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NMUNUAHLIE KOMMNO3ULIUA

3aaBngeMbli NPUOpPUTET

HacTtoawaa 3ageska npeTeHayeT Ha npuoputeT 3agBok  US 61/175770,
nogaHHon 5 maa 2009 r., n US 61/299291, nogaHHoun 28 aHsapa 2010 r., cogepxaHue
KaXxaoro 13 KOTopbIX BKNIOYEHO Cloga NOCPEACTBOM CChISKN.

ObnacTtb TEXHUKU

N306peTeHne oTHOCUTCA K obnactv AOOCTaBkKM TepaneBTUYECKOrOo areHta c
NCnonb3oBaHMEM NUNUAHBLIX YacTuly. B 4yacTHocTu, usobpeTteHne npeagycmaTpuBaeT
KaTUOHHbIE NUNUAbLI U NMUNUOHbIE YaCcTULbl, coaepXallume Takme nunuabl, ABRAKLWMecs
npeanoyYTUTENBbHLIMKU ANA iN ViVo AOCTABKU HYKNEUHOBLIX KUCIIOT, @ TakKe KOMMO3ULUK
HYKNEMHOBAs KUCNOTa-NUMNUAHasa 4yactuua, NpurogHble Ang in vivo TepaneBTUYECKOro
npuMeHeHna. [ononHUTenbHO, n3obpeteHne npeaycmaTpuBaeT cnocobbl NonyvYeHus
TakMx KOMMO3WLMK, a Takke cnocobbl BBEAEHUSI HYKIIEMHOBLIX KUCNOT B KMNETKU C
UCMONb30BaHMEM TaKUMX KOMMO3WUWUW, Hanpumep, Ana JNevYeHus  pasnu4yHbIX
©0ne3HEHHbIX COCTOSIHUNA.

YPOBEHb TEXHUKM

TepaneBTUYECKME HYKIIEMHOBbLIE KUCMOTbl  BKIKOYAKOT, HanpuMmep, Manble
uHtepdpepupytowme  PHK  (siPHK), mwukpo-PHK  (miPHK), aHTucmbicnoBble
ONUIOHYKeoTUabl, pubo3MMbl, NNasmuvabl U1 VMMMYHOCTUMYSUPYIOLLNE HYKITEUHOBbIE
KMCNOTbI. Takue HyKNeMHOBble KUCIOTbl AEWCTBYIOT NO pasfnyHbiM MexaHusmam. B
cnyyae siPHK wuwnu miPHK, Takume HyknemHoBble KWUCROTbl MOTFYT MOHWMXaloLWe
perynupoBaTb BHYTPUKIIETOYHbIE YPOBHU KOHKPETHbIX 6EnKoB ¢ NOMOLLBIO npouecca,
Ha3BaHHoro PHK-uHTepdepeHumen (PHKu). lNMocne BeBeaenua siPHK wnu miPHK B
uuTonnasmy KreTtku, Takve apyxuenodedHble PHK-KOHCTPYKTbI MOTyT CBA3bIBaTbCA C
f6enkom, HasBaHHbiIM RISC. Cwmbicnosas uenb siPHK wnu miPHK yaangetca wus
komnnekca RISC, ¢ obpasoBaHumem B RISC Matpuubl, KOTOpaa MOXeT pacrno3HaBaTth U
ceasbiBaTb MPHK ¢ nocnegoBatenbHOCTLIO, KOMMNEMeHTapHoM K cea3aHHon siPHK nnu
miPHK. lMocne cBasbiBaHna komnnemeHTapHon MPHK komnnekc RISC pacwennset
MPHK w©n BbicBo6oxaaeT pacwenneHHble uenu. PHKu  moxeT obecneuvsatb
MOHWXAIOLWWLYIO  perynauuio  KOHKPEeTHbIX  BenkoB  nNyTeM  HauenuBaHua  Ha

cneuundumyeckyo aecTpykumio cooteeTcTByoler MPHK, koanpylowen cuHtes Genka.



TepanesTudeckne obnactm npumeHeHna PHKu  4pesBbl4alHO  LUMPOKM,
NMOCKONMbKY MOryT O6biTb CUHTE3upoBaHbl KOHCTpykTbl SiPHK n miPHK ¢ nwo6on
HYKNeoTUAHOM MOCeAoBaTeNnbHOCTLIO, HanpasneHHoW npoTue 6enka-mvweHu. [o
HacTodwero BpeMeHu, KOHCTpykTbl SiIPHK npoaemoHcTpypoBanu cnocobHOCTb K
crneunduyeckon noHuxawLwen perynaumm 6enkoB-MULLEHEN Kak Ha in vitro, Tak W in
vivo mogenax. B pononHeHve Kk aToMmy, KOHCTPYKTbl SiPHK B HacToswee Bpems
NpoXoaAT KNUHUYECKUE nccnegoBaHus.

OpgHako, aBymMa npobriemamu, B HacTosdllee BpeMd CToAWMMU nepen
koHcTpykTamu siPHK wnn miPHK, aenawTtca, Bo-nepBbiX, MX 4YyBCTBUTENBHOCTb K
rmMaponuay Hykneason B nMnasme U, BO-BTOPbIX, WX OrpaHUYeHHas CcnocobHOCTb
nosiydatb JOCTYN K BHYTPUKNETOYHOMY KOMMAPTMEHTY, rAe OHU MOryT CBA3bIBATbCH C
RISC npun cuctemHom BBegeHun B Buae cBobogHbix sSiPHK unn miPHK. Takue
ABYXLENOYeYHble KOHCTPYKTbl MOryT ObiTb CTabunuanpoBaHbl MyTEM BKMIOYEHUS B
MOMEKyny XWMUYECKM MOANMDULMPOBAHHBIX HYKNEOTUAHBIX JIMHKEPOB, Hanpumep,
docoTnoatHelx rpynn. OaHako, Takme xuMmyeckue moaudukaumm obecneymsaroT
TOMNBbKO OrPaHUYEHHYIO 3aLUUTY OT rMOPONmM3a HyKneasom U MOryT CHU3UTb aKTUBHOCTb
KOHCTpyKkTa. BHyTpuknetouHom poctaBke siPHK mnu miPHK moxeT cnocobcTtBoBaTb
NCMoNb30BaHWE CUCTEM-HOCUTENEN, TakUX KakK NMosIMMEPbI, KATUOHHbIE SIUMOCOMbI, UK
XuMmyeckas  Moaudukauusa  KOHCTPYKTa,  Hanpumep, NyTeM  KOBaSIEHTHOro
npucoeauHeHns Mosiekyn xornectepuHa. OgHako, TpebylTca yCOBEPLUEHCTBOBAHHbIE
CUCTEMbl OOCTaBkuM Ana nosblweHna adpdekTuBHocTM Monekyn siPHK u miPHK wu
YMEHbLUEHUE UNK yCTPaHEHUE NOTPEOHOCTU B XMMUYECKON Moaudukauuu.

AHTUCMBICIIOBbIE ONUIOHYKNEOTUAbl U PUBO3MMbI MOTYT Takke WMHrMbuposaTb
TpaHcnaumw MPHK B ©Genok. B crnyyae aHTUCMBICIIOBBLIX KOHCTPYKTOB, Takue
ogHouenoveyHble  OE30KCUHYKINEWMHOBbLIE  KUCIIOTbl  MMEKT nocnegoBaTesibHOCTb,
komnnemeHTapHyto MPHK 6enka-mvweHn, n moryt casbiBatbed ¢ MPHK nytem
cnapmBaHna ocHoBaHuin no YoTcoHy-Kpuky (Watson-Crick). 3To cBAsbiBaHWe wnu
npepoTBpallaeT TpaHcnaumo ueneson MPHK n/vnn nunummnpyet gerpagaumio MPHK-
TpaHckpuntoB PHKaszonm H. BcneacteBme 9TOro, aHTUCMBICIIOBLIE OJSIMIOHYKNEOTUADI
obnagalwT OrpoOMHbIM MOTEHUManoMm crneundpunyHocTn gencreua (T.e., MOHWXKawoLWas
perynauma 6enka, accoUuMMPOBAHHONO C KOHKpPeTHOM 6onesHbto). [lo HacTosawero
BpPEMEHU, Takue coeANHEHUSA NPOAEMOHCTPUPOBArM NEPCNEKTUBHOCTb B HECKONMBKUX in
Vitro v in vivo mogensx, Bkro4aa Moaenu BocnanutensHoro 3abonesanus, paka n BAY

(0630p Agrawal, Trends in Biotech. 14:376-387 (1996)). AHTUCMbICNIOBbIE MOJSEKYIIbI



MOTYT TaKXe BSIMATb Ha KITETOYHYIO aKTUBHOCTb MyTEM cneuuduyeckon rubpuansauum
¢ xpomocomarnbHon [OHK. B HacTosillee BpeMs NpoOBOAATCA KIIMHUYECKUE OLEHKU
NPOABUHYTbIX CTaAuMA HECKONbKUX aHTUCMbICIIOBbLIX JIEKapCTBEHHbLIX CPeAcTB Ha
yenoseke. MWLWIEHM Takux neKapCTBEHHbIX CPEeACTB BKAOYAKT TreHbl bcel2 wu
anonunonpoTtenHa B u npoayktel MPHK.

OgHa u©3 XOpoWO WU3BECTHbIX NpobnemM WCMNonb3oBaHUA TepaneBTU4ECKUX
HYKJTEUHOBBIX Kucrnot OTHOCUTCA K CTabunbHOCTU docoanacpupHom
MEXHYKNeOTUOHON CBA3W U YyBCTBUTENbHOCTM 3TOr0 JMHKEpa K Hykreasam.
MpucyTcTBUE 3K30HYKNeas M SHOOHYKNeas B CbIBOPOTKE MPUBOAUT K ObICTpOMY
rTMAPONU3y HYKNEWHOBLIX KUCNOT, cogepxawmx dgocoanarpHbie MNUHKEPLI, WU
NoaTOMYy TepaneBTUYECKNE HYKITENHOBBIE KUCITOTbl MOTYT UMETb O4YEHb KOPOTKOE BpeMS
nonyebiBeAeHNA B CbiBOPOTKEe Unun B knetkax (Zelphati, O., et al., Antisense Res. Dev.
3:323-338 (1993); n Thierry, AR, et al., pp.147-161 B Gene Regulation: Biology of
Antisense RNA and DNA (Eds. Erickson, R.P. and lzant, J.G.; Raven Press, NY
(1992)). TepaneBTUYECKME HYKMNEWHOBLIE KUCIOTHI, pa3pabaTbiBaeMble B HacTosllee
BpeEMs, HE WCMONb3yT OCHOBHOM ocoananpHON XUMUKU, MNPUCYTCTBYIOLLEN B
NPUPOAHBLIX HYKIMENHOBBIX KMCIIOTax, U3-3a 3TOW U ApYrnMX U3BECTHBIX Npobnem.

OTa npobnema 4acTMYHO pewaeTca MNyTeEM XMMUYECKOM MoaudmKaumu,
YMEHbLIALWEN CbIBOPOTOYHYK MW BHYTPUKNETOUHYIO Aerpagaumio. bbinv mcnbiTaHbl
Moaudumkaumm  MexHykneotumgHoro docdoanapupHoro MocTUKa (Hanpumep, C
ucnone3oBaHnemMm cocdopoTnoatHon, mMmetundocdoHaTHON mMnu docdopamMmaaTHON
CBA3€er), HYKNEeOTMAHOro OCHOBaHWA (Hanpumep, S5-NPONUHUNNMUPUMUANHBI), WK
caxapa (Hanpumep, 2'-moauduumpoBaHHble caxapa) (Uhlmann E., et al. Antisense:
Chemical Modifications. Encyclopedia of Cancer, Vol. X., pp. 64-81, Academic Press
Inc. (1997)). Opyrve aBTOpbl MNbITANMCb MNOBLICUTL CTABUIIBHOCTL C MOMOLWbLID 2'-5'
caxapHbix cBasen (cMm., Hanpumep, nateHT CLIA Ne 5532130). lMNMpeanpuHumanuck
nonbITKM BBeAEHUA Apyrux usaMeHeHun. OOHaKO HU OAHO U3 ITUX pPELUEHUN He
OKa3anocb NOSIHOCTBLIO YAOBNETBOPUTENBHBLIM, U in Vivo CBOBOAHbIE TepaneBTUYeckue
HYKNENHOBbIE KUCIOTbI NO-NPEXHEMY UMEIOT JIULLL OrpaHUYEHHY 3PPEKTUBHOCTD.

B gononHeHue Kk 3TOMy, Kak oTMe4anocb Bbiwe B cBa3n ¢ siPHK n miPHK,
ocTalTCca Npobnembl, CBA3aHHbIE C OrMPaHUYEHHON CMOCOBHOCTBIO TepaneBTUYECKUX
HYKNENHOBBIX KUCIIOT MPOXOauTb 4Yepes3 KneTouyHble MembpaHbl (cMm. Viassov, et al.,
Biochim. Biophys. Acta 1197:95-1082 (1994)), u npobnembl, accouuMmMpoBaHHbIE C

CUCTEMHOWM TOKCUYHOCTBLIO, Takue Kak KOMNnNeMmeHT-MmeanmnpoBaHHad aHaCbVIJ'IaKCVIFI,



M3MeHeHNa koarynupymowlen cnocobHoctn u umtonenusa (Galbraith, et al., Antisense
Nucl. Acid Drug Des. 4:201-206 (1994)).

HecMoTpa Ha OOCTUrHYTBIM B MocriedHee BpeMs nporpecc, y cneuvanuctos
octaeTcad  noTpebHOCTb B YCOBEPLUEHCTBOBAHHbLIX  KOMMO3UUMAX  NUNuag-
TepaneBTMYecKas HYKNenHoBasa KUCIoTa, KoTopble Obinn 66l NpUrogHbIMKM Ans obuero
TepaneBTUYECKOro npuMmeHeHusd. [lpeanovytutenbHo, Takue Komnosvumm ByayT
WHKanNCynupoBaTb HYKMNEWHOBbIE KUCMOTblI C BbICOKOW 3PEEKTUBHOCTBIO, WMETb
BbICOKME 3HA4YeHUs COOTHOLLUEHUA JeKapCTBEHHOEe CpeAcTBO:NuNuA, 3awuwatb
WMHKaNCynNUpOBaHHYIK HYKITEVMHOBYIO KMCMNOTY OT Aerpagaumm u KnupeHca B CbIBOPOTKE,
obnagaTtb NPUrogHOCTLIO AN CUCTEMHOW AOCTaBkU M obecneymBaTb BHYTPUKNETOUHYIO
AOCTaBKy WHKanNcyrnmMpoBaHHOW HYKNEWHOBOW KUCIOThLI. B gononHeHue K aToMy, Takue
yacTvubl  NUNUO-HYKIEMHOBasd  KUCNoTa  JOMMKHbl  XOPOLWIO  NEePeHOCUTBCA U
obecneunBaTb AOCTATOYHbIM TepaneBTUYECKMIN MHAEKC, TaK YTOObl fleyeHne naumneHTa
a(ppekTMBHOM O030M  HYKNEWHOBOM KWUCIOTbl He 6bIN0  accouMmpoBaHO  CO
3HAUYUTENBHOM  TOKCUMYHOCTBIO  W/MNKU  puckoM  ana  naumeHta. W3o06peTeHue
npegycMmaTpuBaeT Takme KoMno3vumm, cnocobbl M3roTOBEHUA KOMMNO3ULMIA, U CMOCOObI
NPUMEHEHNA KOMNO3ULMA ONS BBEAEHUSA HYKIEMHOBBIX KACIIOT B KNETKU, B TOM 4YUChne
ansa nevyeHnsa bonesHen.

CyLLHOCTb U3006peTeHud

N306peTeHne npegycmatpuBaeT NUNUAHbIE  KOMMO3vMUMK,  cogepXalume

KaTUOHHbIN  nunua  dopmynel (1), HenwTpanbHblh nunua, crtepon u 30 wnu
A XalB Xb\A

MoauduumposaHHbin N3l nunua, rae dopmyna (1) umeeT Bug n ,
B KOTOpPOW

kaxablii M3 X2 n X°, B KaxaoM oTAENBLHOM Cryyae, HeaaBucuMo obo3HavaeT Crg
ankunew;

npaeeH 0, 1, 2, 3, 4, unn 5;

A B kaxxgom otaenbHoM criydae obosHavaeT NRz vnu umknudeckun dpparmeHT,
Heoba3aTenbHO 3aMelleHHbIn 1-3 R;

B obosHavaeT NR vnu uuknuyeckuin coparmMeHT, Heoba3aTenbHO 3aMeLLEHHbIN
1-2 R;



.R’

oL, he

o 2
Kaxabih R HezaBucumo obosHavaet H, ankun, R ynu  R? ; Npu

yCroBuM, 4TO MO MeHbllel Mepe oauH R npeactaeBnset coboit
N _R!
Ny
R2
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R?, B KaxOOM OTAEMbHOM CRyvae, He3aBUCMMO 0BO3HaYaeT ankum, ankeHun,
ankvHWn, reTepoankus, retepoarnkeHun unu reTepoankMHun; Kaxabl M3 KOTOpbIX
Heoba3aTenNbHO 3aMeLleH OAHUM MU HECKOSTbKUMU 3aMECTUTENAMU;

R® B KkaXaoM OTOENbHOM Chyvae, He3aBUCMMO OBO3HauaeT amnkwn, amnkeHun,
ankvHWN, reTepoankun, reTepoankeHun WnM reTepoankMHun, Kaxabll M3 KOTOpPbIX
HeobA3aTeNbHO 3aMelleH OOHMM WINKU  HECKONbKUMWU 3aMecTUTenamMu (Hanpumep,
rmapodunbHbIM 3aMECTUTENM);

Y, B K&XAOM OTAENbHOM Criyyae, HeaaBucumo obosHadaeT O, NR* unu S;

R*, B KaXJOM OTAeNbHOM crydyae, He3aBUCUMMO 0B03HauyaeT H, ankun, ankenun,
ankvHWN, reTepoankun, reTepoarnkeHun UnM reTepoankMHWUn; Kaxabll M3 KOTOpbIX
Heoba3aTeNbHO 3aMeLleH OAHUM MU HECKOSNTbKUMU 3aMECTUTENSIMMU.

N30bpeTeHne ganee npegycmaTpuBaeT cnocoObl COCTABNEHUS KOMMO3ULUIA U
cnocobbl nevyeHns 6onesHern ¢ UCNONb30BaHMEM JNUMUAHBIX KOMMO3ULUA,

B apyrom acnekte, npeanaraeTtcs cnoco® nonyyeHus coeguHeHus popmyrbl
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R? . rae R', B kaxaom oTaenbHoM criyyae, HesaBucuMo o6osHauyaeT H, R®,
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3aMeLleH O4HUM UM HECKONBbKUMYK 3aMeCTUTENAMM;

R? B KaXaOM OTAENbHOM Chyvae, He3aBUCMMO 0BO03HauaeT amnkwn, ankeHun,
ankuHUm, reTepoarkus, reTepoarnikeHust Unu reTepoankvHum; Kaxabli U3 KOTOpbIX
HeobA3aTenbHO 3aMeLleH OOHUM UK HECKONBbKUMU 3aMeCTUTENAMM;

R® B KkaXaoM OTAENbHOM Chyvae, He3aBUCMMO 0BO03HayaeT amnkwn, ankeHun,
ankuHum, reTepoarikusl, reTepoarnikeHusT Unu reTepoankvHum; Kaxabli U3 KOTOpbIX
HeobA3aTenbHO 3aMeLleH OOHUM UMWY HECKONBbKUMU 3aMeCTUTENAMM;

Y, B KaXXAOM OTAENBHOM Chy4ae, HesaBucMo o6osHavaeT, O, NR* unu S;

R?, B kaXJ0OM OTAENBLHOM CRyyae, HesaBUCUMO 0B03HavaeT H, ankun, ankeHun,
ankuHum, reTepoarikusl, reTepoasnikeHusT UnNu reTepoankvHum; Kaxabli U3 KOTOpbIX
HeobA3aTenbHO 3aMeLLeH OOHUM MM HECKONBbKUMUY 3aMECTUTENSAMMU;

roe cnoco® BKMKYaeT BBEOEHME B KOHTaKT 3HAHTUMOMEPHO oboralleHHOro
CMHTETMYECKOrO 3KBMBaneHTa [-rmgpokcmankuna, npuyeM B-rmugpokcuankuribHas
rpynna Heoba3aTenbHO 3aMelleHa OAHWM WU HECKOSNbKMMMK 3aMEeCTUTENSAMU, C
coeguHeHnem cpopmynbl (VIII)

R® I\
R5.N\/\,I\I/\/N\_/N—R6
R® (VIID)
B KOTOpOM R®, B KaXJOM OTAENbHOM crnyyae, He3aBucuMo obosHavaeT H, ankun mnu
3alUTHYKO Tpynny amuHa, rae ankmn HeobdasaTenbHO 3aMeLlleH  OAHUMM  Unn
HeckonbKMMK 3amecTuTensiMu; U R®, B KaxaoMm OTAENbHOM chydvae, He3aBUCUMO
o6o3HauaeT H, -(CH2)2N(R®)2 vnu 3awmTHyIo rpynny amuHa.

CVHTETMYECKMI 3KBMBANEHT B-rmapokcmankuna MoxeT ObiTb npekypcopom R.
Opyrumn  cnoBamu, pyHKUMOHanbHbIE rpynnbl, obecneyMBaemble CUHTETUYECKUM
9KBMBASIEHTOM [-rMapoKcuankuna, MOryT NOABepraTbCA AanbHENWMM peakumam C
obpasoBaHneM KoHevHon R rpynnbl (rpynn) B coeanHeHnn popmynsl (1V).

CoeauHerne popmynsl (V) moxeT npeactasnatbe cobon



H>N H
2 N
A HNTST NN N
HN /\ NH,
N NP
n__/ 2
HoN
N /\
HNT "N NH
8 WA UX CMECH.

OHaHTUOMePHO ObOoralweHHbIn CUHTETUYECKUMI SKBUBASEHT [-rmgpokcuankuna
MOXeT BKMNOYaTb 3HAHTMOMEPHO oboralweHHbln 1,2-3noKkcuarnkaH, Takon  Kak,
HanpumMmep, (R)-1,2-anokcugogekaH. IHAHTUOMEpPHO oboraweHHbIn CUHTETUYECKUI
3KBMBAIEHT PB-rmapokcuankmna MoXeT BKMoYaTb 3alUMLLEHHbIN a-rmapokcuansaerna,
Takon kak, Hanpumep, 2-(0-Pg)-gopekaHanb, rge O-Pg obosHayvaeT 3allULLEeHHYIo
rMOPOKCUITbHYIO rpynny.

Cnoco6 MOXeT AOMONMHUTENbHO BKMKYaTb BBEAEHUE B KOHTaKT peareHTa,
CBA3bIBAOLWErNO MEPBUYHBLIN CAUPT, C MNPOAYKTOM peakumm Mexay 3HaHTUOMEPHO
oboralleHHbIM CUHTETUYECKMM 3KBMBANEHTOM [-rmapokcuankuna v coeguHeHneMm
dopmynbl (VIII).

B opyrom acnekte, cnocob nonyyYeHna cOoeAMHEHUA BKMOYaeT BBEOEHUE B
KOHTaKT 1-(2-(cpTannummao)atun)nunepasmHa ¢ 1-(2-xnopatmn)MmmnaasoninH-2-OHOM.

B apyrom acnekte, NpegycmaTpvBaeTcs coeAMHEHNe, nMetoLliee opmyny:
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B apyrom acnekte, npegycmaTpyBaeTcs COeAMHEHNE, MMetoLLiee opMyny:
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B opyrom acnekte, crnocob nonyyYeHWa coedMHEHUs BKMOYaeT BBEJEHUE B
KOHTaKT 1-umaHomeTun-4-(2-((uMaHoOoMeTUN )aMUHO )TN )NMnepasnHa C
BOCCTaHOBUTESIEM.

BoccTtaHoBuTenbe MoXeT oTnuyateca oT Hy. BoccTaHoBUTENb MOXET coaepxaTb
NaBH,. Cnoco6 MoxeT BkniovyaTb 0AHOBPEMEHHOE BBEAEHUE B KOHTAKT LUmMaHoMeTun-4-
(2-((umaHoMeTUN)amMuHO)aTUN)NMNEPa3NHA C  BOCCTaAHOBUTENEM U 3aLMUTHBIM
peareHTOM aMUHOrpynnbl. 3alMTHBIA peareHT aMUHOrpynnbl MOXeT BKYaTh (Boc)0.

KpaTtkoe onucanue curyp

dur. 1 npegcraengetr cobon rpadpuk, wusobpaxawwmm OTHOCUTENbHOE
cogepxaHue benka FVIl npy pazannuyHbiX COOTHOLLEHUSX C NMUMNOO0M.

dur. 2 npeacraenaer cobon rpaduk, msobpaxawwmn mnameHeHue adpdekta
BNUAHWUA Ha BEC Tera Npu pasnuyHbliX COOTHOLLEHUAX C NUNUAOM.

dur. 3 npeacrtaeBngetr cobon rpaduk, MWNNKCTPUPYIOLLUIA  OTHOCUTENBHOE
copepxanune 6enka FVIlI npu pasHbix kKonuyecTBax kaTMoHHoro nunuaa (1) v nunuaa c
HU3KUM cogepxanuem Mar.

dur. 4 npeactaBnaeT cobon rpaduk, msobpaxawwmmn naMeHeHune 3addekta
BNUAHMSA Ha BeC Tena Npu pasHbIX KOnMyecTBax KaTMoHHoro nunuaa (1) n nunuga ¢
HU3KUM cogepxanuem Mar.

dur. 5 npegcraBngetr cobon rpaduk, usobpaxawwmnn apekT AUNNOHOMN
komnosuumm, cogepxawen 10 pasHbix siPHK, Ha 10 pa3Hbix ne4eHoYHbIX MPHK.

dur. 6 npegcrtaBngeT cobown rpaduk, NNNKCTPUPYIOWNA O03a3aBUCUMbINA OTBET
FVII B pasnuunbix AF12-cogepxalmx NMMnocomMarnbHbIX KOMMO3ULUSX.

dur. 7 npegcrtaBnaeT cobon rpaduk, UNMKOCTPUPYIOLWUIA OTBETHYIO peakuuio Ha
no3y ana ApoE-cogepxawmx n GalNAc3-coaepxalimx NMnocomManbHbIX KOMNO3ULNNA Y
ApoE HokayT-mbiLLen.

dur. 8 npeacrasnsaeT cobon rpaduk, UNIIOCTPUPYIOLLMIA OTHOCUTESNbHBIE YPOBHU
cogepxanna benka FVII npu pasHbix konudecteax AF12 y mbiwwenn WT (gukoro tuna)
(C57BI/6) n LDLR HokayT (KO)-Mbiwen.

dur. 9a npegcrtaBnaeT cobor rpaduk, WITIOCTPUPYIOWNA OTHOCUTENBHbIE
ypoBeHu cogepxanusa 6ernka FVII npu pasHbix konuyectsax AF12 B ApoE- n GalNAc3-
cogepxaLmx komnosmumax y ApoE HokayT-mbiLLen.

dur. 96 npegcrtaBnaeT cobOM HOPMUPOBAHHBLIN rpaduK, UNMIOCTPUPYIOLLUIA
OTHOCUTESbHbIE YPOBHU coaepxaHusa Benka FVII npu pasHbix konuyectBax AF12 B

ApoE n GalNAc3-coaepxalmx KOMNO3ULMSX Y MblLLEN AUKOro TUNa.



our. 10A-10B npegctanaT cobon rpaduky, UANOCTPUPYIOLLME pesKkoe
cHuxeHue (KD) akcnpeccumn Tie2 B cepgue, No cpaBHeHuto ¢ akcnpeccuen GAPDH
(dur. 10A), VEFG peuentopa 2 (VEGFR2) (dur. 10B), n kagrepuHa cocygucToro
anutenua (VE-kaarepuH) (dur. 10B).

our. 11A n 11b npeactaenaT cobon rpadukn, UNNKOCTPUPYIOLLNE pe3Koe
CHWXeHue akcnpeccumn Tie2 B neyeHn nog aencrenem komnosunumi siPHK, cogepxawmx
AF-012 (dur. 11A), Ho He AF-011 (dur. 11B).

dur. 12A n 12b npeactaenaT cobon rpadukn, UNNKOCTPUPYIOLLNE pe3Koe
CHWXeHue akcnpeccun Tie2 B neyeHn nog aencrenem komnosunumin siPHK, cogepxawmx
AF-012 (dur. 12A), n aktuBauuio akcnpeccun VEGFR2 B otBeT Ha komnosnumio siPHK
Tie2, cogepxawyto AF-012 (dur. 12B).

dur. 13A n 136 npegcrasnawT cobon rpaduku, UNNIOCTPUPYOLLME pesKoe
CHWXeHue akcnpeccum Tie2 B nerkoM noa gevcreneM komnosunumm siPHK, cogepxawmx
AF-012. 3kcnpeccuto Tie2 cpaBHuBalT ¢ akcnpeccuen VE-kagrepuHa (Pur. 13A) u
VEGFR-2 (dwr. 13B).

dur. 14A n 146 npegctaBnaT cobor rpaduky, UNNIOCTPUPYIOLLME pe3Koe
CHWXeHue akcnpeccun Tie2 B noyke (Pur. 14A) n ckenetHon mbiwue (dur. 146) npu
ucnone3osannun komnosumumn siPHK, copepxawmx AF-012, HO He KOMMO3ULMWA,
cogepxawmx AF-011.

dur. 15 npegcrasnaeT cobon rpadcuk, nokasbiBawowmn, 4yto siPHK Tie2 He
BbI3bIBAET PE3KOro CHMXEHUSA reHHOW 3KCNpeccun B rmnotanamMyce npu Mcnosib3oBaHuu
komnosuumn siPHK, cogepxawmx AF-012 unu AF-011.

dur. 16A-b nokasbiBalOT 403a3aBUCUMOE PE3KOE CHMXKEHME akcnpeccumn Tie2 B
nevyeHn 1 CKeneTHOW Mblwue, COOTBETCTBEHHO.

dur. 17A-b nokasblBalOT 403a3aBUCUMOE pe3Koe CHUMXeHue Tie2 B ceneseHke u
cepaue, COOTBETCTBEHHO.

®ur. 18A-b nokasbiBaloT peskoe cHWXeHue Tie2 B MOYKe M XUPOBOW TKaHU Npu
pasHbIX 403ax, COOTBETCTBEHHO.

[JeTansHoe onucaHve

N3obpeTeHne npeaycmaTpuBaeT HNUNUOHYKO KOMMO3WULMIO, PaCKPbITYO TyT
BCMNeACTBME ee MPUroAHOCTU AN AOCTaBKM areHTa, Hanpumep, areHTa Ha OCHOBe
HYKNEeWHOBOW KUCMOTbI, TAKOFO Kak KOHCTPYKT Ha ocHoee PHK, B kneTky unu cybbekTy.
Cnoco6 BBeAeHUS XMBOTHOMY NUNUAHBLIX KOMMO3WULMK, coaepKallMxX KOHCTPYKT Ha

ocHoe PHK, n ougHkun SKCNpeccun reHa-MmnLLEHN.
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N306peTeHre npegycMaTpmMBaeT KOMMNO3ULMIO, COAEPKaLLYHO:

coeguHeHune opmynsi ()

dpopmyna (1)
B KOTOpOW
kaxabli 13 X2 1 X°, B kaxaoM oTAensHOM crydyae, HeaaBucumo oboaHavaeT Cig
arkunes;
n paeeH 0, 1, 2, 3, 4 unu 5;
A B Kaxgom oTaernbHoM cnyvyae obosHavaeT NRy unu umknuyeckun dpparmMeHT,
HeobA3aTenbHO 3amMeleHHbIn 1-3 R;

B ob6o3HavaeT NR unu uuknuyeckun dparmeHT, Heoba3aTerbHO 3aMeLLEHHbIN

1-2 R;
R1
’ . .R'
SONR o
. = 2
kKaxabim R HezaBucumo obosHavaeT H, ankun, % R* ym R ; npwm
.R’
Y
. . 2
ycrnoBun, 4TO NO MeHblen Mepe oavH R npeacrtasnget cobown % R mnn

\Ej/\Y'Fv
R2

R', B KaxgoM oTAenbHOM crnyyae, He3aBMCMMO o6osHavaeTr H, RZ,

0
Y
J\ 's' & fl\ 3 AR DS
R ! 1
HOR AR, AR, Ko R RE

R?, B KaXOOM OTAENbHOM CRyvae, He3aBUCMMO 0GO3Ha4aeT amnkur, anKkeHun,
anknHun, retepoankus, reTepoankeHun Unu reTepoankuHun; Kaxabih M3 KOTOpPbIX
HeobA3aTenbHO 3aMeLleH OOHUM UINN HECKOSNBbKMMU 3aMECTUTENSAMMY;

R®, B KaxOOM OTAENBbHOM Chyyae, He3aBUCMMO 0GO3HaYaeT amnkurm, anKkeHun,
anknHun, retepoankur, reTepoarnkeHus Unu reTepoankuHun; Kaxablh M3 KOTOpPbIX
HeobA3aTenbHO 3aMeleH OAHMM MMM HECKOSNIbKMMW  3aMecTUTenamu (Hanpumep,
rMapodunbHbIM 3aMEeCTUTENEM);

Y, B K&XXAOM OTAENbHOM cryyae, HeaaBucumo obosHadaeT O, NR* unu S;
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R*, B KaXJOM OTAeNbHOM cnydyae, He3aBMCMMO 0B03HauyaeT H, ankun, ankenun,
anknHun, retepoankusl, reTepoarnkeHus UnM reTepoankuHun; Kaxablh M3 KOTOpPbIX
HeobA3aTenbHO 3aMeLleH OOHUM UMW HECKONBbKMMU 3aMEeCTUTENAMMY;

cTepon; u

M3l wnn moandmumpoBaHHbin N3 nunua.

B ogHoM BapuaHTe UCNONHEHUs, coeanHeHue opmynbl (1) cogepXuT no
MeHbLUen Mepe 2 aToma asoTa. B ogHOM BapuaHTe WCNOSMHEHWUdA, COeAUHEHUEe
dopmynel (1) cogepXuT No MeHbLLeW Mepe 3 aToMa asoTa.

B oaHoOM BapuaHTe UCnosiHEHUS, n paBeH 1, 2 unu 3.

B ogHOM BapuaHTe MCNOSMHEHUS, NO MeHbLen Mepe oauH A npeactaBnaeT
cobon uuknuyecku pparmeHT. B 0gHOM BapuaHTe MCMOSIHEHUSA, MO MEHbLUEN Mepe
oauH A npegctaBndeT cobon asoTcoaepXalum uuknudeckun cpparMeHt. B ogHom
BapuaHTe WCNOSIHEHMSA, NO MeHblien Mepe oavH A  npeacraBnaetr  cobon
NUMNEPUANHUNBHBIV UMW NMUNEPU3UHUIBHBIA (PparMeHT.

B ogHOM BapuaHTe WMCMOMHEHWUA, N paBeH 2 M MO MEHbLUEW Mepe OoauH A
npeacraenaeT cobon LMKnuyeckn pparmeHT.

B ogHOM BapuaHTe MCNOMHEHUs, NO MeHbLleW Mepe oavH B npeacraBnser
cobon uuknuyeckmn cparmeHT. B 0gHOM BapuaHTe MCMOSIHEHUS, MO MEHbLUEN Mepe
oauH B npeacrtaenaetr cobow asoTtcogepkawum umknudeckun dparMeHt. B ogHom
BapuMaHTe WCMOMHEHMA, MO MeHblen Mepe oavH B npeacraenget cobou
NUNEPUAVHUMNBHBIN UKW MUNEPUIUHUIBbHBIN oparMeHT.

B oaHOM BapuaHTe MCNOSIHEHWUA, N paBeH 2 U NO MeHbLleW Mepe oauH B
npeactaBnseT cobon LMKNUYECKU (pbparMmeHT.

B ogHom BapuaHTe ucnonHeHus, X2 npeacrasnsaeT coboit C, unu Cs ankuneH. B
OAHOM BapuaHTe UCMNOSHEHNS, XP npeactaesnsaet cobon C, unun Cz ankuneH.

B 0oOHOM BapuaHTe WUCMOMHEHUA, Kaxabli us X2 u XP npeactaenset cobon C,
unu Cs ankuneH. B ogHOM BapuaHTe MCMonHeHUs, kaxablii 3 X2 u XP npeactaenset
cobomn C, ankuneH.

B ogHom BapuaHTe wucnosnHeHusa, R, NO MeHblen mMmepe B 3 MNOSIOXKEHUEX,

R
Y

o 2
npegcrasnseT cobon % R® B ogHom BapuaHTe ncnonHenms, n paseH 2 unm 3 n R,

.R’
Y

‘§J\ R2

Mo MeHblUel Mepe B 3 MONMOXEHUSX, npeacTaensieT coboi B oaHom
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BapunaHTte WCNOJIHEHUA, N paBeH 3 n R, B 5 nonoxenusx, npeacraenaeT cobowu

R’
Y

?J\RZ_

B ogHom BapuaHTe wucnonHeHus, R, nNo MeHbwen mepe B 1 MONOXEHUM
(Hanpumep, 1 unn 2 nonoxeHnax), npeacrasnseTt cobon H.

B oaHOM BapuaHTe ucnonHeHus Y npeactaenseT coboit O unm NR*.

B ogHoMm BapuaHTe ucnonHenus, Y npegcraenget cobon O. B ogHOM BapuaHTe
ucnosHeHus, Y npeactasndgeT cobon O B KaXA0OM OTAENBHOM cryyae.

B ogHOM BapmaHTe UCNOSTHEHUS, R’ npeactaenaeT cobon H. B ogHoM BapuaHTte

UCMNMOJNHEeHNA, R1 npeacrasnder coborn H B kaxxaom oTaenbHOM cny4yae.
O

~ Cd 3

B ogHoM BapuaHTe ucnonHenus, R' npeacraensieT coBomt % R® rpe R®
obo3HayaeT ankun, ankeHun, ankuHun, reTepoankus, retepoarnkeHun - unu
reTepoankuHun, Kaxabli M3 KOTOpbIX HeobA3aTenbHO 3aMelleH OAHUM  UNK

HECKONbKUMW 3aMeCTUTENSAMU (HanpuMep, rMapoduUIbHbIM 3aMecTUTENEM).
O

B ogHOM BapuaHTe UCMNOSTHEHMS, R’ npeactaesnaeT cobom * R3, n RS- ankun,
HeobA3aTeNbHO 3aMELLUEHHbIM OAHUM MMM HECKONbKMMKU 3aMecTuTenamMm (Hanpumep,
rMAapoUnNbHBIM 3aMecTUTENEM).

B oaHOM BapuaHTe UCNOSTHEHUS, R® 3amelleH -OH.

B ooHOM BapumaHTe  MCNOSMHEHUS, R’ npeacraensetr  cobou R®,

0]

3 o, O
0O 9 o0 0 AR SR
}?_LJJ\ R3 }‘LS‘R3 BES\R3 }ZJJ\O, R® Il?“ N .
» » » ’ ” nnu R ; rge R3 - ankun,

HeobA3aTenbHO 3aMeLlEeHHbIN OAHUM UM HECKONBKUMUK 3aMECTUTESSIMU.

B 04HOM BapuaHTe ucnonHenus, R® 3amelleH rmapodunbHbIM 3amecTuTenem. B
OAHOM BapuaHTe UCMNOSHEHNS, R® 3ametueH -OH.

B oaHOM BapuaHTe ucnonHeHus, R? npeacTaBnsieT coboi ankum, ankeHun unm
ankvHun. B ogHom BapuaHTe ucnonHenusi, R? npeactaensiet coboit ankun (Hanpumep,
Cs-C1g ankun, Hanpumep, Cg-Cqo ankun, Hanpumep, Cqo ankun).

B ogHom BapuaHTe ucnonHeHusa, R B no MeHblen mepe 3 (Hanpumep, no

OH

\)\Rz.

MeHbLen Mepe 4 unu 5) nonoxeHusx npeacrasnsaeT cobon
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B oaHOM BapuaHTe ucnonHeHus, R? npeactaBnsieT coboit ankun (Hanpumep,
Cs-C1g ankvn, Hanpumep, Cg-C12 ankun, Hanpumep, Cqo ankun).
B ogHOM BapuaHTe WCNOSIHEHWUSA, KOMMO3UUUA COAEPXUT COeAWHEHUE

dpopmynsi (11)

xa | xb
R,NT7 N[ "NR
2 R 2
n

dopmyna (I1)
B KOTOpPOW
Kaxabin n3 X2 u Xb, B KaXXQOM OTAENbHOM cny4vae, He3aBucumMo obo3HavaeT Cqg
ankuneHx;

n paeeH 0, 1, 2, 3, 4 unu 5;

Y'R1 \é\/\ R’
v
kaxxabin R He3zaBucumo obosHa4vaeT H, ankun, \é R yom  R? s npwm
Y,R1
ycnoBun, 4TO MO MeHbllen Mepe oavH R npeactaBnaet cobon \é\)\RZ 7
\g\(\y,w
R? ; unn gea R, BMecTe ¢ aToOMOM a3o0Ta, K KOTOPOMY OHU MPUCOEAWUHEHBI,

oBpasyloT KonbLo;

R', B KaxgoM oTAenbHOM crnyyae, He3aBMcUMO o6osHavaeTr H, RS,

0]
o. 0
3 \W/}
Lo 3 (?slso o " S
3 3 3 A - 4 !
R°, R R®, %o , R umm R* : roe R® HeoBsizaTenbHO

3aMeLLEH OQHMM UIN HECKOJTbKUMW 3aMECTUTENSAMU;

R%, B KaXOOM OTAENbHOM CRyvae, He3aBUCMMO 0GO3HaYaeT amnkur, anKkeHun,
ankvHWN, reTepoankur, reTepoarnkeHun UnM reTepoankvHun; Kaxabll M3 KOTOpbIX
Heoba3aTeNbHO 3aMeLLEH OAHUM UM HECKOSTbKMMU 3aMECTUTENSAMU;

R®, B KaxOOM OTAENBbHOM Chydae, He3aBUCMMO 0GO3HaYaeT amnkur, anKkeHun,
ankvHWN, reTepoankus, reTepoarnkeHun UnM reTepoankMHu; Kaxabll M3 KOTOpbIX
Heoba3aTeNbHO 3aMeLLEH OAHUM UM HECKOSTbKUMU 3aMECTUTENAMU;

Y, B K&)XAOM OTAeNbHOM cryyae, HeaaBucumo obosHadaeT O, NR* unu S;

CTepor;
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R*, B KaXJOM OTAeNbHOM cnydyae, He3aBMCMMO 0B03HauyaeT H, ankun, ankenun,
anknHun, retepoankusl, reTepoarnkeHus UnM reTepoankuHun; Kaxablh M3 KOTOpPbIX
HeobA3aTenbHO 3aMeLleH OgHUM UMM HECKONBbKUMU 3aMECTUTESSIMU; U

M3l unn moauduumposaHHbin N3l nunua.

B oaoHoMm BapuaHTe ucnonHeHus, X2 npeacrasnsaeT coboi C, unu C; ankuneH. B
OAHOM BapuaHTe UCMNOSHEHNS, X npeactasnaet cobon C,; unn Cz ankuneH.

B oaHOM BapuaHTe WUCMOMHEHWA, Kaxabin us X2 u X npeactaenaet cobon C,
unu Cs ankuneH. B ogHOM BapuaHTe MUCMOMHeHUs, kaxablit 3 X° u X° npeactaensieT
cobon Cy ankuneH.

B ogHOM BapuaHTe UCNOSTHEHUSA, N paBeH 2 nnu 3.

B oaHoM BapuaHTe UCNOSTHEHUSA, N paBeH 3.

B ogHom BapuaHTe WCNOJIHEHUA, R, no meHblen Mepe B 3 NOSIOXeHUSX,

.R'
Y
o \é RZ
npeacraensaeT cobon . B oagHOM BapmaHTe ncnonHeHusa, n paseH 2 unn 3 n R,
.R’
P
Nno MeHbllen Mepe B 3 MNOMOXEHUAX, npeactaBnseT cobow § R?, B ogHOM
.R’
Y

E\J\RZ_

3aaBngemMas KoMnosuuua, X, B KOTOpOIZ asa R, Bmecte ¢ aToMomMm asoTa, K

BapunaHTe UCNONMHEHNA N paBEH 3 1 R, B 5 nonoxeHusx, npeacraender cobowu

KOTOPOMY OHM NpUCOeANHEHBI, 06pa3yloT KonbLo. B ogHOM BapuaHTe UCNONHEHUS, ABa
R, BMecTe ¢ aToMaMu a3oTa, K KOTOPbIM OHU NPUCOeAUHEHBI C 06pasoBaHNEM KOSMbLA,
pacnonoXeHbl HA COCeaHUX aToMax asoTa.

B ogHom BapuaHTe ucnonHeHua, Y npeacrtasnaeTt cobon O mnu NR* B OJHOM
BapuaHTe ucnosiHeHus, Y npeacrasngaet cobom O. B ogHOM BapuaHTe UCNOSfHEHUs, Y
npeacrasnsaet cobon O B KaXXAOM OTAENLHOM Crnyyae.

B ogHOM BapmaHTe UCNOSTHEHMUS, R’ npeactaBnaeT cobon H. B ogHoM BapuaHTte
ncnonHexust, R’ npeactasnaeT cobon H B kKaxkaomM oTAENbHOM chy4yae.

1
B ogHoM BapuaHTe WCMONHeHud, R’ npeacraBnaeT cobow x R® , roe R®
obo3HavyaeT ankun, ankeHwsn, ankuHWn, reTepoankun, retepoankeHus  unu
reTepoankvHus, Kaxablh W3  KOTOpPbIX HeobA3aTenbHO 3aMelleH OAHUM  unu

HECKONbKMMW 3aMecTUTeNnsSMU (Hanpumep, rmapodunbHbiM 3amectutenem). B ogHom
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O

BapuaHTe UCMONHEHNA, R’ npeactaBnaeT cobon * Rs, n R® - ankun, HeoBsI3aTeNbHO
3aMELLEHHbIN OOHUM UMW HECKOSNBbKMMM 3aMeCTUTENSAMM (Hanpumep, rmapodunbHbIM
3amecTuTenem).

B ogHoOM BapuaHTe UCNOSTHEHUS, R3 3ameuleH -OH.

B ogHoOM BapumaHTe  MCNOSMHEHUs, R' npeacrtaenaetr  cobou R3,

O
O
0.0 0 R N g
‘zt(_J\ 5 w,lS 3:87 3 'v,liJ\ R® N4 & N
”~ 3 rd td -
R, R, R o, R um R* . rge R® - ankun,

HeobA3aTenbHO 3aMeLLEeHHbIV OAHUM UITM HECKOSTbKMMW 3aMEeCTUTENAMMU.

B oaHOM BapuaHTe ncnonHenus, R® samelleH ruapodunbHbIM 3amecTutenem. B
O[IHOM BapuaHTe ucnonHeHusi, R® samellen -OH.

B ogHOM BapuaHTe ucronHeHus, R? npeactaensieT coboii ankum, ankeHun unm
ankvHun. B ogHoM BapuaHTe ucnonHeHusi, R? npegcraenseT coboit ankun (Hanpumep,
Cs-C1g ankun, Hanpumep, Cg-Cq2 ankun, Hanpumep, Cqo ankun).

B oaHoM BapumaHTe ucnonHeHus, R B no MeHbwen mepe 3 (Hanpumep, no

OH

\)\Rz,

B ogHom BapuaHTe WUCMNOJIHEHUA, R2 npeacrasndeT cobon ankun (Hanpmmep,

MeHbLIEN Mepe 4 unn 5) NoNoXeHusx npeacraBnaeT cobomn

Cs-C1g ankun, Hanpumep, Cg-Cq2 ankun, Hanpumep, Cqoankun).

B oaHoM BapuaHTe wucnonHeHus, R no MeHbwen mepe B 1 NOMOXEHUU
(Hanpumep, 1 unn 2 nonoxeHunax) npeacraenaeTt cobon H.

B ogHOM BapuaHTe UCNOSTHEHUS, KOMMO3ULNA COAEPXKUT COeAUHEHUE (POpMYIbI

(1), (V1) unn nx cmecs,

,N/_\N\/\ /\/EV\ .R ,II:I:\/\ /\/N/_\N\/\ .R
R N RTINS T
R R Unu R R
dpopmyna (lll) dopmyna (1V).
B ogHoMm BapuaHTe wucnonHeHuda, R, no MeHblen mepe B 3 MONOXKEHUSX,
Y,R1

_ T 2
npegcrasnseT cobon § R®. B ogHom BapwaHTe ncrnonHenus, n paeseH 2 unm 3 u R,
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.R’
Y

< . 2
no MeHbLllen Mepe B 3 NoNoXKeHUAX, npeacrasndeTr cobon E R. B OAHOM
BapunaHTte WCNOJIHEHUA, N paBeH 3u R, B 5 NMONOXEHUAX, npeacrtaBiidaeT cobon

.R
Y

\E\)\RZ

B oaHOM BapuaHTe ucnonHeHus, Y npeactaensieT cobon O unu NRY. B ogHom
BapuaHTe ucnonHeHus, Y npeacraenget cobon O. B ogHoOM BapuaHTe ucnonHenund, Y
npegcrasnaet cobon O B KaXXAOM OTAENBLHOM Crnyyae.

B oagHoMm BapuaHTe ucnonHerus, R' npeacrasnset coboit H. B ogHom BapuaHTe

UCMNMOINHEeHNA, R1 npeacrasnder cobon H B kKaxxgom oTaEeNbHOM cny4yae.
O

B oagHoM BapuaHTe ucronHeHnsi, R' npeactaBnseT coboi * R3, roe R®
obo3Ha4yaeT ankumn, arnkeHun, ankuHun, reTepoankun, reTepoankeHust  unu
reTepoankvHun, Kaxabll K3 KOTOpbIX Heoba3aTenbHO 3aMelleH OOHUM UMK
HECKONBbKUMWU 3aMeCcTUTENSaMU (Hanpumep, rmapodunbHbiM 3amectutenem). B ogHom

(0]

BapMaHTe UCMONHEHNA, R’ npeactaesnsaeT cobon * Ra, n R® - ankun, HeoBa3aTenNbHO
3aMELLEHHbIN OOHUM UMW HECKONBbKMMM 3aMeCTUTENSAMMU (Hanpumep, rmapodunbHbIM
3amecTuTenem).

B oaHOM BapuaHTe UCNOSTHEHUS, R® 3amelleH -OH.

B ooHOM BapumaHTe  MCNOSHEHUS, R’ npeacrtaensetr  cobou R3,

0]
O
0. O 0 M R O\_\’/\ R3
Jj\ N I ge 7N AN
RS, iis RY R3O0 R 4 3
’ > UNKU R* ; rpe R® - ankun,

Heoba3aTENBbHO 3aMELLEHHbIA OAHUM UMW HECKONBKUMU 3aMECTUTENAMMN.

B ogHOM BapumaHTe UCMONHEHNA, R® 3ameLueH rMapodunbHbIM 3aMecTuTenem. B
OAHOM BapuaHTe UCMNOSNHEHNS, R® 3ameLueH -OH.

B ogHOM BapuaHTe UCMONHEHUA, R? npeactaBnaeT cobon ankus, ankeHus unu
anknHun. B ogHOM BapuaHTe UCMONHEHNA, R? npeactaBnaeT cobon ankun (Hanpumep,

Cs-C1g ankun, Hanpumep, Cg-C12 ankun, Hanpumep, Cqo ankun).
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B ogHoMm BapuaHTe ucnonHeHusa, R B no MeHblen mepe 3 (Hanpumep, no
OH

MeHbLlen Mepe 4 unn 5) nonoxeHusx npegcraBngeT cobomn R?,

B oaHOM BapuaHTe ucrnonHeHus, R? npeactaBnsieT coboit ankun (Hanpumep,
Ces-C1s ankun, Hanpumep, Cg-Cq2 ankun, Hanpumep, Cqio ankun). B ogHoM BapuaHTte
ncnonHenusi, R? npeacraesnseT coboit ankun (Hanpumep, Ce-Cig ankun, Hanpumep,
Cg-C12 ankun, Hanpumep, Cqo ankun).

B ogHoM BapuaHTe wucnonHeHus, R B Mo MeHblwen Mepe 1 nNOsoxXeHuu
(Hanpymep, 1 nnu 2 nonoxeHusax) npeacraenaeT cobon H.

B ogHom w3 BapuaHTOB WCNOJIHEHUA, KOMMO3UUUNA COAepPXUT COoedUHEHUe

dopmynsi (V).

OH

OH OH HO

copmyna (V)
B O4QHOM BapuaHte NCNOJNIHEHUA, KOMMNO3Unun4 CoAepPXuT coeaguHeHne

dpopmynsbl (VI).
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dopmyna (VI)
B ogHOM BapuaHTe UCMOMHEHUS, KOMMO3ULMSA COAEPXUT COedUHEHue

dopmynbl (VII):

(VID).

B ogHom BapuaHTe ucnonHeHus, coeguHenue cdopmynsbl (1), (I1), (1), (IV), (V),
(V1) vnun (VIl) npeactaenaeT cobon ero HeopraHU4ecKyrd WM OpraHU4YecKyro Corsib,
HanpuMmep, ero ranonaBogOpPOAHYIO COMb, TAKYK Kak ero XnopucToBoAOPOAHYIO conb. B
OAHOM BapuaHTe ucnonHeHund, coeguHeHue copmynel (1), (1), (), (IV), (V), (VI) nnu
(VIl) npeactaengeT cobon conb OpraHMYeCcKOW KUCMOTbI, HanpuMmep, auetaTr wnu
dopmuat. B ogHoMm BapmaHTe ucnonHeHua, coeanHeHune cdopmynsl (1), (I1), (1), (1V),
(V), (VI) unu (VII) umeeT popmy ruagpara.

B ogHOM BapuaHTe UCMOMHEHUA, cTepon npeactaeBngeT cobon xonectepuH. B
OAHOM BapuaHTe UCMONHEeHUs, NMnua npeacrasnaeT cobon moamduumnpoBaHHbii M3
nunua. B ogHOM  BapuaHTe UcnosnHeHus, mMoauduumpoBaHHbin 13 nuvnng

npeactaensaet cobon MIAr-DMG.
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B ogHOM BapuaHTe WCNOSMHEHUHA, KOMMO3UUMUA OOMOMHUTESNTIbHO COAEPXUT
HenTpanbHbln nunug. B oOHOM BapuaHTe WCMOMHEHUs, HenTpanbHbIM  nUnua
npeacrasnsaet cobon DSPC.

B ogHoM BapuaHTe WCNOSIHEHWHA, KOMMO3UUUA COAEPXUT npuMepHo 25-75%
coeguHenusa dopmynsl (1) (Hanpumep, coeguHenne copmynsl (I1), (I11), (1V), (V), (VI)
wm  (VIl)), npumepHo 5-50% ctepona wn  npumepHo 0,5-20% T3 wnu
MoauduumposaHHoro M3 nunuaa. B ogHOM BapuaHTe MCNOSMIHEHUS, KOMMO3ULUA
AONOSTHUTENBLHO coaepXuT npumepHo 0,5-15% HenTpanbHoro nunuaa.

B ogHoOM BapuaHTe WCNOSIHEHWA, KOMMO3UUUA COAepXUT npumMmepHo 35-65%
coeguHenua dopmynsl (1) (Hanpumep, coeguHeHne copmynsl (I1), (I11), (1V), (V), (VI)
wm  (VIl)), npumepHo 15-45% ctepona wn npumepHo 0,5-10% M3 wnu
MoaudcuumposaHHoro M3l nunuaa.

B ogHOM BapvaHTe WCMNOMHEHUSA, KOMMO3UUMA OOMNOMHUTENBHO COOEPXUT
npuMmepHo 3-12% HenTpanbHOro nunuaa.

B oaHOM BapuaHTe WCNOMHEHWdA, KOMMNO3ULMA coaepXuT npumepHo 45-65%
coeanHeHua copmynsl (1) (Hanpumep, coeamHenune dopmynsl (1), (1), (IV), (V), (VI)
um  (VIl)), npumepHo 25-40% ctepona wu  npumepHo 0,5-5% M3 wnu
MoaunduumposaHHoro M3l nunuaa.

B ogHOM BapuaHTe WCNOMHEHUA, KOMMO3UUMA AOMOSMHUTESNIbHO COAEPXKUT
npumMmepHo 5-10% HenTpanbHOro nunNuaa,

B ooHOM BapuaHTe WCMNOSIHEHUS, KOMMO3UUMSA coaepXuT npumepHo 60%
coeguHenusa dopmynel (1) (Hanpumep, coeguHenne cdopmynsl (I1), (1), (1V), (V), (VI)
unu (VII)), npumepHo 31% ctepona v npumepHo 1,5% M3l unu moanmumpoBaHHOro
M3l nunuaa. B ogHOM BapuaHTe UCNONMHEHUS, KOMNO3ULMS JONOSHUTENBHO COOEPXKUT
npumMepHo 7,5% HenTpanbHoro nunuaa.

B ogHOM BapuaHTe WCMOMHEHUs, KOMMO3MUMKM NO U300peTeHuto coaepxaTt
npumMmepHo 57,5% katnoHHoro nunuga gpopmynsl (1) (Hanpumep, coeguHeHne popmMynbl
(I, 1y, (1v), V), (V1) wnmn (VI)), npumepHo 7,5% HenTpanbHOro nunuaa, npMMepHo
31,5% ctepona v npumepHo 3,5% M3 wnn moagudmumposaHHoro M3 nunnga. B
OAHOM MpPeanoYTUTENbLHOM BapuaHTe WUCMOMHEHWUA, KaTUOHHbIN nunug dopmynbl (1)
npeacraenseTr cobon coeanHeHue copmynsl V, HEWTpanbHbIM NMUNUMA NpeacTaBnaeT
cobon DSPC, ctepon npeacraBnaeT cobon xonectepuH u MN3l-nunua npeacraesnseT
cobow M3Ar-bMaG.



20

B ogHOM BapuaHTe WCMNOMHEHUs, KOMMO3MUMKM NOo U300peTeHuto coaepxaTt
npumMmepHo 50% kaTtnoHHoro nunuaa dpopmynsl (1) (Hanpumep, nunug dpopmynei (1), (I11),
(IV), (V), (VI) vin (VIl)), npumepHo 10% HenTpansbHoro nunuaa, npumepHo 38,5%
ctepona u npumepHo 1,5% M3 vnu mogudumumposarHHoro M3 nununga. B ogHom
NpeanoyTUTENIbHOM  BapuaHTe MUCMOSIHEHUS, KaTUOHHbIM  nunug  dopmynbl (1)
npegcrasnsaeTr cobov nunug dopmynel V, HENTparnbHbIM NUNUA nNpeacTasngeT cobon
DSPC, crepon npeacraenset cobon xonectepuH u MNM3lr-nunua npeacraenget cobou
Mar-bMaG.

B ogHOM BapuaHTe WCMOMHEeHUs, KOMMOo3vuMM no Kn3obpeTeHuto coaepxaTt
npumMmepHo 50% kaTtnoHHoro nunuaa dpopmynsl (1) (Hanpumep, nunug dpopmynei (1), (I11),
(IV), (V), (VI) vnn (VIl)), npumepHo 10% HenTpanbHoOro nunuaa, npumepHo 38,5%
ctrepona u npumepHo 1,5% M3 vnn mogudumumposaHHoro M3 nununga. B ogHom
nNpeanoyTUTESNIbHOM  BapuaHTe UCMOSIHEHUSA, KaTUOHHbIM  nunug  dopmynbl (1)
npeactasnaet cobon nunua dopmynsl V, HEUTpanbHLIN NMUNKA NpeacTaBnsgeT cobon
DSPC, crepon npeactaenset cobon xonectepuH u MNM3lr-nunua npeacraensaet cobow
Mnar-nSa.

B ogHOM BapuaHTe WCMOMHEHUs, KOMMO3WLUMM NO W300peTeHuto coaepxaT
npumMmepHo 50% kaTtnoHHoro nunuaa dpopmynel (1) (Hanpumep, nunua dpopmynel (1), (I11),
(IV), (V), (VI) vin (VII)), npumepHo 10% HenTpanbHOro nunuaa, npumepHo 38,5%
ctepona u npumepHo 1,5% M3 vnn mogudumumposaHHoro M3 nunnpga. B ogHom
npeanoyYTUTENBHOM BapuaHTe UCMOMHEHUs, KaTUOHHbIK  nunug  dopmynbl (1)
npeacrasnaeT cobon nunug dpopmynel VI, HenTpanbHbIM NUNUA NpeacTaBnaeT cobon
DSPC, ctepon npeactasnsaet cobon xonectepuH u M3lr-nunua npeacraenget cobou
Mar-bMaG.

B ogHOM BapuaHTe WCMOMHEHUs, KOMMO3MUMKM NO U300peTeHuto coaepxaTt
npumMmepHo 50% kaTtnoHHoro nunuaa dpopmynsl (1) (Hanpumep, nunug dpopmynel (1), (I11),
(IV), (V), (VI) vin (VIl)), npumepHo 10% HenTpanbHOro nunuaa, npumepHo 38,5%
ctepona u npumepHo 1,5% M3 vnu mogudumumposaHHoro M3 nunnpga. B ogHom
npeanoyYTUTENBHOM  BapuaHTe UCMOMHEHUs, KaTUOHHbIK  nunug  dopmynbl (1)
npegcrasnsaeT cobon nunug dpopmynel VI, HenTpanbHbIM NUNUA NpeacTaBnaeT cobon
DSPC, ctepon npeactaenset cobon xonectepuH u MNM3lr-nunua npeacraengeTt cobow
Mar-nSa.
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B ogHOM BapuaHTe WUCMOMHEHUS, KOMMNO3ULMA npeacTaenaeTr cobon
accoummpoBaHHbIA  KOoMMnnekc. B ogHOM BapuvaHTe  MCMOMHEHUS, KOMMO3ULMS
npeactaBnaeT cobon IMNOCoMYy.

B ogHoOM BapuaHTe UCMOMHEHUS, KOMMO3NLUA OOMOMNHUTENBHO COOEPXKUT areHT
Ha OCHOBE HYKNEWHOBOW KMUCMOTbI (HANpUMEpP, OAMH UM HECKOSBKO areHTOB Ha OCHOBE
HYKINENHOBOW KUCIOTbI).

B ogHoOM BapuaHTe UCMOMHEHUS, KOMMO3NLUA OOMOMNHUTENBHO COOEPXKUT areHT
Ha ocHoBe PHK. B ogHOM BapuaHTe WCMNOMHEHWUA, KOMMO3WUMA OOMOMHUTENBHO
COOEPXUT OAHOLENoYeYHbIM areHT Ha ocHoBe PHK (Hanpumep, oavH nnu HECKomnbko
ogHouenoveyHblx areHToB Ha ocHoBe PHK). B ogHoMm BapuaHTe wucnonHeHus,
KOMNO3MUMA OOMOMHUTENBHO COAEPXUT OBYXUENoYeuyHbl areHT Ha ocHoBe PHK
(HanpumMep, 0aMH NN HECKOMBbKO ABYXLIENOYEYHbIX areHToB Ha ocHoBe PHK).

B ogHOM BapuaHTe WCMOMHEHUNA, NUNUAHAA KOMMO3ULMA MOXET coaepXaTb
6onee ogHon siPHK. B HekOTOpbIX BapmaHTax WUCMOMHEHUS, NUMNUMAHAA KOMMNO3UUus
coaepXxut gse mnu Bornble pasHbix SiPHK. B HekoTopbIXx BapunaHTax WMCNONHEHUS,
nunugHas KOMNO3uuMs COAEpXUT Natb unu 6onbwe pasHbix SiPHK. B HekoTopbiX
BapuaHTax WCMONMHEHUs, NUNMAHAA KOMMO3ULUMUSA COAEPXKUT AecaTb unu Oonblie
pasHbix siPHK. B HekoTOpbIXx BapuaHTax WCMOMHeHNda, nUNuaHaa KoMnosvums
coaepxuT agaguatb unm 6onblue pasHbix siPHK.

Komnosuumua npeacrtaensaet cobon KOMMNO3MLMIO, COAEPXallyk CcOoeauHEHUe

dopmynsbl (1) unu (V1) unn nx cmeck

N N E R E N N R
R”\ , \/\N/\/ \/\,}r R” \/\I}l/\/ \__/ \/\l}l'
R R unm R R
dopmyna (lll) dopmyna (V)
B KOTOPbIX
]
Y,R

\gd\Rz :

R', B kaxgoM oTaenbHOM cnyyae, HesaBucumo obosHayaeT H, R3,

Kaxabih R He3aBucmmo obo3HavaeT H, ankun,

O’ N %N’
EJ\R3 ”&S R®, PR “R3, L‘aﬂ\ R3 ' !
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R? B KaXaoOM OTAENbHOM CRyvae, HEe3aBUCMMO 0BO03HauaeT amnkun, ankeHun,
ankvHWn, reTepoankusl, retepoarikeHun Uunu reTepoankuHum; KaXabli U3 KOTOpbIX
Heobsa3aTenbHO 3aMeLleH OAHUM UMY HECKOSTbKUMU 3aMeCTUTENSMU;

R® B KkaXaoM OTAENbHOM Chyvae, HEe3aBUCMMO 0BO03HauaeT amnkwn, ankeHun,
ankvHWn, retepoankusl, reTepoarikeHun unu reTepoankuHun; Kaxabli U3 KOTOpbIX
Heoba3aTenbHO 3aMelleH OOHUMM WU HECKONbKUMKU  3aMecTUTenaMu (Hanpumep,
rMapodUnbHbIM 3aMeCTUTENEM);

Y, B KaXXgOM OTAESNbHOM cny4vae, He3aBucumo obosHavaeT O, NR* unu S;

R?, B KaXAOM OTAENBLHOM Cryyae, HeaaBncuMo o6o3HauaeT H, ankun, ankenun,
ankvHWn, retepoankus, retepoarikeHun unu reTepoankuHun; Kaxabli U3 KOTOpbIX
Heoba3aTenbHO 3aMeLleH OAHUM UMY HECKOSTbKUMU 3aMeCTUTENAMU;

cTepon; u

M3r nnn moauduumposanHbin N3 nunua.

Cnoco6 nonyyYyeHnsa onMcCaHHOM TyT KOMMO3ULMK BKITKOYAET METOA 3KCTPY3UU UIK
MeToA cMmelleHusa B notoke (in-line mixing).

B ogHOM BapuaHTe WCMOMHEHUS, KOMMO3WLMKM NO W300peTeHuto coaepxaTt
25-75% katnoHHoro nunuaa dopmynel (1) (Hanpumep, nunug dopmyns (I1), (II1), (1V),
(V), (V1) unn (VII)), 0,5-15% HewnTpanbHoro nunuaa, 5-50% crepona, un 0,5-20% MN3ar
unu moguduumnposanHoro N3l nunuaa.

B ogHOM BapuaHTe WCMOMHEHUs, KOMMO3MUMKM NO U300peTeHuto coaepxaTt
35-65% kaTtnoHHoro nunuaa dopmynel (1) (Hanpumep, nunng cdopmyns! (I1), (II1), (IV),
(V), (V1) unm (VII)), 3-12% HewnTpanbHoro nunuaa, 15-45% crepona, u 0,5-10% MN3ar
unu mogunduumnposanHoro N3l nunuaa.

B ogHOM BapuaHTe WCMOMHEHUs, KOMMO3MUMKM N0 U300peTeHuto coaepxaTt
45-65% kaTtnoHHoro nunuaa dopmynel (1) (Hanpumep, nunng cdopmynsl (I1), (II1), (IV),
(V), (V1) unn (VI1)), 5-10% HenTpansHoro nununaa, 25-40% crtepona, u 0,5-5% M3l nnu
MoauduumpoaHHoro M3l nunuaa.

B ogHOM BapuaHTe WCMOMHEHUs, KOMMO3MUMKM NO U300peTeHuto coaepxaTt
npumMmepHo 60% kaTtnoHHoro nunuaa dpopmynsl (1) (Hanpumep, nunug dpopmynel (1), (I11),
(IV), (V), (V) vnm (VII)), npumepHo 7,5% HenTpanbHOro nunuaa, npumepHo 31%
ctepona u npumepHo 1,5% M3 vnu mogudumumposaHHoro M3 nunnpga. B ogHom
npeanoyYTUTENBHOM  BapuaHTe UCMOMHEHUs, KaTUOHHbIK  nunug  dopmynbl (1)

npeacTaenseT coboi coeanHeHne dopmynbl V, HelTpanbHbIA NMNUA NpeacTaBnseT
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cobon DSPC, ctepon npeacraenseT cobon xonectepuH u MN3l-nunua npeacraenseT
cobon MN3Ar-bMG.

B ogHOM BapuaHTe WCMOMHEeHUs, KOMMO3MUMM No U300peTeHuto coaepxaTt
npumMmepHo 57,5% katnoHHoro nunuga dopmynsl (1) (Hanpumep, nunug dpopmynsi (I1),
(1, (IV), (V), (V1) unn (VIl)), npumepHo 7,5% HenTpanbHoro nunuaa, npumepHo 31,5%
ctepona u npumepHo 3,5% M3 vnn mogudumumposaHHoro M3 nunnpga. B ogHom
NpeanoyTUTENIbHOM  BapuaHTe UCMOSIHEHUS, KaTUOHHbIM  nunug  dopmynbl (1)
npegcraensaeTr cobon coeanHeHue copmynbl V, HeNTpanbHbIM NMUNUA nNpeacTaBnaeT
cobon DSPC, ctepon npeacraenaeT cobomn xonectepuH u MN3l-nunua npeacraesnaeT
cobon MNIAr-bMG.

B ogHom BapuaHTe ucnonHeHus, cooTHoweHue nunua:siPHK coctaendet no
MeHbLen mepe npumepHo 0,5:1, No MeHbLLen Mepe npuMmepHo 1:1, N0 MeHbLLen Mepe
npuMepHo 2:1, N0 MeHbLlen Mepe NnpuMepHo 3:1, N0 MeHbLen Mepe NpuMepHo 4:1, no
MeHbLLEN Mepe npuMepHOo 5:1, N0 MeHbllen Mepe NpUMepHO 6:1, N0 MeHbLUeEN Mepe
npuMepHo 7:1, N0 MeHbLleNn Mepe NnpuMepHo 8:1, N0 MeHbLwen Mmepe npumepHo 9:1, no
MeHblien Mepe npumepHo 10:1 unm no MeHbwen Mmepe npumepHo 11:1. B ogHom
BapuaHTe UCNONMHEHNA, cooTHoWweHne nununa:siPHK nMmeet 3HadeHue B uHTepBane ot
npumepHo 1:1 ao npumepHo 20:1, oT npumepHo 3:1 oo npumepHo 15:1, OT NpUMEPHO
4:1 po npumepHo 15:1, oT npumepHo 5:1 ao npumepHo 13:1. B ogHOM BapuaHTe
NCMONHeHns, cooTHoweHnne nunua:siPHK nmeeT 3HayeHue B nHTEpBane oT NPUMEPHO
0,5:1 go npumepHo 12:1.

B ogHoOM acnekte, nunuaHas KOMMO3WMLMA TakKe BKIKOYaeT HauenuBaloLunn
nunug. B HekoTopbiX BapuaHTax WCMOMHEHWUA, HauenuBalwolWun nunug BKIYaeT
dpparmeHT GalNAc (T.e., N-ranakto3amumHOBbLIN hparMeHT). Hanprumep, HauenusatoLnmn
nunua, cogepxawmmn pparmeHT GalNAc, MOXeT BKMovaTb MaTepuansl, packpbiTble B
USSN 12/328669, nogaHHon 12/4/2008, koTopad UENUKOM BKMKOYEHa cloaa
nocpeacTBOM CCbinku. Hauenueatowmm nunua MoXeT Takke cogepaTtb nodon gpyron
nunug (HanpyMmep, HauenvBarwLLmMin NMNua), N3BECTHLIN cneuuanncTam, Harnpumep, Kak
onucaHo B USSN 12/328669 unu mexgyHapogHon nybnukauun Ne WO 2008/042973,
coepaHne Kaxaon M3 KOTOPbIX LIESIMKOM BKIOYEHO clofa NocpeacTBOM CCbinku. B
HEKOTOPbIX BapuaHTax WCNOSIHEHWUA, HauenuBallWMn nunNug BKIIKOYAET MHOXECTBO
dparmeHTOoB GalNAc, Hanpumep, aeBa wunu Tpu dparmeHta GalNAc. B HekoTopbIx
BapuaHTax UCMOMHEHUA, HaLenuBawLLnMn NMNng coaepXnT MHOXECTBO, HanpuMmep, asa

unun Tpu N-auetunranakro3dammHoBblx (GalNAc) dpparmeHTa. B HEKOTOpbLIX BapuaHTax
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WCMOMHEHNsA, nunua B HauenusawweMm nunuge npeacrtasngetr cobon 1,2-gu-O-
rekcageuun-sn-rmvuepug (t.e., DSG). B HekoTOopbiX BapuaHTax WCMNOMNHEHUS,
HauenuBawwwmn nunua BkwdaeT [M3lM-cpparmeHT (Hanpumep, [M3I-cbparmeHT,
UMEIOLLIMIN MOMEKYISAPHBLIN BEC, paBHbIM MO MeHblen Mepe npumepHo 500 [a, Takon
kak npumepHo 1000 Oa, 1500 fa, 2000 [a vnu 6onblie), HanpuMep, HauenuBarLmm
bparMeHT NnpucoeanHeH K nunuay dYepes MN3lr-gpparmeHT.

B HeKkoTOpbIX BapuaHTax WCMOSIHEHWA, Hauenuvealwui nunug BKNOYaeT
donatHbI (pparMeHT. Hanpumep, HauenusawwWun nunug, cogepxawmi donaTHbIn
hparMeHT, MOXET BKMYaTb MaTtepuansbl, packpbiTble B USSN 12/328669, nogaHHom
12/4/2008, kKoTopas UuUenuKoM BKMOYEHa ckoga MOoCPeAcTBOM CCbiikM. B apyrom
BapuaHTe WCNOSMHEHWUdA, HauenueawLWun nunua, cogepxawm donatHbli oparMeHT,
MOXeT BKMNovaTb coegmHeHne popmynsl 5.

TunnyHble nNpuMepbl HauenvBeawLlnX NUNKAoB npeacTaBneHbl gopmynon L
HUXe:

(Hauenusatowas rpynna),-L-Iunng
dopmyna L
roe:

Hauenueatowasa rpynna npegcrasnget cobon nobyo Hauenuealowyl rpynny,
N3BECTHYIO KBanuUULUMPOBaHHOMY cCReunanucTty W/vnu onucaHHyl TyT (Hanpumep,
peuenTop KNeTo4YHOW NOBEPXHOCTH);

n o6o3HavaeT uenoe uncno ot 1 go 5 (Hanpumep, 3)

L oBo3HavaeT CBA3YOLLYIO rpynny; u

Nvunnag npeacrtasnaetr cobonm nuNug, TakOM Kak OMUCaHHBLIN  TYT nunua
(HanpyvmMmep, HenTpanbHbIV NUNKUA, Takon kak DSG).

B HeKkoTOpbIX BapuaHTax WCNOSIHEHWSA, CBA3ywwaa rpynna skroyaeTt [M3r6-
bparmeHT. B gpyrom BapuaHTe wucnonHeHuda, pasmep [10IM-cpparmeHTa MOXeT
MEHATbLCA B MHTepBarie MonekynsapHblx BecoB oT npumepHo 1000 go npumepHo 20000
AanbToH (Hanpumep, oT npumepHo 1500 go npumepHo 5000 ganbToH, Hanpumep,
npumepHo 1000 ganbToH, npumepHo 2000 panbToH, npumMmepHo 3400 ganbTOH WK
npumepHo 5000 ganbToH.

B HekoTOpblX BapmaHTax WCNOSIHEHWSA, HauenuvBalwLwMin nunua npeacrasnseT

cobow coeguHeHune cdopmyn 2, 3, 4, 5, 6 unun 7, npnBeaeHHbIX HUXE:
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C1o7H199N11032
To4Haqa macca: 2150,43
Mon. Bec: 2151,78
dopmyna 2
GalNAc3-MNMar-nsG

Ho OH PEG-2000
o]
HO 0]

OWNMN
AcHN H H Av. Mol. Wt.: 4331

Cp. mon. Bec: 4331
dopmyna 3
GalNAc3-MNar-nsG

Ho OH )
\%O H H O% H —(\/O}/\/n JOK/\/ !
HO o~
AcHN \/\/\[r \n/\/ o) WO n \IOI/\/\/\N 22
< Av. Mol. Wt.: 4360 PEG-2000 % 0
-

Cp. mon. Bec: 4360
(GalNAc);-N3r-Lco
dopmyna 4
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A
R e T
§:,1 RO ey i

BN

®onart-MN3r-DSPE
1,2-ancreapoun-sn-rnuyepo-3-gpocdoataHonammnH-N-[donat(nonnaTUNEHrNMMKosb)-
2000] (ammoHueBas conb)

dopmyna 5
O -OH 0
e s sass:
H 0O "

Mon. Bec: ok. 3028
®donaT-N3r2000-bsG

o)
N
HN Y NN
A:\:I»J/\H

H,N N

dopmyna 6
o Oy -OH H . . H . o
o Q)‘\H SN OO M/\})WNMNKO/\_AON\/\/\/\/\/\M
HN Nj/\N o} o n o O
)“ I Z H PEG-3400

Mon. Bec: 0k.4761
®onart-MN3Ar3400-DSG
dopmyna 7

B HekoTOpbIX BapmaHTax MCMOMHEHWUA, HauenvBaloLWun nunug nNpucyTcTByeT B
koMmnosuumm B kKonuyectee oT npumepHo 0,001% po npumepHo 5% (Hanpumep,
npumepHo 0,005%, 0,15%, 0,3%, 0,5%, 1,5%, 2%, 2,5%, 3%, 4% vnu 5%) B nepecyeTe
Ha MONAPHOE KONUYecTBO. B HEKOTOpbIX BapuvaHTax WCMNOMHEHUs, HauenuBaloLLUn
nunua BXoauT B COCTaB OMUCAHHOM TYT KOMMO3ULMM.

B HekoTopbIX BapnaHTax UCMOMHEHUA, NUNUAHAA KOMMNO3ULUA TaKkKe COAEPXUT
aHTUOKCUOAHT  (Hanpumep, NOrnoTUTENb  pagukanoB). AHTUOKCMOAHT  MOXET
nNpuCyTCTBOBaTb B KOMMO3WUUKM, Hanpumep, B Konuyectse oT npumepHo 0,01% ao
npumMmepHo 5%. AHTUOKCMAAHT MOXeT 6biTb rMapodobHbIM KN  rMApPOPUNBHBIM
(Hanpumep, pacTBOpMMbIM B nNuNnaax WM pacTBOpMMbIM B BoAe). B HekoTopbix
BapuaHTax UCMOMHEHUSA, aHTMOKCUAAHT npeacTasnsaeT cobon peHonbHoe coeauHEHNe,
Hanpumep, OyTunruapokcuTonyosn, pecsepatpon, kodepmeHT Q10 wnu  gpyrue

Cb]'laBOHOVI,D,bI, nnn BuTaMuH, HanpumMmep, BUuTaMuH E vnn ButamuH C. ,El,pyrme TUNMUYHbIE
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npUMepbl aHTUOKCMAAHTOB BKOYAIOT NUMNOEBYIO KUCMNOTY, MOYEBYIO KUCIIOTY, KapOTWUH,
Takon kKak 6eTa-kapoTUH UnNu peTuHon (BUTamuH A), ryTaTUOH, MENATOHWUH, CENEH U
ybuxuHon.

B HeKkoTOpbIX BapuaHTax WCMOMHEHWs, pPeLenTopoM HauenuBalowero nunuaa
(Hanpumep, GalNAc-cogepxallero nunuaa) saBRgeTca  acuanorfiMkonpoTEMHOBBIN
peuenTop (T.€., ASGPR).

B oagHOM BapuaHTe MCNOSIHEHUS, KOMMNO3MUMKM MO U300peTeHuto nony4varT
METOLOM 3KCTPY3UU UK METOAOM CMELLEHUS B NOTOKE.

MeToa  9KCTpy3uMuM (Takke HasblBaeMbli  METOAOM  NpeaBapuUTenbHOro
opMOBaHNA WNKM NepuoauyeckMM npoueccom) npeacrtaensetr cobon MeTod, B
KOTOPOM CHavana roToBsT MycTble IMNOCOMBI (T.€. 6€3 HYKIEMHOBOW KUCIIOThI), a 3aTeM
BBOAAT HYKMEUHOBYKD KUCMNOTY B MYCTble JUMNOCOMbI. JKCTPY3US JMMNOCOMarnbHbIX
KOMMNo3uumm Yyepes MENKOMOpUCTYIO nonukapboHaTHyIo MeMmbpaHy  unu
aCUMMETPUYHYIO  KepaMM4yeckyro MembpaHy npuBOAMT K OTHOCUTENBHO 4eTKO
onpeAeneHHoMy pacnpegerieHnio No pasMmepam. TUMUYHO, CYCMEH3UKD LMKINYECKU
nponyckalwT Yyepe3 MeMbpaHy OQMH UM HECKOMBKO pa3 A0 AOCTUXEHUSA KenaTesibHOro
pacnpegeneHMs no pasMepam JMnocoManbHOro komnnekca. JlMnocombl MoryT
3KCTpyaupoBaTbCa Yepe3 MeMmbpaHbl ¢ nocnegoBaTenibHO YMEHbLUAKLWMMUCS NopamMu
ANa  OOCTWKEHUS MOCTEMEHHOr0 YMEHbLUEHMSA pasMepa nunocoMm. B  HeKoTopbIX
cny4vaax, obpasylwmeca KOMMO3ULMKU FNUNUA-HYKNEMHOBAsA KUCoTa MOryT ObiTb
ncnosnb3oBaHbl 6€3 kKakon-nMbo COPTUPOBKM NO pasmepam. Takue MeTodbl packpbiThl B
US 5008050; US 4927637; US 4737323; Biochim Biophys Acta. 1979 Oct 19; 557(l):
9-23; Biochim Biophys Acta. 1980 Oct 2; 601(3): 559-7; Biochim Biophys Acta. 1986
Jun 13; 858(1): 161-8; u Biochim. Biophys. Acta 1985 812, 55-65, koTOpble HacToALLMM
LEeNMKOM BKINIOYEHBI Cloda NoCpeACTBOM CChISOK.

MeTog cMmeweHus B MNOTOKe npeactaeBngeTr cobor MeTod, B KOTOPOM Kak
nunNuabl, Tak U HyKNenHoBaa Kucriota AobaenalTca napannenibHO B CMECUTESbHYIO
kamepy. CMecuTenbHas kamepa MOXET ObiTb NPOCTbIM TPOMHUKOBBIM COEAUHUTENEM
unn mobon Apyron CMecuUTENbHOM KamMepow, W3BECTHOM KBannpuUUMpoOBaHHOMY
cneumanucry.

Takne metoabl packpbliTel B nateHTax CLUA NeNe 6534018 m US 6855277,
nyénukaumun CLLUA 2007/0042031 u B Pharmaceuticals Research, Vol. 22, No. 3, Mar.
2005, p. 362-372, KOTOpble HaCTOALWMM LENUKOM BKMIOYEHBLI cloga MocpeacTBOM

CCbIJIOK.
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JononHntenbHO nogpasyMeBaeTCd, YTO KOMMO3MUMU MO U3006pPETEHUD MOryT
ObITb Nony4deHbl NbbIMK cnocobammn, N3BECTHBIMU PSAOBOMY CMELManUCTy B AaHHON
obnacTtn TEXHUKMN.

B AONONHUTENBHOM BapuaHTE WUCMOMHEHUSA, TUMUYHbIE NPUMEPbLI KOMMO3ULUNA,

NMPUTroTOBJIEHHbIX METOAOM 3KCTPY3UU UM METOAOM CMELUEHUA B NOTOKE, ONMUCaHbl B

Tabnuue 1, rae llunng T npeacrtaenaeT cobon

OHM p ﬁf
)ﬁf
T

V),

OH

\/\/\/\/\)\/N N\/\N/\/N\/\N

(V1)
N1 nX KOMOMHaLuIo:
Tabnwuua 1
TeopeTudecknin coctaB NcxoaHbin KoHe4HbIn Pasmep yactuy
(% mon.) (3axBadeHHbIN) (HMm)

JNvun | DSPC | Xon | M3l | SiPH | Nunna | O6wmi |3axs | Jlunug | Obwwun |Muk | Wn | PDI
na . |[(C14)| K T/ | nunua/| at T/ | nunng/ pVH
T SiPHK | siPHK | (%) | siPHK | siPHK a
42 0 28 | 10 |1661| 4,75 9 58 | 8,19 | 15,52 |89,6(31,7|0,133
42 0 28 | 10 |1661| 4,75 9 77 | 6,17 | 11,69 |126|43,6| 0,07
42 0 28 | 10 |1661| 4,75 9 24 | 19,79 | 37,50 (37,3|13,4|0,194
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50 0 40 | 10 |1661| 4,75 | 819 | 58 | 8,19 | 14,12 [121|47,5|0,109
60 0 30 | 10 |1661| 4,75 | 7,35 | 43 [ 11,05 | 17,09 [117|48,1|0,095
55 0 40 | 5 |1661| 4,75 6,9 62 | 766 | 11,13 |16064,2|/0,096
65 0 30| 5 |1661| 4,75 | 6,32 | 41 | 11,59 | 15,41 |[164| 59 (0,086
40 10 |40 | 10 |1661| 4,75 | 9,05 | 72 | 6,60 | 12,57 |118(46,4/0,113
50 | 7,56 |37,5| 5 |1661| 4,75 | 7,03 | 79 | 6,01 8,90 [131(61,1|0,126
50 0 40 | 10 |1661| 4,75 | 8,19 | 57 | 8,33 | 14,37 |88,3(28,9|0,068
60 0 30| 10 |1661| 4,75 | 7,35 | 35 | 13,567 | 21,00 [84,7|33,6/0,099
55 0 40 | 5 |1661| 4,75 6,9 49 | 9,69 | 14,08 |136(33,3|0,029
65 0 30| 5 |1661| 4,75 | 6,32 | 26 | 18,27 | 24,31 [98,3|33,2|0,096
40 10 |40 | 10 (1661| 4,75 | 9,05 | 70 | 6,79 | 12,93 |80,2(|30,4| 0,14
50 | 7,5 |37,5| 5 |1661| 4,75 | 7,03 | 68 | 6,99 | 10,34 |103|33,9|0,082
57,5 7,5 (31,5 3,5 [1661| 4,75 | 6,29 | 66 | 7,20 | 9,63 [101(19,4/0,344
57,5 7,5 (31,5 3,5 [1661| 4,75 | 6,29 | 83 | 572 | 7,58 |[144/58,4/0,087
57,5 7,5 (31,5 3,5 [1661| 4,75 | 6,29 | 90 | 528 | 6,99 |181|58,6/0,042
57,5 7,5 (31,5 3,5 [1661| 4,75 | 6,29 | 60 | 7,92 | 10,48 [95,2/33,1/0,153
40 | 7,5 |32,5| 20 |1661| 4,75 | 11,43 | 74 | 6,42 | 15,45 |77,8(34,2|0,131
50 | 7,5 |22,5| 20 |1661| 4,75 | 9,77 | 48 | 9,90 | 20,35 [96,5|37,7|0,152
57,5/ 7,5 |(31,5| 3,5 [1661| 4,75 | 6,29 | 54 | 8,80 | 11,65 |86,9/34,9|0,094
40 | 7,5 (32,5 20 |1661| 4,75 | 11,43 | 76 | 6,25 | 15,04 |85,3|33,6|0,096
57,5/ 7,5 |(31,5| 3,5 [1661| 4,75 | 6,29 | 10 | 47,50 | 62,90 |107|58,4|0,148
57,5/ 7,5 |(31,5| 3,5 [1661| 4,75 | 6,29 | 82 | 5,79 | 7,67 |150(59,3|0,092
57,5/ 7,5 |31,5| 3,5 [1661| 4,75 | 6,29 | 73 | 6,51 8,62 [113(37,1/0,094
57,5/ 7,5 |(31,5| 3,5 [1661| 4,75 | 629 | 71 | 6,69 | 8,86 |115|37,9/0,068
57,5/ 7,5 |31,5| 3,5 [1661| 4,75 | 6,72 | 13 | 36,54 | 51,69 |39,9| 12 |0,265
57,5/ 7,5 |(31,5| 3,5 [1661| 4,75 | 6,29 | 40 | 11,88 | 15,73 |55,6(18,9|0,109
50 | 7,5 |37,5| 5 |1955| 4,75 | 7,03 | 93 | 5,11 7,56 |122(45,7(0,083
50 | 7,5 |37,5| 5 |3215| 4,75 | 7,03 | 79 | 6,01 8,90 [102| 35 (0,122
60 | 7,5 | 31| 1,5 |1661| 4,75 | 6,26 | 79 | 6,01 7,92 |191(70,5|0,096
55 | 7,5 |32,5 1661| 4,75 | 7,13 | 80 | 594 | 8,91 |132| 41 |0,056
55| 7,5 |32,5 1661 | 4,75 | 7,13 | 40 | 11,88 | 17,83 |73,2|24,6/0,096
5| 7,5 |325| 5 |1661| 475 | 7,13 | 43 | 11,05 | 16,58 (71,6| 20 | 0,07
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60 | 756 | 31| 156 |1661| 475 | 6,26 | 60 | 7,92 | 10,43 [61,9|19,7|0,064

60 | 7,5 |31,5| 1 |1661| 4,75 | 6,19 | 48 | 9,90 | 12,90 |[113]93,8(0,238

60 | 75 | 31| 1,5 |1661| 4,75 | 6,26 | 41 | 11,59 | 15,27 |156|81,1|0,132

60 | 7,6 | 31| 1,56 |1661| 475 | 6,26 | 29 | 16,38 | 21,59 |115|79,8|0,204

60 0 |385| 1,5 |1661| 4,75 | 6,05 | 17 | 27,94 | 35,59 [139|77,8|0,184

60 | 7,56 | 31| 1,6 |1661| 475 | 6,26 | 73 | 6,51 8,68 |75,1(19,6| 0,04

60 | 75 | 31| 1,5 |1661| 475 | 6,26 | 74 | 6,42 8,46 |71,3(25,7(0,091

60 | 76 | 31| 1,56 |1661| 475 | 6,26 | 69 | 6,88 | 9,07 [80,1| 28 (0,082

60 | 7,5 | 31| 156 |1661| 956 | 12,63 | 70 | 13,57 | 17,90 |69,8|22,5| 0,09

50 10 (38,5 1,6 (1661 | 4,75 | 6,97 | 77 | 6,17 | 9,05 | 64 |26,1(0,127

60 0 385 1,56 |1661| 4,75 | 6,05 | 51 | 9,31 | 11,86 | 64 [21,9|0,088

40 | 20 |38,5| 1,5 [1661| 4,75 | 8,36 | 86 | 552 | 9,72 |59,7(21,1/0,151

50 | 10 |38,5| 1,5 |18747| 4,75 | 6,97 |N/A| N/A N/A |70,3|22,6|0,034

45 | 15 (38,5 1,5 (1661 | 4,75 | 7,58 | 82 | 579 | 9,24 | 70 {19,4/0,043
(DOPC)

45 15 [38,5| 1,56 |1661| 4,75 | 7,43 | 81 | 586 | 9,17 [57,2(17,1/0,081
(DMPC)

45| 15 |38,5| 1,56 |1661| 4,75 | 7,59 | 81 | 586 | 9,37 [54,4(17,3|0,118

50 | 10 |38,5| 1,5 |1661| 4,75 | 6,97 | 79 | 6,01 | 8,82 |755|452 0,2
(C10)

50 | 10 |38,5| 1,5 |1661| 4,75 | 6,98 | 81 | 586 | 8,62 |64,1/18,4/0,069
(C18)

B ogHOM BapumaHTe MCNOMHEHUS, KOMNO3MLUK MO M306PETEHUIO 3axBaTblBaOTCS
B Konun4yectBe No MeHblien Mmepe 60%, no MeHblwen mepe 65%, NO MeHbLlen Mepe
75%, no meHbLen mepe 80% wunu no meHbLen mepe 90%.

B ogHOM BapmaHTe UCNOMHEHUS, KOMMNO3ULMKN NO N30BPETEHNIO JOMONHUTENBHO
cogepxat 6ycep (Hanpumep, untpart, docdar).

B ogHOM BapmaHTe MCNOMHEHUS, KOMMNO3ULMKN NO N30BPETEHNIO JOMONHUTENBHO
cogepxaTt  anonunonpoteMH. B ucnonb3yeMoOM  TyT  3HA4YEeHUM, TEPMWH
"anonunonpotenH” nnu "nunonpoTemH” OTHOCUTCA K anonunonpoTenHam, U3BECTHbIM
KBanuuumMpoBaHHbIM cneuyanuctam, U WX BapuaHTaMm W dparmMeHTam, 1 K

anonunonpoTtenHoBbiM aroHUCTaM, aHanoram Urn nx d)parmeHTaM, OMNMMUCaHHbIM HUXE.
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MpurogHble anonMNonpoTeEUHbI BKNOYalT, 6e3 orpaHudeHnsa, ApoA-l, ApoA-Il,
ApoA-1V, ApoA-V un ApoE, n unx aktuBHble nonvmopdHble ¢OpMbl, U30OPMBI,
BapuaHTbl W MyTaHTbl, a Takke WX pparMeHTbl UM yKopoveHHble d¢opMbl. B
onpedeneHHbIX BapuvaHTax WCMOSIHEHWS, anonunonpoTenH npeacraBnaeT cobon
TMoNcoaepKaLmim anonmnonpoTenH. "Tuoncogepxallimin anonunonpoTenH” oTHOCUTCA
K anonunonpoTeuHy, BapuaHTy, dparMeHTy unu usodopme, KoTopble coaepxaT no
MeHbLlEW Mepe OoAMH UUCTEMHOBLIM ocTaTtok. Hawubonee pacnpocTpaHeHHbIMU
TMoncoaepxawmmmn anonunonpotenHamm asnaTca ApoA-lI Milano (ApoA-Iu) n ApoA-|
Paris (ApoA-Ip), KOTOpble coaepaT OAWH UMCTenHOoBbLIM ocTaTok (Jia et al., 2002,
Biochem. Biophys. Res. Comm. 297: 206-13; Bielicki and Oda, 2002, Biochemistry 41:
2089-96). ApoA-ll, ApoE2 un ApoE3 Takke gaBngawTca TMoncogepxalmmu
anonunonpotenHamu. W3sonupoBaHHble ApoE w/vnn wnx aktMeBHble QparMeHTbl WU
nonuNenTUaHbIE aHanoru, Bkno4vas nx pekoMOMHaHTHO Nnony4vyeHHble (POpPMbl, ONUCAHbI
B nateHTax CLUA NeNe 5672685; 5525472; 5473039; 5182364; 5177189; 5168045;
5116739; onnucaHnA KOTOPbIX BKIKOYEHBI Cloga NocpeacTBOM ccbinok. ApoES3 packpbIT B
Weisgraber, et al., "Human E apoprotein heterogeneity: cysteine-arginine interchanges
in amino acid sequence of the apo-E isoforms,” J. Biol. Chem. (1981) 256: 9077-9083;
n Rail, et al., "Structural basis for receptor binding heterogeneity of apolipoprotein E
from type Il hyperlipoproteinemic subjects,” Proc. Nat. Acad. Sci. (1982) 79: 4696-
4700. Cm. Takke GenBank, Homep goctyna K00396.

B onpegeneHHbIX BapnaHTax UCMOMHEHUA, anonMnonpoTEUH MOXET HaxoaUTbCS
B ero 3penom dopmMme, B €ro npenpoanonunonpoTeMHoBon ¢opMe unu B €ro
npoanonunonpotTenHoBon ¢opme. NomMo- n retepogumMmepbl (Korga OHU CyLLECTBYIOT)
npo- u 3penoro ApoA-l (Duverger et al., 1996, Arterioscler. Thromb. Vasc. Biol.
16(12):1424-29), ApoA-I Milano (Klon et al.,, 2000, Biophys. J. 79:(3)1679-87;
Franceschini et al., 1985, J. Biol. Chem. 260: 1632-35), ApoA-l Paris (Daum et al.,
1999, J. Mol. Med. 77:614-22), ApoA-ll (Shelness et al.,, 1985, J. Biol. Chem.
260(14):8637-46; Shelness et al., 1984, J. Biol. Chem. 259(15):9929-35), ApoA-IV
(Duverger et al., 1991, Euro. J. Biochem. 201(2):373-83), u ApoE (McLean et al., 1983,
J. Biol. Chem. 258(14):8993-9000) Takke MoryT ObiTb MCNOSb30BaHbl B paMKax
n3obpeTeHus.

B onpegeneHHbIXx BapuaHTax  WUCMOSIHEHWUA,  anonUMNONpPOTEUH  MOXET
npeacraenaTe cobon dparMeHT, BapmaHT unu nsodopMy anonunonpotenHa. TepMuH

"hparMeHT" OTHOCUTCA K NMOBoMy anonunonpoTeuHy, umerllemy 6onee KoOpoTKyto
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aMWHOKUCMOTHYIO NMOCNeaoBaTenbHOCTb, YEM HaTMBHbLIN anonunonpoTENH, eCnn Takon
dparMeHT  coXpaHsieT akTMBHOCTb  HaTMBHONO  anofnunonpoTeuHa,  BKIYas
nunuacesasbiBalowme ceonctea. [og "BapmaHToM” nogpasymMeBarTCcs 3aMeLLEHUA Unu
U3MEHEHUA B aMWHOKUCIOTHBIX MOCNEeAoBaTENbHOCTAX anofMnonpoTenHa, npuyemM
Takue 3amelleHna UnNu U3MEeHeHua, HanpuMmep, agauuumn u geneumm aMmMHOKUCIOTHBIX
OCTaTKOB, HE CHWXaKT aKTUBHOCTb HAaTUMBHOIO  anonunonpoTenHa, BKoYaga
nunuaceasbiBalOWwMe CBOWCTBA. TakMMm obpasom, BapuaHT MOXeT cogepxaTb Oenok
unu  NentTua, UMEKWUn  NO  CYWEeCTBY  MAEHTUYHYKD  aMUHOKWUCITOTHYIO
nocrnenoBaTefNlbHOCTb C HaTMBHBLIM anosiMNonpoTEMHOM, nNpegycMaTpuBaeMbiM TYT, B
KOTOPOM OOWH WINUW HECKONbKO aMWHOKUCAOTHBLIX OCTaTKOB OblfIM KOHCEPBATUBHO
3aMeLleHbl Ha XMMWYEeCKM noaobHble aMUMHOKUCIOTHI. [puMepbl KOHCEepBaTUBHbIX
3aMeLLeHMI BKITIYalT 3aMeLleHne No MeHbLlen Mepe ogHoro rmapodobHoro ocrarka,
Takoro Kak W30MNenuuH, BamnuH, NEWUMH MM METUOHWH, Ha Apyron. AHanorMyHo,
HacToslwee wu3obpeTeHne npedycMmaTpuBaeT, Hanpumep, 3aMelleHUs No MeHbLUen
Mepe OoAHOro rmapodunbHOro octaTka, Takue Kak, Hanpumep, Mexay apryHMHOM U
NU3NHOM, MeXay rMyTaMMHOM WM acnaparMHom, U Mexay rMULUUMHOM U CEPUHOM (CM.
nateHTbl CLUA NeNe 6004925, 6037323 n 6046166). TepmuH "nsodopma” oTHOCUTCS K
Benky, uMeloLeMy Takylo Xe, B6onbLy MM YacTUYHYIO (PYHKLMIO U aHanornyHyio,
MOEHTUYHYIO UITM YaCTMYHYIO NOCNEeA0BaTENbHOCTb, KOTOPbIN MOXET ObITh UK He ObITb
NPOAYKTOM TOrO K€ CaMoro reHa u oObl4HO ABNSAETCA TKaHecneumduyecknum (cm.
Weisgraber 1990, J. Lipid Res. 31(8):1503-11; Hixson and Powers 1991, J. Lipid Res.
32(9):1529-35; Lackner et al., 1985, J. Biol. Chem. 260(2):703-6; Hoeg et al., 1986, J.
Biol. Chem. 261(9):3911-4; Gordon et al., 1984, J. Biol. Chem. 259(1):468-74; Powell et
al.,, 1987, Cell 50(6):831-40; Aviram et al., 1998, Arterioscler. Thromb. Vasc. Biol.
18(10):1617-24; Aviram et al.,, 1998, J. Clin. Invest. 101(8):1581-90; Billecke et al.,
2000, Drug Metab. Dispos. 28(11):1335-42; Draganov et al., 2000, J. Biol. Chem.
275(43):33435-42; Steinmetz and Utermann 1985, J. Biol. Chem. 260(4):2258-64;
Widler et al., 1980, J. Biol. Chem. 255(21):10464-71; Dyer et al., 1995, J. Lipid Res.
36(1):80-8; Sacre et al., 2003, FEBS Lett. 540(1-3):181-7; Weers, et al., 2003, Biophys.
Chem. 100(1-3):481-92; Gong et al., 2002, J. Biol. Chem. 277(33):29919-26; Ohta et
al., 1984, J. Biol. Chem. 259(23):14888-93 n nateHT CLUA Ne 6372886).

B onpegeneHHbiXx BapuaHTax WCMOMHEHUA, cnocobbl U KOMNO3ULMKM MO
HacTodWeMy U300peTeHUI0 BKITKOYAaKT UCMOMNb30BaHWE XWMEPHOW  KOHCTPYKLUUK

anosnunonpoTteunHa. Hanpmmep, XUMEepHaA KOHCTPYKUUA anonmnonpoTtenHa MOXeT
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COCTOATbL W3  anonunonpoTEMHOBOIO JOMEHa C BbICOKOM NUNUACBSA3bIBAIOLLEN
CrMoCcOBHOCTLIO, acCOLUNPOBAHHOIO C anonunonpoTeMHOBLIM AOMEHOM, obnagatowmm
3alUTHBIMX CBOMCTBaMMW NPOTMB MLeMUYeckon penepdysnm. XumepHasa KOHCTPYKLUSA
anonunonpoTenHa MOXeT nMpeacTaBndaTb CcOBON  KOHCTPYKUMIO,  BKIOYAIOLLYIO
oTAenbHble 06racTv, NPUCYTCTBYKOLLME B anonunonpoTenHe (T.e., FOMOSIOrM4Haga
KOHCTPYKLNA), UIM XMMEPHAA KOHCTPYKUMS MOXET NpeaAcTaBnaATb COBOM KOHCTPYKLMIO,
BKMOYaLWy  oTaenbHble obnactTm M3 pasHblX  anonunonpoTeuHoB  (T.e.,
reteponornyeckme KOHCTpykuumn). Komnosmumm, cogepxaline XMMepHY KOHCTPYKLMIO,
MOryT Takxe BKMYaTb CerMeHTbl, NpeacTasnaowme cobon BapuaHTbl UNN CErMEHTDI
anonunonpoTenHa, nNpeaHasHadYeHHble ana obecneyeHus crneumduryeckoro xapakrepa
(Hanpumep, nNUNMACBA3bIBAIOLLErO, peuenTopcBasbiBalowero, ¢(epMeHTaTUBHOrO,
hbepMEHT-aKTUBUPYIOLLETO, aHTUOKCUOAHTHOrO, unu OKUCIIUTESBbHO-
BOCCTaHoBUTenNbHble cBoncTBa) (cM. Weisgraber 1990, J. Lipid Res. 31(8):1503-11;
Hixson and Powers 1991, J. Lipid Res. 32(9):1529-35; Lackner et al., 1985, J. Biol.
Chem. 260(2):703-6; Hoeg et al., 1986, J. Biol. Chem. 261(9):3911-4; Gordon et al.,
1984, J. Biol. Chem. 259(1):468-74; Powell et al., 1987, Cell 50(6):831-40; Aviram et al.,
1998, Arterioscler. Thromb. Vasc. Biol. 18(10):1617-24; Aviram et al., 1998, J. Clin.
Invest. 101(8):1581-90; Billecke et al., 2000, Drug Metab. Dispos. 28(11):1335-42;
Draganov et al., 2000, J. Biol. Chem. 275(43):33435-42; Steinmetz and Utermann 1985,
J. Biol. Chem. 260(4):2258-64; Widler et al., 1980, J. Biol. Chem. 255(21):10464-71;
Dyer et al., 1995, J. Lipid Res. 36(1):80-8; Sorenson et al., 1999, Arterioscler. Thromb.
Vasc. Biol. 19(9):2214-25; Palgunachari 1996, Arterioscler. Throb. Vase. Biol.
16(2):328-38: Thurberg et al., J. Biol. Chem. 271(11):6062-70; Dyer 1991, J. Biol.
Chem. 266(23):150009-15; Hill 1998, J. Biol. Chem. 273(47):30979-84).
ANonNuNoOnNpoTEUHbI, UWCNOMNb3yeMble B  U300peTeHMM, Takke  BKIKOYaloT
PEKOMOUHAHTHbIE, CUHTETMYECKME, NONyCUHTETUYECKNE unu OYULLEHHbIE
anonunonpoTtenHbl. Cnocobbl Nony4YeHUs anonunonpoTEUMHOB UMM UX 3KBMBANEHTOB,
ucrnonb3yemMmble B U300peTEeHMK, XOpOLIO WU3BECTHbl cneuvanuctam. Hanpumep,
anonunonpoTenHbl MOryT ObiTb BblAENEHbl M3 NMAasMbl UNU NPUPOAHBIX NPOAYKTOB,
Hanpumep, NyTeM LEHTPUdYrMpoBaHus B rpagueHTe NoTHOCTU MK UMMYHOAMUHHON
Xxpomatorpacpmm  MnM  NOMy4YeHbl  CUHTETUYECKW, MNOSIYCUHTETUYECKM UNU  C
ncrnonb3oBaHMeM MeToauK pekoMOuHaHTHbIX [HK, n3BecTHbIX cneumnanuctam (cm.,
HanpumMmep, Mulugeta et al., 1998, J. Chromatogr. 798(1-2): 83-90; Chung et al., 1980, J.
Lipid Res. 21(3):284-91; Cheung et al., 1987, J. Lipid Res. 28(8):913-29; Persson, et
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al., 1998, J. Chromatogr. 711:97-109; nateHTbl CLLA NeNe 5059528, 5834596, 5876968
n 5721114; n nyénukauumn PCT WO 86/04920 n WO 87/02062).

AnonunonpoTeunHbl, NCNOosib3yeMble B U306peTeHUmn, AONONMHUTENBHO BKKOYAIOT
aroHUCTbI anofnUNONPOTEMHOB, TakMe Kak NeNTUAbl U aHanoru NeNTUAoOB, UMUTUPYIOLLINE
akTuBHOCTb ApoA-I, ApoA-I Milano (ApoA-lu), ApoA-I Paris (ApoA-Ip), ApoA-Il, ApoA-1V,
n ApoE. Hanpumep, anonunonpoTtenH MoxeT 6bITb NM0OLIM U3 MaTepuanos, ONUCAHHbIX
B nateHTax CLUA NeNe 6004925, 6037323, 6046166 n 5840688, cogepxaHue KOTopbIX
LEennKOM BKINIOYEHO cloga NocpeacTBOM CChINOK.

AroHucTnyeckme nentuabl UNU NENTUAHbIE aHarnorM anosiMnonpoTeENHOB MOTYT
OblTb CUHTE3MPOBAaHbI UK NOMyYeHbl C UCMOMBb30BaAHNEM NOOLIX METOAUK NENTUAHOIO
CMHTE3a, M3BECTHbIX creuuanucTam, BKM4vas, Hanpumep, MeTOAWMKW, ONUCaHHble B
nateHTax CLUA NeNe 6004925, 6037323 n 6046166. Hanpumep, nentugbl MoryT ObiTb
nony4yeHbl C UCMNOSIb30BaHMEM METOAWMKM TBEpAo(a3oBOro CUHTE3a, NepBOHavanbHO
onucanHon Merrifield (1963, J. Am. Chem. Soc. 85:2149-2154). [pyrne metoauku
nenTUAHOro cnHTesa npueeaeHbl B Bodanszky et al., Peptide Synthesis, John Wiley &
Sons, 2d Ed., (1976) n gpyrux paboTtax, NerkogocTynHbiX ANS KBannpuuMpoBaHHbIX
cneunanucToB. KpaTkoe M3noxeHne MeToauk NonunenTuaHoro cMHTesa npuBedeHo B
Stuart and Young, Solid Phase Peptide Synthesis, Pierce Chemical Company,
Rockford, lll., (1984). MNMenTnabl Takke MOryT 6bITb CUHTE3UPOBAHbI METOAAMU CUHTE3A
B pacTBope, kak onucaHo B The Proteins, Vol. I, 3d Ed., Neurath et al., Eds., p. 105-
237, Academic Press, New York, N.Y. (1976). lNpurogHble 3aliMTHble Fpynnbl Ang
MCNONMb30BaHMA B pasHbiX MNEeNTUOHbIX CUHTE3ax OnucaHbl B  BbIWEYNOMSAHYTbIX
NUcToyHMkax, a takke B McOmie, Protective Groups in Organic Chemistry, Plenum
Press, New York, N.Y. (1973). lNenTuabl no Hactoswemy M306peTEeHUI0 Takke MoryT
OblTb MOMyYeHbl MYTEM XMMWUYECKOTO WUNKN (pepMeHTaTMBHOro oTwensieHus ot 6onee
KpynHbIX oparMeHTOB, Hanpumep, anonunonpoTenHa A-l.

B onpeaeneHHbix BapuaHTax MWCMNOMHEHWS, anosMnonpoTevH MoOXeT ObITb
CMECbIO anonumnonpoTenHoB. B 0AHOM BapyaHTe UCMOMNHEHUS, anonunonpoTeNH MoXeT
OblTb FOMOreHHOM CMEChI0, T.e. MpuMHaanexatb K anonunonpoTenHam ogHoro tuna. B
ApYromMm BapuaHTe WUCMOSTHEHUA, anonunonpoTeEUH MOXET BbiTb reTeporeHHOW CMeChIo
anonunonpoTenHoB, T.e., CMECb ABYX UM Oonblle pasHbIX anonunonpoTEUHOB.
BapuaHTbl UCMOMNHEHUA reTEePOreHHbIX CMecen anonunonpoTeEMHOB MOTYT BKMNKOYaTh,
HanpuMmep, CMeCb anonunonpoTerHa M3 XUBOTHOMO MCTOYHMKA M anonvnonpoTenHa

NONMYCUHTETUHECKOIO TMPOUCXOXAEHUA. B onpeaersieHHblX BapuaHTax WCMNOJIHEHUA,
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reTeporeHHasi CMecb MOXET BKIoYaTb, Hanpumep, cmecb ApoA-l n ApoA-I Milano. B
onpedeneHHbIX BapuvaHTax WCNOSIHEHUA, TeTeporeHHas CMeCb MOXeT BKM4aTh,
Hanpumep, cMmecb ApoA-I Milano u ApoA-I Paris. [purogHble cmecu gn4
NCronb30BaHWg B cnocobax u KoMnosuumsx no nsobpeteHuto 6yayT o4eBMAHbIMU ANA
KBanudpuumMpoBaHHOro cneumanucra.

Ecnu anonvnonpoTenH nonyyarT 13 NpUupoaHbIX UCTOYHUKOB, TO OH MOXET ObITb
nosiyyeH W3 pacTUTENBHOIO WM XMBOTHOTO WCTOMHMKA. Ecnu  anonunonpoTewH
nosly4aroT U3 XUBOTHOIO UCTOYHMKA, anofiMnonpoTeMH MOXeT npuHaanexartb nobomy
Bugy. B onpegeneHHblX BapuaHTax WCMOMHEHUA, anonunonpoTenH MOXeT OblTb
nosiyyeH U3 >XMBOTHOrO WUCTOMHWMKA. B onpegeneHHbIX BapuvaHTax WCMOMNHEHUs,
anonunonpoTenH MoXxeT ObiTb MNOMy4YeH M3  YeroBe4yecKoro UCTovHuKa. B
npeanoyTUTENbHbLIX  BapuaHTax  WUCMOMHEHUA  n3o0bpeTeHuda,  anonunonpoTenH
BbIAENAIOT M3 TOro Xe BuAa, K KOTOPOMY MPUHAONEXUT WHAMBUAYYM, KOTOPOMY
anonvnonpoTenH BBOAUTCS.

B ogHOM BapuaHTe WCMNOMNHEHWUdA, reH-MULLEeHb npeactaBnseT cobon reH,
aKkcnpeccupyembin B neyveHun, Hanpumep, reH daktopa VIl (FVII). B gpyrux BapmaHTax
UCMOSMHEHNSA, FEH-MULLEHb 3KCMpEeccUpyeTca B 3HAOTENUM (Hanpumep, B cepaue,
nevyeHun, Nerkom, rnoudke, rmnotanamyce Unu CKeneTHom Mblwue). SPdEeKT akcnpeccum
reHa-muwenun, Hanpumep, FVII, oueHnBawT nytem wu3amMepeHua yposHen FVII B
BuonorudyeckoM obpasue, TakoM Kak obpaseL, CbIBOPOTKM unu TkaHu. Hanpumep, MoxeTt
ObITb onpegeneH yposeHb FVII B KpoBW, HanpuMep, N3MEPEHHBIN C MOMOLLbLIO aHanu3a
aktTuBHocTu FVII. B ogHOM BapuaHTe UCnosiHeHUs, MOXeT BbITb oueHeH ypoBeHb MPHK
B NeyeHn wnu sHgotenuu. B apyrom npeanoyvytuTenbHOM BapuaHTe UCMOMNHEHUS,
BbIMONHAITCA MO MEHbLUEN Mepe ABa TUNa OLEHKU, HanpuMmep, NPpOBOANTCS Kak OLeHKa
YpoBHA Oenka (Hanpumep, B KpoBW), Tak U namepeHue yposHa MPHK (Hanpumep, B
nevyeHun).

B ooHOM BapuaHTe WCNOSIHEHUS, areHT npeacrtaBndeT coboW HYKNEWHOBYIO
KMCNOTY, Takyto kak apyxuenovyeyHaa PHK (dsPHK).

B Opyrom BapuaHTe WCMNOSIHEHUS, areHT Ha OCHOBE HYKINEWHOBOW KUCMOTbI
npeactaBnsaet cobon ogHouenoyednble JHK nnu PHK, unu gsyxuenoveunole AHK unu
PHK, wnu mbpng OHK-PHK. Hanpumep, pasyxuenoveuHble [OHK moryt 6biTb
CTPYKTYPHBIM F€HOM, Fr€HOM, BKITHOYaKLLMM KOHTPOSbHYKO U TEPMUHUPYIOLLYIO 0BnacTu,
UM camopennUUMpYoLENCca CUCTEMOMW, TakoM Kak BUpycHaa unu nnasmugHas OHK.

Asyxuenoveynble PHK Moryt ©ObiTb, Hanpumep, dsPHK wnn gpyrum  PHK-
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UHTepdepupyoWnM peareHToM. OgHoLenoYevyHasa HyKNenHoBas KUCoTa MOXET ObiTb,
HanpuMmep, aHTUCMbICNOBbLIM  ONUIOHyKNeoTuaoMm, pubosnmom, MukpoPHK wunu
obpasylLwmm TPUNIIEKC ONIMIOHYKNEOTUOOM.

B elwle oaHOM BapuaHTe UCMOMHEHWUA, B pasfiMyHble MOMEHTbI BPEMEHU nocne
BBeJEHUS areHTa-kaHguaarta, buonornvyeckuin obpaseL, Takon Kkak obpaseL XuakocTu,
HanpuMmep, KpoBW, NNasMbl UMW CbIBOPOTKU, Unn obpasel TkaHW, Takou Kak obpaseu
nevyeHn unu sHgoTenusa (Hanpumep, U3 cepgua, No4dkW, Nerkoro, runortanamyca wnm
CKeNeTHON MbIWLUbI), OTOUPAIOT ¥ UCNBLITYEMOro cybbekta u noaBepraT UCMbITaHUAM
Ha BNUAHME areHTa Ha YypoBHW 3kcnpeccun 6Gernka-muwenn wnn MPHK. B ogHom
0cobeHHO NpeanoyYTUTESNIbHOM BapuaHTe UCMNOSIHEeHUd, areHT-kaHangaT npeacrasnsaeT
cobon dsPHK, koTopaa HaueneHna Ha FVII, n 6uonornyeckmin obpasel, UCNbITbIBAKOT Ha
ee BnnaHne Ha yposHu 6enka nnu MPHK ®aktopa VII. B ogHoM BapuaHTe ncnonHeHus,
aHanuaupyloT ypoBHu 6Genka FVII B nnasme, Hanpumep, NyTemM WCNOMNb30BaHUA
UMMYHOMMCTOXMMUYECKOIO aHanmsa unmM XpoMoreHHoro aHanusa. B gpyrom BapuaHTe
ucnonHenusa, yposHn MPHK FVII B nevyeHn wnu sHgoTenuu (Hanpumep, B cepaue,
nevyeHun, nerkom, nodke, rvnotanamMyce WM CKENeTHOM Mblue) TECTUPYIOT NyTeEM
npoBeaeHNs aHanuaa, Takoro kak aHanuia passeTtsneHHon OHK vnu HO3epH-BNOTTUHT
unu aHanua metogom lNLP ¢ o6paTtHon TpaHckpunumen (RT-PCR).

B ogHOM BapuaHTe UCMOMHEHUA, areHT, HanpUMep, KOMMNO3ULMIO, BKITHOYAIOLLYIO
AUAUOHYIO  KOMMO3ULMIO, OLEHMBAKOT Ha TOKCUYHOCTb. B elle oOAHOM BapuaHTe
WCMOMNHEHUSA, MOXET OCYLLeCTBNATLCA KOHTPOSb cybbekTa-mogenu Ha dusndeckue
apeKTbl, TAKME KaK UBMEHEHUE BECA UMK XapaKTep NOBEAEHUSA B KNETKeE.

B ogHOM BapuaHTe ncnonHeHus, cnoco® AoNOSTHUTENBHO BKAKOYAET NpoBeaeHue
AOMNOSTHUTENBHOW OLEHKW areHTa, Hanpumep, KOMMo3vuuu, cogepXallen nunuaHyro
komMnosuumo. JononHutenbHaa oueHka MOXeT BKN4YaTb, Hanpumep, (i) NOBTOpHOE
npoBegeHMe ONUCaHHbIX Bbie METOAOB oOueHKM, (i) MNOBTOpHOEe npoBedeHue
ONUCaHHBbIX Bbllle METOAOB OLEHKM Ha ApPYroM YuUCne XUBOTHbLIX UMW C OpYrvMMU
Aosamu, unu (iii) Mcrnonb3oBaHWe Apyroro MeToda, Hanpumep, OLEHKUM Ha Opyrow
XUBOTHOW MoAernu, HanpuMmep, Ha npuMmaTe KpoMe YyeroBeka.

B Opyrom BapuaHTe WCMNOMHEHUs, MPUHUMAKT peLlleHUe OTHOCUTENBLHO TOro,
BKMNIOYATb MW HET areHT U NUNUOHYK KOMMO3ULMIO B JanbHerlue uccrnegoBaHus,
Takme Kak KIUHUYECKME WCMNbITaHUA, B 3aBUCUMMOCTM OT Habnwgaemoro adpdekta
BO30QENCTBUA areHTa-kaHguaata Ha ypoBHM 6enka mnu MPHK B neyeHu wnu Ha

aHgoTenun. Hanpumep, ecnu Habnwpgaetcsa, 4to dsPHK-kaHanpaT cHuxaeT ypoBHM
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6enka unn MPHK Ha no meHbwen mepe 20%, 30%, 40%, 50% wvnu 6onblue, TO MOXET
ObITb pacCcMOTPEH BOMPOC O BKIMKOYEHNN areHTa B KNMHUYECKUE UCTIbITAHNS.

B elle ogHOM BapuaHTe UCNOMHEHUS, NMPUHMMAIOT peLleHne OTHOCUTESbHO TOrO,
BKMOYATb MMM  HET areHT W JNUNUAOHYI0 KOMMNOo3uvuui B (hapmMaueBTUYECKYIO
KOMMO3ULMIO, B 3aBMCMMOCTM OT Habnwgaemoro adpdpekta areHTa-kaHguaaTta u
amuHonunuaa Ha ypoBHM Benka, MPHK B nevyeHu vnu aHgoTenun. Hanpumep, ecnu
HabnwopaeTtca, 4yto dsPHK-kaHguvpaT cHwxkaeT ypoBHM 6Genka wnu MPHK Ha no
MeHblen mepe 20%, 30%, 40%, 50% wnu 6onblie, TO MOXeET ObiTb pPaccMOTPEH
BONPOC BKSTKOYEHUA areHTa B KINMHUYECKUE UCTIbITaHUS.

B apyrom acnekte, nsobpeteHue npegycmaTtpuBaeT crnocod oueHKU NUNUOHOM
KOMNO3MLMWN Ha ee NPUroaHOCTb ANs AOCTaBKU KOHCTpyKTa Ha ocHoBe PHK, Hanpumep,
dsPHK, HauenenHHon Ha FVII. Cnocob6 Bknw4vaer obecnevyeHne KOMMOo3ULUMK,
cogepxawen dsPHK, HauenenHHom Ha FVII, n amuHonunug-kaHguaat, BBeAEHUE
KOMMNO3MLWW TPbI3YHY, HanpuMmep, Mbllwn, oueHKy akcrnpeccumn FVII kak dyHKuMM OT no
MeHbLllen Mepe ogHoro ypoBHa FVII B kpou mnu yposHa MPHK FVII B neyenu, c
NpoBeAEHMEM TEM CaMblM OLIEHKM aMUHONUNMAaa-kaHamaara.

Komnosuuum, BkA4vawowme nunuacogepkawme KOMMOHEHTbI, Takue Kak
NIMNOCOMBI, KOTOPbIE onucaHbl 6bonee NogpPo6HO HUXE. TUNUYHBLIE NPUMEPLI areHTOB Ha
OCHOBE HYKIEUHOBbLIX KMCNOT BKMoYalT dsPHK, aHTUCMbICNIOBLIE ONMIOHYKNEOTUADI,
pu60o3nMmbl, MUKPOPHK, MMMyHOCTUMYyNMpylOLLME ONUIOHYKeoTUAbl Unn obpasyowme
TPUNSIEKC ONUIOHYKNEOTUAbl. Takne areHTbl Takke onucaHbl 6onee NoapoBHO HUXKeE.

Komnosuuumn, HasbiBaeMble TyT komnosumumamm "LNP" (Hanpumep, LNPO1,
LNPO2 v T.4.) Takke n3BeCTHbl kak komno3unuum "AF" (Hanpumep, AFO1, AFO2 n 1.4.).

"Ankun" o3Ha4aeT JMHEWHbLIN UKW  Pa3BETBIIEHHbIN, HEUMKNUYECKUA Unu
LMKNUYECKNI, HacbILWEHHbIM anudaTuyecknin yrnesogopoa, cogepxawmm ot 1 go 24
aToMoB yrnepoga. TUNUYHbIE HaCbILLEHHbIE SIMHENHBIE arnKuibl BKIKOYAT METUN, 3TUA,
H-Nponun, H-ByTUN, H-NEHTWI, H-TEKCUN U T.MN.; @ HACbILLEHHbIE Pa3BETBIEHHbIE ankumbl
BKIKOYAOT M3onponun, BToOp-0yTun, n3obytun, Tpet-6yTun, n3oneHTun un T.n. TUNu4Hble
HacbIWEHHbIE  LUMKNMYECKME  ankunbl  BKAKOYAKT  UMKNonponus,  LMkno®yTtun,
LMKNONEHTWA, LUMKIMOreKCun U T.M.; @ HEHACbILLEHHbIE LMKIIMYECKME ankunbl BKNKOYaoT
LMKNONEHTEHU N LMKNOTEKCEHU U T.N.

"AnkeHun" o3HayaeT ankun, Kak onpeaeneHo Bbille, COAepXallnn no MeHbLUen
Mepe OAdHY [OBOMHYK CBSI3b MEXAy CcoceaHMMM aTtoMamu yrnepoaa. AnKEHUnbl

BKINKOYaKT KaK UUC-, TaK U TpaHC-U3OMEPLI. TunMyHble NIMHENHBbIE U pa3BeTBJIEHHbIE
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ankeHunbl BKNKOYAKOT 3TUNEHUN, nponunexun, 1-6ytenun, 2-6yTeHun, nsobytunenun,
1-neHTenun, 2-neHtenun, 3-mMeTun-1-6ytenun, 2-metun-2-6yteHun, 2,3-gumeTtun-2-
OyTeHun u T.n.

"AnNKnHMN" o3HavaeT nbOW ankun WM ankeHun, Kak onpeaeneHo Bbille,
KOTOPbIA JOMNOSMHUTENBLHO COAEPXKUT NO MEHbLUEN Mepe OAHY TPOWMHYIKO CBA3b MexXay
cocegHMMM atoMamu yrrnepoga. TUNUYHbIE FIMHEWHbIE U Pa3BETBMEHHbIE aNKUHUMbI
BKMNIOYAIOT aueTuneHus, nponuunn, 1-6yTnHun, 2-8yTuHun, 1-neHTuHun, 2-neHTnHmun, 3-
MeTuUn-1-6yTUHUN 1 T.0.

"Aumn” o3HavaeT nNOOOW ankun, ankeHun WNn ankuHumM, B KOTOPOM yrnepoa B
TOYKE MNPUCOEOMHEHUS 3aMeLLeH OKCOrpynnon, Kak onpegeneHo Hwxe. Hanpumep,
-C(=0)-ankun, -C(=0)-ankenun, n -C(=0)-anknHun npeactaBnalT cobon auunbHble
rpynnbi.

"leTepoumkn” o3Ha4aeT 5-7-4UneHHoe MOoHouMKNuveckoe wunu 7-10-4neHHoe
OMUMKNMYECKoe, TeTEepPOLMKINYECKOE KOMbLO, KOTOPOE SABMSETCA HAaCbILLEHHbIM,
HeHacCbILWEHHbIM U apOMaTUYECKUM, K KOTOPOE COAEPXKUT OT 1 unn 2 reTepoaTtomos,
He3aBMCMMO BbIOpaAHHbLIX M3 a3oTa, KMcropoda WU cepbl, U B KOTOPOM reTepoaToMbl
asoTa U cepbl MOryT ObiTb HEODA3aTENBHO OKUCMNEHHBIMU, U TETEPOATOM a3oTa MOXET
ObITb HeobA3aTenbHO KBAaTEPHU3UMPOBAHHLIM, BKIOYasaA OMUMKNIMYECKME Kornbua, B
KOTOpbIX NOGON U3 BbllEYKa3aHHbIX reTEPOLMKIIOB CKOHOEHCUMPOBAH C OGEH30SbHbLIM
KOSnbLOM. "'eTepouUmKIT MOXET BbiTb NPUCOEANHEH Yepe3 Nbon reTtepoaTtoM Unu aTtom
yrnepoga. [eTepouuKknbl BKAKYAKT retepoapunbl, Kak OMNpedenieHo  HUXe.
eTepoumKnbl BKNIOYaT  MOPONUHUA,  NUPPONUANHOHWUI, NUPPONMANHUN,
NUNepUanHUI, NMUNEPU3NHUN, TMOAAHTOMHWI, BaneponakTaMmun, oKCUpaHun, oKceTaHun,
TeTparnapodypaHumn, TeTparmaponupaHun, TeTparnaponupuanHun,
TeTparnaponpuMuUanHun, TeTparnapoTmodenun, TeTparmapoTMonupaHun,
TeTparnaponMpuMmnanHun, TeTparnapotTmogenun, TeTparngpoTMonmpaHun n T.n.

TepmuHbl "HeobA3aTeNbHO 3aMeLLEHHbIN ankun”, "Heoba3aTeNbHO 3aMELLEHHbIN
ankeHun", "HeobAsaTenbHO 3aMelleHHbIn ankuHun", "HeobAszaTenbHO 3aMeELLEHHbIN
aumn” un "HeobA3aTenbHO 3aMELUEHHbIn reTepouMkn” O03HayalwT, 4To, B Chnyvyae
3aMeLLeHUns, MO0 MEHbLLEN Mepe OOUH aTOM BOAOpOda 3aMeLlaeTca Ha 3aMecTuTens. B
cnyyae okcosamectutena (=0) 3amewawTcd aABa artoma Bogopoga. [lpu aToMm
3aMecTUTenu BKIIOYaloT OKCo, rarnoreH, retepouukn, -CN, -OR*, -NR*RY, -NR*C(=0)R,
-NR*SO,R’, -C(=0)R*, -C(=0)OR*, -C(=0)NR*R?, -SO,R* n -SO,NR*R’, rae n paBeH 0,

1 unun 2, R* u RY oanHakoBble UNu pasHblie U He3aBUCMMO 0603HaY4YalT BOAOPOA, ankun



39

MNU reTepoumKn, W Kaxablh W3 YKa3aHHbIX ankuibHbIX W FeTEpOLUMKINYECKUX
3amecTutenen MoxeT ObiTb OOMNOMHUTENBHO 3aMeLleH OAHMM WAW HECKONbKUMMU U3
okco, ranoreHa, -OH, -CN, ankuna, -OR*, retepouukna, -NR*R’, -NR*C(=0)R’,
-NR*SO;RY, -C(=0)R*, -C(=0)OR*, -C(=O)NR*RY, -SO,R* 1 -SO,NR*R".

"l"anoreH" o3HavaeT ¢Top, Xrop, 6pom 1 oga.

B HekoTOpbIXx BapuaHTax WCNOSIHEHUSA, cnocobbl MO M306pEeTEeHU0 MOryT
notpeboBatb WCNONb30BaHUA 3alMUTHbIX rpynn. MeTogonorna 3aWwuTHbIX Fpynn
XOpOLWLO M3BECTHa KBanuduuMpoBaHHbIM cneumanuctam (cM. Hanpumep, Protective
Groups in Organic Synthesis, Green, T.W. et al., Wiley-Interscience, New York City,
1999). BkpaTtue, 3aWuTHbIe TrPynnbl B KOHTEKCTE HacToswero wu3obpeteHus
npegcrasnaloT  cobon  nwobyko  rpynny, KoTopas YMeEHbLaeT Wnu ycTpaHaeT
HexenaTesnbHyI0 PeakUuMOHHYK CMOCOBHOCTL (PYHKLMOHANbLHOW rpynnbl. 3awuTHaga
rpynna mMoxeT ObITb NpucoeamHeHa K PyHKUMOHaNbHOW rpynne Ans MackMpoBaHWUA ee
peakuMoOHHOM CrnocoBHOCTM B ONpedeneHHbIX peakunax W 3aTteM yaaneHa Aang
BbICBODOXAEHNS NepBOHaYanbHOW OYHKLMOHaNbHOW rpynnbl. B HEKOTOPbLIX BapuaHTax
NCNOSTHEHUA UCNonb3yeTca "3awmuTa cnupToBon rpynnel”. "3awmra cnmpToBon rpynnbl”
npeacraenaer cobow nwobyd  rpynny, KoTopasa YMeEHbLaeT WM yCTpaHsaeT
HexXenaTesibHyl peakuMOHHYIO CNOCOBHOCTbL CNUPTOBOWM (PYHKUMOHASNIbHOM TFpynnbl.
3awuTHble rpynnbl MOryT ObiTb MNPUCOEOWHEHblI W yAaneHbl C UCMOSIb30BaHWEM
MeTOAMK, XOPOLLO U3BECTHBIX CneunanucTam.

CuHTe3

CoeaguHeHna no n3obpeTeHunio MoryT 6biTb NOSyYeHbl U3BECTHbIMKM MEeTOoAaMM
opraHunyeckoro cuHtesa. B obwem, nunug cdopmyn (1), (I1), (), (IV) n (V) moxeT 6bITb
nonyy4eH nMNyTemMm MpPOBEAEHUA peakuMM aMWHOBOIO COEAMHEHUA C  pasnUYHbIMM
anokcuaamu. B ogHoMm npumepe, nunua dopmynsl (V) u VI) MmoxeT 6bITb NonyveH B
cooTBeTCTBUM C PeakumoHHOM cxemon 1, B KOTOPOM BCE 3aMeCTUTENU UMEKT

onpepgeneHHble Bbllle 3HAa4YEHUA, €CITN HE YKa3aHO UHOeE.



40

Cxema 1

/\
X=N K/N\/\N/\/N‘Y
N A

N\/\N/\\/N”Y

H —
Harpes n
1:X=-CH,CH,NH, v Y=H oy MO
2:X=H w Y=-CH,CH;NH, n=4ta9

OH
5:X=H Y " T
. = " =
f«\"’\/N\)\(\)n/

CoeanHeHns 1 U 2 CUHTE3UPYIOT B COOTBETCTBMM C MpoLedypon, ONUCaHHON B
WO/9318017.

Peakuma 1 ¢ anokcuaom 3 npu NOBbILLEHHOW TeMmnepaTtype AaeT coeavHeHue 4,
KOTOpOE OuYULLAKT CTaHAapTHOM XpomaTtorpaduer Ha KOMOHKEe C cunukarenem.
CoeaunHeHne 5 aHanorMyHo Nony4arT U3 ammHa 2.

Adpyrve anokcuabl U aMuHbl, NPUroaHble ANA MNOSyYEeHUA aMUHONUMNUAOB B
cootBeTCTBUM cO Cxemom 1, onucaHHom B Love, K. T., et al., "Lipid-like materials for low-
dose, in Vivo gene silencing”, PNAS Early Edition,

www.pnas.org/cgi/doi/10.1073/pnas.0910603106, koTopas LENMKOM BKIOYEHa ciloga

nocpeacTsoOM CCbIJTKA.

HaKOTOpre TUMWYHBbIE NPUMEPDbLI 3MNOKCKMAOB, MPUIrogHbIX AN1A UCNOJSIb3OBaHUA,

BKITKOYalOT:
O
?)\/\/ |>\/\/\/\/
@)

O

IS~ e NG N
OI>\/O\/</\/ P e~~~

Q ?}\/\/\/\/\/\/\/
NS . HakoTtopble

TUMKWYHBbIE NMPUMEPDbI NPUIroaHbiX AnAa UCnosib3oBaHA aMUHOB BKITKOYaloT:

\”/\/\”/ HZN/\/\N/\/NHZ
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\”/\/\NH2 |
N
NSNS T2
H,N ”
N
HNT " NH, H,NT " NH,
H
HO/\/N\/\H/\/OH O,NHZ
H “/NH,
HN>N0n : :NHZ
HZN\/\N/\/NHZ NH2
HZN/\/O\/\O/\/NHZ
NH,
CoeanHeHne cdopmynsl (V),
OH HO
/—\
N

V)
MOXeT ObITb nony4yeHo n3 AByX NPeKypCOpPOB:
H,>N
2 \ ?)\/\/\/\/\/
HN /\ NH,
1 W 3
N/ n n=9 . Hanpmmep, coeauHeHne

dopmynbl (V) MoxeT B6biTb Monyd4yeHo U3 pauemuyeckon cmecu 3. B aTtom cnyvae,
NCXOQHbIM MPOAYKT MOXET BKIKOYaTb CMECh AnacTepeoMepoB, KoTopas HeobasaTesnibHO
MOXeT ObITb JONOSTHUTENBHO OYMLLEHA.

CoeauHeHne (R)-6 npeactaBnseT cobon CTEpPeOKOHTPONMpyeMoe CoeauHEeHue

dopmynebl (V):
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Ho\\-;\/_o:/\/\/

Y T e e NVl o Ve T T g

6HNH
e
OH H OH

eSS AN A A

(R)-6
CoegunHeHune (R)-6 moxeT ObITb NoOsy4eHo no cxeme 1 13 AByX NPEKYPCOpPOB:
HoN

O,

N e N R N O N

1 (R)-7

n . CooTBeTcTtBYIOLLEE (S)-6
coeanHeHne MoxeT 6bITb nonyyeHo us 1 n (S)-7 (1.e., s3HaHTUOMepa (R)-7).
CTpykTypHble u3omepbl 1 Takke MOryT ObiTb MCNOMNb30BaHbl ANA MOMyYeHUS
ammHonunuaa. Takne CTPYKTYPHbIE N30OMEpPbI BKINIOYAKOT:
HoN
H

N
HN NSNS —
K/NH 2 \ /

2 n

CoeauHeHune popmyns! (VI),

OH
OH

am
SN N~ AN N
\—/ N

OH h\/\/\

(V)
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MOXeT ObITb MNONy4YeHO M3 ABYX NPEKYPCOPOB,

H
N O
2 H/\,N/ﬁ
K/NH 3
2 n n=9

CoeauHeHne popmyns! (VII),

/\/\/\/\/\(\N/\/N\/\N/\ OH
OH OH K/N\/K/\/\/\/\/
(Vi)
MOXeT BbITb NOMYYEHO U3 ABYX NPEKYPCOPOB,
HoN

o)

DN N N

N / \
HoNT NN NH
/ 3
8 n n=9
Mo cyuwecTBy CTepeO‘-WICTbIﬂ ANOKCUA MOXeT ObITb MCMNONb30BaH Aana nonyvyeHuna
CTEepEOKOHTPONMMpyemMoro ammHonunuaa.

Cxema 2
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+ EISOC
N
O X [Nj
/\ N T (Booj0 7 MeNH,
Boc—N N—\_ ~—/ © (Boc) MeNH,
—/ N N.
NH TN Boc
(o]
(0]
IBoc 0
N N l N
[ j g —\——NH Ep—
N (o] 0O
H K2C0s ’N—\—- N—Boc
Boc N
N. —
H,N” >"Boc

AMUHBI 2 1 8 MOryT 6bITb NONYyYEHbl B COOTBETCTBMM C PeakunoHHOM cxemom 2.
O6a oHu mMoryT ObITb nNOMyYeHbl W3 OAHOIO WMCXOOHOro Marepumana, 4-(T-
ByTokcukapboHun)-1-(2-(pTanumugo)atun)nunepasmnHa.

3HaunTenbHble (multigram) konuyectBa 2 1 8 ObINM NOSTyYEHbI B COOTBETCTBUM
co Cxemon 2. AMUH 1 MOXeT BbITb NOMy4YEH B COOTBETCTBUM CO Cxemon 3, HaumHaa ¢

1-(2-amMuHO3TUN)NUNEPa3UHa.
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Cxema 3
HZN—\_ — CICH,CN (\NACN
N \H N
N/ Na,CO3 NC H
70-75%
H,,
Hukenb PeHes
H>N

L
HN NH
Ay W

/

AnbtepHatuBHo, Cxema 4 wnmocTpupyet nonydyedne 1 u3  1-(2-
(bTanummgo)atun)nunepasmHa:

Cxema 4

(e}

N
HN/\‘ 0 — K,COs - INF'\NI 2; I j
— N

K/N\/\ HN. N~ p— 0
N ) * \(r)r cl HN«
o o)
MeNH,
NH /\ NHz
[N aa
H2N\/\|\|/\/N\) Koww,. HC '/\N—/_ —

HN
H . 7 nHewn Ko

Cnocob6 Cxembl 4 6bin MacwTabupoBaH Ana nonyyeHus 1 B 3HAYUTENbHBIX
konuyectBax. KoHeyHaa cTagua anbTepHaTMBHO MOXeT ObITb npoBedeHa C
ocHoBaHueM, TakuMm kak KOH, BMecTo kucnoTbl, Takon kak HCI. B ocHOBHbIX ycnoBmuax
peakuusa MoXeT npoTekaTb bbicTpee.

B aOpyrom BapuaHTe, 1 MOXeT OblTb MOAy4eH METOAO0M, aHanornyHbIM
n3obpaxeHHoMy Ha Cxeme 3, HO C MCMNOSIb30BaAHUEM APYruxX BOCCTAHOBUTENbLHBLIX

YCINOBWIA, Kak nokasaHo Ha Cxeme 5.
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Cxema 5
H2N—\_ CICH,CN (\N/\CN
N NH PN N\)
_/ Na,COs NC H/\/
70-75%
60-75%
NaBH,, (Boc),O
HoN NiCl, (Ka.)
2 BocHN 010°C gokT.
HN— N,
HN NHB
RN — W
HCI —/
1-HCI

BbiIrogHbIM MOMEHTOM 4BRgeTca TO, 4TO cnocob Cxembl 5 MoXeT OblITb nerye
MacwTtabupoBaH, 4yeMm cnocobbl Cxembl 3 unu Cxembl 4; peakuMOHHble YCNOBUA
ABNAIOTCA OMeHb MArKUMU, TpebyeTca Tonbko katanutndeckoe (10 % mon.) KonuyecTeo
xnopuga Hukena(ll), v BblgeneHne n o4ncTka NpoaykKTa OCYLLEeCTBASATCA MPOCTbIMU
MeTogamu. JTa npoueaypa 6bina macwtabupoBaHa ANg NONYYEHUA 3HAYUTENbHbIX
KonuyecTs 1.

Onokena 3 (n=9) mMoxeT ObITb pasgeneH Ang nosiydeHusa XenaTesibHoro
onTuyeckoro usomepa (Hanpumep, (R)-7) C BbICOKMM 3HAHTUOMEPHBLIM W3ObLITKOM.
Hanpumep, 3 (n=9) MoxeT OblTb pasgeneH ¢ WUCNoMb3OBaHMEM KaTanusartopa
AkobceHa (Jacobsen), kak nokasaHo Ha Cxeme 6.

Cxema 6

M = CoiCAc)
H el ]

N, 8
/“\
t-Ba 0 o d-

O 8y By

Q\/ HO/W‘:%C*"’
I N A

OH

o]
: VA CoM *
katanusatop (R,R)-HKR (Bblwe) i e
copepxaHue Katanusatopa 1 % mon.
K| (n=9) nsonponaHon (1:1 06./06. ¢ anokcuaom) {R}'7
H.O (0,55 3kB.)
oT 0 °C A0 KOMH. TeMn. - 24 4

OTa peakuusa 6bina npoeedeHa C NONYyYEHUMEM 3HAYUTENbLHBIX KONMUYECTB (HanpuMmep,
300 r) matepuana.

AmuHonunug (R)-6 6bin nonyyveH u3 1 u (R)-7 B 3HauuTenbHbIX (Hanpumep, >16
r) konuyecteax. lNpoaykT peakuuy OOMOMHUTESNBHO OYULLIAIOT XpoMartorpaduen Ha

KOJIOHKE; HOqueHHbIVI Martepuarn Obln OYEBUAHO YUCTBIM MO pe3yrnbTataM aHalrim3a
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matogom TCX (TLC). OaHako, npucyTcTBOBas Takke psa BTOPOCTENEHHbIX NPOAYKTOB.
BTopocTteneHHble npoayktbl (cMm. Cxemy 7) obpasyTca B pesynbTate peakuui, B

KOTOpPbIX packpbiTUe 3MNOKCUAHOMO KorbLa NpoucxoanT no 6onee 3aTpyaAHEHHOMY aTOMy
yrnepoaa, NnpvBoAs k 06pa3oBaHuio NEPBUYHbLIX CIUPTOB.

Cxema 7

OH

M ’

i
(J

OcHoBHOM NpoaykT, (R)-6

Jl[®;

Oln

HO_ HO

\/\/\/\/\\\]\N]\/\/\/\/\/

N

Y
N)

H OH
MN\/\NL/WW
HO HO\)"’/

BTopocTteneHHbI npoaykT (oauH n3 17 nsomepos)

va

/N

BTopocTeneHHble NpoayKTbl Obifv B 3HAYUTENBHON CTENEHU oTAeneHbl OT OCHOBHOMO
npoaykTa B pesynbTate 06paboTku TPUEHUNXNOPMETAaHOBbLIM peareHTOM Ha TBEepAoK

nognoxke (Cxema 8), KOTOpbIN CENEKTUBHO pearnpyeT C NepBUYHLIMKU crivpTamu (u,
Takum ob6pa3om, UMMOBMNNIYET UX).
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Cxema 8

OH

L

/\/\/\/\/\_/’\N/\/N\/\/\/\/\/\/

g

+ BTOPOCTENEHHbIE N30MeEpbI C

N
[ j nepBUYHbIMU CNUPTaAMK
N

TPUTWAXIIOPWA HA NONINMEPHON
noanoxke NEt;

Uunctein (R)-6
Apyro noaxod K MOSTYYEHUIO CTEPEOKOHTPONMPYEMbIX aMUHOMUMUAOB MOXET
npegycmaTpmBaTb  MCMNONb30BaHWE  CTEPEOYUCTbIX  anbda-rmapokcmanbaernaos,
KOTOpble MOryT ObITb MCNONb30BaHbI BMECTO 3MOKCUAOB B peakLuMn ¢ aMMHaMu, TakuMm
kak 1. B cnyyae vcnonb3oBaHusa anbda-rmapokcuanbaermgoB, peakuus ¢ aMMHamu,
TakuMy kak 1, NpoTekaeT B BOCCTAHOBUTENbHbIX ycrnoBusix. Cxema 9 unnioctpupyet
CTEPEOKOHTPONMMPYEMBIN  CUHTE3  3allMLLeHHOro  anbda-rugpokcuansgernga 10,

HaumHaa ¢ anbdga-oneduHa.

Cxema 9
OH
N T VN \/\/\/\/\)\/OH
AD-mix Alpha
(kaTanusaTop acUMMETPUYHOTO
aurngpokcunvposaus no LWapnnecy DMTrCI, Py

OH

OH ODMTF

Cxema 10 M306pa>KaeT aHbTepHaTMBHbIVI nyTb nosnyyvYeHna 3allulleHHOro d-

rmapokcunaneaernga 11, HauymHaa ¢ (R)-rmvumnagHoro cnupTa.
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Cxema 10
Tputunxnopug -
o T3A, AMAN o Cul. -23°C. oH
LN ——— - /7S :
-, »OH .., ~OCPh,y e e OGP
, o CHQG‘I v L Tro t5f
Mg, 1,
S NN g, 1, Benaunxnopua, NaH, Tr®
2. pTsOH H,O
O
s _ OkucneHve no CeepHy OBn
H “\/’\J/\\/“\J’\yﬂ?x/OH
OBn g

[na nonyyeHns CTepeoKOHTPONMPYEMOro aMUHONUNUAA, Takoro Kak (R)-6, aMuH
1 BBOOAT B peakumio C 3aluLlleHHbIM anbdga-rmgapokcmansaerngom, obnagatowmm
XenaTtenbHOWM  CTepeoXMMWEn, B  MNPUCYTCTBUM  BOCCTAHOBUTENA,  Hanpumep,
Na(OAc)sBH B AcOH.

AMnHONUNUAbI NO M300peTEeHUD NpeacTaBnAlT cobor KaTMoHHbIe nunnabl. B
NCNonb3yeMOM TYT 3HAYEHUU, NOAPA3YyMEBAETCS, YTO TEPMUH "aMuHoNMNnA" BKNYaeT
nunuabl, cogepxaiwine oaHy UM ABE LEnu XUPHOW KUCAOTbl UIU XXUPHOTFO ankuna u
rOSIOBHYIO aMuHOrpynny (BKMoYaa ankuiaMmuHo- Unu guankunaMmmHorpynny), kotopas
MOXeT ©OblTb NPOTOHMpOBaHa C oOpas3oBaHMEM KATMOHHOIMO nunuga npu
domanonorndyeckmnx aHavyeHmnax pH.

Opyrve  amumHonunuabl  OyayT  BKNKYaTb  Matepuanbl,  coaepXxaiuune
anbTepHaTMBHbIE TPYNMbl XUPHbIX KUCNOT U Apyrve auankunaMmmHorpynnbl, BKAKO4Yas
MaTepuanbl C pasHbiMKM  ankuibHbIMKM  3amecTutenamun (Hanpumep, N-aTun-N-
MeTunamuHo-, N-nponun-N-atunamuHo- u T.n.). [nsg BapuaHTOB WCMOMHEHUA, B
koTopbix R'" 1 R'? 06a sBnaTCA ANMHHOLENOYEYHBIMY anKUbHBIMY UMK aLMIbHBIMY
rpynnamm, OHM MOryT ObiTb OAWMHAKOBLIMU UMK pasHbIMKU. B obuiem, amumHonNunuAabl,
UMEKLLME MEHEE HACBILLEHHbIE auWnbHbIE LEenu, NO3BOMAKT ferde nosyvaTtb YacTuubl
onpeaeneHHoro pasmepa, oCobeHHo, Korga KOMMMEKChl AOMKHbI UMETH pa3Mep MeHee
npumepHo 0,3 MUKpoH, ana crtepunusaumm dunbTpaumen. AMUHONUNUALI,
cogepxalime HeHacbIWEHHbIE XUPHbIE KUCMOTbl C AfMHOM YrhepogHblX Lenen B
uHTepBane 3HadyeHun oT Cqu ao Cap, aBRAKTCA nNpeanovTuTenbHbiMKU. [pyrue
KapkacHble ydacTkm (scaffolds) Takke Moryt 6biTb MCNOMb30BaHbl ANS pasgeneHusd
aMUHOIPyNMbl U 4acTU aMUHONUMNMAA, COCTOALLEN U3 XXUPHOW KUCMOTbl UMK XXUPHOIO
ankuna. [purogHble  KapkacHble  y4acTKM  M3BECTHbl  KBanMULUMPOBAHHbLIM

cneunanncTam.
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B onpegeneHHbIX BapMaHTax UCNOSIHEHWUS, aMUHO- UMW KaTUOHHbIE NUNUAbLI MO
n3obpeTeHno coaepXar MO MeHblehn Mepe OoAHY MNPOTOHUPYEMYKD UMK
AEenpOTOHMPYEMYIO rpynny, Tak YTobbl NUNUA 6bIN NOSIOXKUTESNBHO 3apsPKeHHbIM nNpu pH,
ONM3koM K unu Huxe dwmamonorndyeckoro 3sHadveHusa pH (Hanpumep pH 7.,4), wu
HenTpaneHbiIM nNpu BTOpoM pH, npegnoytTuTenbHo, 65M3KOM K WNU  Bbile
uamonornyeckoro  3HadeHna pH. KoHe4yHO, [JOMKHO ObITb  MNOHATHO, YTO
npucoeguHeHne wnu yaaneHue npoToHOB Kak dyHKuma pH npeactasnaetr cobown
pPaBHOBECHbIN NPOLIECC, W 4YTO YKaszaHWe Ha 3apsKeHHbIM UMW HenTparibHbIn nunug
OTHOCUTCA K XapakTepy npeobnagaroLlero yucrna yactuy u He TpebyeT, 4TOoObI Becb
nunug Haxoaurca B 3apsKeHHOW Wnu HeuTpanbHou dopme. Jlvunuabl, umerowune
HEeCKOmNMbKO MPOTOHWPYEMBIX UMW  AEnNpPOTOHMPYEMbIX [pynn  wnu  gengiowmecs
LUBUTTEPUOHHBIMM, HE UCKITIOYAIOTCA U3 UCMONb30BaHUSA NO N306peTEHMIO.

B onpegeneHHbIX BapuaHTax WCMOSIHEHUS, MPOTOHUPYEeMble nNuUNuabl B
COOTBETCTBUN C U306peTeHneM UMeT BenuuuMHy pKa npoToHMpyeMon rpynnbl B
WHTepBane 3Ha4yeHun oT NnpumepHo 4 go npumepHo 11. Hanbonee npeanoyTUTENbHLIM
anaetca pKa oT npumepHo 4 A0 NpUMEpHO 7, MOTOMY 4YTO Takue nunuabl 6yayT
KaTMOHHBbIMM Ha CTagumM COCTaBIIEHUA KOMMNO3ULUIM Npu 6onee HU3KOM pH, B TO BpemsA
Kak 4vactvubl ©yayT no 6onbwen 4actu (XOTA He MNOSIHOCTbK) MNOBEPXHOCTHO
HenTpanu3oBaHbl NpyU uamonornyecknx 3HavyeHmax pH, énuskux k pH 7,4. OgHum m3
nonesHblXx 3adpdekToB Takoro pKa aBngeTca To, YTO MO MeHbLIEN Mepe HeKkoTopas
4acTb HYKITEMHOBOW KUCNOTbI, aCCOLUMPOBAHHOM C HApPY>KHOW MOBEPXHOCTBLIO YacTULbl,
OyoeT TepsaTb CBOK CNOCOBHOCTb K SMNEKTPOCTAaTMYECKOMY B3auMOOEWCTBUIO MNpU
dmamonornyecknx aHadeHuax pH n 6yaet yganarbca NpocTbiM ANanNu3oM; TeEM caMbiM
3HaUMTENBHO CHUXas BOCMPUUMYUBOCTL YacTuULbl K KITUPEHCY.

JNnnuaHble YacTuubl

AreHTol W/vnuM amuHonNuNUAbl AN NpoBeOEeHUA UCMbITAaHUM Ha MOoaenu
CKPUHMHIa B NEYEHU uUnu sHAoTenuu (Hanpumep, B cepaue, NevYeHu, fnerkom, noudke,
rmnotanamyce UM CKENeTHOW MbIWLE), ONUCAHHOW TYT, MOryT ObITb NPUrOTOBIIEHBLI B
BUAE NUNUAHBIX YacTuy. JIunuaHble YacTuubl BKIIOYAOT, 6€3 orpaHn4eHns, nMnocoMmsl.
B ncnonb3ayemMoM TyT 3Ha4YeHUU, NUNOCOMAa NpeacTaBnsaeT cobor CTPYKTYPY, UMEIOLLYIO
nunuacogepxawne MemobpaHbl, OKpy>Kalolmne BHYTPEHHIOK BOAHYIO YacTb. JIMNOCOMBI
MOTryT UMETb OAHY UM HECKOSBK NUNUAHbLIX MeMOpaH. N306peTeHne npegycmaTtpuBaeT
Kak ogHocronHble (single-layered) nunocombl, KOTOpble Ha3bIBAKOTCA OAHOCIOWHBLIMU

(unilamellar), Tak u MHorocnomnHble (multi-layered) nMnocomMbl, KOTOpble Ha3biBaKTCA
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MHorocrioHbiMu  (multilamellar). pu  koMmnnekcoobpaszoBaHuM C  HYKNEUHOBLIMU
KMcnotamu, nUNUaHble 4YacTuubl Takke MoryT 6biTb nunonnekcamu (lipoplexes),
KOTOpble COCTOAT U3 BUCNOEB KATUOHHOIO Nunuaa, 3axartblx Mexagy crnoamu OHK, kak
onucaHo, Hanpumep, B Feigner, Scientific American.

NvnuaHble 4acTyvubl MOTyT AOMOMHUTESNbHO cogepXaTb OAWH WKW HECKOMNbKO
AOMNOSTHUTENbHBIX NMUNNAOB U/MNW OPYrMX KOMMNOHEHTOB, TakMX Kak xonectepuH. [pyrue
nunugbl MOryT ObITb BKIKOYEHblI B SIMMOCOMarbHbIE KOMMO3ULUM C PasHbIMU Lenamu,
TakMMW Kak ana npegoTeBpalleHUs OKUCIIeHUs nvnuga unuv ang npucoevHeHus
nuraHgos K NOBEPXHOCTU nunocomM. MoxeT npucyTcTBoBaTh Nobble U3 psgaa nNnUNUaos,
BKNoYaa amdunatmyeckme, HeuTparnbHble, KaTUOHHbIE WU aHWOHHbIE NUNUAbI. Takue
nunuabl MOryT ObITb UCMOMNBb30BaHbl NO OTAENLHOCTU UMW B KOMOMHauUUn. KoHKpeTHble
npuMepbl AONOSTHUTENbHBIX NMUMNUAHBIX KOMMNOHEHTOB, KOTOPbIE MOTYT NPUCYTCTBOBATb,
ONUCaHbl HUXe.

[ononHUTEeNbHbIE KOMMOHEHTbI, KOTOpPblE MOTryT NPUCYTCTBOBaTb B NUMNUOHOW
yacTuue, BKIKOYaKT  KOMMOHEHTbl,  cTabunuaupyowme 6ucnon, TakMe  Kak
nonnammgHole onuromepbl (cMm., Hanpumep, nateHT CLUA Ne 6320017), nenTtuabl,
6enkn, geTepreHTbl, NPou3BoAHblE NUNNAOB, Takve kKak M3, NpucoeanHEHHbIn K
dochatngunataHonamuHy, u M3, KOHBIOMPOBaHHLIM C LepaMmuaaMu (CM. NaTeHT
CLUA Ne 5885613).

NvnngHaa 4actvua MOXeT BKYaTb OAMH WM HECKONbKO MaTepuanoB U3
BTOPOro amvHoOnNuNuga unu KaTUOHHOrO Nunuaa, HEeMTpanbHOro nunuga, crepona u
nunuaa, BbIOPaHHbIX C LENbI0 CHWXEHUA arperaumm nNUnNUAHbIX 4acTul, BO BpeMA UX
obpasoBaHnga, 4TO MOXeT ObiTb BbI3BAHO CcTepuyeckon cTabunusaumen vacTtuu,
KoTopaa npegoTBpawlaeT WHAYLMPOBAaHHYIO 3apagoM  arperauuio B - npouecce
obpasoBaHu4.

MpyMmepamn nNUNUAOB, NPUrogHbIX ANA KOHbKOrauMm C areHTOM Ha OCHOBE
HYKNENHOBBIX KUCMOT, KOTOpble MOryT OblTb UCMOMb30BaHbl B MOAESNIM CKPUHWUHra B
nevyeHn unu sHgotTenuu (Hanpumep, cepaua, NevYeHu, Nerkoro, NoYku, rmnotanamyca
UM CKENETHON MbILWLbl), ABAAKTCA MoANUUMpOBaHHbIE nonuatuneHrnukonem (Mar)
nunuabl, MoHocuanoranrnmosng Gm1 n nonvamuaHele onuromepsbl ("PAQ"), Takue kak
onucaHHble B nateHTe CLUA Ne 6320017. [Opyrue coeguHeHUS C He3apsKEHHbIMMU,
rMapounbHbBIMMY, obpasyrLwmmm CTEPUYECKUIA bapbep hbparmeHTamu,
npegoTBpaLlaloWnMKn arperaumio Bo BpemMa obpasoBaHus, Takmmm kak M3, Gm1 unu

ATTA, Takke MoOryT 6bITb NpuUCoeauHEHbl K nunuaamMm Ansa UCnonb30BaHUS Kak B
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cnocobax, Tak U B KOMNO3numax no nsobpetenuto. AT TA-nunNuabl onucaHbl, Hanpumep,
B nateHTe CLUA Ne 6320017, u KoHubtoratel [N3-nunng onucaHbl, Hanpumep, B
nateHTax CLUA NeNe 5820873, 5534499 wu 5885613. TunuMyHO, KOHUEHTpauus
NUNUQHOrO KOMMOHEHTa, BbIGPAHHOrO AN CHUXEHWA arperauum, coctaBnaeTr oT
npumepHo 1 oo 15% (% mon. ot nMnNnaos.).

KoHkpeTHble npuMmepbl MoavduumpoBaHHbiX M3 NnMNMAoB (MNW KOHBIOraToB
nuNnA-NONUOKCUITUNEH), MPUrOAHbLIX AN MUCMNOMb30BaHUA N0 M306peTeHulo, MoryT
UMeTb pasnu4yHble "dKkopHble" nunuaHble yyacTkn Ang 3akpennenuna MN3l-pparmeHTa
Ha MOBEPXHOCTU NUMNUAHOW Be3ukynbl. [puMepbl npurogHbix MoanduumposaHHbix M3
nunuaoB  BKIYawT  MoauduumpoBaHHbii - 13 cocdaTngmnataHonaMmmH U
docatngHyro kucnoty, koHbloratel MN3M-uepamng (Hanpumep, N3Ar-CerC14 vnn MNar-
CerC20), koTopble onucaHbl B HaxoadaLwemMcs ogHOBPEMEHHO Ha paccmoTpeHun USSN
08/486214, BkNOYEeHHOM cloga MOCPEACTBOM CCbIIKM, MoauduumpoBaHHble [13I0
avankunamuHbel 1 moaudpuumpoBaHHble M3  1,2-anauunokcunponaH-3-aMuHbl.
OcobeHHOo npeanovYTUTENbHbIMU ABNSATCSA MoanULMPOBaHHbIE nar
ANaUUNIIIMLEPVHBI U ONanKUATNMLEPUHbI.

B BapmaHTax UCMOMHEHUS, B KOTOPbIX CTEPUYECKU-KPYMHBLIN (hbparMeHT, Takon
kak M3 mnn ATTA, KOHBIOTMPOBAH C NUNUOHLIM SKOPEM, BbIGOP NMUNUAHOIO AKOPSA
3aBMCUT OT TOrO, KakoM TUMN CBA3M AOSDKEH UMETb KOHbIOraT ¢ NMUNUOHOM YacTULEN.
Xopowo nseectHo, 4to mell3l (mon.eec 2000)-gnacteapoundochaTnannaTaHonammH
(MAr-DSPE) byaet octaBaTbCA acCoUMUPOBAHHBLIM C FIMMOCOMOW A0 TeX Mop, Mnoka
yacTuua He ByaeT BbiBeAeHa U3 LMPKYNALUK, BO3MOXHO, B TEHEHUE HECKONBbKUX CYTOK.
Apyrne konbloraThl, Takme kak MN3M-CerC20, obnagaloT aHanorM4Hon yCToMYMBOCTLIO
(staying capacity). NM3r-CerC14, ogHako, 6bICTPO yganaeTca M3 KOMMO3ULUMK MyTEM
obMeHa npu BO3OENCTBUU CbIBOPOTKU, C BENMUYNHON T2 MeHee 60 MUH. B HEKOTOpPbIX
aHanusax. Kak onncaHo B nateHTHon 3aaBke CLUA SN 08/486214, Ha ckopocTb 0bMeHa
BNUAIOT MO MEHblIEN Mepe TpU XapakKTEpPUCTUKU: AfiMHa  auuribHOW  Lenwu,
HaCbILWEHHOCTb auunbHOM Lienu, 1 pasmep ronoBHONW rpynnbl, CO34aloLWen CTepUIECKUn
b6apbep. CoegnHeHusa, obnagatowme NpUroaHbIMU BapyauuamMm 3TMX NpU3HaKkoB, MOTYT
OblTb  NPUrogHbIMM  ANS  UCMONb30BaHMA B KU300peTeHun. [na  HEKOTOpbIX
TepaneBTUYECKUX npUMeHeHnn MOXeT ObITb xenartenbHbIM, 4YTOObI
MoauduumpoBaHHbin M3 nunua ObICTPO BbIAENANCA M3 4YacTul  HyKNeuHoBas
Kucnota-nunug in vivo, n noatomy moauduumpoBaHHbin M3 nunua BygeT nMmeTb

OTHOCUTESJIBHO KOPOTKUE NUNUAOHbIE AKOPA. B Apyrux tepaneBTUYECKUX NMPUMEHEHUAX
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MOXeT ObITb XenaTtenbHbiM, YTOBbl YacTuua HykneuwHoBas Kucnota-nunug obnagana
bonee  ONUTENbHLIM ~ BPEMEHEM  UMpKynauuuM B nnasme, U No3ToMy
MoauncpmumpoBaHHbin M3 nunug 6ygeT uMeTb OTHOCUTENbLHO 6onee  AfMHHbIE
nunugHble gKkops. TUNWYHbIE NMPUMEPb NIUMUAHBIX SKOPEN BKNIOYaT UMeLWne AnuHy
oT npumepHo Cq4 Ao npumepHo Cyz, NPeanoyYTUTENBHO, OT NpUMepHO Cq4 4O NPUMEPHO
C1s. B HekoTOpbix BapumaHTax ucnonHeHus, MN3l-pparmeHT, Hanpumep mII3M-NHo,
umeet pasmep npumepHo 1000, 2000, 5000, 10000, 15000 nnun 20000 ganbTOH.

Cnegyer OTMeTUTb, 4YTO COEAVMHEHUdA, MNPEenaATcTBYKOLIME arperaumm, He
oba3atenbHO TpebylT nNpaBUSIbHOrO (YHKUMOHMPOBaAHUA KOHBIOraumm ¢ JMNUAOM.
CeobogHbin M3l unu ceobogHbin ATTA B pacTBope MOryT ObiTb AOCTaTOYHLIMU ANA
npegoTtepalweHnsa arperaumm. Ecnn  yactuubl  aBnAlOTCA  cTabunbHbIMKM - Nocne
npurotoenenud, N3 nnn ATTA MoryT ObITb yAaneHsl Avanu3oM nepej BBegeHUEM
cybbekTy.

HenTpanbHble nunuabl, B criyd4ae Mx NPUCYTCTBUA B NUNWOHON YacTuue, MoryT
npeactaenaTe cobon nwbon M3 paga pasHOBUMAHOCTEW NUMNUAOB, CYLLECTBYIOLIMX B
HE3apsXKEHHOW WU HEWTpanbHOW LUBUTTEPUOHHOW opMe npu  (pU3NONIOrnyecknx
3HayeHuax pH. Takve nunuabl BKAKYaKT, Hanpumep AauaumndocdaTnansxosnvH,
AvaumndgocdatnannataHonaMmuH, uepamma, CpPUHroMMenuH, aurnapocUHIOMUENH,
uedanvH u uepebposnabl. Bbibop HenTparnbHbIX NUNUMAOB AN UCMNOSb30BaHUA B
ONUCaHHBIX TYT YacTvuax OObIYHO OCYLLECTBAAETCA Ha OCHOBaHUM COOBpaXeHun,
KacawLmxcsd, HanpuMep, pasmepa NUMNocoM U cTabunbHOCTM NIMNOCOM B KPOBOTOKE.
MpeagnovTnTENbHO, KOMMOHEHT HEWTpanbHOro nunuaa npeacrasnseTr cobon nunua,
uMerLwmnn  aBe  auunbHble  rpynnbl  (T.e.,  avauundocatnaunxosivH - U
AvauundocdataunataHonamui). Jiunuasl, UMeLMe pasfiMyHble TPynnbl aumnbHOM
uenu ¢ pasHbiMM AsIMHaMKU Lenu n CTeNeHSIMU HacCbILWEHHOCTU, ABNAKTCA AOCTYMHLIMU
UM MOTyT ObITb U30NMPOBAHbI UMM CUHTE3NPOBAHbI XOPOLLO M3BECTHLIMKM MeToaamu. B
OAHOW rpynne BapvaHTOB WCMOSHEHUS, NUNUAbI, coAepXallue HacbIWEHHbIE XUPHbIE
KMCNOTbI C ANWHON YINepoaHblX Lenen B uHTepBane 3HadeHun ot Cqy Ao Cop, ABRAKTCA
npegnoyTUTENbHLIMKU. B Apyron rpynne BapuvaHTOB WCMOMHEHUA, WCMNOSb3YTCA
nunuabl ¢ MOHO- UMW OUHEHAaCIWEHHBIMU XUPHBIMU KUCNOTaMu € ANUHON YriepoaHbIX
uener B WHTepBane 3HaydeHuUn oT Cqs Ao Cyo. [JononHuTenbHo, MoOryt ObiTb
MCronb30BaHbl NUNUAbLI, cogepXallne CMEeCU XUPHbIX KUCAOT C HaCbIWEHHbIMU U
HeHacblWeHHbIMKU Lenamu. MNMpeanodTuTensHo, HENTpanbHble NMUMNUAbLI, UCNOSIb3yeMble

no wu3obpeteHuto, npegcrasnawT cobon DOPE, DSPC, POPC wnn nmobon
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POACTBEHHbIN UM ocdaTnaunxonuH. HenTpanbHble nuNUAbl, MNPUrogHble And
NCMoNb30BaHUA MO WU306peTeHUlo, TakkKe MOryT COCTOATb M3  CPUHTOMUENuHa,
avrngpocuHrommenuia unm  pocdonunuaoB € ApYrMMy  TOSTIOBHBIMKW - Tpynnamu,
TakMMM Kak CEpUH U MHO3WT.

CTeporsibHbIN KOMMOHEHT NUMUAHOW CMEeCU, B Crnydae ero npucyTcTBuUS, MOXeET
npeacraenate cobon nwbon n3 cTepornioB, OObLIYHO WUCMONb3yeMbIX B 0bracTu
NPUroTOBIMEHMS  NIUMOCOM,  NUNUAHBLIX  BE3UKYyN UMW NUAMAHBbIX  YacTuu.
MpeanovTnTEsibHBIM CTEPOSIOM ABNAETCH XONECTEPUH.

Adpyrue KaTMOHHbIE NMUNUAbI, HECYLLME CYMMAapHbIA NONOXUTENbHBIM 3apsaa npu
3HayeHuax pH, 6nuaknx K ouanonorMyeckum, B JOMOMHEHNE K KOHKPETHO OMUCaHHbIM
BbllLe, Takke MOryT ObiTb BKMKOYEHbI B NUNUAHbIE YacTuubl Mo n3obpeTteHuto. Takue
KaTUOHHbIE nmnuasbl BKITOYAIOT, oes orpaHun4veHus, N,N-anoneunn-N,N-
AUMETUNaMMOHUI xnopva ("DODAC"); N-(2,3-guoneunokcu)nponun-N,N-N-
Tpuatunammonum xnopug ("DOTMA"); N,N-gucteapun-N,N-gumeTunammonHun 6pommna
("DDAB"); N-(2,3-guoneounokcu)nponun)-N,N,N-TpumeTnnammoHum xrnopva
("DOTAP"), 1,2-AN0NENNOKCU-3-TpMMETUNaMUHONPONaH xriopuaHas CoJib
("DOTAP.CI"); 3B-(N-(N,N'-gumeTtunamuHoatan)kapbamoun)xonectepun ("DC-Chol"),
N-(1-(2,3-gnoneunokcu)nponun)-N-2-(cnepmuHkapbokcammngo)atnn)-N,N-gumetun-
ammMmoHunTpudpTopauetar ("DOSPA"), auokrageumnamuaornmumnkapbokcucnepmMmuH
("DOGS"), 1,2-gpnoneowun-sn-3-pocoataHonammH  ("DOPE"), 1,2-gnoneowun-3-
ammeTtmnammonnin nponad ("DODAP"), N,N-aumeTtun-2,3-aMonennokcu)nponunnammH
("DODMA"™) wun  N-(1,2-gumupuctunokcunpon-3-un)-N,N-gumeTun-N-rugpokcmatusn-
ammoHun 6pomua ("DMRIE"). [HononHuTenbHO, MOXeT O6biTb WMCNONb30oBaH pag
KOMMEpYECKUX npenapaToB KaTUOHHbIX NMNNAOB, Takne kak, Hanpumep, LIPOFECTIN
(Bkrrovyaetr DOTMA n DOPE, noctasngaetca oupmon GIBCO/BRL), n LIPOFECTAMINE
(Bkovyaer DOSPA u DOPE, noctasngsetca ¢dpupmon GIBCO/BRL). B KOHKpeTHbIX
BapuaHTax UCNOJSTHEHWS, KATUOHHBIM NUNuA npeacTaengeT cobon ammHonunua.

AHWOHHbIE NMUNUAbI, NPUrOAHbIE AN UCNOMb30BaHUSA B NUNUAHBIX YacTuuax no
n3obpeTeHuto, BKMYaT, 6e3 orpaHnyeHus, dochaTtnaunrnuuepuH, KapauvonunuH,
AvauundocdaTnanncepuH, AnaunndocgaTngHyto KUCIIOTY, N-
pogekaHoundgocgatTmaunataHonoamud,  N-cykuuHundocdaTtuamnataHonamuvH,  N-
rnyTapundocdatngmnataHonamMmuH, nuanndgochatMannrnmuepuH U apyrme aHMoHHbIe

MO,EI,VICbVILl,VIpleLLI,VIe rpynnsl, NpucoeanHEeHHbIE K HeVITpaJ’IbeIM aununaam.
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B  MHOrouucrieHHbIX BapuaHTax WMCMOMHEHUs, nuNuaHble YacTuubl Mo
n3obpeTeHnio BKNOYaKT amdunatudeckne nunuabl. "AmMmdpunatmyeckue nunugbl”
oTHOCATCA K mMmoboMy npurogHoMmy MaTtepuany, B KOTOpoM rugpodgpobHaa yactb
nuNugHoOro matepuana opueHTupyeTca B rmapodobHyo d¢asy, B TO BpeMda Kak
rmapodunbHaa YacTb OpUEHTUPYeTCa B BOAHYIO ¢pa3dy. Takme coeMHEHUNA BKMOYaloT,
0e3 orpaHunyeHud, dochonunuabl, amvuHonNuUNuAbl W cuHronunuabl. TUNUYHbIE
doconunuasl BKNIOYaloT CPVHTOMMENVH, dochaTnannxosvH,

docaTngunataHonamuH, dgocdatunauncepuH, docdaTUannuHo3nT, dgocdaTuaHyo

KMCNoTy, naneMmutTounnoneounndocaTUuanIIXosnuH, nunsodgoccaTUanIIXonuH,
nusodgocdarngmnaTaHonaMmmH, aunanbsmutounndgochaTnannxonuHx,
AvorneonndocdaTnansixosivH, AancteapovndocdaTuansixonuH unu

AunvHoneundocdaTMaAMNXonuH. Takke MoryT OblTb WCNONb30OBaHbl Apyrne He
cogepxawme docdopa coeauHeHua, TakMe Kak CcUHronunuabl, CcemencTBa
rIvMkocuHronunuaa, AVauunrnuuepuHbl U B-auunokCuMkucroTsbl.  [JononHUTENbHO,
Takue amdunarmyeckue nUnNuabl MOryT ObiTb FIErKO CMeLlaHbl C ApyruMu nunuaamu,
TakMMu Kak TpUrnuuepmabl U CTepornsbl.

Takke NpurogaHbiMU ANA BKAIOYEHUA B NUNUAHBLIE YacTuubl NO M306pEeTEHUIO
ABNATCA NMMNUAbl NPOrpaMMmMpyeMoro CnnaHusa. Takne nunugHble YyacTuubl obnagatT
HE3HaAYUTESNTIbHON  TEeHOAEHUMEN K CIUSHUIO C  KNETOYHbIMM  MeMbpaHamu MU
BbICBOOOXAEHMIO CBOEN MNOSIE3HOM Harpysku, Moka He npou3onaeT onpeaenieHHoe
CUrHanbHoe cobbiTe. 3TO NO3BONSAET NUNUAHBIM 4YactTvuam 6ornee paBHOMEPHO
pacnpegenarbcs Nocne MHbLEKUMM B OpPraHuM3Mm unu odar 6onesHu nepeg Hayasom mx
CNUAHKUSA € KrneTkamn. CurHanbHbIM cOBbITUEM MOXET BbITh, HAaNpPUMep, naMeHeHune pH,
TemnepaTypbl, MOHHOIO OKPYXEeHUs unu BpemMsa. B nocnegHem crniydyae, 3aMmeanstowmm
CNUAHUE uNn "MacKUpyoLWmMn® KOMMOHEHT, TakoW Kak KoHwbikorat ATTA-nunng wvnu
KoHbtorat [3M-nunug, MoXeT npocTo yganatbca nytem obmeHa u3 MeMbpaHbl
AUNUAOHOM YacTuubl CO BPEMEHEM. TUMUYHbIE NPUMEpPHI SIMMUAHBIX AKOpPEeW BKIKOYaloT
nMeroLme anuHy ot npumMmepHo Cqy A0 npuMepHO Cop, NPeanoYTUTESNIBHO, OT NPUMEPHO
Cis oo npumepHo Cis. B HekoTOpbix BapuaHTax wucnonHenus, [M3I-cpparmeHT,
Hanpumep mM3M-NH,, umeet pasmep npumepHo 1000, 2000, 5000, 10000, 15000 mnu
20000 panbToH.

K ToMy MOMeHTy, koraa nunuaHble vactuubl 6yayT B AOCTAaTOMHOW CTENEeHU
pacnpegerneHbl B OpraHn3Me, OHW MOTEPAT JOCTaTOYHOE KOSIMYECTBO MACKUPYIOLLETO

areHta, 4TOObI NnoNnyynTb CNOCOBHOCTL K cnnaHuio. B cnyyvyae apyrux CurHalribHbIX
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cobbITUi, XenatenbHO BbIOpaTb CUrHam, acCoOUMMPOBAHHLIN C o4arom Oones3Hn unu
KNeTKON-MULLEHBIO, TAKOW Kak NOBbILLEHHAa TeMnepaTypa B MecTe BOoCNaneHus.

NvnngHaa 4vactvua, KOHBIOTMPOBAHHAA C areHTOM Ha OCHOBE HYKITEMHOBOW
KACIMOTbI, MOXET Takke BKMOYaTb HauenuBawwMi  parMeHT, Hanpumep,
HauenueawLLmi dparMeHT, cneumuyecknii No OTHOLLEHUIO K TUMY KIETOK UINKU TKaHMW.
HauenuBaHve nuNMAaHbIX 4YacTuy C WCMNOMb30BAHUMEM pPa3fIMYHbIX HaLENMBaoLLMX
dparMeHToB, TakuMX Kak nuraHabl, peuenTopbl  KMNETOYHOW  MOBEPXHOCTMW,
FAIMKOMPOTENHbI, BUTaMWHbI (Hanpumep, pubodnaBnH) U MOHOKIOHamNbHbIE aHTUTENa,
ObIno onucaHo paHee (cMm. Hanpumep, nateHTbl CLLUA NeNe 4957773 u 4603044).
Hauenusatwwme dpparMeHTbl MOryT BKMOYaTb LernbHbIM 6enok unum ero parMeHThbl.
MexaHuambl HauenuBaHua o6bIMHO TpebyloT, 4TobObl HauenuBawlue areHTbl Obinu
pacnosioXXeHbl Ha MOBEPXHOCTU JIMNUAHBLIX YacTuy TakuMm obpasoMm, 4TOOGbI
HauenueawLwmi dparMeHT 6bin AOCTYNMHLIM AN B3aUMOAENCTBUA C MULLEHbBIO,
HanpuMmep, pPeLenTopoM  KIEeTOYHOW  MOBEPXHOCTU.  MHOXEeCTBO  pasnU4HbIX
HauenuealwLLMX areHToB U crnocoboB ABMAKTCA WM3BECTHbIMW W AOCTYMNHbIMW ANS
cneumanucToB, BKM4Yasa onucaHHble, Hanpumep, B Sapra, P. and Allen, T.M., Prog.
Lipid Res. 42(5):439-62 (2003); u Abra, R.M. et al., J. Liposoma Res. 12:1-3, (2002).

Bbino npeanoXxeHo ucnonb3oBaHWe ANs HauenuBaHWs NUNUOHbIX Yactuu, T.e.,
NUNOCOM, C NOBEPXHOCTHbLIM MOKPbLITUEM M3 TMAPOUNBHBIX NOSIMMEPHbIX Lenewn, Taknx
kak nonuatuneHrnukonbHble (M3 uenu (Allen, et al., Biochimica et Biophysica Acta
1237: 99-108 (1995); DeFrees, et al., Journal of the American Chemistry Society 118:
6101-6104 (1996); Blume, et al., Biochimica et Biophysica Acta 1149: 180-184 (1993);
Klibanov, et al., Journal of Liposoma Research 2: 321-334 (1992); nateHT CLUA Ne
5013556; Zalipsky, Bioconjugate Chemistry 4: 296-299 (1993); Zalipsky, FEBS Letters
353: 71-74 (1994); Zalipsky, B: Stealth Liposomes, Chapter 9 (Lasic and Martin, Eds.)
CRC Press, Boca Raton Fl (1995). B ogHoM nogxoge, nuraHg Anga HauenueBaHug
NUNUAHOW YacTuubl, TakoM Kak aHTUTeno, CBA3aH C MNOMAPHOM TOSIOBHOW rpynmnou
nunugos ¢ obpasoBaHMeM NUNUMAHOW YacTuubl. B gpyrom nogxoae, HauenusaloLwmi
nurang npucoeauHeH K auctansHbiM KoHuaMm M3l uenen ¢ obpasoBaHneEM MOKPbLITUSA U3
ruapocgpuneHoro nonumepa (Klibanov, et al., Journal of Liposoma Research 2: 321-334
(1992); Kirpotin et al., FEBS Letters 388: 115-118 (1996)).

Moryt ©OblTb UCNONb30BaHbl CTaHAApPTHbIE METoAbl ANnA NpUCOeANHEHUS
HauennBarwLLmnX areHToB. Hanpumep, MOXeT ObITb ncrnonb30BaH

CbOCCbaTVI,D,VIJ'ISTaHOJ'IaMVIH, KOTOprVI MOXeT ObITb akKTuBupoBaH Ana npuwcoeamHeHuA
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HaLennBarwLLMX areHTOB U AepuBaTU3NPOBAHHBIX NMUNOMUITbHBIX COEANHEHUN, TaKNX
Kak gepvBaTU3MpPOBaHHbIN NUN1AoOM 6NeoMULUH.

HauerneHHble ¢ NOMOLLBIO aHTUTENa NMUNOCOMbI MOTYT ObITb CKOHCTPYUPOBaHbI C
NCronb3oBaHWEM, HarnpuMmep, NUNocoM, BKMwYawwmx npotemH A (cMm. Renneisen, et
al., J. Bio. Chem., 265:16337-16342 (1990) u Leonetti, et al., Proc. Natl. Acad. Sci.
(USA), 87:2448-2451 (1990). Opyrve npvmMmepbl KOHbIOrauum aHTUTEN pacKpbiThl B
nateHTe CLLUA Ne 6027726, onucaHne KOTOPOro BKMIOYEHO Clofa NOCPeACTBOM CCbINKM.
MpymMmepbl HauenvBawLWMX parMeHTOB MOryT Takke BKMYaTb apyrve Oenku,
cneunduyeckne Mo OTHOLIEHUIK K KMEeTOYHbIM KOMIMOHEHTaM, BKMOYAA aHTUreHbl,
accoummpoBaHHble ¢ HOBOOOpasoBaHUAMM UNU onyxonsamu. benku, ucnonbsyemble B
KayecTBe HauenusawLmnx ¢parMeHToB, MOryT OblTb MPUCOEAUHEHbI K JIMNOcoMam
KoBarneHTHbIMK cBa3amu (cM. Heath, Covalent Attachment of Proteins to Liposomes,
149 Methods in Enzymology 111-119 (Academic Press, Inc. 1987)). Opyrve metoabl
HauenuBaHWs BKINIOYAKT cucTeMy BUOTUH-aBUONH.

KomMnosuummn 1 peLentypbl TepaneBTUYECKUiA areHT-NnunuaHas Yactuua

N306peTeHne BKMOYAET KOMMO3WLUKM, coaepXawue nunuaHble 4vactuubl no
N306peTEHNIO N aKTMBHbBIW areHT, rae akTUMBHbIN areHT accouMmpoBaH C NUNUOHOW
yacTuuen. B KOHKPETHbIX BapuaHTax WMCMOMHEHWUS, aKTMBHbIW areHT npeacTaBnaeT
cobon TepaneBTUYECKUA areHT. B KOHKPETHbIX BapuaHTax WCMNOSIHEHUS, aKTUBHbLIN
areHT MHKancynupoBaH B BOAHOW BHYTPEHHEW 4acTu nunngHowm 4vactuubl. B gpyrux
BapuMaHTax WCMOMHEHNA, aKTUBHbIN areHT MNPUCYTCTBYET B OOHOM MMM HECKOSIbKUX
AUNNOHBLIX CNOSX NUNUAHOWM YacTuubl. B gpyrux BapuaHTax WUCMOMHEHWUSA, aKTUBHbIN
areHT CBsI3aH C Hapy)XHOW WU BHYTPEHHEN NUNUAHON MOBEPXHOCTLIO JNUANAHOW
YacTuLbl.

"TMofHOCTBIO MHKaNCynNUMpoOBaHHbLIN" B MCMOMNb3yEMOM TYT 3HaYE€HUU YyKasbliBaeT,
4YTO HYKNEMHOBAA KMUCROTa B 4YacTuuax B 3HAYMTENbHOM CTENEHUM He aerpagupyet
nocne BO3OEWCTBUA CbIBOPOTKM WIW HYKI€asHOro aHanusa, B pesynbTarte KoTopbIX
ceobogHaa [OHK  pgomkHa  3HauMTtenbHO  gerpagupoBatb. B noOnHoCTbIO
WHKancynuMpoBaHHOW cUCTEME, NPeanovYTUTENbHO, MeHee 25% 4acTul HYKNEMHOBOW
KMCNOTbl gerpagupyet B pesynbtate o6paboTku, KOTOpasg HOpMarnbHO JOSTKHa
perpagupoeatb 100% cBOBOAHOM HYKMEUMHOBOW KUCMOTLI, Bonee npeanoyvYTUTESNBHO,
perpagupyet MeHee 10%, u Hambonee npeanovTUTENbHO, MeHee 5% 4vacTtuy
HYKNEMHOBOW KUCIOTbl. ANbTEpPHATUBHO, MNOSIHOE WHKAMNCynuMpoBaHUE MOXET OblTb

onpeaeneHo ¢ nomolublo aHanmusa Oligreen®.  Oligreen® npeactasnset coboit
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OKpallMBaHUe CBEPXYYBCTBUTENLHON (PNyopeCUEeHTHON HYKIEWHOBOW KUCMOTOW Arns
KONUYECTBEHHOIrO onpegeneHna ONUIoHyKreoTnaos W ogHouenodyeyHon [OHK B
pacTtBope (noctaendaetcsa oupmon Invitrogen Corporation, Carlsbad, CA).

lMoNHOCTBID UMHKaNCYNUMPOBaHHbLIM Takke npegycMaTpyBaeT, 4YTO YacTuubl
ABNATCA CTaburibHbIMKM K OENCTBUIO CbIBOPOTKU, TO €CTb OHM He MnoaBeprarTca
ObICTPOMY PasfIOXEHUIO Ha COCTaBHbIE KOMIMOHEHTbLI NPU BBEAEHWN in Vivo.

AKTVBHbIE areHTbl, B UCMOSb3YEMOM TYT 3HAYEHMM, BKIOYaAIOT Moy Monekyny
UM coeanHeHue, cnocobHble okasbiBaTb XenaTenbHble 3ddekTbl BO3AENCTBUA Ha
KNeTky, TKaHb, opraH wunu ocoby. Takue addekTbl Moryt ObiTb, Hanpumep,
6monornyeckumm, pranonornyeckuMm UNNU KOCMETUYECKUMU. AKTUBHbIE areHTbl MOTyT
OblTb NIOOLIM TUNOM MOMEKYN WU COEAMHEHUN, BKIKOYada, HanpuMmep, HYKIEeMHOBble
KACMOTbI, NenTuabl U MOonuMnNenTuabl, BKMAOYaET, HanpuMmep, aHTUTena, Takue Kak,
HanpuMmep, MNOMUKNOHarbHbIE aHTUTENa, MOHOKMOHArNbHble aHTUTena, QparmMeHTbl
aHTUTEN; ryMaHW3oBaHHble aHTUTEeNa, PeKOMOUHAHTHbIE aHTUTena, pekoMOWHaHTHbIEe
Jyenoseyeckue aHTUTeNa, u npumaTtuanposaHHble (Primatized™) aHTuTena, LMTOKUHBI,
akTopsbl pocTa, anonTuyeckme dakTopsbl, hakTopsbl, MHAyuMpyoLne
AndppepeHLMpOoBKY, peLenTopbl KNETOYHON NMOBEPXHOCTU U UX NUraHAdbl; FOPMOHbBI; U
Marnble MOMEKYNbI, BKIOYAa Marble opraHMyeckue Monekyrsbl UM COeaUHEHUS.

B ogHOM BapuaHTe WCMNOSIHEHUS, aKTUBHBIM areHT npeacTaBnsgeT cobon
TepaneBTUYECKUA areHT WM ero conb unu  npousBogHoe. [lpousBoaHble
TepaneBTUYECKOro areHTa Moryt OblTb TepaneBTUYECKM aKTUMBHBbIMM CaMW UMW OHU
MOryT ObITb NponekapcTBamu, KOTOpPble CTAHOBATCA aKTUBHbIMW MPU NocneayoLlen
Moaudukauum. Takmm obpasom, B OOHOM BapuaHTe WCNOSIHEHWUA, MPOU3BOAHOE
TepaneBTUYECKOro areHTa COXpaHAEeT HEeKOTOpYK 4YacTb UMM BCKO TepaneBTUYECKYHO
aKTUBHOCTb MO CPaBHEHUID C HEMOAUMULMPOBAHHLIM areHTOM, Torga Kak B Opyrom
BapuaHTe WCMNONHEHUs, NPOM3BOAHOE TepaneBTUYECKOro areHta He obnagaet
TepaneBTUYECKOM aKTUBHOCTLIO.

B pasnuuHbix BapuaHTax WCMOMHEHUs, TepaneBTUYECKUEe areHTbl BKMIOYalT
nobon TepaneBTUYECKN 3PP EKTUBHBLIN areHT Unu nekapcTBEeHHOEe CPeAcTBO, TakMe Kak
NpoTUBOBOCMANUTENbHbIE coeauHeHus, aHTUaenpeccaHThI, CTUMYIATOPS,
aHanbreTVkM,  aHTMBMOTUKNM,  NPOTUBO3QYaTOYHbIE  CPEeACcTBa,  AHTUMNUPETUKM,
BasogunaraTtopbl, aHTUWaHrMoreHHble CcpeacTBa, UuuToBackynsapHble (cytovascular)

areHTbl, VIHFVI6VITOpr TpaHCAYKUMKN CUTHaroB, cepaeyHO-COCyAUCTblE NeKapCTBEHHbIE
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npenapatbl, HanpuMmep, aHTUapUTMUYECKNE CPeacTBa, Ba3OKOHCTPUKTOPbLI, TOPMOHBbI U
cTepouabl.

B onpeageneHHblx BapuaHTax  UCMOMHEHUs, TepaneBTUYECKUW  areHT
npeacraenseTr cobor OHKOSIOrMYeckoe JeKapCTBEHHOE CpeAcTBO, KOTOpoe Takxke
MOXeT  OblTb  HasBaHO  MPOTMBOOMYXONEBbLIM  NEKAPCTBEHHbLIM  CPeACTBOM,
NPOTUBOPAKOBbIM  NEKapCTBEHHbIM  CPeACTBOM,  OMyXONEBbIM  JIEKapCTBEHHbLIM
CpeacTBOM, aHTUMHEOMMacTUYeckKMM areHToM u  T.n. [lpyMepbl  OHKONMOrnM4ecKnx
NeKapCTBEHHbIX CPeacTB, KOTOpble MOryT ObiTb MUCMOMb30BaHbl B COOTBETCTBUM C
n3obpeTteHnem, BKMYaT, 6e3 orpaHuyeHnsa, agpuamMuumH, ankepad, annonypuHon,
anTtpetamuH, amMunocTuH, aHacTpososi, araC, TPEeXOKUCb MbllbgKa, asaTUONPUH,
bekcapoTeH, biCNU, 6neomuunH, 6ycynbdaH BHyTpUBEHHO, 6ycynbdaH nepoparsibHo,
kaneumtabuH (Xeloda), kapbonnaTtuH, kapmyctnuH, CCNU, uenekokcub, xnopambyuun,
uucnnatuH, knagpubuH, uuknocnopuH A, uutapabuH, UMTO3MH apabuHo3ug,
AayHOPYyOULIMH, LMTOKCaH, AayHOPYOULIMH, AeKcaMeTacoH, AeKCpa3oKCaH,
pogeTakcenb, AokcopyobuumH, agokcopybuumH, DTIC, anupybuumH, 3CTpamMyCTuH,
atono3ng docdart, atono3mag wu  VP-16, ak3emectaH, FK506, dnyaapabuH,
dTopypauun, 5-FU, remumtabuH (Gemzar), remty3symab-o3oramumumH, rocepenuH
auerar, rmgpea, rmapokCMMoYeBVHY, naapyounumH, ndgocdamma, umatmHnb mesunar,
UHTepdepoH, npnHotekaH (Camptostar, CPT-111), neTpo3on, NeNKOBOPUH, NENCTATUH,
nennponua, neBamMucon, JNUTPETUHOMH, MeracTpon, MendanaH, L-PAM, mMecHa,
MeToTpeKkcaT, MeTOKCarneH, MUTpaMUUMH, MWUTOMMULMH, MUTOKCAHTPOH, a30THble
aHanorn ropyYMyHOro rasa, nNaknuTakcenb, NaMmuapoHaT, neragemasy, MeHTOCTaTuH,
nopdvMep HaTpus, NPEOHU30H, PUTYKcaH, cTpenTto3oumH, STI-571, TamokcudeH,
TakcoTepe, Temo3onamui, TenHunosua, VM-26, tonotekaH (Hycamtin), TopemudeH,
TpeTnHonH, ATRA, BanpybuuuH, BenbaH, BUHONACTWMH, BUHKPUCTUH, VP16 wu
BUHOPENOWH. [pyruMn npuMmepamMm OHKOSTOrMYECKUX NIEKapCTBEHHbIX CPEACTB, KOTopble
MOryT 6bITb MCNOMBb30BaHbl B COOTBETCTBUU C U30OpETEHNEM, ABNAIOTCS SNNMUNTULMH U
aHanorn unu npovsBoAHbIe INNUNTULMHEA, 3NOTUSOHBLI, BHYTPUKINETOYHbIE UHIMBUTOPLI
KMHa3bl 1 KAMNTOTELMHDI.

YacTtuubl HyKNnemHoBasa kKMcnoTa-nunua

B onpegernieHHblX BapnaHTax UCNOoJIHEHUA, NUNKUAHbIE YaCTULbI NO M306peTeHMIO
accounmnpoBaHbl C HyKHeMHOBOVI KUCIIOTON, C O6p830BaHMeM 4yacTtuy HyKIrnenHoBad
kucnota-nunua. B KOHKPETHbLIX BapuWaHTaxX WCNOJIHEHUA, HYKNEenHoBad KUCIoTa

NOJNIHOCTBIO UHKaNCynupoBsaHa B nunuaHon 4vactuue. B NUCNOJIb3YEMOM TYT 3HaYE€HUMU,
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nogpasymeBaeTcd, 4TO TepMuH "HykrneumHoBas kucrota" BKw4vaeT  nobon
ONUIOHYKIEeoTUA U nosnuHykneotua. PparmeHTsl, cogepxawwme go 50 HykneoTnaos,
0ObI4HO Ha3bIBaAKTCA ONUIOHYKNeoTugamu, a bonee KpynHble pparMeHTbl Ha3bIBaKOTCA
NonMHykneotTnaamu. B KOHKPETHbIX BapuaHTax WCMOMHEHWUNA, OSIUITOHYKIeoTUabl Mo
n3obpeteHno umetot anuHy 20-50 HykneoTnaos.

B koHTekcTe HacTtodwero wu3obpeTeHus, TepMUHblI "MonuHykneotua” wu
"onuroHykneoTMa” OTHOCATCA K MNOSIMMEPY UMW ONIMIOMEPY HYKNEOTUAHbIX WK
HYKNEeOo3naHbIX MOHOMEPOB, COCTOSALWMX U3 NPUPOAHLIX OCHOBaHUMW, caxapoB W
MeXcaxapHbIX  cBsA3e  (OCHOBHOWM  uenu). TepMuHbl  "MonuHykneotng” wm
"onuroHykneotTMa” TakKke BKIIOYaKT MNONUMEPLI UMW ONIMIOMEPDI,  BKMNKOYawLme
HenpupoaHble MOHOMEpbI UNKU UX YacTu, obrnagawlmne aHanormyHbIMU YHKLMAMMN.
Takne mMoaudUUMpOBaHHbIE WNU 3aMELLEHHbIE OSIUIOHYKNEeOoTUabl 4acTo ABNAIOTCA
NpeanoyYTUTESNbHBIMU MO CPaBHEHWUIO C HaTUBHbIMU (POPMaMy K3-3a CBOUX CBOWUCTB,
TakMx Kak, Hanpumep, MOBbILLEHHOE KIeTOYHOE MOrfoweHne W nNoBblLEHHAd
CcTabnnbHOCTb B MPUCYTCTBUM HyKNeas.

OnvroHykneoTuabl KnaccuuUUpyoTca Ha Ae30KCMPUBOOSUIOHYKNeoTUabl UK
puboonuroHykneoTnabl. [1e3okcmpnboonMroHykneoTna cocTouT U3 5-atoMHoro caxapa,
Ha3blBAEMOro Ae30KCUpNB0301M, KOBANEHTHO CBA3aHHOrO ¢ ¢hocdaToM vepe3 aToMbl
yrnepoga 5 wu 3' atoro caxapa, ¢ obpas3oBaHMEM Hepas3BETBIIEHHOrO MonuMmepa c
JYepeaywmmMmmcsa 3seHbaMn. PnboonuroHykneotua npeacrasnseT cobon aHanornyHyio
NOBTOPAIOLLYIOCA CTPYKTYPY, B KOTOPOW 5-aTOMHbIM caxapom asnsaeTcsa pubosa.

HyknemHoBas kucrnoTta, NPUCYTCTBYKOWAA B 4YacTuuax nvnuva-HyKnemHoBas
KMCNoTa B COOTBETCTBUM C HACTOALLMM M300peTeHueM, BKIoYaeT niobyo U3BECTHYIO
OpMy  HYKNEMHOBOW  KUCIOTbl. HyKNeuHoBble  KUCIOTbI, UCMOMb3yemMble Mo
HacTosweMy wunsobpeteHuto, Moryt ObiTb ogHouenodedHbiMn [OHK wnun PHK, wnu
asyxuenoveuHbiMm  OHK wnn  PHK, wnu rmmbpuaamn [OHK-PHK. [Mpumepsbl
asyxuenoveyHblx [OHK  BknoYalT  CTPYKTYpPHblE TEHbl, [EeHbl, BKIYawLwme
KOHTPOSIbHbIE U TEPMUHUPYIOLLME YHaCTKU, U CaMOpPENNULMPYIOLLMECA CUCTEMbI, Takne
Kak BupycHasa wnu nnasmugHaa OHK. TNpumepsbl asyxuenoveyHblx PHK BkniovatoT
siPHK u ppyrue peareHTbl PHK-nHTepdepeHuumn. OaHouenoveyHble HyKNEUHOBbIE
KMCNOTbl  BKMAKOYAKT, HanpuMep, aHTUCMBLICIIOBbIE OMUIOHYKNeoTUaAbl, pUbo3nMBbI,
MukpoPHK, un obpasylolme Tpunnekc onnroHykneoTuabl.

HyknenHoBble KUCROTbI N0 M306peTeHn0 MOTyT MMETb PasHyl AMWHY, 00bIYHO

3aBUCALLYIO OT KOHKPETHOW (DOPMbl HYKNEWHOBOW KMCMOTbl. Hanpumep, B KOHKPETHbIX
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BapuaHTax UCMOMHEHUA, NnasMuabl UK reHbl MoryT MMeTb AnvHy oT npumepHo 1000
Ao 100000 HykneoTUAHbIX OCTaTKOB. B KOHKPETHbIX BapuaHTax WCNOSTHEHUS,
ONMUIOHYKIeoTUabl MoryT umeTb oT npumepHo 10 go 100 HykneoTuaoB B AnuHy. B
pasnuyHbiX  POACTBEHHbIX  BapuaHTax  MUCMOMHEHUs,  OfIUIOHYKNeoTUAbl,  Kak
oaHouenoveyHble, Tak U ABYXLENOYeYHbIe U TpexuenoyeyHble, MOryT UMETb B OSIMHY OT
npumepHo 10 go npumepHo 50 HykneoTugos, oT npumepHo 20 Ao npumepHo 50
HykneoTngos, oT npumepHo 15 go npumepHo 30 HykneoTuaos, OoT npumMmepHo 20 go
npumMmepHo 30 HYKIeoTNAoB.

B KOHKpeTHbIX BapuaHTax WCMOSIHEHWS, OSIUFOHYKIeoTua (unn ero uens) no
n3obpeTeHnto cneundudeckn rmbpunamsyeTca ¢ UnNn gBrgeTca KOMMNeMeHTapHoW no
OTHOWEHUID K NosnuHykneotuay-muwenun. "Cneuudumyeckn rubpugusyembin” u
"KOMNNeMeHTapHbIN" ABNAIOTCA TEepMUHaMW, UCMOMb3yeMbIMW ANA  yKasaHua Ha
AOCTATOYHYKO CTeneHb KOMMMEMEHTapHOCTU, Tak 4Tobbl Mexay [OHK- wnm PHK-
MULUEHBID W OSIMTOHYKNEOTUAOM npoucxoauno crtabunbHoe u  cneuududeckoe
ceA3biBaHue. [NoapasymeBaeTcd, YTO ONUIOHyKNeoTna He obasartenbHO AOMKeH ObiThb
Ha 100% KoMnneMeHTapHbIM C MOCIeAOoBaTENbHOCTBIO €r0 HYKIEMHOBOW KUCIOTbI-
MULLIEHW ANA TOro, 4To6bl 6bITH cneundudeckn rmModpuansyembim. ONUrOHYKIeoTUa
angeTca cneymduyeckm rmoépuamsyembiM, €Cnu CBA3bIBAHWE ONUIOHyKNeoTuaga c
MULLEHBIO MPENATCTBYET HOPManbHOW OYHKLUMWM MOMEKYIIbl-MULLEHU, BbI3biBas MNOTEPIO
ee Mone3HOW (PyHKUMM WK ee IKCMPEeCcCUMU, U CyLLEeCTBYEeT AocTaTtoyHas cTeneHb
KOMNMAEMEHTApPHOCTU Ans Toro, 4Tobbl u3bexatb Hecneunduyeckoro CBA3bIBAHUA
ONUIOHyKeoTMaa C He ABAAWMMUCA MULLIEHAMM  MNOCNeAoBaTeSIbHOCTAMU B
YyCNnoBUAX, TMpWU  KOTOpbIX XenatenbHo chneuuduyeckoe cBa3blBaHMe, T.e., B
bM3mMonormyecknux ycrnoBuAx B Criydae aHanua3oB in Vivo WU TepaneBTUYECKoro
nevyeHna wunu, B criydae aHanuaoB in Vitro, B yCNoBUAX, MPU KOTOPbIX NpOBOAATCA
aHanu3bl. Takmm obpasom, B Opyrnx BapuvaHTax WUCMOMHEHWUA, 3TOT ONMUIOHYKNeoTua
cogepxut 1, 2 wmnu 3 3aMelleHUs OCHOBaHUM MO CpPaBHEHUID C YYaCTKOM
nocnegosaTtenbHOCTU reHa wunu MPHK, koTopbin aBRseTca ero MULIEHbK unn C
KOTOpPbIM OH cneuudunyeckn rubpuagmsyercs.

HykneuHoBble kucnotbl angd PHK-uHTtepdepeHumnm

B KOHKpEeTHbIX BapuaHTax UCMOMHEHUA, YacTULbl HYKNEUHOBAA KUCIoTa-nvnug
no nsobpeteHuto accoummposaHbl ¢ PHK-uHtepdepupyowmmm (PHKu) monekynamu.
Cnocobbl PHK-uHTepdepeHumn ¢ wucnonb3oBanHnem PHKun-monekyn moryT 6biTb

UCMNoJb30BaHbl Aand HapyLleHuAa JKCnpeccuun reHa nnun MOJSIMHYKIeoTnaa,
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npeacraenawLWero uHTepec. 3a nocnegHue 5 net manble uHTepdepupyrowme PHK
(siPHK) no cywectBy 3ameHunun aHTucMmbicrioBble ODN (onurogesokCUHykneotTuabl) u
pubo3MMbl  Kak  criegyluiee  MNokosieHMe  paspabaTrbiBaeMblX — HauenMBaeMblX
ONMUIOHYKIEeOTUAHbIX NekapcTBeHHblX cpeacTtB. SiPHK npeactaeBnawT cobon PHK-
Aynnekcbl, HopmarnbHO wuMmewowme B AnuvHy 21-30 HyKkneoTMAOB, KOTOpble MOryT
accoummpoBatbCqd C  UUTONMasMaTUYECKUM  MYJSTbTUNPOTEUMHOBBLIM  KOMIJSIEKCOM,
n3sectHbiM kak PHKu-uHayumpyembin komnnekc nogaeneHus TpaHckpunumm (RISC).
RISC, Hecywmin siPHK, meguupyeTt gerpagaumio roMonormyHbix TpaHckpuntos MPHK,
noaToMmy MoryT 6biTb ckoHCTpyupoBaHbl SiPHK, npegHasHavyeHHble Ang noaaBneHus
akcnpeccumn 6enka ¢ BbICOKOM cneunduyHOCTbIO. B oTnuymne ot Apyrnx aHTUCMbICIIOBbIX
TexHonorun, siPHK dyHKUMOHUPYIOT NO eCTECTBEHHOMY MeXaHU3My, BO3HUKLIEMY AnS
KOHTPONA TreHHOM JKcrpeccun nocpeactsoM Hekogupywwen PHK. 310 00bI4HO
cyMTaeTca MpUYMHOWM TOro, YTO MX aKTUBHOCTb in Vitro w in vivo gaenaetca 6onee
CUNbHOW, 4YeM Yy aHTucmbicnoeblx ODN wunu pubosummoB. B HacToswee Bpemsa B
dapmaueBTuke paspabartbiBaoTca pasnuyHble PHKu-peareHTbl, Bkniovasa siPHK,
HaueneHHble Ha KIMHUMYECKN BaXHble MULUEHW, KakK onucaHo, Hanpumep, de
Fougerolles, A. et al., Nature Reviews 6:443-453 (2007).

Ecnn nepeble onucaHHble PHKu-monekynsl 6binv PHK:PHK ru6pugamm,
cogepXalmmm Kak CMbICMIOBYIO, Tak U aHTUCMbIcnoBylo uenn PHK, To Kk HacTosawemy
BpeMeHu O6bINo npoaeMoHCTpupoBaHo, 4To mmbpuabl OHK:aHTucmbicrioBas PHK,
rmbpuabl cmbicnoBagd PHK:antucmbicnosas [OHK, un rmbpuabl OHK:OHK cnocobHbl
meguuposatb PHKu (Lamberton, J.S. and Christian, A.T., (2003) Molecular
Biotechnology 24:111-119). Takum o6pa3om, usobpeTeHne BKIKYaeT UCMNONb30BaHWE
monekyn PHKu, cogepxawmx niobble M3 TakMx pasnuyHbIX TUMOB ABYXLEMOYEYHbIX
Monekyn. B gononHeHune k aToMy, noapasymeBaeTcs, YTo Mmonekyrnbl PHKu MoryT 6biTb
NCronb3oBaHbl U BBEAEHbl B KNETKM B pasnuyHbix d¢opmax. COOTBETCTBEHHO, B
ucrnonbsyeMom TyT 3HadeHun, PHKu-monekynbel oxBaTbiBalOT BCEBO3MOXHbIE
MoOnekynbl, cnocobHble wuHAyumposate PHKu-oTBeT B Knetkax, Bknwo4vada, 6e3
orpaHuyeHun, AByxuenoyYeyHble NOSIMHYKIEOTUAbI, cogepXallne aABe oTAeNbHbIE HUTH,
a VMEHHO, CMbICNIOBYKD HWUTb W aHTUCMBLICIIOBYKD HWUTb, HanpuMmep, Marsble
uHtepdepupytowme PHK (siPHK); nonuHykneoTtugbl, BkYawowmne NETA LUNUIbKA
KOMMMEeMEeHTapHbIX nocnegoBaTenbHOCTEN, 00pasylLwy AByXUenodeyHylo obnacTb,

Hanpumep, monekynbl shPHKKW, 1 BekTopbl 3KCnpeccum, KoTopble 3KCNPEeCcCUpPYT OAWH
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WM HECKOMbKO MOJSIMHYKNEOTUAOB, CrnocobHbIX 00pa3oBbiBaTb ABYXLENOYEYHbIN
NOSIMHYKNeoTUa caMmv Unu B KOMGMHaLUUKM ¢ pYrM NOSIMHYKIIEOTUAOM.
PHK-unTepdepeHumna (PHKn) moxeT 6bITb Mcnonb3oBaHa ansg cneunduyeckoro
MHrIMBnpoBaHus akcnpeccum MNONIMHYKNEOTUOOB-MULLEHEN. Meguupyemas
asyxuenoveyHbiMn PHK cynpeccus skcnpeccumn reHoB U HYKITEMHOBBIX KUCNOT MOXeT
ObITb OCyLLECTBIIEHA B COOTBETCTBUM C u3obpeTeHnem nytem seegeHna dsPHK, siPHK
unn shPHK B knetkn unu opranmamel. siPHK mMoryT 6biTb aAByxuenoveyHon PHK wnu
rmbpugHon monekynoun, cogepxawen kak PHK, Tak u JHK, Hanpumep, ogHy HuTH PHK
n ogHy HuTb HK. Beino npogemMoHcTpupoBaHo, 4To npsamoe BeeaeHune siPHK B knetky
MoxeT uHuummposate PHKK B knetkax mnekonutawowwmx (Elshabir, S.M., et al., Nature
411:494-498 (2001)). Kpome TOro, cynpeccma B KneTkax MMAEKONUTaKLNX
Habnoganace npu ypoHe PHK u 6bina cneuudmyeckon Ana reHoB-MuLLEHEW, C
cunbHomn koppenaumen mexay PHK u cynpeccuen 6enka (Caplen, N. et al., Proc. Natl.
Acad. Sci. USA 98:9746-9747 (2001)). B gononHeHne K aToMmy, BbINO NokasaHo, 4To
pasnuyHble KNeToyHble NuHUK, BkNtovasa knetkm Hela S3, COS7, 293, NIH/3T3, A549,
HT-29, CHO-KI n MCF-7, aBnawTcsa BOCMNPUUMYMBLIMU K OMNPEeAENeHHOMY YPOBHIO
nogaenexHna aktmeHoctn siPHK (Brown, D. et al. TechNotes 9(1):1-7, poctynHa B
MHTepHeTe no agpecy www.dot.ambion.dot.com/techlib/tn/91/912.html (9/1/02)).
PHKun-Monekynbl, HaueneHHble Ha KOHKPETHbIE MOSMHYKNEeoTUAbl, MOryT ObiTb
nerko nosiydyeHbl B COOTBETCTBMM C npoueaypaMu, U3BECTHbIMU cneuunanuctam. bbinu
onpeaeneHbl CTPYKTYpHble XapakTepucTukn adpdpektmeHbix Monekyn siPHK (Elshabir,
S.M. et al. (2001) Nature 411:494-498, n Elshabir, S.M. et al. (2001), EMBO 20:6877-
6888). CooTBETCTBEHHO, KBanNUMUUMPOBAHHOMY cheuuanucty 6yaeT MNOHATHO, 4TO
LUMPOKMIA cnekTp pasHblix monekyn siPHK MoxeT 6biTe ncnone3oBaH Ang HauenueaHus
Ha KOHKPETHbIM TFeH WU TpaHCKpUNT. B onpeaeneHHbiX BapuaHTax WCMONHEHUS,
Monekynbl SiPHK B cooTBeTCTBUM C M306peTeHUEM FBRAIOTCA ABYXUEMOYEYHbIMU U
nmetoT 16-30 unu 18-25 HykneoTMaoB B ASNIMHY, BKINOYasa BCE MPOMEXYTOYHbIE Lenble
3HayeHus. B ogHoM BapuaHTe mucnonHeHud, siPHK umeet 21 HykneoTua B AnuHy. B
onpegeneHHblX BapuaHTax ucnonHenunda, siPHK umetot BeicTynawwme 3'-koHubl ns 0-7
HYKNeoTAoB unu BbicTynawwme 5'-koHubl n3 0-4 HykneoTugos. B ogHOM BapuaHTte
ncrionHeHus, monekyna siPHK umeet Bbictynatowun 3'-koHew, U3 ABYX HykneoTnaos. B
o4HOM BapmaHTe ucnonHeHund, siPHK nmeloT 21 Hykneotua B AnvHY C BbICTyNaloLWMMK
3'-KOHUaMy 13 ABYX HYKNeOoTUAOB (T.€. OHM coaepkaT KOMMMEMEHTapHbIM y4acToK U3

19 HYKNeoTnaoBs Mexay CMbICNIOBON U @HTUCMBbICITIOBOM Ll,eI'IFIMVI). B onpegersieHHbIX
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BapuaHTax MCMNOSIHEHUS, BbICTYNAKLLME KOHLUbI NpeAcTaBnalT cobor BbiCTynawLLine
UU vnu dTdT 3'-koHUbl.

B obuwem, monekynbl siPHK aBnaoTca NONHOCTBIO KOMNIEMEHTaPHLIMU K OAHOM
uenn wMosnekynel [OHK-muweHn, nockonbky 6bIO0 MNokasaHo, 4YTO AJaxe ofHa
HecnapvBalwLLasacsa napa OCHOBaHUM yMeHblUaeT cTeneHb NoAaBneHns akTUBHOCTU. B
Apyrnx BapuaHtax ucnonHenus, siPHK mMoxeT vmeTb mMoavcuuupoBaHHbIM COCTaB
OCHOBHOW Uenu, Takon Kak, Hanpumep, 2'-ge3okcu- wunn  2'-O-MeTunbHble
Moaudukauum. OaHako, B MpeanovTUTENbHLIX BapuvaHTax WCNOSIHEHWUA, BCA Lerb
siPHK He copepxunT 2'-gesokcu- unu 2'-O-moandmumpoBaHHbIX OCHOBaHUNA.

B AOpyrom BapuaHTe WCMOSHEHUA, U300peTeHWe npeaycMmaTpuBaeT KIeTky,
BKMNIOYAIOLLYIO BEKTOp AnA WHrMbuvpoBaHWA 3KCrpeccuuM reHa B KneTke. Bektop
BKMNIOMaeT perynaropHylo nocnegoBaTeribHOCTb,  (PYHKUMOHArNIbHO CBA3AHHYKD C
HYKNeoTUAHON MOCneaoBaTenbHOCTLIO, KOAMPYIOLWEN MO MeHbLlen Mepe OAHY HUTb
ogHomn n3 dsPHK no nsobpetenuio.

B ogHoM BapuaHTe wucnosHeHus, caunTbl-muweHn siPHK BbiGupaloT nyTtem
CKaHMpOBaHMA LeneBon nocrneaoBatenbHOCTU TpaHckpunta MPHK Ha Hanuuune AA
AVNHYKNEOTUAHbIX nocnegoBaTesfibHOCTEN. Kaxpaa AA AVHYKNeoTuagHas
nocnegoBaTesibHOCTb B KOMBUHaUuUKM ¢ npunerarwmmm ¢ 3'-koHua npuénuantensHo 19
HYKNneoTMagamMmmn €BndeTca noTeHumanbHbiM canToM-MmuweHblo sSiPHK. B ogHom
BapuaHTe MUCNOSIHEHUS, CcanTbl-MuweHn SiPHK npegnodTuTenbHO HEe pacnosioXXeHbl Ha
5'- n 3'-HeTpaHcnmpyembix ydyactkax (UTR) nnu B obnactax B6nm3n ctapToBOro KogoHa
(Ha paccToaHUKM NPUBNN3NTESNBHO 75 OCHOBaHWUI), NOCKOSTbKY BEenKun, CBA3bIBaOLLNECH C
perynaTtopHbiMM obnactaMmy, MoryT npenaTcTBOBaTb CBA3bIBAHUKD 3SHAOHYKIEA3HOro
komnnekca siRNP (Elshabir, S. et al. Nature 411:494-498 (2001); Elshabir, S. et al.
EMBO J. 20:6877-6888 (2001)). B gononHeHue K 3TOMy, MOTEHUMasbHble CanTbl-
MULLEHU MOTYT OblTb NOABEPrHYTbl CPaBHEHUIO C COOTBETCTBYIOLLEN FreHOMHOW 6a3on
AaHHblX, Takon kak BLASTN 2.0.5, poctynHon Ha cepBepe NCBI no agpecy
www.ncbi.nlm, ana ucknYeHns noTeHumanbHbIX NocneaoBaTenbHOCTEN-MULLEHEN CO
3HaYMTENbHOM FOMOSIOTMEN C APYIMMU KOOVPYIOLLUMUY NOCIeA0BaTENbLHOCTAMM.

B kOHKpeTHbIX BapuaHTax UCMOMNHeHUs, kopoTkasa wnunevHasa PHK coctaenseTt
KOMMNOHEHT  HYKIIEMHOBOM  KUCIOTbl  4aCcTUL, HYKNEWHOBas  KUCMOTa-nunua no
nsobpeteHno. Kopotkasa wnuneyHaa PHK (shPHK) npeactaenser cobow dopmy
wnuneyHon  PHK, cnocobHonm  nocnegoBaTenbHOCTb-CNEUMPUIECKM  CHUXKATb

akcnpeccuo  reHa-muwenn. KopoTkne wnunedyHble PHK  moryt obecneuvBatb
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npeMMmyLLecTBO no cpaBHeHuto ¢ sSiIPHK npu nogaBneHvn reHHOW 3kcnpeccum,
NOCKOSbKY OHU aBNAKTCA B obwem B6onee crabunbHbIMM U MeHee NOABEPKEHHbIMU
aerpagaumm B KNeToyHoW cpede. bbino ycTaHOBREHO, 4YTO Takoe Megumpyemoe
kopoTkon wnuneyHon PHK nogaBneHve akTMBHOCTM reHa paboTaeT B pasfnU4YHbIX
HOPMarnbHbIX U PaKOBbIX KMETOYHbIX JIMHUAX, U B KNeTKax MIeKonuTarowmx, BKA4ada
KneTkn mbiwm n venoseka (Paddison, P. et al., Genes Dev. 16(8):948-58 (2002)).
Kpome TOro, ©Obinn nonyyeHbl TPaHCTEHHbIE KMNETOYHbIE  JIMHUW, Hecywume
XpoMocoMarneHble reHbl, kogupywwme shPHK, nonyvyeHHble MeTogamMun reHHOM
UHXeHepun. Takme KneTKU CrnoCoBHbl KOHCTUTYTUMBHO cuHTesnpoBaTb ShPHK, Tem
caMblM CNocoBCTBYS ANUTESNIbHO AEUCTBYIOWEMY UM KOHCTUTYTUBHOMY MNOAABNEHUIO
aKTMBHOCTU FeHa, KOTOpoe MOXET nepegaBaTbca kKnetkam notomcrtea (Paddison, P. et
al., Proc. Natl. Acad. Sci. USA 99(3):1443-1448 (2002)).

shPHK copepxat cTpyktypy ctebna netnu. B onpegeneHHbIX BapuaHTax
UCMOMHEHUA, OHM MOTYT UMEeTb CTeBNU pasnUYHOW ANWHLI, TUNWYHO, ¢ oT 19 go 29
HyKneoTugaMmu B AfMHY UKW C NMIOOLIM UX MPOMEXYTOYHBIM YNCHOM. B onpeaeneHHbIX
BapMaHTax UCMNOJSTHEHUS, LUNWUINbKK coaepaTt ctebnu n3 19-21 HykneoTuaa, Toraa Kak B
ApYyrnx BapuaHTax UCNOSIHEHUA, LUNUIBbKU cogepxaTt ctebnu n3 27-29 Hykneotunaos. B
onpeaeneHHbiX BapuaHTax WCMOMHEHMA, pasMep neTnu cocTtaBnaeTr oT 4 go 23
HYKNEOTUOOB B ANMHY, XOTS pasMmep netnu MoxeT ObiTb 6onble 23 HykneoTunaos, 6e3
3HAUUTENBHOIO BMUSAHUA Ha CMNOCOBHOCTb K MNOAABIEHUIO akKTMBHOCTU. Monekynbi
shPHK MoryT coaepxaTb HecnapueatrLmecs OCHOBaHu4, Hanpumep,
HecnapuBawwmeca G-U ocHoBaHua B AByx uenax ctebna shPHK 6e3 cHuxeHus wmx
aKkTMBHocTh. dakTuyeckn, B onpedeneHHblX BapuaHTax ucnonHenna, shPHK
KOHCTPYMpYOTCA Taknm obpasom, 4Tobbl OHWM BKMKOYanu ogHy unu Heckonbeko nap G-U
B cTebne wnunbkn gna crabuvnusauuu  WNUAbKW, Hanpumep, BO BpeMm4
BocnpuasedeHus B Oaktepuax. OgHako, TUNUYHO TpebyeTcss KOMMIEMEHTaApPHOCTb
MeXay yvyacTkom ctebng, ceasbiBarommcs ¢ MPHK-MuweHbo (aHTUCMbICIIOBaA LEenb)
n MPHK, u HecnapuBaHue paxe OAHOW Mapbl OCHOBaHUM B 3TOW obBnact MoxeT
BOCMNPENATCTBOBAaTbL MNOAABMEHUID aKTUMBHOCTWU. BbicTynawowue 5- u 3'-koHUbI He
ABNAIOTCA HEOOXOANMBIMU, MOCKOSBbKY OHU, NMO-BUAMMOMY, HEKPUTUYHBLI ANS PYHKUUK
shPHK, xota oHu moryt npucytcteoBatb (Paddison et al. (2002) Genes & Dev.
16(8):948-58).
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MukpoPHK
MukpoPHK (miPHK) npeactaBnaioT cobor CURbHO KOHCEpBATUBHBIA Knacc

Manbix PHK-monekyn, kotopble TpaHckpubupyroTca u3d HK B reHomax pacteHun u
XXUBOTHBbIX, HO He TpaHcnupyTca B benku. MNpoueccnpyemble MiPHK npeacrasngioT
cobon opaHouenoveyHble Mmornekynsl PHK wu3 npumepHo 17-25 Hykneotngos (nt),
KoTopble BknovawTca B PHK-nHAyuupyembii kOMNnekc nogaBneHns TpaHCKpUnumu
(RISC) wn 6binn  unaeHTUUUMPOBAHbI Kak KIOYEBbIE pPerynaTopbl  pasBUTUS,
nponudepaumnn KNeTok, anontosda u auddepeHunpoBkn. CUnTaeTcsd, YTO OHU UrparoT
onpefeneHHy ponb B perynaumMyM reHHoum 3Kcnpeccun nyteMm cBAsbiBaHug ¢ 3'-
HeTpaHcnupyembiM y4acTkoM cneundgudeckon MPHK. RISC mMeaguunpyeTt noHwxatoLyio
perynaumio  reHHOW  3KCcnpeccuuM  nocpeacTBOM — MHIMOMPOBaHWS  TpaHCR[auumM,
pacwenneHna TpaHckpuntoB wunu oboummn nytamu. RISC Takke yyacteyeT B
nogasneHnn TPaHCKPUNLUMK B Aape Y LUMPOKOro CrekTpa 3yKapuoToB.

Uuncno nocneposatenbHocten miPHK, naeHTMdUumMpoBaHHbIX A0 HACTOALWErO
BPEMEHW, BENWKO W NpoJosmKaeT Bo3pacTaTb, a WUX WNNIOCTPaTUBHbIE MpPUMEpHI
npueegeHbl, Hanpumep, B: "miRBase: microRNA sequences, targets and gene
nomenclature” Griffiths-Jones S., Grocock R.J., van Dongen S., Bateman A., Enright
A.J., NAR, 2006, 34, Database Issue, D140-D144; "The MicroRNA Registry" Griffiths-
Jones S. NAR, 2004, 32, Database Issue, D109-D111; a Takke B MHTEPHETE NO agpecy
microrna.sanger.ac.uk/sequences/.

AHTUCMbICNIOBbIE ONIMIOHYKNEOTUAbI

B ogHOM BapuwaHTe MCMOMHEHWUA, HYKNEUHOBaA KUcnoTa npeactaBnaet cobown
aHTUCMbICNOBOW OJSIUTOHYKIEOTUA, HaueneHHbIM Ha MOMUHYKIEoTUA-MULWEHb. TepMUH
"aHTUCMbICNIOBOW ONUIOHYKNeoTna" unu nNpocTto "aHTUCMbICIIOBOK" criegyeT NoHUMaTb
KaKk BKIOYaOWMIA  ONUIOHYKNEOTUAbI, KOMMSIEMEHTAPHbIE K  MOSIMHYKIIEOTUAHON
nocnegoBaTesibHOCTU-MULLEHN. AHTUCMBLICNIOBBLIE  OSIUFOHYKNEOTUAbl NpeacTaBnsalT
cobon oguHouHble uenu [OHK wnu PHK, komnnemeHTapHble K Bbl6paHHON
nocnegosatensHocTn. B cnydyae aHTucMmbicnoson PHK, oHn npepotBpalLatoT
TpaHcnaumi  uenen  komnremeHTapHon PHK  nytem cBd3biBaHMA € Hew.
AHTucmbicnoeble  [HK MoryT ObITb  MCnonb3oBaHbl ONA  HauenuveBaHUs  Ha
cneunduyeckyo, KOMMNNEMEHTApPHYK (kogvpylowy wunu Hekoaupywoowyw) PHK. B
cnyyae npoTtekaHus ceasbiBaHuA, Takon rubpug OHK/PHK mMoxeT gerpaguposaTb noj
penctenem depmenta PHKasel H. B KOHKpeTHOM BapuaHTe WCMNOSTHEHUS,

AHTUCMbICINOBLIE ONUIOHYKNEOTUAbl codepXaT oT npumepHo 10 go npumepHo 50
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HykneoTngoB, ©Oonee npeagnodyTUTENbHO, OT npumepHo 15 go npumepHo 30
HyKNeoTnaoB. TepMUH Takke OXBaTblBAET aHTUCMbICIIOBbLIE OMWUIOHYKNEOTUAD,
KOTOpble MOryT He B6biTb TOYHO KOMMMAEMEHTAPHLIMU K XXEeNaTenbHOMY FEHY-MULLEHM.
Takum obpasoM, n3obpeTeHne MoXeT OblTb UCMONb30BaHO B TeX crydadax, Korga
aHTMUCMbICNOBOW OFfUIOHYKIEOTUa MNpOSBASeT Hecneunuyeckyro Mo OTHOLUEHUIO K
MULUEHN aKTUBHOCTb WNW KOrda aHTUCMBbICIIOBasa MocnegoBaTenbHOCTb, cogepxallag
OOHO WNW HECKOSIbKO OCHOBaHWW, He CrnapuBarwLlMXca C MocrneaoBaTeribHOCTbIO
MULLEHU, aBSeTCa Hanboree NpegnovYTUTENbHOW AN KOHKPETHOMO NPUMEHEHUA.

Bbino NpoaeMOHCTPUPOBHO, YTO AaHTUCMbICIIOBBLIE OSIMFOHYKNEOTUAbl ABMAIOTCS
3(PEKTUBHBIMU U LENEBLIMU MHIMBUTOPaMM CUHTE3a Benka 1, cnegoBaTenbHO, MOTyT
OblTb MCMONb30BaHbl AN cneundu4eckoro UHrMbUpoBaHua cuHTe3a Oenka reHoMm-
MULLEHBID. OPPEKTUBHOCTL aHTUCMBICIIOBbIX OSIMTOHYKIIEOTUAOB MPU MHIMBUpPOBaHUU
cMHTe3a Oenka €BNAETCA  HadeXHO  yCcTaHOBMEeHHoW. Hanpumep, cuHTE3
nonuranakraypoHasbl W MyCKapMHOBOrO Tuna 2 peuentopa aueTUNXonuHa
MHrMBupyeTcsa aHTUCMbICNOBbLIMU OSIUTOHYKNeoTMaamu, HaLeneHHbIMK Ha
cootBeTcTBYlOWMe nocnegosatensHocT MPHK (nateHT CLUA 5739119 n nateHt CLUA
5759829). Kpome 3TOro, npuUMEPbLI aAHTUCMBLICIIOBONO MHIMOMpPOBaHUA  Obinu
NPOAEMOHCTPMPOBaHbl  Ana  gaaepHoro  6enka UMKAMHA, reHa MHOXECTBEHHON
PE3NCTEHTHOCTU K nekapcTBeHHbIM cpeacteam (MDG1), ICAM-1, E-cenektuHa, STK-1,
ctpuapHoro peuentopa GABAa u yenoeedeckoro EGF (dakrtop pocta anuaepmuca)
(Jaskulski et al., Science. 1988 Jun. 10; 240 (4858). 1544-6; Vasanthakumar and
Ahmed, Cancer Commun. 1989;1(4):225-32; Peris et al., Brain Res Mol Brain Res. 1998
Jun 15; 57(2):310-20; nateHT CLUA 5801154; natent CLUA 5789573; nateHt CLUA
5718709 wn nateHt CLIA 5610288). Kpome aToro, ObinM Takke onucaHbl
AHTUCMbICINOBbIE KOHCTPYKTbI, KOTOPbIE UHTMOUPYIOT U MOTYT ObITb MCMONb30BaHbl ANA
NEYEeHUs pasnMYHbIX aHOMarnbHbIX KMETOYHbIX nponudepaunn, Hanpumep, paka
(nateHt CLIA 5747470; nateHT CLLUA 5591317 v nateHT CLLUA 5783683).

Cnocobbl NpoayuupoBaHUS AHTUCMBICIIOBbLIX OFIMFOHYKIIEOTUAOB M3BECTHbI
cneumanuctam n MoryT ObiTb Nerko aganTupoBaHbl ANA NOSTYYEHUA aHTUCMBbICIIOBOrO
ONUIOHYKIeoTMaa, HaueneHHOro Ha niody NONUHYKNEOTUAHYIO NocneaoBaTesNbHOCTb.
Bbibop aHTUCMBICIIOBOM ONUIOHYKNEOTUAHON MOCeAoBaTENbLHOCTH, cneumdunyeckom
Mo OTHOLWEHUK K [JaHHOM nocnegoBaTesfibHOCTU-MULLEHW, OCHOBaH Ha aHanuse
BbIOpaHHON NocnefoBaTENbHOCTU-MULLIEHN U ONpeaeneHnn BTOPUYHON CTPYKTYpPbI, Tp,

SHEPIrnMn CBA3N U OTHOCUTESNbHON CTabUNbHOCTU. AHTUCMbICNIOBbIE OJIMTOHYKNeoTunabl
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MOryT 6biTb Bbl6paHbl Ha OCHOBaHMM UX OTHOCUTESNIBHOM HECNOCOBHOCTU K
obpasoBaHVio AUMEpPOB, LUNUIEK UMW APYrMX BTOPUYHBLIX CTPYKTYP, KOTOpPblE OOMMKHbI
ocnabnate cneunduyeckoe ceasbiBaHne ¢ uenesor MPHK B kneTke-xossuvHe wnu
npenaTcTBoBaTh eMy. B BbiclLeln cTeneHn npeanoytuTenbHble obnactu-mvwenmn MPHK
BKMNIOYAIOT Y4aCTKN BOKPYr unm nobnmsocTn oT kogoHa uHuymaumm tpaHenaumm AUG, u
nocrnegoBaTesibHOCTH, MO CyLWecTBY KoMnnemMeHtapHble K 5'-yyactkam MPHK. Takue
onpeaeneHns BTOPUYHOW  CTPYKTypbl U BblbOop canTa-muweHn MoryT ObiTb
OCYLLECTBMEHbI, Hanpumep, C MOMOLLBK MNPUKNAgHOMW MporpaMmbl Ang aHanuaa
npanmepos OLIGO v.4 (Molecular Biology Insights) w/unn anroputMmudeckon
npuknagHon nporpammbl BLASTN 2.0.5 (Altschul et al., Nucleic Acids Res. 1997,
25(17):3389-402).

Pubosnmebl

B cooTBeTcTBUM C ApyrMM BapuvaHTOM WCMOMHEHUA u306peTeHus, YacTuubl
HyKNeuwHoBasg  KucnoTa-nunua  accoummpoBaHbl ¢ pubo3umamu.  PuBo3umbl
npeacraenaT  cobon  komnnekcbl  PHK-6enok, wuMmerowme  cneumduyeckmne
Katanutnyeckue AOMeHbl, obnagawlime 3HOOHYKNeas3Hon akTuBHocTblo (Kim and
Cech, Proc Natl Acad Sci USA. 1987 Dec; 84(24).8788-92; Forster and Symons, Cell.
1987 Apr 24; 49(2):211-20). Hanpumep, 6onblioe 4mcno pnbo3nmmMm yCKOpaT peakuum
nepeHoca CrioXHoro ¢ocgoadumpa C BbICOKOM CTEMNEHbID CneumduUyHOCTU, 4acTo
OTWENNAS TOMIbKO OAHY M3 HECKONbKUX PocOaUPHBIX FPYMnn ONMUMIOHYKNeOoTUAHOro
cybcetparta (Cech et al., Cell. 1981 Dec; 27 (3 Pt 2):487-96; Michel and Westhof, J Mol
Biol. 1990 Dec 5; 216(3):585-610; Reinhold-Hurek and Shub, Nature. 1992 May 14;
357(6374). 173-6). Takaa cneundunyHoCTb b6bina o6bsacHeHa TpeboBaHNEM CBA3bIBAHUS
cybcTpata nocpeactBoM  cneumdpmyecknx  B3aMMOAEWCTBUM  CO  criapuBaHUEM
OCHOBaHWW C BHYTpPEHHEW aJanTopHOM nocnegoBaTesnibHOCTBIO (internal  guide
sequence, "IGS") pnubosmma nepen XMMUYECKON peakLunen.

B HacTodwee BpemMA WM3BECTHbl MO MEHbLIEW Mepe LWecTb OCHOBHbIX
pasHoBMAHOCTEN npupoaHbiXx depmeHTatnBHbix PHK. Kaxgaa w3 Hux MoxeTt
kaTtanuauposaTtb ruaponua gochoanadpupHeix ceasenn PHK in trans (v, Takum obpasom,
MOXeT pacwennaTtb gpyrne monekynsl PHK) B dpuanonornyecknx ycnosusax. B obuem,
hbepMeHTaTUBHbIE HYKMNEWHOBbIE KMCMOTbI AEWCTBYIOT MyTEM CBA3bIBAHUS CHavana ¢
PHK-muweHblo. Takoe cBA3blBaHWME  OCYLLECTBRSAETCA MNOCPEACTBOM  ydacTka
CBA3bIBAHUS C MULIEHBID (PEpPMEHTATMBHOM HYKNEWHOBOW KUCIOTbl, KOTOPbIN

yaoepXmnBaeTtcAaA B HeHOCpe,ElCTBeHHOVI 6nu3octTn K CbepMeHTaTVIBHOMy y4acCTKy
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Monekynbl, pacwennawowen PHK-muweHs. Takum obpasoMm, depmeHTaTuBHaA
HYKNenHoBas Kucrnota CcHavana pacrnos3HaeT u 3ateM cBg3biBaeT PHK-muweHb
nocpeacTBOM KOMMMEMEHTAPHOIO CnapuBaHUS OCHOBaHUMK, U MOCKe CBA3blBaHUSA C
npaBusibHbIM CanToOM, ocyLlecTBnaeT pepMeHTaTuBHOE Bo3aencTene, paspesaa PHK-
mMuweHb. Ctpaternyeckoe pacwenneHne Ttakom PHK-muweHun OyaeTt yHudTOXaTh ee
CMocoBbHOCTb HanpaendaTb CUHTE3 3akoauvpoBaHHoro 6enka. [locne cBa3biBaHUSA
hbepMEHTATUBHON HYKNEUHOBOW KMUCNoTbl ¢ PHK-MuWeHbO 1 ee paclienneHus, oHa
ocBoboxaaetca oT aton PHK agng noucka Apyrom MULWEHW UM MOXET MOBTOPHO
CBSA3bIBATbLCA C HOBbIMW MULLEHSAMU U pacLLEnnaTb UX.

Monekyna  depMeHTaTUBHOM  HYKNEWHOBOW  KUCROTbl  MOXeT  BbITb
ccopMmpoBaHa, HanpuMmep, B BUAE FOMOBKM MOMOTKA, LUNUIbKKU, BUpyca renatuta o,
uHTpoHa rpynnel | wnu PHK PHKaselP (B accouwaumm ¢ HanpasngawLllen
nocneposatensHocTblo PHK) nnn PHK motuBa Neurospora VS. KoHKpeTHble npumMepbl
MOTUBOB FONOBKM MoroTka onucaHbl Rossi et al. Nucleic Acids Res. 1992 Sep 11;
20(17):4559-65. Mpumepbl MOTMBOB LWNUMbkKM onucaHbl Hampel et al. (ny6nukauua
eBponenckon nateHTHom 3asaBku Ne EP 0360257), Hampel and Tritz, Biochemistry 1989
Jun 13; 28(12):4929-33; Hampel et al., Nucleic Acids Res. 1990 Jan 25; 18(2):299-304
n B nateHTe CLUA 5631359. Mpumep moTuBa Bupyca renatuta o6 onucan Perrotta and
Been, Biochemistry. 1992 Dec 1; 31(47): 11843-52; npumep motuea PHKasbIP onucaH
Guerrier-Takada et al., Cell. 1983 Dec; 35(3 Pt 2):849-57; motue PHK pubosuma
Neurospora VS onucaH Collins (Saville and Collins, Cell. 1990 May 18; 61(4):685-96;
Saville and Collins, Proc Natl Acad Sci USA. 1991 Oct 1; 88(19):8826-30; Collins and
Olive, Biochemistry. 1993 Mar 23; 32(11):2795-9); u npumep MHTpOHa rpynnbl | onncax
B nateHTe CLUA 4987071. BaxHbiMn xapakTepucTMkamn Mosekyn epMeHTaTUBHbIX
HYKSTEMHOBBIX KUCIIOT, MCMOMb3YEMbIX B COOTBETCTBUM C U30OpEeTEHUEM, ABNSETCA TO,
4YTO OHM UMEIT creunduyecknin cybcTpaT-CBA3bIBaAKOWMIA CalnT, KOMMNEMEHTapHbIN K
OAHOMY unu Heckonbkum ydactkam [OHK vnu PHK reHa-muweHu, u 4To OHM uMeloT
HYKNeoTuaHble NoCneaoBaTeNIbHOCTU, PacnoSIOXKEHHbIE B UMM BOKPYr Takoro cybcTtpar-
CBA3bIBAKOLWEro canta, KoTopble NpuaarT Moriekyne cnocobHocTb pacwennats PHK.
Takum obpasom, prubo3uMHbIE KOHCTPYKTbl HE 0053aTeNbHO AOMKHbI ObITb OrpaHUYEHbI
KOHKPETHBIMU ONUCAHHBIMU TYT MOTUBaMM.

Cnocobbl nonyyeHns pubo3nMm, HaLeneHHbIX Ha Kakne-nmbo NofMHYKNeoTUaHbIe
nocnegoBaTeNbHOCTU,  M3BECTHbl  cneuuanuctam.  Pubosnmbl  MoryT  GbITh

CKOHCTpyUpoBaHbl, Kak onncaHo B I'Iy6J'IVIKaLWIVI MexmyHaponHon naTteHTHon 3asaBku Ne
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WO 93/23569 n nybnukaumm mexgyHapogHou nateHTHon 3asasku Ne WO 94/02595,
Kaxkgad U3 KOTOpbIX KOHKPETHO BKMYEeHa ckoga MNocpeacTBOM  CCbIfKM, U
CMHTE3UpOBaHbl ANA NPOBEAESHUA UCNbITAHWW in Vitro v in vivo, Kak ONUCaHo B HUX.

AKTMBHOCTb pn603MM MOXeT BbiTb ONTUMU3NPOBaAHA MyTEM U3MEHEHUSA ANUHbI
ceasywowmnx uenen (binding arms) pnbo3aMMm unv XMMUYECKOro cCuUHTEe3a pubo3nMm C
MoandmkaunamMm, nNpenaTtcTBYIOWMMK KX Jerpagaumm puboHykneasamm CbiBOPOTKM
(cM. Hanpumep, nybnukaumio MexayHapoaHon nateHTHon 3assku Ne WO 92/07065;
nyénukauuio MexayHapoaHow nateHTHon 3aaskm Ne WO 93/15187; nybnukaumio
MexayHapogHon nateHTHon 3aaskm Ne WO 91/03162; nybnukauuio eBpOnenckomn
nateHTHon 3aaskm Ne 92110298.4; natent CLUA 5334711; u nybnukauumio
MexayHapogHon nateHTHou 3asaBkm Ne WO 94/13688, roe onucaHbl pasfnivyHble
XMMudeckne mMoaudukauun, KoTopble MOryT ObiTb BbINOMHEHbI ANA  caxapHbIX
dparmeHToB MOonekyn depmeHTatuBHbix PHK), Mogudukaunamm, nosbilaWMMN KX
a(ppekTMBHOCTE B KNeTkax, W yadaneHus ocHoBaHWW ctebna |l ana cokpaweHus
BpeMeHn cuHTe3a PHK u cHuxeHnsa ypoBHA XMMMYeckux TpeboBaHum.

JononHuteneHble crneunduyeckne nocnegoBaTenbHOCTU HYKNEUHOBBLIX KUCMOT
onuroHykneotnaos (ODN), npurogHble AN UCNONb30BaHUSA B KOMMO3MLMAX U cnocobax
no n3obpeteHnto, onucaHbl B NnateHTHoM 3aaBke CLUA 60/379343, naTeHTHOM 3asiBKe
CLUA Ne 09/649527, mexayHapogHon nybnukaumm WO 02/069369, mexayHapoaHowu
nyénukauum Ne WO 01/15726, natente CLUA Ne 6406705, n Raney et al., Journal of
Pharmacology and Experimental Therapeutics, 298:1185-1192 (2001). B
onpegeneHHbiX BapuaHtax wucnonHenusa, ODN, wucnonb3yemble B KOMMO3MLUUAX WU
cnocobax no msobpeteHuto, umerT dochoanacpupHyro ("PO") ocHOBHYK Lenb wnu
docopotnoatHyto ("PS") OCHOBHYyKO Uenb, W/WAKM MO MEHbLlEW Mepe OAauH
METUNTMPOBaHHbIV LMTO3MHOBBLIM ocTaTtok B CpG-MoTumBE.

MoandukaLmm HyKNEMHOBOW KUCNOThI

B 1990-e roabl aHTUCMBICNOBLIE onurogesokcuHykneotuabl (ODN) u pubosnmel
(PHK) Ha ocHoBe [OHK npeactaBnanu cobov BOCXUTUTENBLHYKD HOBYIO MapagurMmy
NPOEKTUPOBaHUA N pa3paboTKU NeKapCTBEHHbIX CPEeACTB, HO UX MPUMEHEHUIO in Vivo
npenaTcTBoOBaria 3HOO0- U 3K30HYKNeasHas akTUBHOCTb, @ Takke OTCYTCTBUE YCMNELIHON
BHYTpuKneToyHon pJoctaeku. [lpobnema perpagauum 6bina apdekTMBHO pelleHa
nocne npoeegeHus OGONbLIOrO KonMu4ecTBa WUCCrNedoBaHWUn METOAOB XUMWUYECKOW
Moaudukauum, MNpenaTcTBYIOWEN  pacno3HaBaHUKD  ONUIOHYKNeoTuaHbIX  (oligo)

JIeKapCTBEHHbLIX CpeacTB HYyKINea3HbIMU CbepMeHTaMVI, HO He VIHFVI6VIpleLLI,el7I nx
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MexaHu3M [JencTteuga. JITU  uccnegoBaHus ObiNM  HaCTOMbKO  YCMELWHbIMKU, YTO
paspabaTtbiBaeMble cerogHa  aHTucmbicrioBble  ODN-nekapcTBeHHble  cpeacTsBa
OCTalTCA UHTaKTHBbIMM N VivOo Ha NPOTAXEHUM OHEN NO CPaBHEHUID C MUHYyTaMu Ars
HemoauduumposaHHbix  Monekyn (Kurreck, J. 2003. Antisense technologies.
Improvement through novel chemical modifications. Eur J Biochem 270:1628-44).
OpaHako, BONpOChl BHYTPUKNETOYHOW AOCTaBKN U MEXaHM3Ma AENCTBUSA OO HACTOALWEro
BpeMeHU Mellanu npespalleHuntio aHTucMbicnoBbix ODN u pnbo3nMoB B KNMHUYECKNE
NpPoAYKTHI.

PHK-gynnekcbl no ceoen npupoae aenaioTca bonee ctabunbHbIMU K Hykneasam,
yemMm ogHouenoveyHble AHK wnu PHK un, B oTtnunune ot aHTUcMbICcnoBbix ODN,
HemoauduumposaHHble SiPHK  OeMOHCTpUpPYIOT  XOpOLYyK  aKTMBHOCTb  nochne
nonagauva B uutonnasmy. [axe B TakoMm cnydae, XuMmyeckne wmoaudpukaumm,
paspaboTaHHble C uenblo ctabunusaumm aHTucMmbicnoeblx ODN u pnbo3nmoB, Takke
cuctemaTudeckn npuMmeHanucb K siPHK ana onpegeneHvs cteneHn TONepaHTHOCTU
XUMUYECKMX MOAUMUKALUMA U BO3MOXHOCTU MOBbILEHUS (PapMakOKUHETUYECKON W
dhapmakoguHammuyeckon  aktuBHoctn.  PHK-uHTepdepeHumna  siPHK-gynnekcamu
TpebyeT NpUCyTCTBUA aHTUCMbICIIOBON U CMbICITIOBOW Lienen, KOTopble UMEIOT pasHble
dyHKkumMn. Obe oHM Heobxoaumbl Ana obecneveHna BO3MOXHOCTU BXoxaeHus siPHK B
RISC, HO nocne ux BBeAeHWa ABe Lenu pasaensainTca U CMbICIIOBas HUTb Aerpagupyer,
B TO BpPEMSA Kak aHTUCMbICIIOBast HUTb ocTaeTca ang Hauenueanuusa RISC Ha MPHK-
MuweHb. BxoxaeHne B RISC npeacrtaBnset cobow npouecc, KOTOpbIN aABNsSEeTCA
CTPYKTYPHO MeHee CypoBbIM, YeM pacno3HadaHue u pacuwenneHne MPHK-muweHu.
CnepoBaTtenbHO, BO3MOXHO 60SbLIOE KOMMYECTBO PasHbIX XMMUYECKUX MOoAUUKaumnn
CMbICIIOBOW LENW, HO aHTUCMbICNOBaA LUeNb BblAEPXUBAET JfULWb OrpaHUyeHHble
nameHeHna (Zhang et al., 2006).

Kak n3BeCTHO cneuwanucTam, Hykneosua npegcraBnseT cobor KoOMOMHaumio
OCHOBaHue-caxap. HykneoTuabl aBNAKOTCA HyKNeo3unaamu, KOTopble AOMOMHUTESBHO
cogepxart ocdaTHylo rpynny, KOBaneHTHO CBA3AHHYKD C CaxapHOW 4acTblo
Hykneo3uga. [Ona Hykneosugos, BKNKYaWLWUX MeHTOYpaHO3UIbHbLIM  caxap,
doccaTHaq rpynna MoxeT ObITb NpucoegmHeHa K 2'-, 3'- unu 5'-ruapokcuneHomn rpynne
caxapa. lNpu dopmMmmpoBaHnn ONUroHykNeoTnaoB, docdaTtHble rpynnbl KOBanNeHTHO
CBA3bIBAIOT COCeAHME HyKNeo3uabl Apyr ¢ ApyroMm ¢ obpasoBaHMEM NUHEWHOro
NosIMMEPHOro coegmHeHusa. B cBo ovyepeab, COOTBETCTBYIOLLME KOHLbI 3TON NIMHENHON

NONMMEPHON CTPYKTYpbl MOFyT ObiTb Aanee coeAuMHeHbl ¢ 06pa3oBaHMEM KOMbLEBOK
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CTPYKTYpbl. B onuroHykneotuaHon cTpyktype docdaTtHble rpynnbl  OBbIYHO
Ha3bIBaOTCA (POPMUPYIOLLMMUN MEXHYKNEO3UAHYIO OCHOBHYIO LeMb ONMMIoHyKneoTuaa.
HopmarnbHbiMn  cBasamu  unm  ocHoBHon uenobto PHK wn OHK gasnawTtca 3'-5
dhochoanapupHble CBA3MN.

HyknenHoBas kucnota, ucnosibdyemasa B yactvuax nunua-HykrnenHoBas Kucnota
B COOTBETCTBMW C HACTOALWMM M306peTeHneMm, BKMovaeT NMobyo U3BECTHYKO ¢hopMmy
HYKNEMHOBOW KUCIIOTbl. TakMMm o0B6pas3oM, HYKNeMHoBaa Kucrnota MoOXeT ObliTb
MOANPULMPOBAHHON HYKMEUHOBOM KUCAOTblI TUMa, paHee WCnonb3oBaBLIeroca ang
NOBbILLEHUS PE3UCTEHTHOCTU K HyKrease U CcTabunbHOCTU B CbiBOpPOTKE. HeoxngaHHo,
OAHaKo, NpueMneMble TepaneBTUYECKME NPOAYKTbl TakKe MOryT ObiTb MOSyYdeHbl C
ucnosib3oBaHneMm crnocoba nNo U30OpEeTEeHMI0O MNPUroTOBMEHMA  YacTul  nunua-
HYKNEeMHOBaA KUCNOTa W3 HYKMNEWHOBbLIX KUCNOT, He uMelwux Moaudukaumm
dochoanapmpHbIX CBA3EN NPUPOAHBLIX MOMMMEPOB  HYKMEWHOBBLIX KUCIOT, a
ncnonb3oBaHMe HeMoanULUMpPOBaHHbIX hochoanadMpPHBIX HYKNENHOBBIX KUCAOT (T.€.,
HYKNENHOBBIX KMCNOT, B KOTOPbIX BCE CBA3WN NpeacTaBnaioT coborn dochoanapupHble
CBA3U) ABNAETCA NPeANOYTUTENbHBIM BapUaHTOM MUCMNOMHEHUS N300peTeHus.

Moaundukaumm oCHOBHOW LLenu

AHTucMbIcnioBble, SiPHK wn apyrne onuroHykneotuabl, nNpurogHble Ans
UCrNonb3oBaHMs B AaHHOM  M300peTeHun,  BKYaKT, 6e3  orpaHuYeHus,
ONUIOHYKIEeoTMabl, cogepxawme MoaMPUUUPOBAHHbIE OCHOBHbIE Lenn  WUnu
HenpupoaHble MEXHYKIEe03naHble CBA3MN. OnuroHykneoTtuabl, nMetroLme
MOANDULMPOBAHHbLIE OCHOBHbIE LENWU, BKIIKYAKT COEAMHEHUA, COXPaHSALWME aToMm
doccopa B OCHOBHOM Lienn, U COeQMHEHNS, HE MeKoLLMe aToMa pocdopa B OCHOBHON
uenu. MogndmumpoBaHHbIe OSIUIOHYKNEOTUAbI, HE MMetoLWwmne atoma ocdopa B CBOEN
MEXHYKITeO31AHON OCHOBHOW LEenu, Takke MOryT CYMTaTbCA ONMMFOHYKNeo3ngamu.
MoandpuumnpoBaHHble ONMUIOHYKNEOTUAHbIE OCHOBHbIE LENW BKOYAKT, Hanpumep,
docdopoTnoaThl, XuparsibHble docdopoTrnoaThl, docopoamTnoaThl,
dpocoTpuadmpbl, amumHoankungochoTpuadupbl, METUN- U Apyrue ankundgocdoHaThbl,
Bknovyaa  3'-ankvneHdgocdoHatel ¥ xupanbHble  docdoHaTbl,  ¢ochuHaThl,
docopamumaaTsl, BKNioYas 3'-amnHoocdopammnaar, "
aMmuHoankundgocdopamugaTtsl,  TUOHOgoOchopamuaaTbl, TUOHoanKungocdoHaThl,
TUoHoankundgochoTpuadupbl, docdopoceneHatTHble, MeTundocdoHaTHble unu O-
ankundgocdoTpuapupHbele cBasn, n BopaHodocdaTtbl, UMeLMe HopManbHble 3'-5'

CBA3U, aHalnorn TakKuxXx mMatepuarnioB C 2'-5' cBasamu, wu Martepuarnbl, WUMeEKLLne
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obpalLeHHY0 MONAPHOCTL CBA3EN, B KOTOPbIX Napbl COCEAHUX HYKNEO3UAHbIX 3BEHLEB
coeguHenbl 3'-5' ¢ 5'-3' unn 2'-5' ¢ 5'-2'. KoHkpeTHble HeorpaHvyuBawLwme npuMmepsl
KOHKPETHbIX MoAMMKaLnin, KOTopble MOTyT NPUCYTCTBOBATbL B HYKNEUHOBOW KUCIIOTE B
COOTBETCTBUU C n306peTeHnem, npusegeHsl B Tabnuue 2.

PasnuyHble conu, cMawaHHble conv U popMbl CBODOAHOW KUCMOTbI Takxke
BKMNIOYEHbI B 00beM n3obpeteHna. TunudHble npuMmepsl nateHToB CLUA, onuckiBarowmx
nonyyeHune BbllLeyKa3aHHbIX CBA3EN, BKNOYaloT, 6e3 orpaHnveHus, nateHTol CLUA NeNe
3687808; 4469863; 4476301, 5023243; 5177196; 5188897; 5264423; 5276019;
5278302; 5286717; 5321131, 5399676; 5405939; 5453496; 5455233; 5466677,
5476925; 5519126; 5536821; 5541306; 5550111; 5563253; 5571799; 5587361; u
5625050.

B onpeaeneHHbIX BapuaHTax UCMONHEHUSA, MoAMULMPOBAHHbIE
OSIMTOHYKNEeOTUAHbIE  OCHOBHblE LUenW, He coaepxawume atoma docdopa,
npeactasnaloT cobor OCHOBHble Lenu, copMUpOBaHHbIE KOPOTKOLLEMOYEYHbIMU
ankuibHbIMW WU LUMKIOANKUMbHLIMU  MEXHYKNEO3UAHbIMU  CBA3AMU, CMeELLaHHbIMU
reTepoaTtoMHbIMM M anKUAbHBIMX UM LMKNOASKUIBbHBIMU - MEXHYKINEO3UAHBbIMU
CBA3AMU UNU OOHON WMNU HECKOSTbKUMK KOPOTKOLEMOYEYHBbIMU FeTEPOaTOMHLIMU UMK
reTepoLUMKNMYECKMMU  MEXHYKNEO3NAHbIMKU  CBA3AMU. OHM  BKIKOYAKOT, Hanpumep,
Martepuarnbl, UMeloLLne MOpdONMHO-CBA3N (0Bpa3oBaHHbIE YAaCTUYHO CaxapHOW YacTblo
HyKneo3naa); CUSTIOKCAHOBblE OCHOBHbIE Lenu; cynbdugHble, CynbgokcuaHble W
CynbgOHOBbIE OCHOBHbIE Lenu; bopmaueTuribHble U TMoopMaLeTUNbHbIE OCHOBHbIE
uenu; MeTuneHdgopmaueTunbHble W -TMOOPMaLETUSIbHBIE  OCHOBHbIE  LIENW;
arnkeHcogepxawme OCHOBHbIE uenw; cynbdamaTtHble OCHOBHbIE uenw;
METUNEHUMMNHOBbIE U METUNEHMMAPasNHOBbIE OCHOBHbIE LEnu; CcyrnbgoHaTHbIE W
cynbdoHaMNaHbIE OCHOBHbIE LieNW; aMuaHble OCHOBHbIE Lienu; U Apyrue, cogepxaiiuve
cmewanHble N, O, S n CHy koMnoHeHTbl. TunuyHble nateHTbl CLUA, onuceiBaowue
BblLLEeYKa3aHHble OSIMrOHYKIeo3unabl, BKNoYaT, 6e3 orpaHmnyenus, nateHtol CLUA NeNe
5034506; 5166315; 5185444; 5214134; 5216141; 5235033; 5264562; 5264564;
5405938; 5434257; 5466677; 5470967; 5489677; 5541307; 5561225; 5596086;
5602240; 5610289; 5602240; 5608046; 5610289; 5618704; 5623070; 5663312;
5633360; 5677437; n 5677439.

docdopoTrmoaTHasa moandurkaumna ocHoBHoW Lenu (Tabnuuya 3, Ne 1), B KOTOpoK
HEMOCTUKOBBIW Kucrnopoa dpocdoanadmpHoOn CBA3N 3aMeLLeH Cepon, ABNAETCS O4HUM

U3 CaMbiX paHHUX WU Hanbonee pacnpoCTpaHeHHbIX CpeacCTB, WUCNOJSIb3YEMbIX ASiA
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ctabunusaumm nekapCTBEHHbIX CPEeACTB Ha OCHOBE HYKNEWHOBOW KUCMNOTbI OT
aerpagauun  Hykneason. B obwem, no-seugumomy, PS mogudpuvkaumm moryT
BbIMNONHATLCA B Honblunx konuvectBax Ang oboux uenen siPHK 6e3 3HaunTensHoro
BNUAHMA Ha aktmBHocTb (Kurreck, J., Eur. J. Biochem. 270:1628-44, 2003). OgHako
n3BectHo, 4to  PS-onurocoeauHeHus  (oligos)  akTMBHO  Hecneumdguyecku
accoummpyrotca ¢ 6enkamu, Bbi3biBasi TOKCUYHOCTb, OCOBEHHO NPU BHYTPUBEHHOM (i.V.)
BeedeHuun. [loatomy, PS wmoaudukauma obbiMHO orpaHudeHa ogHMM Unu  OBYMA
ocHoBaHuaAMM Ha 3'- un 5'-koHuax. BopaHodocdaTtHbin nuHkep (Tabnuua 3, Ne 2)
AaBngeTca HeaaBHo paspaboTaHHOW MoaudmKkaumnen, Kotopad, No-eMauMomy, ABnaeTca
bonee crabunbHon, 4em PS, nosbiwaetr aktuBHocTb SIPHK ©n umeeTr Huskyio
TokcnyHocTk (Hall et al., Nucleic Acids Res. 32:5991-6000, 2004).

Tabnuua 3. Xumudeckne mogudpmkaumu, npumeHsemble ana siPHK v gpyrux

HYKINENHOBbLIX KUCINOT

Ne | CokpawyeHue | HaumeHoBaHune |Mecto Mmoandmkaumm CrtpykTtypa

1 PS docdopoTnoar OcHoBHag uenb i

Es
. OcroBanme

e

2 PB BopaHodocdart OcHoBHag uenb o
R 5. OcHoBaHue
e D,
O=P—EH:
1
" Ocnopanue
RS ¢ BN
x{f” -
3 N3-MU N3-meTun- OcHoBaHune

YpPUaUH
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4 5'-BU 5'-6pomypauunn OcHoBaHue
5 5'-1U 5'-nogypauun OcHoBaHue
6 2,6-DP 2,6- OcHoBaHue FEN
ANaMUHOMYPUH
7 2'-F 2'-®T1op Caxap -
< \ CHOBAHHEC
1{*0 F
8 2'-OME 2"-O-meTnn Caxap 9 oononanne
":;;:‘G 22— CHz
9| 2-O-MOE 2'-0-(2- Caxap o
i OcHoBanue
METOKCUNATUI) .
. )_.Z‘ G — £ C R O— L5y
.
10 2'-DNP 2'-0-(2,4- Caxap g
ANHUTPOdEHUN) e

-
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11 LNA 3abnoknpoBaHH Caxap b Ocnonaime
asi HyKnenHoeas D
Kncnota
(MeTnneHoBbIN
MOCTMK,
coeanHSALWMn
2’-kucnopog ¢
4'-yrnepoaom
pubo3HOro

KonbLa)

12| 2-AmunHo 2'-AMuHO Caxap g

§ Ocnosarmre
Lo

Su e
v 2EH.

et T

13| 2'-[Je3okcu 2'-[lesokecu Caxap

5— Q
s OcHoBanne

N

7

Ed

14 4'-Tno 4'-Tno- Caxap .

H --s:‘\ Ocnosatue
pUBOHYKNeoTHA Cosod

et o

e

Opyrve npurogHble NPOM3BOAHLIE HYKITEMHOBLIX KWUCAOT BKMKOYaKT MOMEKYnbI
HYKNEMHOBBIX KUCMNOT, B KOTOPbIX MOCTUKOBblE aToMbl Kucnopoga (obpasyrowme
dochoadmpHble CBA3KN) 3aMelleHbl Ha -S-, -NH-, -CH.- 1 T.n. B onpegeneHHbIx
BapuMaHTax MCMNOSIHEHUS, U3MEHEHUS UCMNOSIb3YEMbIX aHTUCMbICIOBLIX, SIPHK wunu
APYrUX HYKNEMHOBBIX KUCNOT He ByayT NOMHOCTBIO YCTPaHATL OTpULUATENbHbIN 3apsaa,
acCOUMMPOBAHHLIN C HYKNEWHOBLIMM KUcRoTamu. Takum obpas3oMm, usobpeTteHue
npeaycMaTpuBaeT UCNOSb30BaHWE aHTUCMBbICIOBLIX, SIPHK, n apyrmx HyknemHoBbIX
KMCNOT, B KOTOPbIX 4YacTb CBSA3EM 3aMelleHa, HanpuMmep, Ha HeuTpanbHble
MeTundocdoHaTHble unu @dochopamuaatHble cBA3W. B cnydyae wucnonb3oBaHUA
HENTpasribHbIX CBA3EW, B ONPEAESiEHHbIX BapuvaHTax WCMOfIHEHMA, TakuMm obpasom

Oyaet 3ameweHo MeHee 80% CBA3EN HYKIENMHOBOM KUCIOTbI unn MmeHee 50% cBAasen.
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MoaudumkaLumm oCHOBaHUN

Moaudukaumm OCHOBaHUN 4ABAKAIOTCA MEHee pacrnpoCTpPaHEHHbIMU, 4YeM
OCHOBHOW Uenu u caxapos. [lo-enaumomy, Bce Moaudumkauum, ykasaHHble B 0.3-6,
crabunuanpyroT siPHK npoTuB Hykrneasbl U HE3HAYUMTENbHO BMUSAIOT Ha aKTUBHOCTb
(Zhang, H.Y., Du, Q., Wahlestedt, C, Liang, Z. 2006. RNA Interference with chemically
modified siRNA. Curr Top Med Chem 6:893-900).

CoOOTBETCTBEHHO, ONUIOHYKNEOTUAbl MOTYT TaKkKe BKMOYaTh MoguduKaumm unm
3aMeLleHns reTepoLMKIMYeCcKNX OCHOBaHUM HYKNEUHOBbLIX KMCNOT (nucleobase) (YacTto
HasblBaeMbIX cneyuannuctamm npocto "ocHoBaHus"). B ncnonbayemMoM TyT 3HaAYeHUW,
"HemoguduumpoBaHHble”  MnNu  "npupoaHbie”  reTepouukriMyeckMe - OCHOBaHUSA
HYKNMENHOBBIX KMCMOT BKMKOYAKOT NMYpUHOBbLIE OCHOBaHUA ageHuH (A) v ryaHuH (G), u
nMpUMUanMHoBble  ocHoBanusa  TUMMH  (T), wumtosmH (C) wm  ypauun (U).
MoauduumnpoBaHHble reTepoLMKITMYECKME OCHOBAHUS HYKITEMHOBBIX KACINOT BKMOYaKOT
Apyrve cuvHTeTU4eckne u npupoaHble reTepouUUKIIMYECKUEe OCHOBaHUSA HYKITEMHOBbIX
KACIMOT, TakMe Kak 5-mMetunuutosuH (5-me-C unm mbSc), 5-ruapokCMMeTUnUUTO3NH,
KCaHTUH, T[UMOKCAHTUH, 2-aMWHOAAEHWH, 6-MEeTUNbHbIE W ApYyrMe  ankumbHble
NpPoOu3BOAHbIE aA€HNHA U FyaHWHa, 2-NponuibHbIe U Apyrue ankusibHble NPOU3BOAHbLIE
afieHNMHa W TyaHuHa, 2-Tuoypauun, 2-TMOTUMMH U 2-TUOLMTO3WH, S-ranovaypaumn u
-UMTO3KWH, 5-NponuHuypauun v -UuMTo3uH, 6-aszoypauusn, -UMTo3nMH U -TUMUH, 5-ypauun
(ncesgoypauun), 4-tmoypaumn, 8-ranoumg-, 8-amuHo-, 8-tmon-, 8-tmoankun-, 8-
rTMApPoOKCUN- n apyrue 8-3zameleHHble afeHWHbl U ryaHuHbl, 5-ranoua, ocobeHHo, 5-
bpom-, S-TpudptopmeTun- un Apyrme 5-3aMmelleHHble ypauunbl U LUUTO3UHbI, 7-
MeTUNryaHuH n 7-metunageHuH, 8-asaryaHuH u 8-asaageHviH, 7-ges3asaryaHuH u 7-
AesasaafeHvH n 3-gesasaryaHvH n 3-aes3asaafieHuvH.

OnpegeneHHble reTepouMKIMYecKne OCHOBaHUS HYKITEMHOBBIX KMCMOT ABNAKTCA
0COBEeHHO npuUrogHbiMKM ANa yBenuvyeHna adp@PUHHOCTU CBA3bIBAHUS OSTIUIOMEPHbIX
COeQUHEHMM NO  U300peTeHuIo, BKIKYas  S5-3aMelleHHble  MUPUMUAUHBLI,  6-
aszanvpumuamHel M N-2, N-6 mn  O-6 3amelleHHble TMypuUHbI, BKMKOYaa 2-
aMuHoNponuageHuH, S5-nponuHunypaumn n 5-nponUHUNUUTO3NH. bbINo NnokasaHo, 4YTo
3aMelleHus 5-MeTUNUUMTO3MHa MOBbIWAKT CTabuUNbHOCTL Aynnekca HyKNeMHOBOM
kncnotbl Ha 0,6-1,2 °C (Sanghvi, Y.S., Crooke, S.T. and Lebleu, B., eds., Antisense
Research and Applications 1993, CRC Press, Boca Raton, pages 276-278). OHuu mMoryT
OblTb  CKOMOWHWPOBAHbLI, B  KOHKPETHbIX BapuaHTax wucnonHeHusa, ¢ 2'-0O-

METOKCUITUNBHbIMU ~ Moaudumkaumamm caxapoB. [lateHtel CLUA, onuceiBatowme
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NonyyYeHne HEKOTOPbIX TakKuX MOAUMULMNPOBAHHBLIX FEeTEPOLMKIIMYECKUX OCHOBaHMWM
HYKNEWHOBbLIX KUCIOT, a Takke Apyrnx MOAMMULMPOBAHHBLIX rETEPOLMUKINYECKUX
OCHOBAHWUWM HYKNEWHOBbLIX KUCMOT, BKMOYaKOT, 6€3 OorpaHnyeHus, BbiLLEYNOMSAHYTbIV
nateHT CLUA Ne 3687808, a tTakke nateHTbl CLUA NeNe 4845205; 5130302; 5134066;
5175273; 5367066; 5432272; 5457187; 5459255; 5484908; 5502177; 5525711,
5552540; 5587469; 5594121; 5596091; 5614617; n 5681941.

MoaundurkaLmm caxapos

BornbWwnHCTBO MoandMKaumin rpynnbl caxapa npousBoaatca B nonoxexum 2'-OH
caxapHoro konbua PHK, «koTopoe  obecneuvBaeT  yAoOHbIN  XMMWYECKU
peakumoHHocnocobHbi LeHTp (Manoharan, M. 2004. RNA Interference with chemically
modified small interfering RNAs. Curr Opin Chem Biol 8:570-9; Zhang, H.Y., Du, Q.,
Wahlestedt, C, Liang, Z. 2006. RNA Interference with chemically modified siRNA. Curr
Top Med Chem 6:893-900). 2'-F 1 TOME (0,7 u 8) asnsatTca 06bl4HO MCMONb3yeMbIMU
n obe noBbIWAT CTabunbHOCTb, Moandukaumna 2'-OME He CHuXaeT akTUBHOCTb, Mpu
YCIrIOBUKM, YTO OHa oOrpaHuvyeHa MeHee 4eM 4 Hykneotugamm Ha uenb (Holen, T.,
Amarzguioui, M., Babaie, E., Prydz, H. 2003. Similar behaviour of single-strand and
double-strand siRNA suggests they act through a common RNAi pathway. Nucleic
Acids Res 31:2401-7). 2'-O-MOE (0,9) aBnaetca Hanbonee adpdpektneHon B SiPHK,
Korga moamuunMpoBaHHbIE OCHOBaHUS OrpaHUYMBaOTCA CPEAHUM YyHaCcTKOM MOMEKYIbI
(Prakash, T.P., Allerson, CR., Dande, P., Vickers, T.A., Sioufi, N., Jarres, R., Baker,
B.F., Swayze, E.E., Griffey, R.H., Bhat, B. 2005. Positional effect of chemical
modifications on short nterference RNA activity in mammalian cells. J Med Chem
48:4247-53). Opyrne mogndukaumm, cnocobHble ctabunmnanposatb siPHK 6e3 notepwu
aKTUBHOCTU, yKka3aHbl B 0.10-14.

MoandpuumnpoBaHHbIE OSIUFOHYKIIEOTUAbLI MOTYT TakKe coaepaTb OAWH WNnu
HECKONbKO 3aMeLLEHHbIX (parMeHToB caxapa. Hanpumep, nsobpeTeHue BknYaeT
ONUrOHYKNeoTUabl, cogepxawme B 2'-nonoxeHun oavH uis cneaywowmx: OH; F; O-, S-
mnu N-ankun, O-ankmn-O-ankun, O-, S- nnn N-ankenun, nnn O-, S- nnn N-anknuun,
roe ankun, ankeHust U ankuHUN MoryT ObiTb 3aMeLeHHbIM Unu HesameleHHbiM Cq-Cqo
ankmnom wunm C,-Cqp ankeHnnoMm wu ankvHunom. OcobeHHO npeanovYTUTENbHLIMU
ansaoTca  O[(CH2)nO]lmCHs,  O(CH2),OCHs,  O(CH2).ON(CHs)2,  O(CHz),NH>,
O(CH2),CH3, O(CH2),ONH2 n O(CH2),ON[(CH2),CHs)]2, rae n 1 m umeroT 3Ha4YeHus ot
1 go npumepHo 10. [Opyrne npeanodyTuTenbHbIE ONUIOHYKNEOTUAblI cogepxat B 2'-

nonoxeHnmn oanH 13 cnegyrwnx: C1-C1o HU3WKNIM ankus, 3aMeLLeHHbIN HU3LINIA ankun,
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ankapun, apankun, O-ankapun unun O-apankun, SH, SCHs;, OCN, CI, Br, CN, CFj3,
OCF;, SOCHj;,  SO,CH;, ONO;  NOz N3, NHz, retepouuknoankun,
reTepouuknoankapun, amMvHOanKuIiaMuHo, MoNMarkuNamMuHo, 3aMeLleHHbI Cunun,
pacwennawwaa PHK rpynna, penopTtepHas rpynna, uHTepkanaTtop, rpynna ang
ynyJyweHusa dQapMakoKMHETUYECKMX CBOMWCTB ONIUMIFOHYKNeoTuga wunu rpynna ansg
ynydwenumsa  dapMakogMHaMuUyeckux  CBOWCTB  ONUFOHyKNeoTuaga, W apyrue
3amecTutenu, obnagawowue noaobHbiMu ceoncTBamu. OaHa w3  MoaudMKauum
Bkntovaet 2'-metokcnatoken (2'-O-CHCHOCH3, Takke wu3BeCcTHbI kak 2'-O-(2-
MeTokcmatun) nnu 2-MOE) (Martin et al., Helv. Chim. Acta 1995, 78, 486-504), T.e.,
ankokcuankokcurpynmny. Opyrue Moandrkaumum BKNIOYaloT 2'-
AnMeTunaMmmHookenatokeu, 1.e., O(CH2)2:ON(CHs)2 rpynny, Takke u3BecTHylO Kak 2'-
DMAOE, u 2'-gumetunammHoatokcnatoken (2'-DMAEOE).

JdononHuteneHble Moaudukauumn  BknovarwT  2'-meToken  (2'-O-CHs), 2'-
amuHonponoken (2'-OCH2CH2CH2NH2) un 2'-cptop (2'-F). AHanornyHble mogudukaumm
Takke MOryT ObiTb BbIMNOMHEHb!I B APYrMX MOSIOXEHUSX OFIUTOHYKNeoTUaAa, B YaCTHOCTH,
B 3'-nonoxeHun caxapa 3'-KOHUEBOro Hykneotvaa wunu 2'-5'-coegMHEHHbIX
ONMUIOHYKMEeoTUAOB, U B 5'-nonoxeHnn 5'-koHueBoro Hykneotuga. OnNUroHykneoTuasbl
MOIyT TaKkKe cogepXaTb MUMETUKM caxapa, Takue Kak LMKNobyTunbHble oparMeHTbl
BMECTO NEHTOYpPaHO3USBbHOIMO caxapa. TunuyHble npuMmepbl nateHtoB CLIA,
ONUCBbIBAKOLLMX NOMNyYEeHME Taknx MOANMULMPOBAHHBIX CaxapHbIX CTPYKTYpP, BKIKOYaIOT,
6e3 orpaHuyenns, nateHTbl CLUA NeNe 4981957; 5118800; 5319080; 5359044;
5393878; 5446137; 5466786; 5514785; 5519134; 5567811; 5576427; 5591722;
5597909; 5610300; 5627053; 5639873; 5646265; 5658873; 5670633; n 5700920.

B OpyrMx OnNUroHykneoTUMaHbIX MMMETMKaX Kak caxap, Tak U MeXHyKneosugHas
CBA3b, T.€., OCHOBHas LeMb, HYKNEOTUOHbIX 3BEHLEB 3aMeLLaeTCa Ha HOBbIE TPynnbl,
XOTA 3BEHbS OCHOBaHWW COXpaHATCA Ana rmbpuamsauum ¢ COOTBETCTBYIOLLUM
COEOUHEHUEM-MULLEHBIO HYKNEWHOBOW KuUcrnoTbl. OAHO M3 TakMX OfNUrOMEpPHbIX
COEOWHEHUN, ONUIOHYKNEOTUAHLIN MUMETUK, NPOAEMOHCTPUPOBABLUUMN MNPEKPACHYIO
CnocoBHOCTL K rmbpmnausaumm, HasbiBaeTca nenTuaHon HykneuwHoson kucnoton (MHK).
B TMHK-coeanHeHusix, caxapHas OCHOBHas Lenb ONUIoHyKneotnaa 3amMelaeTcs Ha
aMuacogepXallyro OCHOBHYIK LeMb, B YaCTHOCTU, aMUHO3TUITIIMLUHOBYK OCHOBHYIO
uenb. [eTepoumknuYeckue OCHOBAHUS HYKINEWHOBLIX KUCIIOT COXPaHAKTCA M
CBA3bIBAIOTCA HEMOCPEACTBEHHO UNKM OMOCPEAOBaHHO C a3a-aToMamMu asoTa aMWOHOWM

YacTu OCHOBHOW uLenu. TunuyHble nateHTol CLUA, onucbiBaowme nonydenue [MHK-
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COoeINHEHUN, BKNIoYaloT, 6e3 orpaHndyeHun, nateHTol CLLUA NeNe 5539082; 5714331; u
5719262. JononHuteneHoe onucanne MHK-coeanHennn npuseaeHo y Nielsen et al.
(Science, 1991, 254, 1497-1500).

KoHkpeTHbIMY BapuaHTamu NCMONHEHNA n3obpeTteHns ABNATCA
ONMUIOHYKIeoTUabl ¢ PochopoTMOaTHBIMU OCHOBHBLIMU LIEMSMU U ONIUIOHYKNeo3nabl ¢
reTepoaToOMHbIMW OCHOBHbLIMU LienaMun, B YacTHOCTH, -CH2-NH-O-CHa-, -CH2-N(CHs)-O-
CH>- (HasbiBaembln MeTuneH(metunumuHoson) unm MMI ocHoBHOM uenblo) -CHz-O-
N(CH3)-CHz-, -CH2>-N(CH3)-N(CH3)-CHz- n  -O-N(CH3)-CH2-CH»- (roe HaTtuBHas
dhochoanapupHas OCHOBHas uenb npeacraeBneHa Kak -0O-P-O-CH3-)
BblleynomaHytoro nateHta CLUA Ne 5489677, v amugHble OCHOBHblE Lenu
BblleynomMaHyToro nateHta CLUA Ne 5602240. Takke npegnodTUTesibHbIMU ABAAIOTCA
OSIMrOHYKNEeOoTUAbl, UMelLwme MOpP(ONMHOBbLIE CTPYKTYpPbl OCHOBHOW Uenu, Mo
BbliweynomMaHyTomy nateHTy CLLA Ne 5034506.

XUMepHbIe ONUIOHYKNeoTUab!

HeT HeobxoaumocTn B TOM, 4YTOObI BCE MO3MLMM OAHHOMO COEAMHEHUA Obinu
paBHOMEPHO MOANDULNPOBAaHLI, U B AENCTBUTENBHOCTU, HECKOMBKO BbILLEYNOMAHYTbIX
Moaudumkaumm MoXeT ObiTb BbINOSIHEHO B OOQHOM COEAMHEHUW UMW AaXe B OO4HOM
Hykneosnae onuroHykneotnga. OnpeaenexHHble NPeanoYTUTENbHBIE ONTIMIOHYKNEOTUAbI
Nno HacTodaweMy U300peTeHnd  ABNSAKTCA  XUMEPHBIMU  OFIMFOHYKNEOTMAaMU.
"X1MepHbIE ONMIOHYKNeoTUab!" nnu "Xxnmepsbl”, B KOHTEKCTE HACTOALLEro u3obpeTeHna,
npeacTaBnalT cobor ONUIOHYKNEOoTUAbl, coaepXalune ase unu GonbLle XMMUYECKU
pasnuuHble obnacTtu, Kaxgasi U3 KOTOPbIX COCTOMT M3 MO MEHbLUEW Mepe OOHOro
Hykneotnaa. TakMe ONMUIroHYKNeoTuabl TUMUYHO cogepXaT MO MEHbLUEN Mepe OaHYy
obnactb MOAMULMPOBAHHBIX HYKNEOTUAOB, KOTOpasa NpuaaeT UM O4HO UIN HECKOSTBKO
None3HbIX CBOMCTB (TakuMx Kak, Hanpumep, NoBbILLEHHAA PE3UCTEHTHOCTb K Hykrease,
NOBbILLEHHOE NOrMoWeHNe KneTkamu, noeblleHHaa adpuUHHOCTL cBasbiBaHua ¢ PHK-
MULLEHBLIO) M 0BnacTb, ABnALLYyca cybecTpatom anga pacwennenuna PHKason H.

B ogHOM BapuaHTe WMCNOSIHEHWUSA, XUMEPHbLIA OSIMFOHYKNEOTU COAEPXKUT MO
MEHbLUENn Mepe oaHy obnactb, MOAUMUUMPOBAHHYKD C LENb  YBENUYEHUSA
adpPMHHOCTU CBA3bIBAHUA C MULLEHBID. APPUHHOCTL ONIUIFOHYKNEOTMAA K €r0 MULLIEHU
B ODObIMHOM nopsake onpeaenseTca nyTeM WU3MEpPeHus BeNMYMHbl Tm  napbl
ONUroHykneoTna/mMuLLeHb, NpeacTaBnawoWen cobon TemnepaTtypy, nNpu  KOTOPOWM
ONMUIrOHYKNeoTn4 WM MULWEHb  AUCCOUMMPYIOT,  Auccoumauma  aeTekTupyeTcs

cnektpopotomeTpuyeckm. Yem Bblwe 3HavyeHne Tm, TeM Oonbwe adPUHHOCTb
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ONMUIOHYKIeoTMaa No OTHOLLEHUIO K MULLEeHW. B ogHOM BapunaHTe ucnonHeHus, obnactb
ONUIoHyKreoTuaa, moauduumMpoBaHHasa Ang yBenuyeHus adp@PUHHOCTU CBA3bIBAHUS
MPHK-MuwweHun, cogepXuT no MeHbLlen Mepe 0guH HyKneoTua, MoamduUnMpOBaHHbIA B
2'-nonoxeHuun caxapa, Hambornee npeanovTuTenbHo, 2'-O-ankun-, 2'-O-ankun-O-ankun-
nnu 2'-gptop-mMmoanduLmMpoBaHHbIN Hykneotua. Takme mogmdurkaumm B obbIMHO nopagke
BBOAATCS B ONUIOHYKIEOTUAbl U ObISIO MOKa3aHo, YTO TakMe ONUroHyKNneoTuabl UMeKT
bonee BbICOKMEe 3HaveHna Tm (T.e., 6oriee BbICOKYIO aPPUHHOCTL CBA3bIBAHUA C
MULLEHBbIO), 4YeM 2'-0e30KCUONUIOHYKNEeOoTUAbl MO OTHOLWIEHUID K OaHHOW MULLEHW.
OddekT Takon NoBbIWEHHON aPPUHHOCTU 3aKnNyaeTcsd B 3HAYUTENBHOM YCUMEHUN
MHrIMOMPOBaHUA ONUIOHYKNEOTUOOM FEHHON SKCNPEeCCUn MULLIEHMW.

B OpyroMm BapuaHTe WCMNONHEHUs, XWMEPHbIN OSIUFOHYKNEOTUA COAEPXUT
obnactb, BbiCTynawwyw B ponn cyberpatra anga PHKasel H. KoHeuHo,
nogpasymeBaeTCcs, YTO ONWUIOHYKNeoTUAbl MOryT BKMYaTb Mobylo KoMOuHauumo
pasnu4YHbIX MoAUMUKaLMA, ONUCaHHbIX TYT.

Apyraa moandurkauma OnvMroHykrneoTMaoB Mo U300peTeHuIo npegycMaTtpuBaeT
XUMUYECKOE CBA3bIBAHWE C OSIUTOHYKIIEOTMAOM OAHOIO UM HECKOMNbKMX (hparMeHTOB
UM KOHBIOraToB, KOTOPblE MOBBLILWAKT aKTUBHOCTb, KIIETOYMHOE pacnpeernieHve unm
norfoweHne oNUroHykneoTnaa Knetkamun. Takme KOHboratbl U cnocobbl X NonyvYeHns
N3BECTHbI cneynanmcTam.

KBanudpuumpoBaHHbIM  crieunanuctam ByaeT MNOHATHO, 4YTO B OTHOLUEHWUM
NPUrogHOCTU K MPUMEHEHUIO in Vivo, TakoW Kak TepaneBTuyeckas 3pPeKTUBHOCTD,
pasymMHOe 3MMNMPUYECKOE MPaBUMO 3akmyaeTca B TOM, YTO €CfM TUOHUPOBAHHbLIN
BapuaHT nocneaoBaTenbHOCTH paboTaeT B cBobOaHOM dopme, TO
WHKaNCynNuUpoOBaHHblIE 4YacTUubl 3TOM Xe MNOocneaoBaTeNibHOCTM  Takke ByayT
adpdekTnBHbIMU € NOBoN xmuen. VHkancynupoBaHHble YacTuLbl MOTYT TakKe UMETb
bonee LWUPOKUN CNEKTP MPUMEHEHUA N Vivo, OeMOHCTpUpys 3PPEKTUBHOCTL B
YCNOBUAX U MOAENSX, KOTOpble B APYrMX YCNoBUAX ABASKOTCA HEBOCMPUUMYMBLIMU K
aHTUCMbIcnoBon Tepanuu. KeanuduumMpoBaHHbIM  crieunanucTam MOHATHO, uTO,
NpUMeHAa HacToswee n3obpeTeHne, OHM MOryT OBHapyXUTb CTapble Mogenu, KoTopble
Tenepb pearvpyloT Ha aHTUCMbICIIOBYIO Tepanuio. KpoMe Toro, OHM MOryT BEpPHYTBLCA K
paHee OTKMNOHEHHbIM aHTUCMBICIIOBLIM MNOCNEA0BaTESNIbHOCTAM  UN  XMMUYECKUM
npoueaypam n obHapyxuTb ux apPEeKTUBHOCTL NPU UCMNONBb30BaHUN U306peTeHns.

OnuroHykneotnabl,  UCMONb3yeMble B COOTBETCTBMM C  HacCTOALUM

M306peTeHMeM, MOryT ObITb y,EI,O6HO U TMpoOCTO nMoJfiy4eHbl C NOMOLLBIKO XOpPOLlIO
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N3BECTHOM MeToauKu TBepaodaszoBoro cuHTtesa. ObopyaoBaHve A5 Takoro CUHTE3a
npoaaeTca HeCKONbLKMMK MnocTaBLumkamu, Bkntodas Applied Biosystems. Takke moryT
ObITb  Mcnonb3oBaHbl  MObble  Apyrne cpeactea AN Takoro  CUHTe3a; B
OENCTBUTENbHOCTU, CUHTE3 ONMUIFOHYKIIEOTUAOB BMOMHE MO CuiaM KOHCcepBaTUBHOMY
cneumanucty (routineer). Takke XOpOLWO W3BECTHO WCMONb30BaHME aHanornyHbIX
MEeTOAMK ONA NOonydYeHua OpYyrux ONUroHyKNeoTuaoB, Takux Kak dpocdopoTnoaTbl U
anknMpoBaHHbIe NPOU3BOAHbIE.

OnpeaeneHng

Ona ynobcteBa, HWXe NpuBeAEHbl 3HAaYeHUa onpeaeneHHblX TEPMUHOB U (ppas,
NCNOSIb3yeMbIX B OMUCAHUKU, NpuMepax U NpuroXxeHHon copmyne nsobpetenuda. Mpu
HanuunMn OYEeBUOHbLIX PACXOXAEHUN MexXay NPakTUKOM NPUMEHEHUA TEPMUHA B OpYyrux
4yacTax HacTOAWEro onucaHua W ero onpegeneHveM, npuBegeHHbIM B AaHHOM
pasgene, rnaBeHCTBYIOLWMM OOSDKHO cYMTaTbCA onpeaeneHne B JaHHOM pasgerne.

Kaxabin n3 "G", "C", "A" n "U" B obLuemM ob6o3Ha4YaeT HykneoTma, cogepxawmm B
Ka4yeCcTBe OCHOBaHWA TyaHWH, UMTO3WH, afeHMH U ypauus, COOTBETCTBEHHO. OaHako,
cneayet MNOHUMaTb, YTO TepMuH "puboHykneoTua” wmnu "Hykneotna" MOXET Takke
OTHOCUTBCA K MOAMMPULMPOBAHHOMY HYKINEOTUAY, Kak AeTarnbHee OnMcaHo HUXe, Unu K
cypporaTHoMy 3amewawuwemy dparmeHTy. KBanuduumpoBaHHOMY crneunanucty
XOPOLUO M3BECTHO, YTO FyaHWH, UMTO3MH, aAeHWH, N ypauun MoryT ObiTb 3aMeELLEHbI Ha
apyrue parmMeHTbl 6€3 CyLLECTBEHHONO M3MEHEHUSI CMOCOBHOCTU ONUIOHYKNeoTnaa K
cnapuBaHMIO OCHOBaHWM, BKMNKOYas HYKNeoTua, HECyWMUh Takon 3aMellatoLini
dparMeHT. Hanpumep, ©6e3 orpaHM4yeHWn, HyYKNeoTua, BKAYAKOLWMA B KayecTBe
OCHOBaHMA WMHO3WH, MOXET cnapuBaTbCA C HyKneoTMaaMu, COAepXalluMW ageHWH,
LMTO3UH unu ypauun. Takum obpasomM, HYKNeoTuabl, COaepXallumne ypauun, ryaHuH unum
ageHuH, MOryT OblTb 3aMeLleHbl B HYKNEOTUAHbIX MOCReAoBaTEeNbHOCTAX MO
N306peTEHNIO Ha HYKNEOTUA, COAEPXKAaLLUN, HanpuMep, MHO3UH. [ocneagoBaTenbHOCTH,
BKIOYawLWmne Takue samellarome parMeHTbl, ABNAIOTCA BapuaHTaMu UCMNONHEHUA
n3obpeTeHus.

Mog "®akTopom VII", B ucnonb3yemom TyT 3HadeHun, nogpasymeBaetca MPHK,
Benok, nentng wnu nonunentng dakropa VIl. TepmuH "daktop VII" Takke nspecteH
cneumnanuctam kak Al132620, Cf7, npekypcop akrtopa koarynauuu VII, daktop
koarynauumn VII, FVIl, cblIBOpOTOYHbIN akcenepaTop KOHBepcuu npoTpomMbuHa, 6enok

koarynaumm FVII, n antakor-aneda (eptacog alfa).
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B ucnonb3ayeMoM TyT 3Ha4yeHuM, "nocrnenoBaTenbHOCTb-MULLEHBL" OTHOCUTCA K
HENnpepbIBHOMY Y4acTKy HYKNeoTMAHOM nocregoBatenbHocTn  Mornekynel MPHK,
obpasyowenca B npouecce TpaHcKkpunuum reHa, Bkmodaa MPHK, asnstowytocs
npoayktom PHK-npoueccrHra nepBnYHOro NpoaykTa TpaHCKpUnumm,

B  ucnonb3yemoMm  TyT  3HayeHun, TepMuH  "Uenb, BKNoYarLlas
nocneaoBaTenbHOCTL”, OTHOCUTCA K OJSIMFOHYKNEOoTUAy, coaepXawemy Lenoyky
HYKNeoTMAOB, ONUCbIBAEMYIO YNOMSHYTOM NOCNEeAoBaTENbHOCTBIO, C UCMNOSIb30BaAHUEM
CTaHOApPTHOM HYKNEeOTUAHON HOMEHKNaTypbl.

B wucnonb3yeMoM TyT 3HA4YeHUMM, U €CnM He YKasaHo WHoe, TEePMUH
"KOMNNeMeHTapHbIN", NpU UCNOSMb30BAHUN B KOHTEKCTE Napbl HYKNEOTMAOB, O3HaYaeT
knaccudeckyto napy no Yorcony-Kpuky (Watson-Crick), T.e., GC, AT unu AU. OH Takxe
pacnpocTpaHAeTCs Ha Knaccudeckoe cnapuBaHue no YOoTCoHy-KpukKy, B KOTOPOM OAWH
unn oba Hykneotnga ObINMM MOAUMULMPOBAHLI, KaK ONUCAHO TYT, HanpuMmep, nyTem
Moaudpukauum pmbosbl mnu mogudmkaumm cocgatHon ocHoBHOM Lenu. OH MOXeT
TakKe BKMNKYaTb CnapuBaHWe C MHO3UMHOM MW ApYrMM OOBEKTOM, CYLLECTBEHHO He
MEHSAILLMM CNOCOBHOCTL OCHOBAHUM K CapuBaHULO.

B wucnonb3yemMom TyT 3HAYEHUMM, U €CnU He VYKasaHOo WHOoEe, TEePMUH
"KOMMNNeMEeHTapHbIK", NpU UCNONb30BaHUU AONs ONMUCAHUA NEPBOW  HYKNEOTUOHON
nocneaoBaTenNbHOCTU NO OTHOLLEHUID KO BTOPOM HYKIEOTUAHOW NOCneaoBaTeNnbHOCTH,
OTHOCUTCA K CMOCOBHOCTU OfMMIOHYKNEeoTMAa WM MNOSIMHYKNEOTUAa, BKAKOYAKOLLEro
nepByld HYKNEOTUAHYK MNOocreaoBaTenbHOCTb, rMbpuansnpoBatbCca M 00pa3oBbIBaTb
AYNINEKCHYD CTPYKTYpPY B OMpPeAeneHHbIX YCNOBUAX C OfIUFOHYKNEOTUAOM UMK
NOMMHYKNEOTMAOM, BKIOYAKOLWMM BTOPYK HYKIEOTUAHYK MNOCNeAoBaTENbHOCTb, Kak
OyaeT MOHATHO KBanuduuMpoBaHHOMY cneumanucty. KoMnneMeHTapHOCTb MOXeT
BKMOYaTb MOSIHYKO KOMMMEMEHTAPHOCTb, CYLLECTBEHHYKD KOMMIIEMEHTAPHOCTL U
AOCTaTOYHYIO KOMMNEMEHTAPHOCTb, No3BoNAWME rmbpmansaumnio B pusnonormyeckmnx
yCnoBuax, Hanpumep, B (UINONIOrMYECKM MPUrOAHbIX YCNOBUAX, KOTOpbIE MOTyT
CyLLeCcTBOBaTb BHYTpU oOpraHusma. [lonHaa KOMMNEMEHTApHOCTb OTHOCUTCA K
KOMMMEMEHTAPHOCTN, KaK OnpedernieHo Bbille Ans MHAUMBMAYanbHOW napbl, MO BCEM
napam NepBon U BTOPOM nocrnegoBaTenbHocTeN. Ecnn nocnegoBaTenbHOCTL ABNAETCA

"Cyl.l.l,eCTBeHHO KOMNNeMeHTapHOU ™ NoO OTHOLUEHWUIO KO BTOpOVI nocneaoBaTteribHOCTU B
AaHHOM V|306peTeHVIVI, TO ABe nocnegosaTtesibHOCTU MOTyT OblTb  MOSIHOCTLIO
KOMNJIEMEHTapHbIMA UMK OHU MOTYT O6paSOBbIBaTb OAHY UITN HECKOJIbKO, HO 06bI4HO

He Gonee 4, 3 vnu 2 HecnapuBawwWuxca npu rMbpuamsaumm nap OCHOBaHWA, MNpwU



84

coxpaHeHun cnocobHocTn K rmbpuansauum B ycnoBuax, Hanbornee NpUrogHbIX Ans ux
ueneBoro npuMeHeHusi. CyllecTBEHHas KOMIMIIEMEHTApHOCTb Takke MOXeT OblTb
onpegeneHa kKak rMbpuausauma B CypoOBbIX YCIOBUSX, FAe CYpOBble YCHOBUS MOTYT
Bkntoyate: 400 MM NaCl, 40 M PIPES pH 6,4, 1 mM EDTA, 50 °C unn 70 °C B
TeyeHne 12-16 4yacoB C nocneaywwmm npomMmbiBaHneMm. KeanudpuumpoBaHHbIN
cneumnanucTt MOXeT onpegenuTb Habop ycnosun, Hauvboriee nMNpPUrogHbIX Ans
TECTUPOBaHUA KOMMMEMEHTapHOCTU ABYX MOCNeAoBaTeNbHOCTU C y4eTOM LerieBoro
npUMeHeHNa rmbpuan3oBaHHbIX HYKNEOTUOO0B.

OpgHako, B Tex crniydadx, Korga [ABa OfUIOHYKNeoTuaa KOHCTPYMpYHTCHa C
obpasoBaHveMm, npuv rmMbpuansaumm, OOHOMO WNU HECKONbKUX OAHOLENOYEYHbIX
BbICTYNaKLWMX KOHLOB, Takue BbICTynawlune KOHUbl He [AOSDKHbl cuUTaThCA
HecnapvBawLWMMUCA  OCHOBaHWAMM  MNpU  onpedeneHuM  KOMIMIEMEHTapHOCTH.
Hanpumep, dsPHK, cogepxawas oguMH OnNUroHykneoTtus, uMmerwmun 21 Hykneotua B
ASNMHY, U APYron ONIMroHyKNeoTna, uMerwmn 23 Hykneotuaa B ANuHy, npudem 6onee
ANIMHHBLI  ONUIOHYKNEOoTUA BKMKYaeT nocredoBaTenbHOCTL M3 21  Hykneotuaa,
NOSTHOCTBIO KOMMAEMEHTAPHYIO MO OTHOLIEHUIO K Bonee KOPOTKOMY OfIMIOHYKNeoTuay,
MOXeT ObITb Ha3BaHa "MOMHOCTLI0 KOMMNIEMEHTAPHON" B LENAX N3obpeTeHuns.

"KomnnemeHTapHble” nocnegoBaTenbHOCTU, B UCMOMb3YEMOM TYT 3HA4YEHUMU,
MOTYT TakKXe BKIYaTb, UK ObiTb CHOPMUPOBAHbI LENMMKOM M3, Nap HyKIeoTUAOB, He
COOTBETCTBYOLLMX Mogenu YoTcoHa-Kpuka n/vnu nap Hykneotnaos, chopMUPOBaHHBIX
M3 HenpupoaHbIX U MOAUMDULMPOBAHHBLIX HYKIEOTUAOB, MPU YCNOBUWU BbIMOMHEHUA
BblLLEeYyKa3aHHbIX TpeboBaHWU B OTHOLLEHUN MX CMOCOBHOCTU K rmbpuansauuu.

TepMuHbI "KOMNSIEMEHTaPHbIN", "NOSTHOCTBIO KOMMNEMEHTapHbIN", "CyLLeCTBEHHO
KOMNMAEMEHTapHbIN" W KOMMMEMEHTapHOCTb, AdocTaTodHaa anga obecneveHus
rmbpuamsaumm B  (PU3MONONMYECKUX YCROBUSAX, Hanpumep, B  (U3MONOrM4ecKku
NPUrogHbIX YCNoBUAX, KOTOpPble MOryT CyLleCcTBOBaTb BHYTPU opraHuama, MoryT ObiTb
NCMonb30BaHbl TYT B OTHOLUEHUM CrapyBaHUA OCHOBaHUN MeXJy CMbICNIOBOW LEMNbIo U
aHTucmbicnoeon uUenbto dsPHK wnu mexgy antucmeicnoBor uenbko dsPHK wu
nocnegoBaTesibHOCTBIO-MULLIEHBIO, KaK ByaeT MNOHATHO U3 KOHTEKCTa UX NPUMEHEHUS.

B wucnonb3yemMoM TyT 3Ha4YeHUM, MOSIMHYKNEOTUA, KOTOpbIN ABNAeTCS
"KoMnnemMeHTapHbIM, Hanpumep, Mo CyLecTBY KOMMMNEMEHTapHbIM K MO MEHbLUEN Mepe
yactn" matpudHon PHK (MPHK), oTHocuTCca K monuHykneoTuay, KOTOpbIN ABNAETCS
KOMNAEMEHTapHbIM, HanpuMep, MO CYLWEeCTBY KOMMIEMEHTapHbIM, K HenpepbiBHOMY

yyactky MPHK, npeacrtaenswowen wmHTepec (Hanpumep, kogupywowen Paktop VII).
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Hanpumep, nOnNuHykNeoTng KOMMIeMeHTapeH K No MeHbwen mepe 4vactm MPHK
daktopa VI, ecnn nocnegoBaTenbHOCTb SABAAETCA MO CYLLECTBY KOMMSEMEHTApPHOM K
HenpepbiBHOMY yyacTky MPHK, kogupyrowen dakrtop VII.

TepmuH "gByxuenodeyrHble PHK" unn "dsPHK", B ncnonesyemMom TyT 3HavyeHuwu,
OTHOCUTCA K Morsiekyne pubBOHYKNEMHOBOW KUCMNOTbl WM KOMMSIEKCY MORNEKYN
PUBOHYKNEMHOBOM KUCIOTbI, UMEKLLMM OYNNEKCHYI CTPYKTYPY, BKIOYaoLWYyo ABE
aHTUnapanmnenbHble U CYLLEeCTBEHHO KOMMNSIEMEHTaPHbIE, Kak onpeaeneHo Bbille, Lenu
HYKNEMHOBOW KUCIOThl. [1Be uenu, obpasylome OYNAeKCHYIO CTPYKTYPY, MOryT ObiTb
pasHbiMKM ydacTkamu ogHon 6onee kpynHou Monekynbl PHK unuv oHu moryt ObiTb
otaencHbiMn Monekynamu PHK. B Tex cnyvadax, korga ase uUenun saBRAKOTCA YacTbio
ogHon Bonee KpyrnHOW MOMEKymbl, U MO3TOMY COEAMHEHbl HEMPEPbLIBHOM LIENOYKOM
HYKNeoTnaoB Mexay 3'-KOHLUOM OAHOM uenu U 5-KOHLOM COOTBETCTBYKOLLEN ApYrowv
uenu, obpasyllen OynnekcHyK CTPYKTypy, coeauHuTenbHasa uenodka PHK
HasblBaeTca "netnen wnunbkn". Ecnu gBe uenn coeguHeHbl KOBaneHTHO Apyrvmu
cpeacTBaMmu, OTSIMYHLIMKM OT HENPEPBLIBHOM LENOYKU HYKNEOTMAOB MeXay 3'-KOHLIOM
OAHOW Lenn u 5'-KOHLOM COOTBETCTBYIOLLEN APYron uenu, obpasylowen AyniekCHYIo
CTPYKTYpY, TO COeANHUTENbHAA CTPYKTypa HasbiBaeTca "nuHkepoM”. Llenn PHK moryT
oaepXaTb OAMHAKOBOE UMM pasHOe YUCNO HYKNeoTnaoB. MakcuManbHbIM YMCIOM nap
HYKNEOTMOOB £BRAETCA 4UCNOo HykneotnaoB B 6onee kopoTtkon uenu dsPHK. B
AOMONHEHME K OynrekcHonm cTpyktype, dsPHK moxeT uMeTb OAWMH UM HECKOMBbKO
BbICTYNaLLMX Ha KoHUaX HykneoTnaoB. dsPHK B ncnonb3yemMom TyT 3HaYEeHUU Takke
HasbiBaeTca "manom wuHrnoumpyrowen PHK", "siPHK", "areHtom Ha ocHoBe siPHK",
"areHToM Ha ocHose iPHK" unu "arentom PHKn".

B wucnonb3yemMoMm TyT 3HayeHuM, "BbICTYNAKOLWMUMA HYKNEOTUAHbLIM KOHeL"
OTHOCUTCS K HECMapeHHOMY HYKNeoTMAy WU HyKneoTuaam, KOTOpble BbICTYNaKT 3a
rpaHuubl aynnekcHon cTpykTypbl dsPHK, koraa 3'-koHel ogHon uenu dsPHK BeicTynaer
panbwe 5'-koHua apyron uenu unu HaobopoT. "Tynon" unu "Tynon kKoHew' o3Ha4aer,
4yTo Ha 3ToM KoHue dsPHK HeT HecnapeHHbIX HyKneoTMaoB, T.e., OTCYTCTBYeT
BbICTYNaKLWMA HykNneoTuaHbIM koHel,. dsPHK "¢ TynbiM koHUOM" npeactaesngaet cobon
dsPHK, koTopasa aBnaetca AByXUENOYEYHON MO BCEW CBOEW ONWHE, T.€., HE UMeeT
BbICTYNaLLNX HYKIEOTUAHbIX KOHLOB Ha NMOBGOM KOHLE MOSIEKYIbI.

TepmuH "aHTUCMbICNOBas uenb” oTHocuTca K uenu dsPHK, Bkniovatowen
obnactb, MO CyLLEeCTBY KOMMMIEMEHTAPHYK K nocneaoBaTenbHOCTU-MULLEHN. B

NCNOSIb3YEMOM TYT 3HaYeHuW, TepMuH "obnacTtb KOMMMAEMEHTApHOCTU" OTHOCUTCA K
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y4acTKy aHTUCMbICIIOBOM LIENU, KOTOPbIN SBNAETCA NO CyLeCTBY KOMMMAEMEHTapHbIM K
nocneaoBaTenbHOCTU, HanpuMep, nocreaoBaTeNbHOCTU-MULLEHWN, KaK onpeaeneHo B
AaHHOM onucaHun. Ecnn obnactb KOMMMEMEHTApPHOCTUM HEe ABNAETCA MOSIHOCTBIO
KOMMIEMEHTAPHON K MnocrneaoBaTeNbHOCTU-MULLEHW, TO HECMapPEHHbIE HyKNeoTuabl
ABNAlTCA Hambonee OONYCTUMbIMW B TEpPMMUHArbHbIX yyacTkax W, B cryyae WuXx
NPUCYTCTBUSA, OObLIYHO pPacnoNOXeHbl Ha TEepPMUHaNbHOM Y4yacTKe WM y4vacTkax,
HanpuMmep, Ha paccTosHuM He bonee 6, 5, 4, 3 unn 2 Hykneotuaos oT 5'- n/unn 3'-
KoHLA.

TepmuH "cMmbicnoBas Lenb”, B UCMOMNb3yeMOM TYT 3HAYEHUM, OTHOCUTCA K Lenu
dsPHK, koTtopasa Bknwo4daeT obnactb, MO CYyLWECTBY KOMMSIEMEHTAPHYIO K YydacTKy
aHTUCMbICNOBOW Lienu.

TepMuH "MaeHTUYHOCTL" 0B03Ha4YaeT COOTHOLIEHUE Mexay ABYyMA unu Gonblue
NOSIMHYKNEOTUAHLIMU  MOCNeoBaTENbHOCTAMU, onpegendaeMoe MyTeM CcpaBHEHUA
nocnegoBaTesnibHOCTEN. MOEHTUYHOCTb TakkKe O3HayaeT CTeneHb CPOACTBa MeXay
NONMMHYKNEOTUAHLIMU NOCIIeA0BaTENbHOCTAMMU, OonpeaenaemMylo nNyTeMm conoctaBneHnsa
uenen Takux nocriegoBaTenbHOCTEN. XOTA CYLLEeCTBYeT psaa crnocoboB M3MepeHUs
WAEHTUYHOCTU ABYX MONMHYKNEOTUAHbLIX MOCNeaoBaTenbHOCTEN, TEPMUH XOPOLUO
n3BEeCTEH KBanuuunpoBaHHbIM cneuyanuctam (cM. Hanpumep, Sequence Analysis in
Molecular Biology, von Heinje, G., Academic Press (1987); n Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M. Stockton Press, New York (1991)). "o
CYLLECTBY WMOEHTUYHLIN", B UCMNOSMb3YEMOM TYT 3HA4YE€HWWU, O3HAYaAET HanMume O4YEHb
BbICOKOWM CTEeneHun roMonormu (NpeanoyTUTENLHO, 100% MOEHTUYHOCTHU
nocnegoBaTesNibHOCTEN) MeXay CMbICroBor HUTBLK dsPHK 1 cooTBeTCTBYIOWEN YaCTbIO
reHa-muwenn. OpHako, dsPHK, wumMmelowmne wuwAEHTMYHOCTL NocnegoBaTenbHOCTEN
o6onee 90% wnun 95%, MoryT 6bITb UCNONBL30BaHbI NO U306PETEHUIO U, TaKUM 00pa3omMm,
BapuaHTbl NocneaoBaTenbHOCTEN, MOSBAEHUS KOTOPbIX CrieayeT oxmnaaTtb BCreacTBue
reHeTU4ecKkon MyTauuu, BUAOBOro NonmmMopduama unum 3BOSIIOLUMOHHON AMBEPreHUmN,
MoryT 6bITe npuemnembiMn. XoTa 100% nOeHTUYHOCTb ABNSETCA NpeanovYTUTENBHON,
dsPHK MoxeT cogepxaTb €OWHUYHbIE UMW MHOXECTBEHHbIE  CryyarHble
HecoBnagawLune napbl ocHoBaHu Mexay PHK n reHoM-MuLieHsblto.

"BeegeHne B kneTtky”, no oTHoweHuto Kk dsPHK, o3HavaeT cosgaHue ycnosumn,
CNOCOBCTBYIOLLUMX MOISIOWEHUID UM abcopbuum KNeTkor, B 3HAYEHUU, MOHATHOM
KBanudpuumpoBaHHbiM cneumanuctam. Abcopbuma wnm nornoweHune dsPHK moxeTt

npoucxoauTb NOCPEACTBOM NpPOTEKaKLLMX 63 NOCTOPOHHEN noMom Anddy3nOHHbIX
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WITM @aKTUBHbIX KNETOYHbIX NPOLECCOB UMK C MOMOLLBIO BCMOMOraTerbHbIX areHTOB Uinu
YCTPONCTB. 3Ha4YeHMe 3TOro TEpMUHA He orpaHnveHo knetkamwm in vitro; dsPHK Takke
MoryT 6bITb "BBEAEHbI B KNETKY", KOrga KneTka sBfseTca 4acTbio XUBOro opraHuama. B
TakoM criydae, BBeeHne B KneTky OygeT BkMNovaTh AOCTaBKy B opraHuaMm. Hanpumep,
ana in vivo goctaBky, dsPHK moryT 6biTb BBeAEHbl MHBEKUMEN B y4aCTOK TKaHW WU
BBeJEHbl CUCTEMHO. In vitro BBegeHWEe B KNETKy BKM4YaeT Ccnocobbl, U3BECTHbIE
crneunanucTam, Takme Kak anekrponopauums n nunodekuus.

TepMuHbl "nonHocTLO NogaenATe” (silence) n "MHrIMBMpPOBaTL 3KCNPECCUIO Yero-
nunbo”", B TON Mepe, B KaKOM OHU OTHOCATCA K reHy ¢akropa VIl, B gaHHOM onucaHum
OTHOCATCA K NO MEeHbLUENn Mepe 4acTUYHOMY MOAABMEHUIO 3KCMpeccUn reHa dakropa
VI, 4yto nposaBnaeTca B yMeHbleHun konmyectsa MPHK reHa ®aktopa VII, koTtopas
MOXeT ObiTb M30nMpoBaHa M3 MEPBON KMETKU WAW TPYNMbl KNETOK, B KOTOPbIX
npoucxoaunTt TpaHckpunuua reHa Paktopa VIl u koTopada wunu KoTopble Obinu
o6paboTaHbl C Lenblo MHrMbupoBaHua akcnpeccun reHa dakropa VI, no cpaBHeHUIO co
BTOPOM KIETKOW MAW rpynnomn KNeTok, No CyLLEeCTBY MAEHTUYHbIX MEPBON KNETKe UIu
rpynne KneTok, HO KOTopas unuM KOoTopble He 6binn noaBeprHyTbl Takonm obpaboTke

(KOHTpOnbHbIE kNeTkn). CTeneHb UHIMBUpPOBaHNA 0ObIYHO BbipaXKaeTcs Kak:

(MPHK B xonTpobHbIx K1eTKax) - (MPHK B 00paboTanHbIX KileTKax) 100%
. 70

(MPHK B KOHTpONBHBIX KII€TKaX)

AnbTepHaTUBHO, CTeneHb WHMMOMpPOBaHMSA MOXeET ObiTb BblpaXeHa 4epes
yMeHbLUeHUe napameTpa, PYHKLMOHANbLHO CBA3aHHOIO C TpaHcKpunumen reHa daktopa
VIl, Hanpumep, konuyectBa 6ernka, koguvpyemoro reHom ®aktopa VI, koTopoe
CeKkpeTUpyeTCca KIeTKOW, UM Ynucna KneTok, NposBgWmMX onpegeneHHbii heHoTun,
Hanpumep, anonto3. B npuHuune, nogasneHne akTMBHOCTU reHa Paktopa VII moxeT
OblTb onpegeneHo B nwbOOM  KMeTKke, 3KCNpeccupyrLlen MuweHb, 6yab To
KOHCTUTYTMBHO UMW B pe3ynbTaTe MNpPUMEHEHUA MeTOOOB TEHHOW WHXEHepuun, ¢
ncnonb3oBaHvem nbdoro npurogHoro aHanusa. OgHako, ecny HeoBxoauM 3TanoH And
onpeaeneHua Toro, MHMbupyet nn aanHaa siPHK akcnpeccuio reHa ®daktopa VIl B
onpeaeneHHon CTeneHn M NoToMy BXoAUT B 06beM HacToswero u3obpeTeHus, To B
KayecTBe Takoro aTasioHa [JOSKHbl UCMONb30BaTbCA aHanuabl, OMUCAaHHblE B
npuBeaeHHbIX HUXE NpuMepax.

Hanpumep, B onpegeneHHbIX criydasx, 3kcnpeccua reHa Pakrtopa VI

noaaeBnseTcsa Ha No MeHblen Mmepe npumepHo 20%, 25%, 35%, 40% vwnun 50% nyTtem
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BBEJEHUSA OBYXLENOYEYHOro OSIMroHykrneotuaa no nsobperteHuto. B ogHoOM BapmaHTe
ucnosiHeHus, reH ®aktopa VIl nogaenaeTca Ha no MeHbllen mepe npumepHo 60%,
70% vnu 80% nyTem BBeAEHUSA OBYXLENOYEYHOrO OMUIOHYKIeoTnaa no n3obpeTeHuio.
B 6ornee npeanoytuTenbHOM BapuaHTe ucnonHeHus, reH ®akropa VIl nogaenaetca Ha
no MeHbwen mepe npumepHo 85%, 90% unu 95% nytem BBEOEHMA ABYXLENOYEYHOro
ONUIOHYKIeoTMaa No U3oBpeTeHuto.

TepMuHbl "neunts” (treat), "nevenune” (treatment) n 1.n. oTHOCATCA K 0BNeryeHnto
unu ocnabneHuio 6onesHn wunu paccrtponctea. B KOHTekcTe u30bpeTeHuda, B TOM
CTENEHN, B KOTOPOW 3TO OTHOCUTCA K NOOOMY U3 APYrMX COCTOAHWUIN, ONUCaHHBIX HUXE
(Hanpumep, Paktop VIl-megumpyemoe cocTosiHMe, OTAMYHOE OT TPOMBOTUYECKOro
paccTponctsa), TepMuHbl "neunTs”, "nedyeHne" u T.N. O3Ha4yalwT obnerdyeHwe wnu
ocnabneHne no MeHbLlEN Mepe OAHOro CUMMNTOMAa, acCOUMMPOBAHHOINO C TakUM
COCTOSIHMEM, UMK 3aMerIeHne U peBepcupoBaHne pas3BUTUS TaKoro COCTOSAHUS.

"TepanesTnyeckun npurogHasa” (relevant) komnosmuma moxeT obneryate 60ne3Hb
N paccTpPoOMCTBO WMNU CUMNTOM OOMe3HM UM paccTponcTea nNpu BBEAEHWUUM B
COOTBETCTBYIOLLEN A03e.

B ncnonb3yemMoM TyT 3HaveHun, TepmuH "daktop VII-megunpyemoe coctosHue
nnu 6onesHb" N POACTBEHHbIE TEPMUHBI U (POPMYINIMPOBKU OTHOCATCS K COCTOSIHUIO UK
pPacCTpPONCTBY, XapakTepusylLeMyca HeaaekBaTHOW, HanNpuMep, Bbille HOPManbHOW,
akTuBHocTblo Paktopa VIlI. HeageksaTHaa dyHkuMoHanbHaa aktuBHocTb Paktopa VI
MOXeT BO3HUKHYTb B pesynbtate akcnpeccun Paktopa VII B knetkax, KoTopble
HopmManbHO He akcnpeccupytoT Paktop VI, nnu nosbieHHon akcnpeccun GakTopa VI
(NpyBOAALLEN, HanpuUMep, K CUMNTOMY BUPYCHOW reMopparnyeckon JMxXopaaku wnu
Tpomby). daktop VIl-megnmpyemoe coctosHue unmn 60ne3Hb MOryT MOSIHOCTBIO UMK
4acTMYHO MeauupoBaTbCA HeaaeKkBaTHOW (PyHKUMOHaNbHOM akTuBHOCTbIO PakTopa VII.
OgaHako, daktop Vll-meannpyemoe coctoaHne nnm 60ne3Hb XxapakTepusyrTcs TEM, YTO
Moaynauua dakrtopa VIl npuBoguT K onpefeneHHOMY BIIMSHUIO Ha nexaulee B KX
OCHOBE COCTOSIHUE UMK pacCTpPonCcTBO (Hanpumep, nHrmbutop ®akrtopa VII npusoauT Kk
HEKOTOPOMY YMy4YLUEHUIO CaMOYyBCTBUSA NauMeHTa y Mo MeHbLIEN Mepe HEKOTOpPbIX
naumneHToB).

"[emopparndeckas nuxopagka" BknovaeT KOMOMHaLMo BonesHen, Bbl3biBAEMbIX
BUPYCHOM UWHpekumnen. Jluxopagka u >Kenygo4YHO-KULIEYHbIE CUMMTOMbI  TUMUYHO

conpoBoOXaakTcA KannuiapHbIM KPOBOTEYEHUEM.
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"Koarynonatua" npeacraenset cobon nwbon gedekT MexaHnama CBepTbiBaHUSA
KpoBW y cyObeKTa.

B  wucnonbsyemoMm  TyT  3HayeHuu, "TpombBOTUYeCKOe  pacCTponCTBO"
npegcrasnser cobon rnwboe paccTPoOUCTBO, MNPEeAnoYTUTENBHO, BbI3biIBAEMOE
HexenaTtesibHOM akcnpeccuen FVII, BKITHO4as noboe paccTponcTBO,
XapakTepuayloLeecs HexxenaTenbHON Koarynaunen Kposu.

B wucnonbdyeMoMm TyT 3HadeHuu, dpasbl "TepaneBTnyeckn 3dpdPeKTUBHOE
konuyectso" K "npodunaktmyeckn 3P@PEeKTUBHOE KOMUYECTBO" OTHOCATCA K
KonuyecTtsy, obecneyvBalolleMy TepaneBTUYECKU MNosie3Hbld 3dpdeKkT npu neveHun,
npodunakTuke WnNu BeOEeHUUM BUPYCHOW remopparnyeckor InuMxopagku UM SIBHOTO
CYMMTOMa TaKoro paccTpoMCTBa, HanpuMmep, KpPoOBOTEYEeHWUA, nuxopagku, craboctw,
6onu B MblILLAX, ronoBHOW 6onun, BocnaneHnsa Unu LUMpPKynaTopHoOro woka. KoHkpeTHoe
KONMYeCTBO, ABNAKLeeca TepaneBTuyeckn 3oPEEKTUBHbIM, MOXET OblTb nerko
onpeaeneHo psaoBbIM NMPakTUKYIOLWLMM MEOUKOM, U MOXET MEHATLCA B 3aBUCUMOCTU OT
haKkTopoB, U3BECTHLIX cCneumanucTam, Takux Kak, Hanpumep, Tun TpoMBOTMYECKOro
paccTponcTBa, aHaMHe3 M BO3pacT nauueHTa, ctagus 6onesHu, u BeBeaeHUe Opyrux
areHToB.

B ncnonb3ayemMoMm TyT 3HadeHuM, "hapmMaueBTnyeckas KomMnosmuma” BKOYaeT
dapmakonormyeckn adpdektnBHoe konmyecteo dsPHK wn  dapmaueBtrnyecku
npueMnemMoro Hocutena. B wucnonbdyemMom TyT 3HaveHuu, "dpapMakonornvyecku
adpdekTnBHOE KONUYeCTBO", "TepaneBTnYeCckn 3pPEeKTUBHOE KONMMYECTBO" UM NPOCTO
"acphekTMBHOE KONMUYECTBO" OTHOCATCA K TakoMy konumyectBy PHK, «koTtopoe
apdekTMBHO BbI3bIBaEeT Tpebyembii apMakonormyeckun, TepaneBTUYECKUA UK
npodunakTmyecku pesynbetat. Hanpumep, ecnv onpegeneHHasa KnMHuyeckas tepanus
cuntaetca addekTMBHON, Koraa Habnwgaetca no MeHblien mepe 25% CHUXeHUS
M3MEPUMOro napameTpa, acCoUuMMPOBAHHOIO € 60MEe3HbLI0 MM PacCTPONCTBOM, TO
TepaneBTMYeCKN 3PEKTUBHOE KONMMYECTBO NEKApCTBEHHOrO cpeacTsa Ansg nevyeHusa
3ToM BONEe3HM UM paccTponcTea npeacraensaeT cobor KonmyecTBo, HeobxoanmMoe ans
AOCTWXXEHUSA CHUXKEHUA 3TOro napameTpa Ha no MeHbLuen mepe 25%.

TepMunH “"papMaueBTUYECKN NPUEMIMEMbIN HOCUTEMB" OTHOCUTCA K HOCUTENIO
Ansg  BBeAeHWA TepaneBTUYECKOro areHTa. Takume HocuTenu BkwdawT, 6e3
orpaHuyeHus, ConeBoOM pacTBop, 3abydepeHHbIn ConeBon pacTBOp, AEKCTPO3y, BOAY,
rMUUEpUH, 3TaHon M uX KoMOBuHauuu. 3TOT TEpPMUH OnNpedeneHHO UCKNYaeT

KynbTypanbHyO cpeay AOnAa KrneTok. ansa NNeKapCTBEHHbLIX CpeacTs, BBOAWUMbIX
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nepopanbHo, bapMaLeBTUYECKN NPUEMIIEMbBIE HOCUTENW BKMKOYAKOT, 63 orpaHMyeHns,
hapmMaLeBTUYECKM NPUEMSIEMbIE 3KCLUMMNUEHTBI, TakMe Kak MHEpTHble pasbaButenu,
pacnagawwmeca  BellecTBa, CBA3yWOLWME  areHTbl, CMasblBaloLWMe  areHThl,
noacnacTuTenu, BKycOBble BELLECTBA, Kpacawme areHTbl U KoHcepBaHTbl. MpurogHbie
WHepPTHble pa3baBuTenu BKNOYAKT KapboHaT HaTpua U Kanbums, docdar HaTpusa u
KanbuMs W NaKTo3y, a KyKYpy3HbI Kpaxman W anbrMHoBaa KUcroTa SABNSKTCA
nNpUrogaHbiMM pacnagarwmnmMuca Bewectsamu. CBA3yOLWME areHTbl MOryT BKIOYaThb
Kpaxman u XXenaTuH, B TO BPEMS KaK CMasblBaloLLMIA areHT, B cnydae ero npucyTcTBus,
o6blYHO OyaeT cTeapaToOM MarHus, CTEapuHOBOW KUCMOTOW unu Tanbkom. [lpu
XenaHun, Tabnetkm MOryT MMeTb MOKPbITUS U3  Takoro MaTtepuana, Kak
ravuepunMoHocTeapat unu rnvuepungucreapat, Ana 3ameaneHna abcopbumu B
Xenyao4yHO-KULLEYHOM TpakTe.

B ncnonb3yeMoM TyT 3HayeHun, "TpaHchopMmupoBaHHasa knetka" npegcrasngeT
cobow KneTky, B KOTOPYIo 6bin BBEAEH BEKTOP, U3 KOTOPOro MOXET 3KCMpeccMpoBaTbCa
monekyna dsPHK.

Xapakrepuctuka 4acTuLl HyKNnenHoBag KucnoTa-nunua

B onpegeneHHbIX BapuaHTax UCNOMNHEHUS, n3obpeTeHmne oTHOCUTCSA K cnocobam
N KOMMNO3ULUMAM ANSA MNOSyYEHUS YacTUL, UHKancynMpoBaHHOW B NUNUAE HYKNEUHOBOW
KMCNOTbl, B KOTOPbIX HYKIEUHOBLIE KUCIOTbl WMHKaNCynMpoBaHbl FNUMUWAHBLIM CFOEM.
Takne 4YacTuubl HyKIENMHoBas KUCNoTa-nunug, cogepxawme onuronykneotnabl siPHK,
XapakTepuayoTca ¢ NOMOLLLIO pasnu4yHbiXx Buodumsnyecknx napameTpos, Bknoyas: (1)
COOTHOLIEHWE neKapCTBEHHOro cpeacrtea M nunuaa; (2) 9dpdeKTMBHOCTb
WMHKancynupoBanusa;, un (3) pasmep 4actuy. KenaTenbHbiMU SABASAOTCA BbICOKUE
3Ha4yeHUs OTHOLLEHUA JIeKapCTBEHHOrO cpeacTBa K nunuay, Bblcokaa a¢pPeKTMBHOCTb
WHKanNCynupoBaHus, Xxopowas pe3NCTEHTHOCTb K Hyknease MW CTabunbHOCTbL B
CbIBOPOTKE U KOHTPONUPYEMbI pasMep Yactul, obbidHO MeHee 200 HM B gnameTpe. B
AonosiHeHne K aTomy, Bonblioe 3HayeHue UMeeT npupoda nosmMmepa HyKIenHOBOWM
KMCNOTbl, MNOCKOSMbKY MOAUMUKALMA HYKIIEUHOBLIX KUCIIOT C LUEenbl  npuaaHuda
PE3UCTEHTHOCTM K HyKrnease yBenMyuMBaeT CTOMMOCTb TepaneBTUYECKUX CpeacTs,
obecneunBad BO MHOMMX Chyvyaax JMWb OFPaHUYEHHYK pPe3UCTEHTHOCTb. Ecnu He
yKa3zaHO WHOe, 3TU KpUTEepUM paccUMTbiBAlOTCA B AAHHOM ONUCaHWK crnegylolum
obpasom:

BenvumMHa OTHOLWEHUA HYKIEMHOBOMW KUCMOTbI K Nunuay npeactaensgeT cobon

KONn4yeCTBO HyKHeMHOBOVI KUCNOTbI B ornpeaeyieHHOM obbeme npenapara, geyfieHHoe Ha
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KONMYECTBO NUnNuaa B 3TOM xe obbeme. JTa BENMUMHA MOXET ONpeaensaTbCa Kak
MOJSISIPHOE COOTHOLUEHME (MOSIb HA MOJfb) UMM Kak BECOBOE COOTHOLLEHUE (BEC Ha BEC)
NN Kak MOSIIPHO-BECOBOE OTHOLLUEHME (BEC Ha KOMMYECTBO Mornen). [nsg KoHe4yHowm
¢OpMbl, TOTOBOW K BBEAESHMIO KOMMO3ULMKU, OTHOLLEHUE HYKIIEMHOBAas KUCnoTa:nunua
paccuuMTbiBaeTcad  MNOCMne  MUCNoMb30BaHUA  Ananumsa, Xxpomatorpaduum  mn/unu
hepMeHTaTUBHOrO (HanpuMep, HyKneason) rnmaponusa Angd yganeHna Kak MOXHO
fonbLlero kKonuyectTsa NOCTOPOHHEN HYKNEUHOBOW KMCNOThI;

AP P EKTUBHOCTb UHKAMNCYNUPOBAHNA OTHOCUTCA K OTHOLUEHUIO NEKapCTBEHHOIO
CpeacTBa K nunuay B UCXOOQHOW CMECH, AENEHHOMY Ha OTHOLUEHME NeKapCTBEHHOIO
cpeacTBa K nvnvay B rOTOBOWM MNPUroAHOM ANs BBEAEHUS  KOMMO3ULMKU. ITOT
nokasatenb 4BNAETCA Mepon OTHOCUTENbHOW 3deKTUBHOCTU. [na wusmepeHud
abconoTHON 3(P(PEeKTUBHOCTM Takke MoXeT OblTb paccuntaHo obliee KONUMYecTBO
HYKNEUHOBOW KWUCIOTbl, NpubaBnaeMon K MCXOQHOW CMEeCM, M3 KOTOPOM nony4varT
NPUrogHylo Ans BBEAEHUA KOMNO3UUMKD. Takke MOXET ObiTb pacCcUMTaHO KONMMYECTBO
notepb nunuaa B npouecce npurotoBneHnsa. IPEPEKTUBHOCTE SABNSETCA MeEpPOWn
Konn4yecTBa OTXOAOB U 3aTpaT Ha U3rOTOBIEHME; U

Pasmep ykasbiBaeT pasMep (gMameTp) COpMMPOBaHHbIX  YacTuu,.
PacnpegeneHne no pasmepaM MOXeT ObiTb oOnpeaeneHo ¢ MNOMOWbK MeToaa
kBasuynpyroro csetopacceaHna (QELS) Ha npubope Nicomp Model 370 pgna
onpegeneHus pasmepa CybMUKPOHHLIX 4dactuy. Yactuubl meHee 200 HM aBRAKOTCSA
npeanoYTUTENbHBIMKM ANS pacnpeaernieHns B HEOBaCKYNApU30BaHHbIX (HEMSOTHBIX)
TKaHAX, TaKNX Kak HOBOOBpa30BaHUSA 1 ovaru BocnaneHus.

Cnocobbl NoNy4YeHUa IMNUAHbLIX YacTuLL

B cnocobax u KoMnos3vumax no M306peTeHuIo UCMNoSb3yTCA onpeaeneHHble
KaTUOHHbIE NUNUAbLI, CUHTE3, MOMydYeHUe U onpeaeneHne XapakTepucTUK KOTOpbIX
onucaHbl HXe U B conpoBoxaawLwwumx Npumepax. B gononHeHne K 3ToOMy, HacTosLwee
n3obpeTeHne npeagycmaTpuBaeT Cnocodbl MOMYYEHUS NUNUAHBIX 4YacTuu, BKMKO4Yas
accoummpoBaHHble C TepaneBTUYECKUM areHTOM, HanpuMmep, HyKIenHOBOW KucnoTon. B
ONUCaHHbIX TYT cnocobax, cMmecb NUMNUMAoB 06beAuHAKT ¢ 3abydepeHHbIM BOAHLIM
pacTBOPOM  HYKNEWHOBOW KUCMNOTbl ANA  MNOMAYyYEHUA MNPOMEXYTOYHOM CMecH,
cogepxawlen HyKIeMHOBYIO KUCMOTY, MHKancyrvpoOBaHHYIO B NUMUWAHbIE YacTuubl, B
KOTOPOW MHKarNcynMpoBaHHbIE HYKNENHOBbIE KUCMOTbI NMPUCYTCTBYIOT NPU COOTHOLLEHUU
HyknenHoBasa kucrnota/nunug ot npumepHo 3 % Mac. o npumepHo 25 % mac.,

npegnoyTUTEneHo, 5-15 % mac. MNpomexyTodHaa cMecb MOXeT OblTb HeobA3aTenbHO
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nogeeprHyta krnccudukauMm no  pasmepy And  nonydeHus  yactuy  nunua-
WMHKanNCcynupoBaHHas HyKIIEMHOBas KUCIOTa, B KOTOPbLIX NMUNUAHas 4acTb npeacraBnsaeT
cobon OAHOCMNONHbIE BE3UKYMbl, NpeanoyYTuTensHo, umerwme guametp ot 30 go 150
HM, Bonee npegnoyTuTeneHo, npumepHo ot 40 go 90 HM. 3aTem nosbliwaT pH ana
HenTpanusauun no MeHbLUEen Mepe 4acTu MOBEPXHOCTHbIX 3apagoB 4acTul nunua-
HYKNenHoBasa KucroTta, nosiydas B pesynbrarte 3TOro No MeHbLUed Mepe 4acTUYHO
NOBEPXHOCTHO-HENTPASIM30BaHHYIO KOMMNO3ULMIO nMnua-nHKancynupoBaHHas
HYKNnenHoBas KucroTa.

Kak onucaHo Bbille, HECKOSIbKO M3 TakUX KaTMOHHbIX NUNUAOB NpeacTaBnsAloT
cobo amMuvHoONMNUAbl, KOTOpble HABNAAKTCA 3apskeHHbiMM npu pH  Hwke pK,
aMUHOrpynnbl U MO CywecTBy HenTpasnbHbiMU NMpu pH Bbiwe pK,;. TakMe KaTUOHHbIE
nunuabl  HasbIBAKTCA TUTPYEMbIMW  KaTMOHHBIMKM  nMnNngamMu KM MOryT  ObiTb
NCMNoNb30BaHbl B KOMMO3ULMAX MO M30OPETEHUID C MPUMEHEHMEM [OBYXCTaAUNHOIO
npouecca. CHavyana, nunuaHble BE3WKymnbl MOryT 6biTb copMmpoBaHbl Npu Bonee
HU3KUX 3HaYeHnax pH M3 TUTPYEMbIX KATUOHHBIX NUNUAOB U OPYrMX KOMMOHEHTOB
BE3UKYST B NPUCYTCTBUU HYKNEUHOBBIX KUCINOT. Mpn 3TOM BE3UKYIIbl MHKAMCYNUPYIOT U
3axBaTbiBAOT HYKIIEMHOBLIE KUCMOTbl. 3aTeM, MNOBEPXHOCTHbIA 3apsad TOSMbKO 4TO
obpa3oBaHHbIX BE3WKYN MOXET OblTb HENTPanNM3oBaH NyTem noebiweHus pH cpeabl oo
YPOBHSA Bblle pK,; NpPUCYTCTBYIOLMX TUTPYEMbIX KATMOHHLIX nMNMAOB, T.e., A0
doumamonornyeckoro 3HavyeHna pH vnm Bbiwe. OcobeHHO nNpeanoyYTUTENbHbIE acnekThbl
3TOro npouecca BKIKYaT Kak fierko AoCTXUMOe yaarneHue nobblX NOBEPXHOCTHO
aacopObupoBaHHbIX HYKNEMHOBLIX KMCAOT, Tak M 0Bpasylwunca B pesynbTaTe 3Toro
HOCUTENb NS AOCTaBKU HYKNEUHOBOW KUCMNOTbI, UMEIOLLUIA HENTParnbHYIO NOBEPXHOCTb.
Oxupgaetcqa, 4YTO NUNOCOMbI WU NUNUAHBIE YacTuubl, UMEKLME HEeUTpanbHyo
NOBEPXHOCTb, NO3BOSIAT U3bexaTtb BbICTPOro KNUpeHca U3 LMpKynauum n He JonycTuTb
onpeaeneHHbIX TOKCUYHOCTEN, accoLuMMpoBaHbIX C npenapaTtaMmy KaTUOHHBIX FIMMOCOM.
HdononHutensHble NOAPOOHOCTH, KacawliMecs Takoro MNPUMEHEHUS  YyKasaHHbIX
TUTPYEMbIX KaTUMOHHbIX NIMMNAOB B KOMMO3ULMAX YacTuL, HYKIEMHOBas KMCNoTa-nmnng
npusegeHbl B nateHTe US 6287591 n nateHte US 6858225, BKMOYEHHbIX cloaa
nocpeacTBOM CCbISIOK.

Hanee cnegyetr OoTMeTUTb, YTO BE3UKYNbl, CHOPMUPOBAHHbIE TakuM 0Bpasom,
AalnT KOMMNO3UUUK OAHOPOAHbLIX MO pasMepy BEe3WKyn C BbICOKMM coAepXaHuem

HYKITEUHOBbLIX KWUCHOT. [ononHUTENLHO, BE3UKyJibl UMEKT pa3sMep B WHTepBane
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3HayeHun ot npumepHo 30 go npumepHo 150 HM, Gonee npeAnOYTUTENBLHO, OT
npumepHo 30 go npumepHo 90 HM.

Be3 HamepeHMa orpaHMumMBaTbCA KaKOW-NMMOO KOHKPETHOW TEOPUEN, YKaXKeM,
YTO, KaK CYMTaEeTCH, OYEHb BblCOKaa a(P(PEeKTUBHOCTL MHKaMNCYNMMPOBaHUA HYKNENHOBOWN
KMCNOTbl ABNAETCA pe3yrbTaTOM 3MEeKTPOCTaTUYECKUX B3aUMOAEUCTBUM MPU HU3KUX
pH. Mpu kucnotHom pH (Hanpumep, pH 4,0) NOBEpXHOCTb BE3WKYIIbl 3apaAXeHa WU
CBA3bIBAET YacCTb HYKMNEUHOBBLIX KUCIOT NyTEM 3NEKTPOCTaTUYECKUX B3aMOOENCTBUN.
Korga BHeWwHW KUCIOTHbIN Oydep 3aMeHAlT Ha 6onee HenTpanbHbin Bydep
(Hanpumep, pH 7,5), nOBEpPXHOCTb NIMMMAHOW YacTULbl UMK NIUMOCOMbI HEMTPanNuayeTcs,
4YTO MO3BONAET yAanuTb MOy BHELLHIOK HYKNEUHOBYKO KUCNOTy. bonee getanbHas
MHopMaumna o npouecce MPUroTOBMEHUA COOAEPXUTCA B pasnuyHbIX Mybnvkaumax
(Hanpumep, nateHT US 6287591 u nateHT US 6858225).

B y4yeTOM BbILEUINOXEHHOIO, HacTodwee wu3obpeTeHne npegycmaTpmBaeT
cnocobbl Nony4vyeHMs KOMMNO3WLMA NUNua/HyknenHosas kucnota. B onucaHHbIX TyT
cnocobax, cMecb nUNMAOB 0OBLEAUHAIT C 3abydepeHHbIM BOAHBIM PacTBOPOM
HYKNEUHOBOW KUCMNOTblI ANS  MOMNyYEeHUS MPOMEXYTOUYHON CMecH, coaepXallen
HYKNEUHOBYIO KUCIIOTY, WHKancCyfMpOBaHHYI B NUNUAHbLIX 4acTuuax, Hanpumep, C
NPUCYTCTBUEM  UHKaMNCYNMPOBAHHW  HYKIEMHOBOW  KUCMOTbl  MPU  COOTHOLUEHWUU
HyKNnenHoBaa kucnota/nunua, paBHoM oT npumepHo 10 % mac. go npumepHo 20
% mac. lNpomMexyTodHaa cMmecb MoXeT B6biTb HeobAszaTenbHo KnaccuduumpoBaHa no
pasMmepy Ona MOMyYeHUa YacTul, WHKanCynuMpoBaHHOM B NUNUAE HYKNEUHOBOW
KMCNOTbI, rAe nunugHas 4acTb npeacrtaBnaeTr cobov OAHOCMOWHbIE BE3UKYNbI,
npeanoyTUTENbHO, MMewmne anametp ot 30 go 150 Hm, Bonee nNpeanNOYTUTESNLHO,
npumMmepHo ot 40 go 90 HM. 3aTeMm 3HadeHne pH noBbIWAKT ANg HeWTpanusauuu no
MeHbLUEN Mepe HYacTu MOBEPXHOCTHbIX 3apA40B YacTuL NUNUA-HYKNENHOBAsA KUCIOTa, C
obpasoBaHneM B pesynbTaTte 3TOr0 MO MEHbLEN Mepe 4YacTUYHO MOBEPXHOCTHO
HEeNTpann3oBaHHOW KOMNO3ULUWN NUNUA-UHKaNCYNMpoBaHHas HyKNenHoBas Kucnora.

B onpegeneHHbIX BapuaHTax WCNOSIHEHWA, CMeCb NUNUAOB BKMKYaeT no
MeHbLUEN Mepe ABa SIMMUAHBIX KOMMOHEHTA: NepBbli aMUHONMUNUAHBIA KOMMOHEHT No
HacToqaeMy U300peTeHuo, KOTOopbIM BbiGMpaloT 13 nunuaos, MMelwux Takoe pKa,
4yT106bLI NN 6bIN KaTMOHHBLIM NpU pH HWXxe pKa u HenTpanbHbIM Npy pH Bbiwe pKa, u
BTOPON NUMNWAHLIA KOMMOHEHT, KOTOPbIA BbIOMpalT U3 NMNuaos, nNpeaoTBpaLlaromx

arperauuio 4actmuy B rnpouecce O6paSOBaHMF| YacTtuy nununa-HyknenmHoBsad KUCIoTa. B
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KOHKPETHbIX BapuvaHTax WCMOMHEHUA, aMUHONUNUMA npeacTaBnsgeT coboW HOBbIN
KaTUOHHbIN NIMNKUA NO HacToALWweMy U306peTeHuIo.

Mpy M3roToBNEHMM 4YacTuL, HYKINEMHOBAA KUCIOTa-nunua no u3obpeTeHuto,
CMeCb NMNUMAOB TUNWMYHO npeactaeBngeT cobon pacTBoOp NUNUAOB B OpPraHU4eCcKoM
pacTtBopuTene. 3Ta CMeCb NMNUAOB MOXET OblTb 3aTeM BbICylleHa ¢ obpa3oBaHMEM
TOHKOM MNEHKN unu nuodmnuanpoBaHa ¢ obpasoBaHUEM MOPOLLKa, C MocreayrLwen
rmapartauuen BoaHbIM OydepoM ¢ obpasoBaHMeM 5MMNOCOM. ArnbTepHaTUBHO, B
npeanoyTUTENBbHOM cnocobe, cMecb NUNUAOB MOXeT ObiTb conbunuanposaHa B
CMeLlnBaLWMMca ¢ BOAOW CNUpTEe, TaKOM Kak 3TaHOM, U 3TOT 3TaHOMbHbIA pacTBop
npubasngaT K BoAHOMY 6ydepy, 4YTO MPMBOAUT K CMNOHTaHHOMY 06pa3oBaHMIo
nunocoM. B 60nbLUNMHCTBE BapUaHTOB UCMOMNHEHUSA, CIUPT UCNONb3yeTCca B TON popme,
B KOTOPOM OH AOCTYNEH KoMMep4yecku. Hanpumep, ataHon MoxeT ObiTb MCNONb30BaH B
Buage abcontoTHoro 3aTtaHona (100%) wnn B Buae 95% aTaHona, rge ocCTaTok
npegcrasnaetr cobon Bogy. IATOT cnocob onucaH 6onee nogpobHo B nateHTe US
5976567).

B cooTBeTCcTBUM C WU300OpeTeHMEM, HNUNUAHYIO CMeCb OObEeaAUHAIT C
3abydepeHHbiM  BOAHLIM PacTBOPOM, KOTOpPbIM MOXET coaepXaTb HYKINEeUHOBbIE
kncnotbl. 3abydepeHHbln BOAHBIV pacTBOp TUNUYHO NpeacTtaBnaeT cobon pacTeop, B
koTopom 6ycep nmeeT pH HMxe 3HavyeHus pK, NpoOTOHMpPYEMOro nunuaa B IMNUOHOW
cmecn. [pumepbl npurogHblx 6ydepoB BKAKYAKT  UMTpaTHbIKM, docdaTHbIN,
auetatHbin 1 MES. OcobeHHO npeanovtutenbHbiM OydepM aBngeTcAa UUTpaTHbIN
bydep. MNpeanoytutensvHble Bydepbl ByayT MMETbL cogepXaHue aHMoHa B UHTepBane
3HayeHun 1-1000 MM, B 3aBMCUMOCTU OT XUMWUWU WHKANCyNUpPyeMon HYKNEMHOBOM
KMCNOTbI, U ONTUMM3AUUA KOHUEHTpauuu Oydepa MoXeT OblTb 3HaUMTENbHOW AnA
AOCTUXEHUSA BbICOKMX YPOBHEN COAEPXKAHUA KOMMOHEHTOB (CM., Hanpumep, nateHt US
6287591 n nateHT US 6858225). AnbTepHaTUBHO, MOXET ObITb MCNOMb30BaHa YMCTas
Boda, nogkucneHHaa go pH 5-6 xnopugom, cynbgatom u 1.n. B 3aToM cnydae, moxeT
ObITb NpurogHbiM gobasneHne 5% rnoKo3bl UM Apyroro HEMOHHONO PacTBOPEHHOIO
BellecTBa, KkoTopoe Obl ypaBHOBELIMBANO OCMOTUYECKMMA MOTeHuuan MembpaHbl
YyacTuvu nNpu auanuae vyacTtuy ansg yganeHusa ataHorna, nosblweHua pH nnu cMelwenus ¢
hapmaueBTU4ECKM MNPUEMMEMBIM HOCUTENEM, TakKMM Kak HOpMarbHbIi CONEeBOM
pactBop. KonmyecTBO HYKNEMHOBOW KUCMOTLI B Bydepe MOXET MEHATLCHA, HO TUMUYHO
Oyoet coctaenate oT npumepHo 0,01 mr/mn go npumepHo 200 wmr/mn, 6onee

npeanoyYTUTENBHO, OT NpuMepHo 0,5 mr/mMn go npumepHo 50 mr/mn.
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CMmecb nunugos u 3abydepeHHOro BOAHOIO pacTBopa TepaneBTUYECKUX
HYKNENHOBBIX KUCMOT OBbeAUHAKT ANnA  MOMNyYeHUs MNPOMEXYTOYHOW CMEeCH.
lMpomexyTodyHaa cMecb TUNUYHO MpeacTasngeT cobor cMechb NUMUAHLIX YacTul,
cogepxawmx  MHKancynupoBaHHble  HYKNEWHOBbIE  KUCMOTbl.  [OMOMHUTENBHO,
NPOMEXYTOYHas CMeCb MOXET TakKke coaepXaTb HEKOTOpPYH 4acTb HYKNEWHOBbIX
KMCNOT, NPUCOEAUHEHHbIX K MOBEPXHOCTU JIMMUAHBIX YacTul (NMNOCOM UMW FIUMUOHBIX
BE3UKyrl) nog OeWCTBMEM MOHHOIO MNPUTSKEHUS  OTpULaTENbHO  3apsKEeHHbIX
HYKMENHOBBIX KUCNOT W MNOSIOKUTENBHO 3apsKeHHbIX NUNUMOOB Ha MNOBEPXHOCTU
nuMNngHOM YacTtuubl (aMmvHoNuUNUAbl UNKW Apyrve nunuabl, COCTaBnAlLWME KOMMOHEHT
NPOTOHUPYEMOro NePBOro nNunuaa, NoNoXUTENbLHO 3apskeHbl B Bydepe, nmetowem pH
HWXe 3HadyeHua pKa npoToHupyemow rpynnbl  nunuga). B ogHow  rpynne
NpPeanoyYTUTESNbHBLIX BapuUaHTOB WUCMOSIHEHUS, CMECb NMNUAOB MpeacTaBnaeT cobou
CMMPTOBBIA pPacTBOp NUMNUAOB U O06beMbl KaXAOro U3 pacTBOPOB PErynNUPYKOT Takum
o6pa3oM, 4Tobbl, Npu 06beaANHEHUU, NOSTYYEHHOE COAEpXKaHue cnupTa CocTaBnsamno oT
npumepHo 20 % 06. ao npumepHo 45 % 06. Cnocob obbeaAnHEHNs cMecen MOXeT
BKMYaTb nobble M3 pasnMyHbiX NPOLECccOoB, 4acTo 3aBucAllMe OT MacwTaboB
npoussoacTea koMmnosvuuu. Hanpumep, ecnn obwmn obbeM coOCTaBnsgeT NPUMEPHO
10-20 Mn wunM MeHblle, pacTBOpbl MOryT OblTb O06beaUHEHbI B Npobupke U
nepemMeLlaHbl ¢ NOMOLLbLIO BUXpEBOW Melwanku. KpynHoMmacwTabHble npouecchl MOryT
OblTb NpoBeAEeHbl B CTEKMSHHOM nocyge, nNPUrogHoW Ana  MPOMBbILSIEHHOIO
npouseoacTea.

HeobasaTenbHO, KOMNMEKCbl MHKanNCynMpoBaHHOIO B nunnae TepaneBTU4ECKOro
areHTa (Hanpumep, HYKNEWHOBOW KUCIIOThI), nosiydaemble nytem obbeauHeHus
nunugHon cMecu u 3abydepeHHOro BOAHOrO pacTBopa TepaneBTUYECKUX areHToB
(HYKIEMHOBbIX KUCIIOT) MOTyT ObITb KnaccuduumMpoBaHbl MO pasMmepy Ana A0CTUXKEHUA
XenatenbHOro  guanasoHa  3HavyeHu  pasMepoB U OTHOCUTENBHO  Y3KOro
pacnpegeneHsa nUNuaHbIX YacTtuy, no pasmepy. MNpegnodtutensHo, npeanaraemMble TyT
koMnosvumm ByayT knaccuduuMpoBaHbl OO0 BENWYMHBI CpedHero guvameTpa  oT
npumepHo 70 go npumepHo 200 HM, Bonee npeanoyTUTENbHO, OT nNpumMepHo 90 o
npumepHo 130 HM. CywecTByeT HECKOSNbKO MeTOAMK Knaccudukauuu nunocom Ao
XenateneHoro pasmepa. OauH cnocob knaccudpukaumm onucaH B nateHte CLLUA Ne
4737323, BKMIOYEHHOM Clo4a NOCpPeaCcTBOM CCbifikn. O3BYyYMBAHUE CYCMEH3UM FIMMOCOM
nyTeM O3BYYMBAHUS B BaHHE UMW 03BYYMBaHUA NPobbl NPUBOAUT K NporpeccupyowemMy

YMEHbLUEHUIO pa3MepoB A0 MarnbiX OAHOCMNOWHLIX Be3dukyn (SUV), nmerowmx pasmepsl
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MeHee npumepHo 0,05 w™ukpoH. [Opyrum cnocobom aBRgeTcAroMoreHusauus,
OCHOBaHHad Ha TMpPWNOXEHWM COBUITOBOW Harpysku Ana dparmMeHTaumm KpynHbIX
nunocom Ha 6onee mernkue. MNpu TMINIUYHOW Npoueaype roMoreHn3aumm, MHOroCsonHbIe
BE3UKYMNbl PELUMPKYNMPYIOT B CTaHOapTHOM roMOreHusaTope And 3Myrbcui Ao
AOCTWXEHUA BbIOpaHHOro pasMmepa nUNOCoM, TUNWYHO, oT npumepHo 0,1 go 0,5
MUKpoH. B o6omx cnocobax, pacnpegeneHue 4yactuy no pasMmepaMm  MOXHO
KOHTponMpoBaTb OObI4HBLIM Na3epHbIM crocoboM onpeaeneHna pasmepa yactuy. Ana
onpeaeneHHbIX cnocoboB Mo HacTodweMy n3obpeTeHuto, Ana nNonyyY4eHna oqHOPOaHOro
pasMepa Be3WKyI UCNONb3yeTCA IKCTPY3us.

OKCTpy3uA nMNocoManbHbIX KOMNO3numm Yyepes MENKOMOPUCTYIO
nonukapboHaTHyito MeMbpaHy WNUM acUMMETPUYHYIKD KepamMuyeckylo MembpaHy
NPUBOAMUT K MNOJSIYYEHUIO OTHOCUTESIbHO YEeTKO OnpederieHHoro pacnpegeneHna no
pasmepaM. TWNWYHO, CYCMNEH3UI0 PEeuUpKYyNMpYyT 4Yepe3 MeMbpaHy OOUH unu
HEeCKONMbKO pa3 [0 [JAOCTWXKEHUA XenaTeribHOro pacnpeaeneHus no pasmepam
nunocomarnsHOro komnrekca. JlIunocoMbl MOryT SKCTpyaupOBaTbCA Yepe3 MembpaHbl C
nocrnegoBaTesibHO YMEHbLUAKLWNUMCA pa3sMepoM nop, And AOCTUXKEHUS NOCTEMNEHHOro
YMEHbLUEHUA pasmepa nMnocoM. B HeKoTopbIX cnyyasx, obpasylowmeca KOMNosuumm
nUNUA-HyKNemHoBaa  Kucnota MoryT  OblTb  MCNOMb3oBaHbl  ©e3  Kakon-nubo
Knaccudukaumm.

B KOHKpeTHbIX BapnaHTax UCMNOSIHEHUS, CNOCODbLI NO HacToAWEMY M30BPETEHUIO
AONOSTHUTENBLHO BKIIKOYAKT CTaaMI0 HEWTpanuM3auum NO MEHbLUEW MeEpPEe HEKOTOpPOW
4acTu NOBEPXHOCTHbLIX 3apSA0B Ha NUNUAHbBIX YacTSAX KOMMNO3UMLMIA NUNUA-HYKIIEMHOBas
kncnota. B pesynbtate no MeHbLIEN Mepe YaCTUYHOW HENTpanu3auum NOBEPXHOCTHBLIX
3aps4oB,  HEMHKancynupoBaHHAa  HYKMNEMHoOBas  KUCOTa  BbicBODOXAdaeTcad C
NOBEPXHOCTU NUMNUAHLIX YacTUL, M MOXeT ObiTb yaaneHa u3 KOMMNo3uuum OBbIYHbIMU
MeTtoaukamu. [lpeanoyTUTENbHO, HEWHKaNCynUpoBaHHbIE M agcopbupoBaHHble Ha
NOBEPXHOCTU HYKMNEWHOBbBIE KMCMOTbI yAANAKTCA U3 NOSTYYEHHbIX KOMMO3ULMA NyTeEM
obmeHa BydepHbIX pacTBopoB. Hanpumep, 3ameHa uutpaTtHoro 6ydepa (pH npumepHo
4,0, vcnonb3dyetca OnNa MNPUroToBfEHUA Komnosuumn) Ha 3abydepeHHbin HEPES
coneson pacteop (HBS, pH npumepHo 7,5), npuBoanT K HeMTpanusauum NoBepPXHOCTH
NUNOCOM U BbICBODOXAEHUIO HYKITEMHOBBLIX KUCINOT C MNOBEPXHOCTU. BbicBOBOXAEHHaA
HYKNEeNHOBas KUCIOTa 3aTeM MOXeT ObITb yganeHa ¢ NoMOLLbK Xpomartorpadgpum ¢
NCronb30BaHWEM CTaHOapTHLIX METOA0B, Nocne 4yero nepexoaat Ha 6ydep ¢ pH Bbiwe

pKa ncnosrnb3dyemoro nunuaa.
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HeobsaszaTenbHo, nunuaHble Be3ukynbl (T.e., NMUNUAHbIE YacTuubl) MOryT ObiTb
cchopMupoBaHbl NyTemM rugpataumm B BoAHOM 6ydepe u knaccudpuumpoBaHbl C
ncrnonb3oBaHMeM FMoObIX M3 OMUCaHHbIX Bbie crnocoboB nepen aobasneHvem
HYKNENHOBOW KMUCNOTbI. Kak onucaHo Bbilwe, BOAHbLIN Bydep gomkeH umetb pH Huxke
3HayeHna pKa amuHonunmnga. 3aTteM K TakuMm KraccuduuMpoBaHHbIM MO pasMepy,
npegBapuTenbHO cOPMUPOBaHHLIM Be3UKyrnam MoxeT ObiTb gobaeBneH pacTeop
HYKNENHOBbIX KUCNoT. [na obecnedyeHna MHKanNCynMpoBaHWUSA HYKITEWHOBBLIX KUCMOT B
Takve "npegBapuTenbHO CPOPMUPOBaHHbLIE" BE3WKYIbl CMeCb AOSMKHa cogepXaTtb
CNUpT, TakoW Kak 3TaHon. B cnyyae oaTaHona, OH [OOMKEH MpUCYTCTBOBaTb B
KOHUEeHTpauun, pasHon oT npumepHo 20% (mac./mac.) oo npumepHo 45% (mac./mac.).
B OononHeHue K aTOMy, MOXeT OblTb HEOOXO0OMMO HarpeTb CMecCb npeaBapuTernbHO
CPOpMUPOBaHHbLIX BE3WKYST U HYKNEMHOBOM KUCMNOTbI B cMecu BogHoro 6ydepa-
aTaHona go Temnepatypbl oT npumepHo 25 °C go npumepHo 50 °C, B 3aBMCUMOCTU OT
cocTaBa nUMUAHBIX BE3UKYN W Npupoabl  HYKNEWHOBOW  KUCNOTLl.  Pagosomy
crneumanucTy B AaHHOM 0BnacTn TEXHWKM ByaeT MOHATHO, YTO ONTMMM3auMa npouecca
WMHKaNCynupoBaHua AN AOCTUXEHUA XenaTenbHOro YpoOBHSA HYKNEWHOBOW KUCHNOTbI B
nuMNnaHbLIX  Be3uKynax notpebyeT MaHuvnynaumm C NepPeMEHHbIMM, TakMMK  Kak
KOHUEHTpauma 3TaHona wu Temnepartypa. [lpumepbl nNpurogHbiXx yCcnoBum Ans
WHKanNCynMpoBaHUS HYKNEWHOBOM KUCMNOTbl NpuBedeHbl B npumepax. [locne
WHKaNCynNUpOBaHUS HYKIIEMHOBBLIX KUCAOT B NpeaBapuUTESNibHO  CHOPMUPOBAHHBIX
Be3uKyrnax, BHeWwHun pH moxeT 6biTb NOBbIWEH AN MO MEHbLIEN Mepe YaCTUYHON
HenTpanu3auunm MNOBEPXHOCTHOro 3apsaga. HeuHkancynupoBaHHblE W NOBEPXHOCTHO
agcopbupoBaHHble HYKNEUHOBbBIE KUCNOTbI MOryT ObITb 3aTeM yganeHbl, Kak onnucaHo
BbiLLE.

Cnocob npumMeHeHuUs

JNnuaHele Yactuupbl No U30BpeTeHno MOTyT BbITb MCMOMBb30BaHbI ANA OCTaBKU
TepaneBTUYECKOro areHTa B KNeTKy, in vitro wnu in vivo. B KOHKPETHbIX BapuaHTax
UCMNOSTHEHUS, TepaneBTUYECKUA areHT npeactaBnseT CoOOW HYKMEWHOBYIO KUCMOTY,
KOoTOopaa OOCTaBnAeTCcAa B KMETKY C MOMOLLBIO YacTUL, HyKNEeUMHoBasa KUcnoTa-nunng no
n3obpeTeHno. XoTa NpuBeAEHHOE HUXE ONUCaHUE pasfMyHbIX cnocoboB NPUMEHEHNSA
NUNUAHBLIX 4YacTUL, W  COOTBETCTBYIOLUMX papMaueBTUYECKUMX KOMMO3WULUK N0
N306peTEHNIO UMMIOCTPUPYETCA C MOMOLLBLIO OMNUCAaHUS, OTHOCALLEroca K 4vactvuam
HYKNEMHOBAA KUCIOTa-NunNua, nogpasyMmeBaeTcd, 4To Takue crnocobbl M KOMMO3ULMU

MOTYT ObITb Nerko aganTtupoBaHbl AnAa JoCTaBKU noboro TepaneBTUHECKOro areHTa and
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nedeHna mobon BGONE3HW MU pPacCTPOMCTBA, MPU KOTOPbIX Takoe JleYeHUe MOXeT
oKasaTb NONOXUTENbHLIN 3 EKT.

B onpeageneHHbIx BapuaHTax WCMOMHEHUNA, U300peTeHne npeaycmaTpusaeT
cnocobbl BBEOEHUA  HYKIEMHOBOM  KUCNOTbl B KneTtky. [lpegnoyTuTenbHbIMK
HYKNEMHOBbIMM  KUCROTamMu  Ans  BBedeHus B KneTkun  asnqawtca  siPHK,
UMMYHOCTUMYNUPYIOLLME ONTMIOHYKEOTUAbI, NNasMuabl, aHTUCMbICIIOBbIE MaTepuarnbl
n pnbo3nmbl. Takme cnocobbl MOryT ObITb peanu3oBaHbl MyTEM BBEAEHUS B KOHTaKT
4YacTuy WM KOMMO3uMuMi No M306peTeHuIo C KreTkamMm Ha NpoTSKEeHUU nepuoja
BpeMeHW, JOCTaTOYHOro AN OCyLEeCTBNEHUA BHYTPUKITETOYHON AOCTaBKM.

KoMmnosvuun no wmnsobpeteHnto MorytT ObiTb agcopbupoBaHbl MOYTH JHOOLIM
TMNoM kneTok. [locne apcopbuuu, 4YacTuubl HYKMEMHOBaA KucnoTa-nunug MoryT
noaBepraTbCa 9HOOUMTO3Y YacTbio KNEeToK, 0OMeHMBaTbCA NUNuaamMu C KIeTOYHbIMU
MembpaHamMn unu cnuBatbCa C KneTkamu. [lepeHoC WNu BKIIKOYEHME KOMMOHEHTA
HYKNENHOBOW KUCIIOTbl KOMMMEKCa MOXET MpOUCXoauTb MO NIOOOMY M3 3TUX MYTEWN.
YkaxeMm, 6€3 HamepeHus orpaHudnTb 0O6BbEM M30OpETEHUA, 4YTO, Kak cuYMTaeTcs, B
cnyyae normnoweHns 4YacTul KIeTKOM B pesynbTaTe 3HAoUMTO3a 4YacTuubl 3aTem
B3aMMOAENCTBYIOT C 3SHAOCOManbHOM MeMbpaHon, npuBoas K Aectabunusauuu
3HOoCOManbHOM MeMbpaHbl, BO3MOXHO, NyTeM (pOpMUpOBaHUA He-BUCNONHbIX a3,
YTO NPMBOAUT K NONaAaHI0 MHKaNCynMpOBaHHOW HYKNEUHOBOW KUCMNOTbI B LUTOMNMa3My
KneTkn. AHanorm4yHo, B cCriydae MNpaMOro CrAMAHUA 4YacTuy € nnasmaTu4eckon
MeMOBpaHOoW KneTku, MembpaHa nUNOCOMbI B MpoLecce CUAHUAUMHTErpupyeTca B
MeMOpaHy KINeTku U CoAepXMMOEe FUMNOCOMbl OOBLEAMHAETCA C BHYTPUKINETOYHON
XuakocTblo. KOHTaKT Mexay KreTkamu 1 KOMMo3numsammn nunua-HykKnemHoBas KMCnoTa,
npu ero npoBeAeHuun in vitro, npoucxogut B BGMONOrM4eckM COBMECTUMOW cpefae.
KoHueHTpauusa KOMNosuumm MoXeT MEHATBCA B LUMPOKUX npeaenax B 3aBUCMMOCTU OT
KOHKPETHOro NpUMeHeHNA, HO OBbIYHO HaxXoAUTCA B MHTepBane oT NpUMepHO 1 MKMOJSb
Ao npumepHo 10 mMmonb. B onpeaeneHHbIX BapuaHTax UCnosiHeHus, obpaboTka KneTok
KOMMO3MLUMAMM  NUNUA-HYKNEUHoBaa kucnota 6yaeTr o06bIMHO NpPOBOAMTBLCA MpU
dpumamonornyeckon temnepatype (npumepHo 37 °C) Ha NPOTAXKEHUU Nepuoaa BPpEMEHU
OoT npuMmepHo 1 go 24 4yacoB, NpeanoyTUTENBbHO, OT NpuMmepHo 2 o 8 4acos. [Ons
NPUMEHEHNA in Vitro, OCTaBKa HYKNEUHOBbIX KACIIOT MOXET OCYLLEeCTBNATLCA B M0OYI0
BblpalLlMBaEMy0 B KyribType KIeTKYy, pacTUTESIbHOMO USIM KMBOTHOIO MPOUCXOXAEHUS,
NO3BOHOYHBIX UNU BECNO3BOHOYHBLIX, MpUHaanexawyw kK nobon TkaHu vwnu Tuny. B

npeanoyYTUTErbHbIX BapuaHTax WCMNOJIHEHUA, KITETKU 6y,qu XKUBOTHBIMU KINETKaMMU,
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bonee nNpeanoyYTUTENBHO, KNEeTKaMu MNeKonuTawLmux, U Hanbonee NpegnodYTUTESLHO,
KneTkamu 4yenoBeka.

B ogHoM rpynne BapuaHTOB WUCMOMHEHUS, CYCNEH3UK 4YacTuy nunua-
HYKNenHoBasa Kucrota nNpubasngloT K BbICEAHHBIM Ha Yallkax KIeTkaM CO CTeNeHbio
cnusitms 60-80%, MMeILMM NMNOTHOCTb KNeTok oT npumepHo 10° go npumepHo 10°
kneTok/mMn, Gonee npeanouTUTENbHO, mpumepHo 2x10* knetok/mn. KoHueHTpauus
cycrneH3nn, npubasrngeMon K Knetkam, nNpeanoyTUTEnbHO COCTaBngeT OT MPUMEPHO
0,01 go 20 mkr/mn, bonee npeanoyYTUTENBHO, NPUMEPHO 1 MKr/Mn.

TunuyHble cnocobbl NPUMEHEHUSA BKITKOYAKOT UCMNOSIb3PBaHUE XOPOLLUO U3BECTHbIX
npoueayp obecrnedyeHns BHyTpukneTodyHon pJdoctaBkum siPHK anga npekpalieHua
aKkcnpeccun wunuv nogasrieHUa akTUBHOCTM  CrneunPUYecKnX KNeTOYHbIX MULLEHEN.
ArnbTepHaTuBHble crnocobbl nNpuMeHeHua Bkno4vawT poctasky [AHK wnu MPHK
nocrnegoBaTesibHOCTEN, KOOWPYIOLMX TepaneBTUYECKU MpurogHble nonunentuisbl.
Takvm obpasom, obecnnednBaeTca Tepanusa reHeTuyeckux GonesHen NyTem JOCTaBKu
AePUUNTHBIX UM OTCYTCTBYIOLWUMX TFEHHbIX MPOAYKTOB (Hanpumep, npu AucTpodun
OwoweHHa, cMm. Kunkel et al., Brit. Med. Bull. 45(3):630-643 (1989), u Nnpn KACTO3HOM
dunbpose, cMm. Goodfellow, Nature 341:102-103 (1989)). [pyrne npvMeHeHus
KOMMO3MLMi no n306peTeHnto BKMOYaoT BBEAEHUE aHTUCMbICNOBBIX
ONUIOHYKIeoTUAO0B B KNeTkn (cM. Bennett, et al., Mol. Pharm. 41:1023-1033 (1992)).

AnbTepHaTMBHO, KOMMO3UUMM MO  U300peTeHuto Takke MoOryT  ObiTb
NCrnonb3oBaHbl ANA  OOCTaBKM  HYKNEWHOBLIX KUCMAOT B KNEeTKM in  vivo, C
ncrnonb3oBaHMeM cnocoboB, M3BECTHbLIX KBanuduumpoBaHHbIM cneuymanuctam. [lo
OTHOWEHUK K nNpuUMeHeHu wu3obpetennsa ana pgoctask [OJHK uwnn mPHK
nocnegosatenbHocten, Zhu, et al., Science 261:209-211 (1993), BKNIOYEHHbIW Cloaa
NnocpeacTBOM CCbIfIKA, OMUCbIBAET BHYTPUBEHHYK AOCTaBKy NnasMuabl 3KCNpeccuu
uMTOoMeranoBumpyca (CMV)-xnopamdeHrkonaueTunTpaHcgepasbl (CAT) C
ucnosnesoaHnem komnnekcos DOTMA-DOPE. Hyde, et al., Nature 362:250-256 (1993),
BKMIOYEHHBIV Clofa MNOCpeAcTBOM CCbISIKM, OMUCbIBAeT AOCTaBKy reHa perynaropa
TpaHcMeMbpaHHOW NPOBOAMMOCTM  KUCTO3HOro ¢ubposa (CFTR) B anutenun
AblXxaTenbHbIX NYTEN U anbBeosibl NErKoro Mbllen ¢ NoMoLlb nunocom. Brigham, et
al., Am. J. Med. Sci. 298:278-281 (1989), BknoYeHHbIN cloga NOCPeCTBOM CCbISIKHU,
onucbiBaeT in  Vvivo  TpaHcdeKkuuM  nerkmx — Mbiwern  PYHKUMOHUPYHIOLLINUM

NPOKapuUoTUYECKUM reHom, KOAUPYOLLUM BHYTPUKIETOYHbI hepMeHT
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xnopamdenukonauetuntpaHcgepasy (CAT). Takum obpasomMm, KOMMNO3ULUKM MO
N300peTeHn0 MOryT BbITb UCMOSBb30BaHbI NPU NleYeHUn NHPEKUNOHHBIX BoNnesHen.

Ona in vivo BBedeHus, dapmMaueBTU4ecKe KOMMNO3uuuW, MpeanodTUTENbLHO,
BBOAATCSA napeHTeparnbHo, Hanpumep, BHYTPUCYCTaBHO, BHYTPUBEHHO,
WHTpanepuToHeanbHO, MOAKOXHO WMNW BHYTPUMbILLEYHO. B KOHKpPETHbIX BapuaHTax
UCMONHeHnsa,  dapmaueBTUYECKMe  KOMMO3ULMKM  BBOAAT  BHYTPUMBEHHO UMK
WHTpanepuToHeansHO nyTemM OOMKCHOM MHbeKuuK. B kavyecTBe OAHOro npvMmepa, cM.
Stadler, et al., natreHt CLUA Ne 5286634, kOoTOpbIM BKMIOYEH cloga MocpeacTBoM
CCbINKW. BHyTpUKNeToyHas [ocTaBKka HYKNEWHOBOM KUCNOTbI Takke Obina onucaHa
Straubringer, et al., Methods in Enzymology, Academic Press, New York. 101:512-527
(1983); Mannino, et al., Biotechniques 6:682-690 (1988); Nicolau, et al., Crit. Rev. Ther.
Drug Carrier Syst. 6:239-271 (1989), n Behr, Ace. Chem. Res. 26:274-278 (1993).
Opyrue cnocobbl BBeAEHUS TepaneBTUYECKUX CPeACcTB Ha OCHOBE NUMNUOOB ONUCaHbI,
Hanpumep, Rahman et al., nateHT CLUA Ne 3993754; Sears, nateHT CLUA Ne 4145410;
Papahadjopoulos et al., nateHt CLUA Ne 4235871; Schneider, nateHT CLUA Ne
4224179; Lenk et al., nateHt CLUA Ne 4522803; n Fountain et al., nateHt CLUA Ne
4588578.

B apyrux cnocobax, dapmaueBTMyeckme npenapartbl MOryT ObiTb BBEAEHbI B
KOHTaKT C TKaHbIO-MULUEHBIO MYTEM MPSAMOr0 HaHeCceHWa npenaparta Ha TKaHb.
HaHeceHne MoXeT BbiTb BbIMOSIHEHO C MOMOLLBIO MECTHON, "OTKpbITON" unn "3akpbiTon"
npoueaypsl. Moa "MeCTHbIM" nogpasymeBaeTcs npsmoe HaHeceHue
dhapMaLeBTUYECKOrO Npenaparta Ha TKaHb, KOHTaKTUPYIOLLYKO C OKpYyXXaloLen cpenomn,
TakKyl0 Kak KoXa, pOTOrfoTKa, HapyXHbl cryxoBon npoxod v T.n. "OTKpbITbIMK"
npoueaypaMmu BRAFKOTCA TakMe npoueaypbl, KOTOpblE BKIOYAKOT BbINOMIHEHME HaApe3a
KOXW naumeHTa U OOHaxeHue noanexawen TKaHW, Ha KOTOpYyK HaHOoCATCA
hbapmaueBTudeckue npenapartbl. ITO OBbIYHO BLINOSIHAETCA MNYTEM XUPYPrudeCcKon
npoueaypbl, TakoW Kak TopakoToOMWA Ana AocTyna K nerkuMm, abgoMuHanbHas
nanapoTomMusa ansg 4ocTyna K BHyTPEHHUM opraHam BproLLHON NONOCTU UKW C NMOMOLLbIO
APYrMX NpPSAMbIX XMPYPruyeckux NoAXOA4OB K TKaHU-MULLEHM. "3akpbiTble” npoueaypbl
npeacTaBnaAlT cobOM MHBa3MBHbIE NpoLeaypbl, B KOTOPbIX TKAHW BHYTPEHHEN MULLEHU
He oBHaxalTca HeNOCPEeACTBEHHO, a JOCTYN K HUM OCYLLEeCTBNAeTCHa NyTeM BBeAEHUA
WHCTPYMEHTOB Yepe3 ManeHbkue paspesbl B kKoxe. Hanpumep, npenapaTtbl MOryT ObiTb
BBeJeHbl B OpIOWMHY NyTeM nasaxa 4depe3 urny. AHanormyHo, dapmaueBTudeckue

npenaparbl MOryT ObiTb BBEAEHbl B MSANKME MO3roBble ODOMOYKM UM CAUHHOW MO3r
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nytem WHQy3mm npu mnombanbHOM MyHKUMKM C nNocnegylowen COOTBETCTBYIOLLEN
perynMpoBKOM  MOMOXEHUs nauueHTa, Kak 39To O06bl4HO NpakTUKyeTca npu
CMYMHHOMOS3rOBOM aHecTe3uu WnuM BU3yanusaumm MeTpasaMuaoM CrUHHOMO MOo3ra.
AnbTepHaTMBHO, npenapaTtbl MOryT OblTb BBeAEHbl 4Yepe3 3HOOCKOMuYeckue
npucrnocodneHuns.

KoMnosnuuun nunug-HyknenHoBas KMcrnoTa Takke MoryT ObiTb BBEEHbI B Nerkue
B MHranvpyemMmom aapoasorsie (cMm. Brigham, et al., Am. J. Sci. 298(4):278-281 (1989)) nnu
npaAMon uHbekumen B ovar bonesnn (Culver, Human Gene Therapy, Mary Ann Liebert,
Inc., Publishers, New York, pp.70-71 (1994)).

Cnocobbl No M300peTeHUA MOryT MpPakTUKOBATbLCA Ha pasfvyHbIX XO03AeBax.
MpegnodtuTenbHble XO039€Ba BKMNIOYAKOT pasHble BMAbl MMEKONUTAKOLWKUX, Takue Kak
4yenosek, NMpMMaTbl, KpOMe YenoBeka, cobaku, KOLKKW, KPYMHbIN poraTbi CKOT, nowaau,
OBUbI U T.M.

[o3npoBKM 4YacTuy, nuNUA-TepaneBTUYECKUA areHT no wusobpetenuio 6yayT
3aBUCETb OT COOTHOLLUEHUSA TepaneBTUYECKOro areHTa v nunuaa u onpeaendatbes no
3aKMIOYEeHN0 Bpaya, HasHavawLllero BBedeHMEe, Ha OCHOBaHWW Bo3pacTa, Beca W
COCTOSAHMA NaumeHTa.

B ogHoOM BapuaHTe uWCnonHeHus, u3obpeTeHne npeagycmaTpuBaeT crnocob
MOOYNALUKN IKCNPECCUMN MONUHYKeoTHaa-MUWLEHN Mnu nonunentuaa. Takve cnocobbl
OOblMHO BKMNIOYAKT BBEAEHME B KOHTaKT KMNETKM C §NUNUMgHOM 4YacTtuuen no
n306peTeHno, acCoLMMPOBAHHON C HYKITEMHOBOM KMCIIOTOW, CNOCOBHOM MOAYNMPOBaTb
3KCNpeccur MNOMUHyKNeoTuga-MuweHn wnuv nonunentuaa. B wcnonb3dyemom TyT
3HaYeHuu, TepMUH "MOOYNUPYIOWMIK" OTHOCUTCA K WU3MEHEHUID  3KCNpPEeCcCcuu
NoNIMHyKNeoTuaa-MuweHn unu nonunentunga. B pasHbIX BapuaHTax WCMONHEHUS,
MOOYyNMPOBaHWE MOXET O3HayaTb MOBbLILEHUE WU YCUNEHWE, WU OHO MOXeT
O3HayaTb MOHWXEHUE UNu ymeHblleHne. Cnocobbl M3MepeHus YpOBHEN 3KCnpeccuu
NOSIMHYKNEOTUAA-MULLIEHN UNU NONUNENTMAA U3BECTHLI U OOCTYNHbI cneumanucTam u
BKMNIOYAIOT, Hanpumep, cnocobbl, UCNOSb3YIOLWME MOSIMMEPA3HYIO LEMNHYK peakuuio ¢
obpaTtHon TpaHckpuntason (RT-PCR) u uMMyHOrMCTOXMMMYECKME MeToauku. B
KOHKPETHBbIX BapuaHTax MCMOMHEHUs, YPOBEHb 3KCMPECCUU MOMUHYKIeoTUAa-MULLEHN
UM nonunenTuaa yBennumBaeTca Unm yMeHbLluaeTca no MeHbller mepe Ha 10%, 20%,
30%, 40%, 50% wnu 6onbwe 4yem Ha 50% nNO cpaBHEHUKD C COOTBETCTBYHOLLUM
KOHTPOSIbHBLIM 3HadeHneM. Hanpumep, ecnu xenartenbHa MOBbILWEHHAA 3Kcnpeccus

nonunentnaga, TO HYKINEUHOBaA KUCIIOTa MOXeT ObITb BEKTOPOM  3KCMNpeccuu,
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BKMNIOYAOLWWM MOMWHYKNEOTUA, KOAUPYIOLLMA XenaTenbHbln nonunentua. C gpyron
CTOPOHbI, €Cnu XernaTenbHa MNOHWXEHHAA 3KCnpeccusa MOMWHyKneoTnaga wnu
nonunenTuaa, TO B 3TOM Crfydae HYKMEeMHOBaa KUCIoTa MOXeT ObiTb, Hanpumep,
aHTUCMbICNOBbLIM  onuroHykneotngom, sSiPHK  wnu  mukpoPHK,  cogepxawimmm
NOSIMHYKNEOTUAHYIO MnocnegoBaTesibHOCTb, KoTopas cneuuduyeckn rmbpmuausyetca ¢
NOSIMHYKNEOTUAOM, KOAUPYKOLLMM MNonunenTua-MulieHb, TeM CcaMbiM  Hapylas
3KCNpeccuro  MOSIMHYKNeoTUAa-MULWLEHN  unuv  nonunentvaa.  AnbTepHaTUBHO,
HYKNenmHoBaa Kucriota MOXeT ObiTb NnasMvaon, KoTopas 3KcrpeccupyeT Takon
aHTuUcMbicnoBon onuroHykneotua, siPHK nnn mukpoPHK.

B oQHOM KOHKpEeTHOM BapuaHTe UCMNOMHEeHus, n3obpeTeHne npeagycmaTpusaeT
crnocob MoaynaAuumM 3KCrpeccuy nonunentvaa KreTKoW, BKMYalwui JOCTaBKy K
KneTke NMNUAHOM YacTuubl, COCTOALLEN U3 UM COCTOSLLEN MO CYLLECTBY U3 KATUOHHOIO
nunuaa cdopmynel (1) (Hanpumep, nunuaa dopmynel (1), (1), (1IV), (V) wnau (VI)),
HenTpaneHoro nunuga, crepona, N3l wnn (of) moguduumnposarHHoro M3 nunuaa,
HanpyMmep, B MOMAPHOM COOTHOWEHUN npuMepHo 35-65% KaTMOHHOro nunuaa
dopmynbl (1), 3-12% HenTpanbHoro nunuga, 15-45% crepona, n 0,5-10% M3C wnm
MoauduumposaHHoro T3 nunuaa, roe nunMaHaa dactuya accouuMmpoBaHa C
HYKNEUMHOBOW KUCMNOTOW, CNOCOBHOW MoaynupoBaTb 3Kcnpeccuio nonunentunga. B
KOHKPETHBIX BapuvaHTax WMCMOMHEHUA, MOJSISIPHOE COOTHOLIEHWE nunuaa cocTaBnsaeT
npubnuantensHo  60/7,5/31/1,5 wnm  57,5/7,5/31,5/3,5 (% wmon. nunuaa
I/DSPC/Chol/M3r-DMG). B  KOHKpEeTHbIX BapuaHTax MCMOfIHEHUS, MORSpPHOe
COOTHOWEHNe  paBHO  npubnuautensHo  50/10/38,5/1,5 (% w™Mon. nunuaa
V/DSPC/Chol/M3r-DMG) wnu npubnuautensHo 50/10/38,5/1,5 (% mon. nunmnaa
VI/DSPC/Chol/l3r-DSG). B gpyron rpynne BapuaHTOB WUCMOMHEHWUA, HEWTpasribHbIN
nunua B Takux komnosuumax samewatotr Ha DPPC, POPC, DOPE wnn SM. B apyromn
rpynne BapuaHToB wucnonHenus, M3 wnu  mogunduumpoBaHHbin M3 nunua
npeactaenaet cobon MNAr-DSG.

B KOHKpEeTHbIX BapuaHTax WUCMOMHEHUsA, TepaneBTUYECKUI areHT BblIOMpalT u3
siPHK, mukpoPHK, aHTUCMBICNIOBOro OnMWUroHykneotMaa w nnasMmuibl, CrnocobHon
akcnpeccuposaTb SiPHK, mnkpoPHK nnu aHtncmeicnoson onuroHykneotus, rae siPHK,
MukpoPHK unu  aHtucmeicnosas PHK  cogepxutT  nonuHykneotng, KOTOpbIN
crneunduyeckn CBA3bIBAETCA C NOSIMHYKNEOTMAOM, KOAVPYIOWUM NonunenTna, unm ero

KOMMSIEMEHTOM, TaK YTOObI SKCnpeccua nonnnentnaga CHm>xanacsb.
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B Opyrvx BapuaHTax UCNOSIHEHWSA, HYKMEUHOBAA KUcnoTa npeacraesnget cobon
nnasMugy, Koavpylwyl nonvnentua unu ero (QyHKUMOHanbHbIA BapuaHT Wnu
dparMeHT, Tak 4TOOBI 3KCNpeccusa nonunentuaa unu ero PyHKUMOHaNbLHOro BapuaHTa
unu coparmeHTa Bospacrana.

B 6nu3kux K 3TMM BapuaHTam WCNOSHEHUd, u3obpeTeHune npeagycmaTpusaeT
crnocob reyeHnsa 6ones3Hn unu paccTporcTBa, XapakTepusyroLeroca Hagskcnpeccuen
nonunentvaga y  cybbekra, Bknwovawwunm  obecnedeHne  Ana cybbekTa
hapmaueBTU4ECKON KOMNO3ULMK NO U306peTEHUIO, B KOTOPOM TepaneBTUYECKUN areHT
BbibupatT mn3 siPHK, MunkpoPHK, aHTucMmbicnoBoro onuroHykneotnga v nnasmuabl,
cnocobHomn akcnpeccuposaTb SIPHK, MMkpoPHK nnn aHTMCMbICNOBON ONIUIOHYKNEOTUA,
n B kotopom siPHK, mukpoPHK unu antncmeicnosas PHK cogepXuT nonvHykneoTtua,
cneunduyeckn CBA3bIBAKOLWMIACA C MOMUHYKIEOTUAOM, KOAMPYIOLWUM MonunenTug unm
ero KOMMMeMeHT.

B ogHoM BapuaHTe ucnosHeHus, apmaueBTUyeckas KOMMO3ULUA COOEPXKUT
NUNUAHYI0 YacTuly, KoTopas COCTOUT M3 UM COCTOUT MO CylecTBy M3 nunuaa A,
DSPC, Chol n NM3r-bMG, Nar-C-DOMG wunu MN3r-DMA, Hanpumep, B MOSISIPHOM
COOTHOLLEHUN NpuMepHO 35-65% kaTtunoHHoro nunuaa dpopmyns! (1) (Hanpumep, nunuaa
dopmynel (1), (1), (1V), (V) unm (V1)), 3-12% HenTpanbHoro nunnaa, 15-45% crepona,
n 0,5-10% N3l mnn moaudumumnposaxHoro M3l nunnga Nar-bMG, N3r-C-DOMG wnum
M3r-DMA, rge nunuaHasa YacTvua accouumpoBaHa ¢ TepaneBTUYECKON HYKITEeUHOBOW
KMCNOTOW. B KOHKPETHbIX BapuvaHTax WUCMNOMHEHUS, MOMNAPHOE COOTHOLWEHME nunuaa
cocTtaengeT npuonuautensHo 60/7,5/31/1,5 wnun 57,5/7,5/31,5/3,5 (% mon. nunmnaa
I/DSPC/Chol/M3r-DMG). B  KOHKpEeTHbIX BapuaHTax MCMOfIHEHUS, MORSpHOe
COOTHOWEHNe  paBHO  npubnuautensHo  50/10/38,5/1,5 (% w™Mon. nunuaa
V/DSPC/Chol/M3r-DMG) wnun npubnuautensHo 50/10/38,5/1,5 (% wmon. nunmnaa
VI/DSPC/Chol/l3r-DSG). B gpyrow rpynne BapuaHTOB WUCMOMHEHWUA, HeWTpasribHbIN
nunua B Takux komnosuumax samewatotr Ha DPPC, POPC, DOPE wnn SM. B apyron
rpynne BapuaHToB wucnonHenus, M3 wnu  mogunduumpoBaHHbin M3 nunua
npeactaenaet codbon MNar-DSG.

B opyrom 65vM3koM BapuvaHTe UCMNOMNHEHUs, u3obpeTeHne BKMNoYaeT crnocob
neyeHns OOMe3HM WNW  PacCTPOWCTBA, XapaKTepu3YILLEerocs HaaaKcrnpeccuemn
nonunentvaga y  cybbekra, Bknwovawwunm  obecnedeHne  ana cybbekTa

d)apMaLleBTquCKOVI KoOMnNo3nuuun no M306peTeHVII-0, B KOTOpOVI TepaﬂeBTquCKMVI areHT
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npegcrasnaeT cobor nnasmuay, KogupyoLLy nonunentua unu ero yHKUMOHasbHbIN
BapuaHT unu pparmMeHT.

N30bpeTeHne panee npeagycmaTtpuBaeT cnocob WHAYUMPOBAHUA WMMMYHHOTO
oTBeTa y cybbekTa, BKMovawLwmin obecnevyeHne ang cydbbekta dapMaueBTUYECKON
KOMNO3nLumn Nno n3obpeTeHnto, B KOTOPOW TepaneBTUYECKUIN areHT npeacTtasnsaeT cobon
UMMYHOCTUMYTUPYIOLLMIA OSNIUIOHYKNeoTua. B onpegeneHHbIX BapnaHTax UCMOMNHEHUS,
UMMYHHbIA OTBET SABMSETCA rymoparnbHbiM WX MyKO3anbHbIM MMMYHHbIM OTBETOM,
COCTOUT N3 unu coctouT No cyuwectey us nunuga A, DSPC, Chol n N3r-bMaG, Mar-Cc-
DOMG wnu M3r-DMA, Hanpumep, B MOMSFPHOM COOTHOLUEHUU MpUMepHO 35-65%
KaTMoHHoro nunuaa gpopmyns! () (Hanpumep, nunuga dopmynsl (I1), (1), (1V), (V) nnu
V1)), 3-12% HentpanbHoro nunuaa, 15-45% crepona, n 0,5-10% M3 wnu
MmogudpuumposanHoro M3l nunnga M3r-DMG, M3r-C-DOMG wnu T3M-DMA, rae
nunuaHasa 4actuvua accoummpoBaHa C TepaneBTUYECKOW HYKMEeMHOBOW Kucnoton. B
KOHKPETHbIX BapuaHTax WCMNOMHEHUSA, MOMSPHOE COOTHOLLEHME nunuaa cocTaBngaet
npubnuauntensHo  60/7,5/31/1,5 wnn  57,5/7,5/31,5/3,5 (% wmon. nunuaa
I/DSPC/Chol/lT3Nr-DMG). B  KOHKPETHbIX BapuaHTax WCMOMHEHUS, MONApHoe
COOTHOWEHNe paBHO npubnuautensHo  50/10/38,5/1,5 (% w™Mon. nunuaa
V/DSPC/Chol/M3r-DMG) wnun npubnuautensHo 50/10/38,5/1,5 (% wmon. nunmnpa
VI/DSPC/Chol/lM3r-DSG). B gpyron rpynne BapuaHTOB WUCMOMHEHWUA, HEWTpasribHbIN
nunua B Takux komnoauumax samewatot Ha DPPC, POPC, DOPE wnn SM. B apyromn
rpynne BapuaHToB wucnonHenus, M3 wnu  mogunduumpoBaHHbin M3 nunua
npeactaenaet cobon MNAr-DSG.

B OononHuTenbHbIX BapuaHTax UCMNOMHEHUs, dapmaueBTMyeckass KOMNo3uums
npegocrtaBnaeTcd CybbekTy B KOMOMHauMM C BaKUMHOW WU aHTUIEHOM. Takum
obpasomMm, n3obpeTeHMe camMo npegycMaTpuBaeT BaKUWMHbLI, BKNKOYawwue nunuaHble
yactvubl nNo  u30bpeTeHuto,  KoTopble  coaepXaT  UMMYHOCTUMYSMPYIOLLUIA
ONMUIOHYKIeoTNa, U TakkKe acCoOUMUPOBAaHbI C aHTUIEHOM, UMMYHHbIW OTBET Ha KOTOPbIN
ABNFAEeTCA XenaTenbHbiM. B KOHKPETHbIX BapuvaHTax WUCMOMHEHUSA, aHTUreH ABnseTca
ONyXOoSieBbIM aHTUIEHOM WS acCcouMMpoBaH C UHEKLMOHHLIM areHTOM, TakuM Kak,
Hanpumep, BUpyc, baktepusa unv napasumr.

PasnunyHble onyxoneBble aHTUreHbl, aHTUreHbl WH(EKUMOHHBIX areHToB W
aHTUreHbl, accouuMvpoBaHHble C  OpYyrMMM  OONe3HAMM, XOpOLIO  WU3BECTHbI
cneumnanucTtaMm M UX NpUMepbl ONUCaHbl B MpUBEAEHHbIX TYT ccbinkax. [Mpumepsl

aHTUIeHoB, nNpuUrogHbiXx AOnd wucnosib3oBaHUA Mo l/l306peTeHV|lO, BKnoyaT, 06e3
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orpaHunyeHus, nonvnentugble aHTureHbl U JHK-aHTUreHbl. KoHkpeTHbIMM NpuMepamu
aHTUreHOB HBMIFAIOTCA aHTUreHbl renatmta A, renatmta B, ocnbl, nonuommenuta,
cnbupckon a3Bbl, rpunna, Tudga, ctonbHaka, Kopu, poTaBvpyca, AMpTepun, KOKNLa,
Tybepkynesa u kpacHyxv. B ogHOM BapuaHTe WUCMOMNHEHUsA, aHTUreH npeacraengeT
cobon pekoMBUHaHTHBLIN aHTUreH renatuta B. B pgpyrux acnekrtax, aHTureH
npegcraenseTr cobon pekoMOBWHaHTHBLIM aHTUreH renatuta A. B gpyrom acnekre,
aHTUreH 4BNGeTCA  OMNyXoneBbiM  aHTUreHoMm. [llpumMepamu  Takux  OMyXOfb-
accoummpoBaHHblx aHTureHos asnsaTca MUC-1, anturen EBV (Bupyc OnwreinHa-
Bapp) v aHTUreHbl, accoummpoBaHHble ¢ numdomon bepkutta. B gononHutensHom
acnekte, aHTUreH npegcraBnaeTr cobon pPeKoOMOWHAHTHbLIN aHTUreH TUpOo3nHasa-
poacTBeHHoro 6enka onyxoneBoro aHtureHa. KeanuduumpoBaHHbIM crieumManuctam
OyayT U3BECTHbI ApYrne aHTUreHbl, NPUroaHble s UCNonNb30BaHWA Mo N306peTeHunto.
Onyxonb-accouuMnpoBaHHble aHTUreHbl, MNPUrogHble ANA UCMOSb30BaHUA B
AaHHOM n300peTeHnKn, BKIKYalT Kak MyTUPOBaHHblE, TaKk U HEMYTUPOBaHHbIE
MOReKyrnbl, KOTOpble MOTyT 6bITb UHONMKATUBHLIMK AN OAHOrO TUNAa OMyxosiv, oBLWUMM
ANs HECKOSNbKUX TUMOB OMyXOMEW W/MNM 3KCNPEeCcCUpoBaTbCA WUCKMOYUTENBHO UK
Hag3KcnpeccupoBaTbCs B OMYXOSEBLIX KETKax B OTAWYME OT HOPMarbHbIX KreTok. B
AonosiHeHne K 6enkam 1 rmmkonpoTenHam, Obin Takke OKYMEHTanbHO 3adoMKCUpoBaH
onyxornb-cneunuyecknin -~ xapaktep  SKCnpeccun  YyrneBogoB,  FaHrmmosnaos,
rIMKONMNUA0B U MYUUHOB. TUNUYHBIE NPUMEPDLI ONYXO0Sb-aCCOUUNPOBAHHbLIX aHTUTEHOB
ANs UCMONb30BaHUS B MPOTMBOPAKOBLIX BaKUMHaX MO HacToAweMy u3obpeTeHuto
BKMNIOYAOT BeNKoBble NPOAYKTbl OHKOrEHOB, rEeHbI-CYNPECCOpbl ONyXonen n gpyrue reHsol
C MyTauusaMy unu nepecTtpomkamu, YHUKasribHbIMKU A5 ONyXONEBbIX KIETOK, MPOAYKThbI
peakTUBUPOBAHHbLIX 3MOPUOHASbHBLIX TEHOB, KapuUWHOSMOpPUOHAmNbHbIE AaHTUrEHBbI,
aHTUreHsb! TKaHb-CNeunguyeckon (HO He onyxonb-cneumguyeckomn)
AnddepeHUMpoBKY, peuenTopbl (akTopa pocTa, YrneBOAHble OCTaTKM KNETOYHOWM
NOBEPXHOCTHU, YyXXepOoaHble BUPYCHbIe Bernku 1 psaa apyrmx cob6CTBEHHbIX 6enKoB.
KOoHKpeTHble BapuaHTbl MCMOMHEHUS OMyXOMfb-aCcCoOLMUPOBaHHbLIX aHTUMEHOB
BKMNIOYAKOT, Hanpumep, MYTUPOBaHHble aHTUreHbl, Takue Kak 6enkoBble MPOAYKTbI
NPOTOOHKOreHoB Ras p21, oHKoreHbl onyxonesBbix cynpeccopoB p53 u BCR-abl, a
Takke CDK4, MUM1, kacnasy 8, n BeTa-kaTeHUH; HaA3KCNpeccupyemble aHTUreHbl,
Takne Kak ranektuH 4, ranektmH 9, kapboaHruapasa, anbgosasa A, PRAME, Her2/neu,
ErbB-2 n KSA, kapunmHOSMBpuoHanbHble aHTUreHbl, Takne Kak anbda-gpetonpoTenH

(AFP), yenoeeyecknn xopmoroHagoTponnH (hCG); cobCTBEHHbIE aHTUMEHbI, TakUe Kak
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KapumHoaMmbpuoHanbHbin  aHTureH (CEA) w©  aHTurenol  andpdepeHumpoBKu
MenaHouuToB, Takue kak Mart 1/Melan A, gp100, gp75, TupoauHasa, TRP1 un TRP2;
npocTaTa-accounMMpoBaHHble aHTUreHbl, Takne kak PSA, PAP, PSMA, PSM-P1 n PSM-
P2; npoaykTbl peakTMBMPOBaHHbIX 3MOpUOHarnbHbIX reHoB, Takme kak MAGE 1, MAGE
3, MAGE 4, GAGE 1, GAGE 2, BAGE, RAGE, v gpyrve aHTureHbol paka simyka, Takme
kak NY-ESO1, SSX2 u SCP1; MyuuHbl, Takme kak Muc-1 n Muc-2; raHrnmosuabl, Takme
kak GM2, GD2 n GD3, HenTpanbHble rMUKONUNUALI U TNUKONPOTEUHbI, TakMe Kak
Lewis (y) n globo-H; u rmnkonpoTtenHbl, Takne kak Tn, aHTureH TomncoHa-PpuaeHpanxa
(Thompson-Freidenreich) (TF) n sTn. Hactoqwee un3obpeteHne Takke BKNOYaeT B
KayecTBe OMyXomfb-acCoOUUMPOBAHHbLIX AHTUrEHOB NU3aTbl LUENbHbLIX KIETOK MU
ONYyXOJSieBbIX KIMETOK, a TakKkKe WX MMMYHOreHHble KOMMOHEHTbl, a TaKke WAWNOTUMbI
UMMYHOrNobynuHa, 3SKcnpeccupyemble MNpU MOHOKIOHanbHbIX nponudepaumnax B-
KNeToK AN Ncnonb3oBaHUA NpoTuB B-KNeTOYHbIX MMM oM.

MaTtoreHbl BkMNOYaloT, 6e€3 orpaHNYeHUs, MHMEKUMOHHBbIE areHTbl, Hanpumep,
BUPYCbl, KOTOpPbIE MHMULMPYIOT MAEKONUTaKLWMX, B YacTHOCTH, YeroBeka. [Mpumepsl
MHEKLMOHHBIX BUPYCOB BKIIKOYaKT, 6e3 orpaHudeHus: petpoBupychl (Retroviridae)
(Hanpumep, BUpPYCbl UMMMyHOAedMmuMTa YenoBeka, Takve kak BUY-1  (takke
HasbiBaembln HTLV-IIl, LAV vnun HTLV-III/LAV vnu BUY-III; v gpyrue nsonartbl, Takne
kak BWY-LP; nukopHaBupychl (Picornaviridae) (Hanpumep, BUpYyCbl NOAMOMUENUTA,
BUPYC renatuta A; 3HTEPOBUPYCbI, BUPYCbI repnetnyeckon aHrmHbl (Kokcaku) yenoseka,
PUHOBUPYCLI, 3XoBUpYycChbl); kKanuuusupycbl (Calciviridae) (Hanpumep, LWTaMMBbl,
BbI3blBalOLLME racTPOIHTEPUT); Toraempychl (Togaviridae) (Hanpumep, BUPYCbl KOHCKOTO
3HuedanuTa, BUpYCbl KpacHyxu); pnasusupycsl (Flaviridae) (Hanpumep, Bupycbl geHre,
BUPYCbl 3HUedanuTa, BUPYCbl XeNTOW nuxopagku); KopoHoBupyckl (Coronoviridae)
(Hanpumep, kopoHaBupychl); pabposupycbl (Rhabdoviradae) (Hanpumep, BupycChl
BE3UKYNAPHOro CcToMatuTa, BUpYCbl 6GelleHcTBa); KopoHasupycbl (Coronaviridae)
(HanpumMmep, kopoHaBupychl); pabposupycbl (Rhabdoviradae) (Hanpumep, Bupychl
BE3UKYIAPHOro ctomaTtuTa, Bupychl 6eleHcTtsa); punosupycsl (Filoviridae) (Hanpumep,
BUPYCbI Nxopaaku abona); napamukcosupycol (Paramyxoviridae) (Hanpumep, BUpyChbl
naparpunna, BUPYC CBUHKW, BUPYC KOpPWU, PeCcnUpaTopHO-CUHUMTUANLHBIA BUPYC);
opTomukcosupycel (Orthomyxoviridae) (Hanpumep, Bupycbl rpunna); ©GyHraBuMpychbl
(Bungaviridae) (Hanpumep, Bupycbl XaHTaaH (Hantaan), supycbl 6yHra, pnebosupycel
n Bupycbl remopparudeckon nuxopagku Kouro-Kpbeim (Nairo)); apeHaBupychl

(Arenaviridae) (Bupycbl remopparudeckon nmuxopagku), peosupycbl (Reoviridae)
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(Hanpumep, peosupycbl unu 6Gusupychl (biviurses) u poTaeBupychbl); GUpHaBUpPYChbI
(Birnaviridae); renagHasupycbl (Hepadnaviridae) (Bupyc renatuta B); napBoBupychl
(Parvovirida) (napsoBupychbl); nanosaeupycbl (Papovaviridae) (Bupycbl nanumnmomsbl,
BUPYCbl MONMOMbI); ageHoBupycbl (Adenoviridae) (BOMbLWKWHCTBO aaeHOBUPYCOB);
repnecsupychbl (Herpesviridae) (Bupyc npoctoro repneca (HSV) 1 u 2, Bupyc BeTpaHon
ocnbl, yutoMeranosupyc (CMV), repnecsupyc; nokceupycsl (Poxviridae) (Bupycbl ocribl,
BUPYCbl KOPOBbLEWN OCMbI, MOKCBUPYCHI); U npuaosupycel (Iridoviridae) (Hanpumep, Bupyc
abpuKaHCKOM 4YyMbl CBUHEMN); WU HeKnaccuuumpoBaHHble BUPYCbl (HanpuMmep,
aTuonornyeckne areHTbl rybyatom 3Huedpanonatuu, areHT renatuTa-gensra
(cunTaeTca gedekTHbIM caTennuToM BUpyca renatuta B), areHTol He-A, He-B renatunta
(knacc  1=BHyTpeHHe (internally) nepepaBaembli; Knacc 2=napeHTepanbHo
nepegasaembit (T.e., renatut C); "Hopyonk" (Norwalk) u poactBeHHble BUpPYChbI, U
acTpoBUpYChbl).

Y NO3BOHOYHbIX >KMBOTHbIX B KayecTBe aHTUIEeHOB BbICTYNAKT Takxe
rpamoTpuuaTensbHble U rpamnonoxutensHble 6aktepun. Takue rpamnonoXuTenbHble
Daktepuun BknoyarT, 6e3 orpaHndenus, Buabsl Pasteurella, Buabl Staphylococci n Buapl
Streptococcus. [pamoTpuuatenbHble ©Haktepum  BKAOYaT, 6e3  orpaHuyeHus,
Escherichia coli, Bugbl Pseudomonas un Bugbl Salmonella. KoHkpeTHble npumepsbl
WHGEKUMOHHBIX BakTepun BKN4YalT, 6e3 orpaHmyeHna: Helicobacterpyloris, Borelia
burgdorferi, Legionella pneumophilia, Mycobacteria sps (Hanpumep, M. tuberculosis, M.
avium, M. intracellulare, M. kansaii, M. gordonae), Staphylococcus aureus, Neisseria
gonorrhoeae, Neisseria meningitidis, Listeria monocytogenes, Streptococcus pyogenes
(ctpenTtokokk rpynnbl  A), Streptococcus agalactiae (cTpenTokokk rpynnbl  B),
Streptococcus (rpynna viridans), Streptococcus faecalis, Streptococcus bovis,
Streptococcus (aHaspobHble BuMAbl), Streptococcus pneumoniae, naToOreHHble
Campylobacter sp., Enterococcus sp., Haemophilus infuenzae, Bacillus antracis,
corynebacterium diphtheriae, corynebacterium sp., Erysipelothrix rhusiopathiae,
Clostridium perfringers, Clostridium tetani, Enterobacter aerogenes, Klebsiella
pneumoniae, Pasturella multocida, Bacteroides sp., Fusobacterium nucleatum,
Streptobacillus moniliformis, Treponema pallidium, Treponema pertenue, Leptospira,
Rickettsia, n Actinomyces israelii.

JdononHutensHble NpUMepbl MNATOreHOB  BKMOYalwT, ©6e3  orpaHuyeHus,
WHEKLUNOHHBbIE TPUBLI, UHMUUMPYIOLIME MAEKONUTAKLWMX, B YaCcTHOCTU, 4enoBeka.

MpymMmepbl UWHGEKUUOHHBLIX rpuboB BkN4YawT, 6e3 orpaHudeHus: Cryptococcus
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neoformans, Histoplasma capsulatum, Coccidioides immitis, Blastomyces dermatitidis,
Chlamydia trachomatis, Candida albicans. [MpumMepbl WHMPEKLMOHHBLIX MNapasnToB
BkntoyaT Plasmodium, Takue kak Plasmodium falciparum, Plasmodium malariae,
Plasmodium ovale u Plasmodium vivax. [Opyrue WHPEKUNOHHbIE OpraHu3Mbl
(HanpumMmep, npocTenwmne) BrovarT Toxoplasma gondii.

dapmMaLeBTMYECKME KOMNO3ULINK

B ogHoOM  BapuaHTe  MCNOMHEHUs, K300peTeHMe  npeaycMmatpuBaeT
hapMaueBTUYECKME KOMMO3ULMKM, COAEpXKalLMe areHT Ha OCHOBE HYKNEMHOBOW
KMCNOTbl, WAEHTU(PUUMPYEMBIA MO OMNUCAHHOM TYT MOAESNIM CKPUHWUHIa MeYyYeHwu.
KoMmnosnuua Bkntovaet areHT, Hanpumep, dsPHK, n dpapmauestnyeckn npuemnemsbin
HocuTenb. dPapmaueBTMYecKaa KOMMNO3MUMA npurogHa Ans nedeHua GonesHu wunu
paccTponcTBa, acCoOUMMPOBAHHOIO C 3KCMpPEecCUern WM akTUBHOCTbID reHa. Takue
hapmaueBTUYECKME KOMMO3ULMKN  COCTaBRAKTCA B COOTBECTBUM CO CMOCOOOM
poctaBkn. OOHMM U3 NPUMEPOM  SABMIAKOTCA KOMMNO3ULMK, COCTaBfIEHHblE AN
CUCTEMHOIO BBEAEHUA NyTEM NapeHTepanbHOW JOCTaBKMU.

dapmaueBTMYECKME KOMMO3MLUK, BKAKOYAKOLWMNE UOEHTUDULMPOBAHHBIA areHT,
BBOOATCA B [03aX, AOCTATOYHbIX AN WHIMOMPOBAHMA 3KCMPECCUM TEHA-MULLEHN,
Hanpumep, reHa akrtopa VII. B obwem, npurogHaa posa areHta dsPHK 6yget
HaxoamnTbcsa B UHTepBane 3HadeHun ot 0,01 go 5,0 munnurpaMmm Ha kunorpamm Beca
Tena peumnueHTa B CyTku, oObl4HO, B MHTEPBane 3HadYeHun ot 1 Mukporpamma go 1 mr
Ha Kunorpamm Beca Tena B CyTku. dapmaueBTmyeckasi KOMMNO3MuMs MOXET OblTb
BBeAeHa pa3 B AeHb unn dsPHK MoxeT 6bITh BBEAEHa B BUAE ABYX, TpeX unu bonbLue
noaao3 € COOTBETCTBYKOLMMM MHTEPBanamMu Ha MPOTSKEHUM [OHA WK Jaxe C
NCNOSIb30BaHNEM HENPEPLIBHOW WMHAY3UM MM OOCTaBKM C MOMOLLBID KOMMO3ULUK C
perynupyembiM BbicBObOXaeHneM. B atom cnyyae, dsPHK, cogepxaluasnca B kaxaou
noaaose, AormkHa ObITb COOTBETCTBEHHO MeHbLUE Ans obecnevyeHns NoHON CyTOYHOM
aosbl. [JosnpoBaHHaa dopma Takke MOXeT OblTb obbeAMHeHa Ana AOCTaBKM Ha
NPOTSXXEHMUN HECKOSBbKUX OHEW, HAaNpUMeEpP, C UCNOSb30BaHNEM OObIYHOM KOMMO3NLMK C
3aMeasIEHHbIM BbICBOBOXAEHUEM, KoTopas obecneunBaet 3aMeasieHHoe
BbicBO6OXaeHMe dsPHK Ha npoTtaxkeHun nepunoga B Heckonbko AHen. Komnosuuum c
3aMeasieHHbIM  BbICBODOXAEHUEM XOPOLIO M3BECTHbl cneuuManuctam u OCOBEHHO
NPUrogHbl ANa BarMHanbHOW 4OCTaBKM areHTOB, KOTopask MOXET BbiTb UCMONb30BaHa C
areHTamm no u3obpeTeHuio. B 9TOM BapuaHTe UCMNONHEHMA A03upoBaHHasa ¢opma

COAEPKUT COOTBETCTBYIOLLMNE KpaTHbIE BEJTUHYUHDbI CYTO‘-IHOVI A03bl.
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KBanudpuumpoBaHHoMy cneumanucty 6yaeT MOHATHO, 4TO onpedeneHHble
hakTopbl MOTYT MOBNUATbL Ha 403y U BbIOOp BpEeMEHU BBEAEHUS, HEOBXOauMble Ans
3hpeKTUBHOIo neyeHnsa cybvekTa, BkroYvada, 6e3 orpaHMYeHun, TSHKeCTb BONesHn nnu
paccTponcTBa, npegblaywee nedyeHune, obllee COCTOSHME 300pOBbA M/MNK BO3pacT
cybbekta, U apyrme umewwmeca 6onesnHn. Kpome Toro, neveHue cybbekTa
TepaneBTMYeCkn 3PPEKTUBHBIM KONIMYECTBOM KOMMO3ULMN MOXET BKMOYaTb OANH KYpC
nevyeHna unu pag KypcoB nedeHunsa. OueHka adpdeKkTUBHBIX O03 U in vivo NnepuoaoB
nonyebiBeAeHUa aAna nHameuayaneHblx dsPHK, oxBaTbiBaeMbIX N30bpeTeHneM, MOXET
ObITb BbIMNOSIHEHA C UCMNOSIb30BaHUEM OObIYHON METOAOSIOMMU UM HA OCHOBaHWWN in Vivo
UCNbITAHUMA C UCMNOSIb30BAHUEM MPUIOQHON XMBOTHOW MOENMU, Kak ONMcaHo B ApYromM
pasgene gaHHOW 3asBKU.

B KOHKpPETHbIX BapuaHTax WCMONHEHUs, dapMaLeBTUYECKME KOMMO3NLIUN,
cogepxawme 4vactuubl NUNUO-HYKIEMHOBas KUCoTa Mo M306peTeHuto, NonyyarT B
COOTBETCTBUM CO CTaHAapTHbIMM METOAMKaMM, W OHW OOMNOSIHUTESNBbHO coaepxaTt
hbapmaueBTUdeCkM  npuemnembin  HocuTenb. Kak  npaBuno, B KkayecTBe
hapmMaueBTU4ECKM npuemMnemMoro Hocutena 6OyaeT UCnonb3oBaTbCA HOPMaribHbIN
coneBov pacTteop. [pyrMe nNpurogHble HOCUTENM BKKOYAKT, HanpuMmep, Boay,
3abydepeHHyto Boay, 0,9% coneBon pacteop, 0,3% rmuuMH W T.N., BKNKO4Yas
rMUKONPOTENHBI ANA MOBbILWEHUS CTAabUNBHOCTU, TakMe Kak anbOyMWH, NIMNONPOTENH,
rmobynuH n T1.4. B KkoMnosuvuusax, cogepxawumx CONeBOW pacTBOp WU Apyrue
cogepxalme Ccofib HOCUTENW, HOCUTENb MNPeanoyTUTENBHO NpubaBnAKT nocne
opMMPOBaHMA NUNUAHBLIX 4YacTul. Takum obpasoMm, nocne GOpPMUPOBaHUS
KOMMNO3ULMA NUNUA-HYKIIEMHOBAsA KWUCROTa, KOMMNO3MUMM MOryT O6biTb pasbaBneHbl
hapMaLeBTUYECKN MPUEMIIEMBIMU HOCUTENSAMM, TakMMKM Kak HOpMasibHbIA CONEBOWM
pacTBop.

Mony4yeHHble apmaueBTMyeckue npenapatbl MOryT O6biTb CTEPUNU30BaHbI
0ObIYHBIMUK, XOPOLIO M3BECTHBIMWU MeToAaMu cTepunusaumn. BoaHble pacTBopbl MOryT
ObITb 3aTEM ynakoBaHbl AN UCMOMb30BaHUA UMK NPOUNBTPOBaHbl B acenTUYECKUX
YCNoBUSAX U IMODUNN3NPOBaHBI, NpUYeM NMopunmsanpoBaHHbI npenapaTt o6bLeaANHAIT
CO CTEPUIbHbIM BOOHbLIM pacTBOPOM nepeq BeegeHneMm. Komnosmumm MoryT cogepxaTb
hapMaLeBTUYECKN MPUEMIEMbIE BCMOMOraTefnbHble BeELLecTBa, Heobxoaumble Ans
NpubnuxeHnsa K U3NONONMYECKMM YCITIOBUAM, TakMe Kak areHTbl perynuposku pH un
OydepHble areHTbl, areHTbl PErynMpoBKM TOHUYHOCTU U T.M., HANPUMEP, aLeTaT HaTpu4,

laktat HaTtpua, Xnopua HaTtpud, Xrnopua Kanud, Xnopua Kanbund w“u T1.4.
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[dononHutensHO, nNUNMAHas CyCNeH3Ua MOXeT coAepXaTb 3awuTHble areHTbl Ang
nuNuAoB, KOTopble 3aluLalnT nMnuasl OT NoBpeXaeHUsa CBODOAHbIMU pagukanamun u
nunugnepokcugason npu  xpaHeHun. [purogHbiMM  ABRAKOTCA  NMNOQUIbHBbIE
norroTuTenn cBOBOAHLIX paguKkarnoB, Takue Kak O-TOoKogeposn v BOAOpacTBOPUMBbIE
cneundudeckne no OTHOLIEHUIKO K Kene3y KoMnnekcoobpasoBaTenu, Takue Kak
heppUoKcamMuH.

KoHueHTpauua nunngHbIX 4acTul, UM 4YacTuy, NUNUA-HyKNnenmHoBaa Kucrota B
hapmaueBTUHECKMX KOMNO3ULMAX MOXET MEHATLCA B LUMPOKUX npegenax, Hanpumep,
oT MeHee npumMepHo 0,01%, obbI4YHO, OT KONUYECTBA, PaBHOIO UIK MO MEHbLUEN Mepe
onuskoro k npumepHo 0,05-5%, go 10-30% mac., n BbibupaeTca NPEUMyLLECTBEHHO C
y4eToM OO6BbEMOB XWMOKUX KOMMOHEHTOB, BA3KOCTEW U T.O4., B COOTBETCTBUU C
BblOpaHHbLIM KOHKPETHLIM Cnocobom BBeaAeHUA. Hanpumep, KoHUeHTpaumsa MoXeT ObiTb
yBenuyeHa And yMeHbLUEHUS XWOKOCTHOW Harpysku, acCoOUMMPOBaHHOW C NEYeHnEM.
OT0 MoXeT ObiITb O0COBEHHO XenaTenbHbiM ANA MauMeHTOB C  aTepocKrepos-
accounnpoBaHHON 3aCTOMHOW CepAeYHON HEeAOCTaTOYHOCTbIO UMK TSKeron ¢opmon
rMnNepTeH3nn. AnbTepHaATUBHO, KOMIMMEKCHI, COCTOSALLME M3 NUNUOOB, BbI3bIBAKOLLUX
pasgpaxeHue, MoryT 6biTb pasbaBneHbl 40 HU3KMX KOHLEHTpaUUN Ans YMEeHbLUEHUA
BOocnaneHna B MecTe BBedeHuda. B ogHoM rpynne BapuaHTOB  UCMOSHEHUS,
HYKNenHoBaqa kucnoTta 6ygeT UMeTb NPUCOEAVHEHHYIO MEeTKY 1 ByaeT Mcnonb3oBaTbCA
AN OWarHOCTUKM (MyTEM YKasaHWa MPUCYTCTBUA KOMMIIEMEHTAPHON HYKNEWHOBOWM
Kncnotbl). B aToM cnydyae, KonvyecTBO BBEAEHHbIX KOMMMekcoB OyaeT 3aBuceTb OT
KOHKPETHOW MCMNONb3yeMON METKW, AuarHoctupyemoro 60ne3HEeHHOro COCTOAHUA U
CY)XOAEHNA Bpava-knMHMUMcTa, HO O0OblMHO ©OyaeT HaxoAuTbCA B UWHTepBane oT
npumepHo 0,01 go npumepHo 50 Mr Ha kunorpamm Beca Tena, NpeanoyTUTENbHO, OT
npumepHo 0,1 4o npumepHo 5 MI/Kr Beca Tena.

Kak oTMeyanocb Bblwe, YacTuubl NUNUA-TepaneBTUYECKUI areHT (Hanpumep,
HYKNEeMHoBasg KucnoTta) no u30bpeTeHud MOryT coaepxaTb MOoAUPUUUPOBaHHbIE
nonuatunedrnukonem (M3  dochonumnngel, M3lM-uepamua wnu  nunNuAabl,
MoaAMUUMPOBaHHbIE raHrnuosngom Gymi unu  gpyrve  nunugel, 3dEKTUBHO
npegoTepalwjarime wnu  orpaHuvyuBalowme  arperaumio. [NpubasneHne  Takux
KOMMNOHEHTOB He NPOCTO NpefoTBpallaeT arperauymio komnnekca. Ckopee, OHO MOXeT
Takke obecneynBaTb CpeAcTBa YBENUYEHUA nepuoda XWU3HU B LUPKyNauum U

yBEINNU4EeHUA JOCTaBKKU KOMMNO3NLUK NUNUA-HyKrnenHoBaa KUCnoTa K TKaHAM-MULLEHAM.
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N30bpeTeHne Takke npeaycMaTpuBaeT KOMMO3ULUMK NUNUA-TEPaneBTUYECKUN
areHT B d¢opme Habopa. Habop TunmyHo 6ygeT COCTOATb M3  KOHTEMHepa,
pasgeneHHoro Ha oTAeneHus ang pasMeLlleHna pasnuyHbiX aneMmeHToB Habopa. Habop
Oyaet cogepxaTb vacTvubl unu dapmaueBTUYECKME KOMMO3ULUMKM N0 U3obpeTeHunto,
npeanoyTUTENbHO, B AEermapaTtMpoBaHHOM WM KOHLEHTPUpPOBaHHOW opMe, C
WHCTPYKUMAMM MO UX perngpataumm unu passBeeHuo U BBeAeHU0. B onpeaeneHHbIX
BapuMaHTax MWCMNOSIHEHUS, YacTuubl coaepXaT aKTUBHbIM areHT, Toraa Kak B Opyrux
BapuaHTax UCMOMMHEHNUA OHU €ro He cogepxar.

dapmMaueBTMYECKMEe KOMMO3NUMK, cogepXkalme areHT, MaeHTUUUUpOBaHHbIV
Ha MOAENU CKPUHMHIa NevYeHu, MoryT ObiTb BBEAEHbI PAAOM CNocoboB B 3aBUCUMOCTU
OT XenaTeslbHOCTM MECTHOrO WM CUCTEMHONO JIeYEeHUs M OT y4yacTka JieyeHus.
BeBegeHne MOXeT OblTb MECTHbIM, JIErOYHbIM, HanpuMep, MNyTeM WHranAuumM wunu
MHCYD DALMY NOPOLLKOB WM a3po30fen, B TOM 4YMCNE C MOMOLLLIO pacnbifiMTens;
WHTpaTpaxeasibHbIM, WHTpaHasasibHbIM, 3nNuaepManbHbiIM U TpaHcaepMarsribHbIM)
nepoparnbHbIM UK NapeHTepanbHbiM. BBeAeHWe Takke MOXET ObiTb paccYnTaHo Ha To,
4yTObObLI 0BecneUnTb NPEANOUTUTESNBbHYIO NOoKanM3aunilo B onpeaeneHHbIX TKaHaX nyTem
MECTHOW OOCTaBKW, HAaNpuUMep, NyTeM NPSIMON BHYTPUCYCTAaBHOW MHBEKLUM B CYyCTaBbl,
nyTeM peKkTanbHOro BBEAEHUS OANA NMPAMOM AOCTaBKU B NULLEBAPUTENBHBIN TPaKT U
KULWEYHUK, NMYTEM WMHTpaBarnHanbHOro BBEAEHUA AONA OOCTaBKM B LUENKY MaTKu U
Brnaranuiie, nNyTeM UWHTpaBUTpeanbHOro BBEAEHUS Ans OO0CTaBkM B rnas.
MapeHTepanbHOE BBEAEHME  BKIOYAET BHYTPUBEHHYIO, BHYTpUapTepuanbHYyILo,
BHYTPUCYCTABHYIO, MOOKOXHYIK, MWHTPaAnNEepuUTOHEanbHyld UMW BHYTPUMbILLEYHYIO
WHBEKUMIO UNKU MHAY3UKO, UKW BHYTPUYEPENHOE, HanpuMmep, WHTpaTekanbHoe unu
WHTPaBEHTPUKYIISIPHOE, BBEAEHME.

dapmaueBTMYEeCcKMEe KOMMO3UMLMU U COCTaBbl ANA MECTHOrO BBEAEHUS MOryT
cogepxaTb TpaHcAepMaribHble NNacTbipy, XUOKAE MasW, JIOCbOHbI, KPEMbI, renu,
Kannu, cynnosuvTopuu, Cnpewn, XMAKOCTU U nopolkn. OB6bluHble dhapMaueBTUYECKUNE
HOCUTENN, BOAHbIE, MOPOLLKOOOPA3HbLIE MMKN XUPOBbIE OCHOBLI, 3aryctutenn u T.0.
MOryT OblTb HEOBXOAUMBIMKM UMK XenaTenbHbIMU. Takke NPUrogHbIMU MOTYT BbiTb
npesepBaTuBbl, NepvyaTkm M T.N. C HaHECEHHbIM MOKpbITUEM. [lpeanovTUTEnbHbIE
cocTaBbl ANA MECTHOrO nNpUMEHEHUA BKMAOYalOT Takue, B KoTopbix dsPHK no
N306peTeHNI0O HaXOOATCA B CMECU C KOMMOHEHTOM AN MECTHOM JOCTaBKM, TakMM Kak
nunua, nUNocoma, XUpHaa KUCOoTa, CROXHBIA 3Mp KUPHOW KUCIOTbI, CTepowus,

XeHaTMpleU.lMVI areHT UM rnoBepxHOCTHO-akKTUBHOE BeELLECTBO. I'Ipe,qnhoMTeanble
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nunuael n nMNOCOMBI BKIMOYAOT HenTpanbHble (Hanpumep,
avorneounndocdatngunataHonamud DOPE, aumupuctonndocdartngunxonud DMPC,
aucteapoundocatnaunxonuH), oTpuuaTenbHO 3apsXkeHHble (negative) (Hanpumep,
AnmMnpuctomndgochaTMannriavuepuH DMPG) 7 KaTUOHHbIE (Hanpumep,
avorneounnteTpametunamudonponun DOTAP u guoneoundocdatnamnataHonamuH
DOTMA). DsPHK no nsobpeteHntio MoryT 6bITb MHKaNCynUMpoBaHbl B NMNOCOMax Ui
MOryT 0bpa3oBbiBaTb KOMMMEKCbl C HUMWU, B YACTHOCTU, C KATMOHHLIMU JIMMOCOMaMW.
AnbTtepHaTtueHo, dsPHK moryT o6pa3oBbiBaTb KOMMNSIEKCH € NYNYaamMu, B 4aCTHOCTU, C
KaTMOHHbIMKM nunuaamu. [NpegnodTuTernbHblE XWPHbIE KUCMNOTbI U CHOXHblE 3UPbI
BKNIOYalT, ©0e3 orpaHuvYeHnn, apaxmgoHOBYK KUCMOTY, ONEUHOBYK  KUCHIOTY,
3MKO3aHOBYIKO KWUCIOTY, NaypuUHOBYIO KUCMNOTY, KanpusioBY KUCMNOTY, KanpwHOBYIO
KMCNOTY, MUPUCTUHOBYIO KUCMOTY, NaribMUTUHOBYIO KUCMOTY, CTE€apUHOBYIKO KWUCHOTY,
NWUHOMEBYIKD KUCIOTY, TNWHOMEHOBYIO KWUCMOTY, AuKanpar, TpukanpaTt, MOHOOMNEWH,
AunaypuH, rmuuepun-1-moHokanpat, 1-gogeuunasaumknorentaH-2-oH, auunkapHUTUH,
aumnxonuH unu Cq.qp ankurbHbIA CHOXHbIN 3pup (Hanpumep M30MpPONUIMUPUCTAT,
IPM), mMoHornuuepua, auvrnuuepua vnu ux dapmMaueBTUYECKM MPUEMIIEMYIO COfb).
KoMnosnuuun ana MectHOro npuMeHeHNa onucaHbl aeTanbHo B nateHTHon 3aaske CLUA
Ne 09/315298, nogaHHom 20 maa 1999 r., koTopas UENUKOM BKMKOYEHa ckoga
NnocpeacTBOM CChISIKM.

KoMnosnuumn n coctaebl A5ns NepopanbHOro BBEASHUS BKIKOYAKOT MOPOLLKU UK
rpaHynbl, MMKPOMOPOLLKW, HaHOMOPOLUKU, CYCMEH3UU WUNU pacTBOpbl B BOAHOW WU
HEBOOHOW cpede, Kancyrbl, reneBble Kancysnbl, cawe, Tabnetkm unm MuHUTabneTku.
3aryctutenu, BKYcCOBble BellecTBa, pasbaBuTenu, aMynbraTopbl, Aucnepryvpyrowue
areHTbl unuM  cBasywwue MoryT ObiTb  XenaTtenbHbiMW. [lpeanoyTuTenbHbIMU
KOMNO3MUMAMK AN NepopanbHOro BBeAeHUA SBMFTCA Takue, B KoTopbiX dsPHK no
n300peTeHnio BBOOATCA B COYETaHMM C OOHUM UIIM HECKOMbKUMW BeLLeCcTBaMu,
ycunmeawLwmmMm BCacblBaHue, NOBEPXHOCTHO-aKTUBHbIMU BellecTBaMu n
komnnekcoobpasosatenamu. peanovTnTensHble NOBEPXHOCTHO-AKTUBHbIE BeLLEeCcTBa
BKIMIOYAIOT XXUPHbIE KUCHOTbI U/UIK CRIOXHbIE 3(PUPbI UMK UX COMWU, KEMNYHbIE KUCIOTbI
nvnn  unx  conu. [pednovTuTENbHbIE  XENYHble  KUCMNOTbI/CONMWM  BKMOYalT
xeHogesokcuxoneByto kucnoty (CDCA) u ypcoae3oKCUXeHOOEe30KCUXONEBYIO KUCMOTY
(UDCA), xoneBylo KUCNOTY, OErnapOXOSfiEBYK KUCAOTY, AE30KCUXONEBYIO KUCMOTY,
rIyXOneByld  KUCMOTY, T[JIMXOSIEBYKD  KUCIIOTY, [MIMKOOE30KCUXOSIEBYIO  KUCIIOTY,

TaypoOXONeBY KUCMOTY, Taypoae30KCUXOSEBYK KUCIOTY, HaTpua Taypo-24,25-
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aurmapodysmgar v HaTpusa rmukogurapodysmaat. [lpeanovtutensHble KUPHbIe
KMCNOTbl BKIIKOYAKOT apaxugoHOBYK KUCIIOTY, YHOEKaHOBYIO KUCIIOTY, OJSIEMHOBYIO
KUCNOTY, FYPUHOBYK  KUCMOTY, KarnpuroByK  KUCIIOTY, KanpwHOBYK  KUCIIOTY,
MWPUCTUHOBYIO KUCNOTY, NaribMUTUHOBYIO KMCIOTY, CTEAPUHOBYIO KUCIIOTY, NIMHOSIEBYIO
KMCNOTY, TNWHOMEHOBYK KUCMOTY, AukanpaT, TpukanpaT, MOHOOMEWH, AuraypuH,
rnvuepun-1-moHokanpaT, 1-gogeuunasaumknorenTaH-2-0H, auunkapHUTUH, aunnxosnuH
WM ero MoHornvuepua, avrnuuepvg unuv dgapmaueBTUYEeCKU MpUEMSIEMYIO COJSb
(HanpymMmep, HaTpuesyw). Takke npeAnoOYTUTENbHBIMM  ABNAKOTCA  KOMOMHauuu
BELleCTB, YCUNUBAKOLWMX BcacbiBaHWE, HanpuMmep, XWUPHbIX KuUcroT/conen B
KOMOVMHauUun ¢ XenyHbiMu  kucriotamu/conamu.  OcobeHHO npeanovYTUTENBLHON
KOMOVHaLunen gBngeTca HaTpueBas CosSib NaypuHOBOMW KUCIOTbI, KAanpuUHOBOW KUCIIOThI
n UDCA. [ononHuTenbHble BeLLeCTBa, YCUNMBAaKLLME BcacbiBaHWE, BKMNIOYalOT
NPOCTON  MOSIMOKCUITUNEH-9-NaypunoBbin - 3aup, MNPOCTON  MOSNMMOKCUITUNEH-20-
uetunosbin 3¢pup. DsPHK no usobpeteHnio mMoryt ObiTb BBeAEHbl NepoparnbHO, B
rpaHynMpoBaHHOW opMe, BKIIKOYaKLWEeN BbICYLUEHHbIE METOAOM pPacnbiUTENbHOM
CYLLKM YacTulbl, UMY B BUAE KOMMIEKCOB C 0Opa3oBaHMEM MUKPO- UMM HaAHOYacTuL.
Komnnekcoobpasywwme arentel ana DsPHK Bknwo4alwT NonnMamMmMHOKUCIOTHI;
NOSIMMMMUHBI; nonMakpunarbl; nonuankunakpunarhl, NOSIMOKCETAHBI,
nonuankunumMaHoakpunaTtbl; KaTUOHU3MPOBAaHHbIE XenaTuHbl, anbOyMuHbI, Kpaxmansi,
akpunatbl, nonuatuneHrnukonun (M3 u kpaxmanel; nonMankuiunaHoakpunarhbl;
DEAE-gepvBatusanpoBaHHble MOnvUMUHBLL, nynnynadbl (pollulans), uennonossl u
Kpaxmanbl. OcobeHHO npeanoyYTUTESbHbIE KOMMNSIEKCOObpasyoLLmne areHTbl BKIOYalT
Xxuto3aH, N-TpyumeTunxutosaH, nonu-L-nn3mH,  NONUIMCTUAMH,  MOMMOPHUTUH,
NosIMCNePMUHbI, NPOTaMWH, NOSIMBUHUANUPUAMH, NONAUTUOAUITUNIAMUHOMETUNITUIEH
P(TDAE), nonuamuHoctMpon (Hanpumep n-amMuHO), nonu(MeTunumaHoakpunar),
nonu(aTunumaHoakpunar), nonu(bytunuuaHoakpunar), nonu(nsodbyTunumaHoakpunar),
nonu(usorekcunuuaHoakpunart), DEAE-metakpunat, DEAE-rekcunakpunat, DEAE-
akpvnamug, DEAE-ansbymuH n DEAE-gekcTpaH, nonuMeTUnakpunar,
nonuvrekcunakpunar, nonu(D,L-monoyHas Kucnora), nonu(DL-mono4yHas-ko-
rnvkonesas kucnota (PLGA), anbrnHat u nonuatunenrnukons (M3lr). Komnosvuun ana
nepopaneHoro BeegeHnsa dsPHK v nx npenapatbl onucaHbl getansHo B 3aaBkax CLUA
Ne 08/886829 (nogaHHom 1 utona 1997 r.), Ne 09/108673 (nogaHHon 1 mniona 1998 r.),
Ne 09/256515 (nogaHHom 23 despana 1999 r.), 09/082624 (nogaHHon 21 maqa 1998 r.)
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n Ne 09/315298 (noganHom 20 masa 1999 r.), KoTopble BCe LENWKOM BKMKOYEHbI cCloaa
NOCpPeACTBOM CCbIMOK.

Komnoanuun wn coctaBbl ANA nNapeHTepanbHOro, WHTpaTekanbHOro Wnu
WHTPaBEHTPUKYIAPHOrO BBEAEHUA MOTYT coaepXaTb CTEpUNbHbIE BOAHbIE PacTBOPHI,
KOTOpble MOTyT Takke Bkntovatb Bydepbl, pazbasutenu n gpyrne npurogHble obasku,
Takue kak, 6e3 orpaHuMdeHui, BelecTBa, YCUNUBAIKOLLME BcCacbiBaHWe, COeAUHEHUS-
HOCUTENU U apyrne hapMaLeBTUYECKN NPUEMIIEMbIE HOCUTESNMN UMW 3KCUUMNUEHTDI.

dapmaueBTMYECKME KOMMO3MLMM  BKIKOYaloT, 6e3 orpaHnyeHun, pacTBoOpbl,
3MYNbCUN U coaepXalliMe NUNOCOMbI KOMNO3MUMKU. Takue KOMnosuuum Moryt ObiTb
nony4yeHbl U3 passiMyHbiX KOMMOHEHTOB, BKIoYas, 6e3 orpaHnvyeHui, npeaBapuTenbHO
noarotoBneHHble (preformed) XnakocTn, camoamynbrupyloimecs Teepable BellecTBa
1 CaMO3Mynbrmpylowmneca nonyTeepable BeLlecTsa.

dapmaueBTMYECKME KOMMNO3NLUK, KOTOpblE MOTYT 6bITb YAO6HO NpeacTaBneHbl B
A03UPOBaHHbIX NEKapCTBEHHbIX hopmax, MOryT ObiTb NPUrOTOBMEHbLI B COOTBETCTBUM C
0O bIYHbIMY MeToauKamu, XOpOLLO N3BECTHbIMU B hapmMaLeBTUYECKOWM
NPOMBILLNIEHHOCTU. TakMe MeTOAMKM BKIIYalT CcTaguio obbeauHEHUS akTUBHbIX
WHIpeaneHToB ¢ ¢papMaueBTUYECKMM HOCUTENEM (HOCUTENAMW) MM SKCUMUMUEHTOM
(3kcuunueHtamu). B obiem, kKoMno3numm roToBAT NyTEM TLATENBHOrO CMELLEHNA OO0
OHOPOAHOIO COCTOSIHUSI aKTMBHbIX WHIPEAMEHTOB C >KUAKUMM HOCUTENSMWU UK
TOHKOAUCNEPCHbIMM TBEPALIMW HOCUTENAMM MK oBOMMKM STUMKM MaTepuanamu, wu
3aTeM, Npu HeoBXxoANMOCTH, (POPMOBaHUA NPOAYKTA.

Komnoauuun moryt 6biTb M3roToBMNEHbI B BUAE JHOOLIX M3 MHOMMX BO3MOXHbIX
AO3MPOBaHHbIX (hbopM, Takux Kak, 6e3 orpaHuyeHun, TabneTku, Kancynbl, rene.ble
Kancyrnbl, XWAKWE CUPONbl, MATKME renu, cynnosnTopum u knuambl. Komnosuvumm no
n306peTeHnto Takke MoryT ObiTb COCTaBnEHbl B BUAE CYCNEH3UM B BOOAHOW, HEBOAHOM
UnNuM cmewaHHon cpede. BoaHble cycneH3un MOryT AOMNOMHUTENBHO coAaepXaTb
BELLECTBA, YyBENUUMBAIOLWME BA3KOCTb CYCMEH3UW, BKOYas, Hanpumep, HaTpua
kapbokcumeTunuennonosy, copbut wu/unu agekctpaH. CycneH3na MOXeT Takke
cogepxartb cTabunmsaTopbl.

B oaHoMm BapmaHTe ucnonHeHusa nsobpeteHna dapmMaueBTUYECKMe KOMMNO3nLum
MOryT 6bITb NMPUrOTOBMNEHBI U MCMNONB30BaTLCA B BuAae NeH. PapmaueBTMyeckne neHbl
BKMIOYAKOT TakMe KOMMNO3UUMK, Kak, 6e3 orpaHuveHuir, SMyrbCuM, MUKPO3IMYITbCUMU,
Kpembl, Xene u nunocombl. Byayunm no cywectBy CXOXKMMM MO npupoae, 3Tu

KOMNO3nUunn pasnn4yarTcAa no BxoadlwmMmMm B UX COCTaB KOMMOHEHTaM U KOHCUCTEHUWUU
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KOHe4yHoro npoaykta. [lpuroToBneHne TaknMx KOMMO3WLUMKA U COCTaBOB 4ABNSETCA
obLLen3BEeCTHLIM ANsS KBanMMUUpOBaHHbIX creunannuctoB B obnactu dapmaueBTUKK
N TEXHOSMOMMN COCTaBNEHMUSA KOMMO3ULMA U MOXET OblTb MPUMEHEHO K COCTaBMEHUIO
KOMMO3ULM No N306peTeHnIo.

HacTtodwee wusobpeTeHne He OrpaHUMYeHO B €ro MCMosfb30BaHMM AeTanamu
KOHCTPYKUMN M pPacnoniokeHUs KOMMOHEHTOB, yKa3aHHbIMW B NpUBEAEHHOM Janee
onucaHun. K3obpeTeHne oxBaTbiBaeT Apyrne BapuaHTbl WCMOMHEHUA W MOXET
NpPakTUKoBaTbCAa WNU  ObiTb OCYLLECTBMEHHLIM pasfnuyHbIMM  cnocobamu. Takxke,
paseonorMa M TEPMUHOSIOMNA, WUCMONb3yeMble B HacTodweM wusobpeTteHun,
NPUMEHATCA Ona OnNUcaHuMs W He [OOIPKHbl  CYMTaTbCA  OrpaHUYMBaOLLUMU,
MpeaycmaTtpuBaeTca, YTO UCMONb30oBaHME TEPMUHOB "BKNtovawowmn”, "cogepxawmn”
unn "umetrowmn”, "c Bxogawmum B coctas”, "npegycmaTtpusaronMn’ MU ux BapuaHTbl B
AaHHOM OnucaHWK, OOSMKHbI OXBaTblBaTb NEPEYUCIIEHHbIE MOCMNE HUX 3NEMEHTbI U UX
3KBMBASIEHTLI, @ TAaKKe AOMOSMHUTENBHbLIE ANIEMEHTHI.

NMPNMEPbI

MpuBedeHHble Aanee npuMmepbl NpegHasHadeHbl Ana  unnctpauun, 6e3
orpaHnyeHus obbema 3asaBNAeMoro n3obpeTeHus.

Mpumep 1: In vivo akcnepuMeHTbl Mo nogasneHuo akcnpeccun Paktopa VIl

rpbidyHoB. Mbiwum C57BL/6 (Charles River Labs, MA) u kpbicbl Sprague-Dawley
(Charles River Labs, MA) nony4anu coneson pactsop unu komnosuuuio siPHK nytem
WHBEKUUM B XBOCTOBYIO BeHy B obbeme 0,01 mn/r. B pasnuyHble MOMEHTbI BPEMEHMU
nocne BBeAeHUA, obpasubl CbIBOPOTKM OTOMpanu nytemM B3ATUA Npob KpoBU U3
peTpoopbutanbHOro cuHyca. YposHu benka ®aktopa VIl B CcbiIBOpOTKE onpeaensioT B
obpasuax € MCNonb3oBaHMEM XpoMoreHHoro adanusa (Biophen FVII, Aniara
Corporation, OH). [ina onpeaenexusa yposHen MPHK ®aktopa VIl B ne4YeHu, XMBOTHbIX
YMEpLLBAAT U NeYeHb U3BMEKalT U MIHOBEHHO 3aMOpPaXWMBalT B XUOKOM asoTe.
[OTOBAT TKaAHEBbIE NM3aTbl U3 3aMOPOXKEHHbLIX TKaHen u ypoBHu MPHK ®aktopa VIl B
nevyeHn KONMYeCcTBEHHO ONpedenstoT ¢ UCNONb30BaHNEM aHanuaa passeTsneHHon JHK
(QuantiGene Assay, Panomics, CA).

Mpumep 2: Perynaumsa reHHon 3KCNpeCccum MNEKONUTaKLEro ¢ UCNoNb3oBaHUEM

yactuu HyknemHoBaa kucnota-nunug. daktop VI (FVII), sbigawowwminca 6enok B

Kackage Koarynauuum, CUHTE3UpyeTCa B MeyeHu (renatoumTbl) U CEKpeTUpyeTca B
nnasmy. Ypoeuu FVII B nnasme wmoryt ObiTb onpegeneHbl nyTem MpocToro,

nfaHWeTHOro KonopumMmeTpuyeckoro aHanuaa. o cywectsy, FVII npegcraensaet coboun
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yoobHyo mogene aAna onpegeneHus siPHK-meauupyemon noHuxawowen perynayuum
BblpabaTbiBaeMbIX renatouutamm OenkoB, a Takke AN KOHTPONA KOHUEHTpauuin B
nnasme u pacnpegeneHvs B TKaHM YacTuL, HyKrnenHoBasa kucrnoTta-nunua n siPHK.

Pe3koe cHuxeHue aktusHocTu Paktopa VIl v mbiluen

OuenuBatT aktmeHocTb FVII y nony4dawwwmx siPHK FVII kmBoTHbIX 4epes 24
Yyaca nocrie BHyTpuBeHHon (bontocHon) uHbekuum C57BL/6 mbiwam. FVII namepsior ¢
NMOMOLLbID KOMMEpYeckM AOCTyrnHoro Habopa Anga onpegeneHus ypoBHen 6Gernka B
CbIBOPOTKE WMW TKaHW, B COOTBETCTBUM C WHCTPYKUMAMM NPOM3BOAUTENSA, Ha
MukponnaHwerte. OnpegenaioT cHuwxeHue FVII no cpaBHeHWIO C He nony4YasBLUMMMU
npenapaTta KOHTPOSIbHbIMU MbILLAMKU, U pe3ynbTaTthl BbipaxaloT B % octaTodHoro FVII.
[na HavyanbHOro CKPUHWHIa KaXxgon HOBOW KOMMO3WLIMKW NMNOCOM UCMONb3YIOT YeTbipe
ypoBHA po3 (2, 5, 12,5, 25 wmr/kr siPHK FVII), n aT0T MHTepBan A03 pacwuvpsoT B
nocnegylwmx KUcCneaoBaHUsX, OCHOBAaHHbIX Ha pesynbTaTtax, MoMNyYeHHbIX Mnpu
NepPBUYHOM CKPUHWHTE.

OnpegeneHve NEPEHOCUMOCTHU

MepeHOCMMOCTb Kaxaon HOBOWM nunocomarnbHon komnosunuyum siPHK oueHneatoT
NyTEM KOHTPONS U3MEHEHWUW Beca, HabMaeHU 3a NOBEAEHUEM B KIETKE, MEeTo4aMM
KIMUHMYECKOW XMMUM WU, B HEKOTOPbIX crny4dyasax, remaTtonormm. Bec XMBOTHbIX
perucTpupyloT nepea BBeAEHWEM npenapaTta u yepes 24 4aca nocne ero BBeAEHUS.
[aHHble perncTpupytoT kak % M3MeHeHus Beca Tena. B gononHeHue K namepeHnam
Beca Tena, Ansg Kaxgoro ypoBHs o3 (2, 5, 12,5 n 25 wmr/kr siPHK) nony4yanu nonHbeiv
Habop napaMeTpoB KMMHUYECKOW XMMUK, BKOYass Mapkepbl YHKUMWU MEYEHU, Yepes
24 vyaca nocne MHBLEKLMU, UCMONb3ya anuKBOTY CbIBOPOTKM, B3ATOM ANA aHanu3a Ha
FVII. O6pasubl HanpaBnanuce Ansa adanusa B LleHTpanbHylo BeTepUHapHYyo
nabopatoputo (Central Laboratory for Veterinarians, Langley, BC). B HekoTOpbIX
cnyyasix, B WUccnegyeMyw [pynny BKAKYanM  OOMNOSHUTENbHLIX  MbIWER  Ans
obecnevyeHna BO3MOXHOCTU B3ATUA LESTbHON KPOBU ANA reMaTonornyeckoro aHanmaa.

OnpegenexHne TepaneBTUYECKOrO MHAEKCA

TepaneBTuyeckmnn  uHaekc  (Tl) npeactaensaer  cobo  NPOU3BOSBLHO
yCTaHaBnMBaeMbll  napameTp, nMonyd4aemMmbld MNyTeEM CpaBHEHUA  nokasaTenen
TOKCUYHOCTU U aKTUBHOCTU. [INa AaHHbIX uccrneaoBanvii, Tl onpegensioT Kak:

Tl = MTD (MakcumanbHO nepeHocumas aosa) / EDsp (go3a, Heobxogumas ansa

50% nogasneHna aktnsHocTtu FVII)
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Ona panHbiX nccnegosBaHun MTD 6bin onpedeneH kak HauvMeHblLLas [03a,
Bbi3biBaloWwasas >7% CHWXeHua Beca Tena un  >200-kpaTHoe  MOBbIWEHUE
anaHnHamuHoTpaHcdepasbl (ALT), Mapkepa KINMHMYECKOM XWUMUM C  XOpPOLUEN
cneundUIHOCTBLIO K MopaXeHnaM neyveHu y rpbidyHoB. BenuunHy EDS0 onpeaensioT no
KpuBbIM Jo3a-akTuBHOCTb ans FVII.

Mprmep 3: OBLIMI NPOTOKON METoAa IKCTPY3UU

NMununael (Munug (1), (1), (1), (1V), (V) vam (VI):DSPC:xonectepuH:DMG-3T)

COJ'IlO6VIJ'IVI3VIpyIOT n nepemMmenBardT B 3TaHOJNIE B COOTBETCTBUU C XKeNaTellbHbIM

MOMSPHLIM COOTHOLEHMEM. JlIMnocoMbl NonyyalT cnocoboM BMPbLICKUBAHWUS 3TaHONa,
npy KOTOPOM CMeLLaHHble nNunuabl NpubaBnaT K HaTpur-auetTatHomy 6ycepy ¢ pH
5,2. JTO NpMBOANT K CNOHTAaHHOMY ob6pasoBaHuio NMNocom B 35% aTaHorne. JlIunocomsl
akcTpyaupyoT vepes 0,08 Mkm nonukapboHaTHyto MemMbpaHy no MeHbLuen mepe 2
pasa. [otoBaT MaToyHblin pactBop SiPHK B auetate Hatpua m 35% oTaHone u
npnbaBnalT K nuMnocomMam ana  ux HanonHewuda. PactBop  siPHK-nvnocombl
NHKYBupytoT npu 37 °C B TeyeHne 30 MUH. 1 3aTeM pas3baBnalT. ITaHON yaanswoT U
3aMeHsalT Ha docdatHo-coneson (PBS) Oydep nyteMm guanusa umnu nNpOTOYHOM
dunbTpaumnm ¢ TaHreHumanbHbIM MOTOKOM.

Mpumep 4: OOLLMK NPOTOKON MEeToAa CMELUEHUSa B NOTOKE

[OTOBAT WHAMBMAYyasnbHbIE W pasgenbHble MaTOYHble pacTBOpPbl - OAWMH
cogepxawm nunng, v gpyron - siPHK. JlunngHein MaToyHbIM pacTBOp, coaepXallun
NMunng (1), (1), (111, (IV), (V) vim (VI):DSPC:xonectepuH:M3Mr-nunua, nonyyatot nytem
conobunuaaumm B 90% ataHone. OctanbHble 10% npuxoaaTca Ha uMTpaTHbIV Bydep ¢
HU3KUM 3HayYeHneM pH. KoHueHTpaumMsa nMnngHoro MaTovyHoro pacteopa cocrtaBnseT 4
mr/mn. BenuuuHa pH Takoro uutpaTHoro Oydepa MOXeET HaxoauTbCA B WMHTepBane
3HayeHun pH 3-5, B 3aBUCMMOCTM OT TUNa UCMOSb3YEMOro cCnocoBCTBYIOLLENO CIIUAHUIO
nunuga. siPHK Takke comobunuanpyioT B uutpatHoMm Bydepe B KOHUeHTpauum 4
mr/mn. Ona nabopartopHoro (small scale) akcnepvMmeHTa rotoBAT Mo 5 MI Kaxaoro
MaToO4yHOro pacTteopa.

MaTouyHble pacTBOpPbl MOMHOCTBK MNPO3padHbl U NUNUAbl  JOMKHbI  ObiThb
NOSTHOCTLIO conbunuanpoBaHbl nepen obbeanHeHuam c¢ siPHK. MoaTtoMy mMaTouyHble
pacTBopbl MOryT 6bITb HarpeTbl AN NonHon conmbunusaunm nunngos. cnonb3yemas
B gaHHom npouecce sSiPHK moxeTr 6biTb  HemMogMduUMPOBAHHBbIMU UMK
MOAUDULMPOBAHHBIMU  OFIUFOHYKIeoTMAaMU U MOXeT ©OblTb KOHBbIOrMpoBaHa C

J'IVII'IOCbVIJ'IbeIMVI CbpaFMeHTaMVI, TaKUMU KaK XONnecTepuH.
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MHauBuayanbHble MaTovHble pacTBOpPbl OOBLEAMHAT NyTeM MNpOKayMBaHUS
HacoCOM KaxJoro pacTBopa 4Yepe3 TPOWHUKOBBLIK cMecuTenb. Mcrnonb3yloT
ABYyXronoso4Hbli Hacoc Watson-Marlow ansg ogHOBpeMeHHOro KOHTPOrs 3a Hayanom u
OCTaHOBKOM nogayn AByx notokoB. K nonunponuneHoBon Tpybke 1,6 MM
NPUCOEANHAIT MeHbLUYK Mo pasMmepy Tpybky anametpom 0,8 MM ang yBenuyeHus
NMUHENHoN ckopocTu nogayu. MNonunponuneHosyo TpybKy (BHYTpeHHUn anameTp (ID) =
0,8 MM) nNpucoeanHAIT K TPOWMHUKY C 0BoMX CTOpOH. [onnnponuneHoBbIN TPONHUK
NMeET NMUHEHYI0 KPOMKY 1,6 MM C UTOroBbIM o6beMoM 4,1 MM>. Kaxablit u3 GonbLimx
KOHUoB (1,6 MM) nonunponuneHBon Tpybku nomewiaroT B nabopaTopHble Npobupku,
cogepxatiume MaTO4YHbIN pacTBop conbunuanpoBaHoro nunnaa unu
contobunuanposaHHon siPHK. lMocne TponHuka ycTaHaeBnuBawT OAHY TpyoOky, no
KOTOPOM AOMKEH BbIXOAUTb 00beAMHEHHbIV NOTOK. TpyOKy 3aBOAAT B KOHTENHEp C 2-
KpaTHbIM 06beMOM no cpaBHeHuto ¢ PBS. PBS nepemelunatot ¢ 605bLLION CKOPOCTLIO.
O6beMHbIN pacxod Hacoca ycTaHaBnuarT Ha oTMeTky 300 o6/mMuH (rpm) unu 110
MA/MUH. JTaHoN yaangalwT U 3aMmeHsawT Ha PBS nytem guanusa. JlununaHble
KOMMNO3MLUMKW  3aTEM  KOHLEHTPUPYIT C  MNOMOLBbK  LEeHTPUdYrupoBaHna  unu
AvaduneTpaumm oo Tpedbyemon paboden KOHUEHTpauun.

Mpumep 5: SddDEKTUBHOCTH KOMMO3ULUW C  PasnUYHbIMU  COOTHOLUEHUAMM

nunuaa

AcnbITbiBAlOT pasfiMyHble COOTHOLLIEHUS NUNUAA, Kak ykasaHo B Tabnuue Huxe.
Wcnonbaytot g T ("T"), xonectepun ("C") w MN3M-nunuag (N3r-DMG).
OTHOCUTENBHOE MONSAPHOE MPOLEHTHOE COoAEpXaHMEe KOMMOHEHTOB MPUBEOEHO HUXKE.
Tak, "T50-C40-P10" cogepxunt 50 % mon. nunnga T, 40 % mon. xonectepuHa, u 10 %
mon. N3r-DMG. Ucnonesyembinn gynnekc siPHK npeacraenset cobon HauenueawLmm
reH AD-1661 ®daktopa VII (FVII):

Ob6o03HaveHne Llenb MocnegoBaTenbHOCTL ONUIOHYKNEOTNAA
aynnekca (oligoSeq)
AD-1661 cMblicnoBas GGAUfCfAUFCTUFCTAAGUFCIUTUfACTd TsdT

aHTUCMbIcNoBagd GUFAAGACTUfUfGAGAUfGAUfCICfdTsdT
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MnaH SKCNEepUMeEHTa

KvBoTHbIE C57BL/6
Bcero 57
siPHK 1661
Mpynna Paamep KoHu. O6beM MHBbEKUMYU Hosa Hocutenb
rpynnebl (Mmr/mn) (mMkn/r) (mr/kr)
1 3 10 0,00 PBS
2 3 0,005 10 0,050 T50-C40-P10
3 3 0,001 10 0,010 T50-C40-P10
4 3 0,000 10 0,002 T50-C40-P10
5 3 0,005 10 0,050 T60-C30-P10
6 3 0,001 10 0,010 T60-C30-P10
7 3 0,000 10 0,002 T60-C30-P10
8 3 0,005 10 0,050 T55-C40-P5
9 3 0,001 10 0,010 T55-C40-P5
10 3 0,000 10 0,002 T55-C40-P5
11 3 0,005 10 0,050 T65-C40-P5
12 3 0,001 10 0,010 T65-C40-P5
13 3 0,000 10 0,002 T65-C40-P5
14 3 0,005 10 0,050 | T40-D10-C40-P10
15 3 0,001 10 0,010 | T40-D10-C40-P10
16 3 0,000 10 0,002 | T40-D10-C40-P10
17 3 0,005 10 0,050 |T50-D7,5-C37,5-P5
18 3 0,001 10 0,010 |T50-D7,5-C37,5-P5
19 3 0,000 10 0,002 |T50-D7,5-C37,5-P5
Pesynbtatbl (Pur. 1)
HopmupoBaHHble pesynbTaThl | CpegHee | CTaHa. OTKIIOHEHWE
PBS 1,0777 | 0,8956 | 1,0267 | 1,0000 0,0940
0,0130 | 0,0282 | 0,0413 | 0,0275 0,0142
T50-C40-P10 0,1673 | 0,2415 | 0,3961 | 0,2683 0,1167
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0,7941 | 0,6029 | 0,6279 | 0,6750 0,1039

0,0155 | 0,0210 | 0,0115 | 0,0160 0,0048

0,1984 | 0,1737 | 0,2282 | 0,2001 0,0273

T60-C30-P10 0,7082 | 0,7646 | 0,6351 | 0,7026 0,0649
0,0727 | 0,0425 | 0,0885 | 0,0679 0,0234

0,3301 | 0,5261 | 0,4033 | 0,4198 0,0990

T55-C40-P5 0,7570 | 0,7983 | 0,7479 | 0,7677 0,0269
0,0348 | 0,0756 | 0,0308 | 0,0470 0,0248

0,3034 | 0,3036 | 0,5193 | 0,3754 0,1246

T65-C40-P5 0,6293 | 0,5894 | 0,5610 | 0,5599 0,0300
0,0827 | 0,1229 | 0,1694 | 0,1250 0,0434

0,56354 | 0,6237 | 0,6473 | 0,6021 0,0590

T40-D10-C40-P10 1,1071 | 0,6696 | 0,8280 | 0,8682 0,2215
0,1257 | 0,0687 | 0,0650 | 0,0865 0,0340

0,2956 | 0,6145 | 0,5443 | 0,4848 0,1676

T50-D7,5-C37,5-P5 | 0,7589 | 0,7758 | 0,7661 | 0,7669 0,0084

Mpumep 6: ODDEKTUBHOCTL KOMNO3ULIMK, MOSTYYEHHbIX CMELIEHWEM B MOTOKE,

Ha MblLLlax
MnaH skcnepumMeHTa
KnBoTHbIE C57BL/6
Bcero 21
SiPHK 1661
MNpynna | Pasmep | KoHu. |O6bem mHbekumn| [osa Hocutenb
rpynnsl | (Mr/mn) (Mkn/r) (mr/xkr)
1 3 10 0,00 PBS
2 3 0,001 10 0,010 | T60-D7,5-C31-P1,5IL [0,4]
3 3 0,000 10 0,002 | T60-D7,5-C31-P1,5IL [0,4]
4 3 0,001 10 0,010 |T60-D7,5-C31-P1,51L 12,5:1
nvnua:siPHK
5 3 0,000 10 0,002 |T60-D7,5-C31-P1,51L 12,5:1
nvnua:siPHK
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6 3 0,001 10 0,010 T50-D10-C38,5-P1,5 IL
7 3 0,000 10 0,002 T50-D10-C38,5-P1,5 IL

Pesynbtatbl (Pur. 2)

Mpynna Bernok FVII HopmupoBaHHbie

mr/kr | Cp. Crt. |[WHrmbupo-| Cp. Ct. | WHrmubwupo-

OTKN. | BaHue, % oTkn. | BaHue, %
PBS 1,17 | 0,10 -17 1,00 | 0,08 0
T60-D7,5-C31-P1,51L | 0,01 | 0,55 | 0,01 45 0,47 | 0,01 53
[0,4] 0,002 | 0,82 | 0,12 18 0,70 | 0,10 30
T60-D7,5-C31-P1,5 0,01 { 0,21 | 0,05 80 0,18 | 0,04 82
IL 12,5:1 nununa:siPHK | 0,002 | 0,69 | 0,10 31 0,59 | 0,09 41
T50-D10-C38,5-P1,51IL | 0,01 | 0,59 | 0,16 41 0,50 | 0,14 50
0,002 | 0,85 | 0,14 15 0,73 | 0,12 27

Mpumep 7: AhdhEKTUBHOCTL HA MbiLLaxX KOMNO3ULIMIA, MNOYYEHHBIX CMELLEHMEM B

notoke (IL), ¢ pasnu4yHbIM COCTaBOM JIMNOCOM

MnaH akcnepumMeHTa
KnBoTHbIE C57BL/6
Bcero 39
siPHK 1661
MNpynna | Pasmep | KoHy. [O6bem uHbekuuun| [osa Hocutenb
rpynns! | (Mr/mn) (mkn/r) (mr/xkr)
1 3 10 0,00 PBS
2 3 0,0050 10 0,050 |[IL 60-7,5-31-1,510 MM uutpaTt
pH3
3 3 0,0010 10 0,010 |[IL 60-7,5-31-1,5 10 MM uutpaTt
pH3
4 3 0,0002 10 0,002 |IL 60-7,5-31-1,5 10 MM uutpar
pH3
5 3 0,0050 10 0,050 IL 50-10-38,5-1,5
0,0010 10 0,010 IL 50-10-38,5-1,5
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7 3 0,0002 10 0,002 IL 50-10-38,5-1,5
8 3 0,0050 10 0,050 IL 60-38,5-1,5
9 3 0,0010 10 0,010 IL 60-38,5-1,5
10 3 0,0002 10 0,002 IL 60-38,5-1,5
11 3 0,0050 10 0,050 IL 40-20-38,5-1,5
10 3 0,0010 10 0,010 IL 40-20-38,5-1,5
11 3 0,0002 10 0,002 IL 40-20-38,5-1,5
Pesynbtatbl (Pur. 3)
Mpynna Benok FVII HopmupoBaHHble
mr/kr | Cp. Cr. |[WHmmbupo-| Cp. | C1. | NHrnbumpo-
OTKN. | BaHue, % OTKN.| BaHue, %
PBS 0,88 | 0,13 12 1,00 | 0,14 0
IL 60-7,5-31-1,5 0,05 | 0,04 | 0,01 96 0,05 | 0,01 95
10 MM umTpart pH3 0,01 | 0,32 | 0,04 68 0,36 | 0,04 64
0,002 | 0,74 | 0,05 26 0,84 | 0,06 16
IL 50-10-38,5-1,5 0,05 | 0,07 | 0,02 93 0,08 | 0,02 92
0,01 | 0,45 | 0,09 55 0,51 0,10 49
0,002 | 0,89 | 0,15 11 1,02 | 0,17 -2
IL 60-38,5-1,5 0,05 | 0,02 | 0,00 98 0,02 | 0,00 98
0,01 | 0,32 | 0,12 68 0,36 | 0,13 64
0,002 | 0,75 | 0,15 25 0,86 | 0,17 14
IL 40-20-38,5-1,5 0,05 | 0,29 | 0,04 71 0,33 | 0,05 67
0,01 | 0,71 | 0,24 29 0,81 0,28 19
0,002 | 0,76 | 0,11 24 0,87 | 0,12 13
Mpumep 8: OJddekTnBHOCTL IL-kOMNO3numMi ¢ pasnuuHbiMu M3

HenTpanbHbIMU NTMNUAAMU Y MbILLEN

OuenuBanu apdekt anuHbl uenu moauduumpyowero M3l Mnn HenTparnbHbIX

nMnuaos. B

KayecTBe

HenTparbHbIX

amnmnaos

ncnblTbiBanu

DOPC

(avwoneoundocdatngunxonuH) unu DMPC (aumupuctoundocdatngmnxonuH). Takxke

TecTMpoBanu nunuabl, KOHbIOrMpoBaHHble ¢ MI3AM2000 ¢ anuHon uenn C10 unn C18,



123

B konuyectBe 1,5% mon. O6o3HayeHne "IL" HWxKe ykasblBaeT, 4TO 4vacTtuubl 6binu

nofiydeHbl MeTOA0M CMELLEHNA B NOTOKE.

MnaH skcnepumMeHTa
KnBoTHbIE C57BL/6
Bcero 57
siPHK 1661
pynna | Paamep | KoHuy. [O6bem uHbekuumn| [osa Hocutenb
rpynns! | (Mr/ms) (mMkn/r) (mr/kr)
1 3 10 0,00 PBS
2 3 0,0050 10 0,050 50-10-38,5-1,5
3 3 0,0010 10 0,010 50-10-38,5-1,5
4 3 0,0002 10 0,002 50-10-38,5-1,5
5 3 0,0050 10 0,050 IL 45-15-38,5-1,5 (DOPC)
6 3 0,0010 10 0,010 IL 45-15-38,5-1,5 (DOPC)
7 3 0,0002 10 0,002 IL 45-15-38,5-1,5 (DOPC)
8 3 0,0050 10 0,050 IL 45-15-38,5-1,5 (DMPC)
9 3 0,0010 10 0,010 IL 45-15-38,5-1,5 (DMPC)
10 3 0,0002 10 0,002 IL 45-15-38,5-1,5 (DMPC)
11 3 0,0050 10 0,050 IL 45-15-38,5-1,5
12 3 0,0010 10 0,010 IL 45-15-38,5-1,5
13 3 0,0002 10 0,002 IL 45-15-38,5-1,5
14 3 0,0050 10 0,050 50-10-38,5-1,5 (C10MN3r)
15 3 0,0010 10 0,010 50-10-38,5-1,5 (C10M3r)
16 3 0,0002 10 0,002 50-10-38,5-1,5 (C10M3r)
17 3 0,0050 10 0,050 50-10-38,5-1,5 (C18MN3r)
18 3 0,0010 10 0,010 50-10-38,5-1,5 (C18MN3r)
19 3 0,0002 10 0,002 50-10-38,5-1,5 (C18MN3r)

PesynbTatbl: (Pur. 4)

Mpynna Benok FVII HopmupoBaHHble

mr/kr | Cp. Cr. |[WHmbupo-| Cp. | C1. | NHrnbunpo-




124

OTKN. | BaHue, % OTKN.| BaHue, %
PBS 1,33 | 0,14 -33 1,00 | 0,11 0
50-10-38,5-1,5 0,05 | 0,12 | 0,02 88 0,09 | 0,02 91
0,01 | 0,90 | 0,13 10 0,68 | 0,10 32
0,002 | 1,09 | 0,13 -9 0,82 | 0,10 18
50-10-38,5-1,5 0,05 | 0,28 | 0,01 72 0,21 | 0,01 79
(c10nar) 0,01 | 0,98 | 0,08 2 0,73 | 0,06 27
0,002 | 1,32 | 0,09 -32 0,99 | 0,07 1
50-10-38,5-1,5 0,05 | 0,11 | 0,01 89 0,08 | 0,01 92
(C18M3r) 0,01 | 0,81 | 0,06 19 0,61 | 0,04 39
0,002 | 1,26 | 0,20 -26 0,95]0,15 5
IL 45-15-38,5-1,5 0,05 | 0,14 | 0,02 86 0,10 | 0,01 90
0,01 | 0,67 | 0,27 33 0,50 | 0,20 50
0,002 | 1,01 | 0,16 -1 0,76 | 0,12 24
IL 45-15-38,5-1,5 0,05 | 0,06 | 0,02 94 0,04 | 0,01 96
(DOPC) 0,01 | 0,32 | 0,11 68 0,24 | 0,08 76
0,002 | 1,21 | 0,23 -21 0,91 | 0,17 9
IL 45-15-38,5-1,5 0,05 | 0,33 | 0,20 67 0,25 0,15 75
(DMPC) 0,01 | 0,46 | 0,15 54 0,35 | 0,11 65
0,002 | 0,20 | 0,02 80 0,15 0,02 85

Mpumep 9: Peakunga Ha o3y AF12 y Mmbiluen

Mbiwam C57BL/6 (Charles River Labs, MA) u kpbicam Sprague-Dawley (Charles
River Labs, MA) BBOAUNU CONEBOWN pacTBOP MM NPUrOTOBMNEHHY koMmno3uumio siPHK
WHBEKUMEN B XBOCTOBYI BeHy B ob6beme 0,01 mn/r. B pasnnMyHble MOMEHTbLI BPEMEHMU
nocne seeaeHna HGepyT obpasubl CbIBOPOTKM U3 KPOBU PETPOOPOMTanbHOrO CUHyca.
YpoeHn bGenka ®aktopa VIl B cbiBOpOTKE onpegenawT B obpasuyax MeTogom
xpomoreHHoro aHanusa (Biophen FVII, Aniara Corporation, OH). lna onpeaeneHusa
ypoBHen MPHK ®aktopa VIl B neyeHu, XMBOTHbIX YMEPLLBMSAIOT, U3BSIEKaKOT NeYeHb U
MFHOBEHHO 3aMOpPaxuBalT B XXMAKOM a3oTe. [0TOBAT Nu3aThbl N3 3aMOPOXKEHHOW TKaHU
n yposHn MPHK ®aktopa VIl B ne4eHn KonnM4ecTBEHHO OLEHVMBAKT METOAOM aHanmsa

passeTtBneHHon HK (QuantiGene Assay, Panomics, CA).
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OKcnepuMeHTbl In vivo npoBoAvNM C  UCMOSIb30BaHMEM  FIMMOCOMASIbHbIX
KOMNO3nUWA, coaepXawux pasnuyHble KoHueHTpauunm AF12 B KOMNO3ULMK FIMNOCOM.
MpoBoAAT ucnbITaHUA Ang onpegeneHus peakuun Ha aody AF12 ot 0,001 mr/kr go 0,3
Mr/kr, ucnonb3dysa ctaHgapTHeli agynnekc 1661 siPHK ®aktopa VII (FVII). 31n
pesynbTaThl CPaBHUBAKT C KOHTporieM nwoundepason (aynnekc 1955), kak nokasaHo
Ha dur. 6. Mcnonb3yloT MO NATb KMBOTHBLIX B KaXXA0OW M3 BOCbMU IPyMn Ha reHoTun B
akcnepuMeHTe - B obwen crnoxHoctn 40 XuBoTHbIX. Kak nokaszaHO Ha dwur. 6,
yBENUYEeHne O03bl KOMMO3ULUKU NIUMOCOM OObIYHO MPUBOAUT K YBENMUYEHUIO BENUYMHDI

pes3koro cHmxkenua FVII.

MnaH SKCNEepUMEHTa

XKvnBOTHBIE C57BL6
Bcero 40
MNpynna | Paamep | Muwe | siPHK | KoHu. | O6beM nHbekumn | [osa Hocutens/
rpynnol Hb (mr/mn) (mkn/r) (mr/kr) | Komnoauuyusa
1 5 Luc | 1955 10 PBS
2 5 FVIl | 1661 | 0,03 10 0,300 AF12
3 5 Fvil | 1661 | 0,03 10 0,300 AF12
4 5 FVIl | 1661 | 0,01 10 0,100 AF12
5 5 FVIl | 1661 | 0,003 10 0,030 AF12
6 5 FVIl | 1661 | 0,001 10 0,010 AF12
7 5 FVIl | 1661 | 0,0003 10 0,003 AF12
8 5 FVIl | 1661 | 0,0001 10 0,001 AF12

Mpumep 10: IddekTMBHOCTL NunocomanbHbix _komnosuumi AF12 v ApoE

HokayT (KO)-MblLLEN

Ana gononHuUTenbHBIX nccnegoBaHum ponu ApoE B a(ppeKkTUBHOCTU pasnnyHbIX
AF12 BBOOMNKM nNunocoMarsibHble KOMMNO3uLMK, coaepxaiwime komnosumumio siPHK AD-
1661, B pasnmyHbIX KOHLEHTpaUNaX.

OKCNEPUMEHTBLI N Vivo npoBOAAT C  MWCMNOMb30BaHMEM  FIMNOCOMAaSbHbIX
KOMMNo3uumn, cogepxXawmx nvnuabl, KOHblOrMpoBaHHble ¢ ApoE  wnn  N-

auetunranakrozammHoM (GalNAc). GalNAc 6bin BbibpaH Kak BO3MOXHbIN
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HaLenuBaloLwWnm nurang, Tak kak cumtaetca, 4to peuentop GalNAc akcnpeccupyeTtcs B
neyeHn B Oonblwmx konuyectBax. [loaTomy ObINM npoBedeHbl UCCNeoBaHUA C
ucrions3osaHem C57BL/6 n ApoE HokayT-MbllEeW, MO CYLWECTBY, Kak OMUWCaHO B
Mpumepe 6, Ana wucnbiTaHun 3PekTUBHOCTM komno3nuun AF12, gonosHUTEenbHO
cogepxawmx pasnudHble KoHueHTpaumm GalNAc3-M3r-bSG nunugos. Bo Bcex
akcnepuMmeHTax, obuee konnyecTBo MN3I-KOHBIOIMPOBaHHBLIX NMNWAOB NoAAEpPXUBanu
NnocTosHHbIM  (Hanpumep, B cnyyvae npubaeneHua 0,5% wmon. GalNAc3-MN3ar,
cootBeTcTBYylOLee konnyecTBo MN3M-DMG ymeHbwanu Ha 0,5% morn. ana coxpaHeHus
obwero konnyectea M3l -nunnaga, pasHoro 1,5% mon.).

Kak nokasaHo Ha dur. 7, npubasneHme ApoE K KOMNO3nLMK NUNOCOM OKa3sbiBaeT
apdeKkT OT He3HauMTenbHOro A0 OTCYTCTBUA BMUAHUA Ha peakumio Ha Joasy
KoMnosuummn nmnocom, cogepxawen AF12. Komnosuummn, cogepxawme GalNAc3, no-
BUOUMOMY, ABAISIOTCA HEMHOrO MeHee 3(PMEKTUBHBIMU MO MOAABMAEHUIO aKTUBHOCTU
FVII.

MnaH akcnepuMeHTa

KnBoTHbIE ApoE HokayT (KO)-MbiLu

Bcero 39
Npyn | Pasmep | Muwenb | siPHK | KoHu. O6vem | [oasa Hocutenb
na | rpynnobl (Mr/Mn) | UHBbeKUUK | (Mr/kr)
(mkn/r)
1 3 10 C12-200BS
2 3 FVII 1661 0,02 10 0,200 AF12
3 3 FVII 1661 | 0,006 10 0,060
4 3 FVII 1661 | 0,002 10 0,020
5 3 FVII 1661 | 0,0006 10 0,006
6 3 FVII 1661 | 0,020 10 0,200 C12-200 + ApoE
7 3 FVII 1661 | 0,006 10 0,060
8 3 FVII 1661 | 0,002 10 0,020 AF12
9 3 FVII 1661 | 0,0006 10 0,006
10 3 FVII 1661 | 0,020 10 0,200 C12-200 + 0,5%
GalNAc3-Mar-rfvnug
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11 3 FVII 1661 | 0,006 10 0,060
12 3 FVII 1661 | 0,002 10 0,020
13 3 FVII 1661 | 0,0006 10 0,006

Mpumep 11: Ucnbitaumg AF12 Ha mbliwwax WT (avkoro tuna) u ApoE-mMbiliax u

WT n LDLR HokayT-MbILIax

Ona wuccnepoBaHua ApoE-3aBucvmoct pasnuuHbix AF12  nvnocomManbHbIX
KOMNO3numin oueHnBann 3p@eKTUBHOCTL TakMX NMNocomMarnbHbIX komno3nuum y LDLR
(peuenTop NUNONPOTEMHOB  HWU3KOW  nnoTHOCTU  (LDL))-0edUUNTHBIX — MbILLER.
MoHmxeHHaa addEKTUBHOCTL NMMNocoManbHbiX Komnosuumn y LDLR-geduumTHBbIX
MbiLLEen NO3BONUT NPEeANnonNOXnTh cyllecTBoBaHne ApoE-3asncmmocTtu. Mbiwam aukoro
Tvna n LDLR KO (HOkayT)-Mbillam BBOAUNM nUNocoMarsibHble komnosvumm AF12,
cogepxawme komnosuumio siPHK AD-1661, B pasnuuHbIX KOHUEHTpaLMsaX, Kak yKa3aHo

Huxe. Mepeas rpynna nonyyana PBS B kayecTBe HEraTMBHOIO KOHTPONS.

MNpynna | Mbiwun | Muwens | siPHK | KoHu. | O6bem uHbekuum | [loza | Hocutensb
(mr/mn) (M) (mr/kr)
1 C57BI/6 Luc 10 PBS
2 C57Bl/6 FVII 1661 | 0,03 10 0,300 AF12
3 C57BI/6 FVII 1661 | 0,03 10 0,300 AF12
4 C57Bl/6 FVII 1661 | 0,01 10 0,100 AF12
5 C57BI/6 FVII 0,003 10 0,030 AF12
6 C57BI/6 FVII 1661 | 0,001 10 0,010 AF12
7 C57Bl/6 FVII 1661 | 0,0003 10 0,003 AF12
8 LDLR KO 10 PBS
9 LDLRKO| Luc 1955 | 0,03 10 0,300 AF12
10 |[LDLRKO| FVI 1661 | 0,03 10 0,300 AF12
11 LDLR KO| FVI 1661 | 0,01 10 0,100 AF12
12 |LDLRKO| FVI 1661 | 0,003 10 0,030 AF12
13 |LDLRKO| FVI 1661 | 0,001 10 0,010 AF12
14 |LDLRKO| FVI 1661 | 0,0003 10 0,003 AF12




PesynbTtatbl

npeacrasrieHbl
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Ha dur. 8, KOTOprVI BbIMMAOUT aHanorn4yHo

nosbleHHoW adpdekTneHocTn y LDLR (peuentop nunonpoTenHOB HU3KOW MIIOTHOCTMW)-

,El,erVILWITHbIX MbILLEN, YTO Mo3BondeT npeanosioXnTb OTCYTCTBUE ApOE-SaBMCMMOCTM

Takux MNOCOMarbHbIX KOMMO3ULUH.

Mpumep 12: Sdbdekt ApoE- nunu GalNAc-nunuaos Ha addekTuBHOCTL AF12 v

ApoE-nedULNTHBIX MbILLEN

Ona wcecneposanusa agpdpekta komnosmumnm AF12 Ha ApoE-gedpmumnTHBIX Mblen,

BBOAUSIM pasnnyHble KoHueHTpauun AF12 B npucytctBum ApoE unu HauenmsaroLwero

nunuaa GalNAc, kak agetanbHO ONUCaHO HUXKE.

MnaH SKCNEepUMEHTa

KnBOTHBIE ApoE HokayT (KO)-MbliLum
Bcero 45

pyn | Paamep | Muwensb | siPHK | KoHu. [O6beM nHbekumnn| [osa Hocutenb
na | rpynnobi (mMr/mn) (mkn/r) (mr/kr)

1 3 10 PBS

2 3 FVII 1661 | 0,02 10 0,200 AF12

3 3 FVII 1661 | 0,006 10 0,060

4 3 FVII 1661 | 0,002 10 0,020

5 3 FVII 1661 | 0,0006 10 0,006

6 3 FVII 1661 | 0,020 10 0,200 | AF12+ApoE
7 3 FVII 1661 | 0,006 10 0,060

8 3 FVII 1661 | 0,002 10 0,020

9 3 FVII 1661 | 0,0006 10 0,006

10 3 FVII 1661 | 0,020 10 0,200 | AF12+0,5%

GalNAc

11 3 FVII 1661 | 0,006 10 0,060

12 3 FVII 1661 | 0,002 10 0,020

13 3 FVII 1661 | 0,0006 10 0,006

14 3 FVII 1661 | 0,0300 10 0,300 | 5% PEDDSG +

0,5% GalNAc

15 3 FVII 1661 | 0,0100 10 0,100 | 5% PEDDSG +
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0,5% GalNAc

Kak nokaszaHo Ha ®wur. 9a n 9b, Habnwgaemble pasnuuma B 3PPEKTUBHOCTU
nuMnocoMarbHbIX KOMNO3Mumn y ApoE-HOKayT MbiEW U MbIEW OMKOrO TUMNa UMEKT
BENMUYMHY OT HE3Ha4UTENbHOW A0 OTCYTCTBYKOLLEN. Takoe noBeaeHwe Habniogaetcd
ana ApoE-cogepxalumx nunocomMaribHbiX Komnosuvuumin, a Takke anga GalNAc3-
cogepxawmx komnosnumn. dur. 9a usobpaxaeT peakumo Ha o3y y ApoE-HokayT
Mbllen, a dur. 9b NokasbiBaeT peakumio Ha 403y Y MblLLEN AUKOro Tuna.

Mpumep 13: MNogaeneHne aktmBHocTU (silencing) Tie2 ¢ NOMOLLBbK KOMMOO3ULIUU,

cogepxawen Jinnua T

Ana ucnbiTaHU AOCTaBKU HYKITEMHOBBIX KUCIOT C MCMOSb30BaHUEM OMUCAHHbIX
TYT KOMNo3vuun  Obin BbliBpaH  3HAoTenumn-cneuudmyeckmn  mapkep, TEK
TUPO3UHKMHa3a. bbeinu npurotoBneHol komnosvumm aynnekca siPHK AD-27430,
HaueneHHoro Ha Tie2, wnu moundepasbl ("Luc"), wmMmelowen cneayoLLyO

nocnepoBaTtenbHocTb, ¢ AF-012 unn AF-011:

obo3HavyeHve Muwe| uenb 0b03HayeHve nocneaoBaTenbHOCTb
aynrekca Hb ONMroHyKreoTaa ONUroHykNneoTuaa
AD-27430.1 | TEK |cMbIcnoB. A-62836.1 GAAGAUGCAGUGAUUUACAdTsdT

TEK | aHTucm. A-62837.1 UGUAAAUCACUGCAUCUUCATsdT

COKpaLLI,eHHbIe 0603HaveHus HYKNEeOoTnaAHbIX MOHOMEpPOB, UCNOJIb3YEMbIX AONA
npeacrasneHnsa nocnegoBaTenbHOCTEN HYKNEWNHOBbIX KUCNOT. Cne,qyeT NMOHUMAaTb, 4YTO
Takme MOHOMEPLI, B Cllydae UX NpuUcyTtcTtBud B OJIUTOHYKNeoTuage, CoeaAnHeHbl apyr C

Apyrom ¢ nomoLbio 5'-3'-pochoanaupHbIX CBA3EN.

CokpalLieHHoe 0b03HaYeHne Hykneotna(bl)
A AOeHo3nH
UntnaunH
G N'yaHo3uH
T TumMmnauvH
U YpuauH
N nobon Hykneotua (G, A, C, T unu U)
a 2'-O-meTnnageHo3nH
C 2'-O-MeTUnUUTUANH
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g 2'-O-MeTnnryaHosunH

2'-O-meTunypuavH

dT 2'-0e30KCUTUMUANH

S docopoTnoaTHasa cBA3b

Mblwam BBOAUMAN KOMMO3ULMKN B COOTBETCTBUM C NPOTOKONaMu "BbICOKOM A03bl"
N "HN3KoM O03bl", ONMUCAHHBIMU HUXE.

B npotokone BbICOKOW [J03bl, MblllaMm BBOAAT ABe [03bl PBS, nunuaHown
komnoamummn siPHK, HauenenHHonm Ha Tie2, wnu nunuaHon komno3mummn siPHK,
HaueneHHon Ha noundepasy (N=5 Ha rpynny) kak ykasaHo B Tabnuue.

MNoarotoBuTEnbHaA/BbICOKaa 403a (ABE UHBEKLUN)

NunngHaa komno3nyma HeHb 1 [eHb 2 HeHb 4
AF-012: Nunua T/DSPC/Chol/M3r-bMG 0,6 mr/kr 2,0 Mr/kr | yMepLUBNEHbI
50/10/38,5/1,5
AF-011: NTunua M/DSPC/Chol/M3r-bMaG 1,0 mr/kr 2,0 Mr/kr | yMepLUBNEHbI
50/10/38,5/1,5

B akcnepumeHTe ¢ "HM3KoM O0030M", MblllaM BBOAAT PasoBYK O03Y NUNUAHOM

komnosuummn siPHK, HaueneHHon Ha Tie2 (N=4), unn nunugHon komnosuuum siPHK,
HaueneHHon Ha noundepasy (n=1, Tonbko ana AF-012) kak ykaszaHo B Tabnuue HUXe.

Huskaga nosa (ogHa UHbEKLUS)

NunnaHaa komno3numa [eHb 1 [eHb 2 [eHb 4
AF-012: Nunng T/DSPC/Chol/M3r-bMG 0.6 mr/kr | YmepLiBneHbl
50/10/38,5/1,5
AF-011: Nlunng M/DSPC/Chol/N3r-bDMG 0.6 mr/kr YMepLUBNEHbI
50/10/38,5/1,5

Kak nokaszaHoO B npuBeAeHHbIX HWXe Tabnuuax, komnosnumm sSiPHK,
cogepxawme AF-012, BoidbiBanu ahpekTMBHOE NOAaBNEHNE akKTUBHOCTU B 3HAOTENUU
pasHbliX 4YacTen cocyaucToro rnoxa, BKMYaa nedveHb, ferkoe, cepgue u nodky. He
Habnioganock nogaBneHus akTMBHOCTM komnosuumamu AF-011, He coaepxammu
NMunna T.
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Pe3ynbTaTthl 3KCNEPUMEHTOB C BbICOKOW 030U

YpoeeHb MPHK Tie2, HopmuposaHHbin no GAPDH, VE-kagrepvHy vnn VEGFR-2

BbICOKAA OO3A | Tie2/GAPDH | Tie2/VE-kagrepuH | Tie2/VEGFR-2 | CpegHee
(0,6 + 2,0 mr/kr)
MeyeHb 71% (78%) 78% (85%) 88% (82%) 78%
Nerxoe ND 50% 42% 46%
CkeneTHasa Mmbiwua* (58%) ND ND (58%)
Cepaue 76% 69% 74% 73%
Mouka 40% (65%) ND 52%
MNMnotanamyc 0%
ND - HET AaHHbIX
Pe3ynbTatbl 3KCNEPUMEHTOB C HU3KOW JO30M
HN3KAA OO3A Tie2/GAPDH | Tie2/VE-kagrepuH |Tie2/VEGFR-2| CpeaHee
(0,6 mr/kr)
MeyeHb 64% (78%) 59% (65%) 82% (84%) 68%
Nerkoe ND 0% 0% 0%

PesynbTatbl npeactaeneHsl Ha dur. 10A-15. dur. 10A-10B nokasbiBaloT peskoe

cHuxeHue (KD) akcnpeccumn Tie2 B cepaue, No cpaBHeHuo ¢ akcnpeccnen GAPDH
(®ur. 10A), peuentopa 2 VEFG (VEGFR2) (dur. 10B), n Ve-kagrepuHa (dur. 10B).
siPHK Tie2 nogaenana aktMBHOCTb Tie2 TONbKO B Tex crny4vasax, korga siPHK exoguna B
coctaB komno3uuum AF-012, Ho He korpa siPHK Bxoauna B cocTtaB KOMMNO3ULUK
AF-011.

dur. 11A, 116 n 12A nokasbiBanioT peskoe cHmkeHne (KD) akcnpeccumn Tie2 B
neyenun noa gencrenem siPHK B komnoamumnmn AF-012 (dur. 11A n 12A), Ho He ansa AF-
011 (®wur. 11B). Beicokme gosbl NpeactasneHsbl kak 2.0 (B aToM pexnme sesogunock 0,6
n 2,0 Mr/kr); H13KMe Oo3bl NpeacTaBneHbl kak 0.6 (BBoaunock 0,6 mr/kr).

Takke Habnioganocb ysenuveHue akcnpeccun VEGFR2 B nevyeHn B oTBET Ha
BeegeHue siPHK Tie2 (dwur. 12B).

®ur. 13A v 136 nokasbiBatoT nogasneHue (KD) skcnpeccun Tie2 B nerkom nog

pencteuem siPHK B coctaBe komnosvuum AF-012. JOkcnpeccuio Tie2 cpaBHUBAKT C
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akcnpeccuen VE-kagrepyHa (dur. 13A) u VEGFR-2 (dwur. 13B6). dur. 14A u 14b
nokasblBalT nMoAdaBneHne oakcnpeccun Tie2 B MNOYKE U CKENETHOW  Mbllile,
cooTBeTCTBEHHO, noa agencrteuvem siPHK B coctaBe komnoswuyum AF-012, HO He B
cocTtase komnosvumumn AF-011.

dur. 15 npegcraenaeT cobon rpaduk, nokasbiBawwmn, 4yto SiPHK Tie2 He
nogaenget (KD) reHHyto akcripeccus B runotanamyce, korga siPHK Bxoaut B cocTas
AF-012 nnn AF-011.

OTU pe3yrbTaTbl NOKa3bIBAOT, YTO NIMNOCOMBI, cogepxawime nunua T, ocobeHHo
npurogHbl ansa siPHK, koTopble JOMMKHbI ObiTb HaLENEHbl HA NogaBNEeHNEe akTUBHOCTU
reHa B 9HAoOTeNManbHbIX TKAHAX.

Bbin npoBeaeH oTaernbHbIN (Sepate) skCnepuMEHT No onpeaerieHnio peakumm Ha
posy. Bkpatue, 7 rpynnam camok C57B16 (no 5 mbiwen B rpynne) seoaart 0,25 mr/kr,
0,5 mr/kr, 1,0 mr/kr, 2,0 mr/kr n 0,6 mr/kr (B OeHb -1) + 2.0 mr/kr (B OeHb 0). Tkanu n
opraHbl cobuparoT Yepes 72 yaca u U3MepsroT YpoBHU Tie2 B 9TUX TKaHax. dur. 16A-b
AEMOHCTPUPYIOT [03a3aBUCUMOE pPEe3KOe CHUXeHMe 3kcnpeccun Tie2 B MeyYeHn U
CKENEeTHOM Mblwue, cooTBETCTBEHHO. Pur. 17A-b nokasbiBaloT pe3koe cHuxkeHne Tie2 B
ceneseHke u cepaue, cootTBeTcTBEHHO. dur. 18A-b nokasbiBaloT pe3koe cHumxeHune Tie2
B MOYKE M XXMPOBOWN TKAHWU NPU pasHbIX A03aX, COOTBETCTBEHHO.

Mpumep 14: NlunuaHag koMnosanumd, cogepxawiag MHOXeCTBO pasHbiX siPHK

B pesynbrate OTHOCUTENBLHO LUMPOKOro TepaneBTUYECKOro OKHa, CO34aBaeMoro
ONMUCaHHbIMKM  TYT KOMMO3NUMAMM, Oblna npoBepeHa BO3MOXHOCTb MOAaBIEHUSA
aKTMBHOCTM MHOXECTBEHHbIX FEHOB B MEYEHU MYTEM pPa30oBOro BHYTPMBEHHOrO (i.v.)
BBeaeHUA. MoXHO NpeanonoXmuTb, YTO CNOCOBHOCTL PErynupoBaTb MHOXECTBEHHbIE
reHbl MOXeT obecneunTb OEWCTBEHHbIN TepaneBTUYECKMA noaxon K GonesHam, angd
KOTOpbIX  OblNMM  MOEHTU(PULMPOBAHbI  MHOXECTBEHHbIE  reHbl-MuWweHn. [On4a
nccnegoBaHusa OCyLEeCTBUMOCTU Takoro nogxoaa, nocnegosarensHoctn siPHK npoTtus
MULLEHEN B NEYeHW, NpPeacTaBnSLWLMX BO3MOXHbIA TepaneBTUYECKUA WHTepec -
daktopa VII, ApoB, PCSK9, Xbp1, SORT1, TTR1, TTC39B, ITGb1, ApoC3 n Rab5c -
Obinn 06begnHEHBI M BBEAEHBI B YacTuLbl, cogepxawme nunua TechG1.

B uccnegoBaHnax nogaBfieHNA akKTMBHOCTU MHOXECTBEHHbIX FE€HOB OLEHMBanNu
yposun MPHK ®aktopa VII, ApoB, PCSK9, Xbp1, SORT1, TTR1, TTC39B, ITGb1,
ApoC3 u Rab5c B ne4vyeHu, B3ATOM y MbIEN, KOTOPbIM OblMKM BBEeAEHbI J03bl
komnoauumin, cogepxawwmx nyn 10 siPHK nnu koHTponbHbIX HepoacTBeHHbIX SiPHK,

HauerneHHbIX Ha noundepasy, B KOMNosvuum, cogepxawen nunug TechG1. JlununaHaa
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yactmua (AF12) cogepxut cnegylowime  KOMMNOHEHTbl (B MongpHbiXx  %):
TechG1:DSPC:Chol:NM3r-bMG (50% mon.:10% mon.:38,5% mon.:1,5% wmon.): npwu
cooTHoweHun nunua:siPHK, pasHom npunbnuantensHo 11. Yepes 48 4 nocne pasoson
MHBEKLMUKU B XBOCTOBYIO BEHY Mbilwn B go3e 0,1 mr/kr ansa kaxgon siPHK, aHanuaupytoT
aKcnpeccui 3TUX reHoB-muweHen Ha yposHe MPHK. BkpaTue, 3aMOpoOXeHHY0 TKaHb
nevyeHn M3MernbvalT U rOTOBAT NM3aTtbl TKaHW. YpoBHU MPHK aTuX reHoB HOpMUPYIOT
no ypoeHam GAPDH, onpegeneHHbIM B nM3atax MeTogOM aHanu3a pasBeTBIIEHHOW
AOHK (QuantiGene Reagent System, Panomics). padwukn 3aBUCUMOCTU YpPOBHEW
muweHn/GAPDH ana mbiwen, nonyyuswwux nyn 10 siPHK, kak onucaHo TyT, cTpoAaT
nocrne Hopmanusauuu no COOTBETCTBYHOLUM YypoBHAM MuweHw/GAPDH y mbiwen,
NOMyYMBLUMX Takyld >Xe KOMMno3uuuio, Ho cogepxauwytr SiPHK KoHTponbHoOn
noumndepasbl. NceneayoT adpdekT nogaBneHns akTUBHOCTU NMPU A03UPOBKE Kaxaou
siPHK, HaumHaa ¢ 0,1 mr/kr. 3HauynTenbHOEe MoAaBNEHNE aKTUBHOCTM BCEX AECATU
reHoB Habnoganock npu gose 0,1 mr/kr Ha siPHK (o6wasa aosa siPHK 1 mr/kr) (dur.5).
MNMoaaBneHne akTMBHOCTU BCEX AECATU reHOB OAHOBPEMEHHO, KaK NMoKa3aHo TyT,
BNEPBbIE OEMOHCTPUPYET, UYTO MHOXECTBEHHbIE TE€Hbl, MPUHUMAIOLLME Yy4yacTue B
CXOXMX WU  pacxXogalmxcs CUrHasbHbIX MNyTSX, MOFyT MOAynupoBaTbCA OAHUM
BBEAEHMEM OAHOrO  JieKapCTBEHHOro  npoaykta. Hanpumep, ogHOBpEMEHHOE
nogaBneHne akTUBHOCTUM HECKOSMbKUX PasHbIX MULLEHEN B MeYEeHU MOXET MO3BOSMUTH
co3faTb HOBble cTpaTterMm nevyeHna MHOroakTopHbIX 6Oone3Hen, Takux Kak
MeTabonmMyeckmuim CUHAPOM, pak wunu  uHdekumoHHas 6onesHb, B KOTOPbIX
3a4enCcTBOBaHbl MHOXECTBO NEHOB U CUrHasbHbIX NyTen. Hackonbko HaM U3BECTHO, 3TO
neppoe coobweHne 06 oagHoBpemMeHHOM siPHK-meauupyemom  nogaeBneHuu
aKTUBHOCTU [OECATU NEYEHOYHbIX MuweHen in vivo. [lpyHMMas BO BHUMMaHue
3(PPEKTUBHOCTL A0CTaBKM C WUCMOMb30OBaHMEM OMUCaHHbLIX TyT nNUNUAoB, ObINo
BbIABUHYTO NPeanosioXkeHne o ToM, 4YTo npoaykT ¢ nynom siPHK moxeT ogHOBpeMeHHO
noaaBnaTb akTUMBHOCTb elle 6onbwero 4vucna reHoB. C TepaneBTUYECKOW TOYKM
3peHusd, 3TO MOXeT MO3BONMUTbH co3daBaTb elle 6onee CroOXHble TepaneBTUYeCcKue
nogxogbl C OOCTUXEHMEM MOBbILEHHOrO TepaneBTUYecKoro adpdpekta And
MHOXECTBEHHbIX MUWeHen. Hanpumep, 3Ta cTpaterna MoxeT ObiTb 0COBEHHO
NpUrogHoOM npu JIEYEeHUU BUPYCHbIX WHpeKkunn, Takmx kak renatut C, ObICTpo
3BONIOLUMOHUPYIOLLME BUPYCHbIE TEHOMbI KOTOPOro OKasanucb HeynoBUMbIMK AN
otaensHon siPHK, HaueneHHoW Ha onpegeneHHbI CarWT BUPYCHOTO reHoma. Takom

noaxoa ¢ onpegeneHneMm MHOXeCTBa MULLEHEN MOXET Takke oKasaTbCA MNOoNe3HbIM
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Ana peryndaumm ypoBHEW FNUNONPOTEUMHOB HU3KOW MAOTHOCTU U JIEYEHUS TakuX
bonesHen, Kak pak, BOBIIEYEHHOCTb B KOTOpbIM MHOXeCTBa [reHOB Obina yxe
onpeperieHa paHee.

Mo cyuwecTBy, HacTosdwee M300peTeHne packpbiBaeT NUNUAHbIE KOMMO3WULUW,
cogepxawime KOMMO3WLUMN HECKONBbKUX HYKNEUHOBLIX KUCIOT (Hanpumep, siPHK). B
HEKOTOPbIX BapuaHTax WCMOMNHEHUs, JNUMNUAHbIE KOMMO3WLUMKM codepXaT ABe Wnu
bonblle KOMMNO3WLUMA pasHblX HYKMEUHOBBIX KUCNOT. B HekoTopbix BapuaHTax
NCMOMNHEHNA, NUNUAHasa KOMMO3MUMA COAEPXUT NATb N BonbLUe KOMMO3ULUI pasHbIX
HYKMENHOBBIX KUCMNOT. B HEKOTOpbIX BapuaHTax WUCNOSIHEHWUA, NIMMUAHAA KOMMO3uUuA
COOEpPXWUT aecATb unu Oonblle KOMNO3ULUMA pPasHbIX HYKIEWHOBbLIX KUCNoT. B
HEeKOTOPbIX BapuaHTax WUCMNOSIHEHWd, NUNUAHaa KOMNO3UUMA COAepXUT ABajuaTb Unu
fbonbLue KOMMNO3ULMI pasHbIX HYKNEUHOBLIX KACIOT. KOMMNo3nuumn pasHbiX HYKNENHOBBLIX
KUCNOT MOryT 6bITb HaueneHbl Ha OAVMH U TOT Xe reH-muweHb. B gpyrom BapuaHTte
WCNOSTHEHUA, KOMMO3ULMWN PasHbIX HYKNEUHOBBIX KUCIIOT MOryT ObiTb HaueneHbl Ha
pasnU4YHble reHbl-MULWEeHN. ['eHbl-MULEHN MOTYT OblTb KOMMNOHEHTaMU OAHOTO U TOrO Xe
ouonorudeckoro nyTn (Hanpumep, UMMYHHOrO OTBETA, TaKOro Kak aHTUBMpPYCHas
peakuus, anonTto3, MeTabonuaM XonectepuHa) WM MorytT OblTb KOMMOHEHTaMu
pasnuMyHbiXx Buonorudecknx nytern. [EeHb-MULWEHU MOryT BKKOYaTb rEH, He
npuHagnexawmun cyobekTy (Hanpumep, BUPYCHbIM TeH). B ogHom BapwuaHTte
WCMOMHEHUA, NUNMgHas KOMMO3ULUSA COAEPXUT MO MEHbLUEW Mepe OAMH KaTUOHHbIN
nunug, OnuWCaHHbIN TYT. JlMNMaHaa KOMMO3MUMA MOXET AOMONHUTENBHO coaepXaTtb
Mar wnm mogudmumpoBarnHbii M3 nunung. B gpyrom BapuaHTe WCNOSTHEHUS,
nunugHas KoMnosvuma AONOMHUTENBHO COAEPXKUT CTEpPOon (HanpuMmep, XonectepuH). B
ewe O4HOM BapuaHTe UCMOMHEHUSA, NUNUAHAA KOMNO3UUUSA OOMOMHUTENBHO COAEPXUT
HenTpanbHbIN NMNuAa.

CneayeT oxungaTb, YTO, H8 OCHOBAHWUWU OMUCAHHbLIX TaKMM 0BpPa30M HECKONbLKUX
acnekToB MO MeHbLLEN Mepe 0QHOro BapmaHTa UCMNOSTHEHUS HacToALWEero n3obpeTteHus,
pasnuyHble U3MEHeHUsa, MoaudrKauMm U yCOBEPLUEHCTBOBaHUA MOTYyT OblTb Nerko
paspabotaHbl  KBanM@PUUUPOBAHHBLIMM  cheumanucTamu.  Takue  U3MEHEHUS,
Moaudukauum 1 ycoBepLLUEHCTBOBaHUA OOSMKHbI paccMaTpmMBaTbCAa Kak YacTb AaHHOTMO
ONUCaHUA, W CYUTAIOTCA HEe BbLIXOAAWMMM 3a npejenbl CywHocTM K obbema
n3obpeteHna. CoOTBETCTBEHHO, MpedlecTByoLWee onucaHve NpUBOAUTCA TOSMBbKO B

KayecTtBe rnpumMmepa.
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OOPMYIIA N3OBPETEHUA
(ans BbIOENEHHOW 3AABKU U3 3AABKU EA N2201190242)
1. Komnosuuus, cogepxawaa CcTepos; HeutpanbHbln nunug, M3 wvnu

MoauduumposaHHbin N3 nunua; n nunua dpopmyns! (1)

ARt
n
copmyna (1)
B KOTOPOWH,
Kaxkabin n3 X2 u Xb, B KaXXJOM OTAEeNbHOM cny4yae, He3aBucnumMo obo3HavaeT Cqg
ankuneH;
n paseeH 0, 1, 2, 3, 4 unu 5;
A B KaxXgoMm oTaenbHoM criydae obosHavaeT NRz mnu umknuyeckuin oparmenT,
Heobsa3aTenbHO 3aMeLlleHHbIn 1-3 R;
B obosHavaeT NR mnu umknuyeckmn coparmMeHT, Heobs3aTenbHO 3aMeELLEHHbIN
1-2 R;
.R’

Y N .R’

. Y

o 2
kaxablh R He3aBucmmo obos3HadvaeT H, ankun, § R ynm R? ; npu
.R’
Y § .R’
. Yy
- 2 2
YCNOBUU, YTO NO MeHbLLUEN Mepe oauH R obosHayaeTt % R urm R X

R', B Kaxgom oTaenbHOM cnydae, He3aBMCUMO o6osHavaeTr H, RS,

0] 0. 0
N
“aﬁ\ .(IS?\ (?%\Sf? . “'j\ 3 )J\N,RS X \N,Ra
- R3,:“L R®, 7+ R, 72 0", R unm R -

R?, B KaXOOM OTAEMbHOM CRyvae, He3aBUCMMO 0GO3HauaeT amnkurm, anKkeHun,
anknHun, retepoankus, reTepoarnkeHus Unu reTepoankuHun; Kaxabih M3 KOTOpPbIX
HeobA3aTenbHO 3aMeLleH OOHUM UM HECKONBbKUMU 3aMECTUTENSAMMY;

R®, B KaxOOM OTAENBbHOM Chydvae, He3aBUCMMO 0GO3HaYaeT amnkur, anKkeHun,
anknHun, retepoankus, reTepoarnkeHus Unu reTepoankuHun; Kaxablh M3 KOTOPbIX
HeobA3aTenbHO 3aMelweH OAHMM MMM HECKOSNbKUMW 3aMecTUTenamu (Hanpumep,
rMapodunbHbIM 3aMECTUTENEM);

Y, B K&XAOM OTAeNbHOM cryyae, HeaaBucumo obosHadaeT O, NR* unu S;
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R?, B KaXAOM OTAENBLHOM Cryyae, HeaaBUcMMo 0603HavaeT H, ankun, ankeHun,
ankvHWn, reTepoankusl, retepoarikeHun Uunu reTepoankuHum; KaXabli U3 KOTOpbIX
Heobsa3aTenbHO 3aMeLleH OAHUM UMY HECKOSTbKUMY 3aMEeCTUTENSIMMU.

2. Komnosunuua no n. 1, otnuyawowadaca tem, 4to cogepxut crtepon; M3l vnn

MoauduumposaHHbin N3 nunua, HenTpaneHbIn NUMKA U nunug dpopmynsbl (I1):

X2 | xb
NS
R
n
dopmyna (I)
Kaxabin n3 X2 u Xb, B KaXXQOM OTAENbHOM cnyyae, He3aBucnumo obo3HavaeT Cqg

R,N NR,

AlTIKUINEH;

n paeeH 0, 1, 2, 3, 4 unu 5;

Y g .R’

\§\)\R2, ;2/\\(

BMECTEe C aTOMOM a30Ta, K KOTOpPOMY OHU NPUCOECAUNHEHDI, O6p83YI'OT KOnbLO; MNpH

kKaxabih R He3aBucumo obo3HavaeT H, ankun, , vnu aea R,

1
Y,R

< . 2

ycnosun, 41O NO MeEHbLlEU Mepe OAUH R npeacraenaeT cobon g R NI

< R
N
R2

R', B Kaxgom oTAenbHOM crnyyae, He3aBMcUMO o6osHavaeTr H, RS,

O

\\S//
N N

4
R Unm R* : roe R® HeobaszatenbHo

.R®
EJJ\F@ “as R®, L"\;é/ RS, KJ\ R3
3amMeleH ogHUMM Ui HECKOJNTbKUMU 3aMEeCTUTEINAMMU,

Rz, B KaXAoM OTAelsibHOM cCriy4yae, He3aBUCUMO o0003HayvaeT arikmn, arikeHun,
arnknHun, retvepoarikun, rertepoarikeHun Wnn retepoarikuHul, Ka)K,D,le U3 KOTOPbIX
HeobA3aTenbLHO 3amMeweH ogHUM UM HECKOJMTbKUMU 3aMEeCTUTEIAMMU,

RB, B KaXAoM OTAelsibHOM cCriy4vyae, He3aBUCUMO o003HayvaeT arkmn, arnkeHun,
arnknHun, retepoarikun, rertepoarikeHun Winn retepoarikuHul, Ka)K,D,le U3 KOTOPbIX
HeobdA3aTenbLHO 3amMeuweH ogHMM UM HECKOJNMTbKUMU 3aMEeCTUTEIAMMU,

Y, B Ka)XAOM OTAeNbHOM cryyae, HeaaBucumo obosHadaeT O, NR* unu S;
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R?, B KaXAOM OTAENBLHOM Cryyae, HeaaBUcMMo 0603HavaeT H, ankun, ankeHun,
ankvHWn, reTepoankusl, retepoarikeHun Uunu reTepoankuHum; KaXabli U3 KOTOpbIX
Heobsa3aTenbHO 3aMeLleH OAHUM UMY HECKOSTbKUMY 3aMEeCTUTENSIMMU.

3. Komnosuuusa, copepxawas cTepon; HeuTpanbHbin nunua; M3 wunu

MoauduumposaHHbin N3 nunua; n coegunenmne gopmynsl (l11), (1V) nnu nx cmecs,

N N E R I?
R \V/A\N/A\v, \V/A\N, R,N\V/A\N/A\V,N N\V/A\N,R
dopmyna (ll) dopmyna (IV),
.R1 1
Lo e
roe kaxabh R HesaBucumo obosHavaeT H, ankun, % R ynu  R? ; npwn

.R

Y

\§\)\R2

ycnosuun, 41O nNO MeHbLLEN Mepe OAuH R npeacrasndaeT cobon nnu

?w//\Y,R1
R2

- rne R', B kaxgom oTgenbHoM cryyae, HesaeucuMmo oboaHavaeT H, R®

O
\ ’R3 \\S//
RGN YN A DS

R* " wnm R4 - rae R® HeoBsA3aTenbHO
3aMeLLEeH OQHUM U HECKOSTbKMMU 3aMECTUTENSAMU;

R%, B KaXOOM OTAENbHOM CRyvae, He3aBUCMMO 0GO3HauaeT amnkur, ankeHun,
ankUHWUI, TreTepoarnkur, reTepoankeHun Wnu reTepoankvHUn; Kaxabli U3 KOTOpPbIX
Heoba3aTeNbHO 3aMeLleH OAHUM UM HECKOSNTbKUMU 3aMECTUTENSAMU;

R®, B KaxOOM OTAENBbHOM Crydyae, He3aBUCMMO 0GO3HAYaeT amnkurm, anKkeHun,
ankWUHWUI, reTepoarnkurn, reTepoankeHun WNu reTepoankvHUn; Kaxabli U3 KOTOpbIX
Heoba3aTeNbHO 3aMeLLEH OAHUM UM HECKOSTbKUMU 3aMECTUTENAMU;

Y, B K&XAOM OTAENbHOM cryyae, HeaaBucuMo obosHadaeT O, NR* unu S;

R*, B KaXJOM OTAeNbHOM cnydyae, He3aBMCUMMO 0B03HauyaeT H, ankun, ankenun,
ankUHWUI, reTepoarkurn, reTepoarnkeHun WNu reTepoankvHWUn; Kaxablii U3 KOTOpbIX
Heoba3aTeNbHO 3aMeLeH OAHUM MM HECKONBKMMW 3aMECTUTENSAMU; U

4. Komnosmuusa no n. 3, otnuyawwiaaca 1em, 4to R, no MeHblien mepe B 3

NONOXeHMsAX, NpeacTaBnsaeT cobo
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5. Komnosuuma no n. 3, oTnuyarwasaca Tem, 4to n paseH 2 unn 3 nrge R, no

R’
Y

%\)\ R?

MeHbLUEN Mepe B 3 NONOXEHUSX, npeacrasnder cobon
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OTYET O TIATEHTHOM ITIOUCKE

(crarea 15(3) EAIIK u npaBuio 42 [lateHTHOM HHCTPYKLIUH K

HoMep eBpa3uiickoi 3asBKH:

EAIIK)

202090677

A. KTACCHOUKALIWA ITPEAMETA U30OBPETEHHA:
AG61K 9/127 (2006.01)
AGIK 47/10 (2006.01)
AGIK 47/22 (2006.01)
A6IK 47/24 (2006.01)
AG6IK 47/28 (2006.01)

CornacHo MexayHapoaHo# narenTHol kiaccudukanuu (MITK)

b. OBJIACTDL TTOMCKA!:

TIpocmoTpenHas qokymeHTaums (cucreMa knaccuduxaunn u uaaekcsr MITK)
A61K 9/127, A61K 47/10, A61K 47/22, A61K 47/24, A61K 47/28

DnexTpoHHas (a3a JaHHBIX, HCIIOIB30BABIIAACS IPH MOUCKE (Ha3BaHHe 6a3bl H, €CIH, BO3MOXHO, HCIOIB3YEMbIE IOUCKOBbIE TEPMHHBI)
EAPATIS, ESPACENET, PATENTSCOPE, Reaxys

B. JOKYMEHTBI, CYHUTAIOIIHWECS PEJJEBAHTHBIMU

4, crpoku 40-47 xou. 10, crpoka 16 xou. 15

[Kareropus* CchUIKY Ha IOKYMEHTHI C YKa3aHHEM, TJe 9TO BO3MOXHO, PENEBAHTHBIX YacTelt OrHocurcs K nyHKTY Ne

Y US 2009/0023673 A1 (MANOHARAN MUTHIAH et al.) 22.01.2009, [0009]-[0017], 1-2
[0337]-[0346], [0358], [0472], [0473], [0512], [0513], [0573], [0585], dopmyna uzoGpere-
HHA

Y US 6835395 B1 (SEMPLE SEAN C. et al.) 28.12.2004, crpoka 40 xoun. 2 — cTpoka 9 kou. 3, 1-2
cTpoka 65 xoi. 6 — ctpoka 11 kon. 7, crpoku 1-44 xox. 10, crpoka 63 koin. 13 — crpoka 30
KoJ1. 24, mpumeps! 1-4, ctpoka 13 koux. 25 — ctpoka 31 kou. 27, npumeps! 6 1 7, ctpoka 30
koa. 31 — crpoka 28 xon. 32, npumep 11, nn. 1 u 9 popmys! n306pereHns

Y US 6022874 A (WHEELER CARL J.) 08.02.2000, crpoku 10-16 xoxn. 1, cTpoka 65 xou. 3 — 1,3-5
crpoka 37 koun. 8, tabnuua 1, nn. 1, 2 u 18-22 dpopmyunst u3o6pereHns

Y US 6291423 B1 (BISCHOF RAINER et al.) 18.09.2001, crpoka 50 koun. 3 — ctpoka 10 ko 1,3-5

I:I NOCICAYIOIHNC NOKYMCHTBI YKa3aHbl B IPOAOJDKCHUHU

* Oco0ble KaTeropuH CChIITOMHBIX JOKYMEHTOB:
(CA» - IOKyMEHT, onpeeasiomuit o61uit ypoBeHb TEXHHKH

NPUBECHHBIA 1A NOHUMaHUs H300peTeHNs

«T» - Gonee no3auuit JOKyMEHT, ONMyOIMKOBaHHEIN MTOCIE AATHI PUOPUTETA H

«D» - nokyMeHT, npuBeacHHBII B eBpazulickoif 3aaBke

«E» - Gonee paHHMI JOKYMEHT, HO ONTyONHMKOBAHHEIA Ha JaTy moja4u
eBpasuiicKoif 3aABKH HITH NOCTIE Hee

«O» - BOKYMEHT, OTHOCALIMIACA K YCTHOMY PacKpHITHIO, SKCIIOHHPO-
BaHHIO W T.1.

"P" - noKyMeHT, OryGAUKOBaHHEIH 10 JaTh! OJAYH eBpasuiickod
3a4BKH, HO TOCIIE AaTsl HCTIPAIMBAEMOro NpHOpHTETa"

«X» - HOKYMEHT, HMeIomuit HanGonee 6HU3KOE OTHOMIEHHE K MPEAMETY NOKCKa,
nopovamuit ROBU3HY HIIH H300PETaTENLCKUM YPOBEHD, B3ATHIH B OTACIBHO-
CTH

«Y» - JOKYMEHT, HMelomuit HanGosnee 61M3koe OTHOMICHHE K NPEAMETY NOKCKa,
nopoyamuit H306peTaTenLCKHil YPOBEHE B COYETaHHH C APYTHMH JOKYMCH-
TaMH TOH 7K€ KaTeropuH

«&» - IOKYMEHT, ABNAIOMUICA MaTCHTOM-aHATIOrOM

«L» - JOKYMEHT, MPHBEACHHEIN B APYIHX LIEIAX

Jlara nposeneHus narentHoro noucka: 14/07/2020

VIONHOMOYECHHOE JTHIIO:
3&MCCTPITCJIL Ha4YaJlbHUKA anannemm akcnemem
HavansHuk OTAC]a XUMHHU U MCIUITUHB]
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