COJM MOTYT OHThL IIOJYYeHH In Situ B
IepeHOCANe cpele @OJ4 BBeldeHUMS WJIM B IIpollecce IOJYyYeHUS
JeKapcTBeHHOV (QOopMbl, JMOO OTIeJLHO IIYTeM BBeleHUMS B pPeaKlLUo
OUMIEHHOTO KOHBOTaTa AHTMCMEICJIOBOT'O oJIMToMepa COTJIaCHO
HacTOoAmEMY PacCKpHTHUIR B QopMe ero CBOOOODHOTO  OCHOBAaHMA  C
IOoOXOoOAme OpraHMUeCcKOM WMJIM HeOopTaHMUeCKOW KUCJIOTOM M BHIOEJIEHUSA
IIOJIYUEeHHOM TakuM ofpa30oM COJM B IIpollecce IocJjenyimel OUMCTKH.
TUIMUHEIE coJu BKJIOUAT TUOPOOpPOMUI, TUIPOXJIOPU, cynbdar,
OucynsdaT, odocdaT, HMTpaAT, alleTaT, Bajepar, oJeaT, aJabpMuUTaT,
cTeapaT, JaypaT, BeHsz0aT, JakKTaT, TO3WJIaT, LUMUTPaT, MaJleaT,
byMapaT, CYKUIMHAT, TapTpaT, HadTwjiaT, Me3wlaT, IJIOKOT'elToHAaT,
JaxkTobMoHaT M JaypwicyJlbdoHaAaT M ToMy IHomoBHoe. (CM., HalpuMep,
Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-
19).
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dapMalleBTUUECKM TIPMEMIIEMEE COJIM KOHBOI'AaTOB aHTHCMBICIIOBEX
OJIMTOMEPOB COTJIacHO HaCTOAMEMY  PaCKPHTUD BKJIIOUAIOT ODBUHEIE
HETOKCUUHEIE COJIM WJIM UYEeTBEPTUUHHE aMMOHMEBEE COJIM KOHBIOIATOB
AHTUMCMEICJIOBHX OJIMI'OMEPOB, HAIIPUMEP, W3 HETOKCUUHHX OpTlaHUUYeCKUX
WV HEOPTaHWUYECKMX KUCIJIOT. Hamnpumep, TakMe OOBUHEE HETOKCUUHHE
COJIM BRKJIOUAKT COJIM, IIOJIYYEHHHE W3 HEOPTaHMUECKMX KMUCJIOT, TakKux
KakK XJIOPOBOIOPOIOHASL, BpoMOBONOPONHASA, cepHasd, cyJibbaMMHOBASA,
dpocoopHasda, as0THaAd ¥ TOMy IIOODODHOe; ™M COJIM, IIOJIYUEHHHE U3
OpTraHMUeCKUX KMCJIOT, Takux KaK YKCyCHas, IIPOIMOHOBas, sSAHTapHasd,

IJIMKOJIeBa4d, CTeaprnMHOEBa#4d, MOJIOUYHaAg, qabJiouHasd, BVMHHAaA, JIVIMOHHa#4Ad,

ackopOuHOBaSA, naJLMUTHUHOBAS, MaJleMHoOBasd, TUOPOKCUMaJIeHOBAa,
beHMIIYKCYyCHasA, TJIyTaMMHOBasd, OeH3O0MHAS, caJMUUIIOBaS,
cyJibbaHuoBas, 2—-alleTokCcubOeH30MHas, bymaporas,
TOJIYOJICYJIEQOKMCIIOTA, MeTaHCYJILQOKMCIIOTa, STaHOUCYJbLOOKMCIIOTA,

mapeJjieBad, M30THMOHOBAA UM TOMY IIOIOOHOE.

B HeKOTOPEHX BapMaHTax peajM3almMy KOHBIOI'ATE aHTUCMBICJIOBEX
OJIMTOMEPOB COIJIaCHO HacTodAlleMy PaCKPHTHIO MOI'YT CcoIepXaTb OIHY
ninm  0oJlee  KUCJOTHHEX (QYHKLUMOHAJIBHEX TPYINN M, TakuM o0pasoM,
CIIOCOOHEL Kk 00Opas30oBaHMI bapMalleBTHMUECKM I[IpMEeMIIEMEIX COJIell C
bapMalleBTHUECKU IIpUEeMJIEMEIMM OCHOBaHMAMM. TepMUH «dapMalleBTUUeCKU
OpreMIeMEe COJIM» B HBTUX CJydadx OTHOCUTCA K  CPaBHUTEJBLHO
HETOKCHUUHEIM COJIAM I[IPUCOEOMHEHVI HeOPTaHWUEeCKUX U OplaHUUYeCKUX
OCHOBaHUM KOHTBIOI'aTOB aHTMCMEICJIOBEBIX OJIMTOMEPOB COTJIaCHO
HacToAlleMy PAaCKPHTHID. OIOTM COJIM aHaJIOTMUYHBEM O00pa30oM MOTI'yT OBThH
[IOJIydeHH I1n situ B IIepeHOCHAmeM cpele IJiS BBeleHMS MJIM B IIpollecce
IOJIYUYeHUsa JIeKapCTBEeHHOW OGopMel, JMOO OTIeJBbHO IIyTeM BBeleHUSA B
pPeaklIMK OUMIIEHHOT'O KOHBOIaTa aHTUCMBEICJIOBOTO OJIMI'OMepa B dopme
ero CBROOOIHOM KMUCJIOTH C IHOIOXOOAMMUM OCHOBAaHMUEM, TaKMM Kak
TUIPOKCHUI, KapOoHaT wWiM OMKapbOoHAT dapMalleBTUUECKM MIPUEMIIEMOTO
KaTMOHa MeTajijia, C aMMMaKOM WM C QapMaleBTHUUECKU [IPpMEeMIIEMEBIM
OPTraHMUEeCKUM II€PBUUHLM, BTOPMUHBIM MJIM TPETUUYHEM aAMUHOM. THUINUYHEE
COJIM WEJIOUHHIX MJIM MeJIOUHO3EMEJILHEX MeTaJIJIOB BKJIOUAKT COJIM JIMTUA,
HaTpMda, KaJjludg, KaJjbluMda, MalHMd UM aJIOMMHMA W TOMy I[IOoDOoOHOe.
TUNOMUHEIE OpTaHMUeCKMe aMMHH, [OOOXOIOAmMe IJIid oO0pa30BaHMA COJIen

IIprMcoeIMHeHNA OCHOBaHMA, BRJIDYAKRT STVJIJIaMVH, IS TMIIaMVH,
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DTUIIEHOVaMM1H, 2TaHOJIaMMH, O3 TaHOJIaMIH, nuriepasuH u TOMY
nonotHoe. (CMm., HamnpuMmep, Berge et al., Bmme).

III. CocTaBH ¥ CHOCOBH BBeICHUSA

B HeKOTOPEIX BapMMaHTaxXx pealyimzalunm HacCToAmeIro PaAaCKpPEITHUA
IIpenJIOXEHE COCTAaBE WMIIM (]_)apMaLI,eBTquCKI/Ie KOMIIO 3L, IIooxXogdmye
IOJIA TepaHeBTquCKOIZ JOCTaBKM KOHTBROI'aTOB AHTVCMBEICJIOBEIX
oJIMIroMeposB, COIJIaCHO HacToAdmeMy PAaCKPEITHIO . COOTBETCTBEHHO, B

HEeKOTOPEX BapPMaHTax pealjiM3allMiM HaCTOoOAIeI'O PaCKPEITUA IIPeIJIOXEHEL

bapMalleBTUUECKHU npreMJIeMEe KOMIIO 3ULIUH, KOTOPHE comepxar
TepalleBTUUYEeCKU s20beKTUBHOE KOJIMUEeCTRBO OIOHOTO I DoJiee
KOHEOI'aTOB AHTUCMEICJIOBEIX OJIMT'OMEPOB COTJIaCHO HacToAmeMy
PaCKpPLETHL, OIPUTOTOBJIEHHEIX COBMECTHO C OIOHVM VI OoJiee
bapMalleBTUUECKHA npreMIeMEIMA HOCUTEJIAMN (DoBbaBxkammu) u/man
pazbapuTesaMM. HecMOoTpd Ha TO, UTO KOHBOIAT aHTUCMECJIOBOI'O

OJIMTOMEepa COIJIACHO HacCTOAMEMY PAaCKPHTUI MOXHO BBOIUTEH OTHOEJIBHO,
OPEenrnouYTUTEJIbHEIM  ABJISEeTCSH BBelleHMe  KOHEBoIaTa AHTUCMEICJIOBOTO
oJIMTOMepa B BUIe O(apMalleBTMUECKOI'O COCTakBa (KOMIIO3MLMM) . B OIHOM
M3 BapMaHTOB peajuM3aluy KOHBOIaT aHTUCMEICJOBOTO OJMI'OMepa B
cocTaBe IpencTaBJigseT cobol coeluHeHre dopmyJsiel (III) .

CriocoB®e HOCTABKM MOJIEKYJI HYKJIEMHOBHX KMCJIOT, KOTOPHE MOTYT
OBITL MIPMMEHMME IJIS KOHBIOIATOB AHTWCMECJIOBHX OJIMTOMEPOB COIJIACHO
HacTosAmeMy PAaCKPHETHMIO, OIIMCAaHB, HaOpuMep, B MCTouHMkax: Akhtar et
al., 1992, Trends Cell Bio., 2:139; Delivery Strategies for
Antisense Oligonucleotide Therapeutics, ed. Akhtar, 1995, CRC
Press; wmu Sullivan et al., PCT WO 94/02595. DS5mm u »gpyrue
IPOTOKOJIEL MOTYT IMIPMMEHATLCS OJI9 HOOCTAaBKM MOPaKTHUUeCKM Jiodol
MOJIEKYJIE HYKJIEMHOBOM KMCJIOTE, BKJIOUAS KOHEBIOTATH aHTUCMECIIOBEX
OJIMTOMEPOBR COIJIaCHO HaCTOANEMY PaCKPHTHUO.

dapMalleBTUUECKME KOMIIO3ULUMM COIJIACHO HACTOAMEeMYy PacCKPHTHUIO
MOTYT OBTHL CIelMaJIbHO I[IPUIOTOBRJIEHH MOJIS BBeIOeHMS B TBEepIOW WK
XMOKoM ¢opMe, BRJOUAsS GOPMEI, amalTHpOBaHHEE IJSA cJlenyiomero: (1)
IepopallbHOTO BBeIeHMs, HalpuMep, XUIOKMe JeKapCTBeHHHe QOPMBE MOJIA
nepopajlbHOTO BBeIeHus (BOIOHEE VI HeBOIHHE PacTBOPH WIn
CYCIIeH3UM) , TabJeTKM (mpenHasHayeHHBe  OJI4 TPpaHCOYKKaJILHOTO,
CYOIMHTBAJILHOTO WMJIM CHMCTEeMHOT'O BCaCHBAaHUA), OOJIOCH, IIOPOMKM,

T'PaHyJIE, IIaCTEL IOJIA HaHeCeHMA Ha A3BIK; (2) IIapeHTepaJIEHOT'O
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BBeIcHNA, HallprMep, IIOCpeICTBOM HO,]IKO)KHO?I, BHyTpMB&BﬂHeT{HOﬁ,
BHYTPHME eHHOM MJin SIIMIOypallb HOM VMHBEKINNA B BUIOE, HallprMep,
CTEepPMJIBHOT'O pacTBOpa WJIM CYCIIeH3rMM WJIM CcoCTaBa C 3aMellJISHHEM
BEICBOOOXOeHMeM; (3) MEeCTHOTO IIPMMEHEeHM A, HallpvMep, B BMIe KpeMa,

MasM WM IIJIaCTHPA WM CIIped C KOHTPOJIMPYEeMBIM BHICBOOOXIEHNEM,

HaHOCHUMEBIX Ha KOXY ; (4) MHTpaBarMHaAJIBHOTO WMJIM  PeKTaJIbHOTO
BBeIeHUd, HalpuMep, B BUIe IIeccapusa, KpeMa WJIM IIeHH; (5)
CyBJIMHTBAJILHOTO BReIOeHUsd; (6) BBeIOeHUd yepes rJjasa; (7)

TPaHCOepMaJIbLHOT'O BBEIEHMA WIIN (8) Ha3aJIBLHOT'O BBeIcHMA.

Hexo TOPEE ITPMMEDPEL MaTepmrnaJioB, KOTOPEE MOT'Y'T CIIYXUTbB B
KadeCTBe (]_)apMaLLeBTMT{eCKM IIprmeMIJIEMBIX HOCI/ITeJ'IeI\/JI, BRJIKYAKT, HO He
OTpaHUUYMBATCA IIepedMrciJieHHEMM: (1) caxapa, TakKMe Kak JakKTo3a,
TJIIOKO3a M caxaposa; (2) kpaxMmalJibl, TakMe Kak KYKYPY3HHM KpaxmalJl U
KapTobesIbHEM KpaxMaJl; (3) LeJUIojo3y UM ee IPOM3BOIHHE, Takue Kak

HaTpMueBasd COJIb KapOOKCHUMe TUIILEJIIIIIOSE, STWIILEJUJIINJIO3a WM alueTaT

L eJIJII0JIO 3L} (4) IopomKoOBpPas3HE  TpaTlakKaHT; (5) coJion; (6)
KeJlaTUH ; (7) TaJgbk; (8) BcHmoMoraTeJIbHEIE BelecTBa, TakKue Kak
MacJIO KaKao M BOCKM IJA Cynmnos3uTopuer; (9) wMacja, Takue Kak

apaxmMcoBOe MacJiO, XJIOIIKOBOEe MacJio, cadpjopoBOe MacJio, KYHXYTHOe

MacJio, OJIMBKOBOE MacJlO, KYKypy3HOe MacJo M coeBoe Macjo; (10)
TJIMKOJIM, TaKye KaK I[IPONUJIEHTJIMKOJIE (11) I[oJIMOJIEI, TakKMe Kak
TJIMLLEPHUH, copbur, MaHHUT ¥  I[IOJIUMBTUIIEHTJIMKOJIE ; (12) CJIOXHEIE
20UPH, TakKMe Kak DTuiIoJieaT W STulaypartT; (13) arap; (14)

OybepHEe AT eHTH, TakMe KaK TI'MIPOKCMI MaT'HMA ¥  TMOPOKCHUIO
ajoMMHMA;  (15) aJdeIMHOBYKR KMCJIOTY; (16) ammporeHHynow Bomy; (17)
M30TOHMUECKNM  COJIEBOM  pPacTRBOP; (18) pacTBOpP PuHTepa; (19)
STUJIOBHM coupT; (20) ©OydepHHe pacTBOPH C olopeleleHHEM pH; (21)
CJIOXHHEE  TIOJIUDOUPEH, NOJIUMKAPOOHATH U/UJIM [IOJUAHTUIOPUIE U (22)
opyrue HETOKCUUHEE COBMEC TVMHE BEMECTBA, [IPVMEH SEeMEIe B
bapMalleBTUUYECKMX COCTaBax.

IommoJIHUTEeJIbHEE HeOTpPaHMUMBAKIME IIPMMEPH aTl'€HTOB, [MOOXOIAMNX
IoJId BBEeIOeHMSI B COCTaB COBMECTHO C KOHBOIaTaMM aHTUMCMEICJIOBHX
OJIMT'OMEPOB COTJIacHO HaCTOAMEMY PaCKPHTH, BKJIOUAT :
KOHBOTUMPOBaHHEE C I[I31' HYKJIEMHOBHE KUCJIOTE,; KOHBIOIMPOBAHHEE C
bochommnmmamm HYKJIEMHOBEIE KVCJIOTHI; HYKJIEMHOBEE KM CJIOTEI,

comepXxamme JIUTIOQUIIL HELE bparMeHTEL; dochopoTHOATH ; VHITMOUTOPEL
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TJIMKOIIPpOTENHA P (Takue Kak Pluronic P85), KOTOPHE MOTYT
YCUIIMBATh IIPOHMKHOBEHME JIEKAPCTBEHHHX CPEIOCTB B pPas3JIMUHEE TKaHU;
fropasjiaraeMele IIOJIMMEPH, TaKue KakK MUKpocheps noJu (D, L-JjaxkTui—
KO—TUIMKOJIMIOa) IJI9 JOCTaBKM C 3BaMelJIEHHEIM BECBOOOXIEHMEM IIOCIIE
uMIlaHTaluumu (Emerich, D F et al., 1999, Cell Transplant, 8, 47-
58) Alkermes, Inc. Cambridge, Mass.; ¥ HarpyXeHHHEe HaHOUaCTMIEH,

TaKre KakK IIOJIYUYeHHEEe U3 HOHM@VTMJ’IL{M&HO&KPMJ’IaTa, KOTOPEHE MOTYT

oBecrieunBaTh OOCTaBKYy JIeKapCTBEHHHX CpencTB yuepes
TeMaTOBHIebaInde CKUM Bapbep u MOTYT M3MEHSATH MeXaHV3ME
HeVPOHAaJILHOTO 3axBaTa (Prog Neuropsychopharmacol Biol

Psychiatry, 23, 941-949, 1999).

Hacrosmee PacKpeTHE TaKxXe OTHOCUTCH K [IpYMeHeHNI
KOMIIO3ULINY, COIepxXalel IIOBEePXHOCTHO-MOAUOULMPOBAHHEE JIUMIIOCOME,
comepXamye JIMIOMUOE, MOIUQULUMPOBAHHEE I[IOJUBTUIIEHTJIMKOJIEM («IISI'»)
(IST'-MOOMOUUMPOBAHHEE, pPAa3BeTBJIEHHEE ¥ HepasBeTBJIEHHHE WU UX
KOMOUMHaLUUNY, WU OJIUTEJIBHO LIUPKYJUPYINKEe JUIIOCOME, WM CKPBITHE
JIMIIOCOMEL) . KOHBIOTATH OJMI'OMEPOB COIJIACHO HACTOAMEMY PaCKPHTHUIO
Takxe MOTYT COIepXaThb KOBAJIEHTHO IIPUCOEeOMHEHHEE MOJIEeKYJIE [I0T"
Pa3JIMUHOM MOJIEKYJIIPHOM MacCCH. OTM COCTaBH o0ecleurBalnT CIoCco0
yBeJIMUeHMS HaKOIJIEHUS JIeKapCTBEeHHEX CPeICTB B TKaHAX-MUIEHIX.
3ToT KJIacc [IePEeHOCUMKOB JIeKapCTBEeHHBIX CpencTB YCTOVUMB K
OIICOHM3allMM ¥  BHEHBEIOEHUI U3 opTraHMu3Ma C ydJacTHMeM CUCTEMH
MOHOHYKJIEAPHEX OQaroumToB (CM® wmam P3C), uTo obOecneumBaeT O0oJiee
OJIMUTeJIbHOe BpeMsa LIMPKYJISLUMM B KPOBOTOKEe UM YCUJIEHHOEe BO3IOeMCTBUE
Ha TKaHM MHKAICYJUMPOBAHHOTO JeKapCTBeHHOTO cpencTBa (Lasic et
al. Chem. Rev. 1995, 095, 2601-2627; Ishiwata et al., Chemn.
Pharm. Bull. 1995, 43, 1005-1011). BreJlIO IIOKa3aHO, UTO TakKue
JIMIIOCOMEl M30UpaTesJIbHO HaKallJIMBAaKTCSd B ONYXOJAX, IIPeldllOJIOXUTEJIbEHO
3a CuUeT 3KCTpaBa3alMM M 3axBaTa HEeOBACKYJISAPM3O0BaAHHBMM TKaHAIMU—
vymenaMr (Lasic et al., Science 1995, 267, 1275-1276; 0Oku et
al., 1995, Biochim. Biophys. Acta, 1238, 86-90). IJMUTeJILHO
HMPKYJINPYRIME JIVITIO COMEL YIIy4dmamnT bapMaKOKMHETUUECKNE u
bapMakoOVHaMUUeCKMe XapakTepuctukm IHK m PHK, B 4YacTHOCTH, IO
CpaBHEHUD c O OBEUHEIMI KATMOHHEIMM  JIMIIOCOMaMI, KOTOPHE, Kak
M3BECTHO, HakallIMBalTCgd B TkKaHgax CMO (Liu et al., J. Biol. Chem.

1995, 42, 24864-24870; Choi et al., MexmoyHaponoHad OyoOJamkaliusa PCT
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M WO 96/10391; Ansell et al., MexoyHapomHada noyojamkaumsa PCT W WO
96/10390; Holland et al., wMexOyHapomHad nyoamuxaumusg PCT W WO
96/10392) . [OAMUTeJILHO LUPKYJIMPYIIMEe JIUMIOCOMH TakXe, BepPOATHO,
3amumanT  JIeKapCTBEeHHBEe CpeacTBa OT JeTrpalalluyM oI IelCTBUEM
HyKJleas B OoJIblleM CTeleHM I[I0 CPaBHEHMIO C KAaTMOHHBIMM JIMIIOCOMAaMMU
ojaromapd MX CIHOCOOHOCTM M30eraTh HAKOIUJIEHMA B MeTaboJIMuecKHr
arpeCCUBHEX TKaHAX CMO, TakMxX Kak IIeUueHb UM CeJIe3eHKa.

B IpyroM BapMaHTe peaiM3aluM HacTodllee PacCKpPHTUE OTHOCUTCSH
K bapMalleBTHUUYECKMM KOMITO 3ULIMAM KOHEBIT'aTa AHTUCMEICJIOBOT'O
oJIMTOMepa, IPUIOTOBJIEHHEIM OJIS OOCTaBKM, KaK OIIMCAHO B IlaTeHTax
CIIA NNe: 6692911; 7163695 m 7070807. B »TOM OTHOMEHUM B OIHOM M3
BapMaHTOB peajiM3alMM HaCTOAWeI'0 pPacCKPHTUA IIpelJoXeH KOHEBoIaT
AHTUCMEICJIOBOTO OJIMTOMEepa COIJIaCHO HacCcTodlleMy pPacCKpHTUID B COoCTake
KOMIIO 31NN, comepxamey  COMNOJIMMEPH JIM3MHa W TUCTUIMHA (HK)
(onmMcaHHOM B IHaTeHTax CIA NN: 7163695; 7070807 m 6692911) mmubo
OTHeJIbHO, JMbOO B kKOMOMHauumM c I[I5I' (HamopuMep, pa3BeTBJIEHHEM WU
HepasBeTBJIeHHEM I[I31' wmiam cMmecbl obomux), B KOMOMHauuu cC II3T' u
HalleJuBawnmuM  dpaTrMeHTOM, i  Jiodoe U3 BHIIEIEPEUMCIIEHHOTO B
KOoMOMHAaLUN co CIIM B aI0IMM areHTOM. B HEKOTOPHIX BapMaHTax
peaamn3anmum HaCcTOAmMEeTO PaCKPHETUSA penJIOXeHE KOHBIOT'a TH
AHTUCMEICJIOBHIX OJIMT'OMEPOB B cCcocCTaBe ¢apMalleBTUUeCKUMX KOMIIO3ULUM,
comepXamyx MOIOIUOUIMPOBAHHEI IJIOKOHOBOW KMUCJIOTOM IMOJIUIMUCTUIVNH WU
TJIIOKOHUIJINPOBAHHBIN HOJIMTUCTUOVH/ TPaHChOepPUH—TIOJIMIIM 3UH .
CrieuMaJIMCcTy B @»OaHHOM o00JacTM TexXHMKM Takxe OymeT IIOHSTHO, UYUTO
AMMHOKMCJIOTH CO CBOMCTBaMM, IIOOOOHEMM cBo¥McTBaM His m Lys, MOTYT
OHTH 3aMEeHEHHE BHYTPM KOMIIO3ULINUM .

CMaumMBaKmye aTl'€HTH), SMYJIETATOPE M  CMa3HBaklMe BemecTBa
(TakMe Kak JaypuiacyJbdaT HaTPUAd M CTeapaT MaTHMA), OKpallMBakllMe
aTeHTH, aHTHaOT' e 3MBHEIE aTeHTH, MMOKPHBAaKIME ATeHTH,
noncJlaliMBaKnmre aTeHTH, aTeHTH oIS KOppeKUnun BKYCa,
apoMaTU3UPYyKIME aTl'eHTE, KOHCEPBAHTEH M AaHTUOKCUIAHTH TaKXe MOTYT
IPUCYTCTBOBATE B KOMIIO3MIMAX .

[lpyMepH GQapMalleBTUUYECKM IIPUEMIIEMEIX aHTHMOKCHMIAHTORB BKJIOUAKT :
(1) BOIOPaCTBOPVMHE AHTMOKCUIOAHTH, TakKue Kak ackopOuHOBAaSA
KMCJIOTa, IUIPOXJIOPUI LMUCTeMHa, OucyavpdaT HaATPpUA, MeTabUuCyJbQUT

HaTpug, CyJapdUT HaATPUS U TOoMy I[omoBHoe; (2) XUPOPACTBOPUMEE
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AHTMOKCUIAHTEH, TakKue KakK ackopOuInaJbM1UTaT, By TUINPOBAaHHBI
TUOPOKCUAaHU30J (BTA) , OY TUIIMPOBAHHEIM TUOPOKCUTOJIYOJI (BI'T) ,
JEUUTUH, OponuiarajjiaT, allbda—-Tokodeposl M TOoMy IHomoBHoe; u (3)
aTeHTH, xeJjlaTupynmme  MeTaJlJlH, TakKve KakK JMMOHHasd KMCJOTa,
STUJIEHOIMaM/MHTeTpayKCyCcHada KM1CJIoTa (BOTA) , copdbur, BMHHAa4A
KMCJIOTa, ¢ocdhopHasda KMUCIOTaAa M TOMY IODOOHOE.

CocTaBBE COIJIACHO HaCTOAMEMY PacCKPHTHUI BKJIOUAKT COCTAaBH,
nonxondmme  OJg  I[IepopalJibHOTO, HaszaJIbHOTO, MEeCTHOTO (BrIIOUA A
OyKKaJIbHOe U CyOJMHTBaJIbLHOE), PeKTaJbHOTO, BaIlMHAJBLHOTO W/UIMU
[IapeHTepalJlbHOT'O BBeleHMA. B Lejax ynobcTBa COCTaBHEH MOI'yT OHTH
OpencTaBJIeHE B BUIOE eIMHUUYHOM JI€eKapCTBeHHOM OGOPMH M MOTYT OHTH
[NOJIYUEHEl JIOOBMM CrocofaMir, XOpOolIo M3BECTHEMM B o00OJlacTM dapMalluu.
KommuecTBO aKTMBHOI'O MHIpPeOMeHTa, KOTOpoe MOXHO OOBeIMHATHL C
MaTepMraJlIoOM—HOCUTEeJIEM oJis [IOJIyYEeHU g JleKapCTBEeHHOM bopMEL C
OOHOKPAaTHOM IO3UPOBKOM, OymeT BapbMpOBaThL B  3aBUCUMMOCTU OT
cyOBeKTa, I[IOoOJIleXallel'o JIeUeHMI0, ¥ KOHKPeTHOI'O crocoba BBeIeHUA.
KommuecTBO aKTMBHOTO MHIPEeOMeHTa, KOTOopoe MOXHO OOBeIVMHATHL C
MaTepMraJIoOM—HOCHUTEeJIeM oJjis [IOJIyUYeHU g JleKapCTBEeHHOM bopMEL C
OOHOKPATHOM IOO3UPOBKOM, OOHUHO OyIeT COCTAaBJIATHL TaKoe KOJMUECTBO
AKTUMBHOTO VHTpeIlIneHTa, KOoTopoe obecrneunuBaeT TepaleBTUUeCKUM
20pexT. Kak OpaBMJIO, 2TO KOJIMUECTBO OyIOeT COCTaBJIATE OT IIPMMEPHO
0,1 mnpolueHTa OO IIPUMEPHO IeBAHOCTAa JOeBATM IIPOLEHTOB aKTMBHOIO
VHTpelIVeHTa, NPeOloudTUTEJIEHO OT IIPMMEPHO 5 MOPOLEeHTOB IO IIPMMEPHO
70 mHpoLeHTOB, HauboJlee INIPENIOUTUTEJIEHO OT IpuMepHO 10 OpPOLEHTOB
0o npuMepHoO 30 MIPOLIEHTOB.

B HeKOTOpPHX BapMaHTax peaJu3alMyM COCTaB COIJIaCHO HACTOAMeMY
PaCKPEITHUI COIEepPXUT BCIIOMOT'aTeJIbHOE BEMECTBO, BHIOpaHHOE n3
LIMKJIOOEeKCTPUHOB, LEJJIJI03, JIMIIOCOM, MMUIeJJIooOpasylolux al'eHTOB,
HalpyMep, SKeJIUHBEIX KMCJIOT, U IIOJMMEPHEX HOCUTeJlelM, HalpuMep,
CJIOXHHX TIOJIMBOMPOB ¥ IIOJMAaHTUIAPUIOB; W KOHBOIAT aHTUCMECIJIOBOTO
OJIMTOMEpa COTIJIACHO HaCTOAMeMYy PaCKpPHTMO. B OIOHOM M3 BapMaHTOR
peannzanumum KOHBOTAT aHTVMCMEICJIOBOT'O oJIMToMepa B cocTaBe
IpencTaBJigeT cobom COenOUHEHNE bdopMy JIEL (IT11I). B  HeKOTOPHX
BapMaHTax peannzanmnmn YTIIOMSAHY THM BEIIE cocTaB oBecrnieunBaeT
OMONOCTYIIHOCTE IIPY II€POPalIbHOM BBEIEHMM KOHBIOI'aTa aHTUCMECJIIOBOTO

oJIMroMepa COIJIaCHO HacToAlleMy PaCKPEITHO.
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CriocoBrl  NOJy4YeHUSH DTUX COCTaBOB VI bapMalleBTUUECKUX
KOMIIOBUILIMM BRJOUALT CTaIuio OOBLeAMHeHMS KOHBOIaTa aHTUCMBCIOBOTO
OJIMTOMEpPa COTJIaCcHO HaCTOAIEMY PaCKPHTHO C HOCUTeJIEM u,
HeoOdg3aTeJIbHO, OIOHMM MM O0oJiee BCIOMOT'ATEJIEHEIMM MHIpPeOuMeHTaMu. B
11eJIOM, COCTaBH  IIOJIy4dawnT IyTEM PaBHOMEPHOTO U TIaTeJbHOTO
obLenuMHeHM S KOHBIOTaTa aHTMCMEICJIOBOT'O oJIMToMepa COTJIaCHO
HaCTOAmMEMY PAaCKPHTHIO C XUAOKMMM HOCUTEJIAMM WMJIM TOHKOM3MEJbUeHHBMN
TBEPIOHM/ HOCUTEJSAMM WJIM M C TeMu, W C IOPpyI'MMM U 3aTeM, IIpUu
HeoOxXoOuMOCTH, GOPMOBAaHMA MIPOOYKTA.

CocTaBH COTJIaCHO HacToAleMY OIIMCaHMD, IIOOXOOAlMe OJId
nepopallIbHOTO BBeIeHu4d, MOTYT HaxXOoOUTLCH B bopme KarcyJ,
KpaxMaJIbHEIX KallCyJl, Wb, TabJIeTOK, JeIeHILOB IOJiA paccacChHBaHMUA
(C MCHOJL3OBAHMEM apoMaTU3MPOBAHHOM OCHOBH, OOBUYHO Caxapo3bl U
KaMenoy WJIM TparakaHTa), I[IOPOINKORB, TIPaHyJl, WIM B BUIe pacTBoOpa
MM CYCIIEH3MM B BOIHOM WMJIM HEBOOHOM XWUIOKOCTM, WJIM B BHUIE XUIKOM
SMYJIBCUM THIIAa «MacJIO—B—BOIEe» WM «BOOa—-B—MacJjie», WJIM B BUIE
SIMKCHpPpa WMIM CHpOolla, WIM B BHMIe IacTUJIOK (C MCIOJIb30BaHMEM
MHEPTHOM OCHOBH, TaKOM KaK XeJaTuH M IJIMLepMH WM caxaposa U
KaMernb) W/WiIM B BUIEe XUOKOCTEM IOJd I[IOJIOCKaHMd pTa U TOMY
nomoOHOTO, IIPM 2TOM Kaxdad M3 YyKas3aHHHX QOpM COIEepPXMUT 3apaHee
ompeneJieHHOE KOJIMUeCTBO KOHBIOTATa AHTHUCMEICJIOBOTO oJIMToOMepa
COTJIaCHO HAaCTOAmEeMY PAaCKPHTHUIO B KaueCTBe AaAKTMBHOTO MHIpPeIMeHTa.
KoHBoOTaT aHTUCMBCJIOBOTO OJMI'OMEpPa COIJIACHO HAaCTOAMEeMY PaCKPBTUIO
TakXxe MOXHO BBOIMTL B BMIe OoJoca, BJeKTyapus MM IacTH.

B TBepOhx JIeKaAapCTBEHHHX O¢opMax IJS IIepopaljlbHOTO BBeIeHUI
COTJIaCHO HaCTOAMEMY PAaCKPHTHID (KalcyJiel, TabJeTku, OWJIIM, Ipaxe,
[IOPOWKM, TpaHyJiEl, TabJIeTKM OJS pacCacHBaHMA M ToOMy IHoInoBHoe)
AKTMBHEIM MHTPeIMeHT MoXeT OHThL CcMemaH ¢ OOHMM MIM BoJiee
bapMalleBTUUECKM [IPUMEeMJIEMEIMM HOCUTEJIAMM, TaKMMM KakK LUTPpaT HaTpusd
MM OMKAJIbL LM docoar, n/niam JIOBIM us cJenynmero: (1)
HAOJIHUTEJAMU WJIM CYXMMM pa30aBUTeIaAMM, TaKyMMM KakK KpaxXMaJlH,
JlaKTo3a, Ccaxapos3a, IJVIoKO3a, MaHHUT U/MIM KpeMHHMeBasd KucjoTa,; (2)
CBA3YIOMMMHI BemecTBaMH, TaKMMA Kak, HaIpuMep,
KapBOOKCHUME TUIILIEJIIIIO3a, aJIbTMHATH, XeJIaTHH, ITOJVMBUHUIIIVMPPOJINUIOH,
caxapos3a u/MiIM kKamMeIb; (3) VYBIAXHUTEJAMM, TaKuMMM KakK IJIMLePHUH;

(4) paszpHUxauTelaMM, TaKuMy Kak arap-arap, kapboHaT Kajlbludg,
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KapTodebHEM W TanMoOKOBHIM KpaxMmaJl, aJbTUHOBAM KMCJIOTa,
HEeKOTOPHE CMJIMKATH M KapdoHaT HaTpug; (5) areHTamy, 3BaMelJISOIMMMA
PacTBOpEeHMe, TaKuMMM Kak I[apadmH; (6) YCKOPMTEeJIAMMY BCaCHBaHMSA,
TAKMMM KaK UYeTBEepPTHMUYHHE aMMOHMEBHE COeIOMHEHUS ¥ IIOBEPXHOCTHO-—
AKTMBHEIE BeMeCcTBa, TaKMe KaK IIoJIOKCaMep M JlaypuicyJbdaT HaTpudg;
(7) CMauMBamyMM aTeHTaMM, TaKyMMM Kak, HalpyMep, LeTWUJIOBHM

CIipT, MOHOCTeapaT IJIMieprMHa W HEeVMOHHEE JTIOBEPXHOCTHO-aKTHMBHEIE

BelleCcTBa; (8) abcopbeHTamMu, TaKMMM KakK KaoOJIMH ¥ OeHTOHUTOBAasA
TJIvMHa; (9) cCcMas3HBaloMMMKM BemecTBaMy, TaKMMM KakK TaJlbK, cTeaparT
KaJjJblmudg, cTeaparT MarHMug, TBepIOHEe [IOJIUB TUJIEHTJIMKOJIM,

JaypuiacyabdaT HaTpusd, cCcTeapaT LMHKa, CcTeapaT HaATpPUAa, CTeapMHOBAaLd
KMCJIOTa M uxX cMecu; (10) okxpammBamomyMu ar'eHTaMu M (11) areHTamu,
o6eCcreurBanyMm KOHTPOJIMPpYeMOe BHICBODOXIeHUE, TaKMUMA Kak
KPOCIOBMIOOH MM DSTUILEJJIJIO3a. B cilydae KalcyJ, TabJleTok U
IWJTIOJIB bapMalleBTUUECKME KOMIIO 3ULIUA Takxe MOTYT comepXaThb
OybepHEle aTreHTH. TRepOble OQapMalleBTUUECKMEe KOMIIO3MUIMM IIOHOOHOTO
TUIIa Takxe MOTYT IPUMEHSATECSA B KaduecTBe HaTloJIHUTeJIen B
KeJla TUHOBEIX KarcyJsax C MSATKOM u TBEepPOoOMn 0BOJIOUKOM c
MCIIOJIL30BAHMEM TaKMxX BCIOMOTATEJILHEIX BemecTB, Kak JakTo3a WK
MOJIOUHEIE caxapa, a Takxe TIOJINA TUJIEHTJIMKOJIU c BHICOKOM
MOJIEKYJIAPHOV MacCCoM M ToMy IHomoOHOoe.

TabjeTka MOXeT OBITE noJiyueHa IyTeM  IIPpecCcOoBaHMUAg W
bopMoBaHMAg, HeoOsa3aTeJIbHO COBMECTHO c OIOHUM W BoJiee
BCIIOMOT ATEJILHEMMY MHITpelIMeHTaMM. IlpeccoBaHHEHEe TabJeTKM MOTYT OHTH
IIOJIYUEeHH C I[IpUMeHeHMeM CBA3YIeTro BelecTBa (HalpuMep, XeJlaTuHa
nIn TUOPOKCUIIPONIMIIME TUIIL&JIJIIOJIO 3H) , CcMa3HBanmero BemecTBa,
MHepTHOTO  pas3baBuUTeld, KOHCepBaHTa, Pa3PHEXJIUTEIIS (HampuMep,
HATPMA KpaxMaJTUIMKOJIATa WJIM IIOINepeuYHO-CHKMTOM HaTPUeBOW  COJu
KapBOoKCUMe THUIILEeJIJIIONO 3H) , [IOBEPXHOCTHO—AaKTUBHOTO W
OVCIepIvpyomero areHTa. OopMOBaHHEHE TadJIeTKM MOTYT OHTL IIOJIYUEeHE
oyTeM (QOpMOBAaHMSA B IIOIOXOIAMEeM YCTPOMCTBE CMeCH IIOPOmKOoOoBpa3HOTO
CoOeIMHEeHMS, CMOUEHHOTO MHEePTHHEM XUIKMM pa3daBUTeJIeM.

TabJeTkM u opyrue TBepILe JIleKapCTBeHHHe bopMEL
bapMalleBTUUECKUX KOMIIO3UINWIM COIJIACHO HaCTO4dmeMy OIMCaHUD, TaKue
Kak Opaxe, KallCyJh, OWIJIXM W TpaHyJH, MOI'yT, Heo®sa3aTeJlbHO,

VMMETE PHCKY WIIN OBITE TIIOJIYUEHH C IIOKPETMAMM W oDOJIOUKaMM, TaKMMU
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KakK SHTepoCOJIodUIILHEE IIOKPEITMA U OpyI'Me  IIOKPHTHUL, XOPOIIO
M3BEeCTHEe B 06JacTu TIoJIyudeHMS OoapMalleBTUUECKMX COCTaBOB. OHU
Takxe MOTYT OHTL NIPUTOTOBJIEHH TakKMM obpa3oM, UTOOH obecneuMBaThH
MeOJIeHHOe MJIM KOHTPOJMpYeMoe BHCBOOOXIEHME MCIOJL3YyeMOTo B HUX
AKTUBHOTO MHTpeIVeHTa c IpUMeHeHUeM, HanopuMep,
TUOPOKCUIIPOIIMIIME TUJIIL&JIJII0JIO 3E B pPas3JIMUHEX IIPOIIOPLUMAX oJisa
obecreueHMUsa XejlaeMOoT o IIpOodMIIS BHEHCBOOOXKIEHMS, IPYTUX IIOJMMEPHHX
MaTpPHLl, JMUIOCOM U/Mian MUKpochep. OHM MOTYT OHTL OPUIOTOBJIEHEl IJIA
BRICTPOTO  BHEHCBOOOXIEHUSA, HaopuMep, JHUOOUIM3UPOBAHE. JMX  MOXHO
CTepUJIn30BaTh, HallpuMep, IoCpelCTBOM dMJIL TPOBAHUA yepes
3adepXnBanlni BakTepun dMIILETP VI BKJIIOUEHU I CTEepPUJIN 3YIMNX
areHTOBR B (QopMe CTepUJIBHHX TBepIHxX (apMalleBTUUECKMX KOMIIO3ULUM,
KOTOPEE MOXHO PAaCTBOPSATL B CTEePUJILHOM BOIOe WMJIM B KaKOM—JUOO
IPYyTOM  CTepMJIbBHOM  MHBEKLUMOHHOM  Ccpele  HeNoCpeICTBEHHO IIepen
IpUMeHeHUEM. 31U bapMalleBTHUUECKME KOMIIO 3ULIUA Takxe,
HeoOsA3aTelIbHO, MOTYT COINEpXaThb 3aMyTHAKRIMEe Aal'eHTH M MOTYT MMeThb
TakKOM COCTaB, UYTO OHM BHCBOOOXIOAIT AaKTUBHHM (Be) MHIPeIMeHT (H)
UCRJIOUKTEJILHO W IPennouYTUTEJILHO B onpenejyIeHHOM ydacTke
XKeJIYIOUHO—KUMIIEUHOT'O TpakTa, HeobOs3aTellbHO, C 3BalepxXkol. [IpuMeph
KOMIIOBULIMM OJIS BaKJIOUeHUS aKTUBHHEX MVHIPEIVMEeHTOB, KOTOPHE MOTYT
OBITL TIPMMEHEHH, BKJIOUAT IIOJIMMEPHHE BelleCTBa M BOCKM. AKTUBHLHM
MHITPpeOrMeHT TakKxe MOXeT HaxXOoOIUMTLCS B MUMKPOMHKAIICYJIMPOBAHHOM
bopme, ecJiM HeodBXoIMMO, C OIOHMM wMJIM 06oJlee OIMCAaHHBEMM BHIIE
BCIIOMOT aTeJIbHEMM BelleCTBaMuU .

Xunokue JIeKapCTBeHHHEe bopMEl  mJig nepopajibHOTO BBeIeHUSA
KOHTBIOTATOBR AHTWCMEICJIOBHIX OJINTOMEPOB COTJIaCHO HaCcToAleMy
PaCKPHTHUIO BKJIIOUAIOT bapMalleBTHUUECKHU IpueMIeMble SMYJIbCUU,
MUKPOBSMYJILCUM, PacTBOPH, CYCIeH3UM, CUPOIH W SJIUKCUPHE. JIIOMUMO
AKTUBHOTO MHITpeOIVeHTa, KUIOKME JIeKapCTBeHHHe bopMu MOTYT
comepXaTh MHEepTHHe pas®aBUTeNM, MUMPOKO IIPMMeHsSeMbele B JaHHOM
obJjacTu TexXHUKH, Takue Kak, HaopuMep, BOIA VI opyrue
PACTBOPUTEIIN, COJOOUIM3UPYIIMEe AaTeHTH ¥ 5SMyJILTaTOpPH, Takue Kak
STUJIOBEM CHOUPT, UIOIOPONMIIOBEHM CIOUPT, STHUIkapboHaT, STUialleTarT,
DeH3UIIOBHMN CrmpT, OeHsuIbeH30aT, NPONUIIEHTJIMKOJIE, 1,3-
BYTUIIeHTJIMKOJDL, MacJa (B UYacTHOCTH, XJIOIIKOBOE, apaxmcoBoe,

KYKYPY3HOEe, MacJiO 3apolmllel, OJMBKOBOE, KaCTOpOBOE U KYHKYTHOE
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MacJya), IJIMIUEPUH, TeTPparuoIpOodyPMIIOBEI CIMPT, IMIOJMDTUJIEHTJIMKOJIM U
CJIOXHEE D2OMPH XMPHEX KUCJIOT M coplOuTaHa M MX CMeCH.

KpomMe wMHepPTHHX pasfaBuTeliel, OoapMalleBTHUUECKMe KOMIIO3UIIUN
IJIS IIEePOPaJIbHOTO BBEIEHMS TakKkKe MOTYT COINEPXATh AaIbOBAHTE, TaKMue
KakK CMauMBapmMe aleHTH, OSMYJIbIMPYRIMEe W CYCIeHIMPYIMe aleHTEH,
IIOOCJIACTUTENNM, apOMATU3ATOPH, KPACUTEM, OTIOYIKM M KOHCEPBAHTH.

CycrnieH3my, TIIOMMMO AKTMBHEIX COEIMHEHMM, MOI'yT COIepXaTb
CYCIeHIUpYyKIMUe AaTreHTH, TaKue Kak, HalpuMep, DTOKCUJIMPOBAHHEE
UB0CTEeapPUJIOBEE CIMPTH, CJIOXHEE S0MPH [IOJMOKCHUBRTUJIEHCOPOUTa U
copBuTraHa, MUKPOKPUCTaJIINYeCcKas eJJInJIo3a, MeTaTruIpPOKCUL
aJlioMMHM S, OeHTOHMT, arap—-arap M TpalakKaHT UM MX CMeCH.

CocTaBe @OJIS PEeKTaJbHOTO WMJIM BaI'MHAJBHOTO BBeIeHMS MOTYT
BHITL IIpPenOcTaBJIeHE B  BUIEe CYIIO3UTOPMS, KOTOPHM MOXeT OHTb
IIOJIydeH IIyTeM CMellMBaHMg OOHOTO MM ©OoJjiee COeOMHEeHUM COTJIaCHO
HacTodAmeMy  PacCKPHTHUIO c OOHVM  WJIU BoJiee IOOXO IO AMYMM He
BBI3HB A0MYMI pasipaxeHus BCIIOMOT'aTeJIb HEIMM BelleCTBaMu WU
HOCUTEJIAMHA, comepxaluMi, HalpuMep, MacJIo Kakao,
IONMUDTUIIEHTJIMKOJILE, BOCK IJIS CYNINO3UTOPMER WIM CcajuumuiaT, U
KOTOPEIM ABRJISETCH TBepOHM IIPY KOMHATHOM TeMIepaType, HO XUIKUM

Ipr TeMIepaType Teja U, CJeloBaTeJIbHO, OyIeT I[JIaBUThLCSA B IIOJIOCTHU

HpHMOﬁ KUMIIKM MJin BJlaT'aJivIila C BEICBOOOXIEeHMEM AKTMBHOTI'O
COeIMHEeEHMA .

CocTaBEL 2NNz JIEKapCTBEeHHEE @OpMH IOJI4 MeCTHOTI'O nJin
TpaHCOepMaJIEHOTI'O BBeII€HNA oJiMmroMepa COTIJIaCHO HacCcToAdmeMy

PACKPHTHIO BKJIOUAKT I[IOPOMKM, CIpPer, Ma3M, IIaCTh, KPeMb, JIOCBOHH,
TeJlM, PacTBOPH, IUJIACTHPM M JIeKapCTBeHHHEe QOPME MOJIS MHTAJISLWMA.
AKTMBHEE KOHEBIOTATH OJIMI'OMEPOB MOI'YT OHTH CMENaHH B CTepPUJIbHEX
YCIJIOBMAX C dbapMalleBTHMUECKM IIPpMEeMJIEMBEIM HOCUTEeJIeM ¥ C  JIOOBMM
KOHCepBaHTaMM, Bydbepammu WU IpOoIeJIJIeHTaM, KOTOPEHE MOTYT
norpeboBarbCca. Masm, HAacTH, KPeMe M T'eJIM MOTYT COIEPXaTh, IIOMUMO
AKTHMBHOTO coenMHeHusd COTJIACHO HaCTOAmeMy ONIMCAaHUIO,
BCIIOMOTATeJILHEE BemecTBa, TakMe KaK XMBOTHHE ¥ PaCTUTeJIbHEE
XMPE, MacJa, BOCKM, HapadmMHE, KpaxMmaJl, TpalakKaHT, I[IPOM3BOIHHE
LEeJJIIOJIOBE,  IIOJIMSTUIIEHTJIMKOJIM, CUJIMKOHE, OEHTOHMTE, KpPeMHMeBas

KMCJIOTa, TaJIbK VM OKCHMIO LIMHKa WJIM MX CMeCHt.
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[lopomKy ¥  CIOper  MOTYT  COIOepXaTh, TIOMMMO KOHBIOTATa
AHTUCMEICJIOBOTO oJmMTOoMeEpa COTJIACHO HaCTOAIEeMY PaCKpPLEITHIO,
BCIIOMOTaTeJIbHEle BemecTBa, TakyMe Kak JaKTos3a, TaJlbK, KpeMHMeBad
KMCJIOTa, TUOPOKCUI  aJIOMUHUSL, CUMJIMKATE  KaJblUMSa U [IOPOMOK
noJuaMuma WJIM CMeCH 9STUX BemecTB. CIpeM MOTYT IOIOJIHUTEJILHO
comepXaTh OOBUHHE MIPOIEJIJIEHTH, TakKue KaK XJIOpbTOopYyTJIeBONOPONE U
JeTyuMe He3aMelleHHHe yTJIEBOHNOPOMIH, TakKuMe Kak OyTaH M IIpolaH.

TpaHcOepMaJbHEE IJIACTHPU MMET IOIOJIHUTEJILHOEe [IPeVMyleCcTBO,
zakjoUanmeecs B oOeClHedeHMM KOHTPOJIMPYEMOM INIOCTaBKM KOHEBOTATA
AHTUCMEICJIOBOT'O  OJIMT'OMepa  COIJIaCHO  HACTOAIEeMy  PaCKPHTHIO B
opraursM. Takue JeKapCTBeHHHE GOPMEI MOTYT OBTH I[IOJIYUEHH I[IyTeM
pacTBOpeHUsS UM OUCIePTUMPOBAHUS OJIMTOMepa B IOIOXONAmeN cpele.
YCUIMTeN BCACHBaHMA TakKxe MOTYT I[IPUMEHATLCA IJId YBeJIUUEeHUS
rnoToka areHTa dYepe3 KOXy. CKOPOCTHL  TakKOTO IIOTOKa  MOXHO
KOHTPOJIMPOBATE JMOO C IIOMOMmBI MeMOpaHH, peryJMpylmel CKOPOCTh,
IMBO NyTeM OUCIEePTUPOBaHMA aTreHTa B IIOJMMEPHOM MaTpulle WM TeJle,
[IOMMMO TIPOUMX CIIOCOBOB, WM3BECTHHX B HaHHONW OOJIACTY TEXHUKN.

dapMalleBTUUECKME KOMIIO3MUMM, [IOAXOAAlMe IJIAd [HapeHTepPalIbHOTO
BBeIEeHNI, MOTYT COIepXaThb OIOMH WM OoJiee KOHBOTATOB OJIMI'OMEPOB
COTJIACHO HaCTOAmeMYy PAaCKPHTHIO B KOMOMHALMM C OINHUM WM OoJiee
bapMalleBTUUECKM [IPUEeMIIEMEMU CTEePUJIBHBEIMY M3O0TOHUUECKUMY BOIHBEMU
UIIN HeBOIHLEMU pacTBOpaMu, OUCIIePCUAMHA, CYCIIeH3UIMA UIIN
SMYJIECUSAMM WM CTEPUJIBHEIMM — [IOPOMKaMM,  KOTOPHE MOTYT  OHTH
BOCCTAHOBJIEHH C IIOJYUEHUEM CTEePUJILHEX MHBEKIMOHHEX PacCTBOPOB WU

HMCHepCMﬁ HellOCpeICTBEeHHO Iiepen IIPVMMEeHEHNEM, KOTOPEHE MOTWYT

comepXaThb caxapa, CIIMPTH, AHTUMOKCUIOAHTH, Bydeptrr,
BaKTepPMOCTaATUKN, PaCTBOpPEHHEE BemecTBa, IpUIanImme cocTaBy
M30TOHMUHOCTD c KPOBBIO IpennojlaraeMoro peLunreHTa, W

CYCIEeHIUPYIIME ATEHTH WIM 3aTyCTHUTeIM. I[IpUMMepH IIOOXOOSMMUX BOIHEIX
" HeBOIHHX HoCUTeJen, KOTOPEHE MOTYT IPYMEHATECS B
bapMalleBTHUUECKUX KOMIIOBUILIMAX COTJIaCHO HaCTOAmeMy ONIMCAaHUIO,
BKJIIOUAIOT BOLY, 2TaHOJI, TIOJIMOJIEL (Takue Kak TJIMLIEPUH,
NPONMJIEHTJINKOJIE , DOJIMATUJIEHTJIMKOJIE UM TOMYy  IIomoBHoe) u  ux
NIOOXOOAMMEe CMeCU, PacCTUTeJIbHEEe Macja, TakKye KakK OJMBKOBOE MacJio,
M OpTaHMYeCcKMe CJIOXHHEe DS0MPH OJIS MHBEKIVMOHHOTO BBEeIOeHUd, TakKue

KakK STHJIOJIeaT . lTooxomamymo TEeKy4deCThb MOXHO IoogonepXxmMeaThb,
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HaopyMep, OyTeM IOIpMMeHeHMSA I[IOKPHBAalMMX MaTepuajioB, TaKMUxX Kak
JEeUUTUH, OyTeM HNoOIepXaHud HeoOXOoIMMOTO pa3Mepa YacTHull B cJydae
OVCIIepPCUM ¥ IIyTeM IIpUMeHeHMSI I[IOBepPXHOCTHO—aKTMBHLEIX BemMecTB. B
OOHOM M3 BapMaHTOB pealM3allMM KOHBIOITAaT aHTHCMHECJIOBOTO OJIMI'OMepa
B OdapMalleBTMUECKOM KOMIO3UMLUMM [pelcTaBjigeT coboM CcoeIuMHeHUe
bopmysier (IIT1).

ST  dapMalleBTHUYeCKMe  KOMIO3UIMM  TakXe MOTYT COIepXaThb
aObLIOBAHTEH, Taxkue Kak KOHCEpPBAaHTH, cCMauMBaomye arTeHTH,
SMYyJIbTUPYKIME aTeHTH U IUCIepruUpyllMe aTeHTH. [lpedoTBpalleHue
OeViCTBUSA  MMKPOOPTaHM3MOB Ha KOHBIOTATE  OJIMT'OMEPOB COTJIaCcHO
HaCToOAmEeMYy PaCKPHTUIO MOXeT OHTb o00ecledueHO IIyTeM BKJIOUEHUSA
Pa3JIMYHEIX aHTHuOaKTepMaJlbHEIX u IIPOTUBOTPUDOKOBEIX areHTOR,
HanpuMep, mapabeHa, xJopbyTaHoJsa, GeHOJCOPOMHOBOM KUCJIOTH M TOMY
nomo6Horo. Takxe MoOXeT OBTHL XeJlaTeJIbHO BKJIIOUEeHME B KOMIIO3ULIUNK
M30TOHMUECKMX al'eéHTOB, TakuxX KaK caxapa, XJOpKUI HaTpUa U TOMYy
nonoBHoe. Kpome TOTO, OJIMUTEeJIbHOE BCacCHBaHMe VHBEKIMOHHOM
bapmanieBTHMUEeCcKOM GOpPMEL MOXeT OBTL ofecleueHO IIyTeM BKJIOUEHUS
areHTOR, B3aMeIJIAKIMX BCaCHBaHMEe, TaKMxX KaK MOHOCTeapaT aJIloMUHMS
M XKeJaTuH.

B HEeKOTOPEIX cilyyadax, c LeJILo IPOOJIeHU S OelicTBUS
JIEKAapPCTBEHHOTO cpencTrBa, xeJlaTeJIbHO 3aMeJIUTh BCacChHBaHMe
JIEKapCTBEHHOTO cpencTBa pu IIOOKOXHOM WIIN BHY TPUMEIIEUHOM
MHBEKLVM. D2T0 MOXeT OHTb IJOCTUTHYTO IIyTeM IIPMMEeHEeHUS XUIKOM
CYCIIeH3UN KPUCTAJIJINUEeCKOTO WIIN aMopdHOTO MaTepuaa,
MaJIoOpacCTBOPMMOTO B BOOe, IIOMMMO IIPOUMX CIIOCOOOB, M3BECTHHX B
ODaHHOM  ofjlacTM  TexXHUKHM. CKOPOCTL BCACHBaHMA JIeKapCTBEHHOTO
cpeIcTBa B BSTOM CcJiydae 3aBUCUT OT CKOPOCTM eI'o0 pacTBOpeHudg,
KoTopad, B CBOK ouepenb, MOXeT 3aBMCeTb OT pa3Mepa Kpucrallja u
KpUCTaJlJIMueCcKo GopMel. B kKauecTBe aJbTepPHATUBH, OTCPOUEHHOTO
BCacChHBaHUSA JIeKapCTBeHHOM bopMe, BBOOMMOM napeHTepallbHO,
OOCTHT AT IIYyTeM PacTBOPEeHMSA WJIM CYCIeHIMPOBaHUA JeKapCTBeHHOTO
CpeICcTBa B MaCJISHOM IIepeHOCHAmeN cpemne.

Oeno—0¢opME IJIS MHBEKUMOHHOTO BBeOeHMS MOTYT OHTL II0JIYUYeHH
oyTeM QOPMMPOBAHMA MUKPOKAICYJBHEX MAaTPMIl KOHBLIOIATOB OJIMI'OMEPOB
COTJIaCHO HaCTOoAmeMYy PAaCKPHTHUIO B OMopa3jlaraeMHxX IIoJMMepax, TaKMUx

KakK IIOJIMJIa KT IO —IIOJIMIVJIVMKOJINI . CKOpPOCTHE BEICBOOOXIOEHU A oJIMroMepa
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MOXHO KOHTPOJIMPOBaATh B 3aBUCHMMOCTM OT COOTHONEHMSA OJMIOMEepa WU
[IOJIMMEPA M I[NIPUPOIOH KOHKPETHOT'O MCIIOJb3YEMOTO I[IOJIMMEpPa. I[IpUMepEH
OpYyTUX fropasjiaraeMEX IIOJMMEPORBR  BKJIKUYAKT  IIOJU (OPTO3OMPH ) n
[IOJIM (AHTUIOPHUIOE) . [JJemo—CcoCTaBH IJIS MHBEKIMOHHOTO BBEIEHUS TaKxXe
MOTYT OHTBH IIOJIYUeHH IIYyTEM 3akKJIOUeHMd JIEKapCTBEHHOT'O CpPelCcTBa B
JIUIIOCOMBL  WMJIM  MUKPODMYJIbCUMU, KOTOPEE  COBMECTHMH  C TKaHAMU
opraHM3Ma .

B ciay4dasax, KoTma KOHBIOT'ATH AHTUCMEICJIOBHIX OJIMT'OMEPOB
COIJIaCHO HacCTOflleMy PacCKpPHTHIO BBOIOAT B BUIe dapMaleBTUUECKUX
npernapaToR JIOOAM M XMBOTHBM, KX MOXHO BBOIOMTBL B UMCTOM BUIE WU

B BuUIe bapMalleBTHMUECKOM KOMIIO3MUMM, CoIepXxamel, Halpumep, oT 0,1

oo 99% (BoJlee  MNPEONIOUTUTEJIBHO  OT 10 mo 30%) KOHBIOTaTa
AHTVCMEICJIOBOTO oJiMToMepa B KOMOMHAaLUNU c bapmalleBTHUUECKU

IpUEMJIEMEIM HOCUTEJIEM.

CocTaBel WM TIIpernapaTs COTJIACHO HACTOSAMEMY PAaCKPHBTUI MOXHO
BBOIMUTL I[epopajibHO, IIapeHTepallbHO, MEeCTHO WM pekKTaJibHOo. Kak
npaBmjio, obecrneumBainT uMX (QOPMB, MNOOXOOAmMEe MOJIS KaXOooro IIyTH
BBemeHud. Hamnpumep, ¥x BBOOAT B dopMe TabJIeTOK WM KaICyJ, IYyTeM
MHBEKLMM, WHTaldluM, B BUIe JIOChOHa MOJS ITJlas3, Masu, CYIIO3UTOPHUS
Wi MHQY3UM; MEeCTHO C IIOMOmLID JIOChOHA WMJIM Masu WM PeKTajIbHO C
IIOMOWLI CYIIIO3UTOPUER .

HeszaBuUCHMO oT BEIOPAHHOTO oy Tu BBeIeHud, KOHTOI'aTH
AHTMCMEICJIOBEX OJIMI'OMEPOB COTJIaCHO HaCTOdlleMy PacKPHTHID, KOTOPHE
MOTYT MNPUMEHATLCS B [HOIOXOOAmelM IMIpaTHUPOBaHHOM GopMe, U/UIMU
bapMalleBTUUECKME KOMIOSUIMUKM COIJIACHO HACTOAMEMY PAaCKPHTUI MOTYT
OLHTE IIPUTOTOBJIEHH B BUIE bapMalleBTHUECKU IpMEeMIIEMEIX
JIeKapCTBEHHEX  (QOpM ¢  I[IOMOmBI  OOBUHHX  CIOCOOOB, U3BECTHHX
crienMaJMcTaM B JaHHOM o00JlacTM TexXHUKM. OdaKTHUUeCKMe YPOBHU
OOSUPOBKM AaKTUBHEHX MWHITPEIMEeHTOB B (apMalleBTUUECKMX KOMIIOSUIMIX
COTJIaCHO HacCTodleMy PacCKPHTUID MOTYT BapbMPOBATL TakuM oOpas3oM,
yTOBH 00eCleuMTh KOJMUECTBO aKTMBHOTO MHITpPeIMeHTa, KOTOpoe
aBJjgeTcd 5O0OEeKTHMBHEIM IJI9 OOCTMKEHUSI KeJlJaeMOoTO TepaleBTHUUeCKOTO
OTBeTa MOJg9 KOHKPETHOTO MallMeHTa, KOMIO3UIMM U clIocoba BBeIeHUH,
fes3 HeNpUeMJIIEeMOM TOKCHMUHOCTM IJIA IalreHTa.

Boi®paHHag  BeJMUMHa OO3H OyIoeT 3aBUCeTh OT MHOXeCTBa

(l)aKTOpOB, BRJIOUaAA aKTHMBHOCTE KOHKPETHOI'O IIPVMMEHAEeMOI'O KOHEBERI'aTa



81

AHTUMCMEICJIOBOT'O OJIMT'OMEpPa COIJIACHO HACTOSAMEMY PAaCKPHTHUID WIM €TI0
CJIOXHOTO »0uUpa, COJM WIM aMuia, IIYTb BBEIEeHMS, BpPeMsa BBeIeHWUd,
CKOPOCTB  BEBEIEHMSA WMIM MeTaboJiM3Ma KOHKPETHOTO IIPUMEHAEMOTO
OJIMT'OMEpPa, CKOPOCTB WM CTelleHb BCACHBaHMA, IOJIUTEJIBHOCTH JIEUeHUH,
UCIIOJIb30BaHMe IPYIMX JIeKapCTBEHHHX CPeIOCTB, COeIMHEeHMN u/UJu
MaTepMraJloB B COUYETaHMM C KOHKPETHEM IIPUMEHSAEMEM OJIMT'OMEPOM,
BO3pacT, IOJ, Maccy, COCTosaHMe, 0O0llee COCTOSHME 3I0POBbA WU
INIPeIlleCTBYIYD MCTOpHUI OOJIe3HM IallMeHTa, I[IOHOJIeXallel'o JIeUeHUK, U
nonoOHeEe (GaKTOPE, XOPOUO M3BECTHHE B 00JIACTU MEeIMIIVHH.

Bpau wiIm BeTepuHap, ABJIAKIMUMCA  OOBUHHEM CIEUMaJIMCTOM B
OaHHOM 06JacTM TexXHMKM, MOXeT JeI'KO OIpeldeMTb WM Ha3HauMThb
HeobxonuMoe 520PekTMBHOE KOJUUECTBO OQapMalleBTUUECKOM KOMIIO3UIIUN .
Hampumep, Bpauy WM BeTepMHap MOXeT HauMHAaTh I[IpUMEeHeHue 03
KOHTEII'aTOB a@HTMCMEICJIOBEIX OJIUTOMEPOB COTJIaCHO HacToAleMy
PACKPHTHIO, IIPUMEHSIeMHX B dapMalleBTHUUECKOM KOMIIO3UlnMKM, C 0OoJiee
HUBKMUX BeJIMUVH, ueM  TpebOyomMecsa  OJA OOCTWXKEHUSA  XKeJlaeMoT'o
TepalleBTUUYEeCKOTO HBoderkTa, M IIOCTEIIeHHO YBeJUuuBaThL O3y OO TeXx
nop, IIOKa XeJlaeMbll s2bdexT He oymeT OOCTUIHYT. B weJiowm,
momnxondmas CyYyTOUHasd Ho3a KOHBIaTa aHTUCMECJIOBOTO  OJIMI'OMepa
COTJIaCHO HAaCTOAMEeMY PacKpuTMiO OyIeT I[IpeldcTaBJIATL CcoBoM Takoe
KOJIMUECTBO KOHEBIOIaTa AaHTUMCMBICJIOBOTO OJMIOMEpa, KOTOpoe HABJIAETCH
HauMeHbllel »no30¥, 20bekTUMBHOM IJia ofeclleueHUs TepaleBTHUUYeCKOoTO
sbderTa. Taxkag »0peKTHMBHaAL OO3a OOBUHO OyIeT 3aBUCETH oT
baKTOpPOB, OIMCaAHHHEX B HACTOAMEM PacKpHTMM. Kak OpaBWUJIO, OO3H IOJIA
IepopalIbHOTO, BHYTPMBEHHOTO, VMHTpPalepeOpOBeHTPUKYJIAPHOTO u
[IOOKOXHOTO BBeIeHMSA KOHBOIAaTOBR AaHTUCMHECJIIOBEX OJMIOMEPOB COIJIACHO
HaCcTOAmMEMY PaCKPHTUI OJ4 HallMeHTa, B CcJydae WUX I[IPVMMEeHeHMSa IOJIA
OOCTMXEeHMA YKa3aHHEX 5»0bekToB, OyIOyT COCTaBJATE OT IIPUMMEPHO
0,0001 mo npummepHo 100 MI' Ha KWJIOI'paMM MacCCH TeJjla B CYyTKHU.

B HeKOTOPHX BapMaHTax peajM3allMM KOHBIOIATH aHTUCMBICJIIOBEX
OJIMTOMEPOB COIJIACHO HACTOAMEMY PAaCKPHTUMIO BBOOAT B IOO3ax, OOBUYHO
cocrTapasomyx npuMepHo 10-160 mr/xr mam 20-160 MT/xT. B HEKOTOPHX
cIydasgx MOTYT IoTpedoBaThbCcd HO3H, OpeBomakmue 160 wMr/xr. B
HEKOTOPHX BapMaHTax pealus3alyrM OO3H IJIS B/B BBeIOeHMS COCTAaBJISOT
or npumepHo 0,5 wmMr nmo 160 wMr/xr. B HEKOTOPHX BapMaHTax

pealZiMzaliliii KOHTBOI'aTE aHTMCMEICJIOBEX OJIMI'OMEpPOB BBOIOAT B HO03aX,
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cocTaBJglomux OpuMmepHo 0,5 wmr/xr, 1 wmr/xr, 2 wMmr/xr, 3 Mr/kr, 4
mr/xr, 5 umr/xr, 6 MmMr/xr, 7 Mr/xr, 8 Mmr/xr, 9 Mr/kxr wim 10 Mr/xr.
B HEKOTOPHIX BapMaHTax  peajgmM3alry  KOHBOTATH  aHTUCMBICJIOBHX
OJIMTOMEPOB BBOOAT B MHOO3axX, COCTaBIgomyx OpuMmepHo 10 wmr/xr, 11
mr/xr, 12 w~mr/xr, 15 wmr/xr, 18 wmr/xr, 20 wmr/xr, 21 wmMr/xr, 25
mr/xr, 26 wr/xr, 27 wmr/xkr, 28 wmr/kr, 29 wmr/xr, 30 wmMr/xr, 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~mr/xr, 39 wMmr/xr, 40 wMmr/xr, 41 w~mr/xr, 42 wMr/xr, 43
mr/xr, 44 w~r/xr, 45 wMmr/xr, 46 w~mr/xr, 47 wMmr/xr, 48 w™mMr/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 w™mr/xr, 58 wmr/xr, 59 wmr/xr, 60 wMr/xr, 65
mr/xr, 70 w~mr/x1m, 75 w™Mr/xr, 80 wmr/xr, 85 wmr/kxr, 90 wM™Mr/xr, 95
mr/xr, 100 wmr/xr, 105 wmr/xr, 110 wmr/xr, 115 wmr/xr, 120 wMr/xr,
125 wMmr/xr, 130 w~mr/xr, 135 wmr/xr, 140 wmr/xr, 145 wmr/xr, 150
Mr/xr, 155 Mr/xr, 160 MI/KD, BKJIoUad BCe IleJIOUMCJIeHHEEe SHaueHMUId

MeXxIy YKa3aHHEMM 3HaueHMAMM. B HEeKOTOPHX BapMaHTax peajiu3aluuu

oJMToMep BBomAT B nmo3e 10 Mr/xr. B HEKOTOPHX BapuaHTax
peamu3auMy  OJMTOMEpP BBOOAT B npos3e 20 wMr/xkr. B HEKOTOPHX
BapMaHTax peajgusalMM oJuIToMep BBoO4dT B nose 30 wMr/xkr. B

HEeKOTOPHX BapMaHTax peaju3aluu OJUTOMep BBOOAT B no3e 40 MID/KT.
B HeKOTOpPHX BapMaHTax pealu3aluy OJMI'OMep BBOIAT B Ho3e 60
MI'/KT'. B HEKOTOPHIX BapMaHTax pealu3alry OJIMTOMEep BBOIAT B HO3e
80 Mr/xr. B HEKOTOPHX BapMaHTax peajr3aluy OJIMTOMEeP BBOIAT B
nose 160 Mr/xT. B HEKOTOPHX BapraHTax peajiM3alluy OJIMTOMEpP BBOIAT
B moze 50 mMr/kxrT.

B HeKOTOpPHX BapMaHTax peajiM3aluy KOHBOIaT aHTHUCMECJIOBOTO
omroMepa oQopmyJiel  (IIT) BBOOAT B HDO3ax, COCTaBJAKINX, Kak
npaBmjo, oT npuMepHo 10-160 mr/xr mam 20-160 Mr/xr. B HEKOTOPHIX
BapMaHTax peajM3aluy OO3E KOHEBOI'aTa aHTUCMECJIOBOT'O OJIMI'OMepa
bopmyJiel (III) miIg B/B BBeleHUS COCTABJIST OT HnpuMmepHo 0,5 M mo
160 MT'/KT. B HEKOTOPEIX BapMraHTax peannsanmnum KOHBOT'AT
aHTVCMEICJIOBOT'O oJmMroMepa bopMyJIEL (ITI) BBOOAT B mosax,
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 HEKOTOPEIX BapuaHTax peann3aunn KOHEBIOIAT AHTUCMEICJIOBOT'O

omroMepa ¢opmyJiel (III) BBOOAT B HO3ax, COCTABJIARINX IpuMepHO 10
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mr/xr, 11 w~mr/xr, 12 w™mr/xr, 15 w~mr/xr, 18 wmr/xr, 20 wmr/xr, 21
mr/xr, 25 wmr/xr, 26 wmr/xr, 27 wMr/kr, 28 wMr/kr, 29 wMmr/xr, 30
mr/xr, 31 w~mr/xr, 32 w™mr/xr, 33 wMr/kxr, 34 wmr/xr, 35 wmMr/xr, 36
mr/xr, 37 w™mr/xr, 38 wmr/xr, 39 wmr/kxr, 40 wmr/xr, 41 wmr/xr, 42
mr/xr, 43 w~mr/xr, 44 wmr/xr, 45 w~mr/xr, 46 wmr/xr, 47 wmMr/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 w™Mmr/xr, 57 wMmMr/xr, 58 wmr/kr, 59 wMr/xr, 60
mr/xr, 65 w~mr/xr, 70 wmr/xr, 75 wMmr/xr, 80 wmr/kxr, 85 wM™Mr/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 w~mr/xr, 135 wmr/xr, 140 w~mr/xr, 145 MU/KT,
150 w™Mr/xr, 155 w~mr/xr, 160 wMrD/xr, BKJIOUasd Bce lLeJIOUMCJIeHHHEe
3HaueHUA MeXIy VYKasaHHHEMM 3HaudeHMAMM. B HEeKOTOPHX BapuaHTax
peajmMsalMy  KOHEBIOTAT AHTHCMEICJIOBOTO  OJIMTOMepa  QOpMyJIE (IITI)
BBOOSAT B @nmos3e 10 wMr/Kr. B HEKOTOPHX BapraHTax peaM3aliuu
KOHBIOTAT aHTUCMBEICJIOBOTO oJinroMepa ¢opmyJe (III) BBOOAT B nmosze 20
MI'/KT'. B HEKOTOPHX BapMaHTax peajM3aluy KOHBIOTAT AaHTUCMBCIJIOBOTO
onroMepa G¢opMmyJiel (III) BBOOAT B nHo3e 30 MI/KD'. B HEKOTOPHX
BapMaHTax peajM3aluM KOHBIOIAT aHTUCMEICJIOBOTO OJMI'oMepa GOpMyJIbL
(ITI) BBOmAT B mo3e 40 MI'/KI'. B HEKOTOPHX BapMaHTax pealmM3alunn
KOHBIOTAT aHTUMCMEICJIOBOTO oJiMroMepa ¢opMyJiel (III) BBOOAT B »mo3e 60
MI'/KT'. B HEKOTOPHX BapraHTax peajr3allMyM KOHBOTAT AaHTUCMECJIOBOTO
oMroMepa oGopMmyJsil (III) BBOOAT B Ho3e 80 MI/KI. B HEeKOTOPHX
BapMaHTax peajlM3alyM KOHBIOI'AT aHTUCMECJIOBOT'O OJIMTOMEpa QOPMYJIE
(ITI) BBOmSAT B mosze 160 MT/KI'. B HEKOTOPHX BapMaHTax peanamu3alunn
KOHBIOTAT aHTUCMEICJIOBOTO oJinroMepa ¢opmyJiel (IIT) BBOmAT B noszse 50
MT/KT.

IIpy  HeobxooMMOCTU  »0OeKTUMBHYK CYTOUHYK 03y aKTMBHOTO
CoeIMHEeHMS MOXHO BBOIMTL B BMIEe IOBYX, Tpex, UeTHpex, IIATH, MeCTH
i BoJiee CcyOmo3, BBOOMMHEX pa3neJIbHO C NOOXOLANMMY MHTepBaJjlaMy B
TeueHMe CYTOK, HeoOA3aTelIbHO, B eOMHUUHEIX JIeKapCTBeHHHX OQopMax.
B HeKOTOPHX CUTyalMaxX BBeIdeHMe IO3H NpeAdCTaBJigseT CcoOoM OIOHO
BBeleHMe B CYTKM. B HeKOTOPHX BapMaHTax peajM3allMM BBeIeHMe OO3EH
opencraBJgeT coboM omHoO MM OoJlee BBeleHUM Kaxiowe 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14 cyTok MM Kaxowe 1, 2, 3, 4, 5, ¢,
7, 8, 9, 10, 11, 12 HemeJar WJIM kKaxnowe 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11, 12 wmecdueB, IO Mepe HeOoOXOOMMOCTM, IJIS TIOINepXaHUA
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KeJlaeMoT'0 YPOBHA SKCIpecCUuM QYyHKIMOHAaJIBHOTO Oejika IOucTpodmHa. B
HEKOTOPHX BapMaHTax peajM3alyy BBeleHMe I[IpelcTabygeT co00¥ OIHO
unm 00Jiee BBeIeHUMV OOMH pa3 B IBe HeleJM. B HEKOTOPHX BapMaHTax
peajiMz3alMyM BBeleHUe IpencTaBjiseT coOolM OOHO BBeIOeHMe OOMH pa3 B
oBe HelleJin. B Pa3JINUYHEIX BapMaHTax peanmzalunmn BBelleHUEe
IpencraBjsaeT CcoOoM OOHO WK 0oJiee BBeIeHMM eXeMeCAdYHO. B
HEKOTOPHX BapMaHTax peaju3alyy BBeleHMe I[IpelcTabiyigeT co0o¥ ONHO
BBelleHMe eXeMeCHAUHO.

B pasaMuHEIX BapMaHTax peaju3alMy KOHBIATH aHTUCMBICIIOBEIX
OJIMTOMEPOB BBOOAT eXeHeleJJbHO B poze 10 wMr/xr. B pasjMuHHX
BapMaHTax peajM3aluM KOHBIOTATE aHTUCMBICJIOBEX OJIMI'OMEPOE BBOOAT
exeHeneJbHO B poze 20 MI/xkD. B pasziMUHBEIX BapMaHTax peajyr3alun
KOHBOIATH AaHTMCMBICJIOBEIX OJIMI'OMEPOB BBOIAT eXeHeIOeJIbHO B noszse 30
MI'/KT. B pasjMUHHX BapraHTax peajM3alyy KOHBIOTATH aHTVCMBICJIOBEX
OJIMTOMEPOB BBOIOAT eXeHelmeJlbHO B 1no3e 40 wMr/xkr. B HEKOTOPHX
BapMaHTax peajMs3aluy KOHBIOTATE aHTUCMBEICJIOBEX OJIMT'OMEPOB BBOOAT
exeHemeJIbHO B pmos3e 60 MI/KI'. B HEKOTOPHX BapMaHTax pean3alluu
KOHBIOTaTh aHTMCMEICJIOBEX OJIMI'OMEPOB BBOLAT eXeHeneJlbHO B no3e 80
MI'/KT'. B HEKOTOPHX BapraHTax pealM3alry KOHBOTATH aHTMCMECJIOBEX
OJINTOMEPOB BBOISAT eXeHeneJlbHO B 1no3e 100 Mr/xkr. B HeKOTOPHX
BapMaHTax peajlM3aluM KOHBIOIATE aHTUCMEICJIOBEX OJIMT'OMEPOE BBOOAT
exeHeneJIbHO B mos3e 160 MIP/KT'. B KOHTEKCTEe HACTOAMEIO PaCKPHTUS
nompasyMeBaeTCd, UTO TEepMUH «eXeHeNeJIbHO» UuMeeT I[IPpUMHATOE B
ODaHHOM OO0JIaCTM TeXHUKM 3HadueHMe «KaXIyln HeIeJlo».

B pazamMuHEIX BapMaHTax peajiM3alMy KOHBOIATH aHTUCMBICIJIOBEX
OJIMTOMEPOB BBONAT OIMH pPas3 B HOBe Hemeau B posze 10 wmr/xr. B
pPa3JIMYHEIX BapuaHTax peanm3alumn KOHBIOT'a TEL AHTUCMEICJIOBHIX
OJIMTOMEPOB BBONAT OIMH pPa3 B nOBe Hemeau B posze 20 wmr/xr. B
pPa3JIMYHEIX BapuaHTax peanm3aunn KOHBIOT'a TEL AaHTUCMEICJIOBHIX
OJIMTOMEPOB BBOINAT OIMH pPas3 B nOBe Hemeau B posze 30 wmr/xr. B
pPa3JIMYHEIX BapuaHTax peanmn3aunn KOHBIOT'aTEL AHTUCMEICJIOBHIX
OJIMTOMEPOB BBONAT OIMH pPas3 B HOBe Hemeau B pos3e 40 wmr/xr. B
HEKOTOPEIX BapuaHTax peanm3aunm KOHBIOT'aTEL aHTUCMEICJIOBHIX
OJIMTOMEPOB BBONAT OIMH pPa3 B HOBe Hemeau B poze 60 wmr/xr. B
HEeKOTOPEIX BapuaHTax peanm3aunm KOHBIOT'aTE AHTUCMEICJIOBHIX

oJIMIroMepoOB BBOODAT OIOVMH PpPa3 B 1OBe HeleJIlm B ITOO3¢e 80 MI‘/KI‘ . B
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peanmsaunn

KOHTBIROI'aTHEL

oJIMroMepoB BBOIOAT OIMH pas3s B OBe HeleJllM B IJO3e€

HeKOTOPEIX

BapMMaHTax

peanmsaumnn

KOHTBKROI'aThEL

oJIMroMepoB BBOIOAT OIMH pas B OBe HeleJlM B IJoO3¢€

KOHTEKCTE HaCTOAmNeI'O PAaCKPETUMA IIoOopa3yMeBaeTCH,

pas B

oBe

HenoeJinm»

mMeeT

IIPMHATOE B

ODaHHOM

SHaUEeHNMEe KOIVMH pa3 B KaXIEe IOIBe HeIleJIl».

B pa3JIMUHEIX

OJIUTOMEPOB
PAaBJIMUHEIX
OJIUTOMEPOB
Pa3JIMUHEIX
OJIUTOMEPOB
PaBJIMUHEIX
OJIUTOMEPOB
HEeKOTOPHIX
OJIUTOMEPOB
HEKOTOPHX
OJIUTOMEPOB
HEeKOTOPHX
OJIUTOMEPOB
HEKOTOPHX

OJIMT'OMEPOB

KOHTEKCTE HacCTOAImeI'O PacCKpPETMA IIoOopa3yMeBaeTCHd,

pas B

TPU

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

BapMMaHTaxXx

BBOIOAT OIOMH

HenoeJin»

mmMeeT

peanmsaumnmn
pas B Tpu
peanmsaumnu
pas B Tpu
peanmzaumnu
pas B Tpu
peanmzaumnu
pas B Tpu
peanmzaumnu
pas B Tpu
peanmsaumnu
pas B Tpu
peanmsaunmu

paz B Tpu

IIPMHATOE B

BapMMaHTaxXx peaJimsalllil KOHTBII'aTEHI

OIoIVMH pas3s B TpM HeleJlM B IHOO3¢€

KOHTBIOT'aTEI
HenoeJinm B IOO3¢€
KOHTBIOT'aTEI
HeIleJIM B HJO3e
KOHTBIOT'aTEI
HeIleJIM B HJO3e
KOHTBIOT'aTEI
HeleJIM B HJO3e
KOHTBIOT'aTEI
HenoeJinm B IOO3e
KOHTBIOI'aTEHL
HengeJInm B IOO3e
KOHTBIOI'aTEHL

HenoeJiInm B IOO3e

ITaHHOM

SHaUeHNMe KOIMH pa3 B KaXIbBe TPpM HeIeJIr .

B pasJIMUuHEIX

OJIMT'OMEPOB

BapMMaHTaxXx pealjlMm3allliiM KOHTEBII'aTEI

exeMeCc SUHO
KOHTBIOT'a TEL
MI'/KT.

OJIMT'OMEPOB

BapMMaHTaxXx pealjliM3allliiM KOHTEBII'aTEI

EeXeMeCAYHO

KOHEBIOI'AaTEL

BBOIOAT

B IOO3e

BBOIOAT

B IOO3e

EeXeMeCAYHO B

20 wMr/KUD.

eXeMeCAYHO B

60 wMD/KTD.

oo3e

oo3e

BapMMaHTaX peaJim3alllM KOHTEBII'aTEHl

10 wMrp/KT.

B PasJIMUYHEX BapMaHTaX pealjlm3alliM KOHBOI'aTE

40 w™Mr/KT.

oBJlacTu

oBJlacTH

AHTHUCMEICJIOBEIX
100 mr/xr. B
AHTHUCMEICJIOBEIX

160 mr/xr. B

4TO TEPpMMH <«KOIMH

TeXHNKM

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

160 mr/xr. B

4TO TEePpMMH <«KOIMH

TeXHNKM

AHTHVCMBICJIOBEIX

B  pasJiMuHEX

AHTUMCMEICJIOBEIX OJIMT'OMEPOER BBOIOAT
B PasJIMYHEX BapMaHTaX peaJiln3allil

AHTVICMEICJIOBEX OJIMT'TOMEPOB BBOIOAT e€eXeMeCAYHO B IOO3€e 30

AHTHVCMBICJIOBEIX

B HeKOTOPEHIX

AaHTVICMEICJIOBEIX OJIMI'OMEpPOB BBOIAT
B HEeKOTOPEX BapMaHTaX peaJlM3alll

AHTVCMEICJIOBEIX OJIMTTOMEPOB BBOIOAT e€XeMeCAYHO B IO3¢€ 80
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MT/KT. B HeKOTOPHX BapMaHTaxX peajiM3allM KOHBOTATH aHTWCMEICJIOBHX
OJIMTOMEPOB BBOISAT eXeMecduHo B pose 100 wMr/xkr. B  HeKOTOPHX
BapMaHTax pealM3allM KOHBIOTATE AaHTUCMBEICJIOBHEX OJIMTOMEPOB BBOIAT
exeMeCqdUuHo B mose 160 Mr/xr. B KOHTEKCTe HaCTOAMeTO PaCKpPHTUS
nogpa3yMeBaeTCsa, UTO TEepMUH «eXeMeCSHSUYHO» MMeeT MPMHATOEe B HOaHHOU
00JIaCTM TEeXHUKM 3BHaUeHUe «KaXIBM MeCHdI».

B ODaHHOMU obJyacTu TeXHUKNU OUeBUIHO, UTo BBeIeHUA
eXeHeIOeJIbHO, OIMH pa3 B IOBe HeOeJM, OOMH pas3 B TPpU HeOeJu WU
eXeMeCHA4YHO MOTYT OCYWeCTBJIATECA B BUIe OIHOTO WM 0OoJlee BBeleHUMN
WM 4YacTeM HOO3 COIJIaCHO HaCTOfAlleMy PaCKPHBTUO.

MoJIeKyJIH ~ HYKJIEMHOBHIX  KMCJIOT ¥  KOHBIOTATH  aHTUCMEBICJIOBHX
OJIMTOMEPOBR COIJIACHO HACTOAMEMY PacKPHTUI MOXHO BBOIOUTH B KJIETKU
C TIIOMOMBI Pas3JIMUHHX CIOCOOOB, WM3BECTHHX CIeluajlMcTaM B HOaHHOM
obyacTu TEeXHUKH, BKJIIOYAINX , HO He OTPaHUYMBAIMMXC I
[IepeuncJIEHHEIMHA, MHKAIICYyJIMpOBaHMe B  JIMIIOCOMH, noHopopes  WUIKU
BKJIOUEHMe B IOpyI'Me I[IepeHOoCAlue Cpene, TakKe KaK IUIpoTely,
UUKJIOOEeKCTPUHEL, BuopasjaraeMsle HaHOKAIICYJIEL U Oroanre3VBHEE
MUKPOCOEpPE, ONMCaHHEE B HAaCTOAMEM 3asBKe UM M3BEeCTHHE B HOaHHOM
06JlacTM TexXHUMKM. B HEKOTOPHX BapMaHTax pealu3alur OIS YIIYUIeHUS
BUMOIOCTYIIHOCTHU JIUIIO QUITE HEIX (HepaCcTBOPUMEIX B BOIE)
bapMalleBTUUECKMX ATeHTOB MOXET IIPUMMEHSATLCS TEeXHOJIOTUS IIOJYyUYeHUS
MUKPOBMYJILCHUM . [lpuMepH BkKJWUalT TpuamTepeH (Dordunco, 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, 1991). I[ToMMMO OIPYyTUX NperMymecTs, IIOJIy4deHHre
MUKPOBMYJILCHUM ofecleurMBaeT I[IOBHIMEHHYH OMOOOCTYIHOCTL 3a CUerT
HalpaBJIeHMS IIpollecca BCAaCHBaHMSA IMIPEeUMMYyMeCTBEHHO B JMMbaTUUECKYIO
CHUCTeMy, a He B KPOBEHOCHYK CUCTEMy, UTO TakuM oO0pa3oM IO3BOJIAET
MUHOBATDH IeueHb u IpenoTBpamaeT paspyieHue coenuHeHUN B
TenaToBUIMapHON CUCTEME.

B OIOHOM acHeKTe HaCTOAMETO PacCKPHTUS COCTaBH COOepXaT
MMIEJIJIE, IIOJIYUYeHHHE M3 OoJIMI'oOMepa COTJIaCHO HacCTOoAmeMy OINMCAaHWKD, U
10 MeHbIleM Mepe OIOMH aMOUOMIILHEM HOCUTeJIb, B KOTOPOM YyKas3aHHLBEe
MULIEJIJIEL MMeloT CpelHMM OMaMeTp MeHee ueM OpuMepHo 100 HM. B BoJee
IpPenrnouTUTeJIbHEX BapuaHTax peaan3aluun IpenJIOXeHH MMUIIEJIJIH,

VMMeKmYe CpelHWY IOMaMeTp MeHee uUeM IpuMepHo 50 HM, M B eme 0OoJiee



87

IPennouTUTEeJIbHEIX BapMaHTax peannsaliuun P eJIOXEHEI MUI1EJIJIH,
VMemMe CcpeIHMM IMaMeTp MeHee ueM IOpuMepHO 30 HM MIM Oaxe MeHee
ueM IIpMMepHO 20 HM.

HecmoTpss Ha TO, UTO HaCTOAMee M300peTeHMe IMIpelyCMaTpUMBaeT
BCE [IOOXOOAMne aMOUMOUIIbHEIE HOCUTEJN, B HacTodlee BpeMs
[IPEeONOUTUTEJIbHEMY HOCUTEJIAMM OOBUHO ABJIATCH Te&, KOTOPHE UMEKT
craryc «oBmenpr3HaHHEM Bes0I1aCHEIM» (Generally—Recognized—-as—
Safe, GRAS) M KOTOpPHE MOTYT KakK COJOOUIM3UPOBATEH KOHBROI'AT
AHTUMCMEICJIOBOT'O OJIMT'OMepa COIJIaCHO HaCTOLlleMy PacCKpPHETHIO, Tak U
MUKPOBMYJIETUPOBATE er'o Ha 0o0Jiee IIO3OHEeM cCcTaauu, Korga pacTBOp
BCTyIlaeT B KOHTAaKT co CJIOXHOM BOIHOM dbazom (Takom Kak
OBHapyXeHHas B KeJYOOUHO—KMIIEUHOM TpaKTe  UeJjloBeKa) . OBBIUHO
aMOMPMIIbHEIE MHIPEOMEHTH, KOTOPHE YIOBJIETBOPAKT 5STUM TpeOOBaHUAM,
uMelnT 3HaueHudA I[JIB (TuOpoduIbHO-JMIOOMIILHOTO ©OaJjiaHca) 2-20, M uX
CTPYKTYPH comepxaT aJubaTHuueckme paaMKaJk C Hepa3BeTBJIEHHOM
LIelIbIo B orarnasoHe oT C-6 oo C-20. [IpumMepamm ABJIAITCA
IIOJIUBD TUIIEHTJIMKOJIM3UPOBaHHEIE TJIMLEPUOEL KMPHBIX KUCJIOT u
[IOJIMD TUIIEHTJIMKOJIN .

[IpuMe s aMOMOMIIL HEIX HOCuUTeJeln BKJIOUAIT HaCHIMEeHHHE u
MOHOHEHACHIIeHHEe  [IOJIMDTUIIEHTJIMKOJIM3MPOBAHHEE  TJIMLEPUIOH  KUPHEBIX
KMCJIOT, TaKMue KaK IIOJIydeHHEEe M3 Pas3JIMUHBEX IIOJIHOCTBI MM YaCTUUHO
TUIPOTEHNU3UPOBAHHEX PacTUTEeJIbHEX  MaceJl. Taxkue MacJa MOTYT
IpeuMyImecTBEHHO COCTOATE M3 TpU—, IOVM— U MOHOIUIMIEPUIOB XUPHHX
KMCJIOT u CJIOXHEBIX on— u MOHOB3QUPOB MMOJIN3 TUJIEHTJIMKOJI A u
COOTBETCTBYIMIUX XUPHHX KKUCJIOT, B YaCTHOCTHU, [IPEONOUTUTEJILHEM
cocTaB KUPHBIX KMCJIOT BKJIOUAET KalpUHOBYI KUCJIOTY 4-10%,
KalpUHOBYI KUCJIOTY 3—9%, JaypuHOBYKL kKucjaorTy 40-50%, MMPUCTHMHOBYIO
KUCJIOTY 14-24%, NaJbMUTHUHOBYK  KMcJoTy 4-14% w©  CTeapMHOBYD
KucygoTy 5-15%. IpyroM HOOOXOOAMMM KJacc aMOMOMIILHEIX HOCUTeJIeM
BKJIOUAET YaCTHMUHO STePUOULMPOBAHHEI COpOUTaH U/MIM COpOUT C
HACHIEHHHEMM WMJIM MOHOHEHACHINEHHEIMY XWPHBEIMM KUCJOoTaMu (cepus SPAN)
WV COOTBETCTBYKIME STOKCUJIMPOBAHHHE aHaJioTu (cepus TWEEN) .

B YaCTHOCTH, IO OX O I MM MOTYT ABJIATBCSA KOMMEpPUYECKHA
OOCTYIIHEIE aMOUIUIILHEIE HOCUTENM, BKJIOUasa cepum lenyuup, Jabpadwu,
JJaBpaszon wim JaypoTJIMKOJIb (BCe TIMPOM3BOOATCS M PacClIpOCTPaHAKnTCSH

KoMmaHue Gattefosse Corporation, Saint Priest, ©®panuusa), II3T-
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MOHOOJIeaT, I[I3T'-ouoJiearT, [I3T'-MOHOJIaYyPAT M OujaypartT, JIeLIUTUH,
nojmcopBar 80 M Tak najiee (IIPOU3BOOATCA UM PaCIpPOCTPaHARTCHA PAIOM
KoMIaHuii B CIIA M O BCEeMy MUPY) .

B HEeKOTOPEIX BapuaHTax peaams3alumu oocTaBka MOXeET

OCYMEeCTRBIJIATECA C IIPVMMEHEHIMeM JIMIIOCOM, HaAaHOKaAIICYJI, MVKpPOYaCTHIL,

MHKpochep, JIMIMIOHEIX — YacTull, Be3UKYJI ¥ TOMy TIIOHOBHOTO  nOJd
BBeIeHUsS bapMalleBTHUUECKUX KOMIIO 3ULIUI COTJIACHO HacToAmeMy
PACKPHTHIO B IIOOXOIAIme KJIETKM—XO03g€eBa. B YyacTHOCTHU,

bapMalleBTHUECKME KOMIIO3ULMM COIJIACHO HACTOSAMEMY PACKPHTUI MOTYT
BHITL MPUIOTOBJIEHHE MOJIS IOOCTaBKM JMOO MHKAICYJMPOBAHE B JIMIMIHYIO
YacTully, JMIIOCOMY, BeBMKYJIy, HaHoOchepy, HaHOUACTHUILY WM TOMY
nomofHoe. IIPUTOTOBJIEHME U IIPMMEHeHMe TaKMUX IIepeHOCAmMxX cpel IJs
OOCTaBKM  MOXeT OBTb  BHIIOJHEHO C  IIPUMeHeHMeM  U3BECTHHX U
TPaOULIMOHHEX MeTOIUK .

T'MOpodMIbHEIE I[IOJMMEPH, [IOAOXOIAmMe MOJIS I[IPMMEeHeHUS COIJIACHO
HacToAlleMy PAacCKPHTHUI, OPEeOCTaBJIAT COOOM IMNOJMMEPH, KOTOPHE JIeT'KO
PACTBOPHMMEL B BOIEe, MOTYT OHBTHL KOBAJEHTHO MNIPUCOEeOMHEHH K JUIUIY,

ofpasynleMy Be3UKYJIE, ¥ KOTOPHE XapaKTepu3yiTCd IIepeHOCUMOCTLIO

in vivo tes TOKCUUECKUX sbbexTOB (TO ecTb ABJIAKTCHA
OMOCOBMECTHUMEIMM ) . [IOOXOOAMME IIOJIMMEPH BKJIOUAT II0OJIM3TUIIEHTJIMKOJIb
(I121) , [IOJIMMOJIOUHYI  KUCJIOTY (Takxe Ha3HBaeMyl I[IOJIMIJIaKTUIOM),
MIOJIMTJIMKOJIEBYIO KVCJIOTY (Takxe Ha3HBaeMyo MIOJIUTJIMKOJIMIOOM) ,

COIOJIMMEP IIOJIMMOJIOUHOM ¥ IIOJUIJIMKOJIEBOM KUCJIOT ¥ TIOJIMBYHUIIOBHEM
CIIUPT. B HEeKOTOPEIX BapuaHTax peanmzaluum [IOJIVIMEPEL VIMEKT
YCPeOHeHHYID MOJIEKYJIAPHYK Maccy oT npmuMepHo 100 miam 120 majikToH
no npmMmepHo 5000 mam 10000 maneToOH, WM OT IpuMepHO 300 IDajibTOH
no npmuMepHo 5000 maseToH. B IOpyI'MxX BapuaHTax peain3aluy IIOJIMMED
npencraBJIsgeT cobom [IOJIMD TUJIEHTJINKOJIE , VIMEemUMA YCPeIHEHHY
MOJIEKYJIAPHYK Maccy oT npuMepHo 100 mo npmMepHo 5000 majbTOH, WM
VMeMMY  yCpeIHeHHYI MOJIeKYJIApHYyIn Maccy oT nOpuMepHo 300 1o
npuMepHo 5000 pajJbTOH. B HEeKOTOPHX BapMaHTax pealn3aluy IIOJIMUMED
IpencraBJisgeT cobom [IOJIMB TUJIEHTJINKOJIE , VIMEemUMT YCPeIHEHHY
MOJIEKYJIAPHYK Maccy IpuMepHOo 750 @»majbToOH, HalpuMmep, III3T'(750).
[ToMMepH TakXe MOI'yT OBTE OIpeleJIeHH KOJIMUeCTBOM CONepXalluxXCs B
HMX MOHOMEPOB; B IIPellIOUTUTEJILHOM BapMaHTe peajiM3alyM HacCTOAWLeI'O

PACKPETHMA TIIPVMMEHAITCHA IIOJIMMEPEH, cocTodmMe M3 II0 MeHblel Mepe
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IIPMMEPHO TpPexX MOHOMEPORBR, TaKMe KaK IoJMMeps [I31', cocTodmme U3
Tpex MOHOMEPOB, C MOJIEKYJIAPHOM Maccou OpuMepHo 132 maJbTOoH.

Ipyrue TUIOPOQUIIE HEIE TIOJIVIMEHI, KOTOPEE  MOTYT ABJIATBHCSH
[OOX O I AMVMN oJis IpVIMEeHEeHM A COTJIaCHO HaCTOAmMEMY  PaCKPHTHD,
BKJIOUAT MMOJIMBUHUJITIMPPOJIUIOH, [IOJIMMEe TOKCa30JIMH,
[IOJIMB TUJIOKCa30JIMH, MOJIMTUAPOKCUTIPOIIMIIME TaKPMJIaMIT,
[OJIMME TaKPMJIaMAUI, IIOJINOVIME TUJIa KpMJIaMU I u OEepUBaATUSUPOBAHHEE
L eJIJII0JIO BHL, Takue Kak TUMOPOKCHME TUJILEJIJIIIO 3a NI
TUOPOKCUD TUIILLEJIIIIIIO3a «

B HeKOTOpHX BapMaHTax peaju3alMy COCTak COIJIAaCHO HaCTOAlleMy
PACKPHTHUIO COOEPXUT OMOCOBMECTMMEM I[IOJVMEP, BHOPAaHHHM W3 TPYIIIH,
cocToAmen ns [IOJIMaM1IOB, IOJIMKapBOHATOB, [IOJIMAJIKMUIIEHOB,
[IOJIMMEPOB AaKPUJIOBHEX ¥ MeTaKPUJIOBEX CJIOXHEX 50UPOB, IIOJIMBUHMUIIOBHX
[IOJIMMEPOB, IMNOJUIJIMKOJMIOORBR, IIOJIMCMJIOKCAHOB, IIOJIMYPEeTaHOB U WUX
CONIOJIMMEPOB, LEeJUJI0JIO3, IOJIMIIPONMIIEHa, IIOJIMATUIIEHOB, IIOJUCTUPOJa,

IIOJIMIMEDPOB MOJIOUHOM KMCJIOTH UM TUIMKOJIEBOM KMCJIOTEI, IIOJIMaHTVMIPMIORB,

noJu (opTo) 20Mpor, oM (BYTUJIOBOM KUCJIOTH), MOJM (BaJjiepMaHOBOM
KMCJIOTH) , NoJM (JIakKTMI—KO—-KallpoJlaKTOHa), I[IoJiMcaxapunooB, OeJIKOB,
TIIOJINTMaJIYPOHOBEIX KMcCJIioT, IIOJIMIMMaHOaKPMIIaTOB mn nx KOM@MHaHMﬁ,

cMecey MJIM COIIOJIMMEPOB.

[IMKJIOOEeKCTPUHEL IpencTaBJIART cobom LUUKJINUEeCKue
OJINTOCaxXapumsl, cCoCTodlne U3 6, 7 wim 8 3BEHbLEB  IUIIKO3H,
0003HauaeMHx TI'pedeCKuMMu OykBaMuM o, [ WIM Y, COOTBETCTBEHHO.

3BeHbS TIJUIOKOS3H COeOMHEHEH d—1,4—PﬂMKOSMHHHMM cBA3AMM . Bcilencreue

TOTO, UTO CaXapHble 3BeHbA MMEenT KOHQOpMallMld «KPecJo», BCe
BTOPUUHEE IMAOPOKCWMJIEHEE TpylnH (opu C-2, C-3) pacIoJIOKeHE C
OOHO¥ CTOPOHH KOJblla, Torda KaK BCe IepBUUHEHE TUIPOKCUIILHEE
Tpynnel nOpu  C—-6 pacHoJIOXeHH C OPYTOM CTOPOHH. B pesyJabTaTe
BHEIIHYE [IOBEPXHOCTHU ABJIATCHA TUOPOQUITE HEIMU, uTo npunaeT
LUUKJIOOEeKCTPUHAM PacTBOPUMOCTE B BOIE. Hanporus, [IOJIOCTH

UUKJIIONEeKCTPUHOB ABJAKNTCS TIHUIPOQOOHHEMM, I[IOCKOJBKY OHM BHCTJIAHH
aroMaMu Bozmoponma Inpu C-3 m C-5 M aToMaMM KMUCJIOpOoHa, OoO0pal3yllyMA
sdupononobHue CBA3MU. STu Ma TPULE obecrneunBanT IoJIy4deHue
KOMIIJIEKCOB C PAOOM OTHOCUTEJILHO THUIPOOOOHHX COeIMHEeHWUM, BKJKUAad,
HallpMep, CTepOuOHbEle COeIMHEHMHa, Takue Kak l7a—-scTpannos (cM.,

HanopuMep, van Uden et al. Plant Cell Tiss. Org. Cult. 38:1-3-113
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(1994)) . KomryiekcooBbpasoraHue IPOUCKXOOUT 3a cuer BaH oep
BaaJlbCOBHEIX B3aMMOINEMCTBUM ¥ oOpa30BaHMA BOOOPOIHHX CcBAg3el. O0mum
0630p IO XUMUM LIUKIJIOIOEKCTPMHOB CM. B MCTOUHUKe Wenz, Agnew.
Chem. Int. Ed. Engl., 33:803-822 (1994).

OUBUKO—XVMUUECKUE CBOMICTBa MIPOU3BOIHBIX LMKJIIOOEeKCTPUHA
CMJIBHO 3aBUCAT OT BMIa W CTelleHM 3aMelleHusa. HanpuMmep, Hux
PacTBOPUMOCTE B BOIe BapbMPYeT OT HepaCTBOPMMEX (HanmpuMep,
TpralueTHI-0eTa—LUUKJIOOEKCTPVH) oo PacTBOPMMOCTH, cocTaBJdmen
147% (mMmacc./06.) (G-2-6eTa—UMKJIOOEKCTPUH) . Kpome  TOTO, OHM
PacTBOPUMEL BO MHOTHUX OpTaHMUEeCKUX  pPacTBOPUTEIIAX. CBoMcTBa
UMKIJIIOOEKCTPUHOB TIIO3BOJIAIT pPeryJiMpOoBaThk pPacTBOPUMOCTL pPa3JIMUHBIX
KOMIIOHEHTOB cocTaBa nyTeM YBeJIMUeHU S VI YMEHBIIEeHNU I X
PacTBOPUMOCTH .

Bl  ommMcaHB MHOTOUMCJIEHHBE LMKJIIOOEKCTPUHE UM CIOCOOH MX
noJiydyeHuda. Hamnpumep, B MCTOUHMKax Parmeter (I), et al. (maTeHT
CIIA N 3453259) m Gramera, et al. (marve”T CIIA N 3459731) omnmMcaHH
RJIEKTPOHeN TpaJibHEe LIUKJIOINEKCTPUHH. [IpyTMe [OPOM3BOMOHEE BKJIOUAT
LUMKJIOOEKCTPUHEL C KaTMOHHEMM CBoMcTBaMu [Parmeter (II), IaTeHT
CIIA N 3453257], HepaCTBOPUMEE IIOIIEPEUHO—CIIMTHE LIMKJIIOOEeKCTPMHE
(Solms, mnaTenT CIA N 3420788) ¥ LUMKJIOOEKCTPMHHEH C aAHMOHHBEMMU
CBOMCTBaMMI [Parmeter (I11), IaTeHT CmA N 34260117. Cpenu
IIPOMBBOOHHX LIMKJIOOEKCTPMHA C AHMOHHBEIMM CBOMCTBaAMM K MCXOIHOMY
LUMKJIOOEeKCTPUHY OBUIM [IPUMCOEOMHEHHE KapOOHOBHE KMCJIOTH, (OCPOPUCTHE
KMCJIOTH, doCPMHOBEIE KMCJIOTHI, bochPOHOBEIE KUCJIOTHI, dbocdopHEE
KMCJIOTHL, TMOPOCHOHOBHE KMCJIOTH, TUOCYJILOUHOBLE KM CJIO TH u
CyJIbOOHOBHE KMCJOTH [cM. Parmeter (III), Bmme). Kpome TOTO,
[IPOMBBOIOHEE CYJbLQOAJNKMIJIOBOTO 320Mpa LUKIOIEKCTPMHa OBUIM OIMCAHE B
ncTouHmke Stella, et al. (maTenT CIIA N 5134127).

JIMIIOCOMEL COCTOAT M3 IO MeHBIIel Mepe OOHOM  OMCIIOMHOM
JIMIIMIOHOM MeMOpaHH, 3aKJIYanmen BOIHYIO BHY TP EHHIK IIOJIOCTE .
JIMrmocoMH MOTYT XapaKTepM30BaTbCAd TUIIOM WM pasMepoM MeMOpPaHH.
MaJiele MOHOJIAaMEJUJIAPHEE Bes3ukyJE (MMB) comepxaT OOHY MeMOpaHy WU
OBOBIUHO MMET omamMeTp oT 0,02 oo 0,05 MKM; foJibmme
MOHOJIaMeJUJIApHEle Be3MKYJIEL (EMB) oOOHUHO wWMelT pa3MmMep Oojee 0,05
MKM . Bospmme  OJIMTIOJIaMEJUJISPHEIE  BEe3UKYJIH UM MyJbTUIIaMeJIJISPHHE

BE3SUMKYJIEI CcoIepXaT HeCKOJIBEKO, OBOBIUHO KOHIOEHTPUYECKHUX, MeM@paHHBIX
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CJI0eB M, KakK I[OpaBuUJIO, uMelT pasMmMep ©Oojiee 0,1 MKM. JIMIIOCOME C
HEeCKOJIbKMMM HEeKOHLEeHTpUUeCKuMy MeMOpaHaMM, TO eCTb HeCKOJBbKO
MEHBLIIMX BeBUKYJ, CoIepXamMxcd BHYTPM OOJILIIOM Be3UKYJIH, Ha3HBalT
MYJILTUBEB3UKYJIAPHEMU Be3UKYJIaMM .

OOoMH AacIeKT HacTodgmeI'o OIMCaHMSg OTHOCUTCS K cocTaBam,
comepXalymMm JIUTIO COMEI, comepxamue KOHTBIOTAT AHTUCMEICJIOBOTO
oOJIMTOMepa COIJIaCHO HaCTOoAmEeMy  PaCKPHTHIO, roe JMIocoMalibHasd
MeMOpaHa rIoJIydyeHa oJis obecrieueHmnd JINIIO COMEL c I[IOBHIIEHHOM
IepeHoCAmen CrIoCOBHOCTLIO. B KauecTBe aJlbTEepPHATUBH  WJIU B
OOIIOJIHEeHUE, KOHTBOTAT AaHTUCMEICJIOBOTO oJIMToMepa COTJIaCcHO
HaCcToAIeMy PaCKPEITHUIO MOXeT comepXxaTbCcsa BHYTPHU VI OHITH
ancopbMpoOBaHHEM Ha  JIMIOCOMAJILHOM  OMCJIoe  JIMIIOCOMEHI. KoHmooTrarT
AHTMCMEICJIOBOTO OJIMI'OMepa COIJIACHO HacCToAmeMy PacCKPHTHIO MOXeT
arpernpoBaTh C JUIVMIOHEM  [IOBEPXHOCTHO—AKTMBHEIM BEMECTBOM U
[IEPEeHOCUTBCHA BO BHYTPeHHee IPOCTPAaHCTBO JIMIIOCOMH;, B D2THUX CIydasax
JUIiocoMaJibHasa  MeMOpaHa rIoJIy4yeHa TakuM o6pa30M, yTOOH  OHTH
YCTOMUMBOM K paspyllapmeMy IeMCTBUID arperaTa aKTUMBHBEM aTeHT -
[IOBEPXHOCTHO—-aKTMBHOE BEIEeCTBO.

B COOTBeTCTBMM C OIHMM M3 BapMaHTOB peajlu3aluM HaCTOSAMeTO
PACKPHTHUAI, JIMTIM O HEINA BucJiion JINTIO COMBEL COOEPXUT JINTINIEL,
IepPUBATU3UPOBAHHEE I[IOJIUSTUIIeHTJIMKOJIeM (II9T') TakmuM o00pas3oM, UTOo
Henu II2T OpOCTUPATCHS OT BHYTPEHHEeM I[NOBEPXHOCTU JIUIMIHOTO OMCIIOSA
BO BHYTpEeHHee IPOCTPaHCTRBO, 3aKJIoUeHHOe B JIMTIOCOME, u
IPOCTUPAITCA OT BHEMHEeM CTOPOHH JIMIMOHOTO OMCJIOS B OKPYXAKIYI
cpeny.

AKTHBHEIE aT'eHTH], comepxamyecsa  BHYTPM  JIMIIOCOM  COTJIACHO
HacTodmeMy  OINMCaHMO, HaxXoOsATCSA B COJIOOMIM3UPOBaHHOM  dopMe.
ATperaTh I[IOBEPXHOCTHO—-aKTMBHOTO BelleCcTBa ¥ aKTMBHOIO aTeHTa
(TakMe KaK 5SMyJbLCUM WIM MMLIEJJIH, CcoIepxXalye IlLeJleBoM aKTHBHEM
areHT) MOTYT OHBTL 3aKJIOUeHB BO BHYTPEeHHeM IIPOCTPaHCTBEe JIMIIOCOM
CcoTJlacHO HacCToOAmeMYy OIOMcaHubn. [[OBEepPXHOCTHO—aAKTMBHOE  BelecTBO
OeicCTBYyeT C obecrieueHueM OVCIIePTUPOBaAHUA u CoOJIOOUIIM B AL
AKTMBHOTO areHTa ¥ MOXeT OHBTb BHEHOpaHO M3 J0OOT0 MHOOXOIOANEIO
anubaTUUuecKoro, HUKJIOaIndaTUUIEeCKOT O VI apoMaTHUUeCcKoOT O
[IOBEPXHOCTHO-AaKTHUBHOTO BelleCcTBa, BKJOUadg, HO He OI'paHMUMBAICD

IepeuMCJIEHHEMA, BMOCOBMECTHMEIE  JIM3000ChaTUOMIIX OJIMHEL (JIoX) c
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Pas3JIMUHOM IJMHOM Lenu (HalpuMmep, OT OpuMepHo Cl4d OO [IIPUMEPHO
C20) . Junwunel, HOepUBaTU3MPOBAaHHEE [IOJIMMepaMi, TakMe kak II9I-
JUOMOE, TakXe MOTYT IPUMEHATLCA IOJ9 oO0pa30oBaHMA MMIEIJ, TakK Kak
OHM  OyOyT IIOIaBJIATH caMaHMe  Mulesia/MeMBpaHa M Tak  Kak
nobaBJIeHMe IOJMMepa K MOJIEKYJIaM I[IOBEepPXHOCTHO—-aKTUBHOTO BeleCcTBa
YMeHBIIaeT KPUTUUECKYH  KOHIEHTpalubn  MUIeJJIoo0pasoBaHus (KKM)
IIOBEPXHOCTHO—aKTUBHOTO BelleCTBa u CrIoCOBCTBYET 0oBpas30oBaHUL
MHULIEeJLI . [IpeANIOUYTUTEJIbHEMA ABJISAITCSH [IOBEPXHOCTHO—aKTHUBHEE
BemecTeBa ¢ KKM B MHMKPOMOJIIPHOM IOMalla30He; [IOBEPXHOCTHO—aKTUBHEHE
BemecTea C Oojgpmyvm KKM MOTYT MNPMMEeHATHLCS IOJIA I[IOJIydeHUS MULEJLI,
3aKJIOUEHHHX BHYTPU JIMIIOCOM COIJIACHO HAaCTOAMNEMY PaCKPHTHUO.
JIMIIOCOMEL COTJIACHO HaCTOoAmeMy PacCKPHTUI MOTYT OHTH I[IOJIYUYeHEH
IocpencTBOM JOOOTO M3 MHOXeCTBa CHOCOOO0OB, M3BECTHHX B IaHHOM
ofbjlacTM TexHUMKM. CM., HaopuMmep, HaTeHT CIA N 4235871; nyOJamMKaLuUio
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. Hamnpumep, JMIOCOME COIJIACHO
HacToOAmleMy PAacCKPHTUI MOTYT OBTH IIOJIYyUeHH IIyTeM Iubdysum Jaunmna,
IepUBaTU3UPOBAHHOTO c IIOMOIBIO TUOPOOUIBLHOTO noJmMepa, B
npelBapuTesIbHO chopMrpPOBaHHEE JINIIOCOMEHI, HalpuMep, nyTeM

IIogBepIraHnAa IIpeoBapmTeJIEHO C@OprOBaHHBIX JIMIIOCOM BO3IOEMCTBUIO

MMITeJJI, COCTOAmMMX ns3 IIPMBHUTEIX JIMITV I OM IIOJIMMEePOB, I1pn
KOHLIEHTpalMAX JIMITMIO OB, COOTBeTCTBYIIIMNX KOHEeUYHOMY MOJIAPHOMY
IIPOUEHTY IeprUBaTUIVMPOBaAHHOTI'O JIMIna, KOTOpBHZ Tpe@yeTCH B

JuiiocoMme. JIMIIOCOMH, CcolepXamue TIHUIAPOOUIILHE IIOJMMep, TaKXe MOTYT
OHITEL TIOJIYYeHH MeTOodaMy TOMOTEeHM3alrM, ITUIpaTaluy JUIUMOHOTO II0JIA
WIM SKCTPY3UM, KaK M3BECTHO B JaHHOWM o06JIaCTM TeXHUKU.

B IOpyToOM THUIIMUHOM cCIHocofe TIoJIydeHMsS COoCTaBa aKTHMBHEM aTreHT
cHauala IUCIIEePTUPYIOT c TIOMOTIBI0 YJIbTPa3ByKa B
mmzodochaTUIMIIXOIMHE UM OPYTOM IIOBEPXHOCTHO—-aKTMBHOM BeMeCcTBe C
Hu3kOoM KKM (BrJIOUAS M[IPUBUTHE IIOJIMMEPOM JIMIIMIH) , KOTOpoe JIeTKO
comoBUIM3UpyeT  TUAIpodoOHHEe  MOJIEKYJIH.  IIOJIyYeHHYD - MUIEJJIAPHY
CyCleH3Ul aKTMBHOTO aTreHTa 3aTeM [IPpUMMEeHST IJS peruapaTaluur
BEHICYMEHHOTO of8pa3lla JUIIKOa, KOTOPHM COHEePXUT MNOOXONAMMM MOJISPHEIM

IIpoueHT IIPMBMTOI'O IIOJIMMEPOM JIMIIMIOa WJIM XOJIeCTepHrHa. CyCIIeH3MD
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Jqunuoa ¥ aKTMBHOTO aTeHTa 3aTeM Opeobpal3yloT B JIMIOCOMH C
IpVMMeHeHeM MeTOIOB DKCTPY3UM, M3BEeCTHHX B »aHHOM o6JacTu
TEXHUKM, W TIOJIydeHHHEe JIMIIOCOME OTHEJISRT OT HeMHKAICYJMPOBAHHOTO
pacTeopa IIOCPeNCTBOM CTaHOAPTHOI'O pa3neljieHUs Ha KOJIOHKe.

B OZHOM acHeKTe HacCTOoAmMEeIO ONMCaHMA IIOJIydeHHHE JIMIIOCOME
MMeT TI[IO0 CYmMeCcTBY OIHOPOIHEE pas3Mephl B BHOpPaHHOM IOMalla3oHe
pazMepoBR. OnuH »0OeKTHMBHHM CHOCOO OIpeleslIeHMS pasMepa BKJIKOUYAET
SKCTPYIUPOBaHNKE BOOHOM CyCIeH3UU JINIIOCOM uepes pan
NoMMKapBOOHAaTHEIX MeMOpaH, MMelllMxX BHOPaHHEM OOHOPOLHEI pas3Mep
op; pasmMep nop MeMOpaHH  OyIoeT IPYMEPHO COOTBETCTBOBATEH
HauBOJIbIMM pasMepaM JIMIIOCOM, I[IOJIYYeHHEIX IIyTeM 3SKCTPY3UM Uepes
3Ty MeMOpaHy. CM., HamopuMmep, oaTeHT CIA N 4737323 (12 anpedsd
1988 roma). B HeKOTOpPHX BapMaHTax peajM3aluM TaKue peal'eHTH Kak
DharmaFECT® wu JjunodpexTaMmuHd (Lipofectamine®) MoTYyT [OIPUMEHATHLCSH
0JI BBeHOeHUA I[IOJIMHYKJIEOTUIOB WM OEJIKOB B KJIETKMU.

XapaKTepUuCTUKM BECBOOOXIEeHMSA CcOCTaBa COIJIaCHO HacCTodAlleMy
PACKPHTHIO 3aBMCAT OT MHKAICYJIMPpYyKRIero MaTepuala, KOHLUeHTpaluu
MHKAIICYJIUPOBaAHHOTO JIeKapCTBEHHOTO cpelcTBa n IPUCYTCTBUA
MOIUGUKATOPOR  BHCBOOOXIEHUA. Hanpumep, BHICBOOOXIOEHMEM  MOXHO
YIOPaBJATE TakuM obpa3oM, UYTOOB OHO 3aBUCEJIO OT pH, Hamopumep,
IyTeM MCIOJBL30BaHUA UYBCTBUTEJILHOTO K pPH HOOKPHEITUA, KOTOpoOe
ofecrieurMBaeT BHCBOOOXIEHMEe TOJIBKO IIpM HM3KOM pH, Kak B XeJyIKe,
ninu  6oJiee  BHCOKOM pH, Kak B KUIIeUHUKE. SHTEePOCOJOUIIBHOE
IIOKPHTHE MOXET IIPMMEHATLCS OJIS I[IpelOoTBpalleHMsa BHCBOOOXISHUS MO
Tex TIop, IIoKa COCTaBR He TIMpOMAeT UYepes XeJyOok. MHOXeCTBeHHHE
IIOKPHTUA WMJIM CMecu LMaHaMMIa, MWHKaAICYJIMPOBaAHHEHE B Pas3JIMUHHX
MaTepuayax, MOTYT TIPUMEeHATLCA OJa ofecleueHMsa I[IepBOHAYaJILHOTO
BHICBODOXIEHU S B KeJTyoKe C IO CJIE OYIVIM BoJiee IO 3OHUM
BEHICBODOXIEHMEM B KUIIEeUHMKe. BHCBOOOXIEHMEeM TakXe MOXHO YHNPaBJIATH
OyTeM BKJIKOUYEeHMSA COJIeEV MM [Iopoobpa3yllMx aTeHTOB, KOTOpPHE MOTYT
YBEJIMUNTE  IOTJIOmMEeHMe  BOIOH MJIM  BHCBOOOXIEHMe  JIeKapCTBEHHOTO
CpeICTBa I[OCpencTBOM  OUOQy3MM M3  KalCYJIH. BcrioMoTaTe b HEE
BelleCcTBa, W3MeHAKIMEe  pPacTBOPMMOCTE  JIEKAPCTBEHHOTO  CpPelncTBa,
TaKkXe MOTYT IIPMMEHATHLCH HOJIA KOHTPOJS CKOPOCTM BHECBOOOXIEHM.
Taxkxe MOTYT OHTE BKJIOUEHH AaTeHTH, YyCUWJIMBaKIMe OeTpalallMio MaTpPUIEH

JIn BEICBOOOXIEHME ns3 MaTpPMIIE . OHM MOT'YT OBITH noBaBJIEHH K
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JIeKapCTBEeHHOMY CpPenNCcTBY, HoOaBJIeHH B BMUIOe OTIeJIbHOUM Gas3w (TO
ecTb B BUIe YacTHUl) WIM MOTYT OHTH COBMECTHO PaCTBOPEHH B
IOJMMePHOM $a3e B 3aBUCUMMOCTM OT COeIMHeHUs. B OOJILIIMHCTBE
ClIydyaeBR KOJIMUECTBO HIOOJDKHO cocTaejgaTe oT 0,1 nmo 30 [IpoLeHTOB
(Macca areHTa/mMacca noJjmMepa) . TUOE  YCUJIMUTeJeV  Oerpalaluu
BKJIOUAIT HeOpTaHMUeCKMe COJIM, Takue KaK CcyJbdaT aMMOHMA U XJIOPUI
aMMOHMA, OpTlaHM4YeCKMe KUCJOTH, Takue KaK JMMOHHasg KHUCJIOTa,
BeH3OVHAL KMCJIOTa u acKopObmHOBAaSA KMCJIOTa, HeOopTraHWUeCKNe
OCHOBaHUA, TakMe Kak KapOoHaT HaTpud, kapboHaT Kajimusa, KapboHaT

RaJIb1IM4a, Kap(jOHaT IMHKa n I'MOPOKCHIO IIVMHKa, n OpraHMYEeCKHre

OCHOBaHMA, TaKVe KakK IIpoTaMIMHa Cy.J'IbC_baT, CIIEpPMIMH, XOJIMH,
STaHOJIaMMH, IS TaHOJIaMIMH n TPMsTaHOJIaMNH, 12 ITIOBEPXHOCTHO—
aKTVBHEIE BelecTBa, Takue Kak  TBUH (Tween®) ¥ ILJIIOPOHUK
(Pluronic®) . Ilopoofpa3sylmye areHTH, KOTOPHEe IIpUIAKT MaTpullaM

MUKPOCTPYKTYPY (TO eCThb BOINOPaCTBOPUMEE COEIOMHEHUs, TaKue Kak
HeopraHMUeCKMe COJIM M caxapa), IDo0aBJIAlT B BUIe dYacTul. [JuanasoH
OOBEUHO COCTaBJIZeT OT OOHOTO OO TpMAOLATKM [IPOLIEHTOB (Macca
areHTa/Macca IoJuMepa) .

[lorJsicmeHMeM TaKXe MOXHO YIPaBJIATE IIyTeM MW3MeHeHUMA BpeMeHU
YOEepXUBaHUA UYacTUL B KUIEUHMKe. OTO MOXeT OBTh TOCTUTHYTO,
HallpuMep, oyTeM IOKPHETMSA  YaCTUIH aOTle3UMBHBEIM IJIS  CJAM3UCTOMU
OBOJIOUKM IIOJIMMEPOM WJIM eT'0 BHEHOOpa B KadecTBe MHKAICYJMPYKIIeITo
MaTepuaia. I[IpUMepH BKIIOUYAT OOJBIMHCTBO IIOJMMEPOB CO CBOOOIHEMM
KAapOOKCUIJILHEIMY I'pPyIlllaMu, TaKMxX KaK XUTO3aH, LeJUJIoJIO3E M OCOOEeHHO
IIOJNIMaKPUIIA TEL (B KOHTEKCTE HaCcTOAmero ONMCaHMUA TepMUH
KIIOJIUAKPUIIATEY» OTHOCUTCA K IIOJIMMepaM, CcoepXalluM aKpujiaTHHE
TP YIIIE n MOOUOUUIMPOBAHHEE aKpuilaTHEE TPYIIIH, TaKUM Kak
LUVMaHOAKPUJIATH M MeTaKpPWJIaATH) .

KoH®oIaT aHTUCMEICJOBOI'O OJUI'OMEpa MOXeT OBTbH IPUI'OTOBRJIEH
TakMM 0f0pasoM, UYUTO OH COINEPXUTCA BHYTPM WIM aDalTUpOBaH IJi4g
BEHICBOOOXIEHN A C IIOMOIILIO XUPYPTUUECKOTO NI MEeIULIVHCKOTO
YCTPOMCTRa WMJIM MMIIJIaHTaTa. B HEeKOTOPHX acleKTax MMIIJIaHTaT MOXeT
OLITL [IOKPHIT MJIM MHBEM O0OpaszoM o0paBoTaH KOHBOIATOM AHTUCMEICJIOBOITO
oJIMT'oOMepa. Hanopumep, TIHUIPOTeNM WIM OPpyTMe IIOJIMMEPH, TakKKe Kak
OMOCOBMECTHMEE U/UIIM OuopasjiaTaeMbe I[IOJIMMEPH, MOTYT IIPVMEHATHCSH

IOJIA TIOKPEITMA MMIIJIaHTaTa @apMaHeBTquCKMl\M KOMIIO3MIIMAMIM COTIJIaCHO
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HacToAmMeMy PAaCKPHTUI (TO eCcTh KOMIO3UIMA MOXeT OHThL alalTupoBaHa
OJIS TpUMMeHeHMS C MeIUIMHCKUM YCTPOWMCTBOM C TIOMOMLI TUAPOTEJS WK
IpYyTOTO moJjmMepa) . [ToJMe pu n COTOJIMMEPH s TIOKPHTHU A
MeIVIVMHCKUX YCTPOWMCTB areHTOM XOpOollo M3BECTHH B IaHHOWM o6JacTHu
TexXHUKM . [pyUMepH MWMIIJIaHTATOB BKJIOUAKT, HO He OI'PaHMUMBAKTCH
IepeuncJiIeHHEMM, CTEeHTH, CTEeHTH C JIeKapCTBEHHBM I[IOKPHTHEM, MOBHLE
MaTepualkl, [OPpOTesH, COCYIMUCTHE KaTeTepH, IMajiM3HbHe KaTeTepH,
COCYIUCTHE TPAaHCIJIaHTaTH, IpOTesH CeplleUHHX KJIalaHoB,
KapIMOCTUMYJISTOPHE, UMILJIAHTUPYEeMHe KapIUOBepTeph—nedbubpriisiaTopH,
UIJIH [OJIS BHYTPUBEHHOTO BRBelleHUS, YCTPOMCTBA IJid BIpaBJIeHUS U
bopMMpoBaHMSA KOCTEeM, Takue Kak MTUOTH, BUHTH, IJIACTUHE U IpyTHUe
YyCTpO¥CTREa, a TakKxe MaTpUUHE U3 MCKYCCTBEHHHX TKaHel  IJd
3aXMBJIEHUS paH.

B OOIIOJIHEeHNE K criocoBawm, OpenJjiOXeHHEIM B HacToOAmeM
PACKPHTHUM, KOHBIOTATH AaHTUCMEICJIIOBHX OJMI'OMEPOB IJIS IIPUMeHEeHUS B
COOTBEETCTBUM C HACTOSAMUM PaCKPHTHEeM MOTYT OHTL IPUIOTOBJIEHE IJIA
BBeleHUd JIOOBM YIOOHEM CIHOCOOOM IJIS I[IPpMMeHeHUS B MeIUlMHe WU
BeTepUHapUN aHAaJIOTUYHO IpyTuM  bapMalleBTHMUECKMM  IIpelapaTaM.
KOHBIOTATH AaHTUCMBICJIOBHX OJIMTTOMEPOB M MX COOTBETCTBYIIME COCTAaBH
MOXHO BBOIUTH OTIEeJILHO NI B coueTaHum c IPYTVIMA
TepaleBTUUECKYMM CTPATETMAMY, WMCIOJb3YyEeMEMY IIPY JIeUEHUM MBIIeUHOMN
oucTpobum, TaKVMHI KakK TpaHCIJIaHTauMga  MMOOJIACTORB, Tepanmsd
CTBOJIOBEIMM  KJIETKaMM, BBeIeHME aMUHOTJIMKO3UMIHHX aHTUOMOTUKOB,
VHTUOVTOPOB IIPOTeacoM WM Tepanms C I[IOJOXUTEJILHOW peryJaunen
(HampumMmep, IOJIOXUTEJIbHA A perynauns yTpodrHa, ayTOCOMHOTO
napajiora AOucTpobdmHa) .

B HEKOTOPHX BapMaHTax peanrsauum IOTIOJIHUTEJILHOE
TepaleBTUUECKOe CpPeICTBO MOXHO BBOAMTL OO, OIHOBPEMEHHO WM
mocjie  BBeOeHVA KOHBTaTa aHTUCMECJOBOTO  OJIMTOMepa  COTJIaCHO
HacToAmeMy PaCKPHTHIO. Hampumep, KOHBIOT'a TH AHTUCMEBICJIOBEIX
OJINTOMEPOB  MOXHO BBOIMTL B KOMOMHALUMM CO CTEpOMIOM W/WIn
AHTUOMOTUKOM. B HEKOTOPHX BapuaHTax  peaJlu3aluu KOHBIOTa TH
AHTUCMEICJIOBHIX  OJIMTTOMEPOB  BBOIAT  MHallMeHTy, KOTOPHM IIOJydaeT
boHoOBYO CTEPOUTHYIO Teparmio (Hampumep, IPEePHBUCTYIO VI
MPOIOJIKUTEJIEHYIO/ HETIPEPEHBHYIO boHOBYIO CTEepPOUIHYO Tepanuo) .

HaanMep, B HEeKOTOPEX BapMaHTaX peaJiM3alVvM IIalVvMeHT IIoOBepI'alJiICA



96

JIeUEeHVID KOPTUKOCTEPOMIOM IO BBeIEeHUS aHTHUCMECJIOBOTO OJIMI'OMepa U
IPOIOJIKaeT IOJIydaThk CTEPOMIHYK Tepalri. B HeKOTOPHX BapraHTax
peagmzaumnm CcTepoun IpencraBJisaeT coBbon TUIIOKOKOPTUKOMU NI
IpeIHU30H.

OnmMcaHHBE @OYTM BBeIOeHUA I[IpeldHa3HaueHH TOJBKO B KaudeCTBe
PYKOBOOCTBA, IIOCKOJIBKY KBaJUOUUMPOBAHHEM CHeLUMaJIMCT CMOXEeT JIeTKO
OIpeleJIMThL ONTMMAJILHHY IyThk BBeOeHUd U JoOyKn HO3Yy IJa J00oTOo
KOHKPETHOTO XMBOTHOTO u COCTOSHUA. Bl OpennpUHATE
MHOT QUM CJIEHHEIE IOOXOIH s BBeIOeHUSd byHKUIMOHAJILHO HOBOTO
TeHeTUUeCKOT'O MaTepMalJa B KJIeTKM, Kak in vitro, Tak uM 1in vivo
(Friedmann (1989) Science, 244:1275-1280). 9TM INOIOXOOH BKJIOUAIOT
MHTeTpaluio TeHa, KOTOPEM HeoDXOOMMO BKCIIPEeCCUpPOBaTh, B
MOOIMOULIMPOBAHHEE pPeTpoBUPYCH (Friedmann (1989), B»Brme; Rosenberg
(1991) Cancer Research 51(18), suppl.: 50745-5079S); wuHTerpaluio
B HepeTpOBUPYCHEE BEKTOPEL (Hanpumep, alleHoaCCOUMMPOBaHHLEEe
BUPYCHEE BEKTOPH) (Rosenfeld, et al. (1992) Cell, 68:143-155;
Rosenfeld, et al. (1991) Science, 252:431-434) wiIu »OOCTAaBKY
TpaHCI'eHa, CBA3AHHOTO C TEeTEePOJIOTMYHEM [IPOMOTOPOM—SHXAaHCEPHEM
2JIEMEHTOM, IIOCPencTBOM JiMmocoM (Friedmann (1989), Brmme; 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 coueTaHUMM C JMT'aHI—
crnelMduUIecKMMM TPAaHCIOPTHHMM CHUCTEeMaMy Ha OCHOBe KaTHMOHOB (Wu
and Wu (1988) J. Biol. Chem., 263:14621-14624) wuiu T[IpUMeHeHUe
DenpoTerHU3MpoBaHHOM IHK, 53KCIPecCHMOHHHX BeKTOpoB (Nabel et al.
(1990), Brme, Wolff et al. (1990) Science, 247:1465-1468) .
IpaMasd MWHBEKUIMSA TPaHCTeHOB B TKaHbL obecHeurBaeT JIMIb JIOKAJbBHYIO
srcrnpeccui (Rosenfeld (1992), Bmme, Rosenfeld et al. (1991),
Bole; Brigham et al. (1989), Beme; Nabel (1990), Beme m Hazinski
et al. (1991), &Bwmme). I'pynmna Brigham et al. (Am. J. Med. Sci.
(1989) 298:278-281 wu Clinical Research (1991) 39 (pedepar))
cooBmuiia O TpaHCheKUIMM in ViVvo MCKIOUUTEJILHO TKaHeM JIeTKMX MHIen
nocyie  JmbBo BHYTPUBEHHOTO, Inbo  MHTpaTpaxeaJlbHOTO BBeIOeHUsd

KoMIJlekca OHK-Jmnocoma. IlpuMepoM O0030pPHOM CTaTbM I[IO MeTodaM
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TeHHOV Tepalumu UeJiloBeKa fABJsgeTcd: Anderson, Science (1992)
256:808-813.

B IpyroM BapMaHTe pealu3aluuM OdapMalleBTHUeCcKMe KOMIIO3ULUN
COoTJIaCHO HacToAleMy PAacCKPHTHIO MOTYT OOMNOJHUTEJILHO COOepXaThb
YTJIEBOM, Kak IpPelJIOXeHO B MCTOUHMKe Han et al., Nat. Comms. 7,
10981 (2016), comepXaHMe KOTOPOT'O IIOJIHOCTBK BKJIOUEHO B HacTodllee
onMcaHMe TIOCPEeInCTBOM CCHJIKM. B HEKOTOPHX BapMaHTax peaju3alliu
bapMalleBTUUECKHME KOMIIO3UINM COIJIACHO HACTOAMEMY PAaCKPHETUID MOTYT
comepXaThb 5% yIJleBOOa—TI'eKCO3H. Hanpuwmep, bapMalLleBTHUECKA A
KOMIIOBUILMA COIJIACHO HaCTOAmMeMYy PacKpPHTHUID MOXeT CcoOoepXaTb 5%
TJIOKO3E, 5% O¢OpyKTo3H WM 5% MaHHO3H. B HeKOTOPHX BapuaHTax
peaam3alumm bapMalleBTUUECKME KOMIIO 3ULIUM COTJIaCHO HaCTO AleMy
PaCKpPHTHIO MOTYT cCcomepxaTb 2,5% 1Joko3H U 2,5% o¢pykTos3E. B
HEKOTOPEIX BapMaHTax peanu3zalumm bapMalleBTHUUECKHUE KOMIIO 3ULIUM
COTJIACHO HACTOAMEMY PaCKPHTHIO MOTYT COIepXaTh YIJIEBOI, BHOPaHHBEIM
nus: apabnHO3H, IPpUCYTCTBYKIEY B  KoJuuecTBe 5% 1o obwemy,

TJIIOKOBE, TIIPUCYTCTByKIEeN B KoJudecTBe 5% no obwemy, copduroa,

IPUCYTCTBYRIET O B KOJIMUeCcTBE 5% 1o obreMy, TraJJakTO3EL,
IpUCyTCTRYIIMen B KOoJIMUeCcTRBe 5% 10 odbeMy, OPYKTO3EH,
IpUCyTCTRYIIMeN B KOJIMUeCcTRBe 5% 10 odbeMy, KCUIJINUTOJIA,
IPUCYTCTBYIIOMEeTO B KoJIMUeCcTRBe 5% 110 oBBeMy, MaHHO3EI,

OIPpUCYTCTBYKIMEe B KoJuuecTBe 5% o odbeMy, KOoMOMHALMUM TUIIOKOS3H U
OPYKTO3H, KaxXmad M3 KOTOPHEX IIPUCYTCTBYEeT B KoJMUeCcTBe 2,5% 110
obweMy, M KOMOMHALMM TJIIOKOS3H, IMIPUCYTCTBYIMEeM B KoJuuecTBe 5,7%
rno obwemy, OPYKTO3H, OIPpUCYTCTBRYKIE B KoOJMUeCcTBe 2,86% 10
obreMy, M  KCHUJIMTOJA, IpUCYyTCTByKIMero B KoJuuecTBe 1,4% 110
obreMy .

IV. CnocoBi OpUMEeHeHUS

BoccTaHOBJIEHHME  DAMKU CUMTRIBAHUA  OUCTPOQYHUHA nocpencrBoM
IpoIyCcKa SK30HA

I[IoTeHUIMAJIELHEN TepaleBTUUeCKUN TIOOXOM K JIeUeHU MIIT,
BHI3BAHHOM MyTaluMsaMM B T'eHe IOUCTpodMHA, JiexamyMy — BHe  paMKU
CUMTEIBAHWSA, OBy CJIOBJIEH CYIIeCTBOBaHUEM BoJiee MATKOM bOPMEL
OIVCTpOodMHONIATHM, WM3BEeCTHOM kKak MIB, KoTopas BH3BaHa MyTaluIMU
BHYTPM PaMKM CUNTHBaHMA. CIHOCOBOHOCTE IIpeBpallaTh MyTallvio, JeXallyo

BHe PaMKUM CUMTEIBaAHMA, B My TalmMio BHYTPU PaMKIM CUNMTEIBAHMA
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TUIIOTETUUECKN ODeCleurT COXpaHeHMe paMKM CcumMTeHeBaHua MPHK wu
OIpoOoyuUMpOBaHMe BHYTPEHHEe YKOPOUEHHOTO, OOHAKO OQYHKIMOHAJBLHOI'O
Oenka mucTpodmHa. KOHEBOIATE aHTUMCMEICJIOBEX OJIMT'OMEPOB COIJIACHO
HacToAmlleMYy PaCKPHTUID OBJIM BHIIOJHEHH C BO3MOXHOCTBI OOECleueHUA
OOCTWXEeHMSA 2TOU Lelu.

Tubpuomnzaumusga PMO C 1LeJIeBOM TOCJeIOBaTeJIbHOCThEI Ope-MPHK
IpelnaATCTBRYeT o00pa30BaHMI KOMILJIeKCa CIlaicuHTa Ope-MPHK u ymasnder
BK30H 53 wm3 3pejonm MPHK. CrpykTypa ¥ KoHbQoOpMalUMsa KOHBIOIATOB
AHTUMCMEICJIOBEIX OJIMT'OMEPOB COIJIaCHO HacTodmeMy PaCKPEITUI
oBecrieunBanT crienupmuuHoOe nj4a [IOCJIeDOBaATEJIbHOCTHU criapuBaHue
OCHOBaHUM C KOMILJIEMEHTAPHOM I[IOCJeHOBaTEeJILHOCTEI. II0 aHaJJoOTMUHOMY
MexXaHM3My, HalpuMep, DSTellJIMpCeH, KOTOPHM IpelcTaBJseT cobon PMO,
CO3IaHHHEM C BO3MOXHOCTBLID oOOeclleueHMs IMPOINyCcKa 5K30Ha 51 npe-MPHK
ouCTpodmHa, obecrneumBaeT CcrieuupnUUHOE oJiAa [IOCJIeIOBATEJIbHOCTHU
cliapuBaHue OCHOBaHUN c KOMILJIEMEHTAPHOM  [IOCJIeOOBATEJILHOCTLIO,
coepxamenca B »k30He 51 npe-MPHK mucTpoduHa.

HopmanbHasa MPHK mumcTpodmHa, comepxamasd Bce 79 BK30HOEB,
oBecrneurpaeT IIPOOYLMPOBaHME HOPMaJIbLHOTO OeJjika »OucTpodmHa. Ha
rpaduke Ha dur. 1 n300paxeH HeOoJILIIOoN Yy4aCcTOK npe—-MPHK
onucTpodmHa wm  3pejor MPHK oT »k30Ha 47 pno 5k30Ha 53. dopwMma
KaXIOoI'0 HDK30Ha oTobOpaxaeT paclpemelieHMe KOINOHOB MeXOy 5SK30HaMM;
cienyeT OTMEeTUTL, UYUTO OOMH KOINOH COCTOUT M3 TpexX HYKJIeOTUIOB.
OKBO0HE MIPAMOYIOJILHOM GOPME HAUMHATCS UM 3aKaHUMBAKTCHS IIOJIHBIMM
KOOOHaMM. OJOK30HH B QopMe CTPeJIOK HAUMHAKTCA C IIOJIHOTO KOINOHAa, HO
3aKaHUMBATCA pPacCllellJIEeHHEIM KOILOHOM, COIepXallMM TOJIBKO HYKJIeOTUI
N 1 xopmoHa. HykjgeoTunel N 2 m N 3 3T0T'0 KOIDOHaA COIOEPXaTCHa B
cilenywmeM BK30HEe, KOTOPHM HauMHaeTcsa C GOpMHE mMeBpOHAa.

MPHK @mucTpodmHa, JUIIeHHas LeJlbIX HSK30HOB T'eHa OIUCTpodMHAE,
OOBUHO HpueBOODMT k MION. I'padmr Ha our. 2 WUIIOCTPUPYET  TUII
TeHeTMUeCKOV MyTaluuuM (mejeumio Sk30Ha 50), koTopas, kKakK M3BeCTHO,
npueoomuT K M. IlockoJIbEKY 3K30H 49 3akaHUMBAETCS IIOJIHEIM KOIOHOM,
a Bk30H 51 HauMHaeTCsa CO BTOPOI'O HYKJIeOTHMIa KOIOHa, paMKa
CUMTEBAaHMA IIOCJIe DK30Ha 49 cCcOBUI'aeTCcd, UYTO IIPUBOIMT K paMKe
cumMTHBaHMA MPHK BHe paMKM CUMTHBAHUSA W BKJIIOUEHUID HEIPaBUJIILHEX
AMMHOKMCJIIOT B IIOCJEeOOBATEJIbHOCTEL IocJe MyTauuu. Kak pesyiabTar,

OTCYyTCTBUE OYHKUIMOHAJIBEHOTO C—KOHIIEBOT'O IOMEHa, CBAS3SEIBaAKIEeI'O
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OMCTPOTJIMKAH, IPUMBOOIMT K TPOOYUMPOBaHMK HecTabuJIBHOTO OeJika
OUCTPOOUHA .

STermMpceH OOeClIeuMBaAEeT IIPONyCkK BK30Ha 51 C BOCCTaHOBJIEHUMEM
paMky cunMTeEBaHMga MPHK. I[IoCKOJBKYy 5K30H 49 3BakaHUMBaAeTCSd IIOJIHBEIM
KOIOHOM, a BK30H 52 HauuMHaeTCd C IepBOT'0 HYKJIeOTHUIa KOIOOHa,
nejielusda 3K30Ha 51 BOCCTaHaBJIMBAaeT pPaMKy CUMTHBAHMA, UYTO IIPUBOIUT
K oBpa30BaHuL BHYTPEHHE YKOPOUEHHOTO BeJika OMCTPOdUHA C
VHTaKTHEM YYaCTKOM CBAS3BHBaHUA OUCTPOIVIMKAaHa, aHaJIOTMYHO MyTaluu
«BHYTPM PaMKM CUMTHBaHMUA», CBA3aHHOM c MIB (dur. 3).

BOBMOXHOCTEL OOJIETUEHMA CHUMIITOMOB NOpU deHOoTUIIe MII C IIOMOWLI
IpOoIlyCKa DK30HOB IJIS BOCCTAHOBJIEHMS OTKPHTOM pPaMKM CUMTHBAHUA
MPHK nmucTpodmHa HNOOTBEepXOaAeTCHd HEKJIMHUUECKMMM MCCJIeODoBaHMAMM. B
MHOTOUMCJIEHHEIX  MCCJIegOBaHMAX C IHOpuMMeHeHMeM MomeJer MIO v
XIB O THEIX C oucTpoduen OBLIIO rnokasaHo, uTo BOCCTaHOBJIEHME
oOuCTpoduHa oyTeM IIpOoIlyckKa DK30HOB  I[IPUBOIOUT K  OOCTOBEPHEM
VIYUIeHUAM MHIMEeYHOW CuJE M oyHkumum (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). VYOemMUTeJIbHEIM I[IPUMEPOM 5BTOT'O ABJIAEeTCS MCCJIeOOBaHue, B
KOTOPOM CoOIepXaHMe IUCTPpodMHa TIIocJe Tepaluu, HalpaBJIeHHOM Ha
IIPOIIYyCK DSK30HOB (C MCHOJbL30BaHMeM PMO), COOTHOCUJIM C MBIIEUHOMN
byHKIMeM B TOM Xe caMOoM TKaHM. Y MHIeM mdx C IUCTpodmel IepelHMue
BosibmebeplioBele  (TA) Memmuel, oOpadoTaHHEHE CIeUMOUMUHEM IJIS MBIIeH
PMO, coxpaHalmu ~ 75% ¥MX MaKCHMMaJbHOM CMJIOBOM CIIOCOOHOCTM IIOCIHE
CTPpeCC—MHIOYLUMPOBaHHBIX COKpalleHU, TOTOa Kak HeoOpaboTaHHHE
KOHTpaJlaTepalJibHEe MHIIIE TA COXPaHAJIM JIMIL ~ 25% uxX MakKCcUMaJlbHOM
CUJIOBOM  CIIOCODHOCTHU (p < 0,05) (Sharp 2011). B Ipyrom
uccyienoBauuu 3 coBaku CXMD ¢ nucTpodmelr mnojiydaluM B Bos3pacTe 2-5
MeCcHdlleB TepalMrio, HallpaBJIEHHYK Ha IIPOIlyCK BSK30HOB, C I[IPMMeHeHUEM
CreuMOMUUHOTO IJIS MX TeHeTHUeCKoM MyTalum PMO oIMH pas B HeleJo B
TedeHMe 5-7 HeOeJlb MIM KaXIyln BTOPYKR HeIeJllo B TeueHue 22 Henelb.
Ilocyle TepalMu, HalpaBJIEHHOM Ha IOIPOIYyCK 5SK30HOB, Y BcexX Tpex
cobaxk OBLIIa oOBHapyXeHa BEIpaXeHHad DKCIpeccud OoucTpodmUHa B
CKEeJIETHHX MHIIIaxX BCeTr'o OplaHu3Ma, a TakXe COXpaH4aJachb WM
yiydmajgack CIOCOOHOCTL K I[IepelBUXEeHUD (BeroBo TecT Ha 15

MEeTPOB) OTHOCUTEJIBHO MCXOOHOT'O YpPOBHsA. Hanportme, coBaku CXMD
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COOTBETCTBYKIIET O BO3pacTa, He rnoJiydaBIre JieueHue,
OEMOHCTPUMPORAJIM 3aMeTHOEe CHUMXEHME CIIOCODOHOCTM K TIIePeIBWKEHUID B
TeueHMe McclJemoBaHmMsa (Yokota 2009).

BreuIO rIoKkasaHo, yToO PMO obJamanT foJibmen AKTUMBHOCTBIO
IpoIyCcKa DK30HOB B SKBUMOJISPHEIX KOHIIeHTpallnax, ueMm
bocoopoTHOaTH, Kak Yy MHIMEeV mdx, Tak M B MomeJu MIOIO ueJoBeKa Yy
MBIIax (hDMD) , B KOTOPOM BKCIpeccupyeTcsa LeJHM  TPaHCKPUIIT,
XapakTepHHM #Jag MIOO uyesgoBeka (Heemskirk 2009). B »sKcOepuMeHTax
in vitro c TIpUMEeHeHMEeM I[OJIMMEepas3HOM IlLelHOM peakKuumu C oBpaTHOM
TpaHckpunuuenm (OT-IILIP) m BecTepH-OJOTTMHTa (WB) B HOPMAaJbHEX
KJIeTKax CKeJIETHEX MBI UYejloBeKa MM KJIeTKaxX MBI [HalMeHTOBR C
MIOnO, comepxammx pa3JIMUHEe My Taluu, npu KOTOPHIX BO3MOXHO
IpuMeHeHMe IpOoIlyCKa DK30Ha b1, Owuio oOHaApyXeHO, UYTO BTellIMPCeH
(PMO) aBJjideTcd MOIUTHEIM MHIOYKTOPOM [IpOoIlyCcka DK30HAa 51.
VHOYLMPOBAHHEM STElJIMPCEHOM IPOIYyCK 5K30Ha 51 OBl MHOOTBEPXIEeH 1in
vivo B Momesir hDMD vy memeli (Arechavala—-Gomeza 2007).

Knuuuueckue pPes3yJIbLTaTH aHaJmsza nemcTBuUsa KOHEBI'aTa
AHTUCMEBICJIOBOTO oJiMTroMepa, KOTOPEIM KOMILJIEMEHTapeH LeJjiIeBOMY
yuacTRy »5SkK30Ha 53 npe-MPHK mucTpodmHa uUeJiOBeKa UM MHIOVILIKPYET
IPOIyCK BK30Ha b3, BKJIOUAKT OoIOpeleJieHVe IpPOolleHTa OUCTPOQUH-—
IIOJIOXMUTEJILHEIX BOJIOKOH (PDPF), TecT mNeCTMMMHYTHOM XOIbOH (6MWT),
IoTep crnocobHoCTM K mHnepenBuxeHmio (LOA), oleHKYy [0 mkaJe North
Star Ambulatory Assessment (NSAA), wuccjemoBaHUe QYHKIUM JEeTKUX
(PFT), cronoco®HOCTbL IIOOHMMATBLCS (M3 IIOJIOXEeHMS JieXa Ha CcIMHe) 0e3
BHEMHEeM IMIOOIepPXKM, OIPOIyLMPpOBaHMe IUCTpodMHa de novo U Ipyrue
OYHKIUMOHAJIbHEE IPOOH.

B HeKOTOPEX BapMmaHTaxXx pealyimzalumm HacCcTOoAmeIro PACKPEITHUA

IpenJIoXeHE CIIOCOOBH NPOOYLUUPOBaHNSA orcTpodmHA Yy cy®rekTa,
VMenmeTro MY TallMio TeHa oucTpodmHa, KoTOopas MOXeT OHTH
CKOPpPEeKTMpOBaHa IIpM IIOMOIM IPOIIyCKa DK30Ha 53, BRJIOU AN E

BEeIleHVEe VYKa3aHHOMY CYDOBEKTY KOHBOTATa AaHTUCMECIOBOTO OJIMTOMEepa
uiIM ero odapMaleBTHUUECKM OIpMeMJIeMOM COJIM COTJIaCHO HacCToAleMYy
PACKPHTHMID. B HEKOTOPHX BapMaHTaxX peain3allM HaCTOANEeTO PacCKPHTHUI
NpenjyioXeHH CIOCOOH BOCCTAHOBJIEHUMSA pPaMKM CUMTHEHBaHMA MPHK  noig
VHIOYKIVM OpOoIyLUMpoOBaHMUA 0OeJika IUCTpodrHa Yy CyObekKTa C MBIMeUYHOM

oucTpoduel IomeHHa (MIorm) , VMEKRero MyTaluun TeHa OUCTpodMHaE,
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KOTOpad MOXeT OBTbH CKOPPEKTMPOBaHa IIPM IIOMOMM IIPONyCKa 3K30Ha
53. [IpooyumporaHMe ©Oejika MOXeT OBTL OIpemesJeHO ¢ [IOMOWBI
IOJMMEPAa3HOM 1LelHOWM peaKUuMu C o0OpaTHOM TpaHckpunuuem (OT-IIIP),
aHaJM3a MeTOJIOM BeCTepH-OJIOTTUMHIA WMIM MMMyHOTMCTOXMMMM (MUI'X) .

B HeKOTOpHX BapMaHTax pealu3alyM HacCTOoAmMeIro  PacCKPHTUS
OPpenjyiOXeHH CHIOCOOH JiedeHma MM y HyXOawnmeI'oCa B HSTOM CyOBeKTa,
VIMEeKINeT o My Talu TeHa OUCTPodUHA, KoTOopasd MOXET OBITH
CKOPPEeKTHPpOBaHa IIpM IIOMOIM I[IpOoIlyCKa 5BK30Ha 53, BKJIOUYAKIME
BBeOeHMe YKa3aHHOMY CyOBEeKTYy KOHBIIaTa AaHTUCMHBCIIOBOT'O OJIMI'OMEpPa
Uiy ero odapMalleBTUUECKM [IPpMEeMJIEMOM COJIM COIJIaCHO HaCTOAIEeMYy
PaCKPEITHUIO . B pPasJInUHEIX BapraHTax peanu3alumnum 20beKTMBHOCTD
JleueHusAa CcyOBeKTa ONpelelIsanT 1o 3alepXxKe IpoTrpecCcUpoOBaHmA
3aboJieBaHUAd. B HEeKOTOPEHX BapMaHTax peajgusauun >S0QeKTUBHOCTD
JIeueHM A cyOBeKTa OIIpeneJIanT 1o COXPaHeHMI CIIOCOBOHOCTHU K
[IepedBMXEHND Yy CyOBeKTa WM CHMXEeHMI I[IOTepu CIOCODHOCTU K
[IepeIBMXEeHND Yy CyOBeKTa. B HeKOTOpHX BapMaHTax peajusalun
CIIOCOBOHOCTE K IIePeIBMXEHMI OIpeleligioT C IIPMMEHEHMEM TecTa 6-—
MMHY THOM XOIOLOL (6MWT) . B HEKOTOPHIX BapMaHTax peaan3anumm
CIIOCOOHOCTE K IepeIBMXEeHUIO OIpemeJsIgioT C IpMMeHeHMeM mKaJii North
Star Ambulatory Assessment (NSAA).

B pazimMuHHX BapMaHTax peaJu3alMM HacCToAmeIro  PacCKPHETUS
IPenJIOXKEHE CIIOCOOB COXPaHeHMa OQYHKUUM JIETKUX WJIM CHWXEHUS I[IOTepHu
OYHKLIUM JIeTKUX Y CcybwekTa ¢ MIIO, wuMepmero MyTauuo I'eHa MO,
KOTopasd MOXeT OBTb CKOPPeKTMPOBaHa IIPM IIOMOMM IIPONyCka 3K30Ha
53, BKJIOUAKIMe BBeIOeHUe yKa3aHHOMY CyOBEKTY KOHBIT'aTa
AHTUCMEICJIOBOTO OJIMTOMEepa MIM eTro dapMaleBTUUECKM IIpMeMJIeMOM COJIMU
COTJIaCHO HACTOAMEMY PaCKPHTMIO. B HEeKOTOPHX BapMaHTax peau3aluM
QYHKIIMIO JIETKMX OINPelelidonT Kak MaKCHMaJlbHOe JaBJIeHMe Qas3H BHEIOOXA
(MEP) . B HEKOTOPHX BapMraHTax peanmnsanmum OYHKIINIO JIETKUX
OTIpemesIgnT KakK MaKCHMMaJlbHOe  IaBJieHrMe  (pa3e  BIOOXa (MIP) . B
HEKOTOPEX BapuMaHTax pealu3aluy OQYHKLIUED JEeTKMX OIpelelIdiT Kak
bopCUpPOBaAHHYK XM3HEHHYK EMKOCTb Jerkux (OXEJI) .

B I1npyroM BapMaHTe pealM3alny QapMalleBTUUECKME KOMIIO3ULIUN
COTJIaCHO HaCTOAMEMY PacCKpPHTUIR MOTYT OHTb BBEIEHH COBMECTHO C
YIJIEBOOOM B CHOCO0ax COIJIaCHO HAacCTOdlleMy PAacKPHTHI, JUOO B OOHOM

coCcTaBe, JIMOOo B BHIOE OTIOeJIBHOI'O cocTaBa, KakK IIpenJIOXKEHO B
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McTouHMKe Han et al., Nat. Comms. 7, 10981 (2016), comepxXxaHue
KOTOPOTO TIIOJIHOCTBK BKJIOUEHO B HACTOAIEee OIIMCaHue TIIOCPEeNCTBOM
CCBUIKM . B HEKOTOPHIX BapraHTax peanm3alnmnun bapMalleBTUUYECKME
KOMIIOBUILIMKM COTJIaCHO HAaCTOAMEMY PAaCKPHTHUED MOTYT OBTB BBEIEHH
COBMECTHO C 5% yIJepola—-T'eKCO3H. Hamnpuwmep, bapMalleBTUUYECKME
KOMIIOBUILIMKM COIJIaCHO HaCTOAMEMYy PAaCKPHTHUID MOTYT OBTB BBEIEHH
COBMECTHO C 5% IUIOKO3EH, 5% OpyKTO3H MM 5% MaHHO3H. B HEKOTOPHX
BapMaHTax peanusauumn bapMalleBTHUUECKUE KOMIIO 3ULIUN COTJIaCHO
HaCcTOAIEMY PACKPHTU MOT'YT OBTH BBEeIOEeHB COBMECTHO C 2,5% IJIOKOS3EH
1z 2,5% GPYKTOSH. B HEKOTOPEHIX BapMaHTax peannsanmnum
bapMalleBTHUECKasa KOMIIO3MUMA COIJIACHO HaCTOAlleMY PaCKPBTHUI MOXET

OHITL BBeIOeHa COBMECTHO C YIUIEBOIOM, BH@paHHHMZ ns3: apa@MHOBH,

IPUCYTCTBYIKIEN B KOJIMUecTBE 5% 1o obbreMy, TJIIOKO3HI,
IPUCYTCTBYKIEN B KoJIMUyecTBe 5% I10 obdweMy, copbuToiia,
IPUCYTCTBYRIET O B KOJIMYeCcTBE 5% 1o obwreMy, raJJakTO3EL,
IPUCYTCTBYKIEN B KOJIMUeCcTBe 5% 1o obwveMy, dpPyKTO3H,
IPUCYTCTBYKIEN B KoJIMUyecTBe 5% 110 obweMy, KCUJIMTOJIa,
IPUCYTCTBYRIET O B KOJIMUeCcTBE 5% 1o obwreMy, MaHHO3EHI,

IPUCYTCTBRYIME B KoJnuecTBe 5% mno odbeMy, KoOMOMHALMUM TUIIOKOS3H U
OpYKTO3H, KaxXmasd M3 KOTOPHEX IIPUCYTCTBYeT B KoJMuecTBe 2,5% 110
obweMy, M KoOMOMHALMM TJIIOKOS3H, IMIPUCYTCTBYmMEeM B KoJMuecTBe 5,7%
rno obwemy, OPYKTO3H, OPUCYTCTBYKOIE B KOJMUeCcTBe 2,86% 110
obreMy, M  KCHUJIMTOJA, IpUCYyTCTByKImero B kKoJuuecTBe 1,4% 110
obreMy .

B pas3JMUHEIX BapMaHTax peajJM3alMM KOHBOIAT aHTUCMEICJIOBOTO

oJIMroMepa COIJIaCHO HacToAdmeMy PaCKPEITHIO BBOOAT COBMECTHO C

TepalleBTUUEeCKHA 50be K TUBHEM KOJIMUEeCTBOM HEeCTepOUIOHOT'O
IIPOTUBOBOCIIAJIUTEIJIEHOT'O COeOVHEeHNA. B HEKOTOPEIX BapMraHTax
peanmsaumnm HeCcTepounHoe IIPOTUBOBOCIAJIMTEJIEHOES COenoMHEeHNe
nperncraBiysaeT cobor wmHTHMOMUTOP NF-KB. Hanpuwmep, B  HEKOTOPEHIX

BapuaHTax pealu3auuy uHTUOMTop NF-KkB MoxeT OpelcTaBJIATL cobon
CAT-1004 wmium ero OQapMalleBTUUECKM IIPUEMIIEMYK COJIb. B pa3JIMUHHBX
BapuaHTax pealu3auuy uHTUOMTop NF-KkB MoxeT OpelcTaBJIATL cobon
KOoHBOI'AT cajmuuiiara ¥ DHA., B HeKOTOPHX BapMaHTax peajr3alluu
MHIUOUTOP NF-kB IpencraBjigeT cobom CAT-1041 VI ero

@apmaueBqueCKm IIprmeMIeMy COJIb . B HeKOTOPEX BapMaHTax
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peajmn3alnmum MHIUOUTOP NF-kB npencraBjgeT cobon KOHEOITAT
canmuumiaTa M EPA. B pasjIMUHBEIX BapMaHTax peajMzalmMy MHIUOUTOp NE-

kB npemcramJjseT cobomn

H
o ko) K ko
NI
ero dapMalleBTUUECKU IIpMeMIIeMyld COJIb.
B HEeKOTOPHX BapuaHTax peanm3almnm HEeCTepOUOHOEe

IPOTUBOBOCIAJNUTEJIEHOE COeOMHEHMe IpeIcTaBJigeT CcoOOM UHIUOUTOP
TGF-b. Hamnpmmep, B HEKOTOPEX BapMaHTax peajmM3auuyv MHIUOUTOP TGE-
b npencraBageTr cobom HT-100.

B HEKOTOPEHIX BapmaHTax peanmnsanmnum onmcaH KOHEBOT'AT
AHTUCMEICJIOBOT'O  OJIMT'OMepa  COIJIaCHO  HacToAmlleMYy  PacCKPHTHMIO — OJI4
IIpMMEeHEeHMA B TepalMM. B HEKOTOPEHX BapMaHTax peajM3aluM OIucaH
KOHEOI'AT AaHTUCMEICJIOBOI'O OJIMI'OMepa COIJIACHO HaCTOoAlleMYy PacCKPBEITU
O0JIa TI[OpYMeHeHMSa [OJIa JieUeHMsSa  MeIIeuHOM  nucTpodmm  [omeHHa . B
HEKOTOPEHX BapMaHTax peajMs3almMM OINMCaH KOHBIAT aHTUCMECJIOBOI'O
OJIMTOMEepa COIJIaCHO HaCTOoAlleMy PacKpHETHIO IJA [IPUMMeHeHUd  OJI4
M3TOTOBJIEHNA JIEKAPCTBEHHOTO CpPenNCcTBa OJ4 IIPMMeHeHMA B Tepaluu. B
HEKOTOPEX BapMaHTax peajlM3alMM OIMCaH KOHBOI'aT aHTUCMECJIOBOI'O
OJIUTOMEepa COIJIaCHO HaCToAlleMy PacKpPHETHIO IJ4 [OIPpMMeHeHMd  OJI4
M3TOTOBJIEHNA JIEKAPCTBEHHOTO cCpencTea oA JleueHMn A MEIIEUHOM
oucTpodun HoIeHHa .

V. HaBopu

B HacTOdlleM pPaCKPHTUM TakKXe IIPenJIOXeHH HaOOpH OJI4 JIeUeHU4d
nauyeHTa C TeHeTHMUeCKMM 3aboJieBaHMEM, ColepXamue I[IO0 MeHLBIel Mepe
AQHTUCMEICJIOBYIO MOJIEKYJTY (HanpuMmep, KOHEBTAT AHTUCMEICJIOBOTO
OJIMTOMEpa, COIepXalu aHTUCMECJIOBOM OJIMTOMEp, MpPpeldCTaBJIEHHHM B
SEQ ID NO: 1), yIakOoBaHHYK B IIOOXOOANYK eMKOCTL, COBMECTHO C
MHCTPYKUMAMKU I[IO €& I[IpMUMeHeHMI©. HaBope TakXxe MOTYT COLoepXaThb
BCIIOMOTAT&JIbHEE pealeHTH, TaKKe KaK Oyodepr, cTadbuiaM33aTope M Tak
oajee. CpeIHMM CclIelMaJucTaM B IOaHHOM ofJlacTM  OOJIKHO  OHTBb
[IOHATHO, UYTO IIPMMEHEHMEe YKa3aHHOT'O BHIIe CIIOCOofa MUPOKO IIPUMEHUMO
oJisa UOeHTUQUKALIUN AHTUCMEBICJIOBEIX MOJIEKYII, IIOOXOIAMMX o4

IIPMMEHEeHNMA IIPpV JIeUeHVM MHOTITUMX IOIPYIUX 3aboJieBaHU. 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 IIPUBENEHEl 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 o6paboTKu KJIETOK U KYJIETYP TKaHEM

s oIlpeneJsyieHuda [IpoIlyCcKa S5K30HOB VCIIOJIL 30BaJin
nubdepeHIMPOBAHHEIE MUOLMTH ueJioBeka (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.). Jina aHaJlM=Ba IOpPONyCKa »k30Ha 53 1x104 1nouddbepeHUMPOBAHHHX
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, ¥ MHKyOMpPOBaJIM B TedeHue 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-MKM
Cpe30B TKaHM IIpK »OUuaMeTpe OpuMepHOo 5 MM B 133 wMra Oybepa.
COOTBETCTRYKIIMIM  JIM3aT cCcobupaldM U TOOBepTalXM KOJUUeCTBEeHHOU
OlleHKe OeJlka C MCHOJIb30BaHuMeM Habopa OJad aHaam3a ©Oejgxka RC DC
Protein Assay Kit B COOTBETCTBUMM C MHCTPYKLUMAMU [IPOUBBOIUTEIIA

(BioRad, N B kartajgore 500-0122). Obpa3usl DBDKCTpakTa TKaHu



105

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 MKJ Ju3aTa Oejika, 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
CyllepHaTaHT I[IoMemlajiM B JyHKY NuPAGE Novex 10, 1 MM, 3—-8%
NoJMakpuiIaMUOHEM Tpuc—aueTaTHeElM 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 MeMOpanwl u3 IIBIO (Life
Technologies, N B kaTajore LC2007) B TeueHue 75 MMHYT TIpHU
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.) o0e3XKUPEeHHOTO CyxoTro MoJioka (Lab Scientific, M B

KaTajore M0841) B TTCB) M BHIOCPXMBAJIM B TeueHMe Houu opu 4°C mpu
JIETKOM IoKauuBaHuUM. Ilociile OJokMpOBaHUA MeMOpaHH MHKYyOMPOBAaJIU
Jnto 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 MHIM, KOHBOTMPOBAHHHEIN C [IepOKCHIOa30M
xpeHa (GE Healthcare, N B kaTajore NAS31V), paszbaBjagimu 1:40000 c

VCIIOJIE30BaHmMeM OJIokupyomero Oydepa 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),
[JIEHKM I[IPUBOOMIIM B KOHTaAKT C TeJjleM U IIPpOABJIAJM HalJlexXallVM
obpasoM. [IpogaBJieHHEE ILJIEHKM CKaHMpPOBaAJM WM aHaJU3MpoBaliM C
MCIIOJBE30BaHMeM IIpOI'paMMHOTIO obecrieueHunsa ImageQuant TL Plus
(Bepcma 8.1) 1M [OPpOBOIMIM JIMHEMWHHY PEeTPEeCCHMOHHBIM  aHajliu3 C
MCIIOJIE30BaHMeM IIpoT'paMMHOI'O obecneueHusa Graphpad.

Kaxpoemt Tejlb OJIA BeCTepH-OJIOTTHMHTAa COOEepPXUT CTaHIapTHY
KPUBYK IMUCTPpOo®MHa M3 4 miam 5 TOoueK, IIOJIYYeHHYK C MCIIOJIb30BaHMeEM
ofmwero OeJika, DKCTPATUPOBAHHOTO nus HOPMaJIbHOM TKaHU
(UeTHpexIJIaBO¥ MEIILE, OMadpalMel MM Ccephla Memu), pasfabBlIeHHOT'O
0o, HanpuMmep, 64%, 16%, 4%, 1% m 0,25% (cMm., HamopuMep, OUIYPH 5S5A
u  5B) u npoBaBJIEHHOTO B HBKCTpakT TkaHu ¢ MIOO (HanpuMep,
YeTHPEeXTJIaBOM  MBIILH, ovadparMel MM ceplla MM - mdx, W
YeTHpexXTJIaBoM MBIILH, OMadparMel WM IDJjagkoyu Memusl  (KKT) NHP) .
Obpasubl OJa CTaHOapTHOM KpuBOM oOpadaTHBajM, Kak ONMCAaHO BHIIE.
ComepxaHre OeJjika IOMCTPOOMHa B NPOLEHTax OT COOepXaHMAd IOUCTPpOodMHA
oIVKOTO Tuna (SWT) omopenejsaalM IIyTeM CpPaBHeHUS MHTEeHCUBHOCTEN
IIOJIOC OUCTPpOo®MHa CO CTaHIapTHOM 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 IpousaBomuTesid. KoHUeHTpaumion U uucToTy PHK onpenesiganu
c wucnoygezoBaHueM NanoDrop. Ilpomnyck 5»kK30Ha 53 oIpelelisdjiM4 MeTOIOM
OT-TIIIP ¢ HOpaMBEIM OpaliMepoM, KOTOPHM CBA3HBaAETCHA C TpaHullen
SK30HOB 51/52 u BSK30HOM 54, SEQ ID NO: 5
(5" CATCAAGCAGAAGGCAACAA-3" ), n oBpaTHEM IpaiMepoM, KOTOPHM
CBA3HIBaeTCd C TpaHuielr sk30HO0B 51/52 u sk30HOM 54, SEQ ID NO: 6
(5" -GAAGTTTCAGGGCCAAGTCA-3") . [lponlyCk  BK30HAa 53 IIPUBOIONII K
IOJIYUYEeHMI aMIJIMKOHa mOJmHou 201 m.H., a OTCYTCTBMe IIpOolycKa
SK30Ha 53 OPpMBOOMIIO K IIOJIYUEHMIO aMILJIMKOHa OJmMHOM 413 m.H.

[lponyCck »K30Ha 23 MHIIM onpeleysaian MeTonoM OT-IIP ¢ npamemM
npaiMepoM SEQ ID NO: 7 (5" -CACATCTTTGATGGTGTGAGG-3’) u oBOpaTHHM
npaviMepoMm SEQ ID NO: 8 (5’—- CAACTTCAGCCATCCATTTCTG -37).
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Ilocuie TOTO, KakK PHK ronBepraju oT-11gpP, ofpa3un
aHalIuM3MpoOBaJM C MCIOJb30BaHMeM TIpubdopa Caliper, B  KOTOPOM
WCHOJNBb3YEeTCA KaOWJIJIAPHHEM  Tellb—2JiekTpodopes. IIpolleHT HOpollyckKa
SK30HOB pPacCCUMTHBAJM C I[IOMOWEBK CJelyKrlel'0 ypaBHeHUA: (ILJomanb
oI KPUBOM IJISA IIOJIOC C MNPOIYyCKOM)/ (CyMMma ILJIomanel I[I00 KPWBOM IJIA
[IOJIOC C HNpOoIyCcKoM M 0e3 mnponycka)x100.

VMMYHOTHCTOXMMHUA : OKpallMBaHUME IOUCTDOQPHHA :

3aMOpPOXeHHEIE CpPe3H TKaHM UYeTHPEeXIJIaBOM MBIILIE MBEIIM TOJIIMHON
10 MHMKPOH MCHOJBb30OBaJIM IJI4 OOHapyXeHMSd OUCTpOodMHaA C IIOMOIBK
[IEPBUUHOTO aHTUTeJla [NPpOTUB IOUCTPpodMHa (pasBeleHue 1:250, KpoJuk,
Abcam, cat#abl5277) B 10% ko3bel CHBOpPOTKe+l% BCA B OCB wu
BTOPUUHOTO aHTHUTeJIa KOBE IIPOTUB VMMYyHOTJIOOYJIMHOB KpOJIMKa
(pazBemeHue 1:1000) Alexa-Fluoro 488 B 10% ko3bel CHBOpPOTKe+1%
ECA.

IIosmyyeHnue MOPQOJIMHOBEIX CYOBEOMHUI]
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CxeMma 1: O00mmM OyThL CHMHTe3sa cyObernmHmMu PMO

B coorTBeTCcTBMM CO cxeMoum 1, roe B 1mpencraBageT cobon
CcrapmUBamommmcsa ¢parMeHT OCHOBaHMUA, MOPOOJMHOBHE CYOBLEeOVMHMLE MOTYT
OLITDH [IOJIYUEeHH U3 COOTBETCTByKIEeTro pUOOHYKJIEO3UIa (1), Kak
nokasaHo. MopdomHOBasga cCcyOweOMHMIA (2) MOXeT OHTh Heo043aTeJIbHO

SalllMImeHa IIyTeM B3aMMOIEeNCTBUSA C IIOOX OO AINVM IIpelme CTBEeHHVMKOM
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3alMTHOM TPYINH, HaIpuMep, TPUTWIXJIOPUIOM. 3amMTHyl Tpynmny 37
OOBUHO yIaJjifloT BO BpeMd TBepHodas3HOT'O CHMHTe3a OJIMI'oMepa, Kak
BoJjlee TIOOPOBOHO ONMCAHO HWKe. CHapuBanIUNMCSa GpaTlMeHT OCHOBAaHUA
MOXeT OHTEH IIOOXONAMMM OO0pa30oM 3allMilleH IJIA TBeploda3HOT'O CHUHTEe3a
OJIMTOMEPOB. IlloOxXomAmye 3allMTHHE TPYINE BRJIOYAKLT OEH30MJI IJIA
aoeHVHa M UIMTO3MHa, OGeHMJaleTWuJI IOJS9 I'yaHMHa U [IUMBaJIOMIIOKCUME TUJI
0JIS TunokcaHTrHa (I). IIMBaJIOMJIOKCUMMETWUJIbHAS TpPyIldla MOXeT OHThb
BBeleHa B IoJoxeHre N1  T'MIOOKCAHTMHOBOTO TeTepOoLMKINUEeCKOTO
OCHOBaHMA. XOTS MOXHO MCIOJIbE30BAThH HEe3aAMUIMEHHYID TUIOKCAHTUHOBYIO
CcyOBeaIMHNMIly, BHEHXOIH B pPeaKLUMAX aKTMBallMM HaMHOT'O BHIIe, KoT'da
OCHOBaHMe 3aluieHo. [pyIMe INOOXOOANME 3allMTHEE TPYIIIHE BKJIKOUYAT
TPYIIE, pPacKpeTEHEe B IHaTeHTe CIA N 8076476, comepXaHMe KOTOPOTO
[IOJIHOCTBI BKJIOUEHO B HaCTOMdllee ONMCaHUe IIOCPEeOCTBOM CCBUIKM.

Peakuusa coeamHeHMsa 3 C aKTUBMPOBAHHEIM coelMHeHMeM o¢ocoopa 4
IPUBOIOUT K IIOJIYUEeH 0  MOPGOJIMHOBOM CYOBeOUMHULIEL, coIepxamen
XeJlaeMEl CBA3HBamUi dparMeHT 5.

CoeIMHeHMSA CTPYKTYPH 4 MOTYT OBTBH IIOJIyUEeHE C I[IPMMEHEHMEM
JBOTO  KOJMUeCcTBa CIIOCOOOB, MB3BECTHHX ClelMaJMcTaM B IaHHOM
o6JlacTM TexXHUMKM. 3aTeM OCYUECTRJISART COUYeTaHMe C MOPOOJIMHOBEM
bparMeHTOM, KakK OIIMCAHO BHIIE.

CoeIVMHEHMS CTPYKTYPH 5 MOT'yT OHTbH OIPMMEHEHH B TBepIodpa3HOM
CUHTEe3E OJINTOMEPOB OJIs [IOJIYYEHU A OJIMTOMEPOB, comepXxammx
MeXCYyODbeOMHVUHEE CBA3M. TaKue CIHOCOOH XOPOomO WM3BECTHH B IJaHHOM
obJlacTM TexHMKM. KpaTko, CoedMHeHMe CTPYKTYypH 5 MoxeT OHTH
MOIMOUMUIMPOBAHO C bb’—-koHIIa TakuMM oOpa30oM, UYTOOE OHO COIepXallo
JVHKep IJa CBA3M C TBEepOOM MNONJIOXKOM. Ilocjie HaHeceHUA Ha
IIONJIOKKY B3allMTHYK TPYINYy CcoeIVMHeHMA 5 (HanopuMmep, TpUTuUI Ha 3/ -
KOHIle) YyIaJdioT ¥ [IoOBepralnT CBOOOIHHM aMMH B3aUMOOEUCTBUI C
AKTUBUPOBAHHEM bochopcomepxammMm dbparMeHTOM BTOpPOM MOJIEKYJIBL
COEeIMHEHMS CTPYKTYPH 5. 3Ty OOCJHeIOBaTeJIbHOCTE IIOBTOPSAKT IO TexX
Iop, TIOKa He OyOeT IMOJyUeH OJIMTOMEp XeJjlaeMOW MOJIMHH. 3alMTHas
Tpynna B 3’ —-KOHIeBOoM ofjJacTu MoxeT OBTL YyIaJleHa MJIM OCTaBJieHa,
ecJaM MOOMOMKALMA B IIOJIOXeHUM 3’7 4gBJISeTCsa XejaTeJlbHOM. OJIuIroMep
MOXeT OHTbL YyIOajleH C TBepOoM IOOJIOXKM C I[IpuMeHeHueM JoOoTo
KOJIMYEeCTBa crioco6os, HallpuMep, 06paboTrMn OCHOBAaHMEM 0JIsd

pacumellJleHMAd CBA3M C TBep,JIOﬁ IIOIJIOXKOM .
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[MonyuyeHre MOPOOJIMHOBHX OJIMTOMEPOB B IeJIOM U KOHKPETHHX
MOPOGOJIMHOBHX  OJIMTOMEPOB  COIJIaCHO HaCTOAmeMy PacKpHTuio 0OoJlee
IoIpoBHO ONMCaHO B IIpMMepax.

HonyyeHne MOPQOJIMHOBEIX OJIMI'OMEPOB

[TolyyeHVe COelMHEeHMY COTJIaCHO HacTodlleMy PacCKPHTUID MIPOBOOAT

C TIpMMEeHeHMeM dcJleyrmero IIPOTOKOJIa B COOTBeTCTBUMM CO cxeMom 2:
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Cxema 2: llojlydyeHMEe aKTUBUPOBAHHOW KMUCJIOTH «XBOCTAa»
[MoyyeHre TpUTHUINUIepasvHbeHmuIkap®amaTa 35: K oxJaxIeHHOM

CyclneH3uM coeIlMHenusa 11 B mguxjopMmMeTaHe (6 wi/r 11) poGaBigaiu

pacTBOp KapboHaTa KkKaiug (3,2 3kB.) B Bome (4 w™iI/r xapboHaTa
kamma) . K osTom OByxX®aszHOM CMecu MeOJIeHHO »Jo0aBJIAJM pPacTBOP
beHUIIXITIOPOOPMMATA (1,03 BKB. ) B OUXJIOpMeTaHe (2 T/T
beHnnxsopdopMmnaTa) . PeakKUMOHHYK CMeCb HarpeBamu xno 20 °C. Ilo

3aBeplleHVMM peaklum (1-2 yaca) cJjou pas3nesasann. OpTlaHUUYeCKUM CJIOU
IIpOMEIBAJIM BOHOOM M CymMJIM Hal Oe3BONHEM KapOoHaTOM Kajudg. [IpodyKT
35 BHIOeNAIM C IIOMOmMB KpUCTaJNIM3aluM M3 aleTOHUTPpUIIA.

[loslyueHune s0upa crampTa u KapBaMMHOBOM KM CJIOTH 36:

CycCHeHINpOoBaJu TUOPUD HaTpuAa (1,2 DKB. ) B l-MeTU—2-
IVPPOJIMOUHOHE (32 w1/r rTHOpupma HaTpug). K 5TOM  CyCHeH3Uu
nofaBJaaIM TpusTHUIeHTJMKoJIb (10,0 »xB.) u coemmuHeHume 35 (1,0
PKB.) . IoJIydeHHYI CYCIeH3ul HaTpeBaJu no 95 °C. Ilo 3BaBepleHUU

peakuuu (1-2 waca) cMechb oxJaxmalau npo 20 °C. K 2ToM cMecwu
nobaBiaau 30% puxJjopMeTaHa/MeTUJI-TpeT—-O0yTUIJIIOBOTO 3dupa  (006.:00.)
u Bomy. Comepxamyr¥ OPOIOYKT OpPTaHMUECKMM CJIOM IOCJeloBaTeJIbHO

IIPOMEIBaJIM BOIHEIM NaOH, BOJIHOM HHTapHOIZ KMCJIOTOM WM HAaCHIEHHEM

BOOHLIM  XJIOPMIOOM  HaTPUHA. [MpooyKT 36  BHOEJAJIM C  IIOMOULIO
KPMCTaJJIN3alnm us IMxJiopMeTaHa/MeTUI—-TpeT— 0y TUIIOBOTO
sdupa/renraHa.

[loslydyeHre KMCJIOTH «XBocTa» 37: K pacTBopy coeluvHeHUsA 36 B
TeTparugpobypade (7 wMiI/T 36) pobaBi4aiM SHTapHBEM adrugpung (2,0
SKB.) m IOMAII (0,5 »kxB.). CMechb HarpepaJu mo 50 °C. Ilo 3BaBepleHUU
peakuuu (5 yacoB) cMech oxJgaxnmaau no 20 °C u poBommuiau pH mo 8,5
Cc nomombld BOOHOTO NaHCO3. HOoGaBJaAaM MeTUJI-TPeT-0OyTUIIOBHM 20UP U
noneepraim IOJIYUYEeHHEM IPOOYyKT SKCTPaKUUU B BOIOHEIM cJIoMn.
OoBaBaanIM IUXJOPMEeTaH ¥ OOBOOMIM pPH cMecH mo 3 C TIOMOmMBK BOOHOM
JVMOHHOM KMCJIOTH. CoIepXalUM MNPONYKT OPpTaHMUeCKUNM CJIOV IPOMEBAJU
CMeChbl LMUTpaTHOT'O Oybepa ¢ pH=3 ¥ HACHIEHHOI'O BOIOHOT'O XJopuIOa
HaTpuUAd. Sror pacTtBOop 37 B IOUXJIOPMEeTaHe  MCIOJIb30oBajiM 0es
BHIOEJIEHUSA IJIA I[IOJIydeHMs coeluHeHus 38.

[lonyueHnne 38: K pacTrBopy coenmHeHua 37 pobaBiadaiamM wMmna N-—
TUOPOKCU—5—HOPOOPHEeH-2, 3—IMKapOOHOBOM KM CJIO TH (HONB) (1,02

PKB.), 4-nuMeTUIIaMUHONIUPUIVH (JIMAII) (0,34 »xB.) M 3aTeM 1—(3-
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OVMeTHUIIaMUMHONpOonuiI) —N' —sTunkapbonumMmraa TUIPOXJIOPUI (3IOK) (1,1
3KB.). CMeck HaTperaJu zno 55 °C. TIlo 3BaBepmeHuM peakuuu (4-5
YacoB) MNOJYYeHHYK CMech oxJaxmalu no 20 °C u [OocJedoBaTeNIbHO
npomerBagau 0,2 M JIMMOHHOM  KMCJIOTOM/COJIEBHIM pacTBopoM 1:1 wu
COJIEBHM PpacTBOpPOM. PacTBOop B IUXJIOPMeTaHe IoOBeplallM 3aMeHe
pacTeOpUTeJIA Ha aleToH ¥ 3aTeM Ha N, N-oumMeTuidopMaMml, u
MIOJIYUEHHH [TPONYKT BHIOENANIM C IIOMOmBI OCaxXmeHus u3 alleToHa/N,N-—
ouMeTUIGOopMaMyia B HACHIEHHB BOOHBM XJIOPUI HaTpUs. HeOouMlleHHBN
OPOOYKT  HECKOJIBKO pas3 IIOBTOPHO CYCIEeHOIMpOBaJIM B BOoIe  IJIA
yoajeHuda ocTaTouHoro N, N-guMmeTmidpopMaMmma M COJIU.

CriocoB A cuHTe3a PMO: MCIOJBb30BaHME IUCYJILOUIHOTO AKOPA

BBeneHMre aKTUBUPOBAHHOT'O «XBOCTa» B CMOJY IIOCJe €e 3al'py3Ku
AKOPEM [IPOBOONIIN B OVMe TUJIIMMUOA 30JIMONHOHE (OMM) COIJIaCHO
MeTOoOuKe, IpMMeHsaeMOo¥  IOJjid BCTpauBaHug CyOBeOIMHUI, BO  BpeMsd

TBepIodas3HOTO CHUHTE3a.
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CxeMa 3: [MosnyueHue TRBEepOOMn IO IJIOXKM 0JId CUHTEe3a
MOPOOJIMHOBEIX OJIMT'OMEPOB

STy OpOoLenypy  BHIIOJHAIM B  CUJAaHU3UMPOBAHHOM  CoOCyle C
pyfamkon moJaga cuHTesa nentunoB (ChemGlass, NJ, USA) cO CTeKJISHHOMU
bpuTTOM KpymnHOM nopucTocTu (40-60 MKM), BEPXHENPUMBOIHOW MellaJIKou
u 3—-XOIOBEM TebJIOHOBEM 3alOPHEM KpaHOM s obecrieueHud
BO3MOXHOCTHU OapboTaumm N2 dyepes QpUTTY MIM BaKyyMHOM DKCTPaKLUMU.

Cramny  00paB®oTKM/IPOMBIBKM  CMOJIHL B CJEeOylmelr  MeTOIMKe

cocToAaT 3 IBYX OCHOBHEIX onepam/ﬂ?[: IICEeBIOOOXIVMXEHNMA CMOJIBEL MJIM
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MCIIOJIE30BaHMA peaKTopa C IlepeMellMBaeMbBM CJIOeM UM DKCTpakKLUuu
pacTBOpUTENA/ pacTBopa. [JIg TICEBIOOOXVKEHMS CMOJIB 3allOpPHBEM KpaH
YyCTaHaBJIMBaJIM TakKuM obpa3oM, UTOOE oO0ecHeuMTh BOCXOOAMUM TOK N2
uepes OpUTTy, ¥ OODABJIAJIM B pPeaKTop YKa3aHHHEe pealeHTH OJid
00paboTKM/IPOMEIBKM CMOJIEL M  ofeclleuMBalM WUxX IIPOHMKHOBEHMVE U
[IOJIHOE cMadumMBaHue CMOJIEL . 3aTeM  HauMHaJIU IepeMellMBaHure u
lepeMellMBaJiM CYCIEeH3MI CMOJIEL B TeueHMe YKa3aHHOT'O BpeMeHu. 4
SKCTPAaKUIMM  pPacTBOPUTENA/pacTBopa Npekpamaay IIepeMemyBaHue U
nomavyy N2 u 3amyckajlM BaKyyMHEM HacoC, M 3aTeM YCTaHaBJIMBaJU
3alOPHEM KpaH B TIIOJIOXeHHUe, obOecleuuBawllee BO3MOXHOCTE yIaJleHUHA
peareHToB Mg 00paboTKM/IPOMEIBKY CMOJIEL B E€MKOCTHL IJIS OTXOIOB.
OfbeMBl BCeX peaTleHTOB Mg oO0paboTkM/MIPOMBIBKM CMOJEH COCTaBJIAIM 15
MJI/T CMOJIH, €CJM He YyKasaHO MHOoe.

K aMyMHOMEe TUJITIOJIMCTUPOJIbLHOM cMmoJie (100-200 wmem; emMxocTb ~1,0
MMOJIL/T Ha OCHOBe 3aMemeHus asora; /5 r©, 1 skB., Polymer Labs,
UK, part #1464-X799) B CWJIaHM3UPOBAHHOM COCyIOe C pyOamkou mOojs
CUHTEe3a IMelNTUIOB NoBaBIAIM 1-MeTUJI-2-OUPPOJIMAMHOH (N-MII; 20 wMiu/T
CMOQJIEI) M OCTAaBJAJIM CMOJY IJis HabyxaHMa TIIpM [IepeMellMBaHuM B

TeueHre 1-2 wuwyacoB. Ilocje YyIOaJleHMd PacTBOPUTENI IJg HalyxaHudg

CMOJIY [IPOMEIB AJIN OUXJIOPMETaHOM (2x1-2 MMH) , 5%
IUMBONPONMIISTUIIAM/HOM B 25%  wms3omponaHoJie/OuxXJjopMeTaHe (2x3-4
MWH) ¥ IUXJopMeTaHoM (2x1-2 wMmH). Ilocyie vyoaJjleHMs TIIOCJeOHeTo

peareHTa nOJd IIPOMHEBKM CMOJy oO0OpabaTHBaJlM PACTBOPOM IUCYJIbLOUIHOTO
akopsg 34 B l-MeTmi-2-nupposmiuHoHe (0,17 M; 15 Miu/r cMoJE, ~2,5
SKB.) ¥ I[OJIydeHHYD CMech CMoJla/peareHT HarpeBayu nOpu 45°C B
TeueHrMe 60 uyacop. [Io 3aBepmleHMM peakluMM IIpekKpallald Hal'peBaHME U
yIaJlaIy PacTBOP HAKOPS M MIPOMHEBAJM CMOJY 1-MeTWJI—2-TIUMPPROJIUIVNHOHOM
(dx3-4 MMH) ¥ »OMXJOpMeTaHoOM (6x1-2 wmmH). CMmoJly oOOpabaTHBaJK
pacTtBopoM 10% (06./006.) mousTuIoukapboHaTa B 2 OuxXJopMeTaHe (16
MII/T; 2x5-6 MMH) U 3aTeM IIPOMHBAaJIM OUXJIOPMeTaHoM (6x1-2 MHuH) .
[ToJIydeHHVYID CMOJIY 39 cymmiaM B Toke N2 B TeueHMe 1—-3 YacOBR U 3aTeEM
[IOO BakKyyMOM IO IIOCTOSHHOM MaccH (x 2%). Bmxom: 110-150% ot
MCXOIOHOM MAacCCH CMOJIH.

OmnpenejieHMe eMKOCTHM aMMHOMETUJIIIOJIMUCTUPOJIANCYIILOUIHOM CMOJIH:

EMKOCTE CMOJIBL (KOJIMYEeCTRBO IIOTeHIMaJIBEHO JOCTYIIHEIX PEeaKUIMOHHEIX
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LIeHTPORB) onpenesyginT C IIOMOIILIO CIIEKTPOMETPUUECKOTO aHaJms3a
KOJIMUYeCTBa TPUOPEHUIIMETUIILHEIX (TPUTUIILHEX) TPYIIII Ha I'PaMM CMOJIHL.
V3BeCTHYI MacCcCy BHCYMEeHHOM CMOJIE (25 + 3 MI') mnepeHoCcAT B
CUJIaHM3UMPOBAHHYK MEPHYI KOJIOYy o0beMoM 25 MII M moBaBisgoT ~5 MI 2%
(06./06.) TPUPTOPYKCYCHOM KMCJIOTH B IUXJOpMeTaHe. CoIepXuMoe

InepeMelmMBanT IIyTeM OCTOPOXHOI'O BpalleHMA M 3aTeM OCTaBJIAKT Ha 30

MUHYT . O0B6beM HOBOOAT OO 25 MJI TIIOCPeOCTBOM HoOaBJIeHUA 23
(06./06.) TPUOTOPYKCYCHOM KMCJIOTH B OMXJIOPMETaHe U COIepPXUMOEe

TmaTeJIbHO IIepeMemypBainT. C IIOMOmBI MIMUIIETKM [OIPAMOTO BHETEeCHEeHUA
AJIMKBOTY TpUTHUIICcOomepXamero pacTBopa (500 MKJI) IepeHOCAT B MEPHYI
koJBy obwvemMoM 10 M M poBomaT ofweM o 10 M [IOCPenCTBOM
nofaBJIeHUI MeTaHCYJbOOHOBOM KMCJIJIOTH.

ComepxaHue TPUTUIIBEHOTO KaTMOHa B KOHEUHOM pacTeope
OIpenelidnT IO YO-INOIJIOWEeHMK OpM IOJiMHe BOJIHHE 431,7 HM Hu
PacCUMTHBAKT E€MKOCTL CMOJIEL B BUIE KOJIMUECTBa TPUTUIILHEX TIPYII Ha
TpaMM CMOJIH (MKMOJIL/T) C MCIOJb30BaHMeM IOOXOOAmUx OOBLEMOB,
pasBeneHulrt, kKosOduIMeHTa SKCTUMHKUMM (&: 41 MKMOJb—-CM—1) ¥ MacCCH
CMOJIEI. AHaJIM3 TIPOBOOAT B Tpex I[IOBTOPHOCTAX U PAaCCUMTHBAKT
CpelIHKKn EeMKOCTE.

MeTonouka 3arpy3KU CMOJIHL, OnMCcaHHasg B 2TOM nIpuMepe,
ofecreumT CMOJIY C €eMKOCTbI npuMmepHo 500 wMxMmoJb/T. EMkocTb 300-
400 MKMOJIL/T OBUIa IIOJIyUeHa, eCJM CcTagud BBeOeHMS IUCYJILOUMOIHOTO
AKOPSA BHIIOJIHSETCS B TeueHMe 24 YacoOB IIPM KOMHATHOM TeMIepaType.

3arpyskKa  «XBoCcTa»: «XBOCT» MOXeT OHTH BBeOeH B TBEPIOYI
IIOIJIOXKY C MCIIOJIL30BaHMEM Tex XKe YCJIOBUM U 00BeMOB, UTO U IOJIA
IOJIYUEeHMA  aMMHOMETUJIINOJIUCTUPOJIOUCYIJIbOUMOHOY  CMOJIHL. CHauaJla CoO
CMOJIEL TIOCJIe ee 3aTlpPy3KM AKOopeM CHUMAaJIM 3alluTy B KUCJHX YCJIOBUAX
u HeUTpalnu3yioT [IOJIYYEeHHEI MaTepuai, 3aTeM OCYIMEeCTRBIIAIN
coueTaHue. [J4 CTaIMM COUeTaHMsS BMEeCTO pPacTBopa IOUCYJILOUIHOTO

AKOPA MCIOJIB30BamM pacTeop 38 (0,2 M) B MM, comepxameM 4-

sTuiMopoosmHE  (N-2M, 0,4 M). Uepes 2 dyaca npu 45°C cmouy 39
OB aXOL IIPOMEIB aJIN 5% OUM3OIPOINIIS TUIIaMUHOM B 25%

M30MpPOoIraHoJIe/ IuxjopMeTaHe u  OOvH pas [OXM. K cMoje moGaBiisaiu
pacTBop OeH30MHOTO aHruopuna (0,4 M) m N-3M (0,4 M). Uepeszs 25
MMHYT pyOallKky peakKTopa OoXJaXOalXM OO KOMHATHOM TeMIepaTypH U

[MOJIYYEHHYK CMOJIY IOBaXIH I[IPOMHBAJIM 5% IMU30ONPONMISTUIIAMMHOM B 25%
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U30IpolaHoje/ IuxXjopMeTaHe u BOCEMb pas OXM. CMmoJry 40
OTOUIIBTPOBEBAJIM WM CYIIWJIM II0J BECOKMM BakyyMoM. OnpenejiIieHO, UYToO
EMKOCTHB CMOJIEL 40 paBHa EeMKOCTU VMCXOIOHOM
aMVMHOME TUJITIOJIMC TUPOJIANCYJIbOUOHOM  CMOJIH 39, VCIIOJIb3YEeMOW  IJIA
3aTpy3Ke «XBOCTa».

TeRepmodaszHEl CHHTe3: MOpPQOJIMHOBEHE OJIMTOMEPH [IOJIydaJiM Ha
aBTOMaTUUECKOM CHMHTe3aTope NenTuIoB Gilson AMS-422 Ha
MIOJIMIIPOIIMJIEHOBEX pPeaKUMOHHHX KOJIOHKax Gilson obwemoM 2 M (Part
# 3980270). BOKpYI KOJIOHOK, KOTIa OHM HaAXOIMJIMCL Ha CHHTe3aTope,
OBJI IIOMelleH aJIOMMHMEBHM OJIOK C KaHajlaMM IJigd I[IOTOKa BOOH. B
KauecTBe aJIb TepHaTUBEL AMS—-422 oynmeT ODoDaBJIATH
peareHTH/ IPOMBIBOUHLE PacTBOPHL, BEIIIEPXMBATH UX B TeueHNe
OIpeleJIEHHOT'O BPEeMeHU U OIOPOXHATH KOJIOHKM C I[IOMOWILI BakKyyMa.

o1 OJMITOMEPOB, MUMeKIMUX OJIMHY B IOMalas0He OO [IPpUMEPHO 25
CyOBeOInMHNLL, NpennouTruTeNIbHOM ABJIAETCH
AMMHOME TUJITIOJIMC TUPOJIOIUCYJIEOUOHAA CMOJIa C €MKOCTBI IIpuMepHO 500
MKMOJIL/ T CMOJIEI. [J1g 0oJiee KPYIHHX OJIMTOMEPOB MIPedlouTUTeJbHON
ABJIAETCS aMMHOME TUMJIINOJIUCTUPOJIONUCYIEOUIHASS CMOJla C eMKocTbil 300-—
400 MKMOJIL/T CMOJIEI. EcJamM XejlaeMol 4ABJISeTCcda MoOJIekyJsla ¢ 57—
KXBOCTOMY, CMOJIy IIOCJIe ee  3arpy3KM «XBOCTOM»  BHOMpPAKLT B
COOTBETCTBMM C TEeMM Xe PeKOMeHIalMAMM OTHOCUTEJIbHO eMKOCTH.

T'oToBMIIM CllefyolMe PacTBOPH pealeHTOB:

PacTBop Mg OeTPpUTUIMPOBaHMA: 10% [MAaHOYKCYCHas KUCJIOTa
(Macc./06.) B muxJjopMeTaHe/aleToHuTpuie 4:1;
PacTBOp  IJIg  HeUTpaJu3alyn: 5%  IOMU3ONPONMUISTUIIAMUH B

OUXJIOpMeTaHe/M3onponadoye 3:1; u

PacTtBop nnua codetraHusa: 0,18 M (mam 0,24 M OJjsa OJUIOMEPOB,
VMeIMX IJMHYy ©OoJjiee 20 CcyObeOMHMI]) aKTHUBUMPOBAHHOM MOPQOJIMHOBOM
Cy®OBeIMHMIE C XeJlaeMBIM OCHOBaHMeM M TunoM cBa3m m 0,4 M N-
STUIMOPQOJIMHA B 1, 3—IVMMeTUIVMMIA30JIUIVHOHE .

B KauecTBe [IPOMEXYTOUHOTO MTPOMBEIBOYHOT'O pacTBOpa,
pasieygomero  IIPOMHBKM C  MCIOJB30BaHMEM pPaCTBOPOB  Pa3JIMUHBIX
peareHTOB, MCIOJb30BaJIM OuxJiopMeTaH (IOXM) .

Ha cuHTesaTOope C OJIOKOM, YCTaHOBJIEHHHM Ha 42 °C, K KaxIon
KOJIOHKe, comepxamet 30 MI' aMMHOMETUJINIOJIMCTUPOJIANCYIILOUIHOM CMOJIE

(MM CMOJIEL C «XBOCTOM»), ILo0aBJaAIM 2 MI 1-MeTuJI—2-[UPPOJUIVNHOHA
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¥ OCTaBJAJIM I[IpM KOMHATHOM  TewmrepaType Ha 30 wmH. Ilocje
IBYKPATHOY TIPOMEIBKM 2 M JIUXJIOPMEeTaHa OCYMeCTBJIAIM CJelyolmni

IMKJI CHMHTEe3a:

Cramuga OBbeM HocTaBKa BpeMa BEIOEPXKU
DeTpUTUINPOBaHne 1,5 Mn Pacnpenenurelb 15 cexkyHn
DeTpUTUINPOBaHne 1,5 Mn Pacnpenmenurelb 15 cexkyHn
DeTpUTUINPpOBaHne 1,5 Mn Pacnpenmenurelib 15 cexkyHn
DeTpUTUIMPOBaHne 1,5 Mn Pacnpenmenurelb 15 cexkyHnO
DeTpUTUINpOBaHne 1,5 Mn Pacnpenmenurelib 15 cexkyHnO
DeTpUTUINPOBaHue 1,5 Mn Pacnpenmenurelib 15 cexkyHnO
DeTpUTUINPOBaHNE 1,5 Mn Pacnpenmenuresib 15 cexkyHnO
IOXM 1,5 Mi Pacrnpenenrelib 30 cekyHIO
HevTpanuzauusa 1,5 M Pacnpenennrelib 30 cexkyHI
HeviTpanuzauusa 1,5 M Pacnpenennrelib 30 cexkyHI
HevTpanuzauusa 1,5 M PacnpenennTelib 30 cekyHI
HevTpanusauusa 1,5 M PacnpenennTelib 30 cexkyHI
HevTpanuzauusa 1,5 M PacnpenennTelib 30 cexkyHT
HevTpanuzauusa 1,5 mn Pacnpenemutresnb 30 cekyHI
IXM 1,5 M PacnpeneauTtelib 30 CeKyHTI
CoueTaHue 350-500 mMrJ Mrpmnig 40 MMHYT
IXM 1,5 M PacrnpenenuTtelib 30 CeKyHI
HelTpanu3aumsa 1,5 M Pacnpenenurelb 30 cekyHI
HeMTpanu3aumsa 1,5 Mn Pacnpenenmurelb 30 cekyHI
IXM 1,5 M PacnpenenuTtesb 30 CeKyHI
IXM 1,5 M PacrnpeneanTesb 30 cexkyHI
IXM 1,5 M PacrnpeneanTesib 30 cekyHI
llocyienoBaTEeJILHOCTHU OTIeJIbHEX OJIMTOMEPOB OBLIIN

3alpolpaMMUPOBAHEl B CHMHTe3aTope TaKuM obpasoM, UYTOOB Ha KaXOoywo
KOJIOHKY IIodaBaJicd HeOOXOIMMEIM pacTBOp IJsa coueTanms (A, C, G, T,
I) B HaIJexamel I[HOCJIeOOoBaTeJIbHOCTHM. Ilocjie BKJIOUEHUS B OJIMIOMEpP,
HaxoOamuMicsa Ha KOJIOHKe, IocjlefHel CcyOBeOIMHMIE KOJIOHKY M3BJIeKaJIM
13 ©6JIOKA ¥ BHIIOJHAJIM IIOCJIeIHMM LMKJ BPYUYHYID C MCIOJb30BaHMEM
pacTBOpa nJjis coyeTaHus, COCTOSAMETO nu3 4-
MeTOKCUTpUbeHMIMeTHIXJIopHna (0,32 M B [JMM), comepxamero 0,89 M

4d—sTUIMOPGOIJIMHA .
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OTmerJieHrMe OT CMOJIEL M YyIaJIeHMe SBallMTHHEX TPyl OCHOBaAHUNW U
OCHOBHOM Lenwu: Ilocjie MeTOKCUTPUTUIMPOBAHMSA CMOJIY IIPOMHBaJIM 8 pas
2 M1 1-MeTWJI—-2-IUPPOJIMOVMHOHA . HoOaBjiailM OOUMH M pacTeopa IJid
oTmernJieHus, cocrodmero m3 0,1 M 1,4-gutmorpeutosa (OTT) m 0,73 M
TEUBTUIIaMMHEa B  1-MeTWI-2-[IUPPOJIMOAMHOHE, KOJIOHKY 3aKpHBaJlML WU
OCTaRJIAJIM IIPM KOMHATHOM TeMiepaType Ha 30 wMmH. Ilo HMCTeudeHUU
BSTOTO BPEeMeHM pacTBOp CLUeXMBaJM BO GilakoH Wheaton ofOwemoMm 12 M.
Xopomwo oTXaTyl CMOJIY IOBaXOH OpoMeBaiau 300 MK pacTBopa OJd
oTmerJieHua. K pacTBopy notasjganu 4,0 MI KOHI. BOIHOT'O pacTeBoOpa
aMMMaka (xpaHurca nopu —20 °C), OGJakoH IUIOTHO 3aKPHBaJMU (IIOKPHTON
TedJIOHOM 3aBMHUMBAKIENCS  KPBIIKOM) 1 B30aJITEBaJIM CMeChb  IOJ4
nepeMenmMeaHna pacTBopa. OJakoH IoMemayu B Ieub npu 45°C Ha 16-24
Yaca [OJIS I[pOBeleHMsd OTHEeIJIeHMS 3BallMTHEX TPYII OCHOBAHUM U
OCHOBHOM llellN.

OuncTKa HeOUMIeHHOTO IIpOoOyKTa: YIIakKoOBaHHHEM BO  GJIAKOHEH
pacTBOp I[IOCJe AaMMOHOJIM3a BHHMMAaJM M3 [IeuM M JaBajii OCTHTL IO
KOMHATHOM TeMIepaTypH. PacTBop paszBaejasaiau 20 wmi 0,28% BOOHOTO
pacTeOopa aMMMakKa M IPOIyCKallM 4Yepes KOJIOHKY pa3MepoM 2,5x10 cu,
comepxamyio cMoJly Macroprep HQ (BioRad). [Ojng »JoMpoBaHMS IIMKa,
comepxamero MEeTOKCUTPUTWII, WMCIOJIbL30BaJiM I'pagmueHT coygu (A: 0,28%
pacTBOp amMMmmaka M B: 1 M xJjopun HaTpus B 0,28% pacTBOpe aMMMaka;
0-100% B B TeueHue 60 MuH). OOBeIVMHeHHEEe OpakuuM OOBEOVHAIV U
oAaBepTralM IOOMIOJIHUTEeJIbEHOM o0paboTke B 3aBUCHMMOCTHM OT XeJjlaeMOT'o
IponyKTa.

IeMe TOKCUTPUTUIINPOBAHNKE MOPOOJIMHOBEIX OJINT'OMEPOB :
OOBeIVHEeHHEE bparunm [ocJe OUUCTKUA C TIOMOIIBIO Macroprep
oBbpabaTHBalM C nOpuMeHeHueM 1 M H3PO, 1nmia cHwxeHus pH mo 2,5.
[locyie T[peXBapUTEJIEHOTO IlepeMellMBaHMA oOpa3lUbl BHIOEPXUBAJIM I[IPU
KOMHaTHOM TeMIlepaType B TeueHNe 4 MIH, npu 2TOM X
HeVTpaguzoeanu no pH 10-11 ¢ nomombio 2,8% pacTBOpa aMMuarka/BOIH.
[IoJlydeHHEe MOPOOYKTH OUMIIAJM C [OMOmBI TBephHoda3HOWM BKCTpakKUUMU
(TD3) .

3aloJiHeHMe UM KOHIOVMUIMOHUPOBaHMEe KOJIOHKM g TdS: Amberchrome
CG-300M (Rohm and Haas; Philadelphia, PA) (3 w™Mu) Hab®uBawT B
KOJIOHKM oBwemMoM 20 MI C opuTTOM (XpoMaToTrpadmueckue KOJIOHKU

BioRad Econo-Pac (732-1011)) ¥ OPOMEBAKRT CMOJIY 3 MJI CJeOyomero:
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0,28% NH4OH/80% auetoHuTpmia; 0,5 M NaOH/20% sTaHojia; Boma; 50 MM
H:P04/80% aueToHuTpuya; Boma,; 0,5 NaOH/20% wsTaHoJa; BOoma; 0,28%
NH,OH.

QuucTka C [IOMOIIBI0 TOOD: PacTBOp rocrse
IEeMETOKCUTPUTUIMPOBAHMA HAHOCWMJIM Ha KOJIOHKY UM TpM pa3a IPOMHBAaJIU
cMmosly 3-6 wMin 0,28% BOIOHOTO pacTBOpa aMMuaka. Iloo KOJIOHKY
noMemasnn ¢iakoH Wheaton (ofweMoM 12 MJI) ¥ SJIIOMPOBaIM  IIPOOYKT
oyTeM -OBYX IIPOMBIBOK 2 MI 45% auertoHuTrpmiia B 0,28% BOIHOM
pacTBOope amMmyaka.

BrmeJsieHre TIMOIpOIOyKTa: PacTBOPH 3aMOpaXmMBalIM B CyYXOM JbIOYy U
noMemany GQJaKOHH B JMOQMIM3ATOP IJA I[IOJYUYeHMsS JIeTKOoTo O0eJoTo
nopomka. IloJydeHHEe oOpaslbl pacTBOPAJIM B BOOe, OWILTPOBAJM Uepes
bunerTe Cc omamerpoM mnop 0,22 mxMm (Pall Life Sciences, mnpulieBou
bunrTe Acrodisc gmamerpoM 25 MM ¢ MeM®panom HT Tuffryn c
ouaMeTpoM rnop 0,2 MKM) C IIOMOWBI MOPHUIA M M3IMEPSJIM OITUUECKYI
[LJIOTHOCTE (OIlI) Ha VYOd-cHnexkTpodoToMeTpe nOJA OIpPemejleHMsa TOoTro,
CKOJIbKO enuHui, OIl oJmroMepa IIPUCYTCTBYeT, a TakXe IO3MpOBaHMA
o0pas3loB OJAd aHalM3a. 3aTeM pacTBOPH IIOMellajiM OOpaTHO BO GIIaKOHEL

Wheaton njg amModmMIM3aALUM.

AHanms MOPOOJIMHOBEIX OJINTOMEPOB c TIOMOIUIBIO MALDTI: Oiisa
olpenejyieHuAa cocTaBa bpaxumm npu OUMCTKE, a TaKXxe o4
[IOOTBEPXIOICHU A IIOOJIMHHOCTHU (MOJIEeKYJIAPHOM MacCCEHI) OJINTOMEPOB
MCIIOJILE30BaJiu MaCC—CIIeKTPOMETPUIO MALDI-TOF. AHanms oBpasLoB

IPOBOIOUIIN mocJye "X pazfaBJiIeHUAa  pacTBOPOM 3, 5—numMeTOoKRCU—4—
TUOPOKCUKOPUUHOM KM CJIOTEL (CMHaAIIMHOBOM KMCJIOTH) , 3,4,5-
TepuruopokcualerTopeHoda (TI'A®) wmiIM albda-UMaHO—4-TUIPOKCUKOPUUHOM
kucioTel (HCCA) B KadvecTeBe MaTpWUIL.

Crnoco® B cumHTezsa PMO: mcrnojib30BaHMe gxops NCP2

CuHTes saxopsa NCP2:

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

‘%T’ Q%:/GMQ
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B cocynm oBBeMOM 100 JI BHOCWUJIN 12,7 KD d-pTOopP—3-—
HUTpOoOeH30MHOM KMCJIOTH, npobtaBjagaiamu 40 K¢ MeTaHoJla M 2,82 KU
KOHIIeHTPUPOBaHHOM cepHOM KVCJIOTHI . Cmechb [IepeMENMBaJIn npu
KUIISYEHUM C OOpPaTHBIM XOJIOOMJIBLHMKOM (65 °C) B TeueHue 36 UacosB.
PeakLUMOHHYID CMech oxJjaxpganu po 0 °C. KpucTas/ulsl o6pa30BHBaJIUCE
npu 38°C. Cmechb BuoepxwBaiy npu 0 °C B TeueHue 4 YacoB, 3aTeM
buneTpOBAJM B aTMochepe aszoTa. Cocym obwemoMm 100 J M ocaloK Ha
duibTpe mnpoMuBasM 10 KI' MeTaHoJla, oxJaxmoeHHoro nmo 0°C. TBepmOw
oCcamokK Ha OQWJIETpe CYNMJIM Ha BOPOHKE B TeueHMe 1 Yaca, I[IepeHOCUIIU
Ha IIOOOOHH ¥ CYHIMJIM B BaKyYyMHOM CYIMJIBHOM mKady IMIpM KOMHATHOMU
TeMIlepaType IO IIOCTOSHHOM MaccCh, cocTaBuBmeM 13,695 kK MeTmiI—4-
brop—-3-HuUTpoOeH30aTa (BHxOnm 100%; BIXX 99%).

2. lonydyeHre 3-HUTPO—4- (2—0KCONPONMJI) —OeH30MHOM KUCJIOTH

A. (Z2) -Merny—4- (3—-uIpOoKCU—1-MeTOKCU—1-0KCOBYT—2—eH—2-WUJI) —

3-HuTpoBeH30aT (2)

O OMe
OMe
- > 0N
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OH O
1 2

B cocyn obwemom 100 g1 BHOCMIM 3,98 kr wMeTmI—-4-pTop—3-—
HuTpo®eHzocara (1) ¢ nOpemumoymen craguu, 9,8 xr IMOA, 2,81 KU
MeTujalleToalleTara. CMech IepeMellMBajM U oxJjaxmaiau po 0 °C. K
IIOJIYUeHHOM cMecu npobarasaau 3,66 kr [IBY B TedeHMe MOpUMepHO 4
YacoB, B TO BpeMsa Kak TeMIepaTypy NOOIepkMBallM Ha ypoBHe 5°C uam
HIWXE . CMechb IepeMmemyBagu eme 1 uyac. B peakUMOHHEM COCYI
notaBJygaaM pacTBop 8,15 KI' JIMMOHHOM KMCJOTH B 37,5 KI' oumMmeHHOMN
BOIE, B TO BpPeMsa KaK TeMIepaTypy PeaKlUuM HOIOOepXMBaJIM Ha YPOBHE
15°C wim Hmxe. Ilocsie moBaBJIeHMSA PeaKLMOHHYD CMeCh IIepeMellMBajid B
TedyeHre eme 30 MMHYT, 3aTeM OQUWJILTPOBaJIM B aTMOochepe asoTa.
BJjaxHBElM oOcCamoK Ha OuJILTPpe BO3BpamalgM B cocyl obwemomM 100 1
BMecTe C 14,8 KI' ouuMmeHHOM BoOOH. CyCHeH3MI0 IIepeMemlrBaliu B
TeyeHrne 10 MMHYT, 3aTeM OQUILTPOBaIM. BJIAaXHEM O0CaloK CHOBa

BO3Bpamalu B cocyn ob6wemoMm 100 J1, cycneHmoupoBaiM c 14,8 KT
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oOuMmeHHOM BOOH B TeueHre 10 MMHYT ¥ OQOUILTPOBaM OIS IIOJYYEeHUSA
HeouMIeHHOT'O (Z2) —MeTnii—4— (3—-TUAPOKCU—1-MeTOKCU—1—-0KCOBYyT—2—€H) —
2-mJj) —3-HuTpobeH30AaTaA.

B. 3-Hurpo-4- (2-okconponmui)-0eH30MHaa KUCIIOTa

f}_.::_t _i,;‘:)r's‘f £
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HeouumeHHE (Z) —MeTnii—4- (3—-TMOPOKCU—1-MeTOKCU—1-0KCOBYyT—2—
eH—2-uJl) —3-HUTpoBeH30aT BHOCWJIM B pPeakKUMOHHHM cocyXd odweMoM 100
J B aTMocdepe asoTa. K Hemy pobaBuagaau 14,2 xr 1,4-momokcaHa Hu
repeMellBali. K cMecHu no0aBJIAIN pacTeop 16,655 KD
KOHULeHTpupoBaHHOoM HC1 m 13,33 KI' ouMmeHHOW BoAOel (6 M HC1l) B
TeueHMe 2 UYaCOoB IIpM MHOOOePXaHMM TeMIepaTyph pPeaKLUMOHHOM CMecHu
Hmke 15 °C. Korma mobabiieHMe OBJIO 3aBeplleHO, PeaKLMOHHYI CMeCh
HaTpeBaJiM C OOpaTHHEM XOoJIoOuJbHMKOM (80 °C) B TeueHue 24 uyacos,
oxXJlaxImajiM OO KOMHATHOM TeMIepaTyps ¥ OUILTPOBAaJIM B aTMochepe
azoTa. TBepOwlM ocalok Ha O(OUILTPpe M3MeJbuaJM C 14,8 KI' OUMIIeHHOM
BOOH, OMILTPOBAJ M, CHOBa u3MejbuaJu ¢ 14,8 KI' OUMIEHHOM BOIH U
duneTpOoBaM. TBepHOoe BEmEeCTBO BO3BpamaJM B cocyn obwemom 100 J C
39,9 KD IOXM " KUIIA TN c oOpaTHEM XOJIOOUJIE HUKOM npu
[IepeMelMBaHMM B TeueHre 1 dYaca. J[JI9 pPacTBOPEeHMSA OCTaBIMXCH
TBepIOHX  BemecTB podaBjaaau 1,5 KI' OUMIEHHOM  BOIH. HioxHMT
OpraHMYeCKMM CJIOM OTIOeJdaJM B OpeldBapUTeJIbHO HaTPeTHM COCyI
obweMoM 72 JI, 3aTeM BO3BpallajJM B UMCTHM CYyXoM cocyn odwemoMm 100
J. PacrBop oxjaxmamu po 0 °C, BHIEPXMBAJIM B TeueHMe 1 Yaca,
3aTeM OUIILTPOBaIM. TBepIHM oOCamoK Ha O(uIbTpe »OBaXOH [IPOMEBAJIN
pacrtBopoM 9,8 k1 XM m 5 KI' remnTaHa, 3aTeM CYIMJIM Ha BOPOHKE.
TBepOoe BeMeCTBO IIepeHOCUMJIM B IIOOOOHH M CYIMJIM IO IIOCTOSHHOM
Macce, cocTaBuBmer 1,855 xr 3-HUTpo—4- (2-0OKCoNponui)-OeH30MHOM
KMCJIOTHE . Ofmuy BHXOH 42% oT coemuHeHusa 1. BOXX 99, 45%.

3. TomydyeHre N-TpuUTWUJINMIIepa3MHa cyklrHaTa (NTP)
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B cocymn ¢ pybBamkon obweMoM 72 J B aTMochepe aszsoTa BHOCUIU
1,805 k1 TpudeHMIMeTHUIIXJIOpUIOa ¥ 8,3 KI' ToJyoJila (pacTeop TPC).
CMmechb nepeMemrBasm oo PacTBOPEHUSA TBEepPOOoTO BemecTBa. B
peakUMOHHYK KoJBOy c pybamkonm obwemom 100 J B aTMochepe aszoTa
nodasjugaam 5,61 K¢ OulepasuHa, 19,9 kr Tojgyosa wmu 3,72 KT
MeTaHoJIa. CMech IepeMemmMBa M M oxJjaxmaimu no 0 °C. K Hell MeInJjieHHO
nofaBJygaau nopumamm pacTBop TPC B TeueHMe 4 yacoB, B TO BpeMsa Kak
TeMIepaTypy peakLuuu HOONEepXMBaliM Ha ypoBHe 10°C wmiam Huke. CMech
nepeMemmMeagy B Teuvenre 1,5 u mpm 10 °C, 3arTeM OaBaJM HarpeTbCHd
mo 14 °C. 32,6 KI' OUMIEHHOM BOIH BHOCWUJIM B COCYI oOLeMoM 72 JI,
3aTeM IepeHoCcuMJIM B cocyn obwemoMm 100 g, B TO BpeMd Kak
BHYTPEHHAA TeMIepaTypa 3arpys3KM oOIOepXupBalJiaCck Ha YpoBHe (20%5)
°C. CJoaM [aBajiM BOSMOXHOCTL Pa3OelIMTLCH, M HWKHUM BOIHHI CJION
OTHmeNIAIn ¥  ydupaau OJg XpaHeHus. OpTraHUUeCcKMM CJIOM  TPWXKIB
IomBepraliM SKCTPaKUMM C MCIOJb30BaHMeM 32 KI' OUMIEHHOM BOIB IJIA
Kaxno¥ BKCTpaklUuM, WM BOIOHHE CJOM OTOeJNIIM U O00BeOMHAIM C
OTJIOXKEHHEIM IJIS XPaHeHMS BOIHLEIM PacTBOPOM.

OCTaBIMICH OpTaHMYeCKMM CJIoM oxJjaxnmaar mo 18 °C, u kK HeMy
MeIJIeHHO IoOaBJIAAM HOopLUAMM pacTBop 847 T SHTApHOM KUCJOTH B
10,87 KI' ouMmeHHOM BOIOH. CMech IepeMemMBaj M B TeueHue 1,75 uaca
npm (20+5) °C. CMech OUIBTPOBAJM UM TBepILle BeEMeCTBa I[IPOMEBAJU 2
Kk MTB3 (TBME) m 2 KI' alleTOHa, 3aTeM CYIMJIM Ha BOPOHKe. OcaIok
Ha O(MIbTpe IOBaXOH M3MeJbuajau ¢ 5,7 KI' alleToHa, OUJILTPOBAJIM U
OpOMEBAJIM 1 KI' alleToHa MexIy M3MeJlbUeHVAMM. TBepmoe BelleCTBO
CYIIMJIM Ha BOPOHKe, 3aTeM I[IepPeHOCHJIM Ha I[IOOOOHH U CYIIMIXM B
BaKyyMHOM CYIIMIILHOM mrady opu KOMHaTHOM TeMIIepaTrype oo
IIOCTOSHHOM MAaCCH, cocTaBuBmeM 2,32 kI NTP. Brxom 80%.

4, [MosyueHue (4— (2-ITUIOPOKCUIIPONNII) —3—HUTPpObeHMII) — (4
TPUTUIININIIEPa3UH—1—1JI) ~-MeTaHOHa

A, [MosyueHue 1-(2—HuTpo—4- (4—TpuTHinmiiepa3smH—1-kKapOOHWIT) —

beHwuII) —IponaH—2—-0oHa
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B cocynm c pydamkon ob6weMoM 100 Jj1 B aTmMochepe aszoTa IIOMENAJIU

2 Ko 3-HUTpo—4- (2-okconponui)—0eH30MHOM KMUCJIOTH (3), 18,3xr IOXM
7 1,845 KT N— (3—guMeTuaMmHOIponui) —N' —sTuinkapboonumuMmnIa
TUOPOXJIOPUIA (EDC.HC1) . PacTeop IHOepeMemMBaJu OO [IOJIyUYeHU I

ToMOTeHHOM cMmecu. 3,048 xr NTP pobGaBiasaiau B TeueHue 30 MUHYT IIPpU
KOMHATHOM TeMIepaType U IIlepeMelMyBalM B TedeHre 8 dwacor. K
peakIMOHHOM cMecu nobaBJiau 5,44 KT OUMIEHHOM BOIEL u
lepeMellMBajM B TedeHre 30 wMmHYT. CJlodaM »OaBaJiX BO3MOXHOCTD
pasmeJuTbLCHA, U HWKHUN OpTaHMUeCKMM CJIOM, CcoIepXalluil OpOOyKT,
BEHICYIIMBAJIM M COXPaHAIM. BOOHHM CJIOM IBaXIOH HOoOBeplajiM SKCTPaKLUUU
5,65 xr IXM. OOBeIMHEeHHHE OpTraHMUecKMe CJIOM IIPOMHEBAaJIM PacTBOPOM
1,08 xr xJjopuna HaTpusa B 4,08 KI' OUMIEHHOW BOOH. OpTaHWUecCKUe
cjaoum cymuau Hazg 1,068 kI cyjabdaTa HaTpuiad M (uIbTpoBalIM. CyasdaT
HaTpuda HOpoMeEBau 1,3 ko [OXM. OOBeIMHEHHBEE OplaHUUYeCcKHue CJIoUu
CYCIEeHIUPOBaJX c 252 T cumMKaresd u GUIIE TPOBAJIN uepes
dMILTPpOBAJIEHYIR BOPOHKY, CcoIepXalyl CcJo¥ u3 252 T cCcuIuKaresud.
Clioy cuiIMKareJia IOpOMEBaaM 2 K¢ [OXM. OO0bedMHeHHHEe OpTaHUUecCKHue
CJIOM YyIlapMBaJlM Ha pPOTOPHOM ucHapurele. K ocraTky pnobaejsian 4,8
ko TI'® m 3aTeM ylapMBajXM Ha POTOPHOM MCIIapUTeJle OO TeX IIop, IIokKa
He OBJIO HJOOCTUTHYTO 2,5 oObeMa HeOUMImeHHOTO 1- (2-HuTpo—4- (4-
TeUTUIINIMNIIepa3mMH—1-KapOoHWII) —deHnJI) —IIpollaH—2—-oHa B TI'O.

B. I[ToJslydyeHMne (4= (2—-TMIOPOKCUINIPONWII) —3—HUTPOQEeHWJI) — (4—

TPUTUIINIUIIEPa3MH—1—1JI) —~MeTaHoHa (5)
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B cocyn c pyBamko¥ oBwemoMm 100 j1 B aTmMochepe as30Ta BHOCUIU
3600 1 coemuHeHuMsa 4 Cc Opedengymey craguu u 9800 1©  TIO.
[lepeMemaHHLHl pacTBOp oxJjaxmairn mno < 5°C. PacTBop pas3baBiisaau
11525 v »raHoJyla M npoBarjganu 194 1 OopruIpMIa HaTpUsa B TedeHUe
NpMMEPHO 2 dYacoB IIpu TeMmrneparype < 5°C. PeaKIMOHHYID CMeCh
epeMellBaju elme 2 yaca npu TeMIlepaTtype <5°cC. Peakuuno
OCTaHaBJIMBaJIM pPacTBOPOM IHIpuMepHo 1,1 KI' xXJjopuIa aMMOHMA B
[IPUMEPHO 3 KD BOIEL IyTeM  MeOJIEHHOTO notaBJjieHu4d, UTOOE
NOoNOepXMBATEL TeMlIepaTypy Ha ypoBHe < 10°C. PeaKIMOHHYID CMeCh
IlepeMellMBaji1i B TedeHMe elle 30 MUMHYT, OUIbBTpOBaJM IOJid YyHOaJIeHUA
HeopraHMUeCKMX BeMeCcTB ¥ IIOBTOPHO BHOCUJIM B COCyd C pyOamkon
obwvemMoM 100 J M noOgRepralM »SKCTpakKUMM C MCIOJIB30BaHMEeM 23 KT
IOXM. OpraHMUeCcKMM CJIOM OTIOeJssaJM, a BOIHEM CJIOM ele OBaXIH
nomBepraljM BSKCTpakliuM C MUCHOoJIb30oBaHuMeM 4,7 xr IOXM @OJag Kaxmoon
SKCTpakuuM. OOBeIVMHEHHEE OpTaHMUeCcKMe CJIOM IIPOMEEAJIM pPacCTBOPOM
npuMepHo 800 I xJjiopuIOa HaTpMsa B IPMMEPHO 3 KI' BOOH, 3aTeM CyWNWJIu
Han 2,7 KI' cyJdbdaTa HaTpuda. CyCHeH3MOD OMIbBTPOBaJIM M OCaIOoK Ha
OUIILTPEe I[IPOMEIBaJIU 2 KT IOXM., OOBeIVHEeHHEE GMIIE TPaTH
KOHUeHTpuporam no 2,0 obvemMoB, paszbaBjdiu IIpuMepHO 360 D
sTUJalleTaTa M yhHapuBaJM. HeOUMIMEeHHBM OPOIOYKT 3arpyXallMd B KOJIOHKY
C cuIMkKarejgeMm wu3 4 KI' OKCHMIOa KpPeMHUH, 3aloJiIHeHHyK XM B
aTMochepe azoTa, M IJIOMPOBaAIM 2,3 KI' s3TUjlaleTata B 7,2 K¢ IXM.
O0benOMHeHHHE (QpaKUuM yllapuBaJid M OCTaTOK pacTeopsimu B 11,7 kU
TOJIyoJia. I[IOJIydeHHHEM pacTBOP B TOJyoJe OQUIBTpOBalIM M OCamokK Ha
dMIETPpe IOBaXIH [IPOMHBAJIM, MCHOJNB3YS KaXOEM pa3 2 KI' ToJyoJa.
Ocalok Ha O(UILTpe CYIMIM IO IOCTOSHHOM 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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O
S Akopb NCP2

B cocyn c pybBamkol oBwemoM 100 s B aTMochepe aszoTa BHOCUIU
4,3 KT COenOMHEHU 5 (Macca KOpPpPEeKTUpOBaJlach Ha OCHOBe
OCTATOUYHOTO TOJIyoJia IO OaHHEM H' SMP; BCe peareHTH B IJaJjbHelmeM
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 BHYTPEHHSS TeMlepaTypa IIOOIepXMBajlach Ha
ypoBHe < 35°C. PeaKLMOHHYI CMECh BHIOEPXMBAJM B TeUeHUE IMIPUMEPHO
22 YaCcoB IpM KOMHATHOM TeMIepaType, 3aTeM (ouiabTpoBaJM. Ocalok Ha
dusbTpe npomeBaiuM 200 T nOuMpuouMHa. B OBYyX HapTUAX, Kaxnoas U3
KOTOPEIX COoOmepxuT % oObeMa OQUIbLTPaTa, IIPOMEIBOUHYK  XUIKOCTB
duapTpaTa MemoJIeHHO BHOCMJIM B CoOCyn C pyb6amkon odwemoMm 100 g,
comepXamuy pacTBOP OpMMepHO 11 KI' JIMMOHHOM KMCJIOTH B HIpuMepHO 50
KI' BOIE, W IepeMellMBaj X B TedeHue 30 MUMHYT, UTOOH OOECIEeUUTH
obpaszopaHMe TBEPHOI'O ocalka. TBepHoe BelleCTBO cobupalit C IIOMOUBK
OMIETPOBAJIELHOM BOPOHKM, IBaXOHE IIPOMEBAJM C MCHOJb30BaHMeM 4,3 KT
BOOH Ha KaXIyl IIPOMEBKY U CYIMIM Ha OWUILTPOBAJIBEHOM BOPOHKE IO
BaKyyMOM.

OBbeIMHeHHEE TRepIHEe BelMeCcTBa BHOCUIM B COCyIno C pyOamkon
obvemMoM 100 1 m pacrBOpsaM B 28 k¢ [OXM, ¥ OPOMHBaJM PaCTBOPOM
900 r kapboHaTa kamsa B 4,3 kKI' BOoOH. UYepes 1 uyac CJoOM OCTaBJIAIU
oJga pa3neJieHusd, M BOIHHIM CJIOM YIAaJIAJIM. OpraHMUYeCcKuM  CJIon
npoMeBaM 10 KI' BOOH, OTIOENANIM M CymMJIM Hano 3,5 kI cyJdsdaTa
HaTpuda. IOXM ouiabTpoBaliM, YyIapMBajluM M CYWIWJIM B BakKyyMe OO 6,16 KU

axkopsa NCP2 (Boxon 114%).
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CHUHTEe3 CMOJIE, HaTpyXeHHOM sAxkopeM NCP2

B peaxkTop JA TBepmo®a3HOI'O CHMHTe3a ofwveMOM /5 g C
Te@JIOHOBEM 3allOPHEM KpPaHOM BHOCWMIIM IpMMepHO 52 Jg 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 Kaxnoywo IIPOMEIBKY , 3aTeM

OBaXOE — 39 JI HeUTpalu3yKoleT'do pacTBOopa Ha KaxOyl IPOMEBKY, 3aTeM
opaxner — 39 g1 JIXM Ha Kaxoyp I[IpOMEEBKY. PacTeop sgkopsa NCP2
MeIJIEHHO noaBJigan K [IepEeMENVBaeMOMY 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[OPOMHEBKY, 3aTeM CYNIMJIM B CYMMJIBEHOM
mxady OO I[IOCTOSHHOM  MAaCCH, coCcTaBUBIIEN 3573,71 T CMOJIHI,
HaTpyXeHHOM AKOpeM.

[lolyuyeHre MOPOOJIMHOBOTO OJMI'OMEpa C MCIOJb30BaHMEM SKOpS
NCP2

TeRepnoba3HLIM CUHTE?S 50 JI HEOUMIEeHHOM JIeKapCTBEeHHOM
cyBcTaHMM ToJiogrpceHa (PMO #1)

1. BemecTrBa

Tabauila 2: VICXOIHLEe BelecTBa

MoJiery—

HaszsepaHue Howmep XuMmuyeckad
XMHMUeCKOoe Ha3BaHMue JapHad
BellecTRBa CAS dopmyia Macca

N, N-omumMeTnj— [ 6— [ 6—
(BenzomyiaMmMHO ) —9H—
nypmH-9-—ui] —4-

AKTUBUPO—
BaHHagpA_ (TpUbeHNIME TUIT) —2— 115537 CagHa7CINSOP | 722, 2
CcyOBenMHM | MOPOOJIMHMII] — 3-30-0
—La Me TUJIOBHI s0up
bochopaMUIOXIIOPUOHOM
KV CJIOTH
AKTUEBUDO— N, N-gumeTmii— [ 6—[4-
Banuag C— | (DeH30MIIAMMHO) —2— 115537 CsqHsCINSOP | 698, 2
cy®brenImHuM | oxkco-—-1 (2H)—- | 3-31-1

—la IVPVMUOVHWIT] —4—
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(TepMbeHNIME TUIT) —2—
MOPQOJIMHWIT] —
Me TMJIOBHIM
dpochopaMUIOXIIOPUL—
HOM KMCJIOTH

shup

2, 2-guMeTnIi—4-[ [ [9-
[6—[ [ [xJ0pP~—

(OIVMe TMIIaMMHO ) —
docodmHMII] —OKCHU] —

AXTUBUPO— |MeTnj]-4-
BaHHa4d (TPUPEeHMIMEe TIIT) —2— 115530
- MOpPHOTMHII-2~ [ (2) - 59-89-9 Cs1Hs3C1IN,07P | 942,2
CyOBenmHmn beHMIIALEeTMII) —aMUHO | —
—He 9H-nIypMH—-6-1JI] —
OKCU] —MeTwUJI] —
beHMIIOBEM 50uUp
IIPOIIaHOBOWM KMCJIOTH
N, N-gumeTns— [6— (3, 4—
OIUTUIPO—5—MeTui-2, 4—
nuokco—1 (2H) —
AKTUBUPO— | IUPUMUOVMHWII) | —4-— 115537
BaHHada T- | (rpupeHUIMETIIT) —2— C31H34CIN4OsP | 609, 1
CYOBEIMEN | oo smommmt ] — 3-34-4
~Ha Me THUIJIOBLIM 20Up
bochopaMrUIOXIIOPUOHOM
KMCJIO TH
1-[3aR,4S, 7R, 7a8) -
1,3,3a,4,7,7a-
rexcarugpo—1, 3—
OMokco—4, 7-MeTaHo—
2H-m30oMHDoNI-2-nji] —4-
ARTHBMPO— | [2-[2-[2-[[[4- 138060 NGO 765 g
BaHHEM (TpudeHMIMe TUIT) —1— 0-06-5 3T ’

xBocT EG3

IUIIEPa3UHUIT] —
KapBOOHMII] —OKCU] —
DTOKCHU] —3TOKCU] —
STUIIOBEIM |
BOYTaHOMOBOM KMCJIOTH

sdup

XyMHueckrasa CTPYKTYpPpa MCXOIOHEX BeIeCTB:

A. AKTHUBMPOBAHHEM XBOCT EG3
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B. AxTMBUMpPOBaHHasa C-cyOwenmHMIla (O IOJIydeHMM CM. naTeHT CIA

N 8067571)

C. AKTUBUpPOBaHHasa A-cyObeamMHMla (O MoJydeHUM CM. HoaTeHT CIIA

N 8067571)

D. AKTUBUPOBaAHHAA OIT'-cy®weImMHNMIIA (o [IOJIYUYEeHUN cM.WO

2009/064471)
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E. AKTUBMPOBAHHAA T-cyOrwpenmuHmnila (o [IOJIYUEeHUN CM. WO
2013/082551)
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F. CMoJla, HaT'pyXeHHad AKOpeM
O
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4

roe R1 mpencraBigeT CcOOOM MMMOOUIIM3UPYIMUI HOCUTEJD .

Tabmnuiia 3: OnmucaHue PacTBOpPOB 0JId TBepnodasHOTO
OJINT'OMEPHOTO CUHTe3a HEeOUMUIMeHHOMN JIeKapCTBeHHOM cyBCcTaHUUM
ToJiIogupCceHa
HaszBaHMve pacTrBOpPA CocTaB pacTBoOpa
PacTrOop dAkxopsa NCP2 37,5 0 HMII m 1292 1 axops NCP2

BammMTHEM pacTBop OSIK 4,16 JI OIS TUIIOUKapboHaTa
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(O9OK), 3,64 o1 HOM m 33,8 =

IOXM

PacTtrop LIITOA 2,02 kr 4-umaHonmMpuIMHa, 158 1
OXM, 1,42 g ToYy, 39 g TdS um 2
JI OUMIIEHHOW BOIEH

HeliTpanusywom1il pacTBOP 35,3 a1 WUuIC, 7,5 g JIOUISA u
106,5 o OXM

PacTBop OJig pacluellJieHUd 1530,04 o IOTT, 6,96 g HMI wu

2,98 1 OBY

2. CHHTe3 HeOUMIeHHOM JIeKapCTBEHHOM CyOCTaHLUMM TOJIOOMPCEeHa

A. HabyxaHMe CMOJIH

750 1T HaTpyXeHHOM fAkopeM cMoJe ¥ 10,5 g1 HMII BHOCKUIM B
CUJIAHM3UPOBAHHHY peakTop obbeMoM 50 JI M HepeMemrBaJiM B TeueHue 3
yacoB. HMII cimBaiM, a HaIpPyXeHHYK AKOpeM CMOJIY IOBaXIH IIPOMEIBAJIA
C wucrnojb30BaHuMeM 5,5 g OXM @OJI8 KaxXIoM IIPOMBIBKM M OBaXOH — C
UCIHOJIbL30BaHueM 5,5 j1 30% TOD/IOXM mJjd KaxIol IIPOMBIBKU.

B. Imuka 0: npucoenMHeHMe xBocTa EG3

HarpyXeHHyK SAKOPEeM CMOJIy IIPOMEBaIXM Tpu pasa oo 5,5 g 30%
TOS/IOXM 1OJIg KaxOol IIPOMEBKM M OCyllajM, IIpOoMEBadM 5,5 JI pacTBoOpa
LUIITOA B TeueHMe 15 MMHYT M OocCyllajM, a 3aTeM CHOBa IIPOMEBaJ M 5,5
J pactTBopa UITOA B TeueHre 15 MmMHyT 06e3 OCyleHMSa, K KOTOPOMY
nobaBJigym 122 MJI H3M/ IXM B OTHOIIEHUNU 1:1, u CYCIIEH3UD
[IepeMelMBaIM B TeUeHMe 2 MMHYT M ocymalr. CMOJIY OBaXOH IIPOMEIBAJIU
5,5 1 HeTpajgu3yomero pacTBopa B TeueHMe 5 MMHYT U oOcCymaJu,
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
Jg IMV poGaBjgjM K CMOJIe UM IIepeMellMBaJlM B TeueHUe 3 YacOB IIpU
KOMHAaTHOM TeMIepaType ¥ ocymaldu. CMOJY OBaxXxIH IIpOoMBBalIM 5,5 1
pacTBopa IOJA HeUTpalu3aluM B TedueHre 5 MMHYT Ha KaxIyl IPOMHBKY
u omuH pa3 5,5 m IOXM wum ocymaJu. PacTBop 374,83 T ©OeH30MHOTO
anryopuna u 195 vy HSM B 2680 M HMII BHOCWIIM M IIepeMellMBaJil B
TeueHHUe 15 wMMHYT ™M CcJOMBaJM. CmoJly TIepeMemuvBaIn C 5,5 1
HelTpalu3yomero pacTBopa B TedeHMe 5 MMHYT, 3aTeM OIMH pas

npoMeBa M 5,5 J1 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 TeueHre 14 4yacoB.

C. lIukJH OpucoenuHeHUs cyObwbenuHmi] 1-30

i. ObBpaboTka Hepen NpUCOoeIVHEeHMUEM

[lepen KaXIBM LIMKJIOM IIPUCOeIVMHEeHMHd, KaK OIMCaHO Ha ourype
18, 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 18.

ii. OBpaboTka HOCJe IpUCOeOVHEeHUS

[locyie camMBa KaxXxOor'o pacTeBopa CYOBeOMHMIE, KaK OIMCaHO Ha
durype 18, cmoay: 1) npomeBaiu [OXM; m 2) OpoMHEBaJM OBa pas3a 30%
TO3/IXM. EcaIM CMOJY BHIEPXMBaJIM B TeueHMe IIepuola BpPEeMeHM MO
cienyomero LMKJa NPUCOeOVMHEeHUs, BTopas OpoMeBka TOD/IXM He ObUIa
cimMTa, ¥ CMOJIa ocTaBajlaCk B YKa3aHHOM IIPOMBEIBOUHOM pacTBoOpe
TOS/IOXM. CMm. ¢ourypy 18.

iii. LOuKJHE OpUCOeOMHEeHUS aKTUBUPOBAHHHX CyOBheIMHMIL

IMKJIE TPpMCOeOMHeHMs OBJIM BEHIIOJIHEHH, KaK OIMCaHO Ha o¢urype
18.

iv. OkoHUaTeJIbHas MNPOMEIBKa MIIC

[locyme TOro, Kak 3akKJOUUTeJIbHAasg CcTagud I[IPUCOeOMHeHMsa OBJla
BHIIIOJIHEHA TakK, KaK OIIMCaHO Ha ourype 18, cMoJy 8 pas IIPOMHBaJU C
ucrnoJbzoBanveM 19,5 51 UWIC mjsg KaxOooM OPOMHEBKM UM CYIMIM II0I
BakKyyMOM IIPpM KOMHATHOM TeMIepaType B TeueHMe OpMMepHO 63,5 uyacor
OO CyxOoM Macch 4857,9 r.

C. PacmenjeHue

YKazaHHY BHIIE CMOJIY, CBSA3aHHYK C HEOUMUIMEeHHOM JIeKapCTBEeHHOMU
cy®CcTaHIMell TOJIOOUPpCeHa, pas3nesialv Ha OBe NapTuM, KaxXnas HapTusd
Brula obpaboTaHa clelyomuM obpas3oM. IlapTuio CMOJEL Maccom 1619,3 1:
1) nepememuBasgm c¢ 10 g HMII B TeueHMe 2 YacoB, 3aTeM HMII camMBau;
2) mpoMeBalIM 3 pasa, Kaxoweii mo 10 g 30% TOD/IOXM; 3) obpabaTHBajlU
10 51 pacrBoOpa UITOA B TeuenHme 15 mmuyT; u 4) 10 ;1 pacrTBopa UITOA
B TeueHMe 15 MMHYT, K KOTOpoMy 3aTeM nodarjsaiam 130 i HOM/OXM B

OTHCOCIeHNM 1:1, IiepeMelnmMBaljiil B TeUeHNMe 2 MUHYT ¥ CcJuBaJin. CMOJY
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TpxOe obOpabaTeBaiM 10 JI pacTBOpa IOJ4 HeWTpajau3aluy, MecTh pas
npoMeleasiyr 10 g1 OXM m BoceMb pa3z 10 g HMI. CMmojgy o6pabaTHEBaJu
pacmenjgomyM pactBopoM 1530,4 © OTT m 2,98 ko IOBY B 6,96 1 HMI B
TeueHUe 2 YacoB 0JIsd OTHOeJIeHUA HeOoUUIeHHOM JIeKapCTRBEHHOM
CcyOCTaHUMM T'OJIOOVMPCEeHa OT CMOJE. PacTBOp IJIA pacllellJIEeHUA CJMBaJU
¥ OCTaBJIAJIM B OTIEJIBHOM COCyIOe. PeaKTop M CMOJy HOpoMeBaJM 4,97 1
HMII, KOTOPHM OOBEOAMHANM C pPaCHellJISoIMM PacTBOPOM.

D. CHAaTMe 32allUTH

OOBeIMHEeHHEIE PacTBOP HOJIA pacllellJIeHUMsS M [OIPOMBIBOUHEI  HMII
[IepeHOCUJIM B COCYI IIOH »OaBJieHMEeM, B KOTOpwHM mnobarjasiau 39,8 1
NH4,OH (NH; ¢ H20), KOTOPEI OBJI OXJIaXIeH OO TeMIepaType oT —10°C
oo -25°C B MOPO3UIILHOM KaMmepe. Cocyn non OaBJIeHNEM
TepMeTU3MPOBa M M HarpeBaJim 0o 45°C B TeueHue 16 UYacoeB, 3aTeMm
OCTaBJISAIM MJIS oxJaxmeumsa mo 25°C. DBrToT pacTBOp MmJIS CHATUA
3alUTH, coIepxamui HEeOUMIeHHYIO JIEKAPCTBEHHYI CyOCTaHLNI
ToJIoOMpCeHa, pasl30aBjasaIM B OTHomeHMM 3:1 OouMmeHHOM BOIOWM U
noeonuin pH mo 3,0 ¢ nomombio 2 M dochopHOM KUCIOTH, 3aTeM 0o pH
8,03 ¢ nmomombi NH,OH. B3XX: C18 77,552% m SCX-10 73,768%.

OuMcTKa HEeOUMIeHHOW JIeKapCTBEHHOV CcyOCTaHUMM TOJIOOMpCeHa
(PMO#1)

PacTBOp [mOJA CHATMA 3allMTH M3  BHIIeyKa3aHHOM dYacTtu D,
comepXxamuy HEOUMIIeHHYK JIeKapCTBEeHHYK CyOCTaHIMID TOJIOOAMpCeHa,
3arpyXajiM B KOJIOHKY C aHMOHOOOMeHHOM cMoJioM ToyoPearlSuper—Q®
650S (TosohBioscience) u »IoupoBaJ M TI'palueHToM 0-35% B ob6meMOM
Bojiee 17 OOBEMOEBR KOJIOHKUM (Oybep A: 10 MM 1uUOpOKCHIA HaTPpUL;
bybpepr B: 1 M xJjopupna Hatpusgs B 10 MM I'MIOIpOKCHIA HaTpUA), U
bpaxkumum nOpuemsIeMOM UMCTOTH (BOXKX C18 wm  SCX) o0BeIUHANIN C
[IOJIyUeHMeM pacTBoOpa OUMIEHHOTO JIeKapCTBEHHOTO IIponykTa. B3XX:
93,571% (C18) m 88,270% (SCX-10).

PacTBOp OUMIIEHHOM JIeKapCTBEeHHOMW CyOCTaHIUMM O0O0eCCOJMBAIM U
JIMOOUIN3UPOBAJIM C IHoJydeHueM 1450,72 T OuMmeHHOM JieKapCTBEHHOM
cybCcTaHUMM  TOJIOOUPCEeHAa. Buxonm 54,56%; BOXX: 93,531% (C18),
88,354% (SCX).

Tabauua 5. CoxpameHus
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CokpaieHUE HasBaHMe

IoBY 1, 8—mmazabuuMKJIOyHIEL~/—eH
OXM InxJjiopMeTaH

OVIIOA N, N-OMmn30npolIniI3 TUIaM/UH

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

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 g O\fﬁ Ho”\/c}\/\o/\“/o\%J
" »
[N] 1 Ac-RR-R-R-R-R-Gly-OH 6TOY !
g 3
PMO 4555 OVNGA, IMCO _ PMO 55

g
é) CHs Q QcHoBaHwe
OcHosatie /N[ & p Hs 0
CrTT J
AN
N CH3 \N
N \N
3' H &

&
(I 4 PR
SN @N\ o 6 Ac-RgGly” O
0O BHCI
2. NH4OH
3. WCX n SPE dmnuTpaups ¢
JAMEHOR XNOPUA-MoHa
AHaJIUTHUUECKME [NpoLEenypPH : MacC—CIeKTPH MaTPUUHO—
AKTUBUPOBAHHOM Jla3epHOoMn oecopbuun/MoHM3alUnu (MALDI-TOF-MS)

perucTtpuporasu Ha Bruker AutoflexTM® Speed C MCIOJIB30BaHUEM
MaTPMUBE CHMHAIMHOBOM KMUCJIOTH (SA). SCX-BOXX HOpoBOOMIM Ha CHUCTeMEe
Thermo Dionex UltiMate® 3000, ocHameHHOM m»eTekTopoM ¢C 3000
OVMOOHEIX MATPHUI, M KOJOHKOM ProPacTM® SCX-20 (250 x 4 wmMm) 1Opu
ckopocTM IoToka 1,0 wiI/MmH (pH=2; TemIepaTypa KoJIoHkM 30 °C).
IIonBmxXHEEe (al3u OpelcTaBJigau cobor A (25% aueToHUTPMJIa B BOIe,
comepxamen 24 MM Hi3PO,) m B (25% aleToHMTpMIIa B BOIe, CcoIepxalmen
1 M KC1 nu 24 MM H3PO,). Mcnoab30oBaliM TI'palMeHTHOe 3JoupoBaHue: O
MuH, 35% B; 2 wvmH, 35% B; 22 wmH, 80% B; 25 vmH, 80% B; 25,1
MyH, 35% B; 30 mmH, 35% B.

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

L-Arg-L-Arg-Gly-OH rekcarpup¢ropauerara (614,7 mr, 0,354 MMOJEB) WU
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1-[Buc (nuMeTMIIaMMHO ) —~MeTuJieH ] —1H-1, 2, 3—Ttpuazojo—[4, 5-b] -

NIMPUOMHKMA 3-0OKCHIa TIekcadTopdochaTy (HATU, 134,4 wmr, 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 IIPO3PAayUHEIM 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  Kaxnoyio 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 JIUMOOMIM3MPOBAJM 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
o N o

PMO#1
rne kaxmemm Nu or 1 mo 25 B HanopaBJjeHunM oT 57 k37

IpeIXcTaBJIgeT COOOM:

Ne e e e N e
IOJIOX IIOJIOX [IOJIOX TMIOJIOX MIOJIOX IOJIOX
e—Hu4g Nu e—Husga Nu e—Hu4g Nu e—Hu4ga Nu e—Hu4ga Nu e—Hu4ga Nu
5 4 — 5 4 — 5 14 — 5 7 — 5 14 —_ 5 14 —

37 37 37 37 37 37
1 C 9 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

Hahd
"L
N N
%
AN
Nf‘;! = H
Toe A TIOpencrTarJisgeT cobon e , C rmnpencrTaBJsgeT cobon
Mo S
FNH
= 4 4
I P Wan "
?J a K“:'{:) P?‘J
M¢W , G HOpencTaBJgeT coBoM === , u T mpencraBjgeT cobomn

BoOXX: 71.85%; ycynoBus: Dionex DNAPac (DNX#97), TpaOMeHT:
T5%A+20%B+5%C npm O MmH; 503%3A npm 20 mmH; 253%3A+75%3C npm 21 MuMH;
nooBmwxkHasg dasa A: 10MM NaOH/20MM NaCl; C: 10MM NaOH/0,5 M NacCL.
TeMII. KOJIOHKM: 45C; ckopocTh moTtoka 1,0 MJI/MMH.

IpuMmep 2: PPMO#1
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Vcriob3y s TIPOTOKOJI, OIMCAHHEI BHIIE, CUHTe3MpoBa M PPMO#1 wu3

PMO#1:
i 5 -——tj—ﬁh 3 Qﬁfﬁﬁz Qﬁ, Mmq
O Nu Eu HH
O‘ Kzﬂw OKLW ﬂij, fJf {Jf
HO| N9 ,pixuﬂyk‘xﬂ -~ N E
*[\) t I\\/ _,P*:K | :\{P% E/\ /Uj Y , \u,/‘\N , \T(\ﬁ /K\
H;C’hb HC oy, '
& 4 Hg 3 w4
: N 6HCI
- HH
ngfi*wﬂ Hzmﬁé%NH
PPMO#1

rne kaxmemm Nu or 1 pmo 25 B HanopaBJjeHunM oT 57 k37

npeIcTaBJigeT COOOM:

N N N N N N
IIOJIOXE IIOJIOXE IIOJIOXE IIOJIOXEe IIOJIOXE IIOJIOXE
—HUSA Nu —HUSA Nu —HUSA Nu —HUSA Nu —HUSA Nu —HUSA Nu
5 7 — 5 7 —_ 5 4 —_ 5 7 — 5 4 —_ 5 4 -
37 37 37 37 37 37
1 o 6 A 11 A 16 A 21 G 26 T
2 T 7 C 12 A 17 G 22 c 27 c
3 o 8 A 13 G 18 A 23 A 28 T
4 o 9 T 14 G 19 T 24 T 29 A
5 A 10 o 15 A 20 G 25 T 30 G
Hah
/;L'::
& k1
;2;4_‘%‘- /-if}
e
M
. ! .
Toe A IOpencrTarejgeT cobom S , C IpencraejgeT cobou
HHs Q
Aoy PNH
- R
._,;4‘:_«:,“ '\'\. E _N
ol , G mOpencraBJgeT cobon — , u T mpencraBJygeT cobomn
[
s
”ﬁ “HWH
N

IpmMep 3: Iponyck 3kB0Ha 53 in vitro (MmobiacTh)
IIBa coenMHeHMSd, KOTOPHE HalleJIEHE Ha 53K30H b3 mucTpodMHa

ueJioBeka (DMD), omnMcaHHHe B Tabjauile Hmxke, PMO#1 m PPMO#1, o06a us3
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KOTOPEX CoOepXaT OIHYy U Ty Xe IIOCJeOOBaTeJIbHOCTL, OBUIM OLIEHEHH B
OTHOIEHUM MNPONyCKa 5K30Ha 53 DMD B MmobGJacTax 3IOOPOBHX JIOOel.

NocnenoBaTenbHocT PMO#1 wm  PPMO#1 s 5skBoHa b3 DMD

yeJjjoBeKa
HanesmmBawina g TS SEQ ID
HazBaHHue 57 37
ocjlenoBaTeJIbHOCTE (TS) NO.
PMO#1 GTTGCCTCCGGTTCTGAAGGTGTTC 1 EG3 H
PPMO#1 GTTGCCTCCGGTTCTGAAGGTGTTC 1 EG3 -G—Rg

B wacTHOCTM, MMOOGJACTH 3OOPOBOIO UeJloBeKa (BeHCeB 5-6, SKB-
F-SL, npuobpeTeHHEM N4 Zzen—-Bio, Inc.) BEHICEBAJIU npu ~40%
KOHQJIODHTHOCTK IHpu ofpadorke PMO#1 wmam PPMO#1 B pa3jIMUHBEIX
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.). Ilocjie OeBSHOCTa MeCTH
YacoB  MHKYOMpPOBaHMA  MMOOJACTH  HOpoMuBaiu OCE u  JIM3UPOBAJU
mmsupyiomyMm  6ybepom RA1 B Habope Illustra® GE RNAspin 96 (Cat #
25-055-75, GE Healthcare Bio—-Sciences). 06masa PHK Obula BHIEJIeHa
B COOTBETCTBMM C peKOMeHIalMeM I[IPOM3BOOUTEJIS, 3a MWCKJIOUeHUEM
TOTO, ojida BIIIOMPOBAaHMU A PHK  wmcnosssoBaiu 40 MKJI BOIEI, He
comepxamelr PHKasz.

UToBH ONpemeMThL I[IPOINYyCK BK30Ha 53, BHBHBaeMbBlM O000OUMMU
coeIMHeHMsaMM, OblJla OpoBeleHa IByxcTamuMHas OT-IIIP ¢ meTeKLUMeN II0
«KOHEUHOM TOuKe». B YaCTHOCTM, OAOMHHAOIATL MUKPOJIUTPOB o6meln PHK
CHauajJla [HoAaBepTraJM obpaTHOM TpaHCKkpunumu B kIHK c noMombi Habopa
IoJIsI CHMHTe3a IIepBoM lLenu SuperScript® IV (Cat# 18091200,
Invitrogen) ¢ MCHOOJNB30BaHMEM CJYyUYaMHHEHX T'eKCaMepOoB B COOTBETCTBUU
C MHCTPYKUMAMM NOpoM3BOOMUTeNd. I[P nOpoBOoIMIM OyTeM nobaBJjeHUsS 9
My kIHK B cMmeck Platinum Tag DNA polymerase PCR Supermix High
Fidelity (Cat# 12532024, Invitrogen) C IpaliMepaMM, KOTOPHE
HalleJIeHH Ha T'paHuMiny SkK30HOB 51/52 u skx30H 54 DMD uejloBeka
(mpamoy npakmMmep (SEQ ID NO: 5): CATCAAGCAGAAGGCAACAA; oOpaTHHM
npaviMep: (SEQ ID NO: ©6): GAAGTTTCAGGGCCAAGTCA) . IUP-aMILIMOMKALINIO
IPOBOOUIIN c VCIIOJIL30BaHMeM  aMIUIndpmUraTopa BioRad® CFX96 B
peaJJbHOM BPEeMeHM, MCIOJb3ysa IpoTl'paMMy, I[IOKas3aHHyl B Tabiule 2.
SKcHOpeccHun OponykTor I[P ¢ OponyckoM uiIM 0e3 MIpollyCcKa OlleHUMBaJu

OyTeM 3arpy3ku 32 MKJI OponoykKTa I[P B cucTemy LabChip® GX c



136

UCIoJb30BaHMeM Habopa peareHToB DNA High Sensitivity Reagent kit
(CLS760672, Perkin Elmer). IIpolleHTHYKR IOJIO MIpPOINyCKa 5SK30Ha 53

DMD pacCCumMTHBaJIM KaK MIPOLEHT MOJIAPHOCTM (HMOJIL/JI) IJIS TIOJIOCH C

IpOIIyCKOM BK30Ha 45 (301 m.H.) IO CpaBHEHMIO C CyMMapHOM
MOJISPHOCTBK IJISA IIOJIOC C Imponyckom (201 m.H.) m ©es3 nponycka (413
II.H.) .

IBYXCTOPOHHUN HeTllapHHM L-KpuTepun CreoOeHTa

(ToMOCKeIDaCcTUUEeCKNMI) MCIOJIb30BaJM OJIS OLEeHKM TOI'0, OTJIMUYATCS JIK

CTaTUCTUUECKM CpelHMe 3HaueHMsa 2X TPpYIN IpyTr OT IOpyra B KaxIon

onoze. 3HaueHMe P < 0,05 cumMTaljIoCh CTATUCTUUECKM 3HAUMMEBIM.
[IporpamMMa TepMOLIMKIIepPa , HUCIHIONbByeMasi OJIs1 aMIInOMKaLIMm

aMIIMKOHOB DMD C NpOonycKOM SK30Ha 53 mnm 6es3 Hero

Crammsa Temreparypa Bpema
1. IenaTypaumnsa 94 °C 2 MMH
2. IDeHaTypalusd 94 °C 30 cek
3. OTXRUT 55 °C 30 cexk
4. BJoHTalLUd 68 °C 1 vmu
5. loBTOPUTHL CcTamuu 2-4 34 uukJa

6. KoHeuHas »JIOHTalMA 68 °C 5 MmH
7. XpaHeHue 4 °C o

PesyJbTaTH OpencTaBJIeHE B Tabjuie HMXe M Ha o¢urype 4. Ha
burype 4 1JIaHKM IIOTPENHOCTEeM o3HauvalT cpengHee * C.0., «[Umucio]
X» BHIIe IJIAHOK O3HauaeT OTHOCUTEJILHOE KpaTHOe M3MeHeHMe IIPOlleHTa
Iponycka DK30Ha C noMmombio PPMO#1 1o cpaBHeHMIO C¢ PMO#1 mnpm Kaxmon
KOHIIeHTpaluunl, «*» OBHauvaeT 3HauMMOe pazjiMuMe Mexny PMO#1 wu
PPMO#1 mnpwu 3HaveHun p < 0,05.

[IpolLleHT mpornycka 5kB0Ha 53 DMD ¢ nomomrsilo PMO#1 m PPMO#1 B

MmofBJlacTax ueJIoOBeKa

Coemitene / [lpoueHT nponycka BK30Ha (cpenHee + CTaHIapTHOe
Homa  (MEM) OTKJIOHEeHUEe)
1,25 2,5 5 10 20 40
PMOH1 1,27% 2,19+ 3,58+ 6,56+ 11,06% 19,57+
0,24 0,44 0,91 1,32 2,08 4,23
2,03% 3,73% 6,57+ 10,27+ 17,08% 26,90+
PEMO#1 0,48 0,70 1,47 2,78 4,61 4,78

IDaHHBIe, TIpelCTaBJIEHHEHE B BHIIEOPMBeOeHHOM Tabjauile ¥ Ha
durype 4, HeOXMIOaHHO HOEMOHCTPUPYKT, UYTO 3HAUUTEJILHO OOoJbINUe
pes3yJabTaTH I[IO0 IOIPONYyCKYy 5SK30Ha b3 B MmobjacTax OBJIM IOOCTUTHYTH
npu ofpaboTKe KIJIEeTOK coeluMHeHuem PPMO#1 mno cpaBHeHuo c PMO#1 BO
BCexX KOHIEeHTpaluaxX, M CTeleHb YBeJIMUeHMs OvJla HeOXMIaHHOM. 3ITo

SHadMTeJIEHOE YIJIy4dleHre, BEpPOATHO, oymoeT IIOKa3aHOo n B
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CPaBHMTEJILHOM TecTe 1Iin VIiVo, TaKOM KaK MCCJIeOOBaHMM Ha IIpMMaTax,
He ABJAKIMXCA dejijoBekoM  (NHP) comjiacHo llpumepy 5, roe NHP
noJIyuajy JiedeHre C nomombio PPMO#1 miam PMO#1, M HOPOIyCK DK30Ha 53
OTIPENE&JIANIM B Pas3JIMUHEIX pPeJIEBAaHTHHX MBIIEUHBIX TKaHAX (IIOOPOOHOCTH
cMm. B Ilpumepe 5). BoJjiee TOTO, IIOCKOJIBKY PPMO#1 pasjaraeTcs B
Ccpene SKM-M, MCIIOJIB30BAHHOM B  IaHHOM IIpUMepe (DaHHEe He
[IpeICTaBJIEHE) BO BpPeMsa IIPOBEeOeHMS MCCIEeNOoBaHMig, MCCJeIOBaHME Ha
NHP wMOXeT IOeMOHCTPMPOBATH IOaxe OOJbllee YJIYyUIlleHME I[I0 CPpaBHEHMIO C
[IOKAa3aHHEIM B JaHHOM IIpUMepe.

DpuMep 4: UccrnemoBauue Memuer MDX

Memies mdx ABJSAETCA IOIPMEMIIEMOM M XOPOIO OXapaKTepM30BaHHOMU
MOOEJIBI0 MEIIEeUHOM OucTpoduu [iomeHHa (MOI) Yy XMBOTHOTO, COIepXalen
MyTalMio B SK30He 23 T'eHa IUCTPpOdMHa. M3BECTHO, YTO aHTUCMHCIOBAaSA
nocjienoBaTeJIbHOCTE M23D (SEQ ID NO: 2) BHBHBaeT I[IPOIYyCK 5SK30HA
23 M BOCCTAHORJIEHME DKCIPecCUM OQYyHKUMOHAJBHOTO IMCTPpOdMHa. Mbmmam
MDX B BO3pacrTe 6-7 HemeJb OejaJiM OIOHOKPATHYK MHBEKLIUID B
XBOCTOBYI BeHY Jmbo PPM04225, smbo PM04225, yKazaHHEX B Tadjuie

Huxe, B mose 40 Mr/xr, Jmbo QMU3MOJIOTUUECKOI'O pacTBoOPpa.

HazBaHue HauenuBamomaa TS SEQ , ,
IocyienoBaTeJIbHOCTE (TS) ID NO. ” ’

PM04225 GGCCAAACCTCGGCTTACCTGAAAT 2 EG3 H

PPM0O4225 | GGCCAAACCTCGGCTTACCTGAAAT 2 EG3 -G—Rg

Kaxk PM04225, Tmak m PPMQ04225 ObJIM IIOJIYUEeHH C IIOMOIBLI cCIoco®a
A ning PMO M criocoBoB KOHBOIMpOBaHMA CPP, ONIMCaHHBEIX BHIIE.
O6paboTaHHHX MBIIEM YMepmBJIAIM uepes 7, 30, 60 m 90 nmHew
nocjie MHBEKUUMM OIHOKPAaTHOM  HO3BH (n=6 ©mJsg KaxXIoW TPYIIH) .
OIuadparMy, cepnlle ¥ OPpaByw UeTHPEeXIJIaBYK MHIILY aHaJIM3UPOBAJIA
METOIOM BECTEepH—OJOTTHUHTA OJA OIpelejieHrMd OpoOyLuMpoBaHMA Oesika
nucTpodmHa u  MeTomoM OT-IIIP 1Ojs omopelelleHMS T[IPOLEeHTHOW IOoJu
Iponycka 5SK30HOB, a JIeBYyK UeTHpeXIJIaByl  MBIIIY  MCCJIeOoBaJiu
UMMYHOTHCTOXUMUUECKY ¥ OKpamvBaiau H/E (IeMaTOKCUMJIMH ¥ DO03UH)
TaK, Kak ONIMCaHO BHIIE.
BoccTaHoBJeHMe OeJika IOUCTPOOMHA KOJIMUECTBEHHO ONpelesdanu C

IIOMOIIBIO BeCTepH—GHOTTMHI‘a, n IIPOLIEHT IIPOITy CKa SK30Ha 23
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onpeneisidjn ¢ nomombo OT-IIIIP, B kKaxXIoM CJiydYae — TakK, Kak OolIMcCaHO
BHIIE .

PesynbraTel OT-IIIIP M BeCcTepH-OJOTTMHIAa I[IOKasz3aHHE Ha ¢uUIypax
5A-10B m B Tabamumuax HMxe. HeoxmoaHHO, PPM0O4225 wmHIOyUMpOBAaJ
3HAUMTEJIEHO ©OoJlee BHCOKME U YCTOWUMBHE YPOBHM BOCCTAHOBJIEHUHA
OVUCTpOoOMHA M IIPOIIyCKa 5HDK30Ha 23 O cpaBHeHu c PM0O4225, mnpuueMm
caMble BEICOKME YPOBHM Habjwomaluchk dYepe3 30 OHeM TI[OCJe MWHBEKUUMU.
Fme OoJjiee HeOXMOaHHO, 4uTO PPM0O4225 yBesiMuMBaJ YPOBEeHbL IUCTPOOMHA
B Ccepnlle, Torma kak PM04225 He oKa3HBaJl TaKOoT'O MOEVCTBUA; IIPU
nprMeHeHn PMO4225 He HaOmomalyM OUCTpO®MHA M IIPOIlyCKa 5SBK30Ha B

ceplne BO BCe MOMEHTH BPEMEHM.

KonmmuecTBeHHada oOlleHKa ©OeJika ,HI/ICTpO(bI/IHa B IPpoLeHTaX OT BeJsika

OuKoTo Tuna (% WT) C NOMOIb BeCTepH-OJOTTUHTA

CoenuHeHUe PMO4225 PPM0O4225

JeHb 7 30 60 90 7 30 60 90
TxaHb
UeThpexIJylaBad Mbllla 1,1 2,3 1,6 0,7 20,7 28,1 20,8 8,2
Iuadparma 1,4 1,9 1,3 |0,6| 14,5 15,2 9,8 2,3
Cepnue 0 0 0 0 2,0 1,0 0,9 0,1

[lpoLieHT MpoIlycka ®KB0OHa, OlpefellIeHHb MeTomoM OT-IILIP

CoenuHeHMne PM0O4225 PPMO4225

IeHb 7 30 60 90 7 30 60 90
TxaHb
UeTppexIviaBasd MblIlla 21,2 5,5 7,9 2,8 61,5 42,02 | 28,8 6,9
Ouadparma 29,9 |1 2,6 | 0,5 0 51,6 | 36,76 | 3,05 0
Cepnue 0 0 0 0 13,15 | 2,64 0 0

Pe3syJlbTaTH WMMMYHOTMCTOXMMMM TIIOKasz3aHH Ha ourype 11. 3pecs
PPM0O4225 BOcCCTaHaBJAMBAET IOUCTPOOMH B UeTHPEexXIJIaBOM MHIIle, ToTOa
Kak 4225 OBy CJIOBJIMBAET KIIATHUC TEI» naTTepH DKCIPeCCUn.
PaBHOMEpPHOE paclHpenesyieHMe OUCTPOOMHa IIPpM JIEUEHMM C I[IPMMeHeHUEM
PPM0O4225 YKa3EBaeT Ha TO, uyTO  MacmTabHoe HalleJIMBaHuUe Ha
CKeJIeTHHE MBI JOCTWAMMO. PPM0O4225 3HaUMTEJIBHO YIIYUNMII OOCTaBKY
1o cpaBHeHU©O Cc PM04225 in vivo.

Mpumep 5: Iponyck 5kB0Ha 53 y OpvMaTOB, He SBJISIOIMXCSH
yejijoBekoM (NHP)

Ehijele)si IOOIOJIHUTEJIBHO IPOOEMOHCTPUPOBATH 20PEeKTMBHOCTD

IIPOITyCKa SK30HOB IIpM IIPVMMEHEHNMNM aHTHVMCMEICJIOBEX OJIMI'OMEPORB PPMO,
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MCIIOJIE30ORaJIM IIprMMaTOoB, He ABJIARIIMXCA YeJIOBEeKOM. B wuwacTHOCTH,

oBesbAaHaM BUIa Cynomolgus, VIMEIMM

HellIOBpeXIeHHEEe MEBEIMIEYHEIE

TKaHM, BHYTPMBEHHO BBOIMJIM PPMO#1, PMO#1 (M3 nOpuMepa 2) WM

@MBMOHOPMH@CKMIZ pacTeOpP B COOTBEeTCTBMA cO cxeMom BBelcHNA,

IpUBeOeHHOV B Tabiuile HUXe:

CxeMa BBegeHus1 st Cynomolgus spp

Konnue
Josza
T'pymrmna CoenmnHeHMUE CTBO B CrpaTeruss OJOCTaBKU
(MT/KT)
Tpynre
1 PPMO#1 20 3 1 2 3 4 Hepenn
2 PPMO#1 40 3
1 pa3z B HepeJio, BCerTo 4
IO3EL
3 PPMO#1 80 3
KMBOTHEIX YyMePIBJIAIN
yepes 48 yacoB Iocje
4 PPMO#1 160 3 1%
nocJiegHey OO3H, B OeHb
5 PMO#1 40 3 22
duBMoJIOT MY
6 eCcKUum 0 2
pacTeop
1 30 gHeun
@ SAC
7 PPMO#1 40 2 OOHOKpaTHas Oo3a B OeHb
1 ¢ 4-HemgenbHEM
BOCCTAaHOBJIEHMEM
1 60 pHel
. o
8 PPMO#1 40 2 OmHokpaTHasI OoB3a B OeHb
1 ¢ 8—-HeIgelbHEM
BOCCTAaHOBJIEHMEM
B OaHHOM MCCJIeIOBaHUM KVIBO THEBIX OlleHMBalT, BKJIIOUA I

KIIMHMYEeCKYKR OLEeHKY (HaanMep, OLIeHKY KOXM "M MeXa, IEIXaTeJIbHBIX

50PeKTOB) M M3MepeHMA MaccCH Tejia. O00pa3Ubel KPpOBM M MOUM OTOMPAaKT
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10 MeHbIIeM Mepe Iepel HadaJloM MCccJleIoBaHMA UM uepe3 24 uyaca Ioce
[IepBOM OO3H UM IIOCJeIHeM OO3H (T'Ie 2TO IPUMMEHVMO) .

[Ipr KaxIoM 3allJIAHMPOBAHHOM BCKPHTUM WM YMEPMBJIEHUM 1n
extremis cobupaiu CpesH oradparMel, TJIaoKUx MBI
IOIBEHAOlaTUIIEPCTHOM KUIIKM, I[IMIEBOOa M AOPTH, UYeTHPEeXTJIaBOWM MHIIIIH,
OeJIb TOBUIOHOM MEIIIIEL, IBYTJIaBOM MEBIIITEL u cepnua n OEICTPO
3aMopaXmrBalM. IIpOLEeHTHYID OOJIO IIPOIlyCcka DK30Ha b1 omopemesdaamM cC
ucrnoJib3oBaHmeM OT-IIIIP Tak, KaK OIMCAaHO BHIIE.

Hpmep 6: HccienoBaHMe BaBUCHMMOCTM OTBETa OT IOOSBH N4 MEIIEN

MemiaM MDX B BO3pacTe 6-7 HeIeJlb OCYUWeCTBJIAJM OIHOKPATHYIO
VHBEKLMIO B XBOCTOBYI BeHY Jmbo PPM04225, mmbo PM0O4225, oOIMCaHHEX
Bome, B poszse 40 wmr/kr, 80 wMr/xr wmiam 120 MU/KT (n=6 B KaxOou
Tpynmne) .

OBpaBoTaHHEIX MHIIEN YyMepmBJISAIM depes 30 OHeM II0CJie MHBEeKLUM.
InadparmMy, UYeTHpexXIUIaByKl MEHIILYY ¥ Ccephlle obOpabaTHBaM OJA aHalM3a
METOLOM BECTepH-OJIOTTMHITA IJIA OlpelesieHMsa IpoOyLMpoBaHMa OeJika

INCTpOodMHA HA OCHOBE ONMCAHHOTO BHIIE IIPOTOKOJIa BEeCTEepPH-OJIOTTUHI A

(MCIIOJNIL3YeMOoT O, HalpuMep, B npuMepe 4) co cJlenyIomMUMIMI
MOIOMUPUKALIMAMA &
[lapameTp [IpOTOKOJI BECTEpPH— Mommdmkaumm
OJOTTUMHIa M3 [IpMMepa | IPpOTOKOJIa BEeCTEepH-—
4 BJIOTTUHT A
KojimuecTBEeHHOE RC DCProtein Assay MeTOon BCA
omnpenesyieHMe OeJiKka Kit
Crammusa OJOKMPOBKU B TeueHMe HOUM IIPU 1 yac mOpmM K.T.
40C
MHKyBUpOBaHME C 1 yac opm K.T. B TeueHmMe HOUM IIpPU
[IEPBUYHEIM aHTUTEJIOM 4°c
Kouuenrpaumsa 1:20 1:500
[IEPBUYUHOTO aHTUTeJa

BoccTaHOBRIIEHME OeJylka OUCTpOdMHaA B % OT IMKOTO THUIIa

npelcTaBJIEHO B Tabiuile M Ha ourypax 12-15.

KonmnuecTBeHHas1 OlLleHKa Oellka IUCTPOOMHA B MPOLIEHTAX OT

fenxa mguxoro Tuna (% WT) C IOMOWEBEI BeCTEepH—-OJIOTTUHIA

CoenmmHeHME PM04225 PPM0O4225

Oosa (Mr/KT) 40 80 120 40 80 120

TKaHb

Huadparma 0,80 0,97 1,83 |8,02| 26,03 42,77
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Cepnue 0,13 | 0,24 | 0,34 |0,61| 6,34 19,48
UeTHpexTJlaBas MBIIA 3,5 2,6 3,0 43 90 144

HeoxnaHHO QOaHHEE IIOKa3HBAKT, 4YTO OIHOKpaTHasd nosza PPM04225
YyBeJIMUMBaeT YPOBHM IOUCTPO®MHA IO303aBUCUMEIM OO0pa3oM Yy Memmer mdx
B SHAUMTEJILHO U CYIeCTBEHHO OOJIbIIel CcTeIlleHM, ueM PM04225.

IpuMep 7: WccienoBaHMe OMadparMel M cepmila Memerr MDX MeTomoM
NTrX

MemmaM MDX B BO3pacTe 6-7 HeIeJlb OCYHMEeCTBJIAJM OIHOKPATHYIO
MHBEKIMIO B XBOCTOBYI BeHy PPM04225 B pmose 80 MI/KD WK
GM3BMOJIOTUUECKOTO pacTBoOpa, a MellaM »IUMKOT'O TUlla B BO3pacTe 6-7
HeneJb - OOHOKPAaTHYIO VHBEKINIO OUBUOJIOTMUECKOTO pacTBOpa.
OBpaboTaHHBIX MEBIIEN mdx, MBIIEN mdx, KOTOPEM BBOOMJIN
dUBMOJIOTHUUECKUM PacTBOP, ¥ MHIIeV IOIUMKOTO TUIla YMEePmBJaIu uepes3 30
OHeM IocJie BBeOeHMS OIHOKPATHOM HO3H (n=4 Ha TIpynmny). Pe3yJjbTaThH
VMMYHOTUCTOXVMMM  I[IOKa3aHEl Ha  ourype 19. 3mechb PesyJIbTaTkH
[IOKAa3HEBaKT PaBHOMEPHOE YBeJIMUeHMe IUCTPpOOMHa B TKaHAX, CBA3aHHOE
c 3aboJiIeBaeMOCTbId M CMEPTHOCThI Hopu MO vy MeImer mdx, [IOJy4daBIMX
PPM0O4225.

[Ipumep 8:[Ipomnyck SkB30Ha 53 in vitro (MmueuHHEe TPYOOUKIM)

IIBa coeIMHeHMS, KOTOPEE HalleJIeHH Ha D2K30H 53 #OucTpodmHa
yeJjioBeka (DMD), oInMCaHHEE B IIPpMBeINeHHOM Hmwke Tadauie, PMO#1 wu
PPMO#1, ofa M3 KOTOPHX COIepXaT OIMHAKOBYID IIOCJIeOOBATEJILHOCTE,
OLleHMEAaJIM B OTHOIWIeHUM IpOoIllyCka 5k30Ha 51 DMD B  MBIIEYUHHX
TpyOoukax 3I0POBOTO UeJIOBEKa.

HocnenoBaTenbHOoCTHM PMO#1 wm  PPMO#1 s skB80oHa b3 DMD

YyeJIOBEeKa .
HanenmmpBawia g TS SEQ ID
HazBaHMe 57 37
rocjlenoBaTeJIbHOCTE (TS) NO.
PMO#1 GTT GCC TCC GGT TCT GAA GGT |H53 (+36+060) EG3 H
GTT C
PPMO#1 GTT GCC TCC GGT TCT GAA GGT | H53(+36+60 EG3 GRO6AC
GTT C R6G)

B wacTHOCTM, MMOOGJACTH 3O0POBOTO UYeJloBeKa (BeCeB 5-6, SKB-
F-SL, npuobpeTeHHEN N Zen—-Bio, Inc.) KYJIE TUBUPOBAJINU oJd

OOCTMXeHMA KOoHQIzHTHoCTM 80-90% B cCcpenme SKM-M, 1ocJjie UYeTro
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MHMLIUMPOBaJIM OUOOEepeHUVMPOBKY I[IyTeM MHKYOMpOBaHUA B Cpele C
HM3KKM CoOepXaHreM CHBOPOTKM (SKM-D, Zen-Bio, Inc.). Uepe3 O4Tb
OHe¥V mnocje IuddepeHUMPOBKM 3peJible MHIIEUHHE TPyOOUKM MHKYOMPORBRAU
C BHIIeyKa3aHHEMM COeOMHEHMAMM B pPa3JIMUHEIX KOHIEeHTpaluuax (a
uMeHHo 40 mxM, 20 mxM, 10 MxM, 5 MmMxM, 2,5 MM m 1,25 MxM). IlocJe
OeBAHOCTa WeCTM YacCOB MHKYOMPOBAHMUA MHIIEUHBE TPYOOUKM IIPOMEEAJIU
OCB m JusupoBalM JusmpyiomuMm Oydepom RLT m3 Habopa RNeasy Micro
(Cat # 74004, Qiagen). O6Gmas PHK OwpUla BHIOeJIeHAa B COOTBETCTBUM C
pekoMeHIaluuen IIPOM3BOOUTENA, 3a VCKJIIOUEHMEM TOT'O, 0JId
sionpoeaHusa PHK mcnosbs3oBangmn 20 MKJI BOOH, He conepxamen PHKas.
UToOB ONpPelesIMThL I[POIYyCK BSK30Ha 53, BHBHBaAeMeEl ODOUMU
coeIMHeHMsAMM, ObJla OpoBeleHa IByxXcTamuMHasg OT-IIIIP c »meTeKLUMeN IO
«KOHEeYHOM Touke». B UYacTHOCTH, ceMb MHUKPOJUTPOB ofme¥ PHK
CHadajla HoOBeplajiM oOpaTHOM TpaHCKpunuumu B kIJHK c nomombio Habopa
O0JiE CHHTesa IepBoM Uemnu SuperScript® IV (Cat# 18091200,
Invitrogen) C MCIOJB30BaAHMEM CJIyUaMHEX T'eKCaMepOoB B COOTBETCTBUU
C MHCTPYKUMAMKM OpoM3BoouTesid. I[P npoBomuiM IIyTeM »JoOaBJIeHUS 5
Mg kIOHK B cMmeck Platinum Tag DNA polymerase PCR Supermix High
Fidelity (Cat# 12532024, Invitrogen) Cc IpanMepamu, KOTOPHE
HalleJJeHH Ha TpaHuly SkK30HOB 51/52 u skx30H 54 DMD ueJjloBeka
[mpsaMon mparimMep CAT CAA GCA GAA GGC AAC AA; obpaTHHM OpaviMep GAA
GTT TCA GGG CCA AGT CA]. MNIP-aMIiMmUK a Lo [IPOBOOUIIN c
MCIOJIb30BaHeM aMILIMdukaTopa BioRad® CFEFX96 B peaJlbHOM BpPEeMeHHU,
UCIIOJIb3Y 4 oporpamMMmy, [IOKa3aHHYyn B TadbJunie 2. SKCIIPEeCCUR
nponykrTor I[P ¢ nOponyckoM wuiaM 0e3 OpOollyCcKa OLeHUBaM IIyTeM
3aTPY3KU 32 MKJI nponykTa [P B cucTeMy LabChip® GX c
UCHoJb30BaHMeM Habopa peareHToB DNA High Sensitivity Reagent kit
(CLS760672, Perkin Elmer). IIpOLeHTHYI OOJIO IIPOIycka 5SK30Ha 53

DMD pacCuMTHBaJIM KaK I[IPOLEHT MOJSIPHOCTM (HMOJIL/ JI) IJIS TIOJIOCH C

NIpOIIyCcCKOM 5BkK30Ha 53 (201 m.H.) IO CpaBHEHMIO C CyMMapHOM
MOJISPHOCTBK IJIS IIOJIOC C mponyckom (201 mn.H.) m ©e3 nponycka (413
II.H.) .

IBYXCTOPOHHUM HeTllapHHM L-KpuTepun CreoOeHTa

(POMOCKeHaCTMT{eCKT/{ﬁ) VMCIIOJIBE30ORaJIM IJIA OLeHKM TOI'O, OTJIMYaKnTCAd JIN
CTAaTUCTHMUECKNM CpellHMe 3SHaUeHMA OBYX TPYIII Opyr' OT IOIpyI'a B Kaxmon

mos3e. 3BHaueHre P < 0,05 cumMTaljloChk CTATHMCTUUECKM 3HAUMMBIM.
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[NporpaMva TepMOLIMKJIIEPa , MCHoNbl3yeMasi OIS aMIMobMKaLmm

aMINIMKOHOBR DMD C NIpPONyCKOM DK30Ha 53 mim Bes3 Hero.

Cramuga TeMIepaTypa Bpewmsa
8. HDeHaTypalusd 94 °cC 2 MMH
9. IeHaTypaums 94 °C 30 cex
10. OmxurT 55 °C 30 cek
11. BJoHTauug 68 °C 1 vmH
12. TloBTOopuUThL cCcTamum 2-4 34 uukJa

13. KoHeuHas B3JIOHT'alMA 68 °C 5 MMH
14. XpaHeHue 4 °C o

Pe3ysbTaTH OpelCTaBJIeHH B Tabjulle HMXe U Ha ¢urype 20. Ha
durype 20 jlaHKM [OTPEMHOCTEM O3HadalT cpelHee * C.0., «[umcio]
X» BHIIe IJIaHOK O3HadaeT OTHOCUTeJIbHOe KpaTHOEe M3MEeHeHMe IIPOLleHTa
IpollyCcKa DK30Ha C nomombio PPMO#1 mo cpaBHeHmMio ¢ PMO#1 npu Kaxmou
KOHLEHTPpaluM, «*» U «**» o3HauaeT 3HauMMOe paszjrume Mexny PMO#1
n PPMO#1 npu 3HaveHunr p < 0,05 migm 0,005, COOTBETCTBEHHO.

[lpolleHT mnOpomycka 5SKB30Ha 53 DMD mnpu OpuMeHeHuu PMO#1 wmu

PPMO#1 B MHIIEUHHX TpPyBOouKaxX UYeJIOBeKa.

CoeoMHeHU [IpoLleHT MNpPOIIyCKa DK30Ha (CpelHee 3HaueHMue =
e/ CTaHOaAapTHOE OTKJIOHEHUE)
Hosa
(MKM) 1,25 2,5 5 10 20 40
PMO#1 1,45+ 2,63t 3,33% 4,78% 8,40+ 12,98+
0,39 0,50 0,47 0,88 0,53 1,21
3,10+ 2,45+ 4,73+ 7,08t 9,45+ 12,08+
PPMO#1 1,07 0,52 1,01 0,48 1,03 1,30

OanHble, TIpeIncTaBJIeHHBE B BHIIENpUBeIeHHOW Tabjauie M Ha
ourype 20, HeOXMIOaHHO IEeMOHCTPUPYIT, UTO 3HAUMTEJIBHO OoJblMe
pesyJIbTaTE II0 IIPONYyCKY 5BK30Ha 53 B MBIIEUHHX TpyDouKax OBIM
OOCTUTHYTH IIpu o00paboTke KJIETOK coeluHeHreMm PPMO#1 10 CpaBHEHUO
c PMO#1 10 MeHBmEV Mepe B KOHIeHTpauusax 5 MxkM m 10 MM, wu
CTeleHb yBeJMUeHMsa Obla HEeOXMIOAHHOM. ITO 3HauMTeJlbHOe YIyudlleHue,
BEepOATHO, OyIeT I[IOKa3aHO M B CPaABHMTEJILHOM TecTe Iin VvIiVvo, TaKoM
KaK MCCIelIOBaHMM Ha I[IpMMaTax, He ABJAKMMXCH dYeJjioBekoM (NHP)
corJylacHo IlpuMepy 5, rme NHP noJsiydajau JeueHMe C IIoMmombin PPMO#1
VI PMO#1, M TIPOINYyCK  DK30Ha 53 OTIPENENIANIM B  Pa3JIMUHBEX
pPeJIeBaHTHEIX MBIMIEUHHX TKaHAX (nompobHoCcTM cM. B llpuMepe 5) . BoJee
TOTO, I[OCKOJLKY PPMO#1 pasjaraercsa B cpeme SKM-M, MCIOJIB30BaHHOM
B IaHHOM IpuMepe (IDaHHHE He TIPelNCcTaBJIeHH) BO BpPeMs I[IPOBeIeHUd
uccJenoBaHmsa, MccilenoBaHMe Ha NHP MoXeT OEeMOHCTPMPOBATE Iaxe

QoJibllee YIIyUdlleHue TI0 CPaBHEHNVIK C TIOKa3aHHEIM B ITaHHOM IIpVIMEpE.
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Bce nyoOiuMkallMM ¥ I[IaTeHTHHE 3asaBKU, LIMTHPYEMEIE B HaCTOAIEM
ITJOKYMeHTEe, BRJIIIOUEHEI B HaCTOAllee OIIMCaHMe IIOCpeICTBOM CCEBEUIKM, KakK
ecJqM OB KaxXIad OoOTOeJibHasg OyOJMKallMa WM I[IaTeHTHasd 3asgBka OvUIM
KOHKPETHO ¥V MVMHIMBHMIYAJIBEHO ODO3HAUEHH KaK BKJIKUEHHEE IIoCpelCTBOM

CCHIJIKI .
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[IEPEUYEHBL I[IOCJIEIOBATEJILHOCTEN

I[locJjlemoBaTeJIbLHOCTL OT 5 ’1@mo

onmcanne 37 mimm oT N-kKoHIa 1o C—KOHIA SRR LD RO
H53A (+36+60) GTTGCCTCCGGTTCTGAAGGTGTTC 1
mdx4225 GGCCAAACCTCGGCTTACCTGAAAT 2
Re¢ RRRRRR 3
Re—G RRRRRRG 4
[IpamMoM mnpanMep,
CBA3HBAKINNCH C
Tpauunen 51/52 CATCAAGCAGAAGGCAACAA 5
SK30HOB YeJIoBekKa U
S3K30HOM 54 uyeJioOBeKa
OOpaTHEI IIpanMep,
CBABBBARIUNCA C
Tpauuien 51/52 GAAGTTTCAGGGCCAAGTCA 6
5K30HOB YeJIoBeKa U
5K30HOM 54 ueJloBeKa
[IpaMoM mpanMep,
CBABHBAKMNUY 3K30H 23 CACATCTTTGATGGTGTGAGG 7
MBI
OBpaTHHI TIpanMep,
CBA3HBAMNUY 3K30H 23 CAACTTCAGCCATCCATTTCTG 8

MBI
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®OPMYJIA MBOBPETEHNA

1. KoHBOTAaT aHTHUCMBCIIOBOTO OJIMTOMepa QopMyJiH (1) :
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[IpUYEeM yKaszaHHasa HalleJIMBawoma s MMOCJIEIOBATEJIBHOCTE
KOMILJIEMeHTapHa calTy OTXuI'a DkK30Ha b3 B npe-MPHK numcTpodmHa,
obozHaueHHOMY Kak HL3A (+36+60) .

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

npencraByggeT cobom SEQ ID NO: 1 (5" TTGCCTCCGGTTCTGAAGGTGTTC-3'),

Toe Kaxnoem TuMMH (T) HeoBd3aTeJIbHO MOpelcTaBJigeT coboM ypalu
1o . 1,
/{/\/ O:H/O
HO
3
[:N:]
N

Q=P ——N{CH3)y

(U) .

4. KoHnsiorar AHTMCMEICJIOBOTO oJmMroMepa

O

\?

M HalleJMBaKmas IIOCIedOoBaTeJIbHOCTE IIpelcTaBJjgeT cobou SEQ ID

XapakTepusyommuicsa TeM, uTo T IIpeIncTaBJigeT coBom

4

NO: 1 (5'GTTGCCTCCGGTTCTGAAGGTGTTC-3’), rme kaxgelt TuMmMH (T)
HeoOsa3aTelIbHO IHIpencTaBligeT codon ypauma (U).

5. KoHwworam AHTUCMEICJIOBOTO oJIMToMepa infe . 1
O %O
HO
3
[:N:]

N

4

O==P——N{CH3},

\jy

XapakKTepusyummicsa TeM, uTo T HOpencTaByisgeT cobou ,

O

¥ HalleJMBawomasd I[IOCJIeOOBaTeJILHOCTL IIpenacTaBygeT cobou SEQ ID NO:
1 (5'GTTGCCTCCGGTTCTGAAGGTGTTC-3") .

6. KOHEBOTAT AaHTMUCMHCIJIOBOTO OJIMTOMepa GopMyJiel (II):
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7. KoHtmloraT AHTMCMEBICJIOBOTO oJIMTOMepa 110 II. o,
]
\[%WH
o
XapaKTepusyomuicsa TeM, UTO KaxXOel X IpedcTaBjisgeT cobon ol
8. KoHtmloraT aHTMCMEBICJIOBOTO oJIMToMepa 110 . o,
XapaKTepusyommuicsas TeM, UTO YKaBaHHBM aHTHCMECJIOBOM  OJIMTOMEP
OpencraBJgeT coboM coeluHeHMe QopMyJH (IIA) :
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10. KoHBOI'aT aHTMCMEICJIOBOT'O oOJMI'OMepa GopMyJiel (IV) :
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12. CDapMaU,eBTquCKaF[ KOMIIO3MLIMA, coepXxalaHAd KOHEBROIT'AT

AHTUCMEICJIOBOTO  OJIMTOMepa o JodoMy 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 »SK30Ha 53, OpMUueM YyKa3aHHHEM CHocof BKJKUaeT
BBeIeHMe CyOBeKTy KOHBOIaTa aHTHUCMECJIOBOTO OJMIOMepa o JnboMy
3 nr. 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 53, mOpuueM YyKaszsaHHHM 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. Cnoco6 mno JjoboMy U3 OII. 18-22, xXapaKTepu3yomUicad TeM,
UTO KOHBOTAT AaHTUCMEICJIOBOTO OJIMT'OMepa BBOIOAT B nHo3e OpuMepHo 30
MT/KT.

24. Cnoco6 no JjoboMy M3 OI. 18-22, xXapaKTepu3ylmuica TeM,
UTO KOHBIAT AaHTUCMEICJIOBOTO OJIMT'OMepa BBOIOAT B nHo3e OpuMepHOo 40

MI'/KT.
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25. Cnoco6 no JjgoboMy U3 OI. 18-22, xXapaKTepu3yomUicad TeM,
UTO KOHBITAT AaHTHMCMEICJOBOTO OJMIOMepa BBOIAT B OO3e OpuMepHO 60
MI/KI.

26. Cnoco6 mno JjoboMy U3 OI. 18-22, xXapaKTepu3yomuUicad TeM,
UTO KOHBITAT AaHTHMCMEICJOBOTO OJMIOMEepa BBOIAT B Oo3e OpuMepHO 80
MI/KIT.

27. Cnoco6 no JjoboMy M3 OI. 18-22, xXapaKTepu3ylmuica TeM,
UTO KOHBITAT AHTUCMEICJOBOTO OJIMT'OMEpa BBOOAT B IOo3e IpuMepHOo 160
MT/KIT.

28. Cnoco® JiedeHMSA MBIIEUHOM OuUcTpodmuu [omeHHa (MIOO) v
cybbekTa, HyXIaomerocd B 2TOM, I'Ie YKa3aHHHM CyOBeKT uMeeT
MyTalMio TeHa OUCTPpOodMHA, KOTOpas MOXeT OBTh CKOPPEeKTHMpOBaHAa IIpU
IIoMOmM TIPOIIyCcKa 5SK30Ha 53, [OpuueM YKa3aHHHM CHOCOO BKJIOUYAET
BBeIeHMe CYyOBLeKTy dapMaleBTUUeCKOM KOMIIOZUIMM IIo II. 12.

29. Crioco06 BOCCTAHOBJIEHMA  pPaMKU cuMTEHBaHMAg  MPHK 104
VMHOYKLIMM OPOOYyLMPOBAaHMA OUCTPOOMHa Yy CyOBekKTa, MMeKIeIlo MyTalllio
TeHa OUCTPOOMHa, KOTOpasd MOXeT OHTH CKOPPEeKTHPOBaHa IIPpU IIOMOIIU
IpolyckKa 5K30Ha 53, mOpuueM YyKaszsaHHHM CHoCOD BKJOUaeT BBeIeHUe
cyObekTy dapMaleBTUUECKOM KOMIIO3UUWM 10 II. 12.

30. Crnocof6 WMCKJIOUYeHUs 5K30Ha b3 m3 npe-MPHK 1nucrtpodmHa B
Xome IpoueccuHTa MPHK vy cy®wbekTa, VMenmero - MyTalMio T'eHa
oucTpodmHa, KoTopas MOXeT OBTb CKOPPEeKTHMPpOBaHA IIPpM  IOMOIM
IpOIIyCcKa BK30Ha 53, nOpuueM YKa3aHHHM CIoco® BKJOUaeT BBeIeHUE
cyOBekTy dbapMaleBTUUECKOM KOMIIO3UIWM IO II. 12.

31. Cnocof cBA3BHBaHMA 5K30Ha 53 npe-MPHK nucrtpodmHa vy
cy®bekTa, MMenmero MyTalMio I'eHa OUCTpodMHa, KOTopas MOXeT OHBTh
CKOPpPeKTHpOBaHa IIPpM IIOMOmM IIPOIIyCKa DK30Ha b3, IpuueM YKa3aHHLHM
crioco® BKJIOUaeT BBeleHMe CcyObekTy dapMalleBTUUECKOM KOMIIOZULMUM II0
on. 12.

IIo DOBEepPeHHOCTHU



Purypa 1

a) HopmanbHas npe-MPHK guctpocduHa

HopmanbHasa 3penasa MPHK guctpoduna

9/

1€€LGG



durypa 2

b) Oeneuuns B ak3oHe 50 npuBoaUT K
HapyLeHUI0 paMKU CYUTbIBAHUA

HedyHKUMOHaNbHbLIN, HECTaOUNbHbIN
ANCTpopuH

9é/e



Purypa 3

c) NMponyck 3k3oHa 51 ob6ecneunBaeT
BOCCTaHOBJIEHUE PaMKU CYNTbIBaHUA

AuctpoduH c BHYyTpeHHeU aeneuuen

WcTouHuk: Ha ocHoBe maTepuanoe Kole 2012.

9c/e



% nponycka, DMD 3k30H 53

100

80

60 7

Purypa 4

KoHueHTpauusa (MkM)

3 Pvo#1

Bl rpvo#1

9clv



durypadA durypa 5B

7 AHeN 30 gHen

CraHpapTtHas kpusas (%WT)

64 16 4 1 .25 0

CranpapTtHas kpusas (%WT)
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CraHpapTHasa KkpuBas (%WT)
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OuctpocpuH (% WT)

Purypa 8A

durypa 8B

BecTtepH-6noT oT-nupP
30- __ 1004
| X
. N 75
29": p,ceﬁggel an*cgnz g E pmo‘()?;ﬁz
. % 50{ pﬁi}fﬁﬁ?B
- 5 :
10*: E. ]
p=0.0353 3 25-
S C ] =0.0268
9*%*9*1*;*!*?“3 xﬂﬁ" Q.i.,,,,".'{.;!vyr@w
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

OHn nocne MHBLEKUUn

-B- 4225-R6G (PPMO)
4225 (PMO)

OHn nocne nHbLeKUun
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Purypa 9A durypa 9B

7 oHen 30 gHen

CrangaptHas kpuBasa (%WT) CraHpgapTHasa kpuBasa (%WT)

16 4 1 .25 0

PMO  PPMO 16 4 1 .25 0

PMO  PPMO
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durypa 9C durypa 9D

60 gHen 90 gHen

CraHpaprtHas kpuBas (%WT)

16 4 1 25 0

CranpapTtHas kpusas (%WT)

16 4 1 .25 0
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OucTtpoduH (% WT)

®urypa 10A ®urypa 10B
BecTtepH-6noT OT-NupP
4 20~
: 9 ] p=0.0004
3- ™ 15-
{ p=0.0005 N -
] ©
: o
2- § 10
. m «
] % ;
1- S 5
. = .
‘ 5 .
] ; e ] '
0 B o m s e T c 0-+—0n e B e e s s s s £ S
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

OHn nocne nHbLeKUUUn

- 4225-R6G (PPMO)
4225 (PMO)

IOHn nocne MHBLEeKUUn
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durypa 11

WT, coneBo#t pacTtBop

MDX, coneBon pacTeop

7 oHen
MDX, 4225-R6G

MDX, 4225

MDX, 4225

30 gHen
MDX, 4225-R6G

MDX, 4225

60 gHen

MDX, 4225-R6G

90 gHewn
MDX, 4225-R6G

MDX, 4225

9é/vl



Purypa 12A

Cepaue - PMO

CranpapTHas kpusas (%-WT) 40 mr/kr 80 mr/kr 120 mr/kr
I ' A

4 2 1 05025 0 g 1\ [ Vo

.

durypa 12B

Cepaue - PPMO
CraHpapTHas kpusas (%-WT) 40 mr/kr 80 mr/kr 120 mr/kr
1 A
\

|
8 4 2 1 05025 Of VT LI
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Cepaue

OuctpodumH (% WT)

durypa 13

PMO PPMO

] T
40 80 120 40 80 120

[osa (mr/kr)
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durypa 14A

Awnadparma - PMO

CraHaapTHas kpusast (%-WT) 40 MI;/KI' 80 er/Kr 120lmr/|<r
24

1 8 4 2 1 b5 2 0 \ M \

CranpapTtHas kpusas (%-WT)
64

32 16

durypa 14B

8

Owacdparma - PPMO

4

2

1

or

40 mr/xr

g

|

80 mr/kr

120 mr/kr
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Ouadparma

Ouctpodomu (% WT)

durypa 15

PMO

PPMO

60-

I
?

20-

o
[T

40

80 120 40

Hosa (mr/kr)

80

120

9é/8l



durypa 16A

YeTbipexrnaBsaa mbiwua - PPMO

CranpgapTHas kpusas (%-WT) 40 mr/kr 80 mirfkr

64 32 16 8 4 2 0 ° ——

120 mr/kr

durypa 16B

YeTbipexrnaesaa mbiwua - PMO

CranpapTHas kpusast (%-WT) 40 mr/kr 80 mr/kr

120 mr/kr

8 4 2 1 5 25 | \f
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YeTbipexrnasas
MbILWILA

Purypa 17

PMO PPMO

AuctpodouH (% WT)

40 80 120 40 80 120

Ho3sa (mr/kr)

92/0¢



21/26

O6paboTka nepeg npucoeanHeHnem

Linkn npucoeaunHeHus

O6paboTka nocne

NPUCOeNHEHNS]
. 1 2 3 4 1 2
Lk Ne: = 1 IRTOA | Hen - | Mpo- [K B - | Mpo- | Tpo-
Cybbenu- po L enTpanu po onuuecteo| Bbigepxu po po
Hua (CE) MblBka |pacTBop'|  3yloLwwmi MblIBKa CE (n) BaHWe Npu | MbiBKA | MblBKa
30% pacTtsop OXM HOM(n) | xomHaTtHOM | [XM 30%
TOI/OXM OMW (n) Temnepa- TOI/OXM
Type (4)
1.4Nr 55n [a)55n 3x55n 55n 536,7; 5 55n [2x55n
6)5,5n, 195 mn
122 mn HOM;
3,2 n MU
2T 7n a)7n 3x7n 2x7n 468,2; 4,25 n 2x7n
6)7n, 195 mn
158 mn H3M;
3,2 n MU
3T 8n a)8n 3x8n 2x8n | 536,7T; 4,25 8n 2x8n
6) 8 n, 195 mn
182 mn HOM:;
3,4 n MU
4:ANr on a)on 3x9n 2x9n | 536,7r; 4,25 9n 2x9n
6)9n, 195 mn
206 mn H3M;
3,6 n MW
5.C 95n |a)9,5n 3x9,5n 2x9,5n| 5552r; 4,25 95n 12x95n
6)9,5n, 195 mn
220 mn H3OM;
3,4 n IMU
6:C 10 n a)10n 3x10n 2x10n| 5552r; 425 10 n 2x10n
©) 10 n, 195 mn
232 mn H3M;
3,45 n MU
7T 11n a)1tn 3x11n 2x11n| 536,7r; 4,25 11n 2x11n
©6)11n, 195 mn
256 mn H3M;
3,57 n AMW

1 mn obosHa4vaeT konuiectso HOM/OXM B oTHOWweHUn 1:1

durypa 18



22/26

O6paboTka nepen NpMcoegMHEHNEM

Llukn npucoegmHerus

O6paboTka nocne

nNpUCcoeaNHEHUS
Limkr Ne: 1 2 3 4 1 2
Cybvegu- Mpo- UOTPA | Hentpanu- | Tpo- | Konuuyectso | Beigepxu- Mpo- Mpo-
HuLa MbiBka | pacTBop' | 3ylOWUA | MbIBKa CE (r) BaHWE NP | MbiBKA | MbiBKa
(CE) 30% pacteop | OXM H3M(n) KomHaTHO | [OXM 30%
Te3/AXM OMW (n) | Temnepatype TOI/AXM
(4)
8:.C 11 n a)iln 3x11n | 2x11 555,2r; 4,25 11n 2x11n
6) 11 nm, n 195 mn
256 mn HOM;
3,64 n AMIA
9:.C 11,5n a)11,5n| 3x11,5n 2X 468,2T; 4.25 11,5n(2x11,5n
0) 11,5 11,5n 195 mn
n, H3M;
268 mn 3,72 n MW
10.4N0r 12 n a)12n 3x12n 2x12 536,7r; 4,25 12n 2x12n
6)12n, n 195 mn
280 mn H3OM;
3,96 n AMWA
1100 136n |a)13,5n| 3x13,5n 2x 721,77, 4,25 13,5n | 2x13,5n
6) 13,5n, 13,5n 253 mn
204 mn HOM;
4,02 n MW
12.T 13,5n |a)135n| 3x13,5n 2x 7217, 4,25 13,5n|2x13,5n
6) 13,5n, 13,5n 253 mn
204 mn H3M;
4,02 n MU
13:T 14 n a)14n 3x14n 2x 14 9419r; 4,25 14 n 2x14n
6) 14 n, n 253 mn
216 mn HOM;
4,02 n MU
14:C 145 n a)y14,5n| 3x14,5n 2 X 9419r; 4,25 145n |2x14,5n
6) 14,5 14,5 n 253 mn
m, HOM;
228 mn 4.1 n MW

durypa 18
(NnpogormkeHune)




23/26

O6paboTka nepea npucoeanHeHnem Unkn npucoeanHenuns | ObpaboTtka nocne
npucoeavHeHus
Limkn Ne: ! 2 — 3 4 ! 2
Cy6reanH Mpombis | LINT® | Herpanusyio | Npombis | KonuyecT | Boigepxusa | [Npombis | MNpomblis
nua (CE) ka 30% A wmn pacteop | ka [IXM | Bo CE (r) HUWe npu ka XM | ka 30%
TO®I/OX | pacTBO H3M(n) | komHaTHOM Te2/OX
M p' OMW (n) | TemnepaTtyp M
e(4)
15:T 15,5n |a)15,5 3x155n 2x15,5 | 721,7r; 4,25 15,5n | 2x15,5
n n 253 mn n
6) 15,5 H3M,;
n, 4,26 n
254 mn MU
16:4MNr 15,5n |a)155 3x155n 2x155 1 721,7r; 4,25 155n | 2x15,5
n n 253 mn n
6) 15,5 HOM;
n, 4,26 n
254 mn OMU
17:A 16n |a)16n 3x16n 2x16n | 9419r; 4,75 16 n 2x16n
6) 16 253 mn
n, 366 HOM,;
MI 44n
OMU
18:A 16,5n |a)16,5 3x16,5n 2x16,5| 721,71, 4,25 16,5n | 2x16,5
n n 253 mn n
6) 16,5 HOM,;
n, 44 n
378mn OMU
19:4MNr 16,5n |a)16,5 3x16,5n 2x16,5| 608,7r; 4,25 16,5n | 2x16,5
n n 253 mn n
6) 16,5 HOM;
n, 4,57 n
378mn MU
20:4nr 17 n a)17 n 3x17n 2x17n | 9419r; 475 17 n 2x17
6) 17 253 mn n'
n, HOM;
390 mn 4,57 n
OMU
21T 17 n a)17 n 3x17n 2x17n | 1159,2r; 4,25 17 n 2x17n
6) 17 311 mn
n, 390 HOM;
MR 472 n
oMU
22:4nr 175n |a)17,5 3x17,5n 2x17,5| 858,7r; 4,75 17,5n | 2x17,5
n n 311 mn n
6) 17,5 H3M;
n, 472 n
402 mn oMU
durypa 18

(MpoLormKkeHune)




24/26

O6GpaboTtka nepep npucoeanHEHNEM Linkn npucoeamHenunss | O6paboTka nocrne
npucoeanHeHus
Lkt Ne: 1 2 3 4 1 2
Cy61>e,qm;4 Mpombie | UMT® | Hentpanusyio | Mpomeis | KonuvecT | Boigepxuea | Mpomeis | MNpomels
vua (CE) | X@ 30% A wmit pacteop | ka XM | Bo CE (r) |  Hue npu ka XM | ka 30%
T®D/OX | pactBO HOM(n) | komHaTHOM To3/OX
M p' OMW (n) | TemnepaTyp M
e (4)
23.T 17,5n (a)17,5 3x17,5n 2x17,5| 888,3r; 4,25 175n | 2x17,5
n n 311 mn n
6) 17,5 HOM;
n, 4,88 n
402 mn OMU
24T 18 n a)18n 3x18n 2x18n | 7491r; 4,25 18 n 2x18n
6) 18 311 mn
n, H3M;
414 mn 495n
OMU
25:.C 18n |a)18n 3x18n 2x18n | 749,1r; 4,25 18 n 2x18n
6) 18 311 mn
n, HOM;
414 mn 51n
OMU
®urypa 18

(NnpogomKkeHue)




OucTtpoduH

Owvadparma

JlamuHuH

Purypa 19

HanoxeHue

MDX
coneBou
pacrtBop

MDX

PPMO §

WT
coneBou
pacTBOp

OuctpoduH

Cepaue

JlTamvHuH

HanoxeHue

9¢/5¢



% nponycka, DMD 3k30H 53

100 7

80 7

607

40 7

20 7

Purypa 20

KoHueHTpauusa (MkM)

3 pPvo#1

Bl rpvo#t

92/9¢
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