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BUOPA3JIAI'TAEMBIE JIMTTWbI JUIA JOCTABKU AKTUBHbBIX A'EHTOB

3agBJieHHEe 00 VCTAaHOBJECHHH MIPHOPHUTETA

JlaHHas 3asBKa yTBep:KIaeT NpuopUTeT 3asBKU Ha naTeHT CILIA Ne 61/351146,
noxanHou 3 mong 2010 roxa, u 3asBku Ha nateHT CILIA Ne 61/489197, moxanuoit 23 mas 2011,

KaXIbIC U3 KOTOPBIX BKIOYCHBI B KAUYCCTBE CCBUIKHU B IMOJTHOM obBeMe.

00JacTh TEXHHKH

Hactosmee I/I306pCT6HI/I6 OTHOCHTCS K OMOJIOTHICCKIM JIMITHIAM U MX HCIOIb30BaHUIO

AJI JOCTaBKH aKTUBHBIX ar¢HTOB, TAKHMX KaK HYKJICHHOBEBIC KUCIOTEI.

YpoBeHb TeXHUKH

TepameBTHUECKHE HYyKJICHHOBBIE KUCIOTEI BKIIOYAIOT, HAIIPUMED, MaJIbIe
nurepdepupytomre PHK (MuPHK), mukpo-PHK (MukpoPHK), anTrcMeIcTOBEIC
OJTUTOHYKICOTHABI, PUOO3MMEI, TUIA3MUJIBI, IMMYHOCTUMYIIUPYIOIINC HYKICHHOBEIE KUCTOTEI,
aHTHCMBICITOBEIE, aHTArOMHp, aHTUMHUP, Moaenu MukpoPHK, cymepmup, Ul amanrep u antamep.
DTH HyKJIEHUHOBEIE KUCIOTHI JEHCTBYIOT Uepes pa3nuyunble MexanusMel. B ciyuae MuPHK win
MukpoPHK, 5Ti Hyk/IenHOBEIE KUCIOTE MOTYT MOHIDKATh BHYTPUKIETOYHBIE YPOBHHI
OIIpeIeNICHHBIX OeNKOB B mpotecce, HassiBaecMoM PHK-unTepdepentms (PHKn). [ocne
BBeaeHust MEPHK i mukpoPHK B niprommnasmy knetkw, 3t asyxuenodeunsie PHK o6pasyior
cBs3u ¢ GenkoM, HazsiBaeMbiM RISC. Cmeiciorsie muti MuPHK i mukpoPHK cMmemarotcst ot
komiuiekca RISC, obecnieunBaromiero mabdiaon B RISC, KoToperit MoKeT pactio3HaBaTh U
cBia3bBaTE MPHK ¢ koMImeMenTapHO#H OCIe10BaTeAbHOCTRIO, YTO ¥ cBA3aHHble MUPHK mmn
mukpoPHK. Nmeromasics csa3b koMmiuieMenTapaoi MPHK ¢ koMmiekcoM RISC pacmiersiet
MPHK u BeicBOOOXAaeT paciieiuiiembie HUTH. PHKE MoxkeT oGecredunTs moHmKaromee
peryanpoBaHie KOHKPETHBIX OCIKOB, OPHCHTHPOBAHHBIX Ha CHCIU(PHICCKYIO IECTPYKLIUIO
cootsercTByromx MPHK, koToprie KoaupyioT cuuTes Gernka.

Tepanesruueckoe npumenenne PHK-nuTepdepenimm upe3BeraaifHo MHUPOKO, TaK KakK
MuPHK u mukpoPHK koHCTpyKIIMK MOTYT OBITH CHHTE3MPOBAHEI C TF000M HYKICOTHIHOM
MOCIe0BaTeIFHOCTRIO, HATIPABICHHOM MPOTHB LeneBoro 6enka. Ha ceroausimnmit nens MuPHK

KOHCTPYKIHWH ITOKa3aIn CIIOCOOHOCTE CHGHHCI)HHCCKH TIOHIKAIOIIC PETYINPOBATE LICICBEIC



Oenku B in vitro u in vivo mozaenax. Kpome Toro, MuPHK koHCTpyKIE B HacToAIIee BpeMs
OLIEHUBAIOTCS B KIIMHUUECKUX HCCIETOBaHMAX.

Tewm He MeHee, AByMA MpobiieMaMH, ¢ KOTOPBIMHU CTAJIKUBAETCS B HACTOSIIEE BpeMst
MUPHK mnn mukpoPHK KOHCTpYKIMH SIBASIOTCS, BO-TIEPBBIX, UX BOCIIPUUMUYHUBOCTE K
HyKJIea3aM paclielICHHs B Ia3Me KPOBH M, BO-BTOPHIX, UX OTpaHUYEHHBIE BO3MOKHOCTH IS
MOAYYeHUs JOCTYIa K BHYTPUKICTOUHON 00acTy, Iie OHU MOTyT cBs3biBaTh RISC mpu
CHCTeMHOM BBezieHun B Bujie cobonnoro MuPHK wiu mukpoPHK. Oty aByxienoueunsie
KOHCTPYKLMK MOTYT OBITh CTaOMIM3UPOBAHEI ITyTEM BKIIOUCHUS XMMUUECKU
MOIM(PHUIUPOBAHHOTO HyKICOTHAHOTO JIMHKEPa BHYTPE MOJICKYJIBI, HALIPUMED,
¢docpopoTroaTHEIX rpyni. OgHaKO, 5TH XUMUUECKHEe MOAU(PUKALUK 00eCTIeIHBAIOT TOJIBKO
OTpaHUYCHHYIO 3aIIUTY OT HyKJIea3 PacleIUICHHsI 1 MOTYT CHUKaTh aKTUBHOCTh KOHCTPYKIHH.
Buyrpuknerounas ngoctaska MUPHK wiu muxpoPHK Moxet OBITE oGuieryena myreM
WCIIOJIB30BAHMA CHCTEM IEepeHOca, TAKUX KaK MOIUMEpH!, KaTHOHHBIE JIMIIOCOMEI HJIU ITyTeM
XUMHYIECKOH MOAN(PUKAIMN KOHCTPYKLUH, HAIIPHUMED, ITyTeM KOBAJICHTHOTO MPUCOETUHEHHS
MOJIEKyJ XoJecTeprHa. TeM He MeHee, YJIyUIllleHHe CHCTEM JOCTaBKH HEeOOXOAUMO A
nopsimenys noteHiy MuEPHK 1 MukpoPHK Monekyn 1 yMeHbIIeHNS WIN YCTPaHEHU
HOTPEOHOCTH B XUMHUIECKOW MOTH(PUKAIIHHL.

AHTHCMBICIOBBIEC OJUTOHYKICOTHIBI i pUOO3UMEI MOTYT Takke HHruouposats MPHK
TPAHCIALMIO B Oeku. B cilyuae aHTHCMBICIIOBEIX KOHCTPYKIUH, STH OJHOIICTIOUCUHEIC
JVOKCUHYKICOTHIHBIE KHCJIOTH MMEIOT KOMILIEMEHTApHEIE TOCIeA0BaTeIbHOCTH, uTo 1 MPHK
Ocnaka-MUIIEHH ¥ MOTYT cBsi3biBaThes ¢ MPHK myTem criapusanust ocHoBanwmii Y otcoHa-Kpuka.
OTo cBA3BIBaHNE AH00 TpensTcTByeT TpaHcassip MPHK-mimmenn u / wim tpurrepos PHKazer H
aerpanatmn MPHK TpanckpumnTos. CrenoBaTtensHO, aHTUCMEBICIOBEIE OMUTOHYKIEOTHAB HMEIOT
OTPOMHBIN TTOTSHLMAN TS CICIUPIIHOCTH ASUCTBHUSA (T.€., TOHMKAIOLIETO PEryIUPOBAHNUS
KOHKPETHBIX 3a00IeBaHNH, CBA3aHHBIX ¢ OeakoM). Ha ceromusmHmii eHb 3TH COCTUHCHUS
MoKazalu cebs MHOTOOOCIIAIONINMI B HECKOIBKIUX i1 Vitro W in vivo MOJIENSX, BKIIOUas MOJICIH
BOCTIAUTUTENBHEIX 3a00seBanni, paka u BUY (cm. 0630p B Agrawal, Trends in Biotech.
14:376-387 (1996)). AHTHCMBICTOBBIE TAK)KE MOTYT BJIMSATEH Ha KIETOYHYIO aKTUBHOCTE IIyTEM
rudpuIn3an nMeHHo ¢ xpomocomuoi JIHK. Pacumpennsie KIMHUUECKIE OIIEHKH Ha JTIOIIX
HECKOJIBKHX aHTHCMBICIOBEIX MPEMapaToB B HAcTosIIee BpeMs BeAyTes. Llenu 3Tux mpemnaparon
BKJIIOYAIOT reHsl bel2 u anonunonpotenna B u MPHK mpoaykTos.

HWMMyHOCTUMYTHpYIONIE HYKJIEHHOBBIE KUCJIOTHl BKIIOUAIOT
JI€30KCHPHUOOHYKICHHOBEIC KUCTOTH ¥ pUOOHYKICHHOBEIE KHCIOTEL B ciyuae

Z[GBOKCI/IpI/I6OHYKHGI/II{OBOI>'I KHCJIOTEI, OTIPCACICHNC MOCJICA0BATEIFHOCTEH MIIHM MOTHBORB



MoKa3ajao 3alpelleHHYI0 HMMYHHYIO CTHMY/ISIIUIO Y MIIEKOITUTAIOINX. JTH
MOCIE0BAaTEALHOCTH HIIH MOTUBEI BKII0UaroT CpG MOTHB, GoraTeie MUPUMUINHOM
MOCJIEA0BAaTENFHOCTH U TATMHAPOMHEIE MocIe0BaTebHOCTH. Cunrtaercs, 9to CpG MOTHB B
JIE30KCUPUOOHYKICHHOBOH KHUCIOTE CTICLI(PUISCKH PACTIO3HACTCS SHA0COMATBHEIM
PELEnTOpOM, TOMLI-TI0A0OHEIM perenitopoM 9 (TLR 9), koToprlit 3aTeM 3amyckaeT Kak
BPOXKJICHHBIH, Tak ¥ IPHOOPETCHHBIH UMMYHHUTET IyTeM CTUMYJISIIH. O HEKOTOPBIX
UMMYHOCTUMYJHMPYIOUIMX MTOCIC0BATEIFHOCTIX pHOOHYKICHHOBOM KUCIOTHI TaKKe
coobmaetcd. Cuntaercs, 4to 3TH nociueaoBarenbHocti PHK MoryT BEI3BaTh MMMYHHYIO
aKTHBALMIO IIyTEM CBS3BIBAHMS C TOLI-TI0A00HEIME penienTopamMu 6 7 (TLR 6 u TLR 7).
Kpowme Toro, apyxuemnoueunsie PHK, kak Takxe coobiaercsi, MOTyT OBITh
MMMYHOCTUMYJIUPYIOUIVIMHU, U OHH IIPEAIIOI0KUTEIEHO aKTUBUPYIOTCS IIyTEM CBS3BIBAHUS C
TLR 3.

Onua u3BecTHas mpobieMa ¢ UCIIOIb30BAaHIEM TePANIEBTHUECKUX HyKJIEHHOBBIX KUCIOT
OTHOCHTCS K YCTOHIUBOCTH (hochonndGUpHON MEKHYKICOTHHON CBSI3H M BOCIIPHUMUHBOCTEIO
3TOro JHUHKepa K Hykiaea3aM. Hanuuue 5k30HyKI€as U 3HAOHYKIIEa3 B CBIBOPOTKE KPOBU
HPUBOAUT K OBICTPOMY pacUICIUICHUIO HyKJISHHOBBIX KUCIOT, 001agaomux ¢pochoandGupHeIMu
JIUHKEPAMU |, CIeJ0BATENbHO, TEPAleBTUYCCKUE HYKIEHHOBBIE KHCIOTEI MOTYT UMETh OYE€Hb
KOPOTKHUI TIepHo TIoJTypaciiaga B MPUCYTCTBUM CHIBOPOTKU MIIM BHYTPH KJIeTok. (Zelphati, O.,
et al., Antisense. Res. Dev. 3:323-338 (1993); u Thierry, A.R., et al., pp147-161 in Gene
Regulation: Biology of Antisense RNA and DNA (Eds. Erickson, RP and Izant, JG; Raven
Press, NY (1992)). TepanerTuueckue HyKJISHHOBBIC KHCIOTHI, KOTOPBIC B HACTOSIIECE BpEMS
pa3pabaTeIBalOTCS, HE UCTIONB3YIOT OCHOBHOU (hochoam3GUpHON XUMIH B TIPHPOTHEIX
HYKJIEHMHOBEIX KHCI0TaX, U3-3a 3THUX U JAPYTHX U3BECTHBIX MIPOOIEM.

Ota npobiaema OblIa YaCTUIHO TPEO0ICHA XUMIHICCKUMI MOTU(HUKAIMSIMI, KOTOPEIC
YMEHBIIAIOT CEIBOPOTOUHYIO MM BHYTPHKIETOUHYIO Jerpajanuio. Vzmenenus Opum
MPOTECTHPOBAHEI Ha MEKHYKICOTHAHOM (pocdonmupromM MocTe (HarpuMep, UCTIOIb3Ys
tdhochopoTroaTHoe, MeTII(OCchoHATHOE WK (hochopaMUIaTHOE CBS3BIBAHIE), B HYKICOTHIHBIX
OCHOBaHMAX (HallpuMep, S-TPONUHIIIHPAMUINHOB) WK Ha caxape (HarmpumMep, 2'-
Moauduuupoanubix caxapax) (Uhlmann E., et al. Antisense: Chemical Modifications.
Encyclopedia of Cancer, Vol. X., pp 64-81 Academic Press Inc. (1997)). Jlpyrue nerranuch
VIYUIIUTE CTaOWIBHOCTE MPH MCTIONB30BaHNM 2'-5' CBA3BIBAHIA caxapa (CM., HarpuMep, TaTeHT
CILIA Ne 5532130). Jpyrue n3MeHeHus ObUTH HCITPOCOBaHbl. OHAKO HU OJTHO U3 ATHX
pELICHMI He 0Ka3a10Ch BIOJHE YAOBICTBOPUTEIBHEIM, | i72 Vivo CBOOOJHBIC TEPATICBTHUCCKIE

HYKJICHHOBBIC KUCJIOTEI ITOKA3bIBAIOT TOJBKO OTPAaHNYCHHYIO S(b(l)CKTI/IBHOCTL.



Kpowme Toro, kak oTMeuaniock BeIe, cszanabie ¢ MUPHK 1 mukpoPHK mpo6iaemer
OCTAIOTCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU TEPANCBTHUCCKIX HYKICHHOBBIX KUCIOT s
nepecevueHns KIeTOYHbIX MeMOpa (cM. Vlassov, et al., Biochim. Biophys. Acta 1197:95-1082
(1994)) u B mpobGremMax, CBI3aHHBIX ¢ CHCTEMHOM TOKCHYHOCTBIO, TAKMX KaK KOMIUIEMEHT-
orocpeoBaHHas aHa(IIaKCHs, U3MEHEHIS KOary ISIMOHHBIX CBOMCTB U nuroneHus (Galbraith,
et al., Antisense Nucl. Acid Drug Des. 4:201-206 (1994)).

UYToOBI TOMBITATHCS YIYUIINTE 3((EeKTUBHOCTD, HCCISTOBATEITH TaKKe
HICIIOJIB30BAIH JTHITHIHEIC CHCTEMBI Ha 6a3¢ HOCHUTES IS TOCTABKH XUMHUICCKU
MOM(PULIMPOBAHHBIX WIH HEMOIU(PUIIMPOBAHHBIX TEPAIEBTUYECKIX HYKISHHOBBIX KUCIOT. B
Zelphati, O u Szoka, F.C., J. Contr. Rel. 41:99-119 (1996), aBTOpHI cCHLTAIOTCS HA
WCTIOIB30BAHNE aHHOHHBIX (0OBIYHO) JIUTIOCOM, pH 4yBCTBUTENBHBIX JIUTIOCOM,
MMMYHOIUIIOCOM, CITIOCOOHBIX K CIMSHUIO JIMTTOCOM M KAaTHOHHBIX JIUTTHA0B / aHTHCMBICIOBBIX
arperatoB. TouHo Tak ke MUPHK ObLTH BBEICHBI CHCTEMHO B KATHOHHBIE JTUTIOCOMEI, M 3TH
HYKJIEUHOBEIE KUCJIOTHI - JIMITMAHBIC YaCTHIIBI, KaK cOO0IaeTcst, 00ecIeynBaloOT YIyUllIeHHOS
TIOHIDKATOIIEeE PETYINPOBAHUE LEIEBBIX OEIKOB Y MICKOIIMTAIONINX, B TOM UHCIIE
HEe4eI0BeUeCKUX MprUMaToB (Zimmermann et al., Nature 441: 111-114 (20006)).

HecMmoTps Ha 3TOT mporpecc, ocTaeTcst TOTpeOHOCTh B JaHHOK 001acTH TEXHUKH AT
YAYUMICHUS TUTUAHBIX TePareBTHUCCKUX KOMIIO3UIIMA HYKJICHHOBBIX KHUCIOT, KOTOPBIC
MOIXOSAT JUIS OOIIETO TePareBTHUSCKOTO HCITOIb30BaHuA. [IpenmouTHTebHO, YTOOR! ATH
KOMITO3MIIMY MHKATICYIUPOBATH HyKJICHHOBBIE KUCIOTHI ¢ BEICOKOH 3 (PeKTUBHOCTRIO, UMEITH
BBICOKOE OTHOLIEHUE JICKAPCTRO : JIMMK, 3alIUTy UHKAMCYJIUPOBAHHOW HYKIESHHOBOM KUCIOTEI
OT JIeTPaJaIlK U PACIICIUICHUS B CBIBOPOTKE KPOBH, OBUTH MPUTOHBIME JIJIS CHCTEMHOM
JIOCTaBKH, a TAKXKe 00eCTIeYMBATTN BHYTPUKIETOYHYIO JOCTABKY WHKAIICYIMPOBAHHOM
HYKJICMHOBOM KHCIOTHL. KpoMe TOro, 5TH TUIUIHO - HYKJICHMHOBOKUCIOTHEIE YACTULB TOJKHEL
OBITH XOPOIIO MEPEHOCHMBI M 00ECTICUNBATE aJICKBATHBIN TePaNleBTHUCCKUI HHIACKC, TaKOM, 4TO
CTaIMOHAPHOE JICUeHNEe B A(p(EKTUBHOM /103¢ HYKISHHOBBIX KUCIOT HE OBUIO CBSI3aHO C
CYIIECTBCHHOW TOKCHYHOCTHIO M / FUTH PUCKOM JIUIs TTarireHTa. KoMmosuiuu, crmocoost
MTOTYUSHMS] KOMITO3UIIVH U CTIOCOOBI IPUMEHESHISI KOMITO3UIIMI BBEICHIS HYKISHHOBEIX KUCIOT

B KJICTKH, B TOM YHCJIC JJIA JICUCHNA 60H63H6171, MIPUBOIATCA.

CyIHOCThL H300peTeHH

Hacrosiee I/1306p6TCHI/Ie OTHOCUTCHA K KAaTUOHHOMY JIUTIUTY, UMCICIIICMY OJIHY WJIN

Gonee 6H0pasnaraeMHX TPYyIIL, paCcOJOXKCHHEIX B CCPCANHEC NI HHCTaJILHOfI JaCTH JUIITMIHOIO



(parmenTa (HarpumMep, rEApodOOHOM 1IEMH) KAaTHOHHBIX JIMITHI0B. DTH KATHOHHBIC JITIHIEI
MOTYT OBITH BKIFOUEHBI B JIUITHIHEIC YACTHIIBI JTSI TOCTABKY aKTHBHEIX areHTOB, TAKUX KaK
HYKJICHHOBEIE KUCJIOTH (Hanpumep, MuPHK). Brimrouenne 6ropasznaraeMeix (oit) rpym (61) B
KaTHOHHBIX JIMITUIAX TIPUBOIUT B pe3ybTaTe K Gonee OpIcTpoMy 0OMEHY BEIISCTB U YAATICHHIO
KaTHOHHBIX JIMITHIOB U3 OPraHNu3Ma TI0CIe JJOCTABKY aKTUBHOTO areHTa B LeNIeByio 06macTe. B
pe3yabTaTe 3TH KAaTHOHHEIC JTHIH/IBI HMEIOT CYIIECTBEHHO 6oee HI3KYIO TOKCHIHOCTD, YeM
aHAJTOTHYHBIC KATHOHHBIC TUIIHBI O3 O1opasznaraeMeIX TPYIIIL

B OJHOM U3 BapUaHTOB BOILUIOIIICHUA, KaTHOHHBIN UM MpEACTaBIACT coboi COCOIUHCHUC

Dt A
. . i
ngQz/('R‘)f\(;Azf‘l:R)j\(Mﬂ:((R)n\(“A4T§RJr\Q4’/Z

R2
®opmymna (I)

bopMyIbL:

WIN ero coau (HarmpuMmep, papManeBTHICCKH IPHEMICMOM COMH),
B KOTOPOM
R' otcyTcTBYET, Bogopoa wian ankuwi (Harpumep, Cq-Cy -ankmn);
110 OTHOLICHMIO K R' 1t Rz,
i) R'u R? KaXKJIBIM HE3aBUCHUMO, OMIIHMOHAIILHO 3aMENISHHBIN adKII, aJIKCHII,
ATKAHWI, TAKJIOATKII, TUKIOATKIIATKI WK TeTePOLIHKIT;
(i) R' u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHM IIPUCOCSTUHEHEI, 00pa3yioT
OTIMOHATBHO 3aMEIICHHOE TeTePOLUKINICCKOE KOIbIIO; WK
(iii) oguH U3 R!' uR? MPEACTABIIET COOO0M OMIMOHAIBFHO 3aMEIIICHHBIHA aTKILI,
ANKESHIT, ATKUHILT, IIUKITOATKIL, IHKIOQTKIIATKILT FITH TETEPOIHKII, U PyTHE (hOPMBI
4-10 4IeHHOrO reTePOLUKINISCKOTO KOJIbIIa WK reTepoapil (HampuMep, 6-uaeHHoe
KOJBIIO) €O (@) CMEKHBEIM aToMoM a3oTa U (b) (R), Tpymmoii, CMeXHOM ¢ aTOMOM a30Ta;
B Ka)J0M ciiydae R sBasieTcs, HE3aBUCHMO, - (CR3R4) -
B KaXXJOM CIIy4ae R’ uR* TPE/ICTABISIOT cOOOM HE3aBUCHMO YT OT Apyra H,
OH, amkw1, ankokcH, -NHj, alTKiIaMiuHO WIH THATKIIAMIHO (B OJTHOM U3
MIPEeANOYTUTCIBHEIX BAPUAHTOR BOILTOLICHUS, B KaXKJI0M CIyvae, R*uR* MIPEACTABIAIOT
coboit HezaBucuMo Apyr ot Apyra H wnm C;-Cy -amkmn);
wi R® u R* BMecte ¢ atoMoM yIaepoja, K KOTOPOMY OHU HEMOCPEACTBCHHO
MIPUCOCTUHEHEI, 00pa3yIoT MUKIOATKIIBHYIO TPYIILY, IpUIeM He Goiee TpeX rpymil R B

Ka)KZ[OI\/'I LICTI IPUKPCIUICHO K YIJIEpOay C* apisioTcs IUKI0AIKUIOM (HaanMep,



IUKIOTIPOIIIIIOM);

ITyHKTHPHAS TUHUA K Q OTCYTCTBYET WM CBSI3b;

KOrJla MyHKTUPHAS TUHUSA K Q OTCYTCTBYET, TO Q OTCYTCTBYET WM MPEICTABIISACT
¢060it -O-, -NH-, -S-, -C(0)O-, -OC(0)-, -C(O)N(R"-, -N(R*)C(0)-, -S-S-, -OC(0)O-, -
0-N=C(R’)-, -C(R*)=N-O-, -OC(O)N(R’)-, -N(R*)C(O)N(RY)-, -N(R*)C(0)O-, -C(0)S-,
-C(S)0- wm -C(R)=N-0-C(0)-; nu

KorJa MyHKTUpHas JHHUA K Q mpeacTaisieT coboit cBssb, To (i) b= 0, u (i) Q u
TPEeTHUHBIN yIaepo, nprwieraiomui Kk Hemy (C*) o06pa3yloT 3aMELICHHYIO WX
He3aMelLleHHYI0, MOHO- WK OU-IMKINIECKYIO TeTePOLHKINIECKYIO TPYIILY, IMEIOIIYIO
oT 5 10 10 KoJIBLIEBEIX aTOMOB (HallpHIMep, FETEPOaTOMOB B IETEPOLMKINIECKUX
rpymnmnax, Beiopanusix u3 O u S, npeanouturensto O);

Q'u Qz, KaXIBII HE3aBHCHUMO, OTCYTCTBYET, -O-, -S-, -OC(0)-, -C(O)0-,
-SC(0)-, -C(0)S-, -OC(S)-, -C(S)0-, -S-S-, -C(O)(NR’)-, -N(R*)C(O)-, -C(S)(NR’)-, -
N(R)C(O)-, -N(R*)C(O)N(RY)- wm -OC(0)O-;

Q3 u Q4, KaXXIbIN He3aBHCHUMO, H, -(CR3R4)-, apwI WK parMeHT XOIeCTEPUHA;

B KaXXZIOM cJllydae Al, Az, Alu A4, HE3aBHCHMO, —(CR5R5—CR5=CR5)—;

B KaXKJI0M CIIy4ae R’ IpescTaBsieT coboil, HezaBucuMo, H win ankwm; M u

M?, KaxkIBIi HE3aBHCHMO, OropasmaraeMeie TpymIsl (HampuMmep, -OC(0)-, -C(0)0O-, -SC(0)-, -
C(0)S-, -OC(S)-, -C(S)0-, -8-S-, -C(R)=N-, -N=C(R’)-, -C(R*)=N-O-, -O-N=C(R’)-, -
C(0)(NRY)-, -N(R*)C(O)-, -C(S)(NR’)-, -N(R*)C(0)-, -N(R*)C(O)N(R?)-, -OC(0)O-, -
0Si(R),0-, -C(O)(CR’R*C(0)O- mmu -OC(O)(CR’RYHC(0)-);

Z otcyTeTBYET, ankwieH wid -O-P (O)(OH)-O-;

Kakaast ------ MIPUKPETUICHHAS K Z SBISIETCS] He00s3aTeNbHOM CBA3bI0, TaK UTO, KOraa Z
otcytetByet, Q° 1 Q* He HEMOCPEICTBEHIO KOBANCHTHO CBSI3AHEI JIPYT C APYTOM;

a=1,2,3,4,5uu 6;

b=0,1, 2 nm 3;

¢, d, e, f,1,j, m, n, q ur, KoKaeii HezaBucumo, 0, 1,2, 3,4, 5,6, 7, 8, 9 umm 10;

g 1 h, kaxaei Hezapucumo, 0, 1 win 2;

k u 1, xaxnpiit nezaBucumo, 0 wiu 1, rae no Mensuiek Mepe omun kul=1; u

0 U p, K&XIbIN HezaBUCKHMO, 0, 1 win 2,
B 4eM

(i) coenuHEeHNE HE COACPKUT CICAYIOIIN (PparMeHT:



o Va¥aVas

-

e

---- KOTOpas ABIACTCA ZIOHOJ'IHI/H‘EJ'ILHOI\/'I CBA3bIO; U

¥

(i1) Q3 u Q4 SIBISIFOTCSL, KQXKABIM HE3aBUCUMO, OTEIEHHBIMU OT TPETUUHOI'O aTOMa

yIJIepoaa, OTMEUSHHOTO 3B€37104K0H (*), nenoukoi u3 8 win 6osiee aToMOB (Hampumep,

12 v 14 win Gosee aTOMOB).

B oanom Bapuante BorutomeHus (i) R! i R? kax1piit HE3aBUCHUMO, OMIMOHAIBHO
3aMEIeHHbIA KW, aTKEHILI, AIKHHIWI, ITUKI0AIKI, IIUKIOAIKIIIAIKII WIN TeTePOLUKIT; WIN
(ii) R! u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH IPHCOEIHHEHBI, 06Pa3yloT OMIHOHATHEHO
3aMELICHHOE TeTePOLUKINIECKOE KOIBIIO.

B npennoutuTeIsHOM BapHaHTE BOILIOMIEHUS coequHeHue popMys (1),

(a) xorma Q' mpencTaIseT coGoit GHopasmaraemyio rpymmy (Hampumep,-C(0)O-
), TO C paBHO TI0 MeHbIIeH Mepe 4;

(b) xorma Q mpezcTaBIsieT co0oi OropasnaraeMyro rpymiy, To d paBHO 10
MeHbIeH Mepe 4; 1

(¢) Q* u Q* ABIATOTCS, KAKTBIH HE3ABHCHMO, OTICICHHBIMU OT TPETHUHOTO aTOMa
YIIepoJa, OTMEUEHHOTO 3Be3M0UKoM (*), uensio u3 10 wiu 6onee aromoB (Hampumep, 12 win 14
in 60Jee aTOMOR).

B apyrom npeanodTHTeN-HOM BapHaHTe BOILTOMICHHS, alb(a- WIH OeTa- aToM yriepoaa
OuopasnaraeMoit rpynmsl (Hampumep,-C (O) O-) B popmyie (I) MoryT OBITE 3aMETLICHEI OTHON
I IBYMS aJKIWIBHBIMU TpyImamMu (Hanpumep, ogHon Cq-Cy -ankui, Takumu kKak -CHj
3aMecTuTeneM, uiu 1ByMs C;-Cy -aNKIIBHBIMU TPYIIIIaMHE, TaKUMH, Kak 18a - CHj
3aMECTHTENS), TN CIIMPOLMKINIeCKUME rpymmamu (Hampumep, Cs-Cs IHMKI0anKuI, TAKUMH KakK
Cs mmknoankit). Hanpumep, aneda- win 6eta- atoMm yriepoaa 6uopaszinaraeéMoil Pyl MOKeET
OBITH HE3aBHCHUMO BEIOpaH U3

(CHy),

e e %



(rme n = 4-6).
B omHoM BapuaHTe BormtomeHist M' v M? rpyIims! i coceusist (ie) mepeMeHHast (bie)
00pazyioT IpymiLy:
CHs HiC.  CH,
0] o} 0
N Y “LX( ¥
O b O 2 O L
(CH2)q
o & 0
o) , CH3 (0] ,
o, & :
YR
HsC
s o , 0 , I
(0]
5??\( >
(CH), O
(rme n = 4-6).

Eme OJHUM BapHUaHTOM BOIUIOICHUA ABIACTCA KATHOHHBIM JIUTIN T q)OpMYJILI

R1
|_(R) R RS
R? R10

@opmyna (IA-1)
WIN ero coau (Hampumep, GapMalleBTUIEeCKH MPHEMIEMON CON), B KOTOPOM

R Rz, R, a u b Takue, kak onpeneneHo B popmyne (I);

Q oTcyTcTBYET WM TIpeAcTaBaseT coboit -O-, -NH-, -S-, -C(0)0-, -OC(0)-, -
C(O)NRY-, -N(RC(0)-, -S-S-, -OC(0)0-, -O-N=C(R’)-, -C(R*)=N-O-, -OC(O)N(R)-, -
NR)C(O)N(R)-, -N(R>C(0)0-, -C(0)S-, -C(S)O- wm -C(R*)=N-0-C(0)-;



R '- otcyTcTBYET, Bogopoa wid ankua (Hampumep, Ci-Cy -amkin); u

KaXJIBIi 13 R’ u R geszasucumo apyr ot apyra Ci,-Caq ankun (Hampumep, Ci2-Cop
ankn), Cq2-Coa ankenmn (Hanpumep, Ciz-Cop ankenwn) win Cip-Coq ankokeu (Hanpumep, Cio-
Cyp AITKOKCH), UMEIOIINE OJHY WM HECKOIBKO OHOopa3araeMpIX TPYIIIT; Kaxast
OuopasnaraeMas TpyIa caMocTosATeIbHO okaHunBaeTcs Cp-Cos ANKIITIOM, AKSHIIIOM WITH

ATKOKCUTPYIIION WK 3aMellieHa B KOHLE Cq3-Cyps aKIITOM, aTKEHUIOM WIH AIKOKCUTPYIIIOH,

rie
(i) coeuHEeHNE HE COACPKUT CICAYIOIUM pparMent:
o}
JV'\IIV"
!
:
VAV V.7 QO
>:O
Ir7e ---- ABJBIETCS JOIIOJHUTEIFHON CBS3BIO, U

(ii) KoHIBI Ry 1 Ry OT/IENEHEI OT TPETUIHOTO aTOMa YIIIEPO/1a, OTMEUSHHOTO 3BE3/I0UKOM

(*), uenoukoit u3 8 win 6onee aToMoB (HarpuMep, 12 win 14 wim 6onee aTOMOB).

B APYTOM BapUaHTC BOILIOIICHWA, KaTHOHHEIM JIAIA A TIPEACTABIACT coboit COCIUHCHHC

(dhopMyIBL:
R' R R R R R R
>T/L Ja\q/(( Je\(“Ni Ji\fl\ﬂ{' ~)r}(‘/sﬁ){( ~)c1\<)3
R |
z

R? R R)\( T(,R)\(~ T(,R\)\ _
d*(‘A2 jtM2] nad Qf
h 1 p

@opmyna (IA-2)
WM €T0 CONM (HarmpuMep, papMalleBTIHUSCKU PUSMIIEMOI COMH), B KOTOPOM

R '- otcyTcTBYET, BoAOpOA WK ankud (Hampumep, Ci-Cy -amkin);

1 2 . .

R 1 R*, kaxxaLIii HE3aBHCHMO, ONIMOHAIBEHO 3aMereHubi Cq-Cy -ankmn, Cy-Cy -
anker, C,-Cy ankunm, C3-Cq mukitoankui, (Cs-Cg -tuknoankmn) C;-Cy -aakui win
MOHOLIMKIMYCCKUM TeTePOINKA; WK

R! u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHF MPUCOETNHEHBI, 00pa3yIoT

OIIMHUOHAJIBHO 3aMCIICHHOC 5 - wIn 6-4JIeHHOS TETCPOIUKIMNYCCKOC KOJIBIIO (HaanMep, C5 u Ce
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TeTEePOLIMKINYECKOE KOIbIIO);

B KaxJ0M ciiy4ae R saBisieTcs, He3aBUCUMO, —(CR3R4)-;

B KQXJIOM clIy4dae R? u R* - nezaBucumo npyr ot apyra H, OH, ankun, ankokcu, -NHo,
ANKITIAMITHO TUTH THATKWIAMUHO (B OJTHOM K3 IPEAMOYTHTEIHHBIX BAPUAHTOR BOILIOMICHNS, B
KaKJIOM CJTydae, R’ u R sBImstioTest, HesaBHCMO npyr ot apyra, H win C;-Cy-amkun);

umi R u R* BMecTe ¢ aToMoM yriaeposa, K KOTOPOMY OHE HETOCPE/ICTBEHHO
nprcoeantensl, 06paszyioT Cs-Cs MUKIOATKIIBHYIO TPYIILY, IpHieM He Gosee Tpex rpynd R B
KaKJIOM 1IeTH TMPUKPETLIeHBI K yriepoay C* U SBISIOTCS LUKIOATKUIOM (HalpuMep,
LUKJIOMIPOIIIIOM);

ITyHKTUpHAs TUHUA K Q OTCYTCTBYET WM CBSI3b;

KorJa MyHKTUpHAs TUHUS K Q OTCYTCTBYeT, Q OTCYTCTBYET WM MPENCTaBISIET COOOH -
O-, -NH-, -S-, -C(0)0-, -0C(0)-, -C(ON(R*)-, -N(R*)C(0)-, -S-S-, -OC(0)O-, -O-N=C(R’)-, -
C(R%)=N-0-, -OC(O)N(RY)-, -N(R)HC(OIN(R?)-, -N(R*)C(0)0-, -C(0)S-, -C(S)O- mm -
C(R*)=N-0-C(0)-; wm

KOIJa IMyHKTUpHast TMHUS K Q IpeacTaBisieT co0ol ¢Bsa3b, b pasen 0, a Q U TpeTUUHBIH
yraepoa, mpuieraromuii k Hemy (C *), 06pa3yioT 3aMelIeHHYI0 WIN He3aMEIeHHYI0, MOHO-WIN
OV-TMKITHYECKIE TeTePOLMKINICCKIE TPYIIIIEL, UMEIomre OT 5 10 10 KONBILEBEIX aTOMOB
(HampuMep, TeTepOaTOMEBI B FeTepOLMKINUECKOM rpyIme BeIOpansl u3 O U S, MPeAMOUTUTEIEHO
0);

Q3 Hu Q4 SIBISIOTCS, KaXKAbIM He3aBucuMo, H, - (CR3R4) -, apIUT WK (pparMeHT
XOJECTePUHA;

B Ka’JI0M CIIy4ae Al, Az, Alu Al SIBJISIOTCS, HE3aBHUCHMO, —(CRSRS—CR5=CR5)—; B
Kak/I0M caydae R® mpejctaBmsieT coboit, Hesasucnmo, H wii amkur;

M' 1 M? SBIstI0TCS, KK sl HesaBucuMo, -C(0)-0-, -OC(0)-, -C(R%)=N-, -C(R*)=N-O-
, -0-C(0)O-, -C(O)N(RY)-, -C(0)S-, -C($)O-, -OSi(R*),0-, -C(O)(CR’R*HC(0)O- i -
OC(O)(CR’RYHC(0)-;

7, - oTCyTCTBYET, asikiieH win -O-P (O) (OH)-O-;

Kaxaasr ------ MPUKPEIUICHHAS K 7. ABISICTCS] Heo0A3aTEeNBHOM CBA3BI0, TaK UTO, KOTra 7.
otcytetByet, Q° 1 Q' e HEMOCPEICTBEHIO KOBANCHTHO CBSI3AHEI JIPYT C APYTOM;

a=1273,4,5umm6;

b=0, 1,2 nm 3;

d, e, 1, j, m, n, q U r ABAAIOTCSA, KaKABIA HezaBucuMO, 0, 1,2, 3,4,5, 6,7, 8, 9 wiu 10;

g u h, kaxaeii Hezapucumo, 0, 1 win 2;

cymMa d + 3h, o Mens1el Mepe 4, 1 cymMMa € + 3g cocTaBIAeT 0 MEHBIIEH Mepe 4;
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k u 1, xaxnprit nezaBucumo, 0 wiu 1, rae nmo mensuiei Mepe omua kul=1; u

0 U p, Kaxkbii HezaBucumo, 0, 1w 2,

rae Q° u Q" ABIsIOTCS, KK IBII He3aBHCHMO, OT/IEICHHEIMU OT TPETHIHOTO aTOMA
YIIepoa, OTMEYSHHOTO 3BE3/10UKOH (), eroukoif u3 8 wiu 6oaee aToMoB (Hampumep, 12 win
14 wu 6osee aTOMOB).

B onnom Bapuante Bomomenus R' B popmyiie (IA-2) oTcyTcTBYeT WM ABISETCS
BOIOpOAOM. B onHoM BapuanTe Boriomenus R ' B popmyie (IA-2) oTCyTCTBYET WIH SBISCTCS
aJKIWIOM (HampuMep, METHIIOM).

B omHOM BapuanTe Bormtomerust R' 1 R? B popmyste (IA-2), KakIblii He3aBHCHMO,
apistiores Ci-Cy -ankuioM (HapuMep, METHIOM MM 3TUIIOM).

B oa1HOM BapuaHTe BOILIOIIEHUS B KaXI0M ciydae R B popmyne (IA-2) sasnsercs,
HezaBucumo, -CH;- i -CH (CH3) -.

B omxoM 13 BapuaHTOB BOIUIOIICHYS, QuQ's dopmyne (IA-2) BISAIOTCS, KaXIbIH
He3aBHUCHMO, H, apriioM win ¢pparMeHTOM XoJecTepHHa.

B oaHOM BapuaHTe BOILUIOLIEHHS B KaXKJIOM CIIydae AL AL A A dopmyrne (IA-2)
seasieTcs, HezaBucuMo, - (CH ,-CH = CH) -;

B onHOM 13 BapHaHTOB BOIUIOIICHYS, M'uM? B dhopmyne (IA-2), siBrsttoTest Kaxapiid -C
(0)-0-.

B onnoMm BapuanTe BorwiomeHust coenauHenus ¢opmysl (IA-2), Z oTcyTcTBYET, H
Kaxkaas ------ oTeyTeTBYET (T.¢., Q° i Q He SBITIOTCA HEMOCPEICTBEHHO KOBAICHTHO
CBSI3AHHBIMU JIPYT C APYTOM).

B onxoM BapmaHTe BOTLTOLICHUS CyMMa e+3g+i+m+30+q B popmyne (IA-2) coctaBmsier
puMepHo oT 8 10 mpuMmepHo 20. B ApyroM BapuaHTe BOILIOMIEHUS CyMMa e+3g+i+m+30+q B
dbopmyne (IA-2) cocraBmseT oT okomo 12 g0 okono 20.

B onnoMm 13 BapraHTOB BOIUTOLICHMS, cymMa d+3h+j+n+3p+r B hopmyne (IA-2)
cocTaBJIseT MpUMEPHO OT & 10 mpumepHo 20. B Apyrom BapuaHTe BOILTOIIEHUS CyMMa
d+3h+j+n+3p+r B popmyne (IA-2) cocrarisier ot okono 12 1o oxoxo 20.

B APYTOM BapuaHTC BOILTOMICHUA, KaTHOHHBIM JIUTIA A TIPCACTABIACT coboit COCIUHCHHC

(hopMyIBl
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R']
R _(R) R—M—R"
R? R10-\V2—R12

®opmyna (IB)
rae

Rl, Rz, R, a, b, M' u M? Takue, Kak onpeneneHo B popmye (I);

Q oTcyTcTBYET WM IpeacTaBiasteT coboit -O-, -NH-, -S-, -C(0)0O-, -OC(0)-, -
C(O)N(RY-, -N(R*C(O)-, -S-S-, -OC(0)O-, -O-N=C(R’)-, -C(R*)=N-O-, -OC(O)N(R)-, -
N(R>)C(O)N(RY)-, -N(R*)C(0)0-, -C(0)S-, -C(S)O- wn -C(R*)=N-0-C(0)-;

R '- otcyTcTBYET, BoAOpO M ankui (HanpuMep, Ci-Cy -ankin);
ki b1 13 R® i R'C HesaBHCHMO TIpe/IcTaBIsIOT cOBOM ATKIUICH MK ATKEHUICH;

kaxnend w3 R' i R'? HesaBucnmo MPECTABIISAIOT COOOM aJIKVIT WIH aJTKEHIT,
OMIIMOHAILHO 3aKaHUMBAIOIIHICS COORB, rJie KaxabIi R" nezasucumMo MPECTABIIACT COOO0i
ankma (Hanpumep, Ci-Cy -aJIKiT, TaKoM KaKk METIIT WU 3THN);

R’, M' u R" coJiepKaT BMECTE 110 MEHBIICH Mepe 8§ aTOMOB yIJIepoa B JIUHY
(manpumep, 12 wm 14 aromoB yriaeposa u 6omnee); a TaKkke

R'®, M? u R coJiepKaT BMECTe 110 MEHBIIEH Mepe 8 aTOMOB yriiepoja B JUTUHY
(manpumep, 12 win 14 atoMoB yrieposaa u 6oiee).

B mpexmnouTHTesHOM BapHaHTE BOILUTOLICHUS coenuHeHus Gopmynsl (IB), R uR" -
HezaBUCUMO ApyT oT apyra Cs-Cp ankiieH win Cy-Cqy aNKeHIICH, M u M? -C (0)0-,m R'Mwu
R - C4-Cyp anxwieH win Cy4-Cqp ankeHwieH. B 01HOM U3 BapUaHTOB BOILTOIICHUS R9, M! uR"
coaepxkat BMecte oT 12 10 24 aTOMOB yriiepo/ia B JJIMHY. B Ipyrom BapuaHTe BOTLIOMICHUA R’,
M' uR" conepxkat BMecte oT 14 1o 18 aTomMoB yrieposa B JUIHHY. B 0JHOM M3 BapHaHTOB
sorwtomermst R', M? i R'? cocrasmsior BMecte oT 12 10 24 aToMOB yriiepoja B JUIUHY. B
JPYTOM BapHaHTE BOILTOMICHUA R'®, M? u R" cocraBmsor BMecte ot 14 10 18 aToMoB yraepoaa
B JJIMHY.

R’RleN—(R)a—Q—(R)b -TPYTITa MOKET OBITh MO0 M3 TOJOBHEIX TPYIIIL, OMHCAHHBIX

34€Ch, B TOM HHUCJIC U3 IIOKa3aHHBIX B Ta6m/1ue 1 HITKC, 1 UX COJIH. B OAHOM MPECATTOUYTUTCIEHOM
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BapUaHTE BOILIOIICHHUSA, R’RleN—(R)a—Q—(R)b sesietTcs (CH3),N-(CH,);5-C(O)0O-, (CH3),N-
(CH;),-NH-C(O)O-, (CH3),N-(CH;),-OC(O)-NH- mu (CH3),N-(CH,)3-C(CH3)=N-O-.
B emie oxHOM BapuaHTe BOILTOMICHUS, KATHOHHBIH JIHITHJT MIPENCTABISICT COOOM

coenubenne GopMyasl
R']
|_®) R RS

|
R2 R10

@opmyna (IC)

rae

R, Rz, R, a u b Takue, kak omnpeneneno B popmyine (I);

Q oTcyTcTBYET WM IpeAcTaBiaseT coboif -O-, -NH-, -S-, -C(0)0O-, -OC(0)-, -
C(ON(RY-, -N(R*)C(0)-, -S-S-, -OC(0)O-, -0-N=C(R")-, -C(R*)=N-O-, -OC(O)N(R’)-, -
N(R)C(OIN(R)-, -N(R*)C(0)O-, -C(0)S-, -C(S)O- mmi -C(R*)=N-0-C(0)-; R’ otcyTeTByerT,
WIN TIPEeJICTaBIsAeT co00i Bomopo win ankmi (Hanpumep, Ci-C4 -ankiwn);

kaiteiit m3 R? i R'? simimstioTest mesaBrcMo npyr oT apyra Cio-Copy anKUIOM WIN
AJIKCHIIOM, 3aMCICHHEIM Ha ero KOHIe GropasiaraeMoii rpyImoit, Takoit kak -COOR™, e
Kax B R HesaBHCHMO mpescTaBisieT co6oit ankmwt (mpeamoututensio C,-Cy -aIKu, Takoi
KaK METIT JTH STILT).

B npeanoutntensHoM BapuaHTe BOILTOLICHUS coenuneHue Gopmynsl (IC), R’ uR"
SIBJIAIOTCS, KaxAbId HezaBUCUMO, Ci4-Cig ankmwienoMm win Cq4-Cig anikemmieHoM. B apyrom
TP AMOYTHTEIEHOM BapHAHTE BOILIOMICHIS, GropasiaraeMas rpyima -COOR ", rae R
mpenactarisieT coboit C;-Cy -ankit (HarpuMep, METHIT FTH 3TIUT).

R’RleN—(R)a—Q—(R)b -TPYTITa MOKET OBITh TFO00 M3 TOJOBHEIX TPYIIII, OMHCAHHBIX
3/1eCh, B TOM YHCIIE Kak Toka3aHo B Tabmure 1 Hinke. B 0HOM IpeAmouTUTEIEHOM BapaHTe
BOILIOIICHUSA, R’RleN—(R)a—Q—(R)b ssasercsa (CH3),N-(CH,)3-C(O)O-, (CH;3),N-(CH,),-NH-
C(0)O-, (CH3),N-(CH,),-OC(0)-NH- unu (CH3),N-(CH;);-C(CH3)=N-O-.

Eie OJHUM BapUaHTOM BOILTOIICHUA ABIATOTCI HHTCPMCINATEI 110 Q)opMyne:

R>T/(,R~)a\Q\/(,R RJC\QM(IR‘)?(*A‘TER)?(MWERJS(*AﬂfRJcJ\
Rijz/LR\)f\(“Az)fR‘)j\(Mz):((R‘)n\eA‘r)fRJr\Q(/’

3

R' .-

Q
z

RZ
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@®opmyna (ID)

WIH UX cONU (HarmpuMep, papMareBTHIeCKH MPHEeMIIeMOI COH),
riae

R’ oTcyTCTBYET, WM SBISIETCS BOJAOPOIOM IUTH ankmwioM (Hampumep, Ci-Cy -ankumom);

R' 1 R?, KK 1b1ii HE3aBHCHMO, OIIFOHATBHO 3aMEICHHBIN KT, AKCHIT, AKHHIT,
LUKIOATKII, ITKIOTKILTATKIUT FJTH TeTePOIMKIT; T

R! 1 R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TIPUCOEINHEHEI, 00pa3yIoT
OMLMOHATBHO 3aMEIICHHOE TeTePOLIUKINIECKOE KOJIBIIO;

B Ka)KJ10M ciiy4ae R sBisercs, He3aBUCUMO, —(CR3R4)-;

B Ka)KJI0OM ClIy4ae R? u R* ueszasucimo nIpyr ot apyra - H, OH, ankwi, ankokcy, -NHa,
ANKIIAMITHO TUTH THATKWIAMUHO (B OJTHOM M3 MPEAMOUYTUTEIBHBIX BAPUAHTOR BOILIOMICHHS, B
KaXIOM cllydae, R’ u R* He3aBucumo ApYT oT Apyra - H wiu anxmn);

w R® u R* BMecte ¢ atoMom yriaeposa, K KOTOpOMY OHH HEMOCPEICTBEHHO
MPUCOSAMHEHEI, 00pa3yIoT IHUKJIOATKIUIEHYIO TPYIIILY, TPUYeM He Gosiee Tpex rpymi R B kax 1o
LIETH MPUKPEIICHO K yriiepoay C* SBISIOTCS IUKIOAIKIIOM (HaIprMep, UKIOMPOIIIIOM);

ITYHKTHpHAs TUHUA K Q OTCYTCTBYET UM CBA3E;

KOT/Ia MMyHKTUpHAs THHUS K Q oTCyTCTBYeT, Q OTCYTCTBYET WIIH MPEICTABIICT OO0 -
O-, -NH-, -S-, -C(0)O-, -OC(0)-, -C(O)N(RH-, -N(R*)C(O)-, -S-S-, -OC(0)0-, -O-N=C(R?)-, -
C(R)=N-0-, -OC(O)N(RY)-, -N(R*)C(O)N(R’)-, -N(R*)C(O)O-, -C(0)S-, -C(S)O- mm -
C(R%)=N-0-C(0)-; wm

KOTJia TIYHKTHPHAS JTUHUS K Q mpeacTaBisieT coboi cBs3b, b paBeH 0, a Q U TpeTHUHBIH
yraepos, nprieratommii kK Hemy (C *), 00pa3yroT 3aMellIeHHYO WIH He3aMEIeHHYIO, MOHO- WX
OU-IIUKIIYECKYIO TETePOIMKIHISCKYIO TPYIIITY, UMEIOIIYIo OT 5 710 10 KOJIBIEBEIX AaTOMOB
(HampuMep, TeTepOaTOMEI B TeTePOIMKINISCKOM rpyIme BeIOpansl u3 O U S, MPeAIOUTUTEITHEHO
0);

Q1 17 Qz, KBl HE3aBUCUMO, OTCYTCTBYET WK sBAseTcs -O-, -S-, -OC(0)-, -C(0)O-, -
SC(0)-, -C(0)S-, -OC(S)-, -C(S)0-, -S-S-, -C(O)(NR)-, -N(R*)C(O)-, -C(S)(NR’)-, -
N(R)C(0)-, -N(R*)C(O)N(R®)- war —OC(0)O-;

Q3 u Q4, KaXKJbIM He3aBUCUMO, aBisieTcss H, —(CR3R4) -, apuioM, -OH wm ¢pparMerToM
XOJEeCTEePUHA;

B Ka’KJI0M CITy4ae Al, Az, A® wm A* SIBISIOTCS, HE3aBUCHMO, —(CRSRS—CR5=CR5)—;

B KOKIOM CITydae R’ MpeJICTaBISIET co00¥, HezaBucuMo, H vmu ankwm;

M’ 1 M?, KaK 161t He3aBHCHMO, MPENICTABIISIET cOO0I OropaznaraeMele TPYIIIBI

(manpumep, -OC(0)-, -C(0)0-, -SC(O)-, -C(0)S-, -OC(S)-, -C(S)0-, -S-S-, -C(R*)=N-, -
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N=C(R%)-, -C(R*)=N-0-, -O-N=C(R)-, -C(O)(NR’)-, -N(R*)C(O)-, -C(S)(NR?)-, -N(R*YC(O)-, -
N(R>C(O)N(R)-, —OC(0)0-, -0Si(R*),0-, -C(0)(CR’RHC(0)O- umir -OC(O)(CR’RHC(0)-);
Z OTCYTCTBYET, WU sBIsieTcs ankwieHoM wii -O-P (O) (OH)-O-;
Kaxagasd ------ MMPpUKPCIUICHHAA K 7. aBlgeTCsa HCO6H3aTCHLHOﬁ CBA3bIO, TaK UTO, KOI'1a Z

3 4
OTCYTCTBYCT, Q u Q HE HCIIOCPCACTBCHHO KOBAJICHTHO CBA3AaHBI APYT € IPYTOM;

a=1,2,3,4,5 umu 6;

b=0,1, 2 nm 3;

c,d,e, f,1,]j, m, n, q U1, KOKIBIM He3aBUCUMO, aBritores 0, 1, 2, 3, 4,5, 6,7, 8, 9 win
10;

g 1 h, Kax eIt HezaBucUMO, sBIsIoTCs 0, 1 wwmn 2;

k u 1, kaxxapIii He3aBUCHMO, sBIstioTcs O win 1;

0 U P, KaXbIi He3aBUCHMO, siBsioTes 0, 1 win 2,

rae
(1) coequHeHUE HE COACPHKUT CACTYIONINN (pparMeHT:
)O\\
]
]
l
rae ---- SIBJSICTCS OTIOMHUTETBHOU CBS3BIO; M

(i) Q3 u Q4 SIBISIOTCS, KA/l HE3aBUCUMO, OTJIEIEHHBIMU OT TPETUYHOTO aroMa
YIIepo/ia, OTMEUSHHOTO 3BE3I0UKOM (), Iemoukoi u3 8 win 6oaee aToMOB (HampuMmep, 12 win

14 wau 6o7ee aTOMOB).

B eme OJIHOM BapUaHTC BOILTOILCHUA, KaTHOHHBIN JIATIAJ TIPEACTAaBIIACT coboit COCIMHCHUC

¢dopmyiet IE:
R1
R3—L2—L1/
\R2
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@®opmyna (IE)
WM €T0 COMH (Hampumep, papMaIleBTHIECKH IIPHUEMIIEMOM COITH),
rae

R! mpencrapmser coboit Cg k Czo rpymny, umeronnyio gopmyiy - L' (CR'™R'P),-[L'-
(CRlaRlb)B]Y—Llc—Rlc, e L' IpecTaBiIseT co60M CBS3b, -CR"™R™., .0-, -CO-, -NR'., -S- unu
UX KOMOMHAIINIO;

KasK IbIN R%nu KaKIbIN Rlb, HE3aBUCUMO, TIpecTaBaseT coboit H, ramo, rumpoke,
umano, C;-Ce-aakui, OMIMOHATLHO 3aMELICHHBIN TaJoreHoM, THAPOKCH Win ankoked, Cs-Cg
LMKJI0AJIKII, OIIIMOHAIBHO 3aMEIICHHBIN IaJOreHOM, THAPOKCH WM AJIKOKCH; —ORlC; —NRlCRld;
apwi, TeTepoapml WK TeTEPOLIUKIII;

KK ABIN le, HE3aBUCHMO, TIPEJICTaBIsIeT OO0 CBS3D, -(CRlaR“’)Lz-, -O-, -CO-, -NRld—,

R1a R1b R1a \

T b | —=
-S-, 7 , ™S R , E i WK X KOMOWHAIIWH; WM MOXKET UMETh (popMyTy
R1a R1b
1atds Kk
R R%f R1a
R'9 rae j, k u 1 aisttoTest He3aBUCUMO ApyT oT apyra 0, 1, 2 wiu 3, npu

YCJIOBHHM, 4TO cyMma j, k u | cocTarnser He MeHee 1 1 He boinee 8, a R u R sBmsotes
1b IF__plg
HE3aBUCUMO JPYT OT Apyra R, win cocenuumMu R 1 R'®, cBsI3aHHBIME BMECTE uepes

OIMIHNOHATLHYIO CBA3L,

/ \

: ‘.
R1f R'a
1 .
WJIH MOXKET UMETh (hOpMyTy R rme j» k 1 | ABISAIOTCA HE3ABUCHUMO JIPYT OT
. 1F 1
apyra 0, 1, 2, 3 wiu 4, pH YCIOBUH, 4TO cyMMa j U K cocTaBiseT He Menee 1; u R u R'®
SIBJIAIOTCS. HE3aBUCHMO JIPYT OT JApyra R™, wm cocemuumu R u R', cpszanmnmvu BMecTe yepes

OMMHOHATLHYIO CBA3LG;

WK MOXKET UMETh (hopMyIy: % . E r7e -Ar- sBisiercs oT 6 10 14 wieHHOR

ApUIEHOBOI TPYIIIOH, OMIOHATLHO 3aMEIEHHO OT HyJIS 0 6 He3aBUCHMEIME R'® rpymmamu;
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|~y |

FeTepOIII/IKJ'II/IJ'IeHOBOI\/'I HIN FeTepOﬂpHJ’IeHOBOﬁ rpyrmor}'[, OIIIMKMOHAJIIBHO 3aMEICHHOH OT HYJIA 10

WIN MOXKET UMeTh hopMyIy: rie -Het- ssusgercs ot 3 10 14 wienHoit
6 He3aBUCHMBIME R'® rpyrmmamu;

R1a R1b R1a "'u,‘\

L'® spasieres ~(CR“R™),5-, -O-, -CO-, -NR'., 8-, ™~ 7, ™S R

g — E WM X KOMOWHAIIHCH;

R'® sBsierest H; rano; ruapokcey; 1aHo; C;-Cg aJIKIIOM OMIIMOHATBHO 3aMEIIEHHBIM
rajmo, TUIPOKCH, aTKOKCH wiH apiioM; Cs-Cg IIMKIOATKHUIOM OMIIMOHATBHO 3aMEIIEHHBIM Tallo,
THIPOKCH, ATKOKCH ITH apiiIoOM; apill; TeTepOoapilt; WK reTepOLUKIIT; WK R KOTOPBIT

.,

‘

/\o

uMeet popMyIy: ;

R sprsercs H; rano; ruapokcen; mpano; C;-Cg aIKUIOM ONMIIMOHATIBHO 3aMEIIEHHBIM
rajgo, TUIPOKCH M alkokcH; C3-Cg MUKI0ANKILUIOM OMIIMOHAIBEHO 3aMEIIEHHBIM Tajlo,
THAPOKCU WIM ATKOKCH; apiUT; TeTepOoapill; WIH FeTePOIMKIILL;

o apistercs 0-6, BKIIOYUTEIIBHO;

Kaxxsast 3, He3aBUCHUMO, siBisieTcst 0-6, BKITIOUHTEIHHO;

v apisierca 0-6, BKIIOUUTEIBHO;

R’ npeacraBisieT coboit oT Cyp 10 Cap TPYIILY, UMEIOIIYIO HOPMYITy L
(CR*R™)5-[L*-(CR*R™),] C—LZC—RZC, rie L* mpencrasiser co6oit cesizk, -CR¥R?-, -O-, -CO-,
—NRZd—, -S- WK UX KOMOUHAILHIO;

KaK JbIi R*u KaKIBIN RZb, HE3aBUCUMO, MOXeT ObITh H; rano, ruapokcy, muaso, Ci-Cg
-JIKWIOM, OMIIMOHAIBEHO 3aMEICHHBIM TaJIOTEHOM, THAPOKCH WiH ankoker; C3-Cg
LIUKJIOATKWIOM, OMIMOHAIBHO 3aMEIEHHBIM FAIOTCHOM, THAPOKCH IU AlTKOKCH; -OR™;

-NR*R™, apIL, TETEPOApPII WU T'€TEPOLIHKIIILT,

. 2a152b 2d
KK ALIN LZb, HE3aBHCHMO, MOKET OBITh ¢Bs3b10, -(CR™“R™)5-, -O-, -CO-, -NR™-, -S-,
R2a R2b R2a "'-\

= | =

o =] v
7 , ™~ R® WIN UX KOMOHWHALKEH;
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R2a R2b

RZa i k
R2f Rza
2 .
WIN MOXKET UMETH (PopMyITy R r7e j, k u | sBastroTess He3aBUCUMO JPYT OT
. 2f
apyra 0, 1, 2 wm 3, npu yCJIOBHH, uTO cyMMa j, k 1 1 coctaiser e menee 1 u He 6oinee §; a R
o 12
1 R”® ABIS0TCS He3aBHCHMO ApyT oT apyra R™, umi cocemmimu R* i R, cBsi3aHHBIME BMecTe

Uepe3 OMMIHNOHATBHYIO CBA3b,

/ \

Rza Réf gza

WIH MOXET UMeTh popMyTy R rie j u k sSBISAIOTCS HE3aBUCUMO JApYyT oT Apyra 0,
1,2, 3 wm 4, npu yCJIOBUH, UTO cyMMa j B K cocTaBisieT He MeHee 1; u R* u R smmstiotes
He3aBHCHMO ApyT oT apyra R™, win cocemmmvu R* 1 R, csi3aHbIMU BMecTe Uepes

ONNIMOHAJIBHYIO CBA3b,

|-

o o 2.
TPYIIIOoH, ONMIHOHAIBHO 3aMCIICHHOU OT HYJIA 10 6 He3aBUCHMBIME R~ rpynramMu;

|~ |

FeTepOHHKJ’IHﬂeHOBOﬁ WIHN FeTepOﬁpHHeHOBOﬁ rpyrmoﬁ, OIIMHUOHAJIIBHO 3aMEIICHHOM OT HYJIA 10

WIN MOXET UMeTh (popMy.Ty: rae -Ar- gBasercs oT 6 10 14 4IeHHOH apHUIeHOBOK

I MOXKET UMETE (hOpMYITy: rie -Het- sBusercs ot 3 10 14 wienHon

2
6 He3aBHCHMBIME R™ rpymmamu;

R2a R2b R2a "\\

L* seisercs -(CR*R™), -, -O-, -CO-, -NR*-, -S-, ~ ;S P‘Qb,

§ § WIH UX KOMOHHALMEH;
R” apnsiercss H; rano: runpokcy; 1rano; C1-Cg aaKMIoM OMIIMOHATBHO 3aMEIIICHHBIM
rayo, TUAPOKCH, adKoKCH WK apiioM; Cs-Cg IUKI0ATKIIOM OMIMOHATEHO 3aMEIICHHBIM Tajio,

2 o
THAPOKCH, aJTKOKCHU WIN apyuIOM; aprJl; TCTCPOAPIIT; WU I'CTCPOIUKIIII; WIHA R™ KOTOPBIN

Z,
(
.,

umeet popmyny: O ;
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R gmnstercs H; rano; runpokcy; mpano; Cq1-Cg aIKWIOM OMIIMOHATBHO 3aMEIICHHBIM
rajgo, THAPOKCH WJIN aJIKOKCH; C3—Cg IIUKIOAJKHWIIOM OIIIMUOHAJIIBHO 3aMCIICHHBIM Tajio,
THJAPOKCH WIH aJIKOKCH; apuI; FETCPOaApuI; WJIN TCTCPOITUKINI,

0 asingetca 0-6, BKIIOUYUTENLHO;

Kaxzaada €, HE3aBUCHUMO, ABIACTCA 0—6, BKIOUYUTCIIBHO,

{ sapmsiercst 0-6, BRIFOUKUTEIBHO;

L, sestercst C(RY), -(CR'R®),C(RY)- wn P(Qy);

R* apnserca H, anxuioM, ankokcn, -OH, -N(Q)Q nmm -SQ;

L, sBmsercs -(CR’R®);-, -C(0)-(CR’R%);-, -(CR’R®),-C(0)-,
-(CR’R%),-CR’=CR*-(CRR%);-, -C(0)-(CR’R®);-CR’=CR’-(CR’R®),-, -(CR’R®),-
CR’=CR’-(CR’R®),-C(0)-, -O-, -S-, -N(Q)-, -C(0)O-, -OC(0)-, -C(0)-, -N(Q)C(O)-,
-C(O)N(Q)-, -N(Q)C(0)O-, -OC(O)N(Q)-, S(0), -N(Q)S(0)2N(Q)-, -S(O)2-, -N(Q)S(0)z-, -SS-,
-O-N=, =N-0O-, -C(0)-N(Q)-N=, -N(Q)-N=, -N(Q)-O-, -C(O)S-, apuieH, rerepoapuieH,
LIUKIOAJIKWICH WU TCTCPOILUKIIICH;,

Ka}i(Z[LIi/'I X, HE3aBUCHMO, MOXKET OLITE 0-6, BKIIOUUTCIIBHO,

Ka)KHLIfI Y, HE3aBUCHUMO, MOXKCT OFITE 0-6, BKIIOUYUTCIIBHO,

Y1\

/N_L5_L4_L3_§

]

R’ nmeer dhopmyiy: Vs )
~ /\/Rn A
I_Ls_l—4_|—3_§ Y,——N I—L5—L4—L3—§
\ \/NH

» HIIH >

Y, npeacrasisieT coOOM aNKIUT, IUKIOATKII, apyll, apaTKIIT WK ATKHHI, TS Y
OIIIMOHANBHO 3aMemieH oT 0 10 6 He3aBHCUMEIX R,;

Y, peacTasisieT coOO0M aNKIUT, IIUKITOATKILI, ap¥l, APATKIIT FTH ATKUHILT, T1¢ Y7
OIMIIMOHANBHO 3aMeleH oT 0 10 6 He3aBHCUMEIX Ry;

Y3 OTCYTCTBYET, WIIH, €CIIA OH MIPUCYTCTBYET, AJIKIII, IUKAOAIKWA, ApWI, APATKIA WK
AIIKUHII, TA¢ Y3 ONMIMOHAILHO 3aMenicH oT 0 10 6 He3aBHCUMEIX R,;

Y4 OTCYTCTBYET, WIH, €CIIA OH IIPUCYTCTBYET, AJIKWII, IUKIOATKIA, ApHJ, APATKIA WK
alKUHII, TA¢ Y4 ONMIMOHAILHO 3aMenicH oT 0 10 6 He3aBHCUMEIX R,;

WK r00kIe 1Ba U3 Y1, Y, U Y3, B3ATHIC BMeCTe ¢ aTOMOM N, K KOTOPOMY OHU

MIPUCOESMUHEHB, 00pa3yIoT OT 3 10 8 WICHHEII reTepOIHKII, OMIFOHATEHO 3aMeIIeHHEIHN oT 0 10
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6 He3aBHCHUMEIX R,;

win Y1, Yo ¥ Y3 Bce, B3SITBIC BMECTE ¢ aTOMOM N, K KOTOPOMY OHHU MPUCOCAUHEHEL,
00pa3yoT OMIIMKINIECKUI 0T 5 710 12 WICHHBIH reTepOLHKI, ONMIIMOHATBHO 3aMeIeHHEIH oT ()
710 6 HE3aBUCHMEIX Ry;

Kaxeiit Ry, HezaBucuMo, MoxeT OBITh H, ranores, uaso, THAPOKCH, aMIHO, alTKWII,
ATKOKCH, IUKIOATKII, apil, TeTepOapil WIH FeTepOLKIIL;

L; mpencramiser coboit cria3b, -N(Q)-, -O-, -S-, -(CR7Rg),-, -C(O)-, mnu couetanue
JOOBIX IBYX U3 HUX;

L, mpencrarnser coboit crs3b, -N(Q)-, -O-, -S-, -(CR7Rg),-, -C(O)-, unu coueranve
JMOOBIX IBYX M3 HUX;

L5 aBnsieTcst ¢Ba3b1o, -N(Q)-, -O-, -S-, -(CR7Rg),-, -C(O)-, wiu coueTaHrueM JTHOOBIX IBYX
U3 HUX;

B KaxknioM ciydae Ry u Rg siBmsioresa HesaBucumo H, ramorenom, nuaHo, THAPOKCH,
aMUHO, aJKWIOM, aIKOKCH, IIUKIOATKWI, apil, TETEPOAp WK IeTePOLMKIINT;

WK Be Ry rpymiel Ha coceHNX aToMax yriiepoja MOTYT OBITh B3STHI BMECTE C
06pazoBaHrEeM JBOMHOM CBS3H MEKITY UX aTOMaMH YTIICPO/Ia;

uiu ABe Ry rpymiiel Ha COCEAHUX aTOMax yIIepo/a U ABe TpymIbl Rg Ha Tex ke
COCEIHIX aToMax yriIepoJa MOTYT OBITh B3SThI BMECTE ¢ 00pa30BaHUEM TPOMHOM CBSI3H MEXKITY
HX aTOMaMH yTJIepoaa;

wi Ry u Rg 3amectureas B 11000M U3 Ls, Ly win Ls  ONIHOHAIBEHO MOXKET OBITEH CBsI3aH
¢ R; umu Rg 3amecturenem us mroboro L, Ly wu Ls ¢ o6pazosanuemM 3 10 8 WieHHOH
LMKJIOAIKII, TEeTSPOLIMKIILII, AP WU TeTepoapii IPYIIIIE;

Wiy oavH 13 Y1, Yo Win Y3, OMIIMOHATIBLHO MOXKET OBITE CBsI3aH BMecTe ¢ Ry mian Rg
rpymmoit u3 moboro Ls, Ly win Ls 1 aToMaMu, K KOTOPEIM OHH TIPUCOETUHEHEI, ¢
o0pazoBaHreM 3 10 8 WICHHOU reTepOIHMKIIII TPYIIITHI;

KaXKIbIM a, He3aBUCUMO, MoxkeT ObITh 0, 1, 2 i 3;

B KaxIoM crydae Rs 1 Rg MoryT OBITE, He3aBuCcHMO, H, TaTOTeH, IIMAaHO, THIPOKCH,
aMUHO, aITKII, ATKOKCH, LIUKI0ATKILI, apii, TeTepOapII WIH FeTePOIUKIILT;

KaokpIit (Q He3aBUCHUMO TIPECTABISIET co00i H, ankvi, ampm, IUKIOANKILT, ATKEHILT,
ATKUHWI, apil, TeTepoapil WK TeTePOLMKIIT; U

Kaxaprit Q,, He3aBICHMO, TIpeacTarisieT coboit O, S, N(Q)Q, aKiT WK aTKOKCH.

B HexoToprix BapuanTtax BorutomeHus L MoxeT OBITh -C(RsR6)xC(R,)-; wm L) MoxkeT
651Th -CH,-C(R,)-. Ly MokeT OBITE -C(0O)0-, -OC(0)-, -N(Q)C(0)-, -C(O)N(Q)-, -N(Q)C(O)O-,
-OC(O)N(Q)-, -SS-, -O-N= mmu =N-O-. L, moxkeT 6u11E -C(0)0-, -OC(0)-, -SS- unu =N-O-.
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B HekoTOprIX BapHaHTaxX BOILIOLICHHS —Lla—(CRlaRlb)a- MoxeT OBITh -(CHb)sg-. -

L*-(CR*R™)s- moxeT 6bITh -(CHy)s-. le—(CRlaRlb)g Mmoxet 6urte CH,CH,CH,, CH=CH-CH,

\A\/\
- A

B onnoM BapuanTe BomUiomeHus coenunenus ¢popmyisl IE, mo Mensieit Mepe oaun L"

i B =1, 2 wm 3. L®-(CR*R™), moxer 61rrs CH,CH,CH,, CH=CH-CH,
,me=1, 2 wm 3.

le, Llc, Lza, L?® wim LZC, MIPUCYTCTBYIOMIMI B COSMHEHUY, SBISIETCS OMOpa3iaraeMoil rpyImow,
Tako#t kak »¢upHsie -C(0O)O-, -OC(0)-, nucynbduansie (-S-S-), -C(R5 )=N-, -O-C(0)O-, -
C(O)N(R’), -N(R*)C(O)-, -N(R*)C(O)N(R’)-, -C(0)S-, -SC(0)-, -C(O)(CR"“R")C(0)O- w1 -
OC(O)(CR“Rlb)C(O)-. B apyrom BapmanTe BOILIOMISHUs coequHenus Gopmyisl IE, mo
MEHbIIeH Mepe OJJUH L' L' u L IPUCYTCTBYET B COSTMHEHUH B BUJE OHOpasiaraeMoi
TPYIIIEI, ¥ Ha OTHOM L%, L pm L* MPUCYTCTBYIOIIEM B COSAMHEHUH B BUJIE OHOpasiaracMomu
TPYIIIEI (TaKKe, Kak YIIOMSHYTEHIE BEILIE ). B ele oHOM BapuaHTe BOILTOLICHUS COSTUHEHUS
¢dopmyiet IE, o B R! o Menbmeit Mepe 4, 6 B R? SIBISIETCS TTO MEHBIIIEH Mepe 4, o MeHbIIeH
Mepe OauH L L Ll IMPUCYTCTBYIOIINI B COeAMHEHUH SABJSETCA OMOpas3IaraeMoii rpymioxn,
v Ha ogrom L2, L? wmu L™ MIPUCYTCTBYIOIIEM B COSMHEHUH B BUJIE OHopa3aaraeMoi IpyIIsl
(Takwe, KaK YIIOMHEHAIOCH BHIIIE). B IpyroM BapuaHTe BOILTOMIEHIS YIIepOHELe merm R u /
v R? SIBISFOTCS. HACKIEHHBIMA. B erme o1HoM BApHMAHTE BOILTOMICHII B YTIepOIHOi erm R
v/ wim R? CONCPIKUTCS OJIHA WM JIBE TBOMHBIC CBS3M.

B eme oxHOM BapraHTe BOILIONICHUS, KATHOHHBIH JIHITHJ MIPEACTABISICT COO0M

COeNHMHEHHE, BEIOpaHHOE 13 coeauHeHuni ¢opmyrer [I-XXIII:

o (0]
A Aol " L ;
oL —}" N 0 H
n \/—\éa/ 0 ;
PO q

(I P

(0]
(0] — H
O\/\\\/Q\
(V) o 1 q H
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O
| Q O/Eﬁ\H
/N\/\)J\o m n
H

(VIIT )

(XVIlN) (XIX)
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o}
— H
OJ\()/
l i Ei:\n
N
- \/\)J\o o

(XX)
_—0
A~ o (XX
(XXI1)

Y MX cOau (HampuMmep, (papMalleBTHUECKH TIPUEMIIEMBIC COMH),
rie
m, n, 0 ¥ p, K&XKABI B OTAENBHOCTH, 1-25, IPH YCIOBYH, 4TO:
(1) B popmymnax (ID), (IV), (VD u (VID), m u p = 4 wiu 6oiblie;
(i) B popmynax (VIID), (X), (XID), (XIV), (XVI), (XVIID), (XXI) u (XXIII), m = 4 wiu Gonblie;
"
(iii) B popmymnax (VII), (IX), (XI) u (XIII), p = 8 wiu 6onemie (Hampumep, 12 wiu 14 wim
GombIie).

B apyrom BapuaHTE BOTLTOLICHUS HACTOSIIEE M300PETEHIE OTHOCHTCS K KATHOHHOMY
JUIHTY WIH €r0 COJTH, UMCIOLIEMY:
(1) LeHTpaIbHEI aTOM YIJIEpPOaa,
(ii) a3oTCOAEpKAIINE TOIOBHEIC TPYIIIEI, HEIOCPEICTBEHHO CBA3aHHEIC C LICHTPAITEHBIM aTOMOM
yrieponaa, u
(iii) mBa ruAPoOOHBIX XBOCTA, HEMOCPEACTBEHHO CBSI3aHHEBIC ¢ IIEHTPATBHEIM ATOMOM
yIiepoaa, Kaxasid ruapodoOHenii XBocT cogepkut Cs win 0odee anudaTHuecKyio IpyIIny
(mpennoururensuo Ci4 win 6osiee anudaTHIECKYIO TPYIILY), COSAMHCHHBIE ¢ IEHTPATBHEIM
aTOMOM YTJIEpOJIa, TJIe OHa WK 00¢ amvdarmdeckas (ue) rpymma (b) (a) sBIsSeTCS
paspeiBacMoi GHopasziaraeMoil IPyIIno, TaKo, 4To CYIIECTBYET LIETOUKa, TI0 MEHBIIEH Mepe,
M3 YEeTHIPEeX aTOMOB yIIIepoaa Mexay OropasiaracMoil TPYION U IICHTPATLHEIM aTOMOM
yraepona, wiu (b) BKIIouaeT B cebst OruopasznaraeMyro rpyIiny Ha TePMIHAITHFHOM KOHIIS
ruapogobHoro xBocta. Hampumep, 6uopasiaaraemyio rpymiy Beioupaiot u3 -OC(0)-, -C(0)0-, -
SC(0)-, -C(0)S-, -0C(S)-, -C(S)0-, -S-S-, -C(O)(NR’)-, -N(R*)C(O)-, -C(S)(NR)-, -
NR)C(0)-, -N(R*)C(O)N(R’)- 1 ~OC(O)O-.

Ermme omauM BapuaHTOM BOTUIOIICHHS SIBISICTCS JTMITHMIHAS YACTHIA, KOTOpask BKIIOYACT

KaTHOHHBIHN JIUIIH HACTOAIICTO I/I306p€T6HI/IH. B OJIHOM BapHvaHTC BOIUTOLCHUA JUTU/IHAA
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JacTHlla BKIIOUaeT B ceOst coeauuenus mo oooi u3 popmyn I-XXIII, kak omucauo 31¢eck. B
JAPYTOM BapHaHTe BOILIOLICHUS JTUMMHAS YacTHIIa BKIIOYACT B ceds coeanHeHue Gpopmyst I,
KaK OTHCaHO 3/1echb. B pyrom BapuaHTe BOIUTOIICHUS JUTHIHAS YaCTUIIA BKIIOYAET B ceOst
coeqmuenue dopmynsl [A-1, [A-2, IB, IC, ID wiu IE, kak omicaHo 371ecCh.

B mpeanoututeabHOM BapHaHTE BOILUIOLICHMS, JTUITH/IHAS YaCTHIA BKIIIOUAeT B ceOs
HeHTpaIbHbIEC TUIUIEL, JUIHMIE, CIOCOOHBIC CHU3HUTE arperaluio, KaTHOHHbIE JUIUALL, U,
BO3MOKHO, CTEpHHBI (HalTpUMep, XoaecTepuH). lloaxoasaimue HelTpalbHbIe JIUITHAB BKIIOUYAIOT,
HO He orpaHHuuBaloTcs, qucteapomwidpocparuamixomn (DSPC),
nunanemuTomndochaTummixoms (AP X), POPC, DOPE u SM. lloaxoasimye JIAIAL,
CIOCOOHBIE CHU3UTH arperaiuio, BKIUAIOT, HO He OrpaHHIUBAIOTCs 3TUM, Junuasl PEG, Takue
kak PEG -DMA, PEG-DMG, uin ux KOMOHHALHH.

Jlumuanas 4acTUIla MOKET JOIONMHUTEIRHO BKJIIOYATh B ceOs aKTUBHOE BEIECTBO
(HampuMep, TepaneBTUIECKUI areHT). AKTUBHBIM BEIIECTBOM MOT'YT OBITh HyKJICHHOBEIE
KHCJIOTBI, TaKHE KaK ILIa3MIIbl, IMMYHOCTUMYIHPYIOIIIE OJUroHykiaeotunsl, MUPHK,
aHTHCMBICIOBEIE OMUTOHYKIeoTUnEl, MUkpoPHK, anTaroMmup, antamep win pubo3uM.

B 1pyrom BapuaHTe BOILIOLIEHNS JUIMAHAS YaCTHULA BKIIOYAET KATHOHHBIN JIUITUT
HACTOSIIETO M300peTeHNs], HeWTPaIbHBIN UK U cTepoJ. JIMMuaHas 9acTuia MoeT
JOTIOTHUTEIBHO BKITIOYATE B Ce0s aKTHBHOE BEUICCTBO, TAKOE KaK HYKICHHOBAs KHCIOTA.

E1me oHUM BapraHTOM BOIUTOLICHUS M300pETCHHUS SBISICTCS (hapMalleBTHISCKAs
KOMITO3HIIMS, KOTOpas BKIIOUAET B ceOsl JTUMMIHYIO YaCTHILY 110 HACTOSIIEMY H300pPETEHHIO U
(hapMaLeBTHUECKHU MPUEMIIEMBIN HOCHTETb.

Eiie omauM BapruaHTOM BOILTOIICHUS SIBISAETCS CIIOCOO TOCTaBKH MOJIEKYJIBI
HYKIEHHOBOH KUCIOTH B CYOBEKT, BKIIIOYAIONIMI BBEICHNE CYOBEKTY JIUIHIHON YacTHIIE,
coJiepKaliei MOJIeKy Ty HyKJI€HHOBOM KHCIOTHI U KATHOHHOTO JAUMUAA (WK €r0 CONH),

KaTHOHHOI'O JHUITKa, UMCIOIICTO

(i) HeHTpaNbHEIHM aTOM yTJIeposa,

(11) a30TCOJACPKAIINEC TOJOBHBIC I'PYIIIIEI, HCIIOCPEACTBCHHO CBA3AHHEBIC C ICHTPAILHBIM

aTOMOM YyrJcpoaa, 1

(iii) mBa rAPOGOOHEIX XBOCTA, HEITOCPSACTBEHHO CBSI3aHHBIE C IIEHTPAIBHEIM aTOMOM
YIAepoa, Kax bl ruapodoOHeI XBoCT coaepxut Cg wiu Goliee amupaTHIecKyro TPy

(mpennoururensuo Cy4 win Oosice anudaTHUEcKyIo TPYIILY), COeAMHEHHEIE ¢ LICHTPAIBHBIM
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aTOMOM YTJEpOJIa, IJIe O/IHa WK 00e amiudarudeckas (ue) rpymma (51 ) (a) IBIsSeTCs
paspeIBagMoi OHOpa3iaragMoi rpyIIIoi TaKko, 4TO CYIIECTBYET [IEMOYKa, TI0 MEHBIIEH Mepe,
M3 YEeTHIPEX aTOMOB yIIIepoaa Mex 1y OropaziaraeMoi TpyIoi U eHTPATbLHEIM aTOMOM
yraepona, wiu (b) BkirouaeT B cebst OropaszaraeMyro rpyIiny Ha TEPMIHATHHOM KOHIIS
ruapodobHOro XBOCTA.

B onnom BapuaHTe BOIUIOMICHUA KATHOHHBIM JTUIIA OCTACTCS HETPOHYTHIM 10 TOCTaBKU
MOJIEKYJIBI HyKJICHMHOBON KHCIOTHI, IIOCJIE YeTro paclierieHne TuapodoOHOro XBocTa
IIPOUCXOMIUT iR VIVO.

Eme omuauM actiekToM siBIsieTcs CIoco0 MOTYIISLUE SKCIIPECCHUH LIENIEBOro T'eHa B
KJIETKE, 00ECTIEUNBAIONINH B KJICTKY JUIMIHYIO YaCTUILy HACTOSAIIETO U300peTeHUs. AKTUBHEIH
areHT MOXKET OBITh HyKJICHHOBOU KHUCIOTOH, BEIOPAaHHON U3 TUTA3MUJIEI,
MMMYHOCTHMYJIUPYIOIIETO OJIMTOHyKJIeoTHaAa, MUPHK, aHTHCMBICTIOBOTO ONUTOHYKJICOTHIA,
mukpoPHK, anTaromupa, anramepa u pudo3nma.

E1e omHuM acmiekToM sBIsieTcst CIIoco0 deueHust 3a00IeBaHus WU pacCTPOUCTBA,
XapaKTePH3YIOIMETOCs U30BITOYHON IKCTIPECCUEH TIONUIIETITHIA B CYOBEKTE, IyTEM
MPEOCTABICHUS CYOBEKTY (papMalieBTHISCKOH KOMIIO3UIIMH 110 HACTOSIIEMY H300PETCHUIO, B
KOTOPOU aKTUBHOE BEIIECTBO ABISETCS HYKISHHOBOM KUCIOTOM, BEIOpanHoit 13 MuPHK,
MukpoPHK uiau anTHCMEBICTOBOTO OMUTOHYKIe0THAa, U rae MUPHK, mukpoPHK wu
AHTHCMBICIIOBON OJMTOHYKJICOTHT BKIIOYACT B CeOs MOTHHYKICOTH, KOTOPEIM CIIeIU(pHISCKH
CBAZBIBACTCA C MOJMHYKICOTHIOM, KOTOPBIN KOAUPYET MOIMITSIITH YIK KOMIUTEMEHTApHBIH
eMy.

Erte omHuM aciieKToM SBISIETCS CITOCO0 JTeueHus 3a00JIeBaHUs WIH PACCTPOUCTRA,
XapaKTePU3YIOMIETOCs M30BITOUHOM IKCIIPECCUEH MTOMUTICTITHAA B CYOBEKTE, MMyTEM
MPeIOCTABICHIS CYOBEKTY (hapManeBTHUECKOH KOMITO3UIINH 0 HACTOSAIIEMY H300peTeHHIO, B
KOTOPOU aKTUBHOE BEMIECTBO MPEACTARISICT COOOM TIa3MUAY, KOTOpas KOMUPYET MOTHITSIITH/]
WK (QYHKIOHATBHEIA BAPUAHT WM €T0 (PparMeHT.

Erie omHuM aciiekToM SBISICTCS CITOCO0 MHAYKIMH KMMYHHOTO OTBETA Y CyOBEKTa
ITyTEM TPEOCTABICHUS CYOBEKTY (hapMalleBTHUSCKOW KOMIIO3UIIUHN, B KOTOPOM aKTUBHBIN areHT
SBASCTCS UMMYHOCTUMYIUPYIOIINM OTUTOHYKICOTHUIOM.

Eme omauM acriekToM sBIsieTcs TpaHC(EKIHS areHTa, KOTOPBIM BKITIOYAET B ceOs
KOMTIO3HUIIMIO WJTH JIMIIMIHBIC YaCTHUIIb, OMMCAHHBIC BBIIIE, I7I¢ KOMITO3HMIIMS WM JIMITH/THAS
JaCTHUIIA BKIIOYAIOT HYKJICHUHOBBIC KUCAOTEI. ATCHT, IPH KOHTAKTE C KICTKaMU, MOXKET
3((heKTUBHO JOCTABIATE HYKJICHHOBEIE KUCIOTH B KIIETKU. EIe OTHUM aclieKTOM SBIISETCS

CIoCo0 AOCTABKY HYKJICHHOBEIX KUCJIOT BHYTPEL KICTKH, ITYTCM MMOTYUCHUA UITHA (I)OpMHPOBaHHH
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KOMITO3WIINK WJIX JUIMMAJHBIX YaCTHUII, OTIMCAHHBIX BBIIIC, 1 KOHTAKTHPOBAHUA KOMITO3UIINN WJIN
JIUIMHUIHBIX 9aCTHIL C KJICTKOH.

I[pyme MPU3HAKN U aCIICKTEI 6YZIYT OUCBUIHBI U3 OIIMCaHHA 1 (I)OpMy.]'II:I H306peTeHI/I$I.

KpaTtkoe onucanue puryp

Ha ®urype 1 npeacrapien rpaduk KOHIEHTPALMKE KATHOHHBIX JIMIUAOB (coeTuHEeHus 1-
3 u pedpepeHCHOT0 JUMIKA) B IEUCHN MBILIEH ¢ TeUeHHEeM BpEeMEHH, 1T0CIe BBEACHU
KaTHOHHBIX JIMITMAOB B JIMIIUAHBIX 4aCcTUIAX, Kak ommucaHo B [lpumepe 14.

Ha ®urype 2 nokaszan oxugaeMbIi MeTab0INUECKUH MyTh 11 coeaunenuit 1 u 3 u3
ITpumepa 14.

Ha ®urype 3 nokazan rpaduk KOHIEHTPALN KaTHOHHBIX JUIHAOB (coeanHenus 1-3 u
pedepeHcHOro IUII/Ia) B cee3eHKe MBIIISH ¢ TeUeHHEM BPEMEHH, TOCIIe BBE/ICHUS KaTHOHHBIX
JUNUAOB B IUNKJHBIX YacTUIaX, Kak onucaHo B IIpumepe 14.

Ha ®urype 4 nokasan rpaduk KOHIEHTPALMK KaTHOHHBIX JUIHIAOB (coeauHenus 1-3 u
pedepencHoro numuAa) B IU1a3Me MBIIIEH ¢ TeUSHHEM BpeMEHH, 110cIe BBEJICHIUS KATHOHHBIX

JJUTIUI0B B JHUIIUJHBIX YacTHIAX, KaKk OIHCaHO B HpMMepe 14.

IloapoGHoe onMcanue

B OJTHOM aCIICKTC HACTOAIICC I/I306peTeHI/Ie OTHOCHTCA K J]I/IHH,HHOﬁ JaCTHUIIC, KOTOpasd
BKJIIOUAET B ceOs HeﬁTpaHLHBIe JIUITUAbI, JTUITH)IBI, CITOCOOHEBIE CHU3UTE arperamnuio, KaTHOHHBIC
JIUIMNAbI U, H606$I33T6J'ILHO, CTCPOJIbI. B HEKOTOPLIX BapraHTaX BOIUTOICHUA JUIIUIHAA 4YaCcTHULa
JOIIOJHUTCIIBHO BKIIOUYACT B cebs1 akTUBHOE BCIICCTBO (HaanMep, TCpaHeBTI/I‘-ICCKI/Iﬁ aFeHT).
Pazimnuneie MMPUMEPHLBIC BAPHUAHTEI BOILIOIMICHWA 3TUX JIMIIUA0B, JUIMMUIHBIX YaCTULl 1
KOMHOSI/IIII/II\/'I, COJCPIKALINEC TO KC CaMOC, 1 UX UCTIOJIB30BaHMEC I JOCTABKH TCPANICBTHUYCCKUX

arcuToB U MOAYIAIINHA TCHHOM SKCIIPECCUu Oellka omucaunl bomee HOleO6HO HIDKC.

KaTHOHHBINA JHITAT

B onoM 13 BapraHTOB BOIUTOLLCHMS, KATHOHHBIN JTUIHJT MPEACTABISCT COOOM
coenunenne ¢opmyasl [-XXII. B npyrom BapuanTe BOILTOLICHNMS, KATHOHHBIN JHITHA
npezacTaBisaeT coboit coenuuenue oanon u3 popmya [I-XXIII. B oaHom 13 BapuanTos

BOILIOMICHYS, KATHOHHBIN MU TIpe/ICTaBsieT coboit coenunenue Gopmyis I. B apyrom
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BapHaHTE BOILIOIICHHS, KATHOHHBIN JIMTIIHJ MIPEACTaBIACT coboit coenunenue ¢opmysl [A-1,
IA-2, IB, IC nnu ID. Crenyroiue pacKpBITHS IPEICTABIAIOT Pa3INIHbIE BApHaHTHI
BOILIOIICHUS coeauHenus Gopmysr L.

B OTHOM U3 BapUaHTOB BOILTOIICHUA 1\/[1 u MZ, Ka)KlILIﬁ HE3aBUCHMO!

-OC(0)-, -C(0)0-, -SC(0)-, -C(0)S-, -OC(S)-, -C(S)O-, -S-S-, -C(R%)=N-, -N=C(R’)-, -
C(R*=N-0-, -0-N=C(R?)-, -C(O)(NR?)-, -N(R*)C(O)-, -C(S)(NR’)-, -N(R>)C(O)-, -
N(R)C(O)N(RY)-, —~OC(0)0-, -0OSi(R*),0-, -C(O)(CR’RHC(0)O- wim -OC(O)(CR’RHC(0)-.

B npyrom BapuaHTe BOILIOIICHHS M' 11 M?, Ka3KIbIi HE3aBHCHMO:

-0C(0)-, -C(0)-0-, -C(R%)=N-, -N=C(R’)-, -C(R*)=N-0-, -O-N=C(R)-, -0-C(0)O-, -
C(O)N(RY)-, -N(R*)C(O)-, -C(0)S-, -SC(0)-, -C(S)0-,-0OC(S)-, -OSi(R*),0-, -
C(O)(CR’RHC(0)0- mm -OC(0)CR’RHC(O)-.

B eme onHOM BapHaHTE BOILUIOLICHHUS M' u MZ, KaKJIBIM HE3aBUCHMO:

-C(0)-0-, -OC(0)-, -C(R*)=N-, -C(R>)=N-O-, -0-C(0)0-, -C(O)N(R’)-, -C(0)S-, -
C(S)0-, -0Si(R*),0-, -C(O)(CR’RH)C(0)O- wm -OC(O)(CR’RHC(O)-.

B apyrom BapuamTe Borwiomenus M’ u M?, kaxsiit, -C(O)O-.

B oj1ioM BapuanTe Borutommen st R u R, KaxIsif B OTACIBHOCTH, OMIHOHATEHO
3aMELICHHBIH aaKWI, IUKIOAIKIL, IMKIOATKIIAIKII WIH TeTepoLKa. B oqHOM BapuaHnTe
Borutomerust R mpeactasisier coboit amkit, R? mpecTaBiser co6oit Ak, HKIOATKIT K
IMKI0AIKATATKIL B 01HOM BapuanTe Borwtomenus R' u R®, Kayk/IbIii B OT/ICIBHOCTH
npeacTaBisieT coboit amkwi (Hampumep, Ci-Cy -aaKkut, TakoW KaK METHIL, ST W W30TIPOIIILT).
B oaxOM BapuaHTe BOILIOIICHHUS R! i R? 06a Tpe/ICTaBISIIOT coboit MeTmil. B npyrom Bapuanrte
Borvtomenist R' 1 R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TIPHCOSTHHCHEI, 00pasyioT

OIMMHOHAJLHO 3aMCHICHHOC TCTCPOLIUKINICCKOC KOJIBIO (HaHpI/IMep, N-MCTI/UIHI/IHCpaSI/IHI/I.H). B

NH
H2N—<
APYroM BapHaNTe BOILTOMEHHs, ouH u3 R n R? mpencrapmser cooit "JJJ 15817
(\N
HN /

N (mampeMep, R' sBIIsieTest 0HOM U3 IBYX BEIMICYOMSHYTHIX TPy i R
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MPECTABIACT COOOM BOTOPON).

B oxroM BapuanTte BortomeHus R' mpencrariser coboit BOMOpOR WK ankwil. B apyrom
BapHaHTe BOILIOICHKS R' mpencTarmseT coboit BOIOPOI WM MEeTHI. B 0THOM BapuaHTe
BorutomeHus R' otcyrcTByeT. B 071HOM BapuauTe BOTLIOMEHUS R' OTCYTCTBYET FITH METHIT.

i coenuuenuii, B KOTOpPEIX R' He 0TCYyTCTBYET, aTOM a30Ta, kK KoTopomy R'
TIPUCOETUHAETCS, HeceT Ha cebe TTONOKUTENBHEIN 3apsiy, a COSMHEHUE TAKKE COACPKUT
OTPUILIATETRHO 3apsKEHHEBIE TIPOTUBOMOHEL [IpoTHBOMOHOM MOXET OBITH TF000I aHHOH, TaKOH
KaK OpraHrYecKri WK HeopraHnueckuit aHuoH. [loaxoasinye npuMepsl aHHOHOB BKIIIOUATOT,
HO HE OTPaHUYMBAIOTCS, TO3UIAT, METaHCYIb(OHAT, alleTaT, IUTpaT, MaJOHAT, TapTpaT,
CYKIIMHAT, 6eH30aT, ackopbaT, o-KeTorinyTapar, o-ridiepodocdar, raroreHua (Hanpumep,
XJ0pun), cyibgar, HUTpaT, OukapOoHaT U kKapOoHaT. B 01HOM BapuaHTe BOILTOUICHHS
IMPOTUBOMOH SBJIAETCS rajoreHuaoM (Hampumep, CI).

B oanom BapraHTe BOILIOIICHUS KXl R sBIseTcs, He3aBUCUMO, - (CR3R4) -, TJe R’u
R*, KasK/IBIil HE3ABHCHMO, - BO/IOpOA WK annkua (Hampumep, C;-Cy -anxwt). Hampumep, B oqHOM
BapHaHTE BOILIOIICHUS KXl R sBAsieTCs, HE3aBUCUMO, - (CHR4) -, IJIe Kax sl R sBisieres,
HezaBucuMo, H miu ankun (Hanpumep, Ci-C4 -anxin). B 1pyrom BapuaHTe BOILTOIECHUSA
Kaxaeii R sBiasercs, Hezasucumo, -CH,-, -C(CHj;),- wiu —CH(iPr)- (tae iPr - uzonporm). B
JPYTOM BapHaHTe BOILIOMICHUS KXkl R nmpeactarmser coboit -CH;-.

B npyrom BapuanTe BOILIONICHIS R’ MPECTARIIET COOO0H, B KAKIOM CITydac, BOAOPOI
Wi MeTwI. Hampumep, R’ MOKeT GBITh, B KaXI0M ciaydvae, BOJOPOIOM.

B ognom u3 BapuaHToB BotwiomeHus Q otcyTcTByeT, -C(0)0O-, -OC(0)-, —C(O)N(R4)—, -
NR)C(0)-, -8-S-, -0C(0)O-, -C(R*)=N-O-, -OC(O)N(R’)-, -N(R*)C(O)N(R")-, -
N(RS)C(O)O—, -C(0)S-, -C(S)O- mu —C(R5)=N—O—C(O)—. B oanoM 13 BapHaHTOR BOILTOMICHUS
Q npeacrasaset coboit -C(O)0O-.

B 0;1HOM BapHaHTe BOILIOmEHIs Q' 1 Q7, KaXIBIi HEe3aBUCHMO, OTCyTCTBYET Wi -O-.
HampuMep, B 01HOM BapHanTe Borwtomenus Q' u Q* .KasKmbIil, OTCYTCTBYeET. B npyrom
BapuaHTE BOIUIOLICHHUS, Q1 178 Qz, Kaxaerd, -O-.

B oaHOM M3 BapuaHTOB BOIDIONICHUS TyHKTHUpPHASA JHHUS K Q OTCYTCTBYeET, b pasen 0, a

R’R'R*N-(R),-Q- 1 TPETUUHEIHN yTaepo, npwieratomuii kK Hemy (C *), 00pa3yroT ciaeayonyo

0 o
PO
/N\

TpyImy:

rae n= ot 1 g0 4 (Hampumep, n = 2).
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B OJHOM U3 BapUAHTOB BOIUIOLCHUA ITYHKTUPHAA JAHUA K Q OTCYTCTBYCT, b paBcH 0, a

R’R'R*N-(R),-Q- u TPETUIHEIHN YTIEPOI, IPJICTAIOMINA K HEMY, 00pa3yioT CIEAYIOMIYIO

R1

- LR)a o R

2
IpyILy: R

rae n = ot 1 1o 4 (manpumep, n=2), u Rl, Rz, R, a u b Takue, kak onpenenaeHo o gopmyine (I).

B onnoM BapuanTe BoILIONIEHHA a = 3.

B oaHOM M3 BapuaHTOB BOIUIOLICHUS ITyHKTUpHas IUHUA K Q OTCYTCTBYeT, b pasen 0, a
R'R'R’N-(R),-Q- u TPETUUHBIN YIIepo, IPMIETaloUIUi K HeEMY, 00pa3yloT clieIyIouIyIo
Ipymmy:

R’—_g SR M/O: ><;“

rae n = ot 1 1o 4 (manpumep, n = 2), u R', R% R, a u b Takue, Kak ompeaeneHo mo Gopmyne (I).

B oanom Bapuante Boromenus a = 0. Hampumep, rpymnma MoxeT OBITH:

R']
| ﬁ Ok
R__RéN\(R)a/ —OM:CEOX";

B oanom Bapuanre Borwtomenus b = 0. B qpyrom Bapuante Bomiomenus a =2, 3 wiu 4
u b = 0. Hanpumep, B oHOM BapuaHTe BoIutomeHust a =3 u b = (0. B apyromM Bapuanre
BorutomeHus a = 3, b =0, u Q mpenacrarnseT coboit -C(O) O-.

B onnowm BapmanTe BoromeHust coeaunenue ¢opmynasl (1) umeer noadopmyay:

A R N e
RI/N ¢ Q1 e A1 e i |V|1 . m A3 o
R? 0 R R R)\( T(,R)\f TLR P
EKQZ/L Jf\fAz)/‘; j le n VA4 ~)r\Q4/
p

®opmyna (IF), rie R, R, RY, R% AL A% A% A% QL Q4 Q% Q% e d, e, f, g h 1§, k, 1, m,

3

N-=== £

n, 0, p, q ¥ r TaKUC, KaK ONPCJACICHO B TI000M M3 BapUaHTOB BOIUIOLICHHM A, OTIMCAHHBIX 3ACCh.
B AOTIOTHUTCIBHLIX BapraHTaX BOIUIOIICHNA COCAWHCHUC (l)OpMYJILI (IF) OTBCHacT

OJHOMY WKW HCCKOIBKUM W3 CICAYIOIINX YCIIOBI/II\/'II
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1) Q1 54 Q2 OTCYTCTBYIOT;

(ii) M' u M? sestrorest -C (O) O-;

(iii) gwuh oba pasusl 1;

(iv)  gwuh oba pasus 0;

v) C U € Bcero 7;

(vi) dwufscero7;

(vil) ¢, e, uiBcero 7,

(viii) d,fujBcero7;

(iX)  1¥j Kaxaeii 7;

x) kul oba pasubI 1;

(xi) m un oba pasus 0;

(xii) muqBcero 1 wium u q Bcero 2;

(xiii) mwu 1 Bcero 6;

(xiv) run Bcero 6;

(xv)  puoobapasusl 0;

(xvi) nwurBcero2 wimnwur Bcero 1; u

(xvii) Q3 sieaseTcst H.

B HekoTOpBIX BapHaHTaX BOIUIOIIEHUS OHopa3iaraeMele TPYIIIEI, KOTOPhIS
MPUCYTCTBYIOT B KATHOHHOM JIMITHJIC, BRIOUPAIOT U3 3upHEIX (Hanpumep, -C (O) O- win -
0C(0) -), aucynbduaHeix (-SS-), okenmubIX (Hanmpumep, -C(H)=N-O- i —O-N=C(H)-), -
C(0)-0-, -0C(0)-, -C(R>)=N-, -N=C(R")-, -C(R’)=N-0-, -0-N=C(R’)-, -O-C(0)O-, -
C(OIN(R?), -N(R*)C(0)-, -C(S)(NR’)-, (NR*)C(S)-, -NR*C(ON(R’)-, -C(0)S-, -SC(O)-, -
C(8)0-, -OC(S)-, -0Si(R*),0-, -C(O)(CR’RHC(0)O- mm -OC(O)(CR’RHC(O)-.

B onHOM BapuaHTe BOILTOMICHYS anvdaTindeckas IPYyIIa B OJTHOM WIH 060MX
riApo¢oOHEIX XBOCTaX KaTHOHHOTO JIMTIH/A BKIIOYAET B ce0s TI0 MEHBIIICH Mepe OHY YIiIepoa-
VIJIEPOIHYIO TBOWHYIO CBSI3b.

[Honxoasmuit pparMeHT XONecTeprHa I KATHOHHBIX JINIAI0B HACTOSAIIECTO

n300perenus (B ToM uncie coenunenuid popmynsi (1), [A-2, ID, IE u IF) umeer popmymy:
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JononHuTebHbIe BapUAHThI BOTLIOUICHHS BKIIIOUAIOT KATHOHHBIN JHUITH, TMEIOIIHN
TOJIOBHYIO TPYIITY, OJUH WK Oojee ruapo¢oOHBI XBOCT U JTMHKEP MEKILY TOJOBHOU TPYIIIOH 1
OJTHUM HJTU HECKOJBKMUMHU XBOCTaMH. 1'0J0BHAs TPYTIIIEI MOXKET BKIIOUATh B ce0s1 aMUHEL,
HATIpHMEp aMuH, UMelomuii sxenaemelie pK,. pKy MOXXeT 3aBHUCETh OT CTPYKTYpPHI JUIIKAA, B
YaCcTHOCTH, XapaKTepa FoJOBHON TPYIIIEI, HAIPUMED, HATHIMS, OTCYTCTBHUS M PACTIONIOKEHHS
($YHKIMOHATBHBIX TPYII, TAKKX KakK aHHOHHbBIE (PyHKIMOHANBHEIC TPYIIIIEI, BOJOPOAHAS CBS3b
JA0HOpa QYHKIMOHATEHEIX IPYIIH, BOJOPOAHAS CBI3b aKIENTOPHBIX MPYIII, THAPOpOOHEIE
TPYIIE (HapuMep, anupaTHIeCKUe TPYIIEL), THAPOQIIBHEIC IPYIIIE (HapuMep,
TUAPOKCIIBHbIE MIIM METOKCH) WM apiil TPYIIEL. AMUH TOJOBHOW I'PYIIIEI MOKET OBITH
KATUOHHBIM aMHHOM, IEPBUYHBIM, BTOPHYHBIM U TPETUYHBIM aMHHOM, TOJIOBHAsI TPYTIIIBI MOXKET
BKJIIOYATH B ce0s OJHY aMUHOTPYIILY (MOHOAMUH), IB€ AaMUHOIPYIIIHI (JUAMHH), TPU
aMHHOTPYTIIBI (TPHAaMUH), WIK OOJIblIee YHCI0 aMUHOTPYIII, KaK U B OJIMTOAMUHE WX
noiuaMune. 1'ooBHas rpyIa MOKeT BKIIOUATh B ce0sl (PYHKIMOHATBHYIO IPYIIITY, KOTOpast
crabee, yeM OCHOBHBIC aMHHBI, TaKUE Kak, HAlpUMep, UMUIA30J1, MUPUAXH WK TPYIIIa
ryaHuaAuHus. ['o10BHas IpyIna MOXKeT ObITh IIBUTTEPUOHHOM. J[pyrue roJoBHEIE TPYIIIEI TaKXkKe
SBIBIIOTCA TOAXO/ISIIUMUL

Onu wu 6osee THAPoOOHBIN XBOCT MOXKET BKIIOUATh B ce0st ABe TupodoOHbIe ey,
KOTOPEIC MOTYT OBITH OJTMHAKOBBIMH HJIH PA3HBIMU. XBOCTEI MOTYT OBITH anu(aTHUCCKIMHU,
HATIpHIMEp, OHU MOTYT COCTOSTE U3 YIIIepoaa U BOJOPOIa, THOO HACKIIICHHBIMH FLTH
HEHACBIIICHHBIME, HO 0€3 apOMaTHUECKIX KOJEL. XBOCTHI MOTYT OBITH XBOCTAMHE SKHPHBIX
KHCIOT. HeKoTopeie U3 TaKKUX TPYIIT BKITIOYAIOT B ¢€0sl OKTAHWI, HOHAHWI, STV, JIAYPILI,
MUPHUCTIN, TATBMUATII, CTEAPIUI, O-THHONICHI, CTEAPHIOHII, THHOJICHIT, Y-THHOICHILT,
apaxaJoHua u onewt. Apyrue runpopoOHbIe XBOCTEI TAKKE SBISIOTCS TTOIXOASLIMHA.

JIuHKep MOKeT BKITIOUATE B ce0sl, HAapUMep, TANIECPHIHBIN TUHKED, allMKIHICCKIX
TITUIEPUIOB aHAOTOBBIN JIMHKEP MM LUKIHICCKUN THHKED (B TOM YHCIC JIMHKEP CIHPO,
OUILIMKITNIECKUH TMHKEP Y TOMLUKINUECKUI TUHKEep). JIMHKep MOXKeT BKIIOYaTh B ce0s
({yHKUMOHATBHEIE TPYTIIEL, TAKHE KaK TIPOCTEIE dpUPHEIE, CI0KHO3PUPHEIE, hochaTHEIE,
¢dbochonaTHrie, PocdopoTroaTHBIe, CyTb(hOHATHEIC, TUCYIb(UIHBIE, alleTATFHBIC, KETATHHBIE,
WMHHHBIC, THIPa30HHbIC WK OKCUMHEBIC. J{pyrie THHKepsl 1 QYHKIHOHATBHEIC TPYIIIEI TAKKE
ABIBIFOTCS TIOAX OJISIIIMIL

B onnoM BapmaHTe BOTLIOLICHUS] KATHOHHBIHM JHITHJL SIBIACTCS palleMIdeckoil cMecrio. B
JAPYTOM BapHaHTe BOIUIOLICHHUS, KaTHOHHBIHM JTHITHJ 000TallleH OJJHUM JIHacTEPEOMEPOM,
HanpuUMep, KaTHOHHBIH JUITH IMEET 110 MEHBIIeH Mepe 95%, no menbieit Mepe 90%, o

MensIei Mmepe 80% i o MeHbpiel Mepe 70% nauactepeoMepa B H30BITKe. B emie oqHOM
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BapHaHTE BOILIOIICHHS, KATHOHHBIN UK 000TrallleH OJHUM SHAHTHOMEPOM, HATIpUMED, JTUTIHL
HMEET o MeHblIel Mepe 95%, no Menbieil mepe 90%, o Menblel Mepe, 80% Win, 1o
MenblIeit Mmepe 70% 3nanTHOMEpa B M30BITKE. B elie 0JHOM BapuaHTe BOILTOIIECHHS KaTHOHHbIH
JIATIUZ, XUPAIBHO YHCTHIN, HApUMeED, SABJIIETCA OTAEAbHBIM OIITHYECKIM H30MepoM. B elne
OJIHOM BapHaHTE BOILIOMICHUS KaTHOHHBIN JIMIH 000TaIlleH OJHUM ONTHUYECKUM H30MEPOM.

B caydae, ecnu ABOIHAs CBA3b NPUCYTCTBYET (HAIpUMED, YIJIEPOA-YIIEPOIHAs ABOMHAS
CBSI3b WIN YIIIEPOA-a30T IBOWHAS CBSI3b), MOXKET OBITh H30MEpHs B KOH(UTYypaluu TBOUHON
cBsi3M (T.e. iuc / Tpanc win E / Z uzomepusi). Tam rae KoHuUTypalyst JBOMHOM CBA3H IOKa3aHa
B XUMHYECKOH CTPYKType, ClIeAyeT IOHUMATh, YTO COOTBETCTBYIOLIUI H30MEDP MOXKET TaKKe
MPUCYTCTBOBaTh. CyMMa MPHCYTCTBYIOUINX HU30MEPOB MOKET BapbUPOBATHCS, B 3aBUCUMOCTHU OT
OTHOCUTEIBHOM yCTOWIMBOCTH U30MEPOB U SHEPTUH, HEOOXOAUMON AJIS IIEPEX01a MEKITY
n3zoMepaMu. COOTBETCTBEHHO, HEKOTOPHIE BOMHEIE CBA3H, I MPAKTHUSCKUX LIEIeH,
HOPUCYTCTBYIOT TOJBKO B OTHOM KOH(UTYpalH, TOr/1a Kak Apyrue (HampuMep, Koraa
OTHOCHTEIBHAs CTAOMILHOCTD TOX0Ka M SHEPTHs Iepexo/ia HU3Kast) MOI'yT MPUCYTCTBOBATE B
Ka4ecTBE HEOThEeMJIEMOU paBHOBECHOM CMeCH KOH(UTIYparHit.

B HekoTOpHIX CiTydasx HEHACHIICHHAS IBOMHAs CBA3b MOXET ObITh 3aMEHEHA Ha
LUKJIMYECKUE HeHachIleHHbIe. Llukindeckye HeHachIEHHbBIE MOTYT OBITh
IUKJIOATH(pAaTHIECKUMH HCHACHIICHHBIMHE, HAIIPUMEp, IUKIOTPOITII, IIMKIO0YTHI,
LUKIOMEHTII, IIMKIOTEKCIIT, IIUKIOTESTITIIT WIIH IIMKIOOKTI TPYIIEL. B HEKOTOPEIX caydasx,
LUKJIAIECKas TPYIIIa MOXKET OBITh TIOJHUIHKIIYECKON TPYIIIOH, HapuMep, OUIMKITITUECKON
TPYIIION WITH TPULMKINUECKOM TPYITIOH. BUIIKINdecKas rpyIma MoKeT OBITE MOCTUKOBOM,
CMEUIAaHHOM MJIM UMETh CIIUPO CTPYKTYPY.

B HekoToprIx ciydasx ¢pparMeHT ABOHHOM CBA3M MOXKET OBITH 3aMEHCH (hparMeHTOM
\ */ . Hammpumep,

MOKa3aHHBIA HIDKC, UMCCT IBC Z[BOI\/'IHLIX YTICPOA-YTIACPOIAHBIX CBSISGfI, KaXxaasd 13 KOTOPEIX

/:\/
LUKJIONPOIIIIA, HATIPHMED, \ MOXET OBITh 3aMEHEH ¢parMenr,

MOKCT CaMOCTOATCIBHO 3aMCHHUTH III/IKJII/ILICCKI/II‘/'I q)paFMGHT, HamnpuMep, MUKIOIIPOIIII

¢dparment. TakuM 00pa3oM, 3aMECTHUTENH JITA:

/\/\/YO\/\:/E/\/\/

0 BKJTIOYAIOT:



! BKJ/IIOYAIOT!

MGW\

I[J'IFI CICAYIOUICTO IIPpUMEPa 3aMECTUTCIIN JUIA

NN NN NN
= COOMe gxmrouarot:

?%/\/\/\/\/A\/\/\COOMe

HHH CJICAYIOUICTO IMIpuMEpa 3aMCCTUTCIIH JJIs

LY N N N NP TN
* COOEt gxmrouarot:

E/V\/\/\A/\/\COOEt

Karnonusrit mumi BKIOUaeT B ce0s 0Hy WK Ooee Oropa3ziaraeMblX TPYIIIL.
Buopaszmaraemas (sie) rpymma (51) BKIIIOYAIOT OJHY WK 60Jiee CBA3b, KOTOPEIE MOTYT
MOJIBEPraThCS PEaKIUK Pa3phiBa CBI3eH B OMOIOTHYECKOM cpejie, HalpruMep, B OpraHu3Me,
oprase, TKaHHM, KJIETKe WIK opraHesuie. QyHKIMOHAIBHBIE IPYIIIBL, KOTOPBIE COJAEPKAT
OnopasznaraeMble CBSI3H, BKIIOYAIOT, HAIPUMED, CIOKHEIC HPUPEI, UTHOIE! H OKCHMEIL.
Buonerpagamys MoxeT OBITE pakTOpOM, KOTOPEIHM BAUSACT HA BEIBEACHUC COSTUHCHUS 13
opraHM3Ma IpH BBEJACHUU cyOBeKTy. broaerpaganist MoskeT OBITh U3MEpEeHa B KIETKE Ha
OCHOBE aHAIN3a, KOI/JJa KOMIIO3UIM, BKIIFOUAtolas KAaTUOHHEIN JIIIUJ, BBOAUTCS B KICTKU U
00pasiel 6epyTes B pa3iHIHbIC MOMEHTHI BpeMeHH. JIutmaneie Gppakuun MOryT OBITh
W3BIEYEHB] U3 KIETOK U pa3/ieieHnl U mpoanammsuposansl LC-MS. Ilo LC-MS nanuBIM
CKOpOCTE Omoerpanaiy (HaupuMep, Kak t; ;2 3HaUCHKE) MOXKET OBITh M3MEpEHa.

Hampumep, coenuHeHue



34

0
S VN
| Q 0

Coemgunenue 1

BKIIIOUaeT B cebs 3pUpHYIO CBA3b B KXK/JI0H aqupaTHIeCKOH LIEMH, KOTOPEIE MOTYT
MOJBEPIHYTHCS THAPOAN3Y B OHOIOTHUECKOR cperie, HallpuMep, PU BO3ACHCTBIHM, HaIIpUMeED,
JUTassl WK 3cTepasbl. CTpyKTypa COeANHEHNS], KOHEUHO, BIMIET Ha CKOPOCTh, C KOTOPOH
coelIMHEeHMe ToABepraeTcs Ouoaerpaaalyi. TakuM o6pa3oM, CBI3aHHBIE COSTMHEHMS, TaKUe KaK
T
© T COOEt
Coenunenue 2
MO>KHO OBLI0 OBl 03KHAATE, YTO OYAYyT 001a1aTh pa3IMIHON CKOPOCTHIO OMOAETPaTALIHL.
BosbIIoro BAMAHMS Ha 3TOT II0OKa3aTesIb MOKHO OBLIO OBl 0KMAATh OT U3MEHEHUH B CTPYKTYype
COeMHEHMS B MecTe ruapon3a. OnHoi n3 Moaudukaiumii, KoTopas MOXXeT BIUSTH Ha CKOPOCTD
TUAPOJIN3a, X TEM CaMbIM BJIMSTH Ha CKOPOCTh OMOJErpafalliy U BEIBEICHUE U3 TENa CyObeKTa,
ABJIIETCA YXOAAIIas IPyIIa peakluy ITHApoau3a - IepBUYHAs CIIUPTOBAs TPyIINIa Jerde, YeM
BTOPHUYHAS.

Hanpumep, He xemast OBITE CBA3aHHBIMH TCOPUEH, COeTUHCHUS | 1 2, TIOKa3aHHEIC
BEIIIIE, MOTYT OBITH METa0ONH3UPOBAHE], Kak MmokazaHo Ha durype 2.

B onHoM BapmaHTe BOIUTOLICHUS] KATHOHHEIH JHITHJ JTIO00TO H3 OTIMCAHHEIX 3/1€Ch
BApHAHTOB UMEET in vivo TIepro]] odypacnaja (ti») (HampuMep, B IEUEHH, CEIC3CHKE HIN
I1a3Mt) MeHee YeM MpUMepHo 3 daca, HalpuMep, MeHee 4eM OK0JI0 2,5 4acoB, MEHee 4eM OKOJIO0
2 4acoB, MeHee 4eM okoJo 1,5 uaca, MeHee ueM okoJio 1 Jaca, MeHee 4eM okouto 0,5 qaca win
MeHee okouso 0,25 Jaca.

B apyrom BapmaHTe BOIUTOLICHUS, KATHOHHBIN JUIHJL JTIOOOTO M3 OTIMCAHHBIX 3/1€Ch
BapHAHTOB BOILIOLICHHMS, COJIEP KA OHopa3naraeMylo IPYIILY I TPYIIIEI, KOTOPEIE HMETOT
in vivo Iepuo noaypacmaja (ty) (HanpuMep, B IEUCHH, CeJIe3eHKE WIIH TUTa3Me) MEHEE YeM
npumMepHo 10% (HampuMep, MeHee 4eM 0KoJIo 7,5%, MeHee 4eM 0K0J0 5%, MEHee 1eM OKOJIO
2,5%), 4eM TOT K€ KaTHOHHBIM Junuj 6e3 OnopasaaraeMoi IpyIIIs! WK TPYIIIL.

HeKOTOpLIe KaTUOHHBIC JIUTIUABI MOTYT OLITEL y,I[06H0 MIPECACTABJICHBI B BUAC
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rApo¢OOHEIX TPYII B COUETAHUH ¢ TOJOBHOM Ipymmoil. Tak, HapuMep, CoeTUHEeHHE:

0]
O/\:/\/\/\
I ? 0

Coegunenue 1

MOKHO paccMaTpUBaTh Kak COUeTaHKe TOJOBHON IPYIIIEI M TUAPO(OOHOM TPy ClIeAYIOIUM

O
/{:/\\/\/:/u\\/c‘f\——/\/\/\
o 0]
| %
-7 NV N\ V2N

I'osmoBHas rpymia I'mapodobuas rpymma

obpazom:

7

Takum 06pa30M, HEKOTOPBIC MOAXOIAIINE I'OJIOBHBIC I'PYIIIIEI BKIIOYAIOT MMPHUBEACHHEBIC B

Tabmuue 1:
TABJIUIIA 1

| ~N ON |
/N\/\g/O\/ I/\/\g/ / /N\/\/\(f)rO\/

| O

\,l\l/\/u\o/\/ /N\/\)J\O/\/ \N/\/\)J\O/\f

0O
/’L\/\OJ\/ \N/\/\OJ\/ /N\/\/\O)J\/

- [L \/\O)Ol\/\ SN /\/\O/l(J)\/\ - 'L \/\/\O)OJ\/\

| Q /O)\ Q ,o)\ | Q ,o)\
N_~ o P\O/‘g SN P\O/\ N _~~ o P\O",
I % %0} 4 e\
- \/\H’ \O/\\ \T/\/\H’ \O’\ - \/\/\H’ \O/\x
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(Cne n sBustercst 0-5)

(I'me n sBsierest 0-5)

(yraepon co 3Be3104YKOH -
TPETUYHEIN YIJIEpOa
KaTHOHHOTO JINMK/A U HE
SBJIAETCS 4aCTBIO I'OJIOBHOM

TPYTIIIEI)

(yraepoa co 3Be310UKOH -
TPETUUHBIN YIIepo]] KaTHOHHOT'O
JUINKAA U HE SBJIAETCS 9acThIo

TOJIOBHOM I'PYIITIBI)

R =H, anxun
(HampuMep, METHIT)
X = rajgoreH (HampuMmep,

Ch

R = H, ankun (manpumep,
METHLT)

X = ranoret (Hanpumep, Cl)

R = H, amkun (Hanpumep, METIIT)

X = ranoren (Hanpumep, Cl)

HeKOTOpLIe MMOAXOJAIIUC TPYIITIEI FHHpO(l)06HOFO XBOCTa BKJIOYAIOT TC, YTO NPUBCACHEI

B Tabnure 2:
TABJIUIIA 2
I PP
O/\\/\/\/\ \ O/\/\/\/\\
O~ / \/\/\/\/\n/o\/\/\/\/
0 0
R /\/\/\/\/\/\/\/\ﬂ/ >R
0 X o
7 / \/\/\/\/\/\/\/\/[(])\
o R oR
R =Me, Et R = Me, Et
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R =Me, Et

B npyrom acriexte HacTosiee H300peTeHe OTHOCUTCS K CIIOCOOY IMOTyUeHHs
coenuHenus moboi 3 popmyn I-XXIII. TToaxoasimiue oO6pas3oBble CHHTETHYSCKIE CIIOCOOBI
MPOMJLTIOCTPUPOBAHEI Ha cxeMax A-G Hinke. IlepeMeHHbIe B cXeMax HIDKe, TaKUe e, KaK 3TH

IepeMeHHbIe B TOH ke no3unuu B popmyrax I-XXIII Bermre.

Cxema A
oM o HOL ‘ TEDPSO. o, 1) O5QLNNORBUON TTO/H,0
b ;
. ELNDMARICH; Ol b

et fing 103

THDEED ) —
o el rma"‘f‘}""”m P m’%m‘w“ R
i T P— T ROHA
fn o ) RIS n 4 e
104 IO Atk e

Hf}‘W Ry
" W
TEAR TTO WEW v Groa ¥ Ry ﬁhiw 2 N FoooR

153

i e A e ¥ = = ooow
'ms IVN3A " :
AMAN e
OHzhe =08
Y
pm O

Fo= Ry = A= Ma, B P B, +8u Fh,anKu, apua, UMKN0anKu, W.T.4.
Jniaa nenw Tunuaa U aauHa JuHkepa B Cxeme A MoxkeT ObITh u3MeHeHa. Kpowme toro,
rpymma R B ¢yHKumoHamsHOM »3¢upe W 3aMECTUTEIN Yy aToMa a3oTa MOTryT OBITh

MOIN(PHIIUPOBAHEL

Cxema B
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101

HO. =

or
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7 %
@ Mg o () OsO/NMON-BUOH TTO/H0 )Hrp\‘o’v'e
iy HCOOEY TT'® \G/:E/\\ (i) NalO4/ gpokcan/H,0 N \G:)\(")/Rf%c) N, OMe
n _
no el K,CO5/MeOH
102 11
Cul/Nal/K,CO3 HO. = = R "P-2 Nickel" HO. — — R
_— - n m —_— " n m
JM®, kT — =R Ni(OAc), 4H-O — —y+R
n m 1M NaBH, B EtOH n n
N 15 HoNCH,CHoNH, 18
/113\1V)R EDCI
m JIUIIDA | HO R,
QMATL mg‘
B o CH,Cl, 2 109
r/\/\)l\
114 m OMe
Ry~ o —_ =R
Y 5 o
R, o o —R
n m
117
n=0-8
m=0-8
p=03

R=Me Ft Pr Bn 1-Ru Ph, lKHIl, apHJI, LHKITOATKHII,
H CIOKHbBIE IDUDDL, U T.A.
Ry =R, = Me, Ef, Pr, Bn, t-Bu, Ph amKul, apuil, LHKIOAIKHI,

Kak mokazano ma Cxeme B, MCIHO-OIIOCpeAOBaHHAd CBA3bL JACT JU-UH COACPIKAIINC

OBITE MOTU(PUIPOBAHEL.

OCTIN  JIMIIHJA0OB ¢ KOHIICBBIMH (bYHKLII/IOHaJ'ILHLIMI/I rpymnmnamMu R, KOTOpPBIC MOTYT OBITH
YMCHBUICHBI AJIA CO3JaHUA JAU-CH COACPINKAMINX JIUIIUIAHBIX HETIOYCK. HJ'II/IHa LCnHn JHUHKEpa U

JMIHIIA MOXET OBITh M3MEHEeHa M (PyHKIHOHAIbHBIC Ipynmnsl 3aMmectuteneit (R, Ri, Ra) moryr
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Cxema C
1. Ag,O/BnBr oen 1) Mg, MeQCHO
Br B e e e
I e
2. Bemsmwitpudropaneramun/
TpudIaTHast KACTOTA (KaT)
. OBn
Ry
Wﬂaﬂ Hyf Pd-C
A Ko ——= [ 0y0BHAas IDVIIIA . R

Bn OBn

OH [ o] oH
) ) ———ri HO"RX
ConosHas rovima ConosHas Tpymma o - -
EDCH, IIMAIL JIIMIIDA
OH JOH
20 O

Rx

lonosHas rovima

O‘Rx

riae Rx mpencrapnsier co0o0it aiaki, 3aMeIeHHBIA alTKIIT, ATKSHILT, 3aMETCHHBIA aITKESHILT,
AJKUHWI, 3aMEIICHHBIN aJKUHII, apWJl WK 3aMELIECHHBINA apill, ¥ TOJIOBHYIO TPYIILY, Kak
ompenencuo B Tabmuue 1.

INonoswas rpymma B CxeMe C MoxkeT OBITE JIFOOOM TOJIOBHOM TPYIITOH, OMMCAHHOM 37I6Ch

(cMm., nanpumep, Tabmuiy 1).

Cxema D



HNMe
HO(Ambarmaecxas) O BN Q 2
_— _—
A/ NaOH rpayms O(Amubarnyeckas)OBn  IPA

Cat. N(Buy)Br

MsO(Amibarugeckas)OBn O(Anmubartuyeckas)OBn Ho/Pd-C

OH
- —_—
MeoN O(Amibaruaeckas)OBn MezN O(AmmdarireckanOBn £y A
NaH

Toluene, 90 (C

000(Amabatuueckas)OH O(Amudarmaeckas )C(OYOH H O Rx

_—
MeoN \)\/O(AnnéamqecxamOH MeN O(Ambarieckag)C(OYOH

EDCI, IIMAIL AWIIDA

O(Amudarnueckas)C(OYORx

Me2N O(Amapariraeckas)C(OYORx

Cxema E
OH

Ao

OBn PCC OBn
~CC, o
OBn OBn
17
0 OH
OO L LSS
—_—
0
( n O OBn N n OH
NG <N

[0]

0]
( ﬁ,n[o COORXx COOH
/N\

OHRx
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Cxema F
1. NaH
| OH I O/\(\’)/n\OBn
_N OH N O OB
m 2 BF/\H;\OBn
[ H]
0 [ o]
| o/\(\yr{\OH y | o/\(\/)’\
/N%OWOH WOVH/OH
m
0]
HORx, EDCI, JIIBA, JIMAII
(0]
,LWO\/O " " 4
rd M X
m
Cxema G

/_W/(/\)\/OH
W —\/\/\/\/\M

m=1-3

Ecrepudukars R,C(O)OH

/\/\/\/\/—\/WW\/
/\M/\[( _\/\/\/\/\MO/H\R

m=1-3

[IpuMeps! KATHOHHBIX JTUIIHIOB HACTOSIIETO H300PETSHIS BKITFOYAIOT T€, UTO
nmpuBeneHbI B Tabmumax 3-13 Hbke U X CONM (B TOM YHcIe (papMareBTUICCKY MPUEMIISMEIS
COJIH).

TABJIWLIA 3

e IS¢ . e
BRI SUMAICIAR| ko S SOSOS0L S5
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CHGZ[YIOHII/IG COCANHCHUA MOTYT OLITEL HCIOIL30BAHEI B KAUECTBE MMPOMCEIKYTOTHEIX

MMPOAYKTOB B CHMHTC3C KaTUOHHLIX JIUIIN/I0B B COOTBCTCTBUH C HACTOAIIINM I/1306pCTeHI/IeM.
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B OJHOM BapHUaHTC BOILIOLICHUA KaTHOHHBIM JIUIIU HACTOAIIICTO H306pGTCHH$I BLI6paH

13 CJICAYIOIHNX COCZ[I/IHCHI/IfI U UX coJeh (B TOM YHCJIC (bapMaIlCBTI/I‘ICCKI/I TIPUCMIICMBIX COHCfI):
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KatnonHble TUIH/IEI BKIIOYAIOT T€, KOTOPEIE UMEIOT adbTepHATHBHEIE TPYIIIHI JKUPHBIX
KHCIOT U IpyTHe AHATKWIAMUHO TPYIIEL, B TOM YHCJE T€, B KOTOPHIX adKWIBHEIE 3aMECTHTETH
paznnuHsl (HanmpuMep, N-3Tun-N-MeTiiaMuHo-, N -ipormit -N -3THIaMUHO- | T.01.). [l Tex
BAPMAHTOB BOIUIOMICHUS, B KOTOPHIX R' M R? SBIAIOTCS JUTHHHEIMHU LETSIMHU aTTKKUT, ATKCHIT,
AJIKMHW VI TUKIOATKIIANKILT TPYTI, OHU MOTYT OBITH OIMHAKOBBIMHU FIH PasHbIMU. B
o61eM, TUIHIE (HampuMep, KaTHOHHEIHM JHUITHT), UMEIOIIe MeHee HaChIIICHHEIE alliIbHEBIe
LEeTH MEHBUIETO pa3Mepa, 0COOEHHO KoIja KOMILIEKCH pa3sMepoM MeHblle npuMepHo 0,3 MKM,
U1 1ener GuIbTpoBoi cTepmuzanui. KaTuoHHbIe TUINALL, coAepKallyue HeHAChIIEHHEIC
JKUpPHBIE KUCIOTHI ¢ JJIUHON YITIEpoAHOH nenu B auana3oHe oT Cig 10 Cyp sSBISIOTCA
TUIMYHBIMU. J[pyTrue cTpyKTypHBIE KOMIIOHEHTEI TaK)Xe MOTYT OBITh MCTIOIB30BaHBI A
paszeneHusl aMUHOKUCJIOTHOM TPYIIIIEI (HallpUMep, aMUHOTPYIIIEI KATHOHHBIX JIUITUIO0B) U
JKUPHBIEC KUCIOTHI WM XUPHBIE AJIKWIbHBIC YaCTH KaTHOHHBIX AUNUAOB. [loaxoasdiue
CTPYKTYPHI H3BECTHBI CIIELMAINCTaM B JaHHON 00JacTu.

B HekoTOpBIX BapuaHTax BOILIOIIEHHS KaTHOHHBIE JIUIH/IEI IMEIOT 110 MEHBIIEH Mepe
OJIHY IIPOTOHUPOBAHHYIO WK JACTIPOTOHUPOBAHHYIO IPYIIILY, TaKKe, YTO JIUMH/ TOJI0KUTEIBHO
3apsbkeH mpu pH Ha ypoBHe win Hipke gusuonorudeckoro pH (manpumep, pH 7.4), u
HEeWTpaIbHBINA P BTOpOM pH, IpeanouTUTeIbHO Ha YPOBHE WM BBIIE (PU3HOIOTHIECKUX
3HaueHus pH. Takue TUOMAB Takke Ha3bIBAIOT KaTHOHHBIMU JunaamMu. Konedno, cienyer
MOHUMATD, YTO T0GABICHNE WIH YaTeHHE MPOTOHOB B 3aBHCUMOCTH OT pH paBHOBECHOTO
mpoilecca, ¥ 4TO CChIIKA Ha 3apshKEHHBIE WK HEeHTpaTbHbIE JTUMHABl OTHOCUTCS K XapaKkTepy
npeobragaroniero BUIa M He TpeOyeT, 4ToOBI BCe JTHITHIBI HAXOJFUTHCE B 3apsHKCHHON FITH
HelTpadpHOM opme. JIumia MoxkeT UMeTh Goiee OHOM TPOTOHHPOBAHHOMN FITH
JETPOTOHNPOBAHHOHN TPYTITEL, FJTH MOKET OBITE IIBUTTEPHOHOM.

B HexkoTOpEIX BapraHTaxX BOILIOIIEHS IPOTOHUPOBAHHEIC JIUITHABI (HapHUMeED,
KaTHOHHBIE TUTIHEI) UMEIoT pK, mpoToHMpoBaHHOM rpynisl B Anama3one ot 4 1o 11. Kak
paBwIo, TUIUAE OyaeT nMeTs pK, mpuMepHo oT 4 10 7, HanpuMep, MeXIy 5 u 7, HarpuMmep,
MEXKIY IPUMEPHO 5,5 1 6,8, TIpy BBEJICHWUH B IHUITHIHEIC YACTULEL. TaKue JUIHIABI OyayT
KaTHOHHBIMH TIpH OoJee HIBKUX 3HaueHMAX pH, B TO BpeMsi Kak 4acTHIEI OyIyT B
3HAUUTEABHOM CTENEeHH (XOTS M He TIOTHOCTHIO) MOBEPXHOCTHO HEUTPATN30BaHbI IPH
¢usmonorudeckom pH oxomo pH 7,4. Onnum u3 npenmyiects pK, B auanazone Mexny 4 u 7
SIBJSETCS TO, UTO [10 MEHbLICH Mepe HEKOTOPBIE HyKIEHMHOBEIE KUCIOTHL, CBSI3aHHBIC ¢ BHEIIHEN
MOBEPXHOCTRIO YaCTHIL, OYAYT TEPATH CBOE IIEKTPOCTATHUECKOE B3aNMO/ICHCTBHE MTPH
¢usmonornueckoM pH 1 OyayT ynaneHs! TPOCTEIM THATH30M, TAaKUM 00pa3oM 3HAYUTEITHEHO

YMCHBIIAA BOCIIPUUMYHMBOCTE YACTHUILL K BEIBECACHUIO. I/IBMepCHI/IC pKa JIUTMIH 0B B JUITMJHBIX
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JaCTHIAX MOXKET OBITh BHIITOIHEHO, HATIPUMED, ¢ TTIOMOIIEI0 (hIIyopectieHTHOro 30H1a 2 -(p-
TONYHAUHO) -6-HadTanuH cynbhokucioTsl (TNS), ¢ Hcmoms30BaHIEM CITOCOOOB, OMTUCAHHBIX B
Cullis et al., (1986) Chem Phys Lipids 40, 127-144, KOTOpEII BKIIOUEH B KaUeCTBE CCHUIKH B
ITOJTHOM 00BeMeE.

B koHKpeTHBIX BapHaHTaX BOILIOLIEHUS JAUIHUIGI SBISIOTCS 3aPsSHDKCHHBIMU JTUMAIAMU.
Kax 3nech ucnonas3yercs, TepMUH "'3apsDKCHHBIN UMK 03HadaeT BKIIOYCHHUE 3TUX JIUIUAOB,
UMEIOIIUX OJHY WM ABE KUPHEBIC alMUIBHEIC WIH XKUPHEBIC AIKWIBHEIC LENH U YeTBEPTUYHBIC
aMITHOTOJIOBHBIC TPYTITEL. YeTBEPTUUHBIE aMUHBI 00ECTICUMBAIOT MOCTOSHHBIN TIOT0XUTEIHHEIH
3apsa. ['onoBHasA rpyna MOKET TI0 KEJIAaHUIO BKIIOYATh HOHM3UPYEMEIE TPYIIIBI, TAKUE KaKk
TIEPBUYHBIN, BTOPHYHBIHN ITH TPETHYHBINA aMIH, KOTOPBIE MOTYT OBITH TIPOTOHHPOBAHEI IIPH
¢puzromornieckoM 3HaueHun pH. Hamume 4eTBepTHUHBIX aMIHOB MOXET U3MEHUTH pK,
HMOHM3HMPYEMEBIE TPYIINEI 10 OTHOMICHUIO K pK, TPYyIITEl B CTPYKTYPHO MOJOOHBIX COSTUHEHMSIX,
[/Ic HE XBaTaeT YeTBEPTUUHBIX aMUHOB (HallpUMEp, YeTBEPTHUHbIN aMIH 3aMEHEH Ha
TPETHMHEIN aMHH). B HEKOTOPEIX BapHaHTaX BOILTOIIEHMS 3aps>KeHHBIHN AT Ha3BIBAIOT
"amMuHO JummaoM”. Cam., HAalIpUMep, IpeABApUTEIbHYIO 3asBKy Ha naTeHT CIIA 61/267 419,
noaanHyto 7 aekadpst 2009 roaa, KoTopasi BKIIOUCHA B KA4eCTBE CCBUIKH B IMTOJHOM 0OBbEeMe.

OnuH WM HECKONBKO JTOMOTHUTEBHBIX KaTHOHHBIX JIMTIHOB, KOTOPEIE HECYT B cebe
MTOJIOKUTEIBHBIN 3apsil MPUMEPHO B (PH3HOTOTHISCKOM 3HaUeHUH pH, B TOTMONHEHHUE K TeM,
KOTOPBIC ONMCAHEI BBIIE, MOTYT OBITh TAK)Ke BKIFOUCHBI B JIMITHIHBIC YACTHIBI U KOMIIO3UITUH,
OTIMCAHHEIE 3[eCh. TaKkue KaTHOHHBIE JIUIMUBI BKIIOUAIOT, HO HE OTPaHUIUBAIOTCA 3TUM, N, N-
auonerwi- N, N- nuMermwiammonuit xiopun ("DODAC"); N -(2,3- auonewnokcu) mpormui-N, N-
N- tpmatriammonus xyopua ("DOTMA™"), N, N- mucteapuia- N,N- IuMeTIIaMMOHIE OpOMIT
("DDAB"), N- (2,3- auonewrokcu) nporiui)- N,N,N- tpumetiammonus xaopua ("DOTAP");
1,2- mroAewIOKCH -3- TpUMETIIIaMIHOTIporaH xiaopuaa coib ("DOTAP.CI"); 3B-(N-(N',N'-
JTUMETIIaMIHO3TaH) kapGamomn) xonectepud ("DC-Chol "), N-(1-(2,3- auonennokcn)
mporiun)- N- 2- (criepmuHekapookcamuo) 31i)-N,N-muMeTriaMMonuii Tpudroparerar
("DOSPA"), nuokTaaeipuiaMuaorauin kapookcucnepmuH ("DOGS"), 1,2-auoneonn- sn-3
dbochortanomamun ("DOPE "), 1,2-auoneownn -3-mumetnammonuit mpomad ("DODAP"), N,N-
anMeTI- 2,3- nuonewnokcn) npomwiamMud ("DODMA™) u N-(1,2- THMUPUCTIUIOKCHUIIPOTI-3-1T)-
N,N-mumeTn-N-ruapokcnstinn 6pomua ("DMRIE"). Kpome Toro, psit KoMMepYecKix
MperapaToB KaTHOHHBIX JTUIHIOB MOTYT OBITH UCTIONIB30BaHBI, TAKUE KaK, HATIPUMED,
LIPOFECTIN (8 Tom uucie DOTMA u DOPE, noctynusie ot GIBCO / BRL) n
LIPOFECTAMINE (Bxatouas DOSPA u DOPE, noctynssiii ot GIBCO / BRL). B koHKpeTHBIX

BapraHTax BOILIOINCHUN KAaTHOHHEIN JIUIIAA ABJIACTCA aMHHOJJIUIINIOM.
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HeliTpaJbHBIH JUITHT

JIunuaseie YacTUIIBI M KOMIIO3UIIMH, OTIMCAHHEBIC 3/I6Ch, MOTYT TAK)K€ BKIIOUATH OHH
WK GoMbIle HeMTPATBLHBIX TUIII0B. HelTpanbHble TUITHEI, KOTa OHU MPUCYTCTBYIOT, MOTYT
OBITH JTIOOBIMU ¥3 psiia BUOB JTUIIHIOB, KOTOPBIE CYIIECTBYIOT JHOO0 B HE3apsHKEHHOW WITH
HelTpansHOM IBUTTEpHOHHON opMax Ipu ¢usHonoruueckoM 3HaueHuu pH. Takue Tunuast
BKJIIOUAIOT, HATIpUMED, AUai(ochaTHIIXOIH, AHatuapochaTUIIITAHOTAMIH,
KepaMubl, COUHTOMUETNH, TUruapocpuHroMuenvy, nedaiH u nepedpos3unst. [Ipu Beibope
HEUTPATbHBIX JUINAOB /U1 UCIONB30BAHMS B YaCTULIAX, OIMCAHHBIX 37I€Ch, KaK MIPABIIIO,
PYKOBOJACTBYIOTCS TIyT€M PacCMOTPEHUs, HATIpUMED, pa3Mepa JUTIOCOMBI U CTaGTBHOCTH
JUTIOCOM B KpoBOTOKE. [IpeAnoyTuTensHo, HEUTpaIbHBIN JIUIHUHBIA KOMIIOHEHT IPEACTABIICT
co0OH UM ¢ IBYMS allFIbHBIMU TPYIIIaMHU (T. €. THatihochaTHIUIKOINH U
AuamihochaTH I TAHONAMIH). JIUITHIEI, UMETOIIIE PA3TIYHbIC AlMITBHEIC TPYIIIEI C HETSIMU
pa3HOU JUTMHEBI U CTETIEHH HACKHIIICHHOCTH UMEIOTCSI WJIM MOTYT OBITH BBIJICIEHBI MITH
CHHTE3UPOBAaHBI U3BECTHBIMU METOJJaMU. B 0/1HO rpyIiie BapuaHTOB BOILIOLIEHUS JIUIUIEL,
coJiepKalllvie HachIeHHBIe )KUPHBIe KUCIOTHI ¢ JTUHON YIIepoaHoM enu B Auamnazone ot Cig
10 Cop ABIAIOTCS MPEATIOUTUTEILHEIMI. B 1pyTroit rpymie BapuaHTOB BOILIOIIEHUS , TUITHAEL C
MOHO WJIH JAUHCHACHIIICHHBIMU SKUPHBIMU KUCJIOTAMHU ¢ JUTHHON YIIIepOAHOMN LS B MAara3oHe
oT Cyp 10 Cyp ucnonsiytores. Kpome Toro, JIUIMUAE, UMEIOMUX CMECh eTIel HACHIICHHBIX U
HEHACKHITIICHHBIX JXUPHBIX KUCIOT MOTYT OBITH MCIIONIB30BAHEL. [IpeanodarurensHo,
HEUTpaTbHBEIMU JIUIMAAMU, KOTOPBIE UCTIONB3YIoTCs, sBisioTess DOPE, DSPC, POPC, DPPC
WK JTI00BIe CBsI3aHHEIC ¢ (pochaTuamrxoamHoM. HelTpanbHbIe TUTHBI TAKKE MOTYT COCTOSITH
13 chUHTOMEEITIHA, TUTHAPOCHUHTOMIETHHA WTH (OCHOIUIIIIEI ¢ APYTUME TOJTOBHBEIMHE

rpyimnaMu, TaKUMH KaK CCPUH 1 MHO3UT.

JIMnuapl, CNoco0HbIe YMEHBIINTh ArPEranig

Jlumuaseie YacTUIIBE M KOMIIO3UIIMH, OTIMCAHHEBIC 3/I6Ch, MOTYT TAK:KE BKIIOUATH OJIMH
WK GONBINE JIUITHAOB, CIIOCOOHBIX YMEHBIINTE arperanuio. [[puMeps! TUminos, KOTOPBIS
CHIDKAIOT arperaiiio YacTHIl IPX (POPMUPOBAHUH BKITIOYAIOT MONMATIICHTIHKOIE (PEG)-
MO(UITUPOBAHHEIC KUPHI, MOHOCHaoTaHTuo3u Gm1 u omuromepsr monuamra ("PAO"),
Takue Kak (omucaHo B marenTe CIHIA Ne 6320017, koTOpEIi BKIIOYEH B KaUeCTBE CCHLIKH B

IIOJJHOM O6’LGM€). prrl/le COCIMHCHMA C HC3apAKCHHBIMU, I‘I/I)IPO(I)I/IJ'IBHLIMI/I, CTCPUUYCCKUMU
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¢parmeHTaM 6apLEPOB, KOTOPHIC TIPEIATCTBYIOT arperaiiii BO BpeMsi TIoA00pa cocTasa, Kak
PEG, Gm1 wi ATTA, Takxe MOTYT OBITE CBsI3aHEI ¢ aumuaamMi. ATTA JUIUIB! ONHUCaHFL,
Hanpumep, B nateute CIIA Ne 6320017, u konstoratel PEG Aununos, onucaHel, HaIpuMep, B
natenTax CIIA Ne 5820873, Ne 5534499 u Ne 5885613, kaxablil 13 KOTOPBIX BKJIIOYCH B
KadecTBe CCHUIKH B OTHOM 00beMe. Kak mpaBuiio, KOHLEHTpALMs JUIUAHOTO KOMIIOHEHTA,
BEIOPAHHOTO /ISl YMEHBIIEHHS arperayu, COCTaBIsIET OT okoio 1 10 15% (110 MOTBHBIM
MpOLICHTaM JIMIIHIOB).

Konkpetusie mpumeps: PEG MoaupuIMpoBaHHBIX JATIHAOB (MK JHIHIHBIX
KOHBIOTATOB MMOJIMOKCUATIIICHA), KOTOPBIE MOTYT HIMETh Pa3/IddHbIE "'SIKOpHBIE" TUITH/IHEIE
qacTy, 4To051 o6ecrieunTs PEG qacTu Ha MOBEpXHOCTH JIUIKIHBIX BE3UKYI, BKI04aoT PEG
MOAUGUIMPOBAHHEIN (ochaTimmiTanoIaMIH U hochaTHIHyI0 KUCI0TY, kepamuasl PEG
konsbloraros (Hanpumep, PEG-CerC14 umu PEG-CerC20), xotopsie onucasbl B matente CHIA
Ne 5820873, koTopHIit BKTIOUEH clo1a B KadecTBe cchblIky, PEG MoaupuumposaHHbie
auankwiaMuasl 1 PEG Moauduuuposanusie 1,2 -auamiokcuponat-3-aMusel. Oco0eHHO
IpeANOYTHTENBHEIMU SBIsIoTCSI PEG MouUKay THALLITIHIEPHHOB U
JUAIKIITIHLEPHHOB.

B BapmanTax BoIUIOLIEHVS, I/I€ IPOCTPAHCTBEHHO 60BLION (parMeHT, Takoi kak PEG
i ATTA conpsixKeHb! ¢ TUIMAAHBIM SIKOPEM, BEIOOp TUITHAHOTO SIKOPS 3aBUCHUT OT TOT0, KaKoH
THII aCCOLMAIMN KOHBIOTaT JOKEH UMETh ¢ JIMIUAHON JacTULiel. XOpolIo U3BECTHO, YTO
mPEG (mw2000) -muactuapowidocpatuamwitanoaamut (PEG-DSPE) octaHeTcs CBSI3aHHBIM ¢
JUTIOCOMAaMH, TIOKa YaCTHUIIBI SKCKPETUPYIOTCS, BO3MOXKHO, HECKOJIBKO IHEH. pyrre
Konbloratel, Takue kak PEG-CerC20 umeror ananorudsoe Bpemsi ycroiuansocti. PEG CerC14,
OJIHAKO, OBICTPO OOMEHMBACTCS M3 CO3aHHOTO COCTaBa MPU BO3ACHCTBUH CBIBOPOTKH, ¢ T1p
MeHee yem 60 MUH B HEKOTOpEIX aHamu3ax. Kak mokazano B matente CIIA Ne 5820873, o
MEHBIICH Mepe, TPH XapaKTePHCTHKU BIUAIOT Ha CKOPOCTE OOMEHa: JITHHA alliIbHOM 1eIH,
HACHIIIEHHOCTD AlliIBHON LETIH U pa3Mep CTepHIeCKU-0apbepHOi TOTOBHOM TPYIITIEL.
Coenunenus, MMEIOMINE TIOAXOIAIINE BAPUAHTHI 3TUX (PYHKIMI MOTYT OBITH TIOTE3HBIME. [111si
HEKOTOPBIX TEPaTleBTHUCCKUX TPUMEHEHUH MOTYT OBITE pennoututensibiMid  PEG
MOIM(PHIUPOBAHHBIC TN, KOTOPEIE OBICTPO BEIBOIATCS M3 YACTHUIIBI TUITHIOB C
HYKJIEHHOBEIME KUCJIOTaMHU in Vivo U, CIeA0BaTeALHO, MOAM(PUIIPOBAHHEIC TUITHAEI OYIyT
00y1a71aTh OTHOCHTENIEHO KOPOTKUM JHITHAHBIM SIKOpeM. B Ipyrux TepameBTHIecKix
MPUMECHEHHUSIX MOXKET OBITH MPEATIOUTHTEABHBIM JIJISI YaCTHUL] JTUITHIOB ¢ HYKJICHHOBEIMU
KHCJIOTaMU MPOSIBICHIE OoJiee IMMTENBHOTO CpoKa CIyKOBI B IUTa3MEHHOM KPOBOOOpAIICHNH 1,

crenoBatenbHo, PEG MoaudmnpoBaHHbIe TUIHAR OyAyT 00Ia1aTh OTHOCUTEIBHO Ooliee
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JIVHHBIMU JUTHAHBIMU SIKOPSIMH.
Crnenyer OTMETUTH, YTO TIPEAOTBPAIICHIE arperaliiil COeTUHeHNI He TpeOyeT oT
JUTHIOB KOHBIOTAIMN (D)YHKIIMOHHPOBATE JOMKHEIM 00pa3zoM. CBoboausrii PEG wmn
cBobonubni ATTA B pacTBOpe MOXET OBITH IOCTATOUHBIM YCIOBHEM JIIS TIPETOTRPAIIICHIUS
arperanun. Ecnu qacTuiiel crabmisHe! ocae BeeneHus B coctaB, PEG win ATTA MoxeT ObITh

MOJBEPIHYT AUATH3Y 710 BBEACHUS CyOBEKTY.

JIMMMIHbIE YACTUIIbI

B npyrom acrniexte HacTosiee H300peTeHNe OTHOCUTCS K JTUITUAHEIM YacTHIIaM, KOTOpPEIE
BKIJTIOYAIOT B ¢e€0s OMH WIK OoJiee KaTHOHHBIX JIUITHIOB, OIMCAHHBIX 37eCh. B 0THOM BapuaHTe
BOILTOMICHHS JIMITHTHAS YacTHIA BKITIOUAET B ceOs 0THO WK Oolee coearHeHue GopMyasl I-
XXIIL. B apyrom BapuaHTe BOILIOIIEHI JIMITUIHASL YacTUIIa BKIIOUAET B ce0sl 01HO Wi Ooiee
coenuuenus Gopmyisl II-XXIII. B apyrom BapuanTe BOILTONICHUS JIUTHAHAS YaCTHIA
BKITIOUAET B ceOs OTHY WM HECKOJIBKO coeauHeHui ¢popmyisl I. B npyrom Bapuante
BOILIOMICHI JIMITH/THAS YacTHIIA BKITIOUaeT B cebst coenunenue popmynsl [A-1, TA-2, IB, IC, ID
wiu [E.

JIumuaHeie YacTUIIE], BKIIOYAIOT, HO HE OTPAHMYKUBAIOTCS 3TUM, JTUIIOCOMEL Kak 37ech
HCIIOIB3YETCs, JIMIIOCOMA SBIBIETCS CTPYKTYPOM, UMEIOIIEH JTUITHIBI-COIepIKaIie MeMOPaHEI,
BMEIIAIOIIKE BOJHOE COMEPKUMOE. JIMITOCOMEBI MOTYT UMETh OJIHY WIH HECKOIBKO JIUMTHUIHBIX
MeMOpaH. JIMTIOCOMBEI MOTYT UMETH OJIFH CJIOH, Ha3bIBAEMBIC OJHOCIOMHBIMH, WIM MHOTO
CJ10€B, HA3BIBAEMEIC MHOTOCTOMHEIMU. Korja B KOMIUIEKCE €CTh HYKJICHHOBBIC KUCIOTEI,
JUTIMTHBIC YACTHUIIBI TAKKE MOTYT OBITh JTUTIOTUIEKCHBIME, KOTOPBIE COCTOST M3 OMCIOEB
KaTHOHHBIX JUMHIO0B, 3aXaThIX Mexay ciaosmu JJHK.

JIumHeIe YacTUIEI MOTYT JAOTIOJHUTENBHO COASPKaTh OJIUH WK Ooliee
JOTOMHUTEIBHBIN TUTNA ¥ / WU APYTHE KOMIIOHCHTEI, TaKUe KakK XoIecTepuH. Jpyrue aumuast
MOTYT OBITH BKIIOUCHBI B JTUITOCOMHBIE KOMITO3UITUY JUTSI PA3IHYHBIX [eNeH, HalpuMep, TS
IpeAOTBPALICHI OKUCICHUS JIUMKUA0B WK MPUKPEILICHUS JUTAHA0B Ha MMOBEPXHOCTH
JTUTIOCOMEL. JI10601 13 "rcia THITHA0B MOXKET MPUCYTCTBOBATE B JIMIIOCOMAaX, B TOM UHCJIE
aM(pUIIaTIICCKUI, HeHTpaTbHEIA, KATHOHHBINA ¥ aHUOHHBIN MUK/ Takue MBI MOTYT OBITH
HCITOJIB30BAHEI OTACILHO HITH B KOMOMHAIIHH.

JomomHuTeTEHBIE KOMITOHCHTEI, KOTOPBIE MOTYT TIPUCYTCTBOBATH B JIMITHIHOM OHCIIOE
JACTHIHI BKIIOYAIOT CTAOIH3NPYIONINE KOMIIOHCHTEI, TAKKE KaK MOIHNaMU] OJUTOMEPOB (CM.,

Hanpumep, mateHT CIIA Ne 6320017, KoTOpEIi BKAIOUEH B KaUECTBE CCHUIKH B TIOJTHOM
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o0BbeMe), TIeTITUABI, OSJIKH, TeTePTeHTEI, TUIHIHBIC IPOU3BOIHEIE, Takue kKak PEG, cBsI3aHHEII ¢
dbocharuammsTanonamutoM, 1 PEG, KoHBIOTHPOBaHHEIN ¢ KepaMuaamu (cM., mateHT CIIIA No
5885613, KOTOPEII BKIIOUEH B KAUECTBE CCHUTKH B TIOJTHOM 00BeMe).

B oaHOM BapuaHTe BOTLTONIEHU JTUITHIHBIC YaCTHUIIEI BKIIOYAIOT B CEOS OMH HITH
HECKOJIbKO BTOPMYHBIX aMUHOIHUIIFIOB FUTH KaTHOHHBIX JIMITHU/OB, HEUTPATBHBIX JIUIHIOR,
CTEepOJIOB ¥ JIMITUOB, BEIOPAHHBIX TSl YMEHBIIEHUS arperaliy JIUITHIHBIX YacTHUI] B IIPOLiecce
(hopMupoBaHISL, KOTOpPas MOKET BOSHUKHYTH B pe3yJIbTaTe MPOCTPAHCTBEHHOM CTaOMIN3AIINI
YaCTHUIl, KOTOpas MPe0TBPAIAeT 3apsiI-UHAYIMPOBAHHYIO arperaiiio B Mporecce
(dhopMHpOBaHHUSL.

JlumHele YacTUIEI MOTYT BKIIOUATE B cebs 1Ba WK GoJee KaTHOHHBIX JIUITH/IA.
JIumuaer MoryT OBITH BBIOpaHEI IO BHOCUMOMY BKIAY B pa3IHyHBIC MMOJE3HBIE CBOUCTRA.
HampuMep, kKaTHOHHBIE MBI, KOTOPBIE OTJIMUAIOTCS TI0 CBOMCTBAM, TaKUM Kak aMuHHas pK,,
XUMHYecKasi cTabIIbHOCTE, TIEPHO/] TTONTypaciiafa B 00pallleHHH, IepHoJ Moypaciana B
TKaHAX, YUCTOE HAKOIUIEHHE B TKAHAX, UM TOKCHUYHOCTH MOTYT OBITh HCIIOIB30BAHEI B
JUTHMIHBIX YacTHIIaX. B 4aCTHOCTH, KATHOHHBIE JIUITHAB MOTYT OBITH BEIOpPAHEI TakK, 4TO
CBOMCTBA CMEIIAHHBIX JUITHIHBIX YacTUIl OyAyT OoJee KenaTeIbHBIMU, YeM CBOMCTBA
ONHOJIMITUHBIX YaCTHI] MHAUBHUAYATbHBIX JTUITHIOB.

YucToe HAaKOIUICHHE B TKAHU M JOATOCPOUHAS TOKCHYHOCTD (€CITH TAKOBBIE UMEIOTCS)
KaTHOHHBIX JIMITHI0B MOTYT OBITh MOAYIMPOBAHHBIMHU BRITOHBEIM CIIOCOOOM ITyTeM BRIOOpa
cMecel KaTHOHHBIX JIMITHI0B BMECTO BRIOOpa OJHOTO KATHOHHOTO JIUIHIA B JAHHOM COCTaBe.
Takue cMecH MOTYT TaKke 00eCTIeUUTh TYYITYI0 HHKATICYJISAINIO U / WM BEICBOOOKISHUE
npemapara. CodeTaHne KATHOHHBIX JTUITHIOB TAKKe MOXKET IMOBJIMATH Ha CUCTEMHYIO
CTaOWIBHOCTH 110 CPABHEHUIO C €MUHBIM IICJTBIM B COCTABE.

B oaHOM mpuMepe ceprr CTPYKTYPHO TOA00HBIX COSTUHEHIH MOTYT UMETh pa3iyHbIe
BeTHMUUHEBI PK,, KOTOpEIe 0XBATHIBAIOT AMANA30H, HampuMep, MeHee deM 1 pK, equamies, ot 1 10
2 pK, equau, win muamna3oH conee yem 2 exuHULBI pK,. B paMkax cepumt MoxkeT GBITH
oOHapyxeHo, uTo pK, B cepenuHe quama3oHa CBsI3aHO C YCHICHHEM ITOJIE3HBIX CBOWUCTB
(mowbimenne 3pHEeKTUBHOCTH) WIN YMEHBIIEHHNEM HEBBITOTHBIX CBOUCTB (HaTpuUMep,
TTOHIKEHHON TOKCUYHOCTERIO), TI0 CPABHEHUIO ¢ COSUHCHISIMU, NMeoImuMu pK, 3HaYeHISA
0JDKe K KOHITY Auana3zona. B takoM ciaydae, aBa (vuii Goliee) pa3iimyHBIX COSTUHEHIIS,
rmeromux pK, Ha IPOTHBOMOIOKHEIX KOHI[AX CIEKTPa, MOTYT OBITH BRIOPAHEI [UTS COBMECTHOTO
VICTIOTB30BAHNS B JIMIUIHBIX YacTHIAX. TakuM 00pa3oM, YHCTHIC CBOMCTBA JIUITMAHOM YaCTHIIEI
(HammpuMep, 3apsy B 3aBUCHMOCTH OT MECTHEIX pH) MoxkeT OBITh O1IDKe K 9aCTHIIC B TOM YHCIIC

OJHOTO JMIIKJia U3 CCPCANHEI JUalla3oHa. Katnonnsnie JINTIUABI, KOTOPEBIC CTPYKTYPHO
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PasHOPOIHEI (HAIPUMED, HE BXOJT B PS/I CTPYKTYPHO TIOAOOHBIX COSAMHEHHM, YIOMSIHYTBIX
BBIIIIE) TAKXKE MOTYT OBITh UCTIOJB30BAHE] B CMEIIAHHBIX JIMIHHBIX YacTHLAX.

B HexoTopEIX ciryuasix Ba WK Oosee pa3IHIHbIX KaTHOHHBIX JIUITHIA MOTYT UMETh
BeChbMa Pa3THUHbIe BeTurHb pK,, HanpuMep, pazaudaromuecs Ha 3 win 6onee eaunun pK,. B
9TOM ciIydae cBOMcTBa CMEIIaHHOM AUIHMAHON YacTHIEI He 0053aTeIbHO UIMUTHPYIOT CBOMCTBA
OJTHOJIMITUIHON YacTHIIBI, MMEIoIel mpoMexkyTounblie 3HaueHus pK,. Ckopee, uncThie cBolcTBa
MOTYT OBITh TAKUMHU e, KaK U Y YaCTHUIIbI C IBYMs Pa3IMUHBIMU IPOTOHUPOBAHHBIMHU (VK
JCTIPOTOHNPOBAHHBIMH, B clIydae HEOOXOAUMOCTH) calTaMu ¢ pasIuuHBIMU 3HaueHUsIMU pK,. B
ciIydae 0JJHOTO JUIKAA, A0/ IPOTOHUPOBAHHEIX CAlTOB, KOTOPEIC Ha CaMOM JieJie SBJSIOTCS
MPOTOHHPOBAHHBIMH, pe3Ko MeHseTcs, koraa pH nBrxkercs ot HipkHero pK, k BeiciieMy pK,
(xorna pH pagen 3nauenmio pK,, 50% caiitoB npotonuposansl). Korga asa unu 6onee
PasINUHBIX KaTHOHHBIX JIMIIH/IA, BOZMOXKHO, UMEIOT BECbMa pa3IndHbIe BeIUUnHEI pK,
(nmampumep, pasanyaromuxcs Ha 3 win 6osee eaunun pK,) o0beIuHEH b B IUIIMAHBIC YaCTHIIEL,
JUNUAHBIE YaCTULEI MOTYT ITOKa3aTh Ooiee MOCTENEeHHEIHN epexo 0T HEIIPOTOHUPOBAaHHOTO K
MPOTOHHPOBAHHOMY COCTOSIHHIO, Kor/la 3HadeHus1 pH pa3sHooOpasHEL.

B apyrux npuMepax aBa win 6oJiee IUIUIA MOTYT OBITh BEIOPAHBI HA OCHOBE JAPYIUX
coobpaxkenuil. Hanprmep, eciiu oIuH JTUIHA caM 110 cede aBasteTcs BecbMa 3(p(eKTHBHBIM, HO
YMEPEHHO TOKCHYHBIM, OH MOKET OBITh OOBETMHEH C JTHITHIOM, KOTOPBIH SIBISETCSA MEHEE
3¢ PEKTUBHBIM, HO HE TOKCHYHBEIM. B HEKOTOPEIX coydasx, KOMOHHALSI MOYKET OCTaBATHCS
BecbMa (PPEKTUBHON, HO UMETh 3HAUNTEIBHO CHIDKCHHYIO TOKCHYHOCTD, JAXKE TaM, I7Ie OHa
MOKET OBITH Mpe/ICcKa3aHa, TaK YTO KOMOWHAIMS ObLIa OBl JIMIIE YMEPEHHO 3P GeKTHBHON U
JUIIE HEMHOTO MEHEE TOKCHIHOM.

[pu BEIGOPE MOKHO PYKOBOJICTBOBATEHCS M3MEPECHHEIME 3HAUCHISAMU
HKCTIICPIMEHTATBHO OTPENEIACMBIX XapaKTEPHUCTHK, HAPUMED, XapaKTEePHBIMH MOTYT OBITH
Ha3HAYCHEI YMCIOBBIC 3HAUCHNS U3 PE3yABTaTOB SKCICPUMEHTA. DKCIIEPUMEHTATBHO
OTpesieNsieMbIe XapaKTePUCTHKI MOTYT BKIIOYATh B ce0sl MEphI O€30IIacHOCTH, MEPEI
3¢ PEKTUBHOCTH, MEPHI B3aNMOACHCTBHUS C 3aJaHHOM OroMouekynoit win pK,.

Mepr! 6€30acHOCTH MOTYT BKIIIOYATE B ce€0S BEDKHBAEMOCTE, LDso MK ypoBeHb
O6roMapKepoB (HampuMep, CHIBOPOTOUHEIX OHOMAapKEpPOB), CBA3AHHEBIX C MIOBPEKICHUEM TKaHEH
(manpumep, nedeHoIHbIX ¢epmenToB neueHr; CPK i MEBITIL; HOHHBIA OaJaHC IS OYEK).
Mepoit 3¢ pekTHBHOCTH MOKET OBITE JTI000€ U3MEpEHIEe, KOTOPOE YKa3bIBACT, IPOU3BOMUT JIH
TepaneBTHICCKAH areHT 3()(HEeKT, B 9aCTHOCTH, TOTO U / WK JI0 KaKO# CTCIIeHH OH TPOU3BOJUT
sKemaeMbIi 3¢ QeKT, HapruMep, JeUeHUs, TPOQUIAKTHKY, YIyULUICHUS WX HHEIM 00pa3oM

yIIyUIIAomyi 3a00JeBaHus, PacCTPOUCTRA WK IPYTHE KIMHUICCKHUE COCTOSIHUA. Mepoi
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3¢ PEeKTUBHOCTH MOKET OBITH KOCBEHHEBIH ITOKa3aTeb, HAIPUMED, ECIIH TepPareBTHYECKOE
CPEICTBO MpeAHA3HAUCHO ISl OTYUEHHS OTIpe/IeIeHHOro 3 deKTa Ha KIETOYHOM YPOBHE,
u3Mepenue 3Toro ¢gexra Ha KICTOUHBIX KYyIBTYpax MOXeT OBITh Mepoit 3 HeKTHBHOCTH.
Mepni B3aUMOACHCTBYS C 3aJaHHBIMU OMOMOJIEKYJIaMH MOTYT BKJIIOUATh B ce0st Kq Lt
CBSI3BIBAHM KOHKPETHOTO Oelika MM Mepy XapaKTepa, CTEIICHH WK CTETIeHb B3aUMOICHCTBUA C
JAPYTUMH JIMITUJAMHU, B TOM YHCIIE KICTOYHON MOACTPYKTYPBI, TaKOH KaK KJIETOUHbIE MeMOpaH®bI,
MeMOpaHBI PHA0COM, s/IepHOM MeMOpaHbl U T.11.

Kartnonusie aumiasl MOryT OBITH BEIOpaHbBI Ha OCHOBE MEXaHHM3Ma JACUCTBUS, HAallpUMep,
CJIeAyeT JIH, IPYU KaKKUX YCIOBUIX M B KAKOM CTETIeHH JIMIU/IB! B3aUMOACHCTBYIOT C 3a1laHHBIMU
ouomonexynamu. Hampumep, nepBbIii KaTHOHHBIN JIMIIM MOXKET OBITh BEIOpaH, B 4aCTHOCTH,
MIOTOMY, 4TO OH CBsi3aH ¢ ApOE-3aBUCUMBIM MEXaHU3MOM, BTOPOI KaTHOHHBIHM JIUITHA MOXKET
OBITH BEIOpaH, B YACTHOCTH, ITIOTOMY, 4TO OH CBsi3aH ¢ ApoE-He3aBHCHMBIM MEXaHU3MOM.

Hanpumep, munugHas 9acTUIA TAK)Ke MOKET BKIIIOUATh B ce0s CMECh KaTHOHHEBIX
JUTHIOB, KaK OMUcaHo, HampuMmep, B WO 2009/086558, u npeaBapuTeTsHOM 3asBKe Ha MATSHT
CIIA Ne 61/104 219, nonanzoit 9 okts16ps 2008 roaa (ka1 #3 KOTOPHIX BKIIOUCH B
Ka4ecTBE CCBUIKU TOJHOCTBIO), M X 3(pUpHEIC aHaIoru. B ApyroM nmpumepe, IumuaHas YacTHIA
MOKET BKJIIOUATh B ce0s cMech JUMU0B, HAIIPHMeED, JTUITHI0B A, OIHCAaHHBIX B
PCT/US10/22614, nonauuoit 29 smueaps 2010 roga U TUIHAOB, HATIPUMED, JTHITHIHON (HOPMYITEI
V win popmynet VI, ommcannsix B mpeaaputensHoi 3asske CIIA 61/175 770, moganHo 5
Masg 2009 rona.

B HekoTopBIX BapHaHTaX BOILTOMICHHS OH SIBISICTCS )KeIaTelbHO HAIlCICHHBIM Ha
JUIMATHBIC YaCTHLEI C IIOMOIIBIO TAPTETHHTa (PParMEeHTOB, OTHOCAIIMXCS K TUITY KICTOK TN
TKaHe#. TapreTHHT JTUIIIHEIX 9aCTHIl, UCIIOAB3Ys Pa3IHIHbIC OPHCHTAIMN (PParMeHTOB, TAKHX
KaK JHTaH/bl, PELENTOpPhl KISTOUHON MIOBEPXHOCTH, TANKOIPOTECHHE], BUTAMUHEI (HAIprMep,
pubodaaBuH) 1 MOHOKIOHATEHEIC aHTHUTEINA, OBLT OMUCAH paHee (CM., HaTIpIMED, TTATCHTHI
CIIA No Ne 4957773 u 4603044, Kaxxab1ii U3 KOTOPEIN BKIIOUEH B KAUECTBE CCHUIKU B MTOJHOM
oobeme). LleneBrie ocTaTKi MOTYT COZIEpKaTh Bech OEIOK T ero ¢parMeHThl. TapreTiar
MEXaHM3MBI OOBIYHO TPeGYIOT, YTOOBI areHTHl TAPreTHHTa OBLIH PACIOI0KEHE! Ha TOBEPXHOCTH
JUMWIHBIX YaCTHI] TAKAM 00pa30M, UTO LENEBOH (pparMeHT AOCTYICH IS B3aUMOICHCTBIIA C
MUIIECHBIO, HATIPUMED, PElENTOPOM KIETOUHOW TTOBEPXHOCTH. PasnidHbie areHThl TapreTUHra u
CHOCOOBI M3BECTHBI M IOCTYIHEI B IAHHOM 001acTH, B TOM YHCJIE OMUCAHEI, HAIIPUMeED, B Sapra,
P. and Allen, TM, Prog. Lipid Res. 42(5):439-62 (2003); u Abra, RM et al., J. Liposome Res.
12:1-3, (2002).
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Hcnonp3oBanue JUMUAHBIX YaCTHIL, T. €. JIUIIOCOM, C TOBEPXHOCTBIO TTOKPBITOU
TUAPOMITBHEIMIE TOJTUMEPHBIMHU LETSME, TAKUME Kak nommTiieHraukons (PEG) nemw, mis
TapreTuHra oe110 npenioxkeHo (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
Liposome Research 2: 321-334 (1992); U.S. Patent No. 5,013556; Zalipsky, Bioconjugate
Chemistry 4: 296-299 (1993); Zalipsky, FEBS Letters 353: 71-74 (1994); Zalipsky, in Stealth
Liposomes Chapter 9 (Lasic and Martin, Eds) CRC Press, Boca Raton Fl (1995). B ogunom
MOAXO0JE JUTAH/Ib], TAKKUE KaK aHTUTEJIA, /I TapreTUHIa TN IHBIX YaCTHIL] CBSI3aHEbI C
MOJISPHBIME HATIPABJIAIOMIMMHE TPYTIAMHE JIHITHIOB U1 (POPMUPOBAHMS JIMIMAHBIX YacThLl. [Ipu
JPYTOM TIOIXOIe TaPTETHHT JUTaH/ IIPUCOSANHEH K AUCTaNbHBIM KoHIlaM PEG 1enouek,
obpasyroumM ruapodrTbHbIe oauMepHble okpeiTus (Klibanov, et al., Journal of Liposome

Research 2: 321-334 (1992); Kirpotin et al., FEBS Letters 388: 115-118 (1996)).

CrangapTHBIe CTIOCOOBI A CBSI3BIBAHMS ar€HTOB TapreTHHra MOTYT OBITh
HCTIONB30BaHbl. Hampumep, GochatuamisTaHoIaMIH, KOTOPEIH MOXKET OBITh aKTHBUPOBAH JLIs
IPUCOCTMHEHNS aT€HTOB TapTreTHHTa, WIH MPOU3BOAHEIC JIUMOMIIIEHBIX COSMHEHUH, TaKUX Kak
JUIHTHEIC TIPOU3BOIHEIC OJCOMHUIIMHA, MOTYT OBITH MCTIOB30BAHEL. AHTUTENA LEJICBBIX
JHUIIOCOM MOTYT OBITH TIOCTPOCHEI ¢ UCTIOJIE30BAHUEM, HAITPUMED, JTUIIOCOM, KOTOPEIC BKIIOUAIOT
6enok (cM. Renneisen, et al., J. Bio. Chem., 265:16337-16342 (1990) u Leonetti, et al., Proc.
Natl. Acad. Sci. (USA), 87:2448-2451 (1990). [pyrue mpuMepsl aHTUTET COMPSKEH
packpuITel B tatenTe CIIA Ne 6027726, y4eHus1 KOTOPBIX BKIIOUYEHEI 3/16Ch B KAU€CTBE CCHUIKHL.
[IpumMeps! TapreTUHT (hparMeHTOB MOTYT TaKXkKe BKIIOUYATh NPYTHE OCIKHU, XapaKTePHEIC TS
KIJIETOYHBIX KOMIIOHCHTOB, B TOM UHCIIC aHTHUI'CHEI, CBI3aHHEIC C HOBOOOPA30BAHMIMH WITH
OITyXOJAMHU. Benmku, NCTIoNb3yeMble B KaueCTBE TAPTETHHT (PParMeHToB, MOTYT OBITE
MPUCOCAUHEHEI K JTUTIOCOME ¢ TIOMOIIBIO KOBaNEHTHRIX cBsizel (cM. Heath, Covalent Attachment
of Proteins to Liposomes, 149 Methods in Enzymology 111-119 (Academic Press, Inc. 1987)).
Hpyrue MeTopI TapreTHHTa BKIIOUAIOT B ce0st OMOTHH-aBUINH CUCTEMEL.

B HekoToprix BapraHTax BOILTOMICHHS JHITHIHAS YacTHIIa BKIOUAeT B ce0st cMech
KaTMOHHOTO JUIHAA ¥ JHITH/IA, CIOCOOCTBYIOMIETO CAMAHMIO. JIMIaHAs YacTHIIa MOXKET
JIOTTOTHUTEIHHO BKIIOYATE B ce0sl HEUTpaTbHEIN mumia, cteport, PEG -MoauduimpoBaHHbIA
JIUTIA]T WTH KOMOWHAIVFO W3 HUX. Hampumep, THImiiHas 9acTUIla MOXKET BKIIOYATh B ce0s
KaTHOHHBIHM JTHITUJ, CTIOCOOCTRYIOMNH cnustHuio munuj (Hanpumep, DPPC) u neTpansHbIi

WA, HO He cTepout wik PEG -MomuduiupoBaHHb aumu. JIMmiaHas 9acTuma MoKeT
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BKJIIOYATH B CE€0SI KATHOHHEIH JIUIIH, CIIOCOOCTBYIOMIFIA CITHSTHUO JIUITH W HEUTPATEHBIH
JUTH, HO He cTepout Wik PEG -MomuduiupoBaHHb aumu. JIumiaHas yacTuma MoKeT
BKJIIOUATH B C€0sI KATHOHHEIH JIHTIH, CIIOCOOCTRYIOMmIH civstHuto yuua u PEG -
MOIM(UITMPOBAHHEIIN TUIF, HO HE CTEPOJI WIKM HeUTPATbHBINA Ui, JIMmaHas yacTuia
MOKET BKIIOUATE B ce0sl KATHOHHBIN JIUITHJI, CTIOCOOCTBYIOIINHN CIUSHIIO JTUTIH, CTEPOT U
HeUTpanbHbI aumi, Ho He PEG-MonuduimpoBasHeiit qumil. JIMmuaHas 4acTria MoxeT
BKJIIOYATH B C€0sI KATHOHHBIH JIUIIH, CIIOCOOCTBYIOMIMI CIIMSHUIO JIUITH, cTepoi U PEG-
MOM(PUIIUPOBAHHEIH U, HO He HEUTpadbHbIN MU, JIumiaHas JacTHIla MOKET BKIIOUATh
B ce0sl KAaTHOHHBIH TUIHJ, CIIOCOOCTBYIOMIMI CIMSHUIO JIUITH, HelTpanbHelil aumua u PEG-
MOMM(UILIMPOBAHHEIIN U, HO HE CTepost. JIMMiIHAs JacTHIla MOKET BKIIOUATE B ce0s
KaTHOHHBIN JUIHJ, CTIOCOOCTBYIOMIMK CMSHUIO JIUITHJ, CTEpOJI, HeWTpanbHbIit mumi u PEG-
MOTH(PUITUPOBAHHBII JTIMTIHI.

B oanoM mpumMepe BapuaHTa BOILTOLIEHS, TUITHAHAS YaCTHUIA TIPEACTABILET COOOM
cMech KaTHOHHBIX JIMITUIO0B, CIIOCOOCTBYIONINX CIUSHUIO JIUIUIOB, HEUTPATHHBIX JUIHUA0B
(KpoMe KaTHOHHBIX JIHUIIUOB), CTEPUHOB (HampuMep, xonectepuna) u PEG-
MOAUGUIMPOBAHHEIX THIHI0B (Hanpumep, PEG DMG wiu PEG DMA). B HekoTopbix
BapHaHTaX BOIUIOLIEHUS CMECH JIMIIUJOB COCTOUT MM COCTOUT I10 CYLIECTBY U3 KATHOHHBIX
JIUTIHIOB, CITOCOOCTBYIOMIMX CIUSTHUIO JHIHIOB, HEHTpaTbHEIX JIMIUAOB, XodecTepuia i PEG-
MOAM(UIIIPOBAHHEIX JUIHAOB. B APYruX mpeanoYTHTEIbHBIX BapHaHTaX BOTLTOIICHIA,
JUTIMTHBIC YACTHUIIBI BKIIOUAIOT B CeOsI BEIICOMCAHHBIC CMECH JIMITHI0B B MOJISIPHOM
cootHoMIeHuH ipuMepHo 20 -70% katvonustit mummy : 0,1-50% cocoOCTBYIONINX CIHSHUIO
JUTIUAOB : 5- 45% ueitTpanbHbix aumuaoB : 20 -55% xonectepuna : 0,5- 15% PEG-
MON(PUIMPOBAHHEIX JUIHIOB. B HEKOTOPHIX BapHaHTaX BOILTOMIEHHS CITIOCOOCTBYIOIINE
CHVSTHUIO JTUITUIBI MOTYT IIPUCYTCTBOBATEH B MoMsipHOM cooTHomenuu 0,1-50%, 0,5-50%, 1-
50%, 5% -45%, 10% -40% vinu 15% -35% . B HEKOTOPBIX BapHaHTax BOILIOLICHUS CAMSHIIO
CHOCOOCTBYIOLIVEC JIMITHBI MOTYT MIPUCYTCTBOBATE B MOJIApHOM cooTHowmeHuu 0,1-50%, 0,5-
50%, 1-50%, 5% -45%, 10% -40% wiu 15% -35% . B HeKOTOpEIX BapuaHTaX BOILTOICHUS
CTIOCOOCTBYIONINE CIUSHIIO JIUIIHBI MOTYT MPUCYTCTBOBATH B MOJIIPHOM cooTHomeHuwu 0, 1-
50%, 10-50%, 20-50% wnu 30-50%. B HexoTOpEIX BapHaHTaX BOILIOMICHHS CIIOCOOCTBYIOIIHE
CIMAHUIO JUMTHABI MOTYT TIPUCYTCTBOBATE B MOIsipHOM cooTHomennu 0,1-50%, 0.5-45%, 1-
40%, 1% -35%, 1% -30% v 1% -20% .

B npyrux mpeAmouTUTETFHBIX BapHaHTaX BOTUTOIIEHUS, TUTIHIHAS YACTHIIA COCTOUT WK
COCTOUT TIO CYIIECTRY M3 YKA3aHHOU BBILLIE CMECH JTUIHAOB B MOJSIPHOM COOTHOIICHUU

npumepHo 20 -70% katuonusit aumus : 0,1-50% crnocoOCTBYIONIMIHA CINUSHUIO JTHITAA © 5- 45%
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HedTpanpHbt mumy : 20- 55% xonectepus : 0,5 - 15 % PEG-MoauduirpoBaHHbIA THITH]L.

B KOHKpeTHBIX BapHaHTaX BOILTOLIEHHS, MOJISIPHOE COOTHOIIEHHE JIUNUA0B, B
COOTHOIICHUN MOJEb % KaTHOHHEBIX JINH0B / DSPC/Chol/PEG-DMG nm PEG-DMA
cocrapiset nmpumepHo 40/10/40/10, 35/15/40/10 wmu 52/13/30 /5; 3Ty cMech AOMOIHUTEABHO
KOMOMHHPYIOT CO CTIOCOOCTBYIOIINM CITHSHIIO JTUITHIOM B MOJIIpHOM cooTHomerwH (0,1-50%,
0,1-50%, 0,5-50%, 1-50%, 5% -45%, 10% -40% wmu 15% -35%, IpyrumMu cIOBaMH, KOTIa
40/10/40/10 cmeck mumunos / DSPC/Chol/PEG-DMG unu PEG-DMA B coueTaluu co
CHOCOOCTBYIOUINM CJMSTHHIO JTUIIHIOM B MOJIIPHOM coOTHOLIEHUHU 50%, MOMydeHHBIC YaCTHIIBI
JUMHAOB MOTYT UMETH 00liiee MOIIpHOE OTHOIIEHHE (M0 % KaTHOHHBIX JUIIHAOB /
DSPC/Chol/PEG-DMG unu PEG-DMA / ciocobcTBytomuit cavsanuio aunua) 20/5/20/5/50. B
JApyTo# rpyIIe BapHaHTOB BOILIOIIEHU HelTpaibHble TUuAb, DSPC B 3THX KOMIO3UIKAX
saMerstiorest POPC, DPPC, DOPE mu SM.

JIunuaHble 9acTHULE], ONHCAHHEIE 3/1€Ch, MOT'YT JOIOTHUTEIBHO BKIIOYATh B ce0sl OUH
WIN HECKOJIBKO TepaIlleBTUUECKUX areHTOB. TakuM 00pa3oM, KOMITO3UIIUH, KOTOPBIE BKIIOYAIOT
YaCTULBI IUNUJIOB U aKTUBHBIN areHT, I7Ie aKTUBHEIN areHT CBA3aH ¢ JIMIUIHON YacTHLEH,
obecriedensl. B KOHKPETHBIX BapHaHTaX BOIUTOIECHNUS aKTHBHBIN areHT SBISETCS
TEpaeBTUYECKUM areHTOM. B KOHKPETHBIX BapHaHTaX BOILIOLICHUS aKTUBHBIN areHT
WMHKaIICYIUPOBaH B BOJAHOM HHTEpbepe TUIMIHON JacTUIIBEL. B Ipyrux BapuaHTax BOILIOMICHUS
AKTUBHBIN areHT MPHCYTCTBYET B OJHOM TN HECKOIBKUX JIUITHUAHBIX CIOSX JUMUAHBIX YacTHII.
B npyrux BapmanTax BOILTOIICHUS aKTHUBHEIN areHT CBA3aH ¢ BHEIIHEH WM BHyTPEHHEH
JUTHTHOW MOBEPXHOCTHIO JTUIHHBIX YaCTHIL.

"TIomHOCTBIO MHKATICYAMPOBAHHEIN" , HCIIOIB3YEMEIH 3/1€Ch, O3HAYAET, UTO HyKJIEHHOBEIE
KHCIOTHI B YacTHIaX HE CHIBHO JAETPANPOBATH TIOCIE BO3ACHCTBHUS CHIBOPOTKOM HITM aHAIHN3a
HYKJI€a3kl, KOTOPEIE CYLIECTBEHHO Pa3pyLIaloT CBOOOAHEIC HYKICHHOBEIC KUCIOTEL B
MIOJTHOCTBIO MHKATICYAMPOBAHHON CHCTEME, TIPEATIOYTUTENBHO MeHee 25% 9acTUIl HyKJIEHHOBOH
KHCJIOTHI pa3iaracTcs B JICUCHIH, KOTOpBIe 00buHO yxyamaoT 100% cBoOoIHON HYKIEHHOBOK
KHCJIOTHI, O0Jiee peanodTuTeasHo MeHee 4eM 10% u Haubolee IpeamouTHTENEHO MEHEE YeM
5% OT HyKIEHMHOBOW KUCJIOTHI YacTHI] JeTpaanupoBain. KpoMe Toro, moaHas HHKanCyIsamis
MOKET OBITH OTIpesie/icHa aHATH30M Oligreen®. Oligreen® SIBISIETCS YABTPA4yBCTBUTEIBHBIM
(IyOpeceHTHRIM OKpalllnBaHIEM HYKIEHHOBOW KHUCIOTHI ISl KOJHYECTBEHHOTO ONpeaeIeHHs
ONUToHyKIeoTuACB U oanonenodeunor JIHK B pactBope (moctymen Invitrogen Corporation,
Carlsbad, CA). IlomHOCTBIO MHKANCYAHPOBAHHEINA Takke MPEoaaraeT, YTO YaCTHIIbI
CBIBOPOTKH CTaOWIBHEL, TO €CTh, YTO OHU HE Pasaararorcs ObICTPO Ha COCTABHEBIC YacTH MPH

BBEJICHUH in ViVo.



97

B oxnoM BapuaHTe BOILIOMICHUS TUMMAHBIC YACTULBI COACPKAT KATHOHHBIN
JUMU HACTOSIILIETO N300peTeHuMs, HeUTpaTpHbIi Ui, crepost U PEG-moauduiupoanHbiit
aumuA. B ogHoM BapuaHTe BOILUTOMICHUS TUMHAHBIC YaCTULIBI BKIIOYAIOT OT MPUMEPHO 25% 10
npuMepHo 75% Ha MOJIAPHOM OCHOBE KaTHOHHBIX JTUINA0B, HATIPUMEP, OT OKOJIO 35 10 OKOJIO
65%, ot okoa0 45 10 okono 65%, okoao 60%, oxono 57,5%, okono 57,1%, oxono 50% wau
ok0J10 40% Ha MOJSIpHOH OCHOBE. B 01HOM BapuaHTe BOILIOLIEHUS JIUIIHIHBIC YACTULEI
BKJIIOUAIOT OT 0k0J10 0% 10 0K0s10 15% Ha MOJIApHOM OCHOBE HEUTPAILHBIX TUIUAOB,
HaIpuMep, oT IpuMepHo 3 10 mpumepHO 12%, oT npumepHo oT 5 10 npumepHo 10%, okomno
15%, oxono 10% , oxoiao 7,5%, okono 7,1%, wiu okono 0% Ha MOISIpHOU OCHOBE. B 01HOM 13
BApHAHTOB BOIUIOIICHUS HeUTpanbHbli mumua saeiasiercss DPPC. B o1HOM U3 BapuaHTOB
BOILTOLIEHUS HeHTpanbHbIi umiy seasercs DSPC. B oqHoM BapraHTe BOILUTOMICHUS COCTaB
BKJIIOUaeT B cebs 0T mpuMepHo 5% a0 npuMepHo 50% Ha MOISIpPHOM OCHOBE CTEpOIIa,
HampuMep, okonio 15 1o okoa0 45%, okono 20 1o okono 40%, oxono 48%, oxoao 40%, okoio
38,5% , oxono 35%, oxono 34,4%, okoiso 31,5%, vunu okosno 31% Ha MOIApHOI ocHOBe. B
OJIHOM BapHaHTE BOILIOLICHUS CTEPOJIOM SIBISETCS XOJIECTEPHH.

B oaHOM BapuaHTe BOILTOLIEHMS JUIKUHBIE YaCTHIIEI BKIIOUAIOT oT mpuMepHo 0,1% 10
npuMepHo 20% Ha MossipHOM ocHOBe PEG -MOIH(DUIIMPOBAHHBIX JTHUIHIO0B, HATIPUMED, OT
mpumepno 0,5 1o mpumepuo 10%, ot npumepno 0,5 1o mpumepHo 5%, okoao 10%, okono 5% ,
ok010 3,5%, 1,5%, 0,5% wnu okono 0,3% Ha MoJIsIpHO ocHOBE. B 0JHOM BapuaHTe
BorutomieHust PEG -moaudunmposanusiii tumua seiasietcss PEG-DMG. B oxHoM BapuanTte
BorwtomeHust PEG Momuduimppoansetit mumuy seisetrcs PEG-c-DMA. B ogHoM BapuaHTe
BOILTOIIEHUS JIUITUAHLIE YaCTHUIBI BKIIOUAIOT 25-75% KaTUOHHEBIX Tununos, 0,5-15%
HEUTPATBHBIX JUIHAOB, 5-50% ctepunoB u 0,5-20% PEG -MoaudunmpoBaHHBIX JIUITHIOB HA
MOJISIPHOM OCHOBE.

B oanomM BapuaHTe BOTLIOMICHUS JTUIMAHBIC YACTULBI BKIIOUAIOT 35-65% KaTHOHHBIX
JUTAOB, 3-12% HelTpanbHBIX UNUI0B, 15-45% ctepoiios, u 0.5-10% PEG -
MOIM(PUITIPOBAHHEIX JIHITHUI0OB HAa MOJSIPHOW OCHOBE. B 0IHOM BapuaHTe BOILTONICHIS
JUTMUAHBIC YACTHUIIBE BKITIOYAIOT 45-65% KaTHOHHBIX JUNIAOB, S5-10% HEUTpaNbHBIX TUIUAOB,
25-40% ctepona u 0,5-5% PEG -MoauduminpoBaHHEIX TUIIIIOB Ha MOJISIPHOM OCHOBE. B oqHOM
BapuanTe Boromerns PEG -MonudumporarHbie MUV coiepkaT PEG MonekyIst co
cpenHeil Monekyaspuoit maccoit 2000 [la. B onnom Bapuante Boruionienus PEG -
MOI(UIMPOBAHHEIe TUIHE! sBIsitoTess PEG-nuctupun rimmepusaom (PEG-DSG).

B oxnom BapuauTe BOILIOMICHUA cooTHOIIeHHE mumiaoB : MUPHK cocrapnsieT mo

MeHsIleH Mepe, npumepHo 0,5:1, mo MeHsIei Mepe, npuMepHo 1:1, Mo MeHbIIeH Mepe,
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mpuMepHo 2:1, Mo MeHbIIeH Mepe, TpuMepHo 3:1, o MeHbIIEel Mepe, mpuMepHo 4:1, mo
MEHBIIEH Mepe 0KoJI0 5 : 1, To MeHbIIel Mepe, pUMepHO 6:1, o MeHbINEH Mepe, TPUMEPHO
7:1, mo mens1Iel Mepe, mpuMepHo 11:1 ww, o MeHslIel Mepe, mpuMepHo 33:1. B ogHOM
BapHaHTE BOILIOLIEHU COOTHOIIEeHHe unioB: MEPHK cooTHolenue coctapiasier mpuMepHO
ot 1:1 no mpumepno 35:1, ot mpuMepro 3:1 1o npuMepno 15:1, ot npumepHo 4:1 70 TpUMEPHO
15:1 umm ot mpumepHoO 5:1 10 npumepHo 13:1. B o1HOM BapuaHTe BOILTOLIEHHS COOTHOILIIEHNE
mummoB: MUPHK cootHomenue cocrasiasier Mexay ot mpuMepso 0,5:1 1o npumepno 12:1.

B onHOM BapuaHTe BOILTOLIEHWS JHIU/HBIE YACTHIII SBJISIOTCS HaHOYACTHIAMU. B
JIOTIOJTHUTEIBHBIX BapHAHTaX BOILIOIIECHNUS JIMITHIHBIE YaCTHIBI UMEIOT CPEeTHUN pazMep
JAraMeTpoM OT puMepHo 50 HM a0 mpumepHo 300 HM, HammpuMep, oT ipumepHo 50 HM 10
npuMepHo 250 HM, HanpuMmep, oT ipuMmepHo 50 HM 10 npumepHo 200 HM.

B onnoM BapuaHTe BOILTOLIEHYS JIUIUHAS YaCTHLA, COAEprKalliast KATHOHHBIHN JIUITH, TI0
11000MY U3 ONMMCAHHBIX 3/IeCh BAPHAHTOB BOILTOUICHUS UMEET in vivo IEpHo]] TTodypactaia (ti)
(HampumMep, B IIEUEHY, CEIE3CHKE WIH IUIa3Me) MeHee 4eM OKO0JIO 3 4acoB, TaKOH Kak MEHbIIIE
yeM OKoJIO 2,5 gaca, MEHee 4eM OKOJIO 2 4acoB, MeHee UeM 0KoJ0 1,5 4acoB, MeHee 4eM OKoiIo 1
qaca, MeHee 4eM npumMepHo 0,5 gaca mwiu MeHee 0,25 gaca.

B apyrom BapuaHTe BOILIOIIECHNS JIUIMAHAS YacTUIIA, COAEPKaIas KaTHOHHBIM WU
1o JTI000MY U3 OIMMCAHHEBIX 3716Ch BAPUAHTOB BOTLIOLICHUS UMECT i1 Vivo TIEPHO/] TIoJTypaciaia
(t10) (HampuMep, B TICUEHH, CEIIE3CHKE WK TUTa3Me) MeHee ueM okoiio 10% (manpumep, MeHee
yeM 0koJ0 7,5%, MEHbIIIe, YeM OKOJI0 5%, MeHee 4eM OKoJI0 2,5%), 4TO TOT e KaTHOHHBIN

urmu 6e3 GuopaspyIaeMoi IPyIITEl WK TPYIIIL

JlOnoNHHUTEIbHbIE KOMIIOHECHTbI

JIvmuaHble 9acTUIE M KOMITO3UIMHY, ONTMCaHHbIE 3/1€Ch, MOTYT JTOTIOTHUTEIBHO
BKITIOUATh B cebs amonumnonporenH. Kak 371eck ucnonb3yeTcs, TepMUH "aloIUIIONPOTEHH " WK
"TATIONIPOTEHH" OTHOCHUTCS K allOIHMIIONPOTEHHAM, H3BECTHBIM CIICLFIAIIICTaM B JaHHOH 001acTi
W BapHaHTaM U UX (pparMeHTam, 1 afoJUIONPOTEHHA arOHICTaM, aHaI0raM W UX
(dparMenTaM, ONMCAHHBIM HIDKE.

[onxoasmme anoAUmoNPOTENHBI BKIIOYAIOT, HO HE OTPaHUYNBAIOTCS 3TUM, ApoA-I,
ApoA-II, ApoA-IV, ApoA-V u ApoE, u akTuBHEIE TOTUMOP(HEIE HOPMEI, H30(OPMEL,
BapHAHTHI M MYTaHTEI, a Takke parMeHThl WK yceueHHBIEe (JOpMBL. B HEKOTOPEIX BapHaHTax
BOTUIOIIEHH allOJIUIIONIPOTENH SBIIAETCS THOJICOIEPKAIINM allOIAIIONPOTEHHOM.

"TuoncoaepKaIllnii amoJMIIONPOTEHH OTHOCUTCS K allOJIMIIONPOTEHHY, BapUaHTy, pparMeHTy
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WK 130 opMe, KoTopasi COJIEPKUT 110 MEHBIIEH Mepe 0MH OCTaTOK LucTenHa. Haubonee
pacIpocTpaHeHHBIMH THOJICOISP KALIIIMU allOJUIIONPOTenHAMHU SBIAIoTCsT ApoA-I Milano
(ApoA-Inm) u ApoA-I Paris (ApoA-Ip) KoToprle coaep:kaT 0IUH OCTaTOK LucTenHa (Jia et al.,
2002, Biochem. Biophys. Res. Comm. 297: 206-13; Bielicki and Oda, 2002, Biochemistry 41:
2089-96). ApoA-II, ApoE2 u ApoE3 Takke SBIAIOTCS THOJICOAEPKALIIMU
anonunonporentaMu. Mzomuposanusie ApoE 1 / uinu akTHBHEIE (PparMeHTHI TOJIMIIETITHAA U UX
aHaJIOTH, B TOM UMCJIC UX peKOMOMHAHTHEIE (pOpMEL, omicaHbl B maTeHTax CLIA NeNe 5672685,
5525472, 5473039, 5182364, 5177189, 5168045, 5116739, onucanus KOTOPEIX BKIIOUEHEI 31€Ch
B KauecTBe cchlIKH. ApoE3 packpeita B Weisgraber, et al., "Human E apoprotein heterogeneity:
cysteine-arginine interchanges in the amino acid sequence of the apo-E isoforms," J. Biol. Chem.
(1981) 256: 9077-9083; u Rall, et al., "Structural basis for receptor binding heterogeneity of
apolipoprotein E from type III hyperlipoproteinemic subjects,” Proc. Nat. Acad. Sci. (1982) 79:
4696-4700. CM. Taxxke nHBeHTapHEBI HoMep GenBank K00396.

B HexoTOpHIX BapHaHTaX BOILIOIICHMS, AllOJUIIONPOTENH MOXKET ObITh B CBOESH 3penoit
dopme, B cBOSH NMPENPOATIOIUIIONPOTEHHOBOH (opMe win B (hopMe NPOANOTHUIIONIPOTEHHA.
I"'omo- 1 reTepoauMepsI (TA€ 3TO BO3MOXKHO) Ipo- 1 3pessie ApoA -1 (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-I Paris (Daum
et al., 1999, J. Mol. Med. 77:614-22), ApoA-II (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) Taxxke MOTYT OBITH HCIIOTH30BAHEL

B HekoToprIx BapraHTax BOILTOMICHHS AlIOIHIIONPOTEHHOM MOXKET OBITH (PparMeHT,
BapHaHT WK n30(popMa anoumnonporenta. TepMud "dparMeHT" OTHOCUTCS K TF060MY
anoINIONPOTEUHY, UMEIOIIEMY aMUHOKHCIOTHYIO IOCIEI0BATEABHOCTE KOPOUe, HEM Y
TPUPOTHOTO AMOTUIIONPOTEHHA U Y KOTOPOTO (PparMeHT COXpaHsIeT aKTHBHOCTE TIPHPOIHOTO
amoJINIONPOTENHA, B TOM HHCJIE IMITH/I-CBsI3bIBatoIne cBoicTra. lloa "BapuanToM"
MO/Ipa3yMeBaeTCs 3aMEeHa WIIK U3MEHEHHSI B aMUHOKHCIOTHOM TOCIEI0BaTENbHOCTH FeHa
anoIMIONPOTENHA, KOTopast TyTeM 3aMEeHBI FIH U3MEHEHUH, HapuUMep, T00aBIeHHs 1
yAadeHNd aMHHOKHCIOTHBIX OCTaTKOB, HE OTMEHSIOT aKTUBHOCTH TIPHPOJTHOTO
ATOIMIIONPOTEHHA, B TOM YHCJIE JMIIHI-CBA3BIBAIOIINX CBOMCTB. TakuMm 0Opa3oM, BapuaHT
MOKET COAepKaTh OCOK WM TIETITHI, UMETOLLIH 10 CYIIECTBY HACHTHUHYIO aMHHOKHCIOTHYIO
MOCIEA0BaTENFHOCTD IPUPOAHOMY alOANIIONPOTEHHY 3/1€Ch TIPEAOCTaBISHHOMY, B KOTOPBIX

OJIVH WJIN 6ollee AMHMHOKUCIOTHEIX OCTaTKOB, OLLIn KOHCCPBATHBHO 3aMCIIICHBI XUMHUYCCKHN
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MO00HBIMH aMHHOKHCIOTaMu. [[prMepr! KOHCEpBAaTHBHEIX 3aMEH BKIIOYAIOT 3aMEHY 110
MEHBLIEH Mepe 0AHOro THAPO(OOHOT0 OCTaTKa, TAKOTO KaK M30ICHIIH, BATHH, JICHIIMH,
METHOHMH WM JApyroro. TodHO Tak ke, HapuMep, BO3MOKHA 3aMeHa [0 MEeHbIICH Mepe
OJTHOTO THAPOQIIBHOIO OCTaTKa, TAKOTO Kak, HalpHMep, MEKAY apTHHUHOM U JIM3UHOM, MEXITY
[JIyTaMHHOM U acTlapariHOM, a TakKe MEXAy TTHIMHOM U ceprHoM (cM. maTeHTsl CIITA. NoNe
6004925, 6037323 u 6046166), KOTOpLIe ABIAIOTCS KOHCEPBATUBHEIMU 3aMEHAMHU. TepMIH
"u30(opMBI" OTHOCHTCA K O€IKY, UMEIOIEMY T€ ke, OOIbIINE WK YaCTHUHBIC QYHKIUH U
aHAJIOTHUHYIO, HACHTUYIHYIO WM YaCTHUHYIO TOCIEA0BATEIbHOCTD, M MOXKET WX HE MOXKET
OBITH MPOAYKTOM OJJHOTO ¥ TOTO K€ TeHa U, KaK IpaBIIo TKaHecnelmpuueckuit (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. Vase. 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 u mateut CILIA Neo
6372886).

B HekOoTOpHIX BapHaHTaX BOIUTOIIEHIS JTUTMIHBIC YaCTHIB ¥ KOMITO3HIIHH,
OIMMCAHHEBIC 3/1€Ch, BKIIOUAIOT XMMEPHBIC KOHCTPYKIIMHY arloauIonpoTenHa. Hanpumep,
XVFMEPHBIC KOHCTPYKIMH allOJUIIOTNIPOTEHHA MOTYT COJACPKATh JOMEH allOIMIONPOTEHHA C
BEICOKOM CBSI3BIBAIONICH CIIOCOOHOCTBIO JIMITH/IOB, CBI3AHHEIX C JOMEHOM arloUIIONPOTEHHA,
CoJeprKalllero 3alUTHEIC CBOMCTBRA TI0 OTHOIICHUIO K penepdy3MOHHON MIIEMUU. XUMEPHOI
KOHCTPYKIIEH arloIUIIOTPOTENHA MOXKET OBITh KOHCTPYKLIHS, KOTOPask BKIIOYACT B CeOsI
OTJENBHBIC PETHOHEI BHYTPH allOJIMIIONPOTEHHA (T.€. TOMOJOTUIHBIC KOHCTPYKIIMHI) WITH
XMMEPHOW KOHCTPYKIHEH MOKET OBITh KOHCTPYKIIMS, KOTOpas BKIIOUACT B ceOs OTACILHEIE
PETHOHEI MEKAY Pa3HBIMU ATllOJIMTIONPOTEHHAMH (T. €. TeTePOJIOTHUHBIE KOHCTPYKLIUT).
Kommozuimu, conepxaliye XuMepHbIe KOHCTPYKIIMHA MOTYT TaKKe BKIIOUaTh CETMEHTEL, B
KOTOPBIX aroJUIIONPOTEHHA BAPUAHTEI FUTH CETMEHTHI HMETOT CICHUPIUECKHA XapaKkTep
(HampuMep, TUITHAHOE CBSI3BIBAHIE, CBI3BIBAHNE C PeLleNTOpamMi, ()epMEHTAaTUBHEIC,
(hepMeHTaKTHBHPYIOIINE, AaHTHOKCHAAHTHEIC CBOMCTBA MM YMEHBIICHUE OKHUCICHIIA) {CM.

Weisgraber 1990, J. Lipid Res. 31(8):1503-11; Hixson and Powers 1991, J. Lipid Res.
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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. Vasc.
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).

B kadecTBe anoMIIONPOTEUHOB UCTIOIB30BAHEl TAKKE PeKOMOMHAHTHEIE,
CHHTETHYECKHE, TOJYCHHTETUYECKIE WU OUMILEHHbIE allOIUIONPOTeHHEl. CIIOCOOEI
MOJIY9eHUs alloIUIIONPOTENHOB MM UX 3KBUBAJIEHTOB XOPOIIO U3BECTHEI B JAHHOW 00JaCTH.
Hanpumep, anonunonpoTedH MoKeT ObITh OT/AEICH OT ILIa3Mbl WK HaTypaJbHBIX IPOTYKTOB,
Harpumep, HeHTPU(PYTHPOBAHUEM B TPaJHEHTE IUIOTHOCTH WX MMMYyHOAa(GUHHOK
xpomarorpadueit, WK IPOU3BOAATCS CHHTETHYESCKH, OTYCHHTETHUECKH WIH C TIOMOUIBIO
TexHosoruit pexkomOuHanTHEIX JJHK, H3BECTHBIX creUanuCcTaM B TaHHOHW 001acTH (CM.,
Hampumep, 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 al., 1998, J.
Chromatogr. 711:97-109; matentsr CILIA NeNe 5059528, 5834596, 5876968 u 5721114; u PCT
myonukarmp WO 86/04920 u WO 87/02062).

ATOAUIIONIPOTEHHEI MOTYT JOTIOJHUTEIFHO BKIIOYATE B ce0sl allOIMIIONPOTCHHA
ArOHUCTHI, TAKUE KaK TETTUBI ¥ MeNTUAHBIC aHATOTH, KOTOPBIE UMUTHPYIOT aKTUBHOCTD
ApoA-1I, ApoA-I Milano (ApoA-Iy), ApoA-I Paris (ApoA-Ip), ApoA-II, ApoA-IV u ApoE.
Hanpumep, anonuonpoTenHoM MOKET OBITE TF000H U3 TEX, KOTOPHIE OMFCAHEI B TATCHTaX
CIIA NoeNe 6004925, 6037323, 6046166 u 5840688, coneprkaHue KOTOPBIX BKIIOUCHO 371Ch B
KauecTBE CCHUTKM BO BCEH WX TIOTHOTE.

ATNoAumonpoTenHa aroHICTa MENTHAB WIH MENTHIHBIC aHATOTH MOTYT OBITH
CHHTE3UPOBAHBI MITH H3TOTOBICHEI C MCIIOIB30BAHIEM JIFOOOH TEXHOJOTHH /ISl CHHTE3a
DETNTHIOB, U3BECTHOM B JaHHOM 00JacTH, BKIIOYAs, HATIPUMED, METO/IBI, OMFICAHHEIC B TAaTEHTaX
CIIA NeNe 6004925, 6037323 u 6046166. Hanpumep, nenTHAB MOTYT OBITH TIOJTYUSHEI C
HCTIONIE30BaHKEM TBEPA0(a3HOTO CHHTE3a, METOIMKA H3HAUYANbHO onrckBaeTes Merrifield
(1963, J. Am. Chem. Soc. 85:2149 2154). [Ipyrue MeTO/AbI CHHTE3a MENTH/a MOTYT OBITH
HaiineHsl B Bodanszky et al., Peptide Synthesis, John Wiley & Sons, 2d Ed., (1976) u apyrue
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CCBUIKHM JIOCTYIIHBI CTICLHATHCTaM B JaHHOK 06macT. O030phI METOI0B CHHTE3a MOJIHUIICITHAA
MOKHO HaiTh B Stuart and Young, Solid Phase Peptide. Synthesis, Pierce Chemical Company,
Rockford, I11., (1984). llenTuas! Takke MOTYT OBITH CHHTE3HPOBAHEI CIIOCOOAMH B PacTBOPE, Kak
omucano The Proteins, Vol. II, 3d Ed., Neurath et. al., Eds., p. 105-237, Academic Press, New
York, N.Y. (1976). CooTBeTCTBYIOIINE 3aIUTHEIE TPy A UCIIOIBb30BaHUs B pa3IHMIHBIX
CHHTE3ax MEeNTHUAOB ONMCaHBI B BEIIIEYIOMAHYTHIX TEKCTaX, a Takke B McOmie, Protective
Groups in Organic Chemistry, Plenum Press, New York, N.Y. (1973). llenTuas! MOTyT OBITH
TaKXe MOTYUeHBI IIyTeM XUMHYECKOTIo WK (PepMEHTATHBHOTO PACHICIUICHUS U3 KPYITHBIX
qacTel, HalpuMep, aloaunonpoTenHa A-L

B HexkoTopEIX BapuaHTaX BOILIOMIECHHS allOIHUIIONPOTEUH MOXKET OBITh CMECEIO
aTOJIMIIONPOTENHOB. B 01HOM M3 BapyaHTOB BOILIOLICHHUS AIlOJUIIONPOTEHH MOXKET OBITh
TOMOTEHHOM CMECBhIO, TO ECTh OJHIUM THUIIOM allOJIUIONpoTenHa. B Apyrom Bapuante
BOILJIOIIEHHS allOIMIIONIPOTEHH MOXKET OBITh TeTEPOreHHOM CMEChIO AllOIUIIONPOTENHOB, TO €CTh
CMECBIO JIBYX M 60Jee pa3IiIHbIX alloJUIIONPOTEHHOB. BapuanTsl BOTLIOMCHI
reTeporeHHOM CMEeCH aloJIUIONIPOTENHOB MOTYT COEpPKaTh, HAIIPUMED, CMECh
aTIOJIUIIONPOTENHA 13 )KUBOTHBIX UCTOYHHUKOB U allOJIUIIONPOTEUHA U3 MTOJIYCHHTETUYECKUX
HCTOYHUKOB. B HEKOTOPBIX BapHaHTaX BOILIOLICHKS FeTEPOreHHas CMECh MOYKET COACPIKaTh,
HampuMmep, cMech ApoA-I 1 ApoA-I Milano. B HeKOTOpEIX BapuaHTax BOILTOMIECHUS
reTeporeHHas CMech MOXKET CoepkKaTh, HarpuMep, cMeck ApoA-I Milano u ApoA-I Paris.
[Moaxoasmme cMecH TS HCTIOAB30BAHMSA B CIIOCO0aX M KOMITO3HIISIX OMMCAHEI 31€Ch U OyayT
OYEBW/IHEI [UTS CTICLIHAINCTa B TAHHOW 00JIaCTH.

Ecim amoaumonpoTerH moryyaroT W3 TPUPOJHEIX UCTOUYHHKOB, OH MOKET OBITh MOJTY4CH
W3 PaCTUTENBHOTO WM KUBOTHOT'O HCTOYHMKOB. ECITU amoMumonpoTenH morydaeTcst 13
JKUBOTHOTO MCTOYHHKA, allOIUIIONPOTEHH MOKET OBITH U3 JTI000Tr0 BUIa. B HEKOTOPEIX
BapHaHTaX BOTLIOLICHUS allOIHIIONPOTEHHEI MOTYT OBITE MOTYYCHEI M3 KHBOTHEIX MCTOUYHHKOB.
B HekoToprIX BapraHTaxX BOILIOMIEHHS allOIATIONPOTEHHE] MOTYT OBITH TIOTyYCHEI U3
4eJJOBEUECKOT0 HCTOUHNKA. B MpemouTHTETHBIX BapHaHTaX BOILUIOIEHU allOIUIIOTIPOTENH
MIPOUCXOANT OT TOTO K€ BU/AA, B KOTOPEIM allOJUIONPOTEUH BBOAT.

JInmuaHbIe 9acTUIE! M KOMITO3WIMHY, OTTMCaHHbIE 3/1€Ch, MOTYT JTOTIOTHUTEIBHO
coJlepKaTh CTEPHHOBBIE KOMIIOHESHTEI CMECH JTUTIMIOB. ECIM OHM PUCYTCTBYIOT, CTEPHUHBI
MOTYT OBITE JTIOOBIMH M3 TEX CTEPHHOB, KOTOPBIC OOBIMHO UCTIONB3YIOTCS B 00IaCTH JHIIOCOM,
JUTHIHEIX BE3UKYJ WM TOATOTOBKY JUNUAHBIX acTUIl. B 0JHOM BapuaHTe BOILIOIIECHHS
CTEPHH SBJBIETCS] XOJECTEPHUHOM.

.HI/IHI/IZ[HLIG JaCTUIIbI 1 KOMITO3UIIUH, OMMMCAHHBIC 34€Ch, MOT'YT JIOIIOJIHUTCIBHO



103

BKJTIOYATH B CeOsl aHHMOHHBIN TN, AHUOHHBIC JIUITHIEL, TIPUTOTHEIC TSl HCTIOIB30BAHUS B
JMIATHBIX YacTHIIAX, BKIIOYAIOT, HO HE OTPaHUYMBAIOTCS 3TUM, (pochaTHamiraniepuH,
KapIHOIHINH, THAI(pocaTHIIICTeprH, THAI(PoCcHaTHILIOBYIO KUCIOTY, N-T01eKaHOMT
docpaTuamnsTanosamMut, N- cykuuait gocdatuamiTanonaMus, N- rIyTapii
dochaTummmITaHOTAMIH, TH3HIAGOCHATHAITIHLEPUH U PYTHE aHHOHHBIS
MOAUGUIUPOBAHHEIC TPYTIIHI, MPUCOSTHHEHHBIC K HEHTPATBEHBIM JIUTIHIAM.

B nomonHMTEIRHEIX BapHaHTaX BOILTOLICHHS aM(UITaTHIeCKUE JTUTIHIBI TAKKe
BKJTIOYCHBI B JHITHIHBIC YaCTUIIBI ¥ KOMITO3HILIMH, OTIMCaHHbIe 37echk. K "ampumaTimyeckum
aumaaM” OTHOCHTCS JIIOOOU TOIXOSIINH MaTeprai, B KOTOpoM ruapodoOHas yacTs
JUIUAHOTO MaTepuaia OpueHTHpYyeTcs K ruapodoOHoii ¢ase, B To BpeMs Kak THAPO(PIIbHEIC
JacTH OPUCHTHPYETCS B CTOPOHY BOAHOH (paspl. Takue coeTMHEHHs BKJIIOYAIOT, HO He
OTPaHUUMBAIOTCS HTUM, (HOCHOTUITHIBI, AMIHOIUITHIE! B cuHroaumusl. [IpeactasieHnse
docdomumuabl BKIIOYAIOT CHUHTOMUETHH, GochaTuamixomit, ochaTHILIITAaHOIaMuUH,
dochatramceput, GochaTHaIMHOZUTON, GochaTHIHYI0 KUCTOTY, TaTbMUATOMIOICHIT
dochaTuammxonut, m3o¢ochaTHANIXOINH, JIH30(hochaTH TN TAaHOTAMUH,
AvmaasMuTOHI(GoCchHaTHIIXOMUH, AX0TSHIPOCHATHIIXOINH, TUCTEAPOIHOCHATHIHIXOTHH
W mwirHoneomwtgochatumixoaut. Apyrue ¢pochopononodHbie coeMHEHMs, TaK1e Kak
CPUHTOTHITHIBI, TTUKOCHUHTONIUTIMIHBIC CEMEUCTBA, TUAIFIITIHIICPUHEI U 3
AIMTOKCUKUCIOTEI, TaKXKe MOTYT OBITh HCTIONB30BAHEL KpoMe Toro, Takue aMmdumaTHueckue
JMITAIBI MOTYT OBIT JIETKO CMEIAHEI ¢ IPYTUMH JIHITHIAMaH, TAKUME KaK TPUTTIHLCPHIBI
CTEPUHEI.

Taxoke MOAXOAAMINMH JUTS BKIIOUCHIS B JTHITHTHBIC YaCTUIBI X KOMITO3HILIHH,
OTMICAHHBIE 3/1ECh, SBISIOTCS MPOTPAMMEPYEMbIC JIUITHBI CITMSTHUS VITH CITUSTHUTO
CTIOCOOCTBYIOMIME TUMTHABL. TaKkue TUITHHBIC YacTUIBI UMEIOT HEOOIBIIYIO TCHACHIHIO
CITUBATBCA ¢ KICTOYHBIMI MEMOpaHaAMU | IOCTABISTE MX COACPKIMOE JI0 TAHHOTO CUTHATEHOTO
COOBITHSL. DTO MO3BOMSIET JIMITHIHBIM YacTHIIAM 00Jiee pAaBHOMEPHO pacIpeeNsaThes TOCe
WHBCKIMY B OPTaHU3Me JUTH caiTa GOIe3HM 10 MX Havala CIMSHUS ¢ KiIeTKaMi. CUTHATEHBIM
COOBITHEM MOKET OBITh, HATIPUMED, M3MEHEHHE pH, TeMIepaTypsl, HOHHOM OKpYXAaIOIIeH cpebl
Wi BpeMeHu. CAMSHHIO CTOCOOCTRYIOIINE JTHITHIBI MOTYT OBITH, HAIIPEMED, COSTMHEHISIMI
dopmyer (I), kKak omHcaHo BEIIE. B HEKOTOPHIX CAyYasx CHTHATBHOE COOBITIE MOXKET OBITh
n3MeHeHneM pH, HarmpuMep, TakuM, Kak pa3HuIa B pH Mex Ty 3KCTpaleLTIOIPHOMN
OKPYKaroLleil cpe/iod U BHYTPUKICTOUHOM Cpe/IoH, HIIU MEXy BHYTPUKIETOUYHOU CPEoN U
SHAOCOMHOW OKPYKAIOLIEH Cpeloi.

Korz[a BPCMA ABITACTCA CUTHAJIBHBIM CO6LITI/ICM, 3aJCPKUBAIOIINC CIVAHNC UITN
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KOMITOHEHTHI "MacKUpoBKHU'"', Takue kak ATTA-nmumuaneie koubtoratel win PEG-nmununneie
KOHBIOTATBI, MOTYT TIPOCTO OOMEHSTHCS ¢ MEMOPAHOH JIMITHIHON YaCTHIE ¢ TSUSHHEM BPEMCHIL.
K Tomy BpeMeHH, Kor/1a TUIHIHBIC YaCTHIIEI COOTBETCTBYIOMIMM 00pa30M pacipeeaThCs B
OpraHu3Me, OHU TOTEPSIOT JOCTaTOUHYIO YACTh areHTa MAaCKUPOBKH, UTOOBI OBITH CIIOCOOHBIME
K caustanto. C ApyruME CUTHATBHBIME COOBITHSIME, MOXKET OBITh JKeIaTeIbHO BEIOPAThH CUTHAI,
KOTOPBI CBS3aH ¢ cCalTOM 3a007IeBaHUS WK KISTKOW-MUIIEHBIO, TAKIMHU KaK MMOBBITIICHHAS
TeMIiepaTypa B MECTE BOCIIAJCHUS.

AKTHBHbIE (TepaneBTHYECKHE) AareHThbI

JlumuaHble YacTHLE M KOMIIO3UIIMH, OIIMCAHHbIE 3/16Ch, MOTYT JAOIOJHUTEIBHO
BKJIIOUATh B ceOs 0JMH MU Ooee akTUBHBIX areHTOB (HaIpUMep, TepalleBTUUECKUX areHTOB).
AKTUBHBIE areHTHI, HCIIONB3YEeMBbIe 3/1eCh, BKIIOYAIOT JII00BIe MOIEKYJIBI MM COSAMHEHMS,
CTIOCOOHBIe OKA3bIBATh KEJIAeMOEe BO3IeHCTBIE Ha KIETKH, TKAaHH, OpraHbl WK cyObeKkT. Takue
3¢ ¢eKTE MOTYT OBITH, HAlIpUMep, OHOJOTHYECKHE, (PUIHOIOTHIESCKHE WIH KOCMETHUECKUE.
JlunuaHbIe 9acTHLEI ¥ KOMIIO3UIIMK MOTYT OBITH UCIIOJIB30BAHbI AJIS TOCTAaBKHU JIIOOOTO U3
MHO>KECTBA aKTUBHEBIX ar€HTOB. AKTHUBHBIM areHT MOXKeT OBITh HyKJIEHHOBOM KHUCIOTOMH,
HENTH/IOM, TOJUIENTHAOM (HallpuMep, aHTUTEIOM), IIUTOKUHOM, (haKTOPOM pocTa, (pakKTopoM
amnonTo3a, (pakTopoM, BEIBEIBAIOIINM A} dHepeHIHALNIO, KISTOUHON IIOBEPXHOCTH PEIEITOPAMHU
W MIX JTUTAHIAMH, TOPMOHAMH ¥ MATBIMU MoJIeKyaamu. [oxosmire TepaneBTHYCCKIE areHThl
TaKXKe BKITIOUAIOT MPOTHBOBOCIATHTEILHEIC COCTHHECHUS, aHTU/ICTIPECCAHTEI, CTUMYJIATOPEI,
aHATBreTHKH, aHTHOMOTHUKH, JIEKapCTBA KOHTPOIS Ha/l POKIAEMOCTHIO, KAPOTIOHIDKAIOIINE
CpeICTBA, COCYAOPACLINPSIONINE CPEICTBA, AHTHUAHTHOTCHHEIE, IMTOBACKYIISIPHEIC ar¢HTEI,
HHTHOUTOPEI Iepe/Iadn CUTHala, CepAeUHO-COCYIUCTEIC Tpenaparsl, HapuMep,
AHTHAPUTMHUYECCKUE areHThl, BA30KOHCTPUKTOPE], TOPMOHEBI ¥ CTCPOH/ILL. JIMIIIHBIE YacTHIIEI
0 HACTOSIIEMY M300PETEHHIO MOTYT TaKXKe IOCTaBIISATE allTaMEpEL.

B HekoToprIX BapHaHTaxX BOILIOMICHHS TEPATIeBTUUSCKUM areHT SABISICTCS
OHKOJIOTHUECKIM MPEnapaToM, KOTOPBIHA TaKKe MOXKET OBITh OTHECEH K MPOTHBOOITYXOJICBEIM
JeKapcTBaM, MPOTHBOPAKOBEIM JIEKApCTBAaM, OIYXOJIEBBIM JICKAPCTBAaM, MPOTHBOOITYX0ICBEIM
arcHTraM ¥ ToMy mojo0Hoe. [IpuMeps! OHKOTOTHIECKUX MPenapaToB, KOTOPEIE MOTYT OBITH
WCTIONIE30BAHEI, BKIIOUAIOT, HO HE OTPaHIMYMBAIOTCS STUM, aJpHaMHUILIMH, aIKepaH, aLTOMypHHOI,
anbTpeTaMyH, aMI(OCTHH, aHACTPO30, araC, TPHOKCH] MEBIIIBSKA, a3aTHONPHH, OeKcapoTeH,
biCNU, 6aeomuiins, 6ycynshal BHyTPUBEHHEIH, IEpOpaTbHEIA Oycynbdan, kanepurabul
(Xeloda), kapbormratus, kapmyctrd, CCNU, nienekokcu6, XJ1opaMOyIQLI, IUCIDTATHH,

KJIAJAPUOVH, IUKIOCIIOPUH A, UTapabuH, IMTO3NHAPAOHO3MI, JayHOPYOUIIVH, IIUTOKCAH,
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JayHOPYOUIIMH, TeKCaMeTa30H, JeKCpa3oKcaH, J0AeTaKcel, JOKCOPYOHLINH, TOKCOPYOULIHH,
DTIC, smmupyOuituh, scTpaMyCcTiH, 3Tomo3una ¢ocdar, stonozun u VP-16, skzemectan, FK506,
¢dnynapabun, ¢ropypawi, 5-FU, remuntabun (remszap), reMTy3ymMad 030TaMHIIIH, TO3epesInHa
aleraT, Tuapea, THAPOKCUMOYEBUHY, HAapyOuIH, upochamus, Me3wiaT UMaTuHROA,
nurepdepon, upunorekan (Camptostar, CPT 111), 1eTpo30:, 1eHKOBOpHH, JeHCTaTHH,
JEUTIPONIKA, TeBaMH30, IUTPETHHOMH, MeracTpoi, Mendanan, L-PAM, MecHEI, METOTpeKcar,
METOKCAJIeH, MUTPaMHULMH, MUTOMULVH, MUTOKCAHTPOH, a30THCTBINA UIIPUT, MAKIUTaKCE,
namMuapoHaT, Pegademase, IeHTOCTATHH, TOPHUMEP HATPHUS, IPEIHUZ0IOH, PUTYKCAH,
ctpenTo3oiyH, STI-571, TamokcudeH, TakcoTep, TUMO30daMU, TEHUTIO3UA, VM-26, TomoTeKkaH
(Hycamtin), Topemuden, Tpeturont, ATRA, BaipyOuinH, BenbOaH, BUHOTACTHH, BUHKPUCTHH,
VP16 u Bunopen6us. Jpyrumu npuMepamMu OHKOJIOTHUYECKHUX MPENapaToB, KOTOPEIE MOTYT OBITh
HCIIOIB30BAHBI, ABJIIOTCS 3JIIUITULVH U 3/UIMITHIMHA aHAJIOTH WIN IIPOU3BOHBIE, SITOTUIIOH,
BHYTPHKJIETOUHBIE MHTHOUTOPH! KHHA3bI U KAMIITOTEIHOB.

B mpeanouTuTe bHOM BapuaHTe BOILUTOLICHUS aKTUBHBIN areHT NPeICTaBIIeT coO0H
HyKJIEHHOBEIE KUCI0TH], Takue kak MuUPHK. Hanpumep, akTUBHEIIN areHT MOKET OBITh
HYKJIEHHOBOH KUCJIOTON KOAUPYIOIIECH IIPEACTABIISIONINNA HHTepeC MPOAYKT, BKIIOYasi, HO He
orpannuuBasich 3TiM, PHK, antrcMeic10Bo# onuronykieotus, antaromup, JAHK, mmazMunsr,
pubocomanenyio PHK (pPHK), mukpo-PHK (MukpoPHK ) (Hanprmep, mukpoPHK xoTopast
SBJIACTCS OHOUIETIoueuHOM 1 17-25 HyKIeOoTHI0B B IHHY), TpaHcnopTHeie PHK (TPHK),
mauteie uarepdepupyromue PHK (MuPHK), mansie snepusie PHK (MssPHK), anTurens:, ux
(bparMeHTHI, GeITKH, METTH/IBI, BAKIIHEI X MaJIbIe MOJCKYJIBI WM X cMecH. B ermie ogHOM
MPEANOYTUTEILHOM BapHaHTE BOILUTIOMEHHS HyKJISHHOBAs KHCJIOTA SBISAETCS
OJTUTOHYKIEOTHAOM (Hampumep, 15-50 uykaeotunos B qiuny (win 15-30 win 20-30
HYKJIEOTHO0B B JUTHHY)). MUPHK MoxkeT uMeTs, HampuMep, AyIUIEKC PETHOH, KOTOPEI COCTOUT
1316-30 HykneoTua0B. B 1pyroM BapraHTe BOILIOIICHUS HYKIEHHOBAs KHUCIOTA SABIAETCS
MMMYHOCTHUMYJTUPYIOIINM OJIUTOHYKJICOTHAOM, ONUTOHYKISOTHIHON MPUMAHKOH, CYTIEpMHPOM,
nmurupyromeit MukpoPHK i uarnduropom mukpoPHK. Cynepmup otHOCHTCS K
OJTHOLICTIOYEUHOMY, IBYXLIETTOYEUHOMY HIH YACTHYHO JBYXIETIOUEUHOMY OJIUTOMEPY HITH
ronuMepy puborykienHosoi kucnotel (PHK) u ne3zokcupubtonyknennoBoit kucnotsl (JHK)
WIK 00eUM TN MX MOIU(UKALMH, KOTOpasi IMEET HYKJICOTHIHYIO MOCIEeJ0BATeIBHOCTD,
KOTOpasi, TI0 CYIIECTBY, uAeHTHYHa MUKpoPHK, 1 KoTopast ABiIseTcst aHTHCMBICIOBOM TTO
OTHOULIECHUIO K cBoeH 1enn. Mmutupyronme mukpoPHK npencraBnsioT coboit kiacc MOJIEKy,
KOTOpBIE MOTYT OBITE MCIIOJIb30BAHEI /ISl MMUTAIMH CIIOCOOHOCTH T'€HOB U3 OJJHOTO WX

neckoapknx MuKpoPHK. Takum o6pazom, Tepmun "MukpoPHK umutupyromme” otHocutes K
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CHUHTEeTHYeCcKNM, He koaupyromuM PHK (1.e. MukpoPHK He nmonydena myTeM o4uCTKH OT
ucTouHmnka suaoreHnoro MukpoPHK), kotoprie crioco6ub! nponukats mytem PHK-
HHTEp(EpPCHLINH U PETYISIHU 3KCIIPECCHH TeHOB.

HyxnaenHoBasi KHCI0Ta, KOTOpas IPUCYTCTBYET B IUNHUI-HYKICHHOBAs KUCIOTA YaCTHLE
Mo3keT OBITH B J11000# popme. HyknennoBas Kuciota MOKeET OBITE, HAIpUMED, OAHOLECIIOYEHHOM
JHK v PHK, wiu nyxuenouyeunot JJHK wmi PHK, v JIHK-PHK rubpugom. He
orpaHn4HBaomue npuMeps! Asyxuenodeunord PHK Brmrogaror MuPHK. OnHonenouednsle
HYKJIEHHOBEIE KHCIOTH BKIIOYAIOT, HAIPUMEP, aHTHCMBICIOBEIC OJUTOHYKJICOTHIBI, PUOO3UMEI,
MukpoPHK, u Tpuruieke ¢popMupyromue oMronykieoTuAbL JIMIHaHbIe YacTUIIbI 110
HACTOSILEMY H300pETEeHHIO MOTYT TaKXKe JOCTABIATh HyKJICUHOBEIE KUCIOTHI, KOTOPEIE

COIPSKCHEI ¢ OAHUM WK HECKOJIBKUMU JTUTaHAaMHU.

@agMageBanecm&e KOMIIO3HUIIUH

JlumuaHeie 9acTUIE!, 0COOEHHO B COYETaHUH C TEPAlleBTUUECKUM areéHTOM, MOTYT OBITH
00pa3oBaHbl B BIIC (hapMalleBTHUCCKON KOMIIO3UIHHM, HAITPUMED, TAaKOH, KOTOpast
JOTIOTHUTEIBHO BKITIOYAET (hapMalleBTHUCCKY PHUEMIIEMEIH pa30aBuTe b, HATIOTHUTETE FIH
HOCHTEb, TAKOHM KakK (Pr3HOIOTHICCKI pacTBOpP WK (ochaTHbIi Oydhep, BEHIOPaHHEIH B
COOTBETCTBUH C MapIIPYTOM BBEICHUS M CTAHAAPTHOU (hapMaleBTHIESCKOM MPaKTHKOM.

B nekoToprIx BapraHTax BOILTOIMICHUS KOMITO3UIIUHY AJI JOCTaBKU MoJiekya MuPHK
OMMHCAaHBL. DTH COCTaBHI 3(P()EeKTUBHEI B MOHIKAIOIIEM PETYIMPOBAHUN YPOBHS Oelika U / WIH
MPHK 6Genkos-mumeneii. Ha akTHBHOCTD 3THX KOMIIO3UIHI MOKET BIHSTh TPUCYTCTBHUC
KaTHOHHBIX JUMHI0B M MOJISIPHOE COOTHOIICHUS KATHOHHOTO JUIIAA B COCTaBE.

B KOHKpeTHBIX BapHaHTaX BOILIOMICHMS (papMaIreBTHUSCKIe KOMIIO3UITIH, CONEPIKaIINe
JUTMIHBIC YACTHUIIB HYKJICHHOBBIX KHCIOT MOIYYaloT B COOTBETCTBUU CO CTAHAAPTHBEIMU
METOJaMU | JOMOTHUTSIRHO copepxaT (hapMaleBTHUSCKH TIPUEMIIEMBIH HocuTe b, Kak
MPaBILIO, (PU3NOIOTHUSCKUI PACTBOP OYAET UCTIONB30BAThCS B Ka4eCTBE (hapMaI[eBTHUECKU
MPUEMIEMOT0 HOCUTEIS. J[pyTre moaxoAsIie HOCUTEH BKIIIOUAIOT B ce0sl, HalrpuMep, BOIY,
Oydepusrit pactBop, 0,9% coneoit pactBop, 0,3% TIWIMH ¥ T.I1., B TOM YHCIE TIHKOTIPOTCHHEI
JUTS TIOBBIIICHHOM CTaOMIBHOCTH, TAKUE KaK allbOYMUH, JUITOTPOTEHH, II00YIHH U T.7. B
KOMITO3MIIMAXK, COMNEPIKAMIMX (DI3HOTOTHUSCKUN PACTBOP FUTH JPYTUES COJH, COASPIKAIINE
HOCHTEH, HOCUTEITh TPEANIOYTUTEIFHO N00aBIIeTCSA ToCie (GOPMUPOBAHS JIUITHTHBIX YACTHIL.
Takum 06pazom, Mocie TOro, Kak JIMITHIHAS KOMITO3HINS HyKISHHOBOM KUCIOTHI 00pa3yeTcs,

KOMIIO3WIIMN MOTYT OLITE Pa3BCCHEI B (I)apMaHGBTHHGCKH MIPUCMJIICMBIX HOCUTCIIAX, TAKHUX KaK



107

(PM3HOTOTHYECKIIT PacTBOP.

B pesynpTare hapmaneBTHUESCKHE TIPEIapaThl MOTYT OBITH CTEPILTU30BAHEI OOBITHEIM,
XOPOIIO M3BECTHEIMU METOIaMU CTEPILTU3AIH. BoIHBIE pacTBOPEI MOTYT OBITH YITAKOBAHBI TS
WICTIOTB30BAHMS WK POQIIETPOBAHEI B ACEITHUYSCKUX YCIOBHAX ¥ THOQIITH3UPOBAHEI,
TUO(GIIM3NPOBAHHEIHN MpenapaT KOMOMHUPYIOT CO CTEPIIIBHBIM BOJTHEIM PACTBOPOM TepeT
BBeJeHNeM. KoMIIO3UImi MOTYT coiepkaTh (papMalieBTHUSCKU TIPUEMIIEMBIEC BCIIOMOTATEIbHBIC
BeIIeCTBa, HEOOXOMUMBIE TS IPUOTIDKEHUS K (PU3HOIOTHUECKUM YCIOBUSIM, Takue kak pH
KOPPEKTOPHI U Oy(pepHBIe areHThI, areHTH TOHYCPETYIUPYIOHINE U T.I1., HATIPUMED, alleTar
HATpUS, JJAKTAT HATPUA, XJOPIJ HATPHS, XJIOPUJ KaJIHs, XJIOpH/ Kanblus u T.1. Kpome Toro,
JUTHTHAS CYCIIEH3HS MOXKET BKITIOYATh B ceOs TUIHIHbIE 3allUTHBIE areHThI, KOTOPBIS
3alUIIAIOT JUIUABI OT CBOOOIHEIX PAIMKATIOB U MOBPEKACHUN TIEPEKUCHBIMU JIUIHIaMU TIPH
xpaneHun. JInmopuibHEIe CBOOOTHO-PaTUKATLHEIC JIOBYIIKH, TAKHE KaK 0 ~-TOKO(EpOIT 1
BOJIOPACTBOPUMEIE KEIE30CIEIU(PIUSCKIE XeTaTHPYIOIIHE areHTEI, TAKHe Kak ()eppPHOKCAMUH,
SIBJISTIOTCS TIOIX O ASIIHMIL.

Kontentpatys TMIUaHONR 9acTHIIB! FUTH JTMIIT- HYKJIEHHOBAs KUCIOTA YaCTUIIEI B
(apMaleBTHUECKUX TperapaTax MOXKeT ITHPOKO BapBHPOBATECA, T.€. OT MCHEE UeM OKOJIO
0,01%, xak mpaswio, Wwix o MeHbiel Mepe okoso 0,05 - 5%, no uenasix 10 10 30% 1o Becy u
OyzeT BEIOpaHa MIPekae BCEro OT 00beMa KUAKOCTH, BI3KOCTH U T.II., B COOTBETCTBUH C
KOHKPETHBIM BRIOpAHHEIM CIIOCOOOM BBeAeH. HampuMep, KOHIIGHTPALHS MOXKET OBITH
YBEJIMYCHA, YTOOBI CHU3UTD HArPY3KY KUAKOCTBIO, CBI3aHHYIO C JICUSHHEM. JTO MOXKET OBITh
OCOOCHHO KeJIaTeIbHBIM Y OOJBHBIX ¢ aTePOCKIEPO30M, CBA3aHHBIM C 3aCTOMHON CepeuHOM
HEJ0CTATOYHOCTEIO WIHN TSKEIOH apTeprualbHOM runeprensueii. Kpome Toro, KOMILUIEKCHI,
COCTOSIIIUE M3 Pa3Apa)xaroiuX JUITHAOB, MOTYT OBITh Pa3BEACHEI IO HU3KUX KOHIICHTPAIIH,
YTOOBI YMEHBIIIUTE BOCTIAICHUE B MECTE BBEACHUSA. B 0HOI TpyIIe BAPUAHTOB BOILIONICHIIS
HYKJICUHOBBIE KUCJIOTHI OyyT UMETh MPIIAragMbIe STHKSTKH U OY/IyT UCIIONB30BATHCS IS
JVArHOCTUKH (¢ YKa3aHHEM HATHYHS TOTIOJHUTEIFHBIX HYKJICHHOBBIX KUCIOT). B 3TOM ciaydae,
KOJMYECTBO KOMILIEKCOB BBEICHUS OY/ET 3aBUCETh OT KOHKPETHOM HCIIONB3yEeMOM 3THKETKH,
0OJE3HEHHOTO COCTOSHUS, TMArHOCTUPYEMOTO TI0 MHCHHIO Bpaya, HO OOBIYHO COCTABISET OT
okoJ10 0,01 10 okoo 50 Mr Ha KIJIOrpaMM Beca Tena, MPEANOYTUTEIBHO OT okoio 0,1 10 okoio
5 Mr / KT MacChI TeJIa.

Kak oTMedanocs BBIIIE, JIUITH/T- TEPATICBTIUSCKUI areHT (HapuMep, HyKICHHOBBIC
KUCTOTHI) YaCTHUIIEI MOTYT BKIFOUATh B ceOst mommTiuieHrmnkonbs (PEG), MonuduimposanHbie
dbochomumaet, PEG kepamuast, wiu ranrmino3u Gyi- MOAUDUITMPOBAHHEIH U WK APYTHC

JIHUIIU b1, SCI)CI)CKTI/IBHLIG AJIA TIPS AOTBPAIICHUA WX OTPAaHUYCHMA arpCraiuu. HO6aBﬂ6HI/IC TaKux
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KOMIIOHCHTOB HC TOJLKO MPCAOTBPAIIACT CIIOKHEBIC arperarinu. CKOpeC, OHO MOXKCT TaKKC
CJIYXKHUTE CPCACTBOM T YBCIIMUCHHUA BPCMCHU ITUPKYIATINA U MTOBBIIICHUA JOCTABKU JIUTIUI-
HYKJICHHOBAAd KHMCJI0TAa KOMITIO3UIIMK B TKaHU-MUIIICHU.

.HI/IHI/IZ[-TepaHeBTI/ILIGCKI/II\/'I arecHT KOMIIO3UIIUU TAKXKEC MOT'YT OLITE OPEACTABJICHEI B BUAC
Ha6opa. KOMHHGKT, KakK mIpaBuio, 6y216T COCTOATH U3 KOHTCI‘/'IHCpa, KOTOpBIﬁ JCIIUTCA Ha STYCHKH
AJIA XpaHCHUA PA3JMYHBIX 3JJCMCHTOB KOMILICKTA. Komruiekr 6y11€T COACPKATH YaCTULIBI MIIN
(I)apMaHeBTHq6CKHe KOMITIO3UIINH, MTPECANIOUTUTCIIEHO B 00€3BOKEHHOM HIIH
KOHIICHTPUPOBAHHOM BHUAC, C UHCTPYKIHUAMU I10 UX PETrU/ipaTalii WIn p336aBH€HI/IIO n
BBCACHHIO. B HCKOTOPBIX BapraHTaxX BOIUIOLMICHUA YaCTUIBI COACPKAT aKTUBHOC BCUICCTBO, B TO

BpPEMA KaK B JPYTHX BapHaHTaX BOIUIOLICHUA OHU €0 HE COACPIKAT.

Cnoco0bl MPOU3BOACTBA

CrocoOBI M3rOTORJICHNS KATHOHHBIX JTUIH/IOB, TUMIHEIX YACTHUL, COJICPKAIINX UX, H
(hapMaleBTHUECKUX KOMITO3UIINH, COACPIKAIINX KATHOHHBIC JIUTIV/GI ¥ / VUTH JTUTTH/IHEIC
JaCTHULIBI OIIMCaHbI, HaIpuMep, B MexayHapoaHsix myoaukamusix NeNe WO 2010/054406, WO
2010/054401, WO 2010/054405, u WO 2010/054384, WO 2010/042877, WO 2010/129709,
WO 2009/086558 u WO 2008/042973, xaxxiasi 13 KOTOPBIX BKIIOUEHA B KAYSCTBE CCHUIKU B
ITOJIHOM 00BEME.

Crroco6BI TOMYUISHMS JIMITHAHBIX YacTUI M (PapMalleBTHUSCKIX KOMITO3HIIHIA,
coaep KaIlKX JUITHAHBIC YaCTHIIEl TAKXKE ONMUCaHbl, HarpuMep, B [lyomukanmsax CILIA NoNe
2004/0142025, 2006/0051405 1 2007/0042031, kaxxaas U3 KOTOPHIX BKIIOUCHA B KAUECTBE
CCBUIKH B IOJIHOM 00beMe. B jomonHeHue, Crioco0b! MOMYISHHS THITUAHBIX YacTHIl, B TOM
YHCIIe CBA3AHHBIX ¢ TCPATICBTHUSCKUM ar¢HTOM, HalpuMep, HyKJICHHOBBIME KHCIIOTAMH,
OIMMCaHBL. B OMMCAHHEIX 3/IeCh CITOCO0axX CMeCh JIUITHAOB ABISACTCSA coueTaHueM ¢ Oydepom
BOJHOTO pacTBOpa HyKJICHHOBOM KHUCIOTHI JJIS TIOTYUEHUS TIPOMEKYTOUHOM CMECH,
cojleprkalieil HyKISHHOBBIC KUCIOTHI, MHKATICYIMPOBAHHBIE B JIUITHTHBIC YaCTUIBL. B 0THOM U3
BapHAHTORB BOIUIOMICHUS MHKATICYIMPOBAHHBIC HYKIICHHOBEIC KUCIOTEI, IPUCYTCTBYIOT B CMECH
HYKJICWHOBAs KUCIOTa / TUTIHJ] B COOTHOIIEHUH OT MPUMEPHO 3 Mac % 1o mpuMepHo 25 mac%,
MPEATOYTUTEIRHO 0T 5 10 15% wmac. IIpoMexxyTodHas cMeCh MOKET OBITh OMIUOHATHHOTO
pasMepa JUIS TIOTYICHHS YaCTUIBI JIMITHUIO0B C HHKATICYINPOBAHHBIMU HYKJICHHOBBIMHU
KICIOTaMU, B KOTOPOM JINITHTHEIC TTOPITHH OTHOCIOWHOM BE3UKYIBI, IPSATIOUTUTEIEHO ¢
auamerpom oT 30 o 150 M, Goee mpeanoaTuTeNBEHO OT okoo 40 10 90 HM. pH 3aTem

IIOJHUMAIOT, YTOOLI HeﬁTpaJ'IHSOBaTL XOTs OBI 9acTh MOBCPXHOCTHLIX 3apA10B Ha JUIIN-
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HYKJIEHHOBEIE KHCIOTHI YaCTHIIaX, 00ECTIeUnBasi TEM CaMBIM XOTs ObI YACTHUHYIO
HEUTpaIH3alrio TOBEPXHOCTH JUIKI- HHKAIICYIMPOBAHHbIC HYKJICHHOBBIE KHCIOTHI
KOMITO3UIIHH.

Hanpumep, B 01HOM U3 BapHAHTOB BOILIOIICHHUS PacTBOP OJHOTO WU HECKOJIBKHIX
JUMUAOB (B TOM YHCIIE KATHOHHOTO JUIKAA JI000T0 U3 ONMCAHHBIX 3/1€Ch BAPHAHTOB
BOILJIOIICHH) B OpraHHIEcKOM pacTBOpe (HammpuMmep, 3TaHolie) moAarorosiaeH. Kpome toro,
pacTBOp OAHOrO WK OoJiee aKTUBHEIX (TepaleBTHUECKUX) areHTOB (TaKUX, Kak, HallpuMep,
Moaekynsl MUPHK wiu 1:1 monsipaas cMecs aByx Moaeky:n MuPHK) B Boanom 6ydeprnom
(nampumep, nurpat Oydep) pacTBope IPUTOTOBICH. DTH J[Ba pacTBOpa CMELIUBAIOT U
pas3baBAIOT ¢ 0Opa3oBaHMEM KOLIOUAHOM cycnen3uu yactull MuPHK nummaos. B ognoM
BapuaHTe BoILiomenus dacTuibl MUPHK numinos umeror cpeanuit pasmep gactur okosio 80-90
HM. B apyrux BapuanTax BOILTOLICHUS AucHepcuio GprisTpytoT depes 0,45 / 2 MUKpOHHEIE
(GUABTPEI, KOHIEHTPUPYIOT U AHAGIIBTPYIOT TTOCPEACTBOM TaHTCHIHANBHOM (puipTpaimuy. B
elle OJHOM BapHaHTe BOILUTOLICHMS KOHLEHTPALHIO ITOJIyIeHHOI0 IPOIYKTa JOBOAAT 10
npuMepHo 2 Mr/ M. B elie 0/JHOM BapHaHTE BOILIOIIEHUS MPOAYKT (IILTPYIOT, aCCITHICCKU
GIIBTPYIOT M yIakoBBIBaIOT. Kak ommrcaHo BbINIE, HEKOTOPEIE M3 3THX KaTHOHHBIX JIHITH/IOB
ABJBIIOTCA aMUHOKHCIOTHBIMU JIMIIMAAMU, KOTOPEIE UMEIOT 3apsbkeHHble pu pH Hinke pK,
AMHHOTPYIIIIEI ¥, TI0 CYLIECTBY HelTpansHel Ipu pH Bee pK,. ITH KaTHOHHEBIC JTUITHIIET
HA3BIBAIOT TUTPYEMBIMHU KaTHOHHBIMHU JIMITHIAME X OHH MOTYT OBITH HCIIOJIb30BAHE] B
KOMITO3HIIFSIX C MICTIONB30BAHIEM JIBYX 3TAIOB. BO-TIePBEIX, TUMH/HEIC MY3BIPBKH MOTYT OBITH
chOpMHPOBAHEI IPH HI3KOM pH ¢ THTPYEMBIM KaTHOHHEBIM JHITHAOM U IPYTUME KOMIIOHCHTaMHU
BE3UKYJ B IPHCYTCTBHH HYKJICHHOBEIX KHCIOT. TakuM 00pa3oM, My3BIPEKE OyayT
WHKATCYIMPOBAHE] U BOBJICKYT HYKJICHHOBEIC KHCIOTEL BO-BTOPEIX, IIOBEPXHOCTHEIN 3apsi
BHOBb 00Pa30BaHHBIX ITy3BIPEKOB MOKET OBITH HEMTpaIH30BaH yReauueHueM pH cpenst 1o
ypoBHA BhIIe pK, HACTOSAIIEr0 TUTPYEMOT0 KaTHOHHOTO JIUIH/A, T. €. K pusnongornaeckomy pH
i Beie. OcoOeHHO MPEMMYIIECTBEHHBIC aCTIEKTEI 3TOTO TPOLiecca BKIIOYAIOT B ce0s
MOBEPXHOCTHOE yIAJICHHE C JI000H MOBEPXHOCTH aIcOPOUPOBAHHEIX HYKJICHHOBEIX KUCIOT, B
pe3yabpTaTe HyKJICHHOBEIC KMCIOTE JOCTABISIOTCS CPEACTBAMHU, KOTOPEIE UMEIOT HEUTPATHHYTO
MOBEPXHOCTD. JIMTIOCOMBI, IV JTMITHIHEIC YACTHIIEI, MMEIOINE HEUTPATBHYIO TOBEPXHOCTE, KaK
oxuaeTcs, OyayT u3beraTs OBICTPOro BRIBEICHNA W3 OOpaIleHus U U30eraTh ONpeaeICHHOM
TOKCHYIHOCTH, KOTOpas CBsI3aHa ¢ KATHOHHBIMH JTHIIOCOMaMH TIPEnapaToB. J[omoTHUTe b HEIE
MOAPOOHOCTH, KACAIOIIMECs 3THX BHJIOB UCTIOJIBE30BAHUS TAKUX THTPYEMBIX KaTHOHHBIX JIMIHIOB
B ITOTYYEHHH HYKJICHHOBBIE KUCJIOTHI- TUIHABI HacTHI] MpuBeeHEl B mateHTe CILIA 6287591 u

nateute CLLIA 6858225, koTopble BKAIOUCHEI CIOJa B KAUECTBE CCBLIKH.
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Hano Takxke 0TMETUTE, UTO My3bIPEKH, KOTOPEIE 00pa3yroTcst TAKUM 00pa3oM,
obecrieunBaloT 0Opa3oBaHKe OJJMHAKOBOTO pazMepa My3bIpbKa C BLICOKUM COJIepKaHIeM
HYKJIEHHOBEIX KUCI0T. KpoMe Toro, my3bIpeKH MOTYT HMETE pasMmep oT npumepHo 30 10
mpuMepHo 150 HM, Gonee mpeAmouTHTENRHO 0T 0k010 30 10 okomo 90 HM.

He >xemast GBITH CBA3aHHBIM ¢ KaKOW-THO0 KOHKPETHOM TeopHeH, cunTaeTcs, YTo camast
BEICOKast 3(P(HEKTUBHOCTE MHKATICYIALUM HYKICHHOBBIX KUCIIOT SBISETCS PE3yabTaTOM
NIEKTPOCTATHYECKOTO B3aMMOASHCTBUS TpH HI3KUX 3HaueHusix pH. 1lpu pH kuciom
(nanpumep, pH 4,0) TOBEepXHOCTD My3BIPEKOB 3apsKeHA U CBA3ZLIBACT YaCTH HYKJICHHOBEBIX
KHCJIOT OCPEACTBOM 3IEKTPOCTAaTUIECKUX B3auMoaecTBUM. Korna BHeHuM KuCIbi Oydep
3aMeHsIOT Oosiee HeUTpanbHBIM Oydepom (Hampumep, pH 7,5) Ha HOBEPXHOCTH JIUIMTHON
JACTHULBI WK JIMIIOCOMBI HEUTPATH3YIOTCA, UTO TO3BOJISET 1000 BHEIIHEH HyKJICHHOBOK
KHCII0Te OBITh yaaneHHoH. bosee moapoOHas HHGOPMAIIHIO O TIPOLECCe TOTYICHHS TPHBOIUTCS
B Pa3IMYHBIX U3AaHISIX (HanpuMep, nateHT CLIA 6287591 u matent CILIA 6858225).

B cBs13U ¢ BBIIEH3I0KEHHBIM, CIIOCOOBI OIYISHHUS JTUMHUIE! / HyKJICHHOBBIE KUCIOTH
COCTaBOB OIMCAHEL. B omucaHHBIX 3/1ech crocobax, cMech JIMIHIOB B COUETaHHU ¢ Oydepom
BOJTHOTO PacTBOpa HyKJICHHOBOK KHCIOTHI AJIs MMOIY4YEHUs IPOMEKYTOUHBIX cMecel,
coJeprKaIlliX HyKJIEHHOBBIE KHUCJIOTH], HHKAIICYIMPOBAHHbIC B JIMIMIHBIC YacTHUIIbI, HAIpHMED,
TJIe HHKAICYTHPOBAHHBIC HYKJICHHOBEIC KHUCIOTHI, IPHUCYTCTBYIONINE B HYKICUHOBAS KHCIOTA /
JUTHJ] OTHOLIEHUH npuMepHo oT 10 Mac% a0 npumepHo 20% mac. lIpoMexyTodHas cMech
MOKET OBITH ONMIIOHATHHOTO pa3Mepa IS TIONyICHUS YACTHIIBI JIUTIFIOB C
WHKATCYTUPOBAHHBIME HYKJICHHOBBIME KHCIOTaMH, B KOTOPOU JIMIIM/IHEIC TOPIMA
MPEACTABISIOT CO00M OMHOCTONHBIC BE3UKYJIEI, MPEAIOYTHTENEHO ¢ fuameTpom ot 30 10 150
uM, Ooree pennoaTuTensHo oT 40 1o 90 uM. pH 3aTeM MOTHUMAIOT, YTOOBI HEUTPATH30BATE
XOTs OBl HacTh TIOBEPXHOCTHBIX 3aps/IOB Ha TUITHI-HYKJICHHOBEIC KUCIOTH YacTHIIAX,
obecrieunBast TeM CaMbIM XOTs ObI YACTHUHYIO HEHTPATH3ALMIO TOBEPXHOCTH JIUTIHI-
WHKATCYIUPOBAHHBIC HYKJICHHOBEIE KHCIOTEI KOMIIO3HIIUH.

B HekoTOpEIX BapHaHTaX BOILTOMICHHS CMECh JIMIIM/OB BKIIOYAET, TI0 MEHBILIEH Mepe,
7IBA JUITUAHBIX KOMIIOHEHTA: IEPBEIA KOMIIOHEHT - JHITH/IBI, KOTOPBIE BEIOUPAIOT U3 JHUITHIOB,
KoTopbie umeroT pK,, kxak karronnsie tunmasl npu pH uwke pK, u neiitpansueie npu pH Brime
pKa, ¥ BTOPOIT KOMIIOHEHT - JIUTIH/BL, KOTOPEIC BEIOMPAIOT U3 JIMIHIOR, KOTOPEIE MPETATCTBYIOT
arperamyy 4acTUI Bo Bpemsl (GOPMHUPOBAHKE JIUIIH- HyKJICHHOBAs KHCIOTa JacTHll. B
KOHKPETHBIX BapHaHTaX BOILTOLICHUS aMHHOIHITHIBI ABISIOTCS KATHOHHBIMH JTHITHTaMH.

[Ipu npuroToBIEHUK HYKICHHOBBIC KUCIOTHI-TUIIH YACTHL], CMECh JIUITUIOB, KaK

IpaBUJIO, ABIIACTCA PACTBOPOM JHUIIMIOB B OPTaHUICCKOM PAaCTBOPUTCIIC. JTa cMeCh JIUITHJI0B
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MO3KeT OBITH BEICYIIICHA C 00pa30BaHKEM TOHKOH IUICHKH WK THO(IIM3HPOBaHa ¢ TIOTyUCHHEM
MOPOIIKa, TPEKIC YeM THAPATHPOBaHA ¢ BOAHBIM OydepoM 1t GOopMUPOBAHHUS JIUTIOCOM.
Kpome Toro, B mpeAIOUTHTEALHOM CIIOCO0E, CMECH JIHUIHA0B MOTYT OBITH PACTBOPEHE! B BOJIE,
CMEILIaHHON CO CIIUPTOM, TAKUM KaK 3TaHOJ, U 3TOT CIIUPTOBOM pacTBOpP M00ABISAIOT K BOTHOMY
Oydepy, B pe3yabTaTe MPOUCXOAUT CIIOHTAHHOE 00pa3oBaHue JUIIOCOM. B GoIbIInHCTBE
BAapHAHTOB BOIUIOIICHUS CIIMPT UCIIOJIB3yeTCsS B TOM BHJE, B KOTOPOM OH UMEETCS B IPOJaxKe.
Hanpumep, 3TaH01 MOXKET HUCTIOIB30BaTECS B KadecTBe abcomoTHoro stanona (100%), uiu 95%
9TaHojIa, OCTAIBHOE - BoAa. ITOT crocob Goaee moapobHo ommcal B mareute CLIA Ne
5976567).

B onnoM BapraHTe BOILIOMICHUS CMECh JIMITHJIOB MPEACTaBIACT cOO0M cMeCh KaTHOHHBIX
JUNUAOB, HEUTPATBHBIX JUIHUIOB (KPOME KaTUOHHBIX JHIIUI0B), CTEPUHOB (HallpuMep,
xonecreput) U PEG-Moandumposanseix aumioB (Hanpumep, PEG-DMG win PEG-DMA) B
CIIMPTOBOM pacTBOpuUTele. B IpenouTuTenbHbIX BapHaHTaX BOILIOLICHUS CMECH JIUIHOB
COCTOUT B OCHOBHOM M3 KaTHOHHBIX JUITUA0B, HEUTPaJbHbIX JUMHAOB, XonecTeputa u PEG-
MOJIUGHUIUPOBAHHEIX JTUIM/IOB B CIMPTE, OoJiee MPeIIouTHTEIBHO TaHone. B apyrux
IIPeIOYTUTEIbHEIX BapHaHTaX BOILTOLIEHHS IIEPBBIN PacTBOP COCTOUT U3 YKAa3aHHOM BEILIE
CMECH JIUIHO0B B MOJIIPHOM COOTHOMIEHUH puMepHO 20 -70% KaTHOHHOTO Junuia : 5 -45%
HeUTpaTbHBIX JUIHAOB : 20- 55% xonectrepuna : 0,5- 15% PEG-MoauduumpoBaHHEIX JTHITHIOB.
B eme Gonee mpeAnouTHTEIEHOM BApHAHTE BOIUTOLICHUS, TIEPBEIA PACTBOP COCTOUT B OCHOBHOM
W3 CMECH KaTHOHHEIX JIMITH/IOB, BEIOPAaHHBIX W3 JHITHIOB, ONHCaHHEIX B Tabmumax 1-5, DSPC,
Chol u PEG-DMG wm PEG-DMA, Gornee npeAnouTHTETEHO B MOTSIPHOM COOTHOIICHHIN
mpuMepHo 20-60% katroHHoro aumuaa : 5- 25% DSPC: 25 -55% Chol : 0,5-15% PEG-DMG
i PEG-DMA. B KOHKpETHBIX BapHaHTaX BOIUIOMIEHUS MOJSPHOE JUITHAHOE OTHOILLIEHHE
coctaeisiet mpumepHo 40/10/40/10 (Mon.% xatuoHubix aummaoB / DSPC/Chol/PEG-DMG wiu
PEG-DMA), 35/15/40/10 (Mo11.% xatuonubix aurmaoB / DSPC/Chol/PEG-DMG wim
PEG-DMA) wu 52/13/30/5 (Mo1.% xatuoHHBIX JUTHAOB / DSPC/Chol/PEG-DMG unu
PEG-DMA). B npyroii rpymie npeArnouTUTENbHEIX BApHAHTOB BOILTOMIEHUS HEUTpaTbHEIS
JIUIUAEL B 3THX KoMnosunuax 3aMmensiorcs POPC, DPPC, DOPE wiu SM.

Jlummanas cMeck SIBISieTCsl coueTaHueM ¢ Oy(hepHBIM BOJTHBIM PACTBOPOM, KOTOPBIN
MOKET COJCPKaTh HyKIEHHOBEIE KHCIOTEL. BydepHbIil BOTHEIN pacTBOp, Kak MPaBUIIO, PacTBOP,
B KoTopoMm Oydep nmeet pH menbine, yeMm pK, TpOTOHMPOBAaHHEBIX JTHITHIOB B CMECH JIMTIHOB.
[pumepr! noaxoasmux O6ydepoB BKIOUAIOT LUTpat, ¢pocdart, anerar, u MES. Ocobenno
TpeANOUTHTENbHEIM OydepoM sBsieTcs MTpaTHEI Oydep. Ipennourntensubie Oydeprt OyayT

HaxoIuTheA B AuanazoHe 1-1000 MM 1o aHHOHY, B 3aBUCUMOCTH OT XMMUM HYKICHHOBBIX
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KHCJIOT MHKATICY/SIMY, ¥ ONTHMHU3ALMK KOHLIEHTpaluu Oydepa MOTYT OBITh CYIIECTBEHHBIMHU
JUTSL IOCTYDKEHUS BEICOKUX YPOBHEH 3arpy3ku (cM., HarrpumMep, matent CIIA 6287591 u nateHT
CLLIA 6858225, kax bl U3 KOTOPBIX BKIIOUSH B KAUECTBE CCHUTKU B TIOTHOM 00beMe). Kpome
TOTO, YHCTYIO BOAY MOAKUCIIOT 10 pH 5-6 ¢ ximopunoM, cyabpaToM U T.11., KOTOPEIE MOTYT
OBITH TOJIE3HEL. B 3TOM citydae, OH MOXKET OBITh MOAXOJAIINM, YTOOI 106aBUTH 5% pacTBOP
[UTIOKO3E] IJIH JIPYToe HEMOHHOE PacTBOPEHHOE BELIECTBO, KOTOpoe OyaeT OanaHCHpOBaTh
OCMOTHUECKHUI MOTEHIIHAT Yepe3 MeMOpaHbl YaCTUIIBI, KOTIa YaCTUIIbI TUATU3YIOTCS IS
yAAICHUs STaHoja, yBeaudeHus pH, win cMemuBaioTes ¢ GpapMaleBTUISCKH TPHUEMIEMbIM
HOCHTEJIEM, TAKUM Kak OOBIMHBIN (usnogorunyeckuil pacteop. KoaudecTBo HyKIeHMHOBBIX
KHCIIOT B 6ydepe MOKeT BapbUpOBAaThCs, HO 0OBIYHO cocTaBisieT ot okono 0,01 mr / ma 1o
okoa0 200 Mr / M1, 6oJee mpeaANOYTUTENBHO OT 0Ko1o 0,5 MT / MiT 10 0k0J0 SO MT / MJI.

Cmech muImioB 1 Oy¢epHOro BOJAHOTO pacTBOPA TEPANeBTHICCKUX HyKICHHOBBIX
KHCJIOT 00BEeIUHAIOT, YTOOBI 00eCIIeUUTh IIPOMEKYTOUHEIE cMecH. 1IpoMexxyToUHBIe cMecH, Kak
MPABUIIO, SBJISIOTCS CMECHIO JIHMITUIHBIX JaCTHULl, UIMEIONINX HHKAICYJIUPOBAHHBIEC HYKICHHOBEIC
KHCIOTEL. KpoMe Toro, IpoMeKyTouHas CMeCh MOXKET TakXKe COAep KaTh HEKOTOPYIO 4acTh
HYKJIEUHOBEIX KHCJIOT, KOTOpPBIE KpErsTcs K MOBEPXHOCTH JUIMHUAHON YaCTULIBI (JIUITOCOMBI MU
JUNUAHBIX IIy3BIPEKOB) 32 CYET HOHHOTO IPUTSKEHUS OTPUIATENBHO 3apsHKEHHBIX
HYKJIEHHOBEBIX KUCIOT ¥ MOJOXKUTENBHO 3apsKCHHBIX JTHITHIOB HA TIOBEPXHOCTH JIHITHTHBIX
YacTHUL (AMUHOJIHITIIOB WX IPYTUX JHITHIOB, COCTABIISIOMIMX POTOHUPOBAHHBIN TIEPBEIi
KOMITOHEHT JTHITIOB, TTOJOXKHUTEIBEHO 3apsHKCHHBIX B Oydepe ¢ pH mensine, yem pK,
MPOTOHUPOBAHHOM TPYIIIEI JIUTHIO0B). B 0HOH rpymIie NpeamnoYTUTEeNbHBIX BAPUAHTOR
BOILIOLICHHS CMECH JIIHJIOB SBISIETCS CIIMPTOBEIM PACTBOPOM JIHITHIOB K 00BbEMBI KaXKIO0TO U3
PacTBOPOB PErYIUPYETCs TAKUM 00pa3oM, UTO TOcae KOMOUHALINH, B PE3yIbTaTe COICPKAHUC
QJIKOTOJISt COCTABISIET OT puMepHO 20% 1o 06BseMy 710 okouo 45% 1o o6vemy. Criocob
o0beanHEHNs cMeceil MOKEeT BKITIOUATh B ce0sl TI0ObIC N3 MHOKECTBA MPOIIECCOB, YacTO B
3aBUCHMMOCTH OT MacIITaboB MPOM3BOICTBA cMecH. Hampumep, mpu obmemM o6beMe, KOTOPEIi
coctapisiet okoo 10-20 Mt wim MeHee, pacTBOPEI MOTYT OBITE 0OBETUHEHEI B TIPOOUPKE U
nepeMeiaibl BMECTE ¢ MOMOIIBIO BUXPEBOTO cMecuTensd. KpymHoMacTabHEbIe MPOLecChl MOTYT
OBITH OCYIIIECTBICHEI B COOTBETCTRYIOLICH TIOCY/I€ CEPUITHOTO TIPOM3BOICTRA.

OmninoHaNBHO, TUTH/-WHKATICYTUPOBAHHEIN TepaleBTHICCKUN areHT (HarpuMep,
HYKJIEHHOBEIE KHCIOTE) KOMILIEKCEI, KOTOPBIC MOMYYIaloT IMyTeM OOBEAMHEHHS CMECH JIMIHIOB
1 OydepHOTo BOAHOTO PAacCTBOPa TEPANEBTHYECKOTO areHTa (HyKJICHHOBBIC KUCIOTEI) MOXET
OBITH paccUMTaH AIS JOCTIDKCHUS KEIaeMOT0 JHana3oHa pa3MepoB ¢ OTHOCUTENEHO Y3KUM

paciupecaACIACHUECM Pa3MePOB JTUIMMAUIHBIX YaCTHUILL. Hpe}Il’IO‘-ITI/ITeJII)HO, KOMIIO3UIIUN
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mpescTaBIeHHBIE 37ech OYyT TaKoro pazMepa, YTOOBI CpeIHUM JHaMeTp COCTABISI OT OKOJIO
70 no oxoao 200 uM, Goaee IpeANOUTUTENLHO 0T 0KoJ0 90 710 okosio 130 um. HekoTtopeie
METOBI JOCTYIHEI /UIS ONpeAeeHUs pa3Mepa JUIIOCOM HYKHOTO pazmepa. OnuH crnocod
kanubporku onucan B natente CUIA Ne 4737323, KoTOpEbIi BKIIOUECH CIOAa B KAUECTBE CCHLTKH.
Y pTpa3BykoBoe 00IyUeHHE CYCIICH3UH JUIOCOM JHO0 C MOMOIIBIO BAaHHEI JIMOO
YABTPa3BYKOBBIM 30HJ0OM IIPOU3BOAUT TIOCTENIEHHOE YMEHBIIEHNE Pa3MEPOB BILTOTH O MEJIKHX
onHocaoMHBIX Be3ukya (SUV) menee 0,05 mxM B pazMepe. ['oMmorenusanus ABasieTcs Apyrum
CI0co00M, KOTOPBIH ONUpaeTcs Ha CABUT SHEPTUH (PparMeHTOB OONIBIIMX JUIIOCOM Ha Oonee
Menkue. B 00bMHO# mpolieaype roMoreHu3alii, MHOTOCIOWHEIE ITy3BIPEKH IUPKYIUPYIOT
qyepes3 CTaHJapTHEIN SMyIbCHOHHEBIN TOMOT€HU3aTOP 70 BEIOPAHHOIO pa3Mepa JUIIOCOMEL, Kak
npaguio, mpuMmepHo ot 0,1 1o 0,5 MkM. B 06oux crocobax pacmpeesieHue YacTHIl IO pa3Mepam
MO>KHO KOHTPOJIHPOBAThH C IOMOLIBIO OOBIMHOTO Ja3epHOro IyUKa OIpeeIeHIs pa3Mepa
qacTull. s HEeKOTOPEBIX CIIOCOO0B 3/1€Ch UCIIONB3YETCs SKCTPY3Us IS MONYyUSHI OJHHAKOBOI'O
pasMepa Imy3bIpbKa.

OKCTPy3Hsl IUIIOCOM KOMIIO3UIIMHU uepes3 IONUKapOOHaTHYI0 MeMOpaHy ¢ He0OIBIINMUI
MOpaMHU WIN aCHMMETPUUHYIO KEpaMIUecKylo MeMOpaHy JaeT B Pe3yJbTaTeé OTHOCUTENBHO
4eTKO OIIpe/Ie/IEHHOE pacipesaeneHue o pasMepaM. Kak mpaBuiio, CycreH3us NpoIryCcKaeTcs
LIUKJIMYECKU uepe3 MeMOpaHy OJIMH FUTH HECKOJBKO pas, TOKa He TIOCTUTACTCS JKETaeMoe
CIOXKHOE paclpeseiceHe pa3Mepa JUIocoM. JIMToCOMBI MOTYT TOCAEIOBATEALHO
BEITABIUBATHCS Yepe3 MeMOPaHBI ¢ MEHBIIINIMH TIOPaMH, YTOOBI TOCTHYE TIOCTEIICHHOTO
COKpalIeHMs pa3Mepa JUIOCOM. B HEKOTOPBIX ClTydasiX, TUIKUA-HyKISHHOBAs KICI0Ta
KOMITO3UIIHHM, KOTOPEIE 00pa3yroTCsl, MOTYT OBITh CIIONB30BAHEI €3 KATHOPOBKH.

B xoHKpeTHBIX BapuaHTax BOILUIOLICHHUS CIIOCOOBI JOTIOHUTEIBHO BKIIIOYAIOT CTAIHIO
HeUTpanu3alry, 10 MEHBIIEH Mepe, HEeKOTOPBIX U3 TTOBEPXHOCTHEIX 3aps/10B Ha JIUITHUAHON
JacTH JIMITHA- HyKJIEHHOBas KHCIOTa KOMIIO3UIMHU. [1o MeHbIIeit Mepe, YacTUIHO HEUTpaTu3ys
MOBEPXHOCTHEIC 3apA/bl, PAa3HHKAIICYTHPOBAHHAs HYKICHHOBAs KHCIOTa, OCBOOOKIACTCSA C
TMOBEPXHOCTH JTMITUAHEIX YaCTHIL M MOKET OBITh yalleHa U3 COCTaBa MPH UCTIOIb30BaHUT
OOBIYHEIX METOJI0B. lIpeAnouTHTEeNbHO, Pa3sHHKATICYTHPOBAHBIC M TIOBEPXHOCTHO-
aJcopOupOBaHHbIC HYKJICHHOBBIC KUCJIOTH YAATSIOT U3 TIOTYUCHHON KOMIIOZUIMH TyTeM
obmena Oydepubix pactBopoB. Hampumep, 3amena uutpat 6ydepa (pH oxono 4,0,
HCTIONB3yeMBIi aist popmuposanust coctaBoB) Ha HEPES Gydepurrit conesoii (HBS pH okouno
7,5) pacTBOp, MPHUBOAUT K HEUTpaTM3aIlii MOBEPXHOCTH JTUTIOCOMBI H HyKJIEHHOBBIE KHUCJIOTHI
BEICBOOOKIAIOTCS € TIOBEPXHOCTH. BBICBOGOKIEHHEBIE HYKICHHOBEIC KHCIOTE MOTYT OBITh

YAAJICHbI C TIOMOLIBIO XpOMaTOFpa(I)HH C UCIIOJIBE30BAaHNECM CTaHAAPTHBIX CHOCO60B, a 3aTCM



114

nepeBeneHsl B 6ydep ¢ pH Beime pK, HCTIOTR30BaHHEIX JIUITHIOB.

OnmuoHAIEHO TUTHHBIC IY3EIPEKHE (T. €. JIUITHIHBIC YacTHIBI) MOTYT OBITH
c(hopMUpPOBAHEI IIyTeM THIpaTalliy B BOJHOM Oydepe 1 GOPMIPOBAHUS C HCIIOIB30BAHUEM
TM060T0 M3 COCOOO0B, OTIMCAHHEBIX BEIIIE, 1O BBE/ICHUS B X COCTAB HYKJICHHOBBIX KHCIOT. Kak
OTIMCAaHO BhIIIE, BOAHEIN Oydep nomker umets pH minke pK, amunonuminos. Pacteop
HYKJICHMHOBEBIX KHCIOT MOTYT OBITh JJOOABICH B 3TU MPEABAPUTENLHO C(hopMUpOBAHHEIE
Iy3BIPEKU. J[71s1 oOecTieueH s MHKAICYIAINN HYKJISHHOBBIX KUCJIOT B TaKUe "TIPEIBAPUTENBHO
copMupoBaHHBIE" MY3RIPEKU CMECH JIOJDKHA CONEPIKAThH alTKOT0JIb, TAKOK Kak 3TaHOI. B coydae
3TaHOJa, OH JOMKEH MPUCYTCTBOBATH B KOHLIGHTpAimu OT 0kojJ0 20% (M/M) 10 okosno 45%
(m/M). KpoMe Toro, MoskeT OBITh He00X0IMMO HarpeTh CMECh TPEABAPUTETHHO
c(OPMUPOBAHHEIX IMy3BIPEKOB ¥ HYKJICHHOBEIX KHCIOT B BOJHOM CMECH STaHOIBHOTO Oydepa 1o
TeMIepaTypsl oT 0koa0 25 °C g0 okono 50 °C B 3aBUCHMOCTH OT COCTaBa JUIKUHBIX BE3UKYI U
XapakTepa HyKJIEHHOBOM KUCIOTH . T0 OyJeT OUEBUIHO IS CIEHHAINCTA B JaHHOK 00iacTi,
YTO ONTUMU3ALMA [IPOLecca HHKATICYISIMY /IS JOCTIDKEHIS JKeIaeMOro YPOBHS HYKICHHOBBIX
KHCJIOT B JIMIIMAHBIX BE3UKYNaxX MOTpeOyeT MaHUIY IS IMY IEPEeMEHHBIMHU, TAKMMHU KaK
KOHIICHTpaIHs ATaHoIa ¥ TeMiepartypa. [IpuMeps! moaxoAsIuX yCaoBUMA I MHKATICYIAIUN
HYKJICHHOBEIX KUCITOT puBeneHE! B [Ipumepax. [locie Toro, kak HyKIEHHOBEBIC KUCIOTEI
3aKTIOYCHEI B TIPEABAPUTEILHO C(HPOPMUPOBAHHEIC My3bIPEKH, BHEIIHUN pH MOXeT OBITH
YBEJIMYCH JUIA, TI0 MCHBIICH Mepe YacTHIHOM, HeUTpaTH3aiky 3apsiia MOBEPXHOCTH.
PasuHKancymupoBaHble U IIOBEPXHOCTHO aICOPOMPOBAHHEIC HYKICHHOBEIC KUCIOTEI MOTYT OBITH
yAaJeHBI KaK OIMHCAHO BEIIIE.

Crioco0bl JeueHHs

JlumuaHbIe 9acTHIE M KOMIIO3HUIINH, OTIHMCAHHEIC 3716Ch, MOTYT OBITH MCTIOTB30BAHBI IS
PA3IMUHBIX 1IeJICH, B TOM YHCIIE JOCTaBKH CBSI3AHHBIX FUTH MHKAICYIHPOBAHHEIX
TEPaneBTHICCKAX areHTOB K KJIETKaM, Kak in1 vitro, Tak u in vivo . COOTBETCTBEHHO, CIIOCOOEI
nevueHus 3a00IeBaHMN WIH HAPYLIICHUH Y cyOBEKTa, HY:K/IAIOLIeTOCs B 3TOM, MOTYT BKIIOYATh B
cebsl KOHTaKT CyOBeKTa ¢ JIMIUIHON YacTUIICH, CBSI3AHHON C MOAXOISIINM TEePaNCBTHICCKAM
CPEACTBOM.

Kak ommcano 31ech, TMIIIHBIC YaCTHIIB OCOOEHHO TIOIE3HBI TSI JOCTABKH
HYKJIEMHOBEIX KUCIIOT, B TOM YKcIe, Hanpumep, Moinekyn MuPHK u miasmuza. TakuM obpazom,
JUMHIHBIC YaCTHLEI ¥ KOMIIO3UIIMK MOTYT OBITH MCTIONB30BAHBI [Tl MOAY SN 3KCIIPECCHH
LIEJICBBIX TCHOB U OEKOB, KaK in Vitro, Tak U in vivo, MyTeM KOHTaKTa ¢ KICTKaMHU JIMITHIHEIX

JacTull, CBA3aHHBIX C HYKJ'IGI/IHOBOI\/'I KI/ICHOTOI\/'I, KOTOpasA CHIKACT 3KCIPECCUIO TCHOB MUIIICHEH
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(mampumep, MuUPHK) min HyKJIIEHHOBEIX KHUCIOT, KOTOPBIE MOTYT OBITH HCITOTB30BAHEI JITIS
YBEJIMUYCHHS SKCIIPECCHI HY')KHOTO Oenka (HampuMep, TUIa3MUIEI, KOTUPYIOIMISH HYKHEIH OeT0K).
JlummHele 9acTUIEI MOTYT OBITE HCIIOTB30BAHEI JIJIS IOCTABKH TEPAEBTHUSCKUX

areHTOB B KIIETKY, i1 Vifro UM in vivo. B KOHKPETHBIX BapHaHTaX BOIUIOLICHUS
TEPaeBTUICCKII areHT MPeICTaBIseT cO00¥ HyKIEHHOBEIE KUCIOTHI, KOTOPBIE TIOCTYMAIOT B
KJIETKY ¢ TIOMOIIBI0 HYKJIEHHOBBIX KHCIOT- JTUMMIHBIX YacTHIl. B TO BpeMs Kak claenyromee
OTIHCaHKEe PA3TMYHBIX CIIOCOO0B PUMEHESHUS JUITIHBIX YaCcTHI] ¥ CBI3AHHBIX C HUMHU
(bapMaleBTHIECKUX KOMITO3HIIMIH SBISAETCS MPHMEPOM OIKCAHNS CBA3AHHBIX C HYKICHHOBON
KHCIOTOM- JIMITMAHBIX YaCTHII, CIeTyeT MOHUMATh, YTO 3TH CIIOCOOBI M KOMITO3UIIMK MOTYT OBITH
JIETKO TIPUCTIOCOOICHEI TSl TOCTABKU JTF0O0T0 TePareBTHIECKOro CPEACTBA IS JTCUSHUS
mo6oro 3a00aeBaHUs WK PACCTPONCTBA, KOTOPBIE BRIMTPAIOT OT TAKOTO JICUESHUSI.

B HexoToprIX BapraHTaxX BOILIOLIEHHS CIIOCOORI BBEACHUS HYKJIEHHOBEIX KHUCIOT B
KJIETKY OmHcaHbl. [IpeanodTurensHble HYyKICHHOBBIE KUCIOTHI s BBEICHUS B KIETKH -
MUPHK, uMMyHOCTUMYIHpYIOMIKE OTUTOHYKICOTH/E], IL1a3MI/IbI, aHTHCMBICIOBEIE U
PpUOO3UMEL ITH CIIOCOOBI MOTYT OBITH BBITIOTHEHBI TP KOHTAKTE YACTHUI] WITH KOMITO3HIIUH ¢
KJIETKaMH B TeYCHUE TIepro/ia BpeMeHH, JOCTATOYHOTO ISl BHYTPUKIETOYHOM TOCTABKHL.

Kommozummm MoryT aicopdbupoBaThest IPaKTHIESCKH B JTI000# THIT kKiaeTok. [locre
a7copOupOBaHs, HyKICHHOBEIC KHCIOTHI-THITHAHBIC YACTHIIEI MOTYT OBITH JTHO0
SHAOIMTHPOBAHBI YACTHYHO KJISTKAMH, ITyTeM 0OMeHa JIMITHIOB ¢ KIETOYHBIMH MeMOpaHaMu,
WK CIUBAIOTCA ¢ KiIeTkaMu. [lepenaya Wity BRIIOUEHVS B COCTaB HYKJIIEMHOBOKHCIOTHOMN 9acTH
KOMIUTEKCa MOXKET OCYIIECTBISATHCS ¢ MTOMOIIBIO TF000T0 13 3TUX myTeil. He skemast ObITh
OTPaHUYCHHBIMU, MOYKHO CUHTATh, UYTO B CIyUYae YaCTHII, TIOCTYITHUBIIUX B KIETKY IIyTeM
SHIOIUTO3a, YACTHIIH 3aTeM B3aNMOICHCTBYIOT C SH0COMHOI MeMOPAHOM, YTO MPUBOINT K
JecTabuIM3alui MeMOPaHsl SHI0COM, BO3MOXKHO, ¢ 00pa3oBaHeM HeOUCITOWHOM (askl, B
pe3yIbTaTe uero MPOUCXOANUT BBEJACHIE HHKATICYIMPOBAHHBIX HYKJICHHOBBIX KHUCIOT B
IUTOIUIA3MY KISTKU. TOYHO Tak e B CJIydae MPsIMOTO CIVSTHUS YaCTHUI] ¢ KISTOTHOM
IUTa3MaTHISCKOM MeMOpaHo, KOT/1a TIPOMCXOUT CIISIHUE, JIMTOCOMATbHAST MeMOpaHa
VHTETPUPOBAHA B KICTOYHBIC MEMOPAHBI U COISPKUMOE JTHITOCOMBI KOMOMHUPYETCS C
BHYTPUKJICTOUHOM KUAKOCTEI0. KOHTaKTHI MEX Ty KIETKAMU W JTHITHA-HYKJICHHOBEIE KUCIOTH
KOMITO3UIIMSAMH, KOT/Ia IPOBOMSATCS iR Vitro, MPOUCXONAT B OMOIOTHISCKH COBMECTUMOM Cpee.
KoHtmenTparys KOMIIO3UIINNA MOXKET BaAPBHPOBATHCS B 3aBUCHMOCTH OT KOHKPETHOTO
MIPUMEHEHUSI, HO OOBIYHO COCTABIBIET OT OKOJIO 1 MKMOJB U 70 0k0J0 10 MMOJTE. B HEKOTOPEIX
BapHaHTaX BOILTOIICHUS 00paboTKa KIETOK JIMITHIHOW KOMITO3UIMEH HYKISHHOBBIX KUCIOT, KaKk

TpaBuIIo, OyAET OCYIIECTRISTECA TP (H3HOIOrHYecKoi Temeparype (okono 37 °C) B TeueHue
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epuosa BpeMeHH oT 1 710 24 Jacos, IpeAnodTHTENBHO OT 2 10 & Jacos. [Ipu mpuMenenuw in
Vitro, 10cTaBKa HYKJICHHOBBIX KHCIOT MOKET OBITH B JIIOOYIO KICTKY, BEIPALICHHYIO B KYJIBTYpeE,
OyZb TO PaCTUTEILHOTO WIH )KUBOTHOT'O TIPOUCXOKACHUS, TO3BOHOUHBIX U OECIIO3BOHOUHEIX, @
TaKxke J00bIe TKAaH! WK THIEL B IpeInoYTuTepHbIX BapHaHTaxX BOIUIOICHHS KICTKU OyayT
KJIETKaMH >KUBOTHBIX, O0Jiee MPEANOYTUTENbHO - KIeTKaMU MJICKOIUTAIOMINX, 1 Hanbomee
MPEAMOYTUTENBHO - KIETKaMH deJ0BeKa.

B oxauoii rpynne BapraHTOB BOILUTOIIEHNUS JIUITH/T-HYKJIEHHOBBIX KUCIOT CYCIICH3HS
qacTul go6asnsercs k 60- 80% BRIpOXICHHOMY MOKPBITHIO KIETOK, UMEIOIEMY IIOTHOCTD
KIJIETOK OT IIPUMEPHO 10° 10 IIPUMEPHO 10° keTok / M1, Goee MPEANOYTUTENBHO OKOJIO 2 X 10°
KJIeTok / M. KOHLIEHTpalus cyclieH3uy, 100aBiIseMoi K KJIeTKaM, IPeANOYTUTEIHHO paBHa
npumepHo ot 0,01 10 20 Mkr / M1, GoJiee IPEANTOYTUTEIFHO IPIMEPHO 1 MKT / ML

B apyrom BapuaHTe BOILIOIIEHNS JIUIMAHBIEC YACTHUIBI MOTYT OBITH HCTIOJIB30BAaHbI JJIs
JOCTaBKH HYKJIEMHOBBIX KHUCJIOT B KJIETKH WIH KIETOUHBIC JIMHUY (HAllpUMep, TUHUU
OITyXOJEBHIX KIeToK). Heorpanuuuparomuye IpuMepsl TaKUX KIETOYHBIX JIMHINA BKIIOUAIOT B
ceos: HELA (ATCC Cat N: CCL-2), KB (ATCC Cat N: CCL-17), HEP3B (ATCC Cat N:
HB-8064), SKOV-3 (ATCC Cat N: HTB-77), HCT-116 (ATCC Cat N: CCL-247), HT-29
(ATCC Cat N: HTB-38), PC-3 (ATCC Cat N: CRL-1435), A549 (ATCC Cat N: CCL-185),
MDA-MB-231 (ATCC Cat N: HTB-26).

TunuaHbIe 00IACTH TPUMEHEHHS BKIIOUAIOT UCTIONB30BAHKE XOPOLIO H3BECTHEIX
IpoteAyp A 0OeceueHusT BHYTPHUKICTOUHOM JocTaBki MUPHK, 9T0o6BI IO1aBUTE HITH
OTKJIIOUUTH CHEIU(PIUCCKUE KICTOUHBIC MUIICHH. ATbTepHATUBHEIC IPUMCHEHIS BKITIOUAIOT B
cebs nocraeky JJHK mimm MmPHK nocnenoBareasHOCTH, KOAUPYIOIINE TEPAICBTUUCCKH TIOJIC3HEBIC
MOJAUIIENTHARL. TakuM 00pa3oM, Teparus IperHa3HaueHa JUTS TCHETHUSCKOTO 3a001eBaHus
MyTEM T0JIa9M HEJOCTATOYHBIX VM OTCYTCTBYIOMIMX T€HHBIX MIPOAYKTOR (T. €. IPU AUCTpOoUr
Hromienna, cMm. Kunkel, et al., Brit. Med. Bull. 45(3):630-643 (1989), a Takxe a1
MyKoBUCLIHA03a, cM. Goodfellow, Nature 341:102-103 (1989)). pyrue npuMeHeHNs
KOMITO3MIIMH BKITIOUAIOT BBE/ICHIE aHTHCMEICIOBEIX OJIMTOHYKJICOTH/IOB B KIETKH (CM., Bennett,
et al., Mol. Pharm. 41:1023-1033 (1992)).

Kpome Toro, KoMIo3uiuu MoryT OBITE TAKXKE UCTIONB30BAHEI JUTISL IOCTAaBKU
HYKJICHHOBEIX KUCJIOT B KJIETKH i Vivo, NCIIONB3YS CIIOCOOB], KOTOPBIC M3BECTHEI CTICLHAIICTaM
B JaHHo# obmacth. Uto kacaetcs noctapku JIHK mwmm MPHK mocnenosatensunoctH, Zhu, ef al.,
Science 261:209-211 (1993), BKIIIOUEHO 3/1€Ch B KAUECTBE CCBHUIKH, OMMMCHIBACT BHYTPUBECHHOE
BBeJIeHNs uToMeranosupyca (CMYV) mIasMIIEl T SKCIIPECCUH

xaopampennkonaueTaTpanchepassl (CAT) ¢ ucnons3opannem komiwiekcoB DOTMA-DOPE.
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Hyde, et al., Nature 362:250-256 (1993), BKIIOUCHO 371€Ch B KAUECTBE CCHUIKHU, OMUCHIBACT
J0CTaBKY MYKOBUCIIHIO3HOTO TpaHCMeMOpaHHOTO perystopa npooarMocti (CFTR) renos B
AIUTEIUH JBIXaTeIBHBIX ITyTeH U aTbBEON JIETKUX MBIIICH, C HCIIOTB30BAHIEM JHIIOCOM.
Brigham, et al., Am. J. Med. Sci. 298:278-281 (1989), BKII0YEHO 37Ch B KAUECTBE CCHLIKH,
OTIMCHIBACT in Vivo TPaHC(HEKIHIO JIETKUX MEIIEH ¢ (PYHKIOHUPOBAHIEM MIPOKAPHOTIUESCKUX
TeHOB, KOIUPYIOIIUX BHYTPUKICTOYHEIN epMeHT, Xmopampenukonaneruntpanchepass (CAT).
Takum 06pa3oM, KOMITO3UIIUKA MOTYT OBITh HUCIIOIB30BAHEI B JICHCHUN MH(EKIIHOHHBIX
3a00IeBaHIH.

i BBeeHMA in vivo, papMalieBTHIeCKIe KOMIIO3UIIMHU PEATIOUTUTEIEHO BBOIAT
MApeHTePATHHO, T. €. HHTPAAPTUKYJIAPHO, BHYTPUBEHHO, BHYTPHOPIOMIUHHO, TTOJKOKHO HIH
BHYTPUMBIIICYHO. B KOHKPETHBIX BapHAHTAaX BOIUIONICHUS (hapMaleBTUUCCKUE KOMIIOZHIINN
BBOJISIT BHYTPUBEHHO WK BHYTPUOPIOMIUHHO MPpX OOAOCHOM nHbeKIMu. /1 mpuMepa, cM.
Stadler, et al., gnatent CLIA Ne 5286634, KOTOPEIM BKIIIOUEH 3/1€Ch B KAUECTBE CCHLIKL
BHyTpuKIeTouHas J0ocTaBKa HyKJIEMHOBBIX KHCJIOT Takke oOcyskaanacek B 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), u Behr, Acc. Chem. Res. 26:274-278 (1993). Tewm He MeHee ApyTHE CIIOCOORI Tepanuy U
BBEJICHMS Ha JTUIIAHOM OCHOBE OMMCAHEI, HampuMep, Ruhman at al., matent CIIA Ne 3993754;.
Sears, matenT CILIA Ne 4145410; Papahadjopoulos et al.,matent CIIIA Ne 4235871;. Schneider,
natenT CIIA Ne 4224179;. Lenk et al., matent CILIA Ne 4522803, a Takxke Fountain et al.,
mateHT CILIA Ne 4588578.

B npyrux crmocobax, apMarieBTHISCKHE MpermapaThl MOTYT KOHTAKTHPOBATh ¢ TKAHBIO-
MUIIICHEIO MTyTEM TPSMOTO IPUMEHEHUS TpernapaTa B TKaHu. [I[puMeHeHne MoKeT OBITh CIeIaHo
TOTIMKATBHO, "OTKPBITOH" WM "3aKpBITOH" mpoLeaypaMu. " TOMIKampHO" - 3TO O3HAYAET MPsMOe
MpuMeHeHHe (GapMareBTHICCKIX TPEMapaToB B TKAHU, KOTOPash TTOABEPTacTCs BO3ICHCTRIIO
OKpY>KaIOIIEH CpeJibl, TAKUX KaK KOXka, POTOTIOTKA, HAPYKHEIN CIYXOBOM MPOXOJ I TOMY
moo0Hoe. "OTKPHITEIC" MPOLEAYPHI - TE TMPOIEAYPHI, KOTOPBIC BKIFOYAIOT HAAPE3aHUE KOKHI
MalKEHTa U HeTIOCPEACTRCHHO BU3YaIM3aILMI0 OCHOBHOM TKaHU, K KOTOPOH MOAAIOTCS
(bapMareBTHIECKIE TPEmapaTsl. ITO OOBIYHO JOCTUTAETCS IyTeM XHPYPTUISCKOTO
BMEIIATEIhCTRA, TAKOTO KaK TOPAKOTOMUS JIIS TOCTYTIA K JIETKUM, OPIOIIHAS JIATTAPOTOMES JIs
JOCTYTIa K OPIOITHOM IMONOCTH, WIH JAPYTOTO MPSIMOTO XUPYPTUIECKOTO TTOAX0/1a K TKAH-
MUIICHH. "3aKpEITEIE" MPOIEAYPHI ABISIOTCS HHBA3WBHBEIMU MPOIEAYPAMH, B KOTOPBIX
BHYTPCHHUE TKAaHU-MUIIEHU HETIOCPEACTBEHHO HE BU3YAIM3UPYETCS, HO JOCTYIIHEI Yepe3

BCTAaBKY MHCTPYMCHTOB 4CPC3 HebonbIIe paHbl Ha KOXKE. HaanMep, mnpenapaTel MOTYT OLITE
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BBEJICHEI B OPIOIINHY XUpypruueckoi urinoit. Kpome toro, papMaiieBTnueckue nmpenapaTsl
MOTYT OBITH BBEJICHBI B MO3TOBEBIE 000JOUKH U CIIMHHOM MO3T TIyTeM MH(Y3UH BO BpeMs
CITMHHOMO3TOBOM ITyHKIIMH BCJIE], 3a COOTBETCTBYIOUINM MO3UIIMOHNPOBAHKEM TAIMIEHTa, KaK
OOBIYHO MPAKTUKYETCSI VTS CIIMHAIBHOM aHeCTe3MH WM METPa3aMUIHON BU3yaTH3aLlIH
cnMHHOro Mo3ra. Kpome Toro, mpemapaTsl MOTYT OBITh BBEJICHBI Uepe3 SHTOCKOMUUCCKUE
YCTpOHCTBA.

JIMnuA-HyKAEMHOBEIE KMCIOTH KOMIIO3UIMK TakKe MOTYT OBITh BBE/ICHEI B BUJE
aspo301s1, KOTOPBIM IomajgaeT B Jierkue (cm., Brigham, et al., Am. J. Sci. 298(4):278-281 (1989))
au60 o IPSAMBIM BIpEICKHBaHUEM B MecTo 3aboneBanus (Culver, Human Gene Therapy,
MaryAnn Liebert, Inc., Publishers, New York. pp.70-71 (1994)).

JLO3BI A1 TUNKA- TeparneBTHUECKIX areHTOB YacTHL OyIyT 3aBUCETH OT COOTHOLICHUS
TEparneBTUYECKOro areHTa K JIMIKIY X MHEHHS JIeUalllero Bpada B 3aBHCHUMOCTH OT BO3pPacTa,
BECa ¥ COCTOSHUS MalMeHTa.

B o1HOM M3 BapHaHTOB BOILTOLIEHUS CIIOCOO MOAYJIALMH YKCIIPECCHH LIEIEBOTO
MOJIMHYKJICOTU A I MOJUIIENTHAA OMCAHBL. JTH CIOCOOBI OOBIMHO BKIIOYAIOT
KOHTAKTHPOBAHUE KIETKH ¢ JIMITUAHOMN YaCTHULIEH, CBA3aHHOMN ¢ HyKICHHOBON KUCJIOTOM,
CTIOCOOHOI MOAYIHPOBATh SKCIPECCHIO LEISBOTO MOMMHYKICOTHAA I nosunentuaa. Kak
371eCh UCTIOIB3YeTCsl, TEPMUH "MOTYTUPYIOMIEH" OTHOCUTCS K M3MEHEHHIO 3KCIIPECCHH LIEIEBOTO
MOTUHYKISOTHIAa WK MOJUIENTHIA. B pa3sHbIX BapraHTaX BOILTOIIEHUS MOAYJIAINS MOXKET
03HAYaTh YBEIMUYECHNE WM PACIINpPEHIe, MM 3TO MOXKET 03HaUaTh YMEHBIICHHE HIN
cokpamenre. CrocoObl U3MEPCHHS YPOBHS SKCIPECCHH [IETEBOTO MOJMHYKICOTHA HIH
MOJMIICTITHIA M3BECTHEI ¥ TOCTYIHEI B 00JaCTH HAYKU ¥ BKITIOUAIOT, HATIPIMED, CIIOCOOEI,
HCTIONB3YIOIIHE 00paTHOH TPAHCKPHITLIY MOIMMEpasHyio uennyro peakuuio (OT-TILP) u
MMMYHOTHCTOXUMHYECKHE METOMEL. B KOHKPETHBIX BapHaHTaX BOILIOMICHHUS! YPOBEHB
SKCIIPECCHH 1IEEBOr0 MOJMHYKICOTHAA WM MTOTUIENTHAA YBEIUIMBACTCS I YMEHBIIAETCS
o MenblIel mepe Ha 10%, 20%, 30%, 40%, 50%, wnn 6onee yem Ha 50% 1O CpaBHEHUIO C
COOTBETCTBYIOIIMM KOHTPOJILHEIM 3HAUCHHEM.

HampuMep, ecnu oBBIIEHHAs SKCIIPECCHS TIOIUTETITHAA KeTaTeJbHa, HyKJISHHOBAs
KHCJIOTa MOXKET OBITh BEKTOPOM 3KCIIPECCHH, KOTOPEIN BKIIOYACT B ce0sl MOTMHYKICOTHI,
KOTOPBIM KOTUPYET sKeTaeMblid moaunenTua. C Apyroi CTOPOHEI, €CIM YMEHBIIUTE 3KCIIPECCHIO
LEJIEBOTO TIOMMHYKACOTH A WM TOJUIETITHAA, TO HYKJICHHOBEIMH KHCIOTaMH MOTYT OBITE,
HampUMep, aHTHCMBICTOBEIE onuronykiaeoTuasl, MUPHK wmn mukpoPHK, koTopas coaepxur
MOAMHYKJICOTHIHYIO TIOCIE0BAaTEAPHOCTD, KOTOPas CIeIU(IYECKI THOPUAN3YETCS K

MMOJIMHYKJICOTHAY, KOTOpLII\/'I KOANPYyCT IICJ'IGBOI\/'I TMMOJHAIICTITH /L, TCM CaMbIM HapyHiasd 3KCIIPECCCUIO
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LEeJIEBOTO TOTMHYKICOTH A WK TTonunenTtiaa. KpoMe Toro, HyKIenHOBBIE KUCIOTEI MOTYT OBITE
IUTa3MHUI0M, KOTOpast SKCIPECcCUpyeT TaKOH aHTUCMBICIOBOH ouronykiaeotua, MuPHK win
mukpoPHK.

B xoHKpeTHBIX BapHaHTax BOILUIOLICHHUS TepaneBTUYECKUI areHT BeIOpan u3 MuPHK,
MukpoPHK, aHTHCMEICTIOBOTO OJMTOHYKICOTH/IA U TUIA3MUJIBL, CIIOCOOHON 3KCTIPECCHPOBATh
MuPHK, mukpoPHK unu antucMeicioBoro oauronykieotuaa, u rae MuPHK, muxkpoPHK, wiu
anTrcMeicaoBas PHK comepkuUT MOMMHYKICOTH, KOTOPBIX CTICIM(PUIESCKU CBSI3BIBACTCS C
MOJUHYKJIEOTHAOM, KOTOPEIH KOAUPYET MOJMIIEITH/] WIK €My KOMIUIEMEHTAPHBIH, TaK 9TO
3KCIIpecCrs MOIUIENTH/Ia YMEHBIIIAeTCsl.

B apyrux BapuaHnTax BOIUIOLIEHMS HYKJIEHHOBAs KHCIOTA MPEACTaBIsAET cOOOH
IUTa3MHAY, KOTOpast KOAUPYET TOTUIESTITH T WM (PYHKIMOHATBHEIA BapUAHT M €To (pparMeHT,
TaKOH, 4TO IKCIpeccHst MONMUIENTHAA WK PYHKIIMOHATBHOTO BapHaHTa WK (pparMeHTa
YBEJIUYHBACTCA.

B cooTBeTCTBYIOIMX BapHaHTaX BOILIOIIEHHS CIIOCO0 JeueHMs 3a00IeBaHMs WIN
paccTpoiicTBa, XapaKTepPU3YIOIETrocsl U30BITOUHOM 3KCIIpeccuel MOMUIIENITHAA B CyOBEKTe,
BKJTIOYAET B ce0sl MpelocTaBaeHe cyObeKTy (hapMaleBTHUSCKON KOMIIO3ULIMHE, B KOTOPOH
TepaneBTHIecKui areuT BbIOpan u3 MUPHK, MukpoPHK, aHTHCMEICIOBOTO OIMTOHYKJICOTHAA U
TUTa3MUJIEL, CIOCOOHBIX 3KcpeccupoBaTe MUPHK, MukpoPHK, wnu anTHCMEICTOBOTO
oJIUronykiacotuaa, u rae MuPHK, MmukpoPHK wiu antucmeicioBas PHK conepxut
MOAMHYKJICOTHT, KOTOPBIH CHIETH(HUCCKH CBSA3EIBACTCS C TIONMHYKICOTHIOM, KOTOPEIA
KOAMPYET MOAUIENTH WM KOMIUIEMEHTAPHBIN eMy.

B onnoM BapmanTe BOILIOMICHUS (papMalleBTHICCKAs KOMITOZUIH COACPIKUT THITHITHYTO
YJacTHUILy, KOTOpasi COCTOUT WJIK COCTOMT TIO CYIIECTBY M3 CMECH KaTHOHHBIX JUMHIOB,
BBEIOpAHHBIX U3 JIUMUAOB, onmucaHHbIX B Tabmumax 1-5, DSPC, Chol u PEG-DMG win
PEG-DMA, nanpumep, B MOISIPHOM COOTHOIIEHNH ITpuMepHO 20- 60% KaTHOHHOTO JAUMUAA: 5 -
25% DSPC: 25- 55% Chol: 0,5- 15% PEG- DMG wiu PEG -DMA, B KOTOpOM JUIIUTHAS
JacTHIA aCCOIIMMPOBaHA C TEPANEBTUIECKON HYKISHHOBON KUCIOTON. B KOHKpETHBIX
BapHaHTaX BOILTOIEHN MOJIIPHOE JUIIHAHOE OTHOLIeHHE cocTaBisieT npumepro 40/10/40/10
(M01.% xatuoHHBIX THIUAOB / DSPC/Chol/PEG-DMG uwm PEG-DMA), 35/15/40/10 (Mo1.%
kaTtHoHHBIX JUHA0B / DSPC/Chol/PEG-DMG wiu PEG-DMA) wnu 52/13/30/5 (Mon. %
kaTHoHHBIX JHIA0B / DSPC/Chol/PEG-DMG unu PEG-DMA). B npyroii rpymme BapuaHToB
BOILIOLICHUS HEUTpaTbHBIA AU B 3TUX KoMmo3uimax 3ameHsaioT Ha POPC, DPPC, DOPE wnu
SM.

B APYTOM POJCTBCHHOM BapHaAHTC BOILJIOIICHUA croco6 JieueHus 3a00JIeBalus WU
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paccTpoiicTBa, XapaKTepPHU3YIOIETrocsl MOBLIIICHHON YKCIIPECcCHeH OMHUIIENTHAA B CYOBEKTE,
BKITIOUAET B cebsl TpeiocTaBliIeHue cyOBeKTy hapMalleBTHUECKOH KOMIIO3UIMHU, B KOTOPOit
TepaneBTHICCKUN areHT MpeaCTaBisieT coO0H mIasMiay, KOTopast KOAUPYET MOJUIICITH HiIH
($YHKUMOHATBHEBIN BapHaHT WIK ero (pparMeHT.

Crioco6 MHAYKINY HMMYHHOTO OTBETa y CyOBEKTa, MOKET BKIIIOUATh MPEAOCTaBICHUE
cyOBbeKTy (apMaleBTHUECKOW KOMIIO3ULINH, B KOTOPOH TEPaNeBTUIECKUM CPEICTBOM SIBISETCS
MMMYHOCTUMYIMPYIOLINI OIUTOHYKICOTHA. B HEKOTOPBIX BApHaHTaX BOILIOLICHUS UMMYHHBIN
OTBET ABJIACTCS T'YMOPaIbHBIM WIH MyKO3aIbHBIM UIMMYHHBIM OTBETOM.

B apyrux BapmanTax BoIUTOLIeHHUS (apMalieBTHUECKas KOMIIO3HULIMS PEI0CTaBIACTCA
CyOBEKTY B COUETAHNU C BAaKI[MHOW WM aHTUTEeHOM. TakuM 00pa3oM, BaKIMHBI MOTYT BKIIIOUATh
JUMUAHYIO YacTHULy, KOTOpas BKIIOUAET B ce0sl UMMYHOCTUMYIUPYIOMINN OJUTOHYKICOTH, a
TaK)Ke CBSA3aHHBIN aHTUTEH, C KOTOPBIM UMMYHHBIN OTBET SIBJIACTCS JIyUIIUM. B KOHKPETHBIX
BapHaHTaX BOIUTONICHUS aHTUTEH SIBISICTCS] AaHTUTCHOM OITYXOJIH WIIH CBS3aH ¢ MH(PEKIMOHHBIM
areHToM, TaKUM Kak, HallpuMep, BUPYCHI, OaKTepyu I apa3uTHl.

Pa3ziuHbIe OMyXoJIeBble aHTUTEHB], aHTUTCHBI HH(EKIIMOHHBIX areHTOB, ¥ aHTUTCHEI,
CBSI3aHHBIC C APYTHMHU 3a00JICBaHISIMU, XOPOIIO W3BECTHEI B TAHHON 001aCTH U IPUMEPHI U3
HUX OIMCAHBI B LUTUPYEMBIX 37€Ch HCTOYHMKAX. [IpuMephl MOAXOAAIUX aHTUTEHOB BKIIOYAIOT,
HO HE OTPaHNYMBAIOTCS ATUM, TONUNENTUANbIe aHTurensl 1 JJHK-auturenst. KonkpeTHEIMU
IpUMEPAMH aHTUT€HA SIBJISIFOTCS] aHTUT€HBI reratuTa A, renatura B, ocbl, TOJIHOMHENNTA,
CHOMPCKOM S3BBI, TPUITIA, CBITHOTO TH(A, CTONOHAKA, KOPH, pOTaBUpYCa, TU(TEepPHH, KOKIIOMIA,
TybepKyiesa 1 KpacHyXH. B IpenmoYTHTeI-HOM BapHaHTe BOILIOMICHUS aHTUTCH renaruTa B
SABISICTCS PEKOMOMHAHTHBIM aHTUTCHOM. B IpyTrux acmeKkTax aHTHIeH T'elaTHTa SBISCTCS
PEKOMOMHAHTHEIM aHTHUTEHOM. B Ipyrom acrekTe aHTUTEeH SBISETCS AHTUTEHOM OTTYXOJTH.
IIpuMepamu TakuX aHTUTeHOB omyxonei sBasttotca MUC-1, EBV aHTUTEHEI U aHTUT€HEI,
cBsi3anHbIe ¢ TuMpomoit bepkurtTta. B emie oHOM actekTe aHTHICH SIBISACTCS aHTHT'CHOM
THPO3MHA3-CBI3AHHOTO Oellka OIMyX0JeBOT0 PEKOMOMHAHTHOTO aHTHreHa. CrenuanicTaM B
JAHHON 00JIACTH M3BECTHEI IPYTHE aHTUTCHEI, IPUTOHEIC /TS UCTIONB30BAHUS.

OmyxoneBbie aHTUTCHB], TPUTOJHEIC /TSI HCTIOJIBE30BAHUS, BKIFOUAIOT B ce0s Kak
MYTHUPOBaHHBIE, TAK 1 HEMYTHPOBAaHHBIE MOJIEKYJIBI, KOTOPBIE MOTYT YKa3bIBaTh HA OJIMH TUII
OIIYXOJIH, PacIpe/IeIIOTCs] MEKIY HECKOTBKUME THIIAaMH OITYXOJIEH, ¥ / A UCKIAIOUHUTENBHO
AKCTIPECCUPYIOTCS MITH M30BITOYHO SKCIPECCHPYIOTCS B OMMYXOJIEBBIX KJIETKaX TI0 CPABHEHHIO C
HOPMAaJIBHBIMHM KIEeTKaMu. B jgomonnenre K 6ekaM 1 TIHKONPOTEHHAM, OIyX0JIb-
cuenudieckie GOopMbI SKCIPECCUPYIOT YIIEBOIBI, TAHTTHO3ME, TIUKOIUIIHIB ¥ MYLIIH

TaKkKe OLLIH AOKYMCHTHUPOBAHEI. HpI/IMCpaMI/I AHTHUT'CHOB OHYXOJICI‘/'I JJIA UCIIOJB30BaHUA B
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cyOBbeKTe SABISIOTCS BAaKLMHEI Paka, KOTOPBIE BKIIOUAIOT OEIKOBEIC IPOAYKTE OHKOTCHOB,
TeHOB-CYIPECCOPOB OMyX0JeH U APYTHX T€HOB ¢ MyTaIlMSIMHU WK NTepECTaHOBKaMH,
YHHUKATBHBIMHU A5 OITyXOJEBEIX KICTOK, aKTHBH3UPYEMBIX SMOPHOHATBEHEIX T€HHBIX MIPOIYKTOB,
OHKO(EeTaATbHBIX aHTUI'CHOB, TKAaHBCHICIIMPUUECKUX (HO HE OMyXOJbCcIelu(pHIecKIe) aHTUICHOB
auddepeHipanuy, peuenTopos GakTOPOB pocTa, KICTOUHOM MOBEPXHOCTH YIJIEBOIHEIX
OCTaTKOB, HHOCTPAHHBIX BUPYCHEBIX OCIKOB U psija APYTHUX COOCTBEHHBIX OEIKOB.

KonkpeTHbIe BapHaHThI BOIUIOIEHUS OIYXO0JEBBIX AaHTUTEHOB BKJIIOUAIOT, HAIIPUMED,
MYTHPOBABIINE aHTUT€HBI, TAKKE Kak OeJKOBbIe MPOAYKTHI Ras p21 mpoTOOHKOTeHOB,
cynpeccopsl orryxoner pS3 u BCR-abl oukorenos, a takxe CDK4, MUMI1, kacnasel 8 u beta-
KaTeHUH; CBEPXIKCIIPECCHPOBAHHBIE aHTUI'CHBI, TAKHE KaK TFaJIEKTHH 4, FaJIeKTHH 9,
kapboanTuapassel, ampaonasa A, PRAME, Her2/neu, ErbB 2 u KCA, onkoderaisHble aHTHTCHEI,
Takue kak anbga-peronporent (AFP), xopuoHmdeckoro rouagorponuna uenoseka (hCG);
COOCTBEHHBIC aHTUI'CHBI, TAKHE Kak pakoBoAMOpHoHaabHbI anTurer (CEA) 1 aHTUTeHEI
audepeHIMaly METaHOIUTOB, Takue kak Mart 1/Melan A, gp100, gp75, Tuposunassl, TRP1
1 TRP2; anTurens! nmpocratel, Takux kak PSA, PAP, PSMA, PSM-P1 u PSM-P2;
PEaKTHBHUPOBAHHbIEC IMOPHOHANBHEIC TeHHbIE POAYKTEL, Takux kak MAGE 1, MAGE 3, MAGE
4, GAGE 1, GAGE 2, BAGE, RAGE u apyrue aHTUTeHEBI paka sindka, Takue kak NY-ESO1,
SSX2 u SCP1; mymunsl, Takue kak Muc -1 1 Muc -2; raHrimosuisl, Takue kak GM2, GD2 u
GD3, nelTpayibHbBIe TNIMKOJIUITNEI ¥ TTMKOTPOTEUHE], Takue Kak Lewis (y) u globo-H; u
[NIMKOTIPOTENHEI, Takue kKak Tn, Tomncona-®peiiaenpeiixa anturet (TF) u sTn. Takxe
BKJIIOYAIOT KaK OITyXOJbacCOLMNPOBAHHEIE AaHTUTEHEI 3/1€Ch — LIebIe KIETKH U KJIETOYHEIE
JU3aTHI OIyXO0JCH, a TaK)Ke MMMYHOTCHHBIX MX YacTeH, a Tak)Ke UMMYHOTTIO0YIMHEI MAHOTHIIOB,
AKCIIPECCUPOBAHHBIC Ha MOHOKIOHATBHEIX TPOTH(EpHPYIOMHX TiuMponnTax B s
WCTIONTE30BAHMS TIPOTUR B KIIeTOYHON TUM(POMEL

[laToreHs! BKIIOYAIOT, HO HE OTPAHUIHBAIOTCS] MU, MH(EKIIMOHHEIE areHTHI, HAlIPUMeEp,
BHPYCEI, KOTOPBIE 3apa)katoT MICKONUTAIOMNX U, B YACTHOCTH, JI0/icH. 1Ipumepsr
WH(EKIMOHHBIX BUPYCOB BKIIOYAIOT, HO HE OIPaHMIMBAIOTCS 3THM: Retroviridae (Hammpumep,
BUPYCH HIMMYHOeHIINTa YeaoBeka, Takue kak BUY 1 (Taxke m3Bectueiit kak HTLV-III, LAV
win HTLV-I1/ LAV, wiu BUY-III, a Takke apyrue mrammel, Takue kak BUY LP;
Picornaviridae (HarmpumMep, BUPYCHI TOJUOMHUENNTA, BUPYC TelaTuTa A, SHTEPOBUPYCHI, BUPYCHI
Kokcaku genmoBeka, puHOBHPYCHI, 3X0BHpPYCHI); Calciviridae (HanpuMep, IITaMMEI,
BEI3BIBAIOIIME TAaCTPO3HTEPUT); Togaviridae (Hampumep, JOLIAJMHOTO BUPYCHOTO YHIIChaTUTA,
BUpPYCH KpacHyxn); Flaviridae (HanpumMep, BUPYCHI JICHTE, BUPYCHI SHICaTNTa, BUPYCH KEITON

muxopaakn); Coronoviridae (HapuMep, kopoHaBHpyc); Rhabdoviradae (HampumMep, BUPYCHI
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BE3UKYJISPHOTO CTOMATHTa, BUPYCHI OemeHcTRa); Coronaviridae (Hampumep, KOPOHABUPYC);
Rhabdoviridae (manpumep, BUPYCH BEe3UKYISIPHOTO CTOMATHTa, BUPYCH OemieHcTBa); Filoviridae
(nampumep, Tuxopagku D6oxa Bupyc); Paramyxoviridae (Hampumep, BUPYCH Taparpua,
BHPYC STIHAEMHUYECKOT0 MApOTHTA, BUPYC KOPH, PECTUPATOPHO-CHHIIUTHAIBHEIA BUPYC);
Orthomyxoviridae (HarmpuMep, BUpycCH Ipunna); Bungaviridae (HampumMep, XaHTaaH BUPYCHI,
BUpycHl Bunga, mieboBupycrl 1 Nairo BUpychl); Arena viridae (BUpycHl reMopparinieckoi
auxopankn); Reoviridae (manpumep, peoBUpychl, OpOUBHPYCH M poTaBHpyCHl); Birnaviridae;
Hepadnaviridae (Bupyc rematura B); Parvovirida (mapsoBupycsl); Papovaviridae (Bupycsl
MaIWIIOMEL, BUPYCHI OIHOMEI); Adenoviridae (6oapIIMHCTBO aeHOBUPYCOB); Herpesviridae
npoctoro repueca Bupyc (HSV) 1 u 2, Bupyc BeTpsiHoit ocmel, iuroMeraiosupyc (CMV), Bupyc
repueca; Poxviridae (HaTypalbHOM OCIIBI BUPYCHI, BUPYCHI KOPOBBEH OCIIBI, BUPYCHI OCIIBL), U
Iridoviridae (manpumep, BUpYyc appUKaHCKON JTHXOPAJKH CBUHEH) U HEKJIacCU(PUIIPOBAHHEIE
BUPYCHI (HarmpuMmep, Bo30yAUTe M TyouaToil sHiedanonaTiu, areHT JeapTa-rernaTuTa
(cuuTaeTcs Ae(eKTHBIM CIIyTHHKOM BHpYyca rematuta B), areHTsl He-A, He-B rematuta (kmace 1
= IepeAaeTcs BHyTpeHHeE; Kiacc 2 = IepeaaeTcs apeHTepaibHo (Hampumep, rematut C);
Norwalk u cBsi3aHHBIE BUPYCHI K aCTPOBUPYCEHI).

Kpowme Toro, rpaMoTpuLiaTeIbHbIE U TPAaMIIOIOKUTEIBHBIE OAaKTEPUU CIY>KUT B KAUeCTBE
AHTUTeHOB y MO3BOHOUHBIX KUBOTHEIX. Takue rpaMIIoIoXUTeNbHBIe OaKTepHH, BKIIOYAIOT, HO
He orpaHHUMBAIOTCS THM, Pasteurella species, Staphylococci species u Streptococcus species.
I'pamoTpuIiaTeTbHBIC GaKTepUH, BKIIOUAIOT, HO He OTPaHUYMBAIOTCSA 3TUM, Escherichia coli,
Pseudomonas species u Salmonella species. KonkpeTHrie mprMepbl HHPEKIMOHHBIX OakTepuid
BKJIIOYAIOT, HO HE orpanntuBaioTcs »TuM: Helicobacterpyloris, Borelia Burgdorferi, Legionella
preumophilia, Mycobacteria sps (Hanpumep, M. tuberculosis, M. avium, M. intracellulare, M.
kansaii, M. gordonae), Staphylococcus aureus, Neisseria gonorrhoeae, Neisseria meningitidis,
Listeria monocytogenes, Streptococcus pyogenes (Group A Streptococcus), Streptococcus
agalactiae (Group B Streptococcus), Streptococcus (viridans group), Streptococcus faecalis,
Streptococcus bovis, Streptococcus (anaerobic sps.), Streptococcus pneumoniae, pathogenic
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 u Actinomyces israelli.

JlomomHUTEebHBIE IPUMEPE] TATOTEHOB BKIIOYAIOT, HO HE OTPaHUYNBAIOTCS UMH,

HH(I)CKHHOHHLIG FpI/I6LI, KOTOPEBIC 3apa’karoT MICKOIIUTAIOIINX 1, B YaCTHOCTH, HIOZIGI\/'I.
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[Tpumeps! HHPEKIIHOHHBIX TPHOOB BKITIOYAIOT, HO HE OTpaHUIHBarOTCs 3THM: Cryptococcus
neoformans, Histoplasma capsulatum, Coccidioides immitis, Blastomyces dermatitidis,
Chlamydia trachomatis, Candida albicans. IIpumeps! HHGEKIMOHHBIX MApa3UTOB BKIIOYAIOT
takue kak Plasmodium falciparum, Plasmodium malariae, Plasmodium ovale u Plasmodium
vivax. Jpyrue nH(pEKIHOHHBIC OpraHU3MEI (HATIpUMeED, MpocTeiinie) BKIo4aT Toxoplasma

gondii.

B oaHOM 13 BapHaHTOB BOILTOMICHMS KOMIIO3UIIUH MOTYT OBITh UCTIOIB30BaHBI, YTOOEI
3aCTABUTH YTUXHYTh WK MOTYJIHPOBATh FeHBI-MUIIEHH, TaKUe KaK, HO HE OTPaHUUMBAsCh YTHM,
FVIIL, Eg5, PCSK9, TPX2, apoB, SAA, TTR, RSV, PDGF beta reu, Erb-B ren, Src ren, CRK
red, GRB2 ren, RAS ren, MEKK rewn, JNK ren, RAF ren, Erk1/2 ren, PCNA(p21) ren, MYB
reH, JUN ren, FOS ren, BCL-2 rewn, Cyclin D ren, VEGF ren, EGFR ren, Cyclin A ren, Cyclin
E ren, WNT-1 ren, beta-karerun ret, c-MET ren, PKC ren, NFKB ren, STAT3 reH, cypBuBHH
reH, Her2/Neu ren, SORT1 ren, XBP1 ren, Tonmouzomepass! I ren, Tomouzomepassl 11 alpha rew,
p73 red, p21(WAF1/CIP1) ren, p27(KIP1) rer, PPM1D ren, RAS ren, xaseonus I ren, MIB
Iren, MTAI ren, M68 reH, reHsl OITyX0JeBhIX CYIIPECCOPOB, P33 OMyXO0JIEBOTO Cympeccopa
reH, p53 cemelicta wieH DN-p63, pRb omyxonesoro cympeccopa res, APCI1 omyxoneBoro
cynpeccopa rer, BRCAI omyxoneBoro cynpeccopa red, PTEN omyxoneBoro cympeccopa
red, mLL causuus ren, BCR/ABL cnusanus ren, TEL/AMLI cavstnmst red, EWS/FLIN civstimst
red, TLS/FUS1 cnousuus ren, PAX3/FKHR cnusnus red, AML1/ETO cnusnus res, alpha
v-uHTerpuH re, Flt-1 penenTopa res, TyOy/rHA I'eH, BUPyca YeJIOBSUSCKOM MAIIIOMBI TeH,
T'eH, He0OXOAMMBIH JJIA PEIUTMKAIMH BUPYCa YeIOBEUECKOM MaIOME], TeH BUpyca
MMMYHOAC(UITUTA YeTOBeKa, TeH, HEOOXOMUMBIH JUIS PETUIMKAINY BUPYyca IMMYHOAepUIHTA
YeJIOBeKa, TeH BUpYca TermaTuTa A, TeH, HeOOXOMUMBIHN TS peIUTHKAIMY BHpYyca remaTtuTa A,
BHpYyca remaTuTa B reH, TeH, HeoOXOAUMBIH 1T PeIUTHKaINY BUpyca remarura B, Bupyca
remaruta C reH, TeH, HeOOXOMMEI TS PeTUTHKAIY BUpyca rermatuta C, Bupyca rematuta D
TeH, TeH, HeOOXOIMMEIH JUTS PeTUTHKAIIE BUpYyca rematuTa D, Bupyca remaruta E reH, rem,
HEOOXOVMEIH TS PEILTHKAINK BUpYca Ternatuta E, Bupyca remaTtuta F ren, reH,

HeoOXO VMBI TS PeTUTUKAINK BUpYca Termatuta F, Bupyca rematura G TeH, TeH,
HeoOXOMMEII TS peTUTUKAIK BUpyca rermatuta G, Bupyca rematuta H ren, reH,
HeoOXOMMETH JUTS PeTLTUKAINE BUpYca rernatuta H, pecpaTopHOro CHHIIMTHATBEHOTO BUpYyca
T'eH, TeH, HEOOXOIUMBIH JIJTS PEIUTMKAIMN PECIIPATOPHOTO CHHIIMTHAIEHOTO BUpyca, Herpes
Simplex Virus ren, reH, HeoOXoauMeIi 11 perumkanui Herpes Simplex Virus, reprec

Cytomegalovirus reH, reH, HEOOXOIUMBIH s perunkanuy reprec Cytomegalovirus, reprec
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Epstein Barr Virus res, reH, HeoOXOAMMEI T permukaiw reprec Epstein Barr Virus,
Kaposi's Sarcoma-acconmmpoBansblit Herpes Virus res, reH, HEOOXOMMETH TSI PETUTHKAIIIH
Kaposi's Sarcoma-accotmmposansslil Herpes Virus, JC Virus ren, denoBeuecKkuii re,
HeoOxoauMenit g perwmukaiym JC Virus, MEKCOBHpYCa reHa, TeH, HeOOXOIUMBIH s
PEILIMKAIii MUKCOBUPYCa, PHHOBHpPYCa IeH, T€H, HEOOXOUMBIH IS peIUTHKALI PUHOBHpYCA,
KOPOHABUPYC T'eH, TeH, HeOOXOMUMEIH JUTs peIUTMKalii KopoHaBupyca, West Nile Virus rew,
reH, HeoOxoauMeIi s permmukaimu West Nile Virus, St. Louis Encephalitis ren, remn,
HeoOxoauMeIi g perwtukaryu St. Louis Encephalitis, Tick-borne encephalitis virus res, reH,
HeoOXxoauMBbIN 171 perutukanuu Tick-borne encephalitis virus, Murray Valley encephalitis virus
TeH, reH, HeoOXoauMelit s perwmkaiyu Murray Valley encephalitis virus, dengue virus res,
reH, HeoOXOAUMBIN Juid pervukaimu dengue virus , Simian Virus 40 reH, reH, HEOOXOAUMBIH
s perptukaimu Simian Virus 40, Human T Cell Lymphotropic Virus reH, reH, He0OX0auMEIi
st perukaimy Human T Cell Lymphotropic Virus , Moloney-Murine Leukemia Virus rem,
reH, HeoOXOIUMBIH /T peruiukaimu Moloney-Murine Leukemia Virus, sHuedazoMuokapuTa
BUPYC TeH, TEH, HEOOXOIMMBIH ISl peTUTHKAINHI SHIIe(aToMIoKapuTa BUpyca, measles virus
TeH, TeH, HeOOXOIUMBIH TS peruKanyi measles virus, Vericella zoster virus res, reH,
HEOOXOIMMEIH st peruTikanui Vericella zoster virus, aleHOBUPYC T'€H, T'eH, HEOOXOIMMBIIA
JUTSL pETUTMKALY aJCHOBUPYCa, BUPYC KEJITOU JIMXOPAJAKU TeH, T'eH, HCOOXOAUMBIN 1
PEIUTHKALIN BUPYCa HKEJITOM JIMXOpaJKHY, TOJHOBUPYC I'eH, T'eH, HEOOXOANMMBIN 11
PEIUTHKAIIAY TIOJTHOBUPYCA, TIOKCBUPYC TeH, T'eH, HeOOXOAMMBIN Tl pEIUIHKALUN TIOKCBUPYCA,
IUTa3MOJMI I'eH, T'eH, HeoOXOMUMBIH JT PeILTHKaIMy iasMoars, Mycobacterium ulcerans
TeH, TeH, HeoOXOUMEIH T perutikaimy Mycobacterium ulcerans , Mycobacterium
tuberculosis TeH, TeH, HCOOXOMUMBIH s peruukanuy Mycobacterium tuberculosis
Mycobacterium leprae reH, reH, HeoOX0OAUMBIH T perntikarmu Mycobacterium leprae
Staphylococcus aureus reH, TeH, HEOOXOAUMBIH TS perniukarmy Staphylococcus aureus ,
Streptococcus pneumoniae reH, TeH, HeOOXOMMETH TS PETUTHKAIIH Streptococcus
prieumoniae , Streptococcus pyoreHs I'eH, TeH, HeOOXOIUMBII TS pelUTHKaIiN Streptococcus
pyorens , Chlamydia pneumoniae res, reH, HeoOXoaAuMEIH s perutukaimy Chlamydia
preumoniae , Mycoplasma pneumoniae TeH, T€H, HSOOXOMMBII IS PETLTHKAIII
Mycoplasma pneumoniae , UHTETPHH I'eH, CEIEKTHH I'eH, COmplecrcTeMbl KOMILIEMEHTA T¢H,
XeMOKHHA TeH, XxeMokuHa peuentopa red, GCSF ren, Grol ren, Gro2 ren, Gro3 ren, PF4 ren,
MIG rewn, Pro-Platelet Basic Protein ren, MIP-11 rex, MIP-1J ren, RANTES ren, MCP-1 ren,
MCP-2 ren, MCP-3 reg, CMBKR1 rex, CMBKR2 ren, CMBKR3 ren, CMBKR5v, AIF-1 ren,

1-309 T'CH, I'CH KOMIIOHCHTA HOHHOI'O KaHajla, I'CH HeprOTpaHCMHTTCpHOFO peuenTopa, a reu
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HEHPOTPAHCMUTTEPHOTO JIMTAHAA, aMIJIOUTHOTO CEMEICTRA TeH, IpeceHnH red, HD rew,
DRPLA reu, SCA1 ren, SCA2 ren, MID1 ren, CACNL1A4 reu, SCA7 ren, SCAS remn,
aXaenbHBIA TeH Haxoasnmwiics B LOH kneTkaX, wWiv OJUH aUIeNbHBIA TeH TOIMMOP(HOTO
reHa.

B npyrom BapuaHTe BOTLTOIIEHVS HACTOAIICE M300PETEHNE OTHOCUTCS K CIIOCO0Y
JOCTaBKU MOJIEKYIbl HyKICHMHOBOM KHUCIOTEI, BKIIOUAIONIEMY BBEACHHUE HYKICHHOBEIX
JUMUAHBIX YaCTHUL, COAEPKALINX MONCKY. Ty HYKIEHHOBOU KUCIOTEL, M KATHOHHBIX JTUIMAOB,
KaTHOHHBIX JIMIHA0B, HMEIOIIIX

(1) HeHTpanbHBIA aTOM yIJIepo/a,

(ii) TOJIOBHYIO IPYIITY, HEOCPEACTBEHHO CBSI3aHHYIO C LIEHTPAILHEIM aTOMOM, U

(iii) 1Ba THAPO(HOOHBIX XBOCTA, HEMOCPEACTBEHHO CBA3aHHEIC ¢ IIEHTPATEHBIM aTOMOM
yriepoaa, Kaxasi ruapooOHEIi XBocT, coaepxkamuid Ci4 WK 6onee anupaTiIecKyro rpyIy,
MPUCOSTMHEHHYIO K IIEHTPATBLHOMY aToMy, TJie anudaTiueckas rpyrma (a) pazpeiBacMasi
OuopasnaraeMas rpyIa, Takas, 9To UMEeT LIeIb 110 MEHBIICH Mepe U3 YEeTHIPEX aTOMOB
yriepoaa Mex Iy OuopasiaragMoit rpymmnoi 1 eHTPaTbHEIM aTOMOM yIieposa, wiu (b)
BKITIOUAaET B cebs1 OMopasmaraeMyro rpymiy Ha TePMHHATBHOM KOHIIE THAPo(GOoOHOTO XBOCTA,
TaKyl0, YTO KaTHOHHBIM UM OCTACTCs] HETPOHYTHIM /10 TOCTaBKHU MOJIEKYJIbI HYKJIEUHOBOK
KHCJIOTEI, TIOCJIE YeTo pacieIUieHue ruipooOHOTo XBOCTa MPOUCXOTUT ifl Vivo.

Onpenenenus

Kax 31ech ucnonap3yercs, TepMUH "KaTUOHHBIM UMK BKIIOYAET BCE TE JIUIUIEI,
MMEIOIINE OHY WIH JBE KUPHBIC KUCIOTHI WK KUPHBIC aTH(PATHUSCKIE TETH U TOJIOBHYIO
AMITHOTPYIITY (B TOM YHCJIE ATKWIAMIAHO WIH JUATKIIAMUHO TPYIITY), KOTOPast MOXKET OBITH
MPOTOHUPOBAHA ¢ 00pa30BaHVEM KaTHOHHBIX JUIFIOB MPH (Ppr3HoIOTHYeCKOM 3HaYeHud pH. B
HEKOTOPBIX BapUaHTAX BOILIOMICHUSIS KATHOHHBIA U HA3BIBAIOT "aMUHO JTUIHAOM" .

CyOBbeKT WM MalyeHT, Yy KOTOPOro BBeIeHNE KOMIUTEKca BISeTCS Y(h(DeKTHBHOM
CXEMOi1 JeueHusT OOJe3HH WIH PacCTPOUCTBA — MPEAMOYTHTEIHHO YeTOBEK, HO MOXKET OBITH
m060e )KUBOTHOE, B TOM YHCIIE JIAOOPATOPHOES KIBOTHOE B YCIOBUSAX KIMHUYESCKUX HCITBITAHII
VUTH CKPUHIHTA FTH aKTHBHOTO SKCIIePUMeHTa. TakuM 00pa3oM, MOKHO JIETKO TIOHSTE JIFOG0MY
M3 CICIHATHUCTOR B TAHHOI 00JIACTH TEXHHKH, YTO CIIOCOOBI, COSTHHECHH M KOMITO3HUIIIH
HACTOAMIETO M300PETCHUS 0COOCHHO TTOAXOIST /IS BBEICHS TFOOBIM KUBOTHEIX, 0COOSHHO
MJICKOTIUTAIONINM, U B TOM YHCJIE, HO OTHIONb HE OTPAHNYMBAACE UM, JIOSM, TOMAIIHUM
JKUBOTHBIM, TAKUM KaK KOIAYHH WK co0aunii CyObEKTHI, CeNbCKOX03IHCTBEHHBIM KUBOTHEIM,
TaKUM KaK, HO HE OTpaHUIMBAsICh UMH, KOPOBEIL, TOLIATH, KO3EL, OBIIBI, CBUHBH, TUKUM

KHUBOTHBIM (6}7}1]) TO B ZII/IKOI>'I MMpUPOAC UK B 300J0THUUYCCKOM ca)Iy), HUCCICTOBATCIbCKHUM



126

JKUBOTHBIM, TaKWX KaK MEIIIH, KPBICHI, KPOJIUKH, KO3BI, OBIIEI, CBUHBH, COOAKH M KOIIKH, ITTHIIH,
TaK¥e Kak Kypbl, HHACHKH U TICBYHE TITHIIEL, T. €. IS BETEPHHAPHOTO FCIIOJIB30BAHUS.

MHorue 13 XUMHISCKUX TPYII MePEUHCISIIOTCS B HKCHEPHUECKUX (pOpMyIIax BEIIIE U
HAIMCAHbI B ONpe/eeHHOM nopske (Hanpumep, -OC(O)-). llpenmonaraercsi, 4T0 XUMHUUECKHE
TPYIIIEI JOMKHEI OBITH BKIIOYECHEI B O0IIYI0 (JOPMYITY B MPEACTABICHHOM IMOPSKE, SCIH HE
ykazaHo nHoe. Hanpumep, obmmas ¢popmyna Buna —(R)i-(Ml)k-(R)m- rae M' sBisercst -C(0)O-u
k=1 otnocurcs x «(R);-C(O)O-(R)-, ecau He ykazaHo uHoe. Caeayer OHUMATh, YTO €CIH
XUMHYeCcKas TPyIIa HalllcaHa B OMPENeICHHOM MOPS/IKE, OOpaTHEIHN MOPSIOK TaKKe
TpeIoIaraeTes, eclii He ykasaHo uHoe. Hanpumep, B o6meit popmyre —(R)i-(M)i-(R)p- T1e
M! ompeaenserca kak C(O)NH- (t1.e., «(R);-C(O)-NH-(R),-), coenunenue, rie M' sBrstercs -
NHC(O)- (1.e., «(R);-NHC(0)-(R),,-) Takxe mpearnonaraercsi, €cu He YKa3aHo HHOe.

Kak 31ech ucnonssyercs, TepMUH "OHopasiaracMasi rpymnma” OTHOCUTCSA K TPYIIIe,
KOTOpasi BKIIOUAET OHY WM HECKOIBKO CBSI3eH, KOTOPHIE MOTYT MOJABEPTaThCs PEaKiiu
pasphiBa CBsI3eil B OHOIOTMYECKOM cpele, HapruMep, B OpraHu3Me, OpraHe, TKaHH, KIETKE WIH
opranesuie. Hanpumep, OuopaznaraeMasi rpyrima MOKET OBITh METaOOIM3UPOBAHA B TEIIC
MJIEKOITUTAIOMINX, TAKUX KaK ueIoBeK (HampuMep, MyTeM Iruaponnsa). HekoTopeie Tpymibl,
KOTOpEIE COJIepkaT OHMopasaaracMele CBSI3H, BKIIOUAIOT, HATIPEMED, HO HE OTPAHUIHBASACH ITHM,
3(pUPHI, TUTHOJIEI U OKCHUMEIL. Heorpanuduparomuye IpuMepsl U3 GHOpa3iaraeMbIX TPYIIIL: -
OC(0)-, -C(0)0-, -SC(O)-, -C(O)S-, -OC(S)-, -C(S)0-, -S-S-, -C(R*)=N-, -N=C(R%)-, -
C(R)=N-0-, -O-N=C(R’)-, -C(O)(NR?)-, -N(R*)C(O)-, -C(S)(NR’)-, -N(R*)C(O)-, -
N(R)C(O)N(R?)-, ~OC(0)O-, -OSi(R*),0-, -C(O)(CR’R*)C(0)0- mm -OC(0)(CR’R*C(O)-.
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Kak 3nech ucnionssyercs, "amudaTiyeckas” rpymma SpaseTcs HeapoMaTHUeCKON
IPYIIOH, B KOTOPOI aTOMEI yIiepoa COSIMHEHEBI B LIETIOUKH, ¥ JM00 HACKHIIICHHEIE JTHOO0
HEHACHIIICHHEIE.

TepMune! "ankun" 1 "aJkuiaeH" OTHOCATCA K MPSAMOM WK pa3BeTBICHHON LENH,
HACBHIILICHHOMY YIJIEBOAOPOAHOMY (parMeHTy. B oHOM BapHaHTe BOILIOMICHHUS alKIIBHOM
TPYTIIOH SIBJIAETCS NpsAMasi el HACBIIIEHHEIX YITIEBOIOPOA0B. Eciu He yka3aHo HHOe, "ankui"
WK "aJKWiIeH" TpyIma coAepkuT ot 1 10 24 atromoB yriepoza. [IpencraBureny HaCHIIIEHHBIX
HPSMBIX TPYTI QJTKWILHON e BKJIIOYAIOT METWI, 3TWI, H -TIPOIIJI, H- OyTHJI, H- IEHTUI U H-
rekcui. IlpeacTaBuTeny HACHIIEHHBIX PA3BETBICHHEBIX AJIKWIBHEIX TPYII BKIIOYAIOT
H30TIPONIILI, BTOPOYTII, H300YTHUI, TPETOYTHA U M30TICHTILI.

TepMmuH "ankeHw!" OTHOCUTCS K IPSAMOMN HIN Pa3BETBICHHON YacTH YITIEBOAOPOAHON
LeTH, MMeIoIIeH 0Hy WK 0oJiee JBOMHEBIX YIVIEpO/I-yIIepOAHbIX CBsi3eil. B o1HOM BapuaHTe
BOILJIOIIEHHS JIKEHWI COAEPKUT 1, 2 wiu 3 n1BoMHEBIE CBA3U U MHBIE HacklIeHHEBIe. Ecou He
YKa3aHO MHOE, "alIKeHWI" IPyIIa COJEPKUT OT 2 10 24 aTOMOB yIiiepoa. ANKeHIIBHEIE
TPYIIIEI BKIIOYAIOT B ce0sl Kak IMC- , TaK U TpaHc-M30MephL. [IpencraBureu mpsiMbIX 1
Pa3BETBICHHBIX AJIKCHWIBHBIX TPYII BKIIOYAIOT ATUICHIUI, IPOIIieHu, 1 -OyTenu, 2-
OyTeHII, M300YTHICHIWT, 1 -TICHTEHIT, 2-TICHTEHIT, 3-MeTII-1- OyTeHW!I, 2-MeTHI-2-0yTeHWT U
2,3 -muMeTI-2- OyTEeHWI.

TepmuH "adKUHIA" OTHOCUTCS K IIPAMOU MJIH Pa3BETBICHHOMN ST YTJICBOAOPOIHOTO
¢parmMenTa, IMEIOIEH OMH MM HECKOIBKO YTIEPOI-YIIIEPOIHBIX TPOHHBIX cBsi3ei. Ecnum He
yKa3aHO MHOE, "aTKUHWI" TPyIIa CONSPKUT OT 2 10 24 aToMoB yriaepoaa. llpeactasurenu
TPSMBIX Y Pa3BETBICHHBIX ATKHHILTBHBIX TPYIIN BKIIOUAIOT alleTHICHII, IIPOTIMHII, |-
OyTuHu, 2 -OyTHHWI, 1- MEHTHHILT, 2 -TICHTHHT U 3-METHI- -0y THHII.

TepmuH "ammn” OTHOCUTCA K KapOOHIITBHOM IpyIIne, 3aMeIIeHHON BOIOPOAOM,
aNKWIOM, YaCTUYHO HACHIILEHHBIM M MOJHOCTHIO HACHIIICHHBIN IIUKI0ATKIII, YaCTHYHO
HACBIIICHHBIN MM MTOJHOCTHIO HACHIIIEHHBIA TeTEpOIIUKI, apii WK rerepoapiil. Hampumep,
aIIBHBIC TPYIIEI BKIIOYAIOT TPYIIE], Takue Kak (C1-Cqp) amkasomwn (HanpumMep, GopMiL,
aleTIII, MPOITHOHIUT, Oy THUPIUT, BAJISpIUT, Kanpowl i TpeTOyTmnaneTt), (C3-Cap)
IUKJICATKATKapOOHMI (HanpuMep, LUKIONPOIFITKapOOHIT, IUKI00YyTHIKapOOHI,
LUUKJIOTICHTILIKApOOHILT M LUKJIOTeKCHIKAPOOHILT ), TeTePOLMKINIECKUI KapOoHWT (Hanpumep,
OUPPOTHANHIUIKAPOOHILT, TPPOAHA- 2- OH- 5 -KapOOHILT, TUIICPHAMHIIKapOOHI,
MUTICPa3MHIIKapOOHII U TeTparuapodyparmikapOoHT), apor (HanpuMmep, OeH301M) U
rerepoapon (Hanpumep, THOGEeHIT -2 -KapOoHII, THODEHM -3- KapOowwt, pypanui- 2-

kapOouwa, ¢pypanun -3- kapbonwn, 1H- muppownn- 2- kap6ommn, 1H- muppowmi- 3 -kapOoHuT u
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oem3o [b] Tnodenm -2- kapOoH).

TepMuH "apin” OTHOCHUTCS K apOMATHUYSCKIM MOHOITUKIHYECKUM, OUIMKIMICCKUM HITH
TPULUKINICCKUM KOJIBIEBBIM CUCTEMaM yIiieBo0poA0B. Ecnu He ykazaHo unoe, "apun”
rpymma coaep:kut ot 6 A0 14 atomoB yraepoaa. [lpumepsl apuiIbHBIX OCTaTKOB BKIIOYAIOT, HO
HE OTPaHHYMBAIOTCS UMM, (DeHIUT, HAQ T, aHTPAllCHIT ¥ THPEHIUL.

TepMunb! "IUKAOATKIA" U "HUKIOATKWICH OTHOCSTCS K HACHIIIEHHOMY
MOHOIIKIHYECKOMY TN OUITUKIHYECKOMY (PparMeHTy YriIeBOJOPOIOB, TAKUX KaK
LUKIOMPOIIIUT, IKIOOYTIUI, IUKIONEHTIUT U LUKIoreKcn. Eciiu He ykazaHo UHOE,
"HUKI0ANKI" WA " IUKJIOAIKIICHOBas ' Ipymia cogepKut oT 3 1o 10 aToMoB yraepoaa.

TepMuH "IMKI0AIKIIAIKII" OTHOCUTCS K IMKIOAIKWIBHOM IPyIIIe, CBI3aHHON C
ATKIWIBHOM TPYIIION, I71€ aIKWIBHBIC TPYIIEI CBA3AHBI ¢ OCTAIBHOM YacThIO MOJICKYJIEL.

TepmuH "reTepormka” (WM "TeTepOLMKINI") OTHOCUTCS K HeapoMaTHYecKol oT 5 10 8
YJIEHHOM MOHOIMKINYECKOH WK oT 7 10 12 uneHHoM OMimkIndeckoil win ot 11 mo 14wiennoit
TPULMKINISCKON KOJBLEBOM CHCTEME, KoTopast MO0 HachIlleHHa 100 HeHACHIIICHHA, U
KOTOpasi cOACPKUT OT 1 10 3 reTepoaToMOB, €CJIM MOHOLIMKINYEcKast, 1-6 reTepoaToMoB, eciau
OvMKInIecKast, win 1-9 reTepoaToMoB, €CITH TPUIMKIIHUECKAs, HE3aBHCUMO BBIOPAHHBIX W3
a30Ta, KUCJIOPOAa U CepHhl, M B KOTOPOU TeTepoaToOMEI a30Ta U Cephl MOTYT OBIThH OMIIMOHAILEHO
OKHCIIEHEI, a TeTePOaTOM a30Ta MOXKET OBITh ONIIMOHATLHO KBaTepHU30BaH. Hampumep,
reTepOIMKI MOXKET OBITh IIMKIIOATKOKCH IPYIIOoi. ['eTepouKki MOKeT OBITh MPHCOSAMHEH K
OCTATBHOM YaCTH MOJIEKYJIBI Yepe3 000 reTepoaTroM WK aTOM yIIepoa B FeTePOLUKIIE.
I'eTepolmKIIBEI BKIIOYAIOT, HO HE OTPAHMUUBAIOTCS 3TUM, MOP()OIMHII, TIHPPOTUTHHOHILT,
MUPPOIMAVHII, TUTICPUANHILI, TTHIICPU3UHIUT, THIAaHTOUHWI, BATCPOIaKTAMILI, OKCHPAHI,
OKCETaHWNI, TeTParuApopypaHi, TeTPAruaAPOHPAHIUL, TeTPArAPOIHPHIAHILI,
TETPArwAPOIPUMIIHHILI, TETPATHAPOTHO(GEHI, TeTPAruAPOTHOTIHPAHILT,
TETPArHIPOITUPUMUIMHILI, TeTPAruaAPOTHOMEHIUT ¥ TETParuipOTHONHPAHILI.

Tepmun "reTepoapii” OTHOCUTCS K apOMATUYECKOM 5 -8 WiIEHHOM MOHOIMKINYECKOM, 7-
12 unenHo# GuukIIdecko win 11 -14 wieHHOU TPUITUKIIYECKOM KOIBIIEBOH CHCTEME,
uMeioteit 1- 3 retepoaToMa, €CIi MOHOILMKANYECKas, 1- 6 TeTepoaToMoB, eciu
OVIIMKITIYeCKas, WK 1- 9 TeTepoaToOMOB, €CITH TPUIMKITIYESCKAs, TJI¢ TeTePOaTOMBI BRIOPAHHBIX
u3 O, N wiu S (Hanpumep, atoMel yriepoaa u 1 -3, 1 -6 w1 -9 rerepoatomoB N, O win S
€CJI MOHOTIMKITNYeCcKast, OMIUKINICCKAas WK TPUIMKIHICCKast, COOTBETCTBEHHO).
I'erepoapumbHble TPYIMILL, OMMCAHHBIC 3/I6Ch, MOTYT TAaKXKE COJEPKATh KOHACHCUPOBAHHBIX
KOJBIIa, KOTOPEIE Pa3AesioT O0IINe CBSI3U YIIIEPOA-yIIIePO/I.

TepMI/IH "SaMGHIeHHLII/I , CCJIM HE YKa3aHO MHOC, OTHOCUTCH K 3aMCHC OAHOTO WIH
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HECKOJIEKHUX PaJINKAIOB BOJAOPOA B JAHHOM CTPYKTYpE paJHKaIOM YKa3aHHOTO 3aMECTHTES,
BKJIFOYAS, HO HE OTPaHUYHBASICh UMU: TATIOTCH, alIKWIT, ATKCHILT, aTKUHILT, apIUT, TeTEPOIHKITIT
THO, ATKIITHO, OKCO, THOKCH, apMIITHO, AJTKIITHOATKILUT, ApIITHOATKI, JIKIIICYIb(OHIIT,
ANKWICYTH(DOHIIATKII, apiCyTb(QOHIIATKII, ATKOKCH, apIIIOKCH, apalIkKOKCH,
aMITHOKapOOHILT, aTKITaMUHOKApOOHWI, apUIaMUHOKapOOHIIT, AIKOKCHKApOOHIL,
apIIOKCUKApOOHILT, TATOTSHAIKIUL, aMUHO, TPH(TOPMETILI, IIMAHO, HUTPO, ANKILTAMHUHO,
apIIaMIHO, alKIIAMUHOATKII, apIAMUHOATKI, aMIHOATKIIAMITHO, THAPOKCH,
ATKOKCHATKIUT, KapOOKCHATKI, ATKOKCHKAPOOHITAIKI, aMIHOKAPOOHMTATKIT, alli,
apalKOKCHUKapOOHII, KapOOHOBEIE KHUCIOTHI, CYIb(OKUCIOTEL, CyIb(poHII, pocdoHOBaAs
KICJI0Ta, apill, TeTepoapill, TeTepOIMKINIeCKIe U anudaTiueckue rpynmnsl. [[oHsITHO, 4TOo
3aMEeCTUTENb MOXeT OBITh 3ametieH. [IpuMepsl 3aMecTuTe el BKIIOYAIOT aMUHO, aJKIJIAMITHO,
JTUATKUIAMITHO M HUKINYECKUE aMHHOCOEIMHEHMS.

TepmuH "ramoren” win "rano” oTHocUTCS K GTOpPY, XI0pY, OpoMy U HOy.

TepMuns! "ankuwiamMut” 1 " quankuiaMuH" oTHocsaTcs K -NH(ankwn) u -N(ankun),
paamKamaM COOTBETCTBEHHO.

Tepmun "anxmngocgat” otHocutes k -O-P(Q)(Q™)-O-R, rae Q 'm Q", xaxmpIit
HezaBucuMo, O, S, N (R) 5, ommoHadbHO 3aMeIISHHBIN aJKIT WK alTKOKCH, U R mpeacTasisieT
c000i#f ONMIIMOHATLHO 3aMEIISHHBIN aJKII, M-aMAHOATKII WIH 0-(3aMeICHHBIH ) aMIHOATKIT.

Tepmun "ankwidochopoTHoaT" OTHOCHTCA K ankiwidocdary, B KOTOPOM IO MEHBIIEH
Mepe oaHa u3 Q "win Q " aBigercs S.

Tepmun "ankwidochoHaT" oTHOCHTCS K alKmwiIdocdary, B KOTOPOM IO MEHBIIICH Mepe
onmHa w3 Q ' win Q " mpeacTaBIsLeT cOO0M ATKIIL.

TepMuH "TUAPOKCHANKIIT" OTHOCHUTCS K -O-aTKIIBHOMY paguKay.

TepMuH "adKWITeTePOIUKI" OTHOCHTCS K AIIKIITY, TJE 110 MEHBIICH Mepe OUH METIICH
OBLT 3aMEHEH TeTePOIHKIOM

TepMuH "®-aMuHOANKII" OTHOCUTCA K -alKuiI-NHs- paaukamy. A TepMuH "o-
(3aMeTeHHBIN)AMIHOATKIT OTHOCHUTCS K M-aMUHOANKIITY, IJIe TI0 MeHbINei Mepe, oauH u3 H
Ha N OBLT 3aMEHEH HA aJTKII.

Tepmun " @-pocdoankin” orHocuTes K -ankmwi-O-P(Q)(Q")-O-R, rae Q 'u Q", kak st
He3aBHCHMO, sisieTcss O wiu S ¥ R oMIMoHaTbHO 3aMeIeHHBIA aJTKILL.

Tepmun " @-TrOdOChOaNKIT" OTHOCHTCS K @-pochoankity, TAe o MeHBIIeH Mepe,
ol u3 Q 'wim Q" ABugercs S.

Creayiomuye COKpalieHus, KOTOPEIC UCTIOAB3YIOTCS B 3TOM MPIIOKCHUHU:

DSPC: nucreapomwndocharunmaxonun; DPPC: 1,2-aumansMuTomi-sn-rimnepo-3-dgochoxonm;



130

POPC: 1 - manemuTonn-2-oneomi-sn-pochatuamwixonns; DOPE: 1,2-nuoneonn-sn-3-
dochortanomamu; PEG- DMG kak mpaBmio, OTHOCHTCS K 1,2- TUMHPUCTOMIT-SN-TJIATCPHH-
METOKCH Moau3THAeHI Koo (Hanpumep, PEG 2000); TBDPSCI: Tper-
oyrmnxaoponudenmiciad; DMAP: mumerinamusaotmpuant; NMO: N-metrwmmopdomima-N-
okcua; LIHDMS: nutuit ouc(tpumeriicunmwnamua; HMPA: rekcametmidocdopamun; EDC: 1-
ATII-3-(3-muMeTrnaMuonporiut) kapoomunmi; DIPEA: nuunszonpomumtinamus; DCM:
auxaopMmerad; TEA: Tpustunnamus; TBAF: TerpabytunaMmoauidTOpya.

B HexkoToprIX BapraHTaX BOILIOIIEHIS CIIOCO0 MOXKET OTPeOoBaTh UCTIONB30BAHUE
3aIIMTHBIX TPyNH. MeToA0A0TMH 3alIUTHEIX TPYIII XOPOILIO M3BECTHEHI CIIELUAINCTAaM B TAaHHOU

obnactu (cM., HatipumMep, Protective Groups in Organic Synthesis, Green, T.W. et. al.,

Wiley-Interscience, New York City, 1999). Kopoue roBopsi, 3allluTHOM IpyIInoit sBiaseTcs
mro0as TpyIma, KoTopas yMeHbIIAET WIN YCTPAHAeT HeKeaaTeabHyI0 PeakIMOHHYIO
CTIIOCOOHOCTE (PYHKIMOHATBHBIX TPYIII. 3allUTHAS IPYIIIAa MOKET OBITh JoOaBIeHa K
(YHKIMOHATBHOW TPYTIIE, YTOOBI 3aMacKUPOBATh €€ PEaKTUBHOCTD B ONPEACICHHOM peakiuu 1
3aTeM yAIICTCS, YTOOBI MOKa3aTh OPUIHHAIBHYIO (PYHKIMOHATBHYIO IPYIITy. B HEKOTOPBIX
BapHaHTax BOILIOMICHMS "CIMPT 3aIlUTHAS Tpynmna” ucroiassyercs. "CIupT 3alyTHas IpyImma’
O3Ha4aeT JI00yIo TPYIITy, KOTOpasi yMeHbIIAeT YUK yCTpaHAeT HeKeIaTeIbHYIO PeaKIMOHHYIO
CIOCOOHOCTD (PYHKIMOHATBHEIX TPYIII CIIHPTa. 3aIlIUTHBIC TPYIIIEI MOTYT OBITE TOOABICHEI 1

YAAJICHEBI ¢ IOMOIIBIO METOJ0B, XOPOLIO N3BCCTHBIX B I[aHHOﬁ 0061acTH.

CoenuHeHNsI MOTYT OBITH TIOTYYEHBI IT0 MEHBIICH Mepe, OJHIM U3 METOJIOB, OIMCAHHBIM
3/1€Ch, WM U3BECTHBIM M3 OPTaHUYECKOTO CHHTE3A.
IpuMepbl
Mpumep 1

Cxema 1
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Cxema 1
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Coequnenne 2: K pactBopy coequnenus 1 (10,0 r, 18,8 MMoIIb, CM. MEXTyHAPOTHYIO
myomukarro WO 2010/054406) 8 CH,Cl, (80 M) mobasnsum TpraTiiamuH (7,86 mi, 56,4
MMOITs), DMAP (459 wmr, 3,76 mMois ) 1 TpeT-OyTmi(xiop)audenmwicinan (9,62 i, 37,6
MMOJb). Peakiinonuyio cMech mepeMelnBaii B TeueHne 24 4acoB. 3aTeM cMech paz0aBisuim
CH,Cl; 1 mpoMbIBaIK HackIIEHHBIM BOAHEIM pacTBopoM NaHCQO;. Opranmdueckuii cioit
OTJICTSUN U CYIIIM HajJ 6e380aHbIM NaySOy. [ocne ¢punpTpaimm 1 KOHIIEHTPALWH, CBIPOit
MPONYKT OUUILAIN ¢ TOMOLIBIO KOJIOHOUHOU Xpomartorpadun Ha cunukarene (0-5% EtOAc B
rekcane), monydas 2 (12,4 r, 16,1 mmons, 86%, Re = 0,24 ¢ rekcaHOM). 'H IMP (400 MHz,
CDCl) 6 7.66-7.68 (m, 4 H), 7.33-7.42 (m, 6 H), 5.30-5.39 (m, 4 H), 3.67-3.72 (m, 1 H), 1.97-
2.04 (m, 8 H), 1.07-1.42 (m, 52 H), 1.05 (s, 9 H), 0.88 (t, /= 6.8 Hz, 6 H).
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Coenunenne 3: K pacteopy 2 (12,4 1, 16,1 mmoms) B Tpet-Oytanone (100 mi), TI'® (30 mi) u
H,0 (10 m) nobapnsumu 4-metrmmopdonua N-okcun (4,15 r, 35,4 MMOJTB) ¥ OCMESI TETPOKCHT
(41 wmr, 0,161 mr). Peakimionnyio cMech IepeMeIInBaIl B TeueHUe 16 4acoB, 3aTeM raciiin
myTeM JobarneHus oucyasdura HaTpus. [locie yaaneHus pacTBOPUTENS IIyTeM BEITIAPUBAHIIA,
octatok skctparupoanu Et,O (500 M) u H,O (300 M) Opranudeckuil Clioi OTAeIsId U
cyunuti Han 6e3BoaHBM NaySOy. [Toce GribTpalinu ¥ KOHIEHTPAIHH, CRIPEL] OUUIIATH ¢
MTOMOIIIBI0 KOJOHOUHOU XpoMarorpaduu Ha cunmkarene (rekcan: EtOAc = 1:1, R,=0,49) ¢
nmomyuenuem 3 (12,7 r, 15,1 mmons, 94%). '"H amp (400 MHz, CDCl3) 6 7.66-7.68 (m, 4 H),
7.33-7.43 (m, 6 H), 3.67-3.73 (m, 1 H), 3.57-3.62 (m, 4 H), 1.82 (t, / = 5.0 Hz, 4 H), 1.10-1.51
(m, 60 H), 1.04 (s, 9 H), 0.88 (t, J = 6.8 Hz, 6 H).

Coenunenne 4: K pactsopy 3 (12,6 1, 15,0 Mmons) B 1,4-muokcane (220 mu), CH,Cl, (70 mi),
MeOH (55 mun) 1 H,O (55 mun) nobasnsuiu NalOy (7,70 T, 36,0 MMos). PeakimmonHyto cMech
nepeMelBaIi B TedeHne 16 4acoB mpu KOMHATHOM TeMiiepatype. CMech skcTparuposanu Et,O
(500 mum) 1 H,O (300 M) Oprasudeckuil coi oTAeNSsIIM U CYUIIN Hajl 6e3B0AHBIM NapSO;.
IMocae ¢pumpTpay ¥ KOHIEHTPAIIMH, CBIPEL] OUHIIATH C TIOMOIIBIO KOJTOHOTHOM
xpomatorpaduu Ha cummkarene (rekcad: EtOAc = 9:1, Ry = 0,30), monyyas 4 (7,98 r, 14,5
MMOIIb, 97%). Monexkynspubiii Bec 11 CasHsyNaO3Si (M+Na)™ Pacu. 573,3740, Halinenubiii
573,3.

Coenunenue 7: K pactsopy 5 (cM., Tetrahedron, 63, 1140-1145, 2006; 1,09 r, 2,18 mMo11b) B
TIr'® (20 M) u HMPA (4 mun), LIHMDS (1 M pactsop B TT'®, 4,36 mi, 4,36 MMoJIb) OBLT
no6Gasiien mpu -20 °C. [onydueHnyio cMech nepeMeIrBaiy B Teuenue 20 MUHYT MPH TOM ke
TeMIieparype, 3aTeM oxaaxaanu 1o -78 “C. Pactsop 4 (500 mr, 0,908 mmons) B TI'® (4 M) 6b11
nobarieH. CMech mepeMeraliv | AU HarpeThest 10 KOMHATHOM TeMITepaTyphl B TEUCHUE HOYM.
MS ananmus mokazan ¢opMmupoBaHue AU-KUCHOTH (6; Cs3HgsOsSi (M-H)™ pacu. 829,6166,
Habmogaemast 829,5). K cmecu, NaHCO; (1,10 1, 13,1 mmoins) u mumeTcyabdar (1,24 v,
13,1 MMoms) OBLTH TOGABICHEI U TIEPEMEIIVBATN B TEUCHUE 2 9aCcOB IPH KOMHATHOM
TeMmmeparype. Peakiuio ocranaBiInBamy 100aBIeHIEM HACHIIIEHHOT0 BogHOTO pactBopa NH4Cl
(50 M), 3atem skctparupoBanu Et,O (2 x 100 mut). Opranudeckuii cI0i OTAETSUIN U CYIIITH
Haja 6e3BoaHbM NaySOy. [ocne ¢punpTpaiwin ¥ KOHIIEHTPAIINH, CBIPOM TIPOTYKT OUMINATH C
MTOMOIIBI0 KOTOHOUHOU XpoMarorpaduu Ha crukareie (rekcad: EtOAc = 9:1, Ry = 0,35),
nonyuas 7 (270 mr, 0,314 Mmoib, 35%). Monekymsapusrii Bec 11 CssHooNaOsSi (M+Na)" Pacu.
881,6455, Hatinennriil 881,6484.

Coenunenne 8: K pactsopy 7 (265 mr, 0,308 mmons) 8 TI'® (2,5 m), B=-TBAF (1 M pactrop B

Tr'®d, 0,555 mi, 0,555 Mmmons) OsLT T00aBICH. PeakIMOHHYI0 CMECh TICPEMETIINBANIY B TCUCHIIC
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14 vacos mpu 45 °C. Tloc/ie KOHIEHTPAIUH CMECh OUHIIAITH ¢ TIOMOIIBIO KOTOHOYHOM
xpomarorpadun Ha crmnkarene (rekcan: EtOAc = 3:1, Re = 0,52), momyuas 8 (155 mr, 0,250
MMOJIB, 81%). Monekyaspubiii Bec 11 C3oH72NaOs (M+Na)™ Pacu. 643,5277, HalineHuniid
643,5273.

Coenunenne 9: K pacteopy coenunenus 8 (150 mr, 0,242 Mmons) u 4 - (TUMETHIAMITHO)
MAaCIISTHOM KUCITOTH runpoxiopuaa (49 mr, 0,290 mmons) 8 CH,Cl, (5 M) mobasisiim
aumsonpomutiaamud (0,126 mi, 0,726 mmons), N - (3-auMetiwiaMuHonpoIiuT)-N'-
sTIIKapOoauuMIIa ruapoxiaopun (56 mr, 0,290 mmons) u DMAP (6 mr, 0,0484 MmMob).
PeakumonHyto cMech nepeMeIInBaiy TP KOMHATHOM TeMIiepaType B TedeHue 14 yacos. 3aTeM
peakumonnylo cMech pazbasmsuin CH,Cly (100 Mi1) 1 mpoMeiBanu HackIeHHBIM BoaH. NaHCO;
(50 mn). Opranmueckuit cinoit cynnwu Hag MgSOy, GuIsTpoBaIN ¥ KOHIEHTpHpOBATH. CEHIPOH
HPOIYKT OUHMIIATIH C MOMOIIBIO KOJTOHOYHOU XpoMaTorpadpuu Ha cuiukarene (0-5% MeOH B
CH,Cl) ¢ momyuenuem coequuenus 9 (121 mr, 0,165 mMounb, 68%, Ry = 0,25 nonyuen ¢ 5%
MeOH B CH,Cl,). Monexynspubiii Bec 11 C4sHgaNOg (M+H)" Pacu. 734,6299, Halinenuprii
734,5.

Coemunenne 10: ITonyuenne coenuuenus 9 ¢ CH;Cl 8 CH3CN u CHCl; MoxeT npeiocTaBuTh

coeaunenue 10.

Npumep 2

Cxema 2
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Cxema 2
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Coenunenne 12: K pactopy 11 (cm., J. Med Chem, 38, 636-46, 1995; 1,25 1, 2,58 MMoITh) B
TI'® (20 M) u HMPA (4 mun), LIHMDS (1 M TI'® pactBop, 2,58 M, 2,58 MMonb) ObLT

noGasnen mpu -20 °C. CMech nepeMeInuBai B Teuenue 20 MUHYT P TOH e TeMIeparype,

3aTeM oxmaxaanu jo -78 °C. Pactrop 4 (500 mr, 0,908 mmoins) B TT'® (9 M) 1 HMPA (0,9 M)

OLLI Z[06aBJ'I6H. Cmech MIEPEMECIINBATIN U JalIN HArpeThCd 10 KOMHATHOH TEMIICPATYPEI B

Teuenue Ho4n. Peakuuio octanaBnmuBanu myteM aobasienus H,O (40 min) 1 sxcTparupoBain

Et;O (150 M x 3). Oprasmdeckuil CJION OTASTSITN U CyITTy Hax 6e3BoqaeM NaySOy. [loce

(];)H.HLTp&IIHH 1 KOHLCHTpAnm, CLIpOfI MPOAYKT OUHIIAIHN € TTIOMOIILIO KOJOHOYHOM



135

xpomarorpadun Ha crmikarene (rekcan: EtOAc = 9:1, Ry = 0,35), momydas 12 (136 wr, 0,169
MMOJIB, 19%). Monekyaspusiii Bec 11 Cs;HgoNaOsSi (M+Na)* Pacu. 825,5829, HaiinenueIit
825,5.

Hcnonn3oBanue 13 B MecTo 5, 110 METOIHMKE, ONMKUCAHHOM 11 COeANHEHHS 7,

MOCIIEA0BANO, ¢ TToTyUYeHueM coenuuenus 12 (135 mr, 0,168 mmos, 46%).

Coenunenne 15/ Coenqunenue 16: K pacteopy 12 (800 mr, 0,996 mmons) B TT'® (5 M), H-
TBAF (1 M pacteop B TI'®, 5 mi, 5,00 mmouts) 6611 106aBneH. PeakimoHHYI0 cMech
nepeMenuBaii B TeucHue 16 uacos mpu 45 °C. Tlocie KOHIEHTPALIN CMECh OUHIIAIH C
MIOMOIIBIO KOJIOHOYHOM XpoMaTorpaduu Ha cuiankarese ¢ moaydenueM 15 (rekcam: EtOAc =
3:1, R¢= 0,46, 372 mr, 0,659 mmous, 66%) u 16 (CH,Cl,: MeOH = 95:5, Ry = 0,36, 135 wmr,
0,251 Mmonb, 25%). Monekynspusiii Bec 15; C3sHgNaOs (M+Na)' Pacu. 587,4651, Halinenusrii
587,4652. Monekymspusii Bec 16; C33Hg Os (M+H)" Pacu. 537,4519, Haitnennsiit 537,5.

Coemunenne 17: K pactopy coeamnenus 15 (164 mr, 0,290 MMons) 1 4 - (IUMETIIIAMUHO)
MacJISTHOM KUCTOTHI ruapoxaopuaa (58 mr, 0,348 mmons) B CH,Cl, (5 M) mobasisiiu
naumsonpomurTiiaaMud (0,152 mi, 0,870 mmons), N - (3-auMeTiiaMUHOTIPOIILT)-N'-
sTIIKapOoauuMua xiopua (67 mr, 0,348 mmois) u DMAP (7 mr, 0,058 MMons). PeakimonHyto
CMECh TIepEeMEIINBATY TP KOMHATHOM TeMIiepaType B TeueHue 14 qacoB. PeaklMOHHYIO cMecCh
paz6arisuti CH,Cl, (100 mun) 1 mpomeiBaii HackimeHHBIM BoH. NaHCO3 (50 mum).
Oprauvueckunii cioit ey Hax MgSO4, GrisTpoBau ¥ KOHICHTPHPOBATH. CRIPOM POTYKT
OYMIIATHN ¢ TIOMOIIBIO KOTOHOUHOH XpomaTorpadun Ha cimkarene (0-5% MeOH 8 CH,Cl,) ¢
nomyueHueM coenuHerus 17 (158 mr, 0,233 mmons, 80%, Ry = 0,24 momyuen ¢ 5% MeOH B
CH,Cl,). Monekynsipusiit Bec 11 CssHgaNOg (M + H) + Pacu. 734,6299, Haitnenusnit 734.5.

Coemunenne 18: O6padotka coenuuenus 17 ¢ CH3Cl 8 CH3CN u CHCl; MoxeT npuBecTH K

MOMYYSHUIO coeMHeHus 18.

Coenunenne 19: K pactsopy 16 (130 mr, 0,242 mmoins) 8 TI'® (2 mur) 1 MeOH (2 M),
TpuMeTwIcHTIIa3oMeTal (2 M pactrop B Et;O, 0,158 M, 0,315 mmons) 6501 10o6aBiIeH.
PeakimonHyio cMech niepeMeninBaiy B TeucHue 14 gacos. Ilocne BEImapuBaHus 0CTaTOK

OYHILATHY ¢ TIOMOIIBIO KOOHOYHOM XpoMaTtorpadun Ha cimkarene (rekcan: EtOAc = 3:1, Ry =

0,50), momy4as 19 (99 mr, 0,180 mmous, 74%) . '"H amMmp (400 MHz, CDCl3) 6 5.29-5.40 (m, 4
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H), 4.12 (q,J =7.1 Hz, 2 H), 3.66 (s, 3 H), 3.55-3.59 (m, 1 H), 2.30 (dd, J = 14.7, 7.2 Hz, 4 H),
1.98-2.07 (m, 8 H), 1.60-1.68 (m, 4 H), 1.23-1.43 (m, 37 H).

Coenunenne 20: K pactopy coemmmenus 19 (95 mr, 0,168 MMons) U 4 - (IUMETHIAMUHO)
MAacIITHON KUCTOTH THapoxiaopuaa (42 mr, 0,252 mMons) B8 CHCl, (3 Mi1) 1obaBisiiu
aumzonpomuatiaamMud (0,088 mi, 0,504 mmods), N - (3-auMeTiwiaMuHOIpoIiLT)-N'-
sTIIKapooauuMia ruapoxiaopun (48 mr, 0,504 mmons) 1 DMAP (4 mr, 0,034 MMon).
PeakmoHHy1o cMech NepeMelInBaIy IPH KOMHATHOW TeMIiepaType B TeueHue 14 qacos.
Peaximonnyto cmech pazbasnsuin CH,Cl, (100 M) 1 mpomeranu HackeHHBIM BoH. NaHCO;
(50 mum). Opraumdeckuit cioit cynnwm Hax MgSOy, prasTpoBasiu U KOHLEHTpUpOoBaIu. CBIpoi
MPOTYKT OUMIAJIN C IOMOIIBIO KOJOHOUHOH Xpomartorpagun Ha cuukarene (0-5% MeOH B
CH,Cl) ¢ momyuenuem coequuenus 20 (103 mr, 0,155 mmons, 92%, Ry = 0,19 monyuen ¢ 5%
MeOH B CH,Cly) . "H SIMP (400 MHz, CDCl3) § 5.29-5.40 (m, 4 H), 4.83-4.89 (m, 1 H), 4.12
(q, J=7.1 Hz, 2 H), 3.67 (s, 3 H), 2.28-2.34 (m, 8 H), 2.23 (s, 6 H), 1.98-2.07 (m, 8 H), 1.76-
1.83 (m, 2 H), 1.60-1.68 (m, 4 H), 1.23-1.51 (m, 35 H).

Coequnenne 21: O6padotka coenunenus 20 ¢ CH3Cl 8 CH3CN u CHCl; MoxxeT mpuBecTH K
noaydeHuro coenutenus 21.Mlpumep 3: AnbTepHATUBHEIN CHHTE3 IS TH-ATbCTH A
MPOMEXYTOUHOTO COCMHEHMS 4

Cxema 3
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Cxema 3
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Hu-anpaerun 4 MoxkeT OBITH CHHTE3MPOBAH Kak IMoka3aHo Ha Cxeme 3, UCTob3ys 1-
Opom-9-nenieH. Ju-ampaerua coaepKaniiii TOJOBHYIO TpyIiy 27 MOXKeT ObITh ITOJIC3HBIM TS
CHHTE3a TePMHUHATBHEIX 3(PUp-3aMeIeHHBIX JUITHIOB, UCTIONB3Ys, HAIIPUMED, PESAKIIHIO

Burrtura. O30H0IN3 MOXKET IPUBECTH K MTOTYUCHUIO TU-anbaeruaa 4 u 27.

[pumep 4: AnpTepHaTHBHBIC CHHTE3BI IS COCAMHEHIS 8

Cxema 4
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Cxema 4
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COGZ[I/IHGHI/IG 8 MokeT OBITE CUHTC3HPOBAHO, KaK IIOKa3aHO Ha Cxeme 4.

Coenunenne 29: K nmepememannoii cyciensuu NaH (60% B macne, 82 1, 1,7096 mois) B 500 M
6e3soauoro IM®, pactrop coenunenus 28 (250 1, 1,7096 mons) B 1,5 1 JIM® MenieHHo,
UCIIONB3Ys KaledbHYI0 BOPOHKY, 6511 qo0asaeH mpu 0 °C. PeaknmoHHyI0 cMeCh MepeMeIInBaIK
B TeueHue 30 MunyT, 3aTeM Oer3mwiopomiry (208,86 mi, 1,7096 Mone) MeIeHHO TOOABIITH B
aTMocgepe a3oTa. 3aTeM PeaKIMOHHYI0 CMeCh HarpeBalii 10 KOMHATHOMN TeMITEpaTypsl U
nepeMeninBaid B TedeHue 10 yacoB. 3aTeM cMech OXJaKAaNN KOJOTEIM JIBAOM (~ 2 KT) U
3KcTparupoBaiy stwiareraToM (2 X 1 m). Oprasmdeckuii 1ol MpoMEBIBATH BOOH ( 111), YTOOBI
YAATUTE HexenaTensHslid JIM®, cymnu Haa Nap;SOy4 1 ymapusaiau 10cyXa B BaKyyMe.
Heounmennoe coenunenue ounmaid Ha 60-120 cunukarene, smoenT 0-5% MeOH B DCM ¢

romyueHueM coenuHerus 29 (220 1, 54%) B Buje ONeTHO-KEITON KUIKOCTH. '"H amP (400
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MHz, CDCl3): 6 = 7.33-7.24 (m, 5 H), 4.49 (s, 2 H), 3.63-3.60 (m, 2 H), 3.47-3.43 (m, 2 H),
1.63-1.51 (m, 4 H), 1.39-1.23 (m, 8 H).

Coenunenne 30: Coennnenue 29 (133 r, 0,5635 mons) pactropsutn B 1,5 1 DCM, CBry (280,35
r, 0,8456 MoJB) TOOABIAIH PU TIEPEMEIINBAHNY PACTBOPA M PEAKLIHOHHYIO CMECh OXJTaXIaIn
1o 0 °C B atmocdepe mHepTHOrO raza. PPh; (251,03 r, 0,9571 mounp) 3aTem q06aBIsIN
TOPUHSMH, TOIepkuBast Temieparypy Hinke 20 °C. Tlocie 3aBepuieHust 106aBIeHIs
pEakIMOHHYIO CMECh TIepeMeNINBaIy B TeUEHHE 3 4acoB IIPU KOMHATHOH TeMnepaType. [locie
3aBepuieHus peakuun TBepabii (PPh;0), koTopelil ocaxaany U3 peaklMOHHOM CMECH, YAATSUIH
¢urpTpanueit 1 GUIBTpaT pa3baBIsLIM ¢ KOJNOTEIM Jb10M (~ 1,5 Kr) 1 skcTparuposaau DCM (3
x 750 mur). Oprasuyueckuit CJIo OTAeNSIN, CyInu Hajx 6e3B01HBIM NaySOy ¥ TeperoHsin B
BakyyMe. [lomydueHHoe celpoe coeuHeHue XpoMarorpagupoaan Ha 60-120 MeI KoJIoOHKe ¢
CHJIMKareseM ¢ ucronasioanueM 0-5% sTuiaierara B reKcaHe B KaUeCTBE MIIOSHTA CHCTEMEI ¢
nonyuenreM coenuHerus 30 (150 1, 89%) B Buae O1eqHO-KENTON KUIKOCTH. "H SIMP (400
MHz, CDCls): 8 = 7.33-7.25 (m, 5 H), 4.49 (s, 2 H), 3.47-3.41 (m, 2 H), 3.41-3.37 (m, 2 H),
1.86-1.80 (m, 4 H), 1.62-1.56 (m, 2 H), 1.42-1.29 (m, 8 H).

Coequnenne 31: K cBexeaktusupoBanHoi Mg ctpyxke (24,08 r, 1,003 mons) no6asmstor 200
w1 6essoanoro TI'®, ¢ mocnenyiomum g00aBIeHUEM IEMOTKY Ho/1a B cMech B MHEPTHOU
atMocgepe. PactBop coenuuernus 30 (150 1, 0,5016 moxas) B 1 1 cyxoro TI'® MemieHHo,
KOHTPOJIHPYS SK30TCPMHICCKYIO PEakiHio, ObLT 100aBeH. 3aTeM PEaKIHOHHYIO CMECh
KHIISITIJIM B TeUcHME | yaca, 3aTeM OXJTakIaid 0 KOMHATHON TeMIepaTypsl. MeTindopMuaT
(60,24 1, 1,0033 Moip) 3aTeM MeIICHHO MOOABISUTH M PEAKITHS MPOJ0KAIach B TeUSHUE 2
gacoB. [locie 3aBepiieHus peakiuio OCTAaHOBIIN MeaIeHHBIM nobasnenueM 10% HCI, a 3atem
Bo10# (1 1) ¥ 3kcTparupoBany stinaneratoM (3 X 1 1). Opranmdeckuii cioi OBLT JETIOUPOBAH B
5-nuTpoBEIi cTakal, pazbasiaen 500 M Metanona u oxaaxaeH 10 0 °C. K sTomy pactBopy
n3061TOoK NaBHy (~ 5eq) 611 1o6aBnen gacTaMu Juis obecTiedeHus THapoau3a 3Qupos
MYpPaBEHHOW KUCIOTHI, KOTOPEIE HE paciieruisroTes npu godasnennn HCL. Toxyuennbii
pacTBOp MepeMelINBaIM B TCUEHHE Yaca, a 3aTeM JIETYUHI KOMITIOHEHT YAATSUIH O] BAKyYMOM.
Octaroxk npomsisanu B Boje (1 1) u moaxkucasin 10% pacteopoM HCl (pH 4). 3ateM poaykT
sKcTparuposatu sTiIaneTaroM (3 x 1 ). Opranndeckyio a3y 3aTeM CyUIHIH U
KOHIICHTPUPOBATH Ha POTOPHOM HCTIApHTEIIE ¢ TIONyUeHIEM kenaemoro coenuuenus 31 (57 T,
24%) B BUAE TBEPAOrO BEILICCTRA. 'H aMP (400 MHz, CDCl3): 6 = 7.35-7.32 (m, 8 H), 7.29-
7.24 (m, 2 H), 4.49 (s, 4 H), 3.56 (m, 1 H), 3.46-3.43 (m, 4 H), 1.63-1.56 (m, 4 H), 1.44-1.34 (m,
28 H). C NMR (100 MHz, CDCls): & = 138.56, 128.21, 127.49, 127.34, 72.72, 71.76, 70.37,
37.37, 29.64, 29.56, 29.47, 29.33, 26.07, 25.54.
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Coenunenne 32: Coenunenue 31 (56 1, 0,1196 mons) pacteopsuiu B 700 mut cyxoro TI'® u
oxmaxaamm 10 0 °C. TBSCI (36,06 1, 0,2396 Mo/1b) MeUIEHHO T00ABIISIH, ¢ TTOCIETYIOIMM
nobawiaeHreM nMuaazona (32,55 r, 0,4786 mMoup) B HHEPTHOM aTMocdepe. 3aTeM PeakMOHHYTO
CMecCh NIepeMEeIIMBATN P KOMHATHOH TeMiiepaType B TeueHue 18 gacos. [locne 3aBepiuenus
PEaKLMIO OCTaHABIMBAIH JbJA0M (~ 1 KT) U 3KCTparupoBaiau >twianetatoM (3 x 500 mm).
Oprannyeckuil CI0M OTACTSIIN, IPOMBIBATH HACHIIICHHBIM pacTBopoM NaHCO; nis yaanenus
KHUCJIOTHBIX IpuMecel, cymmid Hag Nap,SO4 1 ynapuBany Ipy MOHIKCHHOM JaBJICHUU C
MOJIYYCHUEM HEOUHMILEHHOTO COSAUHEHMS, KOTOpOoe ouriany Ha cwinkarene (60-120 mem) u
samoupoBanu 0 - 10% sTinanerata B rekcate, momydas (60 r, 82%) coenuuenust 32 B BUjiC
*kenTosaToro Macia. 'H SIMP (400 MHz, CDCLs): & = 7.33-7.24 (m, 10 H), 4.49 (s, 4 H), 3.60-
3.57 (m, 1 H), 3.46-3.43 (m, 4 H), 1.61-1.54 (m, 4 H), 1.41-1.26 (m, 28 H), 0.87 (s, 9 H), 0.02 (s,
6 H).

Coenunenne 33: Coenunenue 32 (60 r, 0,1030 mMons) pactBopsiau B S00 Mi1 aTMIanerara u
nerazupoBanu ¢ Ny B Teuenue 20 MunyT. Hobasmsuin (10% o macce) Pd wa yrine (12 1) u
PEaKIMOHHYIO cMech IIepeMelInBaIi B aTMocdepe Boopoa B Tedenue 18 acos. [loce
3aBEpLICHHS CMECh (PHIBTPOBAIM Uepe3 CIOU IIeUTa M POMBIBATH STIIaleTaToM. DuisTpaT
yIapuBaloT B BakyyMe, omydas coeanHenue 33 (19 r, 46%), koTopoe ObLIO JOCTATOTHO
YUCTBIM JJ18 UICTIOB30BAHUA B CIEAYIOMIEH CHHTETUIECKOM MTOCIEA0BATEIEHOCTH. 'H amp (400
MHz, CDCl;): & = 3.64-3.58 (m, 5 H), 1.59 (br, 2 H), 1.57-1.51 (m, 4 H), 1.38-1.22 (m, 28 H),
0.87 (s, 9 H), 0.02 (s, 6 H).

Coemunenne 34: Coenunenve 33 (8,2 r, 0,0199 monn) pactBopsimu B 100 M cyxoro DCM u
oxnaxaamu 10 0 °C. TEA (22,14 mn, 0,1592 mMonb) no6asnsan B uHepTHON atMocepe. Iloce
MepeMenIMBaHus CMECH B TeUEHUE 5 MUHYT, Me3wnxiiopun (4,6 mi, 0,059 Momp) 1o KarisMm
00BN M PEaKIMOHHYIO CMECh, TEPEMEIIHBAIH ellle B TeueHue 3 4acoB. [locie 3aBepineHus
peakMU cMech ocTaHaBIUBAIU JbA0M (~ 200 1) u skcTparupoand DCM (3 x 75 mu).
Opranmyecknii ¢IIo¥ CyIIUIA Hasl 6€3BOHBIM CYIb(haToM HATPHS U BHITAPHBAIH, ITOTydast
CEIpOE COeAMHEeHNE, KOTopoe ountiamy Ha 60-120 Meln KOoJIOHKE C CHIIMKAreaeM ¢
ucnonb3oanmneM 0-30% sTunnainerata B reKCaHe B KAUECTBE SIIOCHTA CUCTEMBI ¢ TTOJYUCHUEM
coeauuenus 34 (8,2, 73% ) B Buje OJI€THO-KEITOM KUAKOCTH. 'H amP (400 MHz, CDCl3): 6
=4.22-4.19 (m, 4 H), 3.60-3.58 (m, 1 H), 2.99 (s, 6 H), 1.75-1.69 (m, 4 H), 1.38-1.28 (m, 28 H),
0.86 (s, 9 H), 0.02 (s, 6 H).

Coemunenne 35: K pactsopy coeannenns 34 (8,2 r, 0,0146 monn) B 400 M1 cyxoro 3¢upa
nobawsastmu MgBr, Et,O (22,74 1, 0,08817 mons) mopiwsimu tipu O °C B atmMocdepe azora. [locie

3aBCPUICHMA ,Z[O6aBJ'ICHI/I$I PCAKIIMOHHYIO CMCCh KUIATUIN B TCUCHHUC 28 gacoB. Ilocie
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3aBEpIICHMS peakiMy, HeOPraHYecKH MaTeprall, 00pa3oBaHHbIN B PEaKLMH, YAATSUTH IIyTeM
¢urpTpanmy. OUIBTpaT BEINAPUBATN U MOTYUEHHOE CHIpoe coeTnHeHne ouumany Ha 60-120
MeIll KOJIOHKE C CHIMKareneM ¢ ucrnoas3oBanueM 0-3% sTunaneraTta B reKcaHe B KadecTBe
3MIOCHTA CHCTEMBI C TTONyUeHueM coeauHeHus 35 (6,6 T, 85%) B Bue 6eCclBETHOMN KUIKOCTL.
"H SIMP (400 MHz, CDCls): 8 = 3.61-3.58 (m, 1 H), 3.41-3.37 (t, 4 H, J = 6.8 Hz), 1.87-1.80
(m, 4 H), 1.42-1.25 (m, 24 H), 0.87 (s, 9 H), 0.012 (s, 6 H).

Coenunenne 36: Pactop »>TuHWI TpuMeTwI ciutana (5,3 mi, 0,0378 mous) B 60 ma cyxoro TI'®
oxyaxkgam 10 -78 °C u 1,4 M u-BuLi (23 mi, 0,03405 Mo75b) B rekcaHe MeJIeHHO J00aBIISUIIN B
HHEepTHOM aTMocdepe. Peakumonnyio cMech nepeMerinBaiy B TeueHue 10 munyT, 3atem HMPA
(2,31, 0,01324 Mou1p) 10OABISANM U TTOTYUEHHYIO CMECh TIepeMEIIMBATH B TeUEHHE 2 YaCOB MPH
0 °C, 3arem oxnaxaanu 1o -78 °C. K aToMy pacTBopy 106aBIsUIN MeIeHHO coequienue 35 (5
r, 0,0094 Moasp) B 60 M cyxoro TI'® u nocie moaHOro A06aBleHs PEaKIHOHHYIO CMECH
HarpeBaIy A0 KOMHATHOM TeMIepaTyphl U BEACPKUBAIK B TeueHUe 18 dacoB. PeakimoHHBIN
IpOTpecc KOHTPOIUPOBAICA "H SIMP. Tlocne 3aBepUICHUS peakiu cMech oxmaxaanu 10 0 °C u
OCTaHaBJINBAIM OCTOPOKHEIM J00aBIeHIeM HackieHHoro pactBopa NH4Cl (50 mu), 3aTtem
BoBI (200 M1). Bonuyto a3y skerparuposanu rekcanoM (3 x 250 mu). Oprannueckuit caoi
CYIINIU M pacCTBOPUTEND YAAUIA B BaKyyMe ¢ rosrydeHunem coenunenus 36 (5 r, 94%), koropoe
VICTIONB30BAK Oe3 AatpHeimeil ouncrki. 'H SIMP (400 MHz, CDCls): 6 = 3.62-3.56 (m, 1 H),
2.21-2.17 (m, 4 H), 1.49-1.47 (m, 4 H), 1.37-1.26 (m, 24 H), 0.87 (s, 9 H), 0.13 (s, 18 H), 0.021
(s, 6 H).

Coexunenne 37: K pactBopy coenauuenus 36 (5 r, 0,0088 moims) B SO M1 MeTaHoONa, TOOABIISUITH
K2COs3 (6,1 1, 0,044 Moan) B OJHOM MOPUIUK U TOAYYECHHYIO CMECh IepeMEIIBAIN B TeueHue 18
YacOB NMPH KOMHATHOM TeMIiepaType. JIeTydyro 9acTs yaasIi Ha pOTOPHOM HUCTIAPHUTEINE U
HEOUMIIEHHYIO cMech pa3daBmsuti 100 M1 Boaw! U SKkcTparuposatu rekcanoM (3 x 100 mo).
Opraundeckuii ciaoil cymmnu Hax Nap;SOy4 1 ymapuBaiu B BaKyyMe C IOJTyUYEeHHEM COeTHHEHVA
37 (3,51, 97%), kOoTOpPOE UCTIOTB3OBAIH O€3 JOMOTHUTEIBHON OUMCTKIL. 'H amP (400 MHz,
CDCly): 6 =3.60-3.58 (m, 1 H), 2.19-2.14 (m, 4 H), 1.93-1.92 (m, 2 H), 1.54-1.49 (m, 4 H),
1.37-1.27 (m, 24 H), 0.87 (s, 9 H), 0.02 (s, 6 H).

Coemunenne 39: Coenunenne 37 (2,5 r, 0,00598 mons) pacTBopstu B 25 M cyxoro TI'® u
oxuaxkaau 10 -40 °C. v-BuLi (1,4 M B rekcane 12,9 mi, 0,01794 mMons) MeuIeHHO J00aBIBUIH,
3ateM, nociie 10-MUHyTHOTO MHTEpBala, MyTeM MeaiaeHHoro nobasnerus HMPA (25 m).
[onydenuyto cMech BeIepkuBanu B Teuenre 30 munyT npu -40 °C B atmocdepe azora.
PactBop coenuuenms 38 (3,5 1, 1,01196 mons) B 25 ma cyxoro TI'® nobarnsuim 1o KarwisiM K

OXHa)KlleHHOI\/'I peaKHHOHHOfI CMECCH. HOJ’IY‘IGHHYIO CMCECh HarpeBajJv 10 KOMHATHOM
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TEMIIEPATypPHI B TEUEHHE 2 YaCOB, 3aTEM MEPEMEITHBAY TIPHU KOMHATHOU TEMIIEpaType B
Teuerre 18 uyacoB. 3aTeM cMeCh OCTAHABIMBAIH N0o0aBICHUEM HackIeHHOTo pacTBopa NH4Cl
(~ 50 mu1) 1 IPOAYKT 3KCTparupoBaiu stuwinaneratoM (3 x 50 mu). PacTBopurens yaansiid Ha
POTOPHOM HCTIApUTEIIE M ITOTyUYSHHBIN CBIPOM MPOIYKT OUHIATN Ha KooHKe crutukaress (100-
200 memr), ucnoassys 0-3% sTunainerara B ANXJIOPMETaHE B KAUSCTBE SIIOCHTA CHCTEMEI C
nomyueHneM coenuHerns 39 (0,9 r, 18%) B Buze enTOr0 Macia. '"H smPp (400 MHz, CDCl;): 6
=4.56-4.55 (m, 2 H), 3.87-3.83 (m, 2 H), 3.74-3.68 (m, 2 H), 3.59-3.57 (m, 1 H), 3.49-3.46 (m,
2 H), 3.39-3.33 (m, 2 H), 2.13-2.10 (m, 8 H), 1.87-1.75 (m, 2 H), 1.74-1.66 (m, 2 H), 1.57-1.42
(m, 20 H), 1.40-1.19 (m, 40 H), 0.87 (s, 9 H), 0.02 (s, 6 H).

Coenunnenne 40: K pactsopy coeavmenus 39 (504 mr, 0,598 mmons) B 10 M cyxoro s¢upa
nobarsimu MgBr, Et;O (926 mr, 3,59 MMoian). PeakiinoHHy10 cMeCh IepeMelIiBaId B TCUSHIE
14 vacoB, 3aTeM OCTaHABJIUBAJIU J0OABICHHEM HACBHILEHHOT0 BoaHOro pactBopa NaHCO:;.
IpoayxT sxctparuposamn CH,Cly. Opranuydeckuit ciioit cymmnu Hax NaSOu, Gpuistposamu u
KOHIeHTpupoBany. CHIPOil MPOAYKT OUMIIATH C TOMOIIBIO KOJIOHOUHOM XpoMarorpaduu Ha
cuMkaresne ¢ noxydenueM coequnenust 40 (307 mr, 0,455 mmous, 76%, Ry = 0,36 moxyuen ¢
rexkcanoMm: EtOAc = 2:1). 'H amPp (400 MHz, CDCl3) 6 3.59-3.66 (m, 5 H), 2.14 (t, /= 6.6 Hz, 8
H), 1.21-1.59 (m, 52 H), 0.88 (s, 9 H), 0.03 (s, 6 H).

Coenunenne 41: K pactsopy 40 (180 mr, 0,267 mMois) B 6e3BoaHOM JIMD (5 M1) 10GaBIsIIH
mupuauna guxpomat (603 mr, 1,60 Mmmoan). PeakioHHyIo cMech TiepeMeinuBaiy B TeueHue 48
gacos. Ilocie pa3basiaenus Bonoit (20 min), cMech 3kcTparuposanu Et,O (3 x 40 mn).
Opranvueckuii cmoit ey Hax NaySOy, GriIsTpoBaId ¥ KOHIEHTPUPOBATH. CHIPOM MPOIYKT
OUHINATH ¢ TIOMOIIBI0 KOJIOHOYHOM XpoMaTorpadui Ha CHIIMKArelie ¢ MOJIyUYeHHEM COCTUHEHUS
41 (53 wr, 0,075 mmonb, 28%, Ry = 0,25 nonyden ¢ CH,Cly: MeOH: ykcycHas KucioTa =
95:4,5:0,5). Monekynsapusiit Bec ais Ca3H7705Si (M-H) Pacu. 701,5540, Haitnennsiit 701,5.

3T0 coeNUHEHHE MOXKET OBITh CHHTE3UPOBaHO ocpeacTBoM TEMPO okuciieHus.

Coenunenne 42: [Iponenypa, aHamoruvHas OMMUCAHHOM TS coenuHeHus 19, naet coenvHeHue
42 (23 mr 0,032 MMoub, 21% w3 coeuuenus 40). 'H SIMP (400 MHz, CDCls) & 3.67 (s, 6 H),
3.59-3.62 (m, 1 H), 2.30 (t, J=7.5 Hz, 4 H), 2.13 (t, / = 6.8 Hz, 8 H), 1.27-1.64 (m, 48 H), 0.88
(s, 9 H), 0.03 (s, 6 H).

OrpannueHHOE MCTIONB30BAHNE YCJIOBHM P-2 HUKenst MoXkeT 1ath coenuHeHue 43 u
MOCTIEAYIONICe CHATHE 3alUTH TocpeacTBoM TBAF MokeT IpuUBECTH K MOTyUSHITIO

coenuHeHud 8.
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IIpumep 5: AnpTepHaTHBHBIC CHHTE3BI AT COSMHEHMS 8
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Coeaunenne 8 MoxeT OBITH CHHTE3HMPOBAHO, Kak Mokazano Ha Cxeme 5. Bpomug 51

MOKET OLITh npeo6paBOBaH B 3TOT PCAKTUB rpI/IHLHpa " B COUYCTAHUHU C 3TI/UI(1)OpMI/IaTOM JacT

COCIUHCHUC 52. HOCHGZ[YIOHI&SI 06pa60TKa KI/ICJIOTOﬁ, OKHCJICHHC U BOCCTAHOBJICHUC MOXKET

JIaTh coeautenue 8.

[pumep 6: AnpTepHATHBHEBIC CHHTE3BI IS COCMHEHIA 8

Cxema 6
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Coenunenue 8 MoxeT OBITE CHUHTC3HPOBAHO, KaK IIOKa3aHO Ha Cxewme 6. BpOMI/II[LI

a¢upos coeauHenuit 58, 60 wiu 62 MOryT B3aMOJCHCTBOBATE ¢ 3TUI(HOPMHUATOM IS CO3/TaHUSA

TEePMUHAIBHO- (PYHKIMOHATBHOM Au-oneduHHON nenn. CoeanHeHne 8 MOXKeT OBIThH MOTy9IEHO

u3 Z[I/I-OJIG(l)I/IHHOﬁ eI COGHI/IHGHI/Iﬁ C UCIIOJIBE30BAHNCM CTAHAAPTHBIX XUMHUYICCKUX peaKuHﬁ.



145

Hpumep 7
Cxema 7:
Bn-Br CBry OBn
/\/\/\/\/OH /\/\/\/\/OBn —_— NN
HO NaH,  :  HO PPhy, M BF
1 2 3

1) Mg, MeOCHO OBN 1gpms-ci 0BN H,/ Pd-C
OB TIA, IXM OBn EtOAc

4 5

HON L
OH  PDC COOH =
TBDMsom —————= TBDMSO
OH COOH  EDCI,AMAL A
6

7

TBDMSO, o] HO 0
TBAF

ONN

\N/\/\[ro (0]
| © O =~

O

Cunres 8-0eH3na0KCH-0KTaH-1-01a (2):

K nepememannoit cycnensuun NaH (60% B maciie, 82 1, 1,7096 mons) B 500 M
6e3poauoro IM® nobasmsum pacteop coequuenus 1 (250 r, 1,7096 moms) B 1,5 1 JIMD
MeUICHHO, MCIONb3Ys KareabHyio Bopouky mpu 0 °C. PeakIHOHHYIO CMECh TIePEMETIHBAIN B
tederue 30 MUHYT, 3aTeM Oen3mwiopomua (208,86 mi, 1,7096 Monb) MeIeHHO 100aBISUTH B
aTMocgepe a30Ta. 3aTeM PeakIMOHHYK CMECh HarpeBaIu 0 KOMHATHOM TeMIepaTypsl U
nepeMennBaid B TeueHue 10 gacos. 1locne 3aBepliieHus: peakiiuil CMECh OCTaHABINBAIH C
KOJOTHIM JBJOM (~ 2 KT) U SKCTparupoBaiid >TianeraToM (2 x 1 m). Opranudeckuid ciaou
MPOMBIBAIOT BOAOH (1.1), 4TOOBI yaanmuTs HexenaTensHeid [IM®, ey Hax NaySOy u
yIapuBaiy J0cyXa B BakyyMme. Heouninennoe coenunenre odnmany Ha 60-120 cuukarene,
smoeHT 0-5% MeOH B DCM ¢ nonydennem coeaunaerus 2 (220 1, 54%) B Buie OneqHO-KenTON
KUIKOCTH. H' IMP (400MHz, CDCl3): 6 = 7.33-7.24 (m, 5H), 4.49 (s, 2H), 3.63-3.60 (m, 2H),
3.47-3.43 (m, 2H), 1.63-1.51 (m, 4H), 1.39-1.23 (m, 8H).
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Cunre3 (8-opom-okTmwiokcumermwia)-o6enzona (3): Coemmmenme 2 (133 1, 0,5635 wmonn)
pacteopsuir B 1,5 1 DCM, CBrs (280,35 1, 0,8456 ™monp) nobaBmsiiun K HEMy MpH
nepeMeIInBaHuy pacTBOPa U PeaKLHOHHYIO cMech oxyaxkaanu 1o 0 °C B atMocepe HHEPTHOTO
raza. PPh; (251,03 1, 0,9571 Mons) 3aTeM q00aBISLTH MOPIESIMIL, TIOIEPKUBas TEMIIEPATypy
mnke 20 °C 1 mocie 3aBepiieHus J00aBIeHHs PEaKIIMOHHYIO CMECh MepPEeMEIINBATN B TCUSHIE 3
qacoB TIpY KOMHATHOM TeMnepatype. [locne 3aBepiienus peakiuu tBepaoe Bemectso (PPh;O),
BEITIABIIEE B OCANOK M3 PEAKUMOHHOM cMecH, OBUIO BBIAENCHO (UIbTpallied, HpU 3TOM
¢uIpTpaT pa3daBIIN ¢ KOJAOTHIM JbA0OM (~ 1,5 Kr) M skctparupoBaan DCM (3 x 750 mn).
Opranuveckuil ciaoi oTAesIM, Cymuad Haja O6e3BoAHbIM NapSOs M NMeperoHsii B BaKyyMe.
[Tomyyennoe celpoe coeauHeHue XpomarorpadupoBaan Ha 60-120 Mem Ha KOJOHKE C
CHIMKaresieM ¢ ucnoib3oBanueM 0-5% sTunanerara B TeKcaHe B KauecTBE CUCTEMBI JIIOCHTA €
nomyuenneM coenunenus 3 (150 r, 89%) B Buie GeaHO-KEATOM KUAKOCTH. H' SIMP (400MHz,
CDCls): 6 = 7.33-7.25 (m, SH), 4.49 (s, 2H), 3.47-3.41 (m, 2H), 3.41-3.37 (m, 2H), 1.86-1.80
(m, 4H), 1.62-1.56(m, 2H), 1.42-1.29 (m, 8H).

CunTe3 1, 17-0nc-6eH3UN0KCH-TeNTageKaH-9-0a (4):

K cBexeakTuBupoBanHoit ctpyxke Mg (24,08 1, 1,003 moup) gobasmsuiu 200 Mt
6e3ognHoro TT'®, ¢ mocaeayomuM 100aBICHIEM WETIOTKH Hoa K CMECH B MHEPTHOM
atMocdepe. Ilocie Hawana popmupoBanms peaktusa I puHbsipa pacTBop coenunenus 3 (150,
0,5016 moms) B 1 11 cyxoro TI'® MeameHHO O0ABIUTH JTT KOHTPOIS IK30TEPMITUSCKOM
peaxumn. [locie 3aBepienus 100aBICHNS PEaKIIOHHYIO CMECh KUTISTILIH B TeueHue 1 daca,
3aTeM OXJTaXKJIATH 10 KOMHATHOH Temmeparypsl. Metmidopmuar (60,24 r, 1,0033 mois) 3aTem
J00aBISUTH MEJICHHO U Peakiys MpoIoKanachk B TeueHwne 2 dacos. [locre 3aBepuieHus
PEaKINio OCTAaHABITUBATH MeAIeHHEIM nobasinerreM 10% HCI, a 3atem Boxast (1 1) u
sKcTparupoBaty sTianeraroM (3 x 1 ). Opranndeckuii cioit ObLT JEKaHTHPOBAH B 5-
JUTPOBBIN cTakaH, ero pasdasmsuin S00 mut metanona u oxinaxaany jao 0 °C. K stromy pactBopy
nob6asmsuTy m30eIToK NaBHy (~ Seq) mia oGecrievenus ruaponisa 3pupa MypaBbIHOW KUCIOTEI,
KOTOpEI He pacuieruisercs mpu nodasnennn HCL. [onydeHHrli pacTBOp mepeMeInBaii B
TEUEeHHE Jaca, a 3aTeM JIETYUyIO 9acTh YAAJLIN 1MoJ] BakyyMoM. OcTaTok TpoMbIBain B Boae (1
1) u moakucasmn 10% pactsopom HCl (pH 4). 3ateM nmpoAyKT 3KCTparupoBalIy STHIALETaTOM
(3 x 1 m). Oprammdeckyio a3y 3aTeM CYLIITH U KOHLICHTPUPOBAIH Ha POTOPHOM HCTIApUTENe C

romyueHueM coenuHerns 4 (57 1, 24%) B BHIE TBEPIOTO BEIIECTBA. H' IMP (400MHz, CDCl;):
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& =7.35-7.32 (m, 8H), 7.29-7.24 (m, 2H), 4.49 (s, 4H), 3.56 (m, 1H), 3.46-3.43 (m, 4H), 1.63-
1.56 (m, 4H), 1.44-1.34 (m, 28H). C** NMR (100MHz, CDCLy): & = 138.56, 128.21, 127.49,
127.34,72.72, 71.76, 70.37, 37.37, 29.64, 29.56, 29.47, 29.33, 26.07, 25.54.

Cunre3s [9-6en3unokcu-1-(8-0eH3UI0KCH-OKTHII)-HOHMJIOKCH |-TpeT-0y THII-THMe THJI-
cuiana (5):

Coenunenne 4 (56 1, 0,1196 mons) pacteopsiutu B 700 M 6e3BogHoro TI'® 1 oxmaxknanu
10 0 °C. TBMS -Cl1 (36,06 1, 0,2396 M0JIb) MeUTEHHO JOGABIISIM ¢ TOCTETYIOIIIM
AobasnaeHreM umuaasona (32,55 r, 0,4786 Monb) B HHEpTHOM aTMocdepe. 3aTeM peakLIHOHHYIO
CMeCh IepeMelIUBaIN IIPH KOMHATHOM TeMIlepaType B TeueHue 18 4acoB, 3aTeM OCTaHABIMBAIN
co apa0M (~ 1 kr). IIponykr skctparuposanu sTwianeTaToM (3 x 500 mMx). Oprauudeckuii ciaoi
OTJAEJUIH, MPOMBIBAIHN HackIeHHBIM pacTBopoM NaHCO; amst ynaieHust KUCIBIX IpUMeceH,
cymmid Hag Nap,SOy4 1 ynapuBaiu IpH MOHMYKEHHOM JIaBJIECHHUHY C TIOJy4YeHUEM HEOUHMIIEHHOT'O
COEMHEHHUS, KOTOpoe ourInany Ha crnkaresne (60-120 memr) u smouposanu 0 - 10%
STUIALETaTOM B Tekcane, monydas (60 r, 82%) coeanHeHue 5 B BIE )KEATOBATOTO Maca. H!
SMP (400MHz, CDCls): 8 = 7.33-7.24 (m, 10H), 4.49 (s, 4H), 3.60-3.57 (m, 1H), 3.46-3.43 (m,
4H), 1.61-1.54 (m, 4H), 1.41-1.26 (m, 28H), 0.87 (s, 9H), 0.02 (s, 6H).

Cunres 9 - (TpeT-0y THI-TUMETHJI-CHIAHIUIOKCH)-TenTaaekan-1,17-quoa (6):
Coeaunenmue 5 (60 r, 0,1030 monn) pacTBopsiin B S00 M 3TUIAlETaTa U JETa3HPOBATH

N, B reuenne 20 muH. J{o6apmsumn (10% mo macce) Pd Ha yriie (12 1) ¥ peakIMOHHYIO CMECh
epeMenTBaBaIn B atMocdepe Bogopoa B TedeHre 18 vacos. [locie 3aBeprieHus: cMech
(UIBTPOBATN Uepe3 CIIOH MEeTNTa ¥ MPOMEIBAIN ATIANeTaToM. DIWIETpAT BEITIAPHUBAIN B
Bakyyme. Coenutenue 6 (19 1, 46%), momydeHHOE TakuM 00pa3oM, ObLTO JOCTATOYHO YHCTHIM
JIIS TTPOBEAEHUS MTOCAEAYIOMIEH peaKIInu. H' aMP (400MHz, CDCl3): 6 = 3.64-3.58 (m, SH),
1.59 (br, 2H), 1.57-1.51 (m, 4H), 1.38-1.22 (m, 28H), 0.87 (s, 9H), 0.02 (s, 6H).

Cunre3 9 - (TpeT-0y THI-TUMETHI-CHIAHIIOKCH)-TeNTATeKAHINOUBOH KNCIOTHI (7):

K pactBopy 6 (2 1, 0,0049 monp) B 6e3BogHOM JIM® (40 M) m0GaBISIN THPUITH
ouxpomat (2,7 r, 0,0074 moxs) pu 0 °C B aTMocdepe HHEPTHOTO ra3a. 3aTeM PeaKLHOHHYIO
CcMech HarpeBalIH 0 KOMHATHOW TeMrepaTyphl B TedeHre 10-15 MUHYT ¥ PO 0mKaay peakiipio
B TeucHHE 24 JacoB. 3aTeM PeakLOHHYI0 cMech pasbanmsiii Bojxoi (100 mur). Boanyio dazy
sxctparupoaan DCM (3 x 40 mur). Opranmndeckyro ¢asy npomeiBaiiu paccosioM (1x 25 M) u

KOHICHTPUPYPOBATHU B BAKYYMC C IMOTYUCHHUCM HCOUHIICHHON KHUCJIOTEI, KOTOPYIO 3aTCM
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ounmmanu (100-200 Menr) Ha KOJIOHKE ¢ CHJIMKaresieM, ucroas3ys cuctemy 0-30% stunanerarta
B rekcane. Yucterit mpoaykr (7) 66u1 nonyder (0,7 r, 33%) B Buie 61¢THO-KEITOTO Maca.

H' SIMP (400MHz, CDCls): 8 = 3.61-3.56 (m, 1H), 2.35-2.32 (m, 4H), 1.64-1.59 (m, 4H), 1.40-
1.19 (m, 24H), 0.86 (s, 9H), 0.017 (s, 6H); LC-MS [M+H] - 431.00; HPLC (ELSD) purity —
96.94%

Cunres mu ((Z)-HoH-2-eH-1-u1) 9 - ((TpeT-0y THIITHMETHIICHIIII ) OKCH)TeNITATe KaH/THoaTa
®

Hukucnory 7 (0,42 r, 0,97 mmouip) pacTBOpsUId B 20 MJI TUXJIOpMETaHa U K HEMY
A00aBIsLIN Iuc-2-HoHeH-1-01 (0,35 1, 2,44 MMOJIb) ¢ OCIEAYIOMUM J00aBIeHHEM OCHOBAHUSA
Xionura (0,68 r, 4,9 mmons) 1 DMAP (12 mr). K stoit emecu gobasmsuin EDCI (0,47 1, 2,44
MMOJIb) ¥ PEaKLIMOHHYIO CMECh TepeMeIINBaIN IPU KOMHATHOM TeMIlepaType B TE€USHHE HOMML.
3areM peakunoHHyIo cMechk pazbasisiin CHyCl, (40 M) 1 npomeiBaniu HackieHHEIM NaHCO3
(50 mu1), BOMMOI (60 M) U paccosom (60 mit). O6beAMHEHHBIE OPTaHUUECKUE CION CYIIIH HaJ
6e3BoaAHBIM NaySOy4 M pacTBOPHUTENb YAAULUIH B BakyyMe. CBIpOil MOIyUeHHEBIH TaKUM 00pazoM
mpoaykT ounmanu ¢ momoinsio Combiflash Rf cucremer ounctku (40 r cunukarens, 0-10%
MeOH B CH,Cl,) ¢ momyuenueM uuctoro npoaykra 8 (0,35 r, 53%) B Buje GeciBETHOro Macia.
H' SIMP (400 MHz, CDCl3): 8 "H NMR (400 MHz, CDCL3) 8 5.64 (dt, J = 10.9, 7.4 Hz, 2H),
5.58 —5.43 (m, 2H), 4.61 (d, J = 6.8 Hz, 4H), 3.71 — 3.48 (m, 1H), 2.30 (t, /= 7.6 Hz, 4H), 2.20
—1.98 (m, 4H), 1.71 - 1.53 (m, 4H), 1.31 (ddd, J = 8.3, 7.0, 3.7 Hz, 34H), 1.07 — 0.68 (m, 14H),
0.02 (s, 5H). °C NMR (101 MHz, CDCl3) & 178.18, 139.81, 127.78, 81.73, 81.42, 81.10, 76.72,
64.59, 41.52, 41.32, 38.76, 36.09, 34.10, 33.93, 33.80, 33.70, 33.59, 33.55, 33.26, 31.95, 30.34,
29.69, 29.58, 29.39, 27.01, 22.56, 18.48, 0.01.

Cunres mu ((Z)-uou-2-en-1-wn) 9-rugpoxcurentagekanguoara (9)

Comnbheii 3ammmennsid augup 8 (0,3 r, 0,44 MMons) pacTeopsin B 1 M pacTBope
TBAF B TI'® (6 M) 1 pacTBOp BRIAepkuBaau npu 40 °C B Teuenue AByX nHel. Peakumonnyto
cMech pasz0aBisiTi BoAoH (60 M1) 1 srcTparuposatn 3¢gupoM (2 x 50 mu). O6veTUHEHHEIE
OpTraHMvecKue CIOW KOHLICHTPUPOBAIN ¥ TOTYUCHHEIH TaKUM 00pa3oM CHIPOi MPOAYKT
OYHIIATH ¢ TIOMOIIBIO KOTOHOUHOH XpoMaTtorpadui, 4To0s! BEIEIUTE YHCTEIN mpoaykT (0,097
r, 39%). H' IMP (400 MHz, CDCls) § 5.64 (dt, J = 10.9, 7.4 Hz, 2H), 5.52 (dt, J = 11.0, 6.8 Hz,
2H), 4.61 (d, J = 6.8 Hz, 4H), 3.57 (s, 1H), 2.30 (t, / = 7.5 Hz, 4H), 2.09 (q, / = 7.1 Hz, 4H),
1.75 = 1.53 (m, 4H), 1.53 — 1.06 (m, 36H), 0.88 (t, J = 6.8 Hz, 6H). °C NMR (101 MHz, CDCl5)
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0 173.98, 135.64, 123.57, 77.54, 77.22, 76.91, 72.14, 60.41, 37.69, 34.54, 31.89, 29.70, 29.60,
29.44, 29.29, 29.07, 27.76, 25.80, 25.15, 22.82, 14.29.

Cunres mu ((Z)-uon-2-en-1-um1) 9 - (4 - (TUMETHIAMHHO)OYTAHOWII)OKCH)
renTaieKaHIuoaTa

Crmpt 9 (0,083 1, 0,147 MMo1IB) pacTBOpsUIH B 20 MJI JUXJIOpMETaHa U K HEMY
00BN TUMETIIAMIHOMACISTHON KUCnoTeI TuApoxiaopun (0,030 r, 0,176 MMous) ¢
ocIeAyIomuM gobarneHneM ocHoBanus Xwouura (0,045 r, 0,44 mmoins) u DMAP (2 mr). K
stoit emecu pobarmsi EDCI (0,034 1, 0,176 MMOITB) U peaKIIMOHHYIO CMECh TIepeMeIINBaTH
pu KOMHaTHO# TeMmiepatype B Tedenre Houu U TLC (cunukarens, 10% MeOH B CH,Cly)
[OKa3aJl MOoJHOEe UCUE3HOBEHUE UCXOIHOTo cupTa. Peakimonnyio cMech pazbasmiiu CH,Cl,
(40 m1) 1 mpomeianu HaceieHHBIM NaHCO; (50 mu), Bogoit (60 M) u pacconom (60 mir).
OObenMHEHHbIE OPraHUYeCcKHe CIIOM CYIIMIN HaJl 6e3B0AHEIM Na,SO4 U pacTBOPUTEND YAATSIIN
B BakyyMe. CEIpoii IoMy4eHHBIN TakuM 00pa3oM MpoAyKT oduinaiy ¢ nomoibio Combiflash Rf
cucremsl o9ucTkH (40 1 cunukarend, 0-10% MeOH B CH,Cl,), 4TOOBI H30UpOBATh YUCTHIM
nponaykt (0,062 1, 62%) B Buae GECUBETHOrO Macia. H' IMP (400 MHz, CDCl3) 6 5.74 — 5.58
(m, 2H), 5.51 (dtt, J =9.7, 6.8, 1.3 Hz, 2H), 4.95 — 4.75 (m, 1H), 4.61 (d, J = 6.8 Hz, 4H), 2.35 -
2.24 (m, 8H), 2.22 (d, J = 7.9 Hz, 6H), 2.09 (q, J = 6.9 Hz, 4H), 1.83 — 1.72 (m, 2H), 1.60 (dd, J
= 14.4, 7.2 Hz, 4H), 1.49 (d, J = 5.7 Hz, 4H), 1.41 — 1.13 (m, 30H), 0.88 (t, J = 6.9 Hz, 6H). °C
NMR (101 MHz, CDCly) 6 173.72, 173.36, 135.40, 123.35, 74.12, 60.18, 58.95, 45.46, 34.30,
34.11, 32.45, 31.67, 29.38, 29.35, 29.17, 29.07, 28.84, 27.53, 25.28, 24.93, 23.16, 22.59, 14.06.
MW pacu. must C41H7sNOg (MHY): 678,04, naitn: 678,5.

Opumep 8

Craexyromuii KOPOTKU MapIIpyT MOKET OBITH MCTIONB30BaH 1 cuHTe3a Coeannenus 1
Hacrosmero nzobperennsi. Kommepueckuii 9-6pomonon-1-eu 10, 06paboTaHHEI ¢ MartHuem ¢
00pa3zoBaHrEM COOTBETCTBYIOIIETO pearcHTa | puHbsApa, KOTOPEIH B3aMOICHCTBYET C
3THAGOPMHUATOM C MOJYICHHUEM COOTBETCTRYIOMIETO ajytykTa 11, KoTopsIii ipu
B3aMMOJICHCTBIM ¢ OpoMoOyTMpIIT Xmopuaom obecnieunsaeT opomadup 12. Bpomadup 12 mpu
B3anMozeircTeun ¢ RuO4 maer nukuciory 13. bpomoaukuciaora 13 mpu B3auMOACHCTBIM C
JUMETIIAMHHOM JIaeT aMIHOAUKUCToTY 14. AMuHOIuKHCI0Ta 14 TIpH CBS3BIBAHUM CO CITUPTOM

15 gaeT IpOAYKT ¢ XOPOILINMH BEIXOJAMEL
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CunTte3 HoHageka-1,18-quen-10-oma (11)

14

Ha otkpriTom miamenu cymatr S00 ma RB konly, cBexeakTHBHPOBaHHYIO Mg
CTPYXRKY (9 r) moMemaroT B K010y, CHaOKeHHYI0 MarHUTHOH MEIAIKOM, KarleIbHOM BOPOHKOH
1 06paTHBIM XOJOAMIBLHIKOM. JTa YCTAaHOBKA OBLIA Jera3upoBaHa U mpoMeITa aproHoM u 100
M1 6e3BoiHOTO 3upa qobaBWIH B KOJIOY ¢ moMoIieio mmpua. bpomen 3 (51,3 T, 250 MMoIE)
pactBOpITH B Ge3oaHOM 3dupe (100 M) u 1obaBmIM B KarenbHYO BOPOHKY. OKOI0 5 M
3TOTO (PUPHOTO PAcTBOPa JOOABIITH K Mg CTPYXKe MIPH HHTEHCHBHOM TICPEMETIIBAHHL
DK30TepMHUUECcKas Peakiiys ObLTa 3aMeveHa (IS TONTBEPKACHUS / YCKOPEHUs (POPMIPOBAHIS
pearenTa 'punbsipa, 5 Mr #ona ObUT0 T0GABICHO U HEMEICHHOE 00eCI[BEUNBAHIE
HaOITI0AIOCH, TTOTREpIKAaoMIee (GopMUpoBaHue peakTiBa | punbsipa) u 3dup Havamm
neduermupoBath. OcTanbHOM pacTBOP OpoMIIa JOOARISLTH IO KATUISIM TIPU COXPaHCHHUN
peakIuy Mpu JeTKOM JehIeTMUAPOBAHIN TPY OXJIAXKICHUN KOJIOBI B Boje. [locre 3aBeprinerus
J00aBICHNS PEAKIIMOHHYIO CMech BEepkuBanu mpu 35 °C B TeueHue | daca, a 3aTeM

OXJIXKIAH B JesHOM Gane. Dtundopmuar (9 r, 121 Mmoub) pacTBOpsuUTH B 0€3BOIHOM 3dupe
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(100 M1) 1 mepeHOCHITH B KalleJIbHYIO BOPOHKY M JOOABISUIM 110 KaIUTAM K PEaKIMOHHOM cMecH
[pH TIepeMeLINBaHUH. DK30TepPMUUCCKas peakiys HaOoaanach U peakilMOHHYIO CMECh HadaIH
aedaermupoBaTs. [locne Hauama peakiyu ocTadbHON 3GUPHEIA pacTBOp popmuaTa OBICTPO
7A00aBIIN B BUJIE IOTOKA M PEAKLIMOHHYIO CMECh TIepeMEIINBATIN B TeUeHue eule 1 9 mpu
KOMHATHOM Temmeparype. Peakumio octaHaBnuBaiu myteM gobasienus 10 M aneTona mo
KarwsM cIIeIoM 3a IeastHoM Boao# (60 mur). PeakiponHnyto cMech o6pabaTsiBanu BoaHOM HySOy
(10% 1o o6bemy, 300 Mu1), TOKa pacTBOP HE CTAI OJHOPOIHBIM M CIOU pazaeawii. BoaHyio
¢a3y skctparuposamn dgupom (2x200 mir). Obwvenunenusie 3¢upHsie caou cymuni (NaxSO4) u
KOHIIEHTpUPYPOBAJIH, MOJIy4dasi CBIPOM MPOIYKT, KOTOPBIN OYMIAIN C TOMOUIBIO KOJTOHOUHOH
xpomatorpaduu (cunukarens, 0-10% >¢upa B rekcane). [lomydeHHsle Gppakiuy BEIIApUBAIH 10
nmony4ueHus unctoro npoaykra 11 B sBuae 6enoro teepaoro semectra (30,6 T, 90%). 1H SAMP
(400 MHz, CDCls) & 7.26 (s, 1H), 5.81 (ddt, J = 16.9, 10.2, 6.7 Hz, 8H), 5.04 — 4.88 (m, 16H),
3.57 (dd, J=17.6,3.3 Hz, 4H), 2.04 (q, J = 6.9 Hz, 16H), 1.59 (s, 1H), 1.45 (d, J = 7.5 Hz, 8H),
1.43 —1.12 (m, 94H), 0.88 (t, J = 6.8 Hz, 2H). °C SIMP (101 MHz, cdcls) § 139.40, 114.33,
77.54,77.22,76.90, 72.21, 37.70, 34.00, 29.86, 29.67, 29.29, 29.12, 25.85.

Cunre3 HoHaieka-1,18-1uen-10-un 4-6pomoyTanoara (12)

K pactBopy cmmupta 11 (5,6 1, 20 Mmons) B 6e3BogHoM DCM (300 Mr) MeIeHHO 1
OCTOpOKHO A00aBsuM GpoMobyTHpr xmopuy (20 mMois) ipu 0 °C B mHEpTHO# atMocgepe.
Peakuponnyio cMech HarpeBaId 10 KOMHATHOW TeMITepaTyphbl, epeMenBami B Teuenre 20 4 u
KoHTpoaupoBaiu ¢ oMoinsio TLC (cunukarens, 10% stunanerar B rekcane). Ilocne
3aBEPILICHHS PEaKIMH cMeCh pa30armsuTi Boaoi (400 MT) ¥ OpraHMUeCKUiA CIIOH OTACIISUTH.
Opranuteckyio a3y nmpomeieanu pactBopoM NaHCO; (1 x 400 mu), 3aTem paccosiom (1 x 100
M) ¥ KOHIIEHTPHUPOBaIM B BakyyMe. ChIpoH MPOAYKT ouuIlaiy Ha cuankarenaesoit (100-200
MEII) KOJOHKE, 3IIOUpoBanu 2-3% sTunaierara B rekcane, noaydas 6 r (90%) xemnaemoro
mpoxaykTa 12 B Bune OecierHoit skuakoct. 1H AMP (400 MHz, CDCls) 6 5.80 (ddt, J = 16.9,
10.2, 6.7 Hz, 2H), 5.05 — 4.81 (m, 5H), 3.46 (t, /= 6.5 Hz, 2H), 2.48 (t, / = 7.2 Hz, 2H), 2.17 (p,
J=6.8 Hz, 2H), 2.11 — 1.93 (m, 4H), 1.65 — 1.44 (m, 4H), 1.43 — 1.17 (m, 19H). >C SIMP (101
MHz, cdcls) 6 172.51, 139.37, 114.35, 77.54, 77.23, 76.91, 74.86, 34.31, 33.99, 33.01, 32.96,
29.65, 29.56, 29.24, 29.09, 28.11, 25.52.

Cunre3s 9 - ((4-6poMoOGYTaHOWI)OKCH )renTaAeKAHTHOEBOH KUCI0ThI (13)
K pactBopy 6pomadupa 12 (12,1 1, 28,2 mmons) B muxiopMerane (300 M)

aneronutpruie (300 mu), mobarmsum RuCls (1,16 T, 5 Mmon%), u cmeck oxmaxaanu 1o 10 °C u
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Metanepuonat Hatpus ( 60 1) B Bone (400 mMu1) 100aBISLTH IO KAIUTSIM. DTy CMECh
nepemeruany pu 10 °C B Teuenne 20 yacoB. PeakinoHHyI0 cMech pa30aBiIsLTH BOJOMH, CIIOH
pasgeNIsLIN U OPraHNueCKU CII0H OBLT T00ABICH HACKIIIICHHBIM COJIEBBEIM PAacTBOPOM IIPH
MepeMEIIBAHNH, 3aTeM JOOaBILTH 110 KaruisiM 3% pacTBOp cyib(uaa HaTpus 10
obecIBeurnBaHus (OT TEMHO-3€JICHOTO JI0 OIeqHO-kenToro 1Beta). ClIou pa3aemsiimy,
OPTaHUYECKUH CION CYIIMIH HaJ CyTb(haToM HATPHUS ¥ BEITIAPUBAIH MIPU TIOHMKESHHOM
JAaBJICHUN C MOMYYCHHEM YKUCTOro npoaykra. MB paccuntan ams CyoHssBrO; 467,39; naitneno

465,4 (M-2H).

Cunre3 9 - ((4 - (TMMeTHIAMHHO) OYTAHOMI) OKCH) FeNTaeKaH/TH0eBOi KUCJI0ThI (14)

Bpomoxkucnory 13 (2 mmons) pacTeopsiiu B 2M pactBopa qumermwiamusa B TI'O (20 mu)
1 K HeMy a06aBysuin 1 r 6e3oanoro K,COs u cMech HarpeBalu B cocy/ie O/ AaBICHUEM IIPU
50 °C B Teuenne Houn. TLC moka3zana 3aBepllieHHe PeaKLiK. PeakiimoHHyIO CMECh IOAKHUCIISLIN
YKCYCHOH KHcI0TOM U pazbasmsuin Bogoi (100 mut) 1 skcTparupoBanu AuxiaopMeTaHoM (2 x 60
wi1). O6beAMHEHHbIe OPTaHUUecKHe CI0M KOHLIEHTPHPOBAIH, CYIIIIHN U HCIIOIb30BaIN 0e3
JOIOTHUTEIBHOM OUUCTKY B cieayomen peakimu. MB paccuutan 1t CosHysNOg 429,59;
Haitnen 430,6 (MH) +.

Cunres mu ((Z)-Hou-2-en-1-u1) 9 - ((4 - (TEIMeTHIAMUHO) OYTAHOMI) OKCH)
renTajeKaHInoaTa
Hukucnora 14 mpeobpasyeTcs B COOTBETCTBYIOMIMI TU3(PHP Kak OMHCAHO TS CHHTe3a 8

1 aHATUTUYCCKHUC U CIICKTPATIBHBIC JAHHEIC COTIACYIOTCA C 3TUM IPOAYKTOM.
Mpumep 9
B APYTOM TIOAXOJC CHGZ[YIOHII/Iﬁ CUHTETHUYCCKUMN MMOAX0 UCTIONB3YCTCA 19 CUHTE3a

COGZ[I/IHGHI/IH 1 HACTOAIICTO I/1306p€TeHI/IH.

Cxema 9
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Hpumep 10: FVII B onenke in vivo HCNOJIb30BAHAA KATHOHHBIX JIHITHIOB MOJTY9€HHBIX
JHI0COM

C57BL/6 mpimu (Charles River Labs, MA) moaydaioT 1160 ¢ GU3HOIOTHYSCKIM
pactBopoM 6o MUPHK B skemaeMbIX cocTaBax uepes XBOCT HHBEKIMHU B BeHy B o0beMe 0,01
M/ T. B pasHble TOUKM BpeMEHHU MOCJIE BBEACHUS )KUBOTHEIE AaHECTE3UPOBAINCH
n30¢gIyopaHoBOM HHraIsAIMER U KPOBE coOHUpaIach B CHIBOPOTOUHEIC pa3ieisioue mpoOupKu
IpHU peTpo-0pOUTATHHOM KPOBOTEUCHUH U3 3a0UTOT0 KUBOTHOTO. CHIBOPOTOUHEIC YPOBHU
6enxa ®axropa VII onpenensiinu B o6pasiax ¢ UCIOIB30BaHIEM XpoMoreHHoro ananuza (Coaset
Factor VII, DiaPharma Group, OH or Biophen FVII, Aniara Corporation, OH) B 3aBuCUMOCTH OT
MIPOTOKOJIOB IpousBoauTend. CTaHaapTHas KpHBasi TEHEPUPOBAIACEH C HCIIOIb30BaHUEM
CBIBOPOTKH, COOPAaHHOM U3 MOAOMIBITHEIX KUBOTHEIX. B onbITax, rae yposuu MPHK neuenu
OLICHUBAINCH B PA3IMIHOE BPEMs TIOCIIE BBEICHUS, )KUBOTHBIX CKapU(pHUIIPOBAIHN U NTCUCHb
cOOUpaTH U 3aMOPAKUBAIN B KHIKOM a30Te. 3aMOpPOKEHHEIC TKAHU NEUSHH U3MEIbUaTi B
MOpOMIOK. JIu3aTel Tkanu roToBwIn U ypoBHE MPHK ®aktopa VII u apoB B neueHu onpeaensuin
¢ UCTIONB30BaHueM passeTBiaeHHOro ananmmsa JJHK (QuantiGene Assay, Panomics, CA).
Mpumep 11: Onpenesenne >ppeKTUBHOCTH JHIMHIHBIX YACTHII MPENAapPaToB, COAEPIKAIMX
pa3jiMYHble KATHOHHBbIE JUIUABI ¢ Ucnoab3oBanueM In Vivo calinecunra ¢paxropa VII
MO/IeJIH TPBI3YHOB

@akrop VII (FVII), u3BecTHEII OeTOK B Kacka/ie KOATYISIIH, CHHTE3UPYETCS B TICUCHU
(remaTonmMTax) u BeIEAAeTCS B IwiasMy. FVII B 11a3mMe KpoBH MOKHO OMPEAEIUTE ¢ TTOMOIIBIO
MIPOCTOTO TUIAHIIETHOTO KOJIOpUMETpHYeckoro aHanuza. TakuM obpasom, FVII npencrasasieT
coboit ynobuyto Moaens st onpeaencans MEPHK omocpenoBaHHOTo mogarieHus IpoyKIH
OCIKOB TenaToMTaMHt, TAK)Ke KaKk MOHUTOPUHTa KOHLCHTPALIMH B TUIA3ME U TKaHAX
pacrpeneneHus HykienHoBas kucnora -mumi qactull 1 MuPHK, Taknx kak MuPHK, mokazano

B Tabmuue 19.

TABJIMLIA 19
Hymneke | [locnemoBatenbuocTs 5'-3' SEQ Liens
ID NO:
AD-1661 | GGAfUfCAfUfCTUfCAAGIUfCIUfUATCdTsdT FVII
GIfUAAGATCIUfUGAGAfUGATUfCfCdTsdT

Hwxawit crydait 2'0OMe moaudukanum u Nf ssasiercs 2'F Monudukanueit

HYKJIGOOCHOBaHI/II\/'I, dT gamaseTcs JC30KCUTHUMUJIUHOM, S ABJICTCA (l)OC(I)OTI/IO&TOM.
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Karnonusie Tumiabl, OMUCaHHBIE 31€Ch, HCTIONB3YIOTCS s 00pa30BaHMs JIUTIOCOM,
conepxkammx AD-1661duplex mpu HCTIOIB30BaHUM B COOTBETCTBHU C METOAOM CMELINBaHUA "B
JUHUIO", KaK OMHCAHO B MEXyHapoaHoH myomukarmy WO 2010/088537, koTopast BKITIOUCHA B
Ka4decTBE CCHUIKH B TOTHOM o0beMe. JIMuAHBIE YacTUIIE, C(hOpMUPOBAHHEIE C TIOMOIIBIO
CAEAYIOUETro MOJBIpHOro coOOTHOMECHU: S0% KaTuOHHBIX TUAoB / 10%
mucteapomwnpocharunmixomusa (DSPC) / 38,5% xonecrepuna / 1,5% PEG-DMG (1
(MOHOMETOKCH-TTOJUITUICHIIUKONB) -2,3- TUMHUPUCTOMITINLEPHH, CO CPEeHEH MOIEKYIAPHOH
maccort PEG 2000) .

C57BL/6 mpimu (Charles River Labs, MA) moaydaioT 1160 ¢ pU3HOIOTHUSCKIM
pactBopoM 6o MUPHK B >kesaeMbIX cocTaBax uepes MpU MOMOIINUHBEKINH B XBOCTOBYIO
BeHy. B pasHble TOUKN BpeMeHH 1ocie BBeACHIS 00pa3iibl CEIBOPOTKU COOUPATH ITyTeM
peTpoopbuTansHoro kporoteueHus. CeiBOpoTouHbIe ypoBHE Oenka @akrTopa VII onpeaensiu B
obpasiax ¢ HCIoNb30BaHueM xpomoreHHoro anammsa (Coaset Factor VII, DiaPharma Group, OH
or Biophen FVII, Aniara Corporation, OH). Yto6s1 onpenenuts yposenb ®akropa VII MPHK
MIEUCHH, HKUBOTHBIX CKapU(pUIHPOBAIN U NTEUSHb COOMpaIN U 3aMOPAXKUBAIU B KUIKOM a30Te.
JIn3aTel TKAHU TOTOBIIIM M3 3aMOPOKEHHEBIX TKaHel 1 ypoeHb ®akrtopa VII MPHK nmevenn
KOJIMYECTBEHHO OIpPE/eIsUIN ¢ UCTIONB30BaHNeM pasBeTsiaeHHoro JJHK-anammza (QuantiGene
Assay, Panomics, CA).

FVII aktusHocts onenuBaiach B FVII MuPHK momoneITHEIX JKUBOTHEIX B TeueHue 48
9JacoB MMocjae BHYTpUBEHHOTO (GomocHoro) BeeaeHust B CS7BL / 6 memmeit. FVII uzmepsiercs ¢
HCTIONIE30BAHUEM KOMMEPUECKH JOCTYITHOTO Habopa IS OlpeesiCHHs YPOBHS Oesika B
CBIBOPOTKE WJIH TKaHH, CJIEAYS MHCTPYKIMAM IMPOU3BOAUTEN MUKpoIuTanieT. FVII
YMEHBIICHHE ONPE/eIeTCs B OTHOMECHUH HEOOPaOOTAaHHEIX KOHTPOIBHBIX MBIIICH, a
pe3yABTaTH BEIpaxkaioTcs kKak % Octatounoro FVIL. JIa ypous 103 (0,05 u 0,005 mr / kr FVII

MUPHK) ucronas3yioTes A CKpUHUHTA KX A0H HOBOK TUIIOCOMATBHON KOMITO3UIUH.

Hpumep 12: MuPHK cocTas ¢ Hcnoab30BaHHEM TOTOBBIX BE3HKYJI

Katnouusrit aumin, copepskamuii 9acTHIEL, TPOM3BOAAT C UCTIONB30BAHUEM CIIOCco0a
MpeaBapuTeabHOro My3bipbka. Katnonusni mumia, DSPC, xonectepun n PEG-munuia
pacTBOPSUIN B 3TaHOJE IpH MossipHOM cooTHomieHuu 40/10/40/10, cooTBeTcTBeHHO. JIMTTHAHYIO
cMech 1o0aBisTH B BOAHEIHA Oydep (50 MM 1mtpat, pH 4) npu niepeMenImBaiiy 10 KOHEUHON

KOHIIGHTpaIuK 3TaHosa 1 muneaoB Ha 30% (00beM / 06beM) 1 6,1 Mr / M COOTBETCTBEHHO, H
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OCTABIISUTH ISl YpPaBHOBEIIMBAHMS TIPH KOMHATHOH TeMIlepaType B TeUeHHE 2 MUH. TIepe
JKCTpy3uel. I mapaTupoBaHHbIE TMITHUABI SKCTPYAUPOBAIN Yepe3 IBa CTEKa ¢ MOpaMH pa3zMepPOM
80 um ¢umstpamu (Nuclepore) mpu 22°C, ¢ ucronbzosanuem Lipex Extruder (Northern Lipids,
Vancouver, BC), oka my3bipek quamMetpoM 70- 90 HM, Kak onpeaeneHo aHaauzoM Nicomp,
nonyvaetcs. Kak npaBuno, 3o Tpedyet 1- 3 mpoxoaos. st HEKOTOPEIX cMeceit KaTHOHHBIX
JUNUAOB, KOTOPHIC He 00pa3yIoT MEJIKHE y3BIPBKH, YBIaKHEHUE TUIIHAHON cMecH OydepoM ¢
6onee muzkuM pH (50 MM tmtpat, pH 3) 1 nporonuposanus gocdarnoit rpynmsi Ha DSPC
TOJIOBHOMH IpymIIB TOMOTaeT popMUpoBaTh cTabWIbHEIE My3bIpEKH 70- 90 HM.

MuPHK FVII (pactsopsitoT B 50 MM mutpate, pH 4 BOAHEIM pacTBOPOM, COEpKAIINM
30% stanona) 106GaBILIM B My3bIPEKH, IPEIBAPUTENBHO ypaBHOBEIICHHEIE 10 35°C, mpu
CKOpOCTH ~ 5 MJI/MMH IIpH epeMeminBanuu. [locie Toro, kak KOHEYHas 1IeIb OTHOLICHUS
MuPHK / nunun 0,06 (Bec / Bec) mocTuraercs, cMech BEICPKHUBAIOT B TeueHue eme 30 MUHyT
npu 35 °C, 4To0BI IMy3bIpek 00pa3oBaics NOBTOPHO U Ipousonuta HuHKancyssinms MuUPHK FVIL.
DTaHoM 3aTeM YU ¥ BHEIIHIHA Oydep 3amenwnu Ha PBS (155 MM NaCl, 3 MM Na,HPO, 1
MM KH,PO4, pH 7,5), mubo nuanuzoM win AuagibTpalyel TaHreHIMaTbHOTO TOTOKA.
OxoHuaTeNnpHOE OTHOIIEHNE HHKancyuposanHoi MuPHK B nummune onpenensiercs mocie
yAaleHus pasuHKancynupoBanHoil MuPHK ¢ ucrons3oBaHueM Irenb-3KCKII03MOHHON

KOJIOHOYHOH HJIM HOHOOOMEHHOM KOJIOHOYHOM XpoMaTorpagum.

Mpumep 13: In Vivo onpenenenue >¢PpeKTHBHOCTH JUNUTHBIX COCTABOB

TecT cocTaBOB epBOHAYATBEHO OLleHHBaeTcs o ux FVII HoknayHy Ha caMkax
Bo3pacToM 7- 9 Heaens, 15 -25 r, camkax meimeit C5S7B1/6 mpu 0,1,0,3, 1,0u 5,0 Mr /kr ¢ 3
MBIIIaMU B TPYIIIE JeueHHs. Bee mccaenoBanusl BKIIOYAIOT B c€0s1 )KUBOTHBIX, TIOTYIaBIINX
aubo pocdaTuerii Oydepurrit pacteop (PBS, koHTponbHAS TpYITa) MK 3TaTOHHEIN COCTAB.
IIpemapaTsl pa3BoOAAT A0 COOTBETCTRYIONIEH KOHIEHTpaly B PBS HemocpeacTBEHHO mepen
TecTHpoBaHueM. MEIIeH B3BSIIMBAIN U COOTBETCTBYIOUINE 0OBEMEI IO3UPOBAHIIS
paccunrtsiBanau (10 Mk / T Beca Tena). McnbITaHus ¥ TECTHI COCTaBOB, a Takxke PBS (mo
KOHTPOJITIO 32 KMBOTHBIMH) BBOJMITN BHYTPHBEHHO Yepe3 JaTePaTbHYI0 XBOCTOBYIO BEHY.
JKuBOoTHEBIX aHecTe3npoBaNH 4epe3 24 yaca mocie BHYTPHOPIOIIMHHOTO BBEICHUS KeTaMIHa /
kermazuna 1 500-700 MKT KpOBH COOHMpaANH IIyTeM CEpACTHOM MYHKIUH B CEIBOPOTOYHEIC
pazaenutensHeie npobupku (BD Microtainer). Kpors nentpudgyruposanu mpu 2000 x g B
teuenne 10 MunyT npu 15 °C 1 cBIBOPOTKY coOUpain U XpaHwiy nipu Temieparype -70 °C 1o
ananusa. O6pasipl cbIBOpOTKH oTTauBamu mpu 37 °C B Teuenue 30 MunyT, pasdasnsim 8 PBS u

AJIMKBOTHI BHOCHJIH B 96-J'IYHO"IHI>IG IUIAHIICTHI JJI aHaJIn3a. VPOBCHB (DaKTopa VII OILICHMBAaJIH
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¢ UCTI0JIb30BaHNEM XpoMoreHHoro aHanmsa (Biophen FVII kit, Hyphen BioMed) B
COOTBETCTBHHU C HHCTPYKIMEH 3aBO/Ia-U3TOTOBUTES, M OIVIOIIEHNE U3MEPSUIH B TUTAHIIIETHOM
cKaHepe, OCHAIIeHHBIM GUIBTPOM ¢ JmuHoM BomHE! 405 M. [lnasmenusie FVII yporuu
KonuuecTBeHHO onpenersuid 1 EDsgs (7103a B pe3ynbTaTe KoTopoi Habmogaercst S50% cHibkeHue
B I1a3Me yposHs FVII o cpaBHEHNIO ¢ KOHTPOIBHEIMHU )KHMBOTHBIMHE) PACCYUTHIBAIN IO
CTaHJAapPTHOH KPHUBOH, TOIYyUEHHOH OT COBOKYIIHOM BEIOOPKHU M3 CHIBOPOTKH OT KOHTPOJIBHBIX
JKUBOTHBIX. JTH MPECTABIIONINE HHTEPEC COCTaBhI TOKA3BIBAIOT BEICOKME YPOBHU HOK/JayHa
FVII (EDsg << 0,1 Mr / Kr) ¥ pOXOAST UCTIBITAHNS B HE3aBUCUMBIX HCCISOBAHMSIX MIPH OoJee

HHU3KUX 033X, YTOOBI IOATBEPAUTE 3P (PeKTUBHOCTE U YCTaHOBUTH EDsy ypoBeHb.

Ipumep 14: UccaenoBanus A5 onpeaeeHus JHNUIHOTO NPouIs H KIMpPeHca B TKAHAX
Y MblIIeH
Br110 poBeeHo ucce10BaHke UTS OMpeIeICHUST TUITHIHOTO TPOMIIA U TKAHEBOTO

KJIHUPCHCA Y MBIIIEH JJIs KaTHOHHBIX JTUIIMA0B B COOTBETCTBHM C HACTOSIIIM I/I306pCTCHI/ICM.

Camupl Meme (C57BL, 20-30 r) 6bu1H pa3aeneHsl Ha YeThIpe MPYIIEL U UM BBOAWIN
(BHYTPUBEHHO) OJJHO U3 coeuHeHu#t 1, 2 wiu 3 HacTosimero m3obpeTenus, win Pedepencusrii

JIumua, kak nmokaszano Hroke B Tabmuue 20.

TABJIMLIA 20

I'pymma JIummn Hoza mumuna | KoHuenTparms Ne
(Mr/kT) JITHAA camIia
(mr/™Mo) MBI

I PedepencHsrit 0,3 0,03 12

Jlvmmn

II Coeaunenue 1 0,3 0,03 12

I Coengunenue 2 0,3 0,03 12

v Coenunenue 3 0,3 0,03 12
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Memeit He kopMi. KpoBb, IeueHs U celie3eHKa OBLTH B3STH Ha 00pa3ip! (1Ba oOpasia
B MOMEHT BpeMeHH B rpyrmme) Ha 0,17, 8, 24, 72, 168, 336 u 672 qackl mocie BBEACHUS T03bI.

Ha ®urype 1 noka3aHa KOHIIEHTpaLs JUIUIOB TIEUSHH B TEUSHUE JIOJITOr0 BPeMEHU
JUIsL MBILIEH, B Kaxknol u3 rpym [-IV. @GapmMakokuHEeTHUECKUE JaHHbIE TICUEHHU NPEICTAaBICHEI B

Tabmue 21 mmke.

TABJIMLIA 21
JInra Chrax AUC MRTo
(ur/mir) (4.Hr/™MIT) (9)

PedepencHsrit 22,400 6,954,787 221

Jlvmman
Coegunenue 1 1,136 4,594 NC
Coenunenue 2 118 436 NC
Coenunenue 3 208 NC NC

MRT soicTynaer 3a cpeanee Bpems npedsiBanuss. NC 03HaUaeT HE PACCUUTHIBAEMOE.

OsknmaeMerit MeTabomIUecKuit yTh T coeanHenuit 1 u 3 mokasad Ha durype 2.
Konuentpaumio 3Tux MeTaboIUTOB U3MEPSUTH B NIeUeHH. Pe3yapTaTel npenctaBicHsl B Tabuuie
22 nwxke. Bee m3Mmepenus, mpoBoguMEIe depes 24 gaca (B TOM 4HCIe OTydeHHbIe Ha 72, 168,
336 u 672 gacH TocJie BBEACHN ), OBLIN HIDKE KOMMYeCTBEHHOTO ypoBHS (BLQ).

TABJIULIA 22

Bpewmst (4) Coenunenue 1 Coenunenue 2 Coenunenue 3

Mowno- Hu- Mono - Hu - MoHo - Hu -
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KUCI0Ta KHUCI0Ta KHCJI0Ta KHCJI0Ta KHUCJIOTa KUCJI0Ta
0.17 126.00 125.50 10.62 14.75 20.15 23.95
8 1.25 1.31 0.40 0.56 BLQ BLQ
24 BLQ BLQ BLQ BLQ BLQ BLQ

Ha (DI/Ipre 3 mokazaHa KOHIICHTPAIM:A JUIMHUI0B CCIC3CHKHN ¢ TCUCHUCM BPEMCHU T

MelIIeH B kaxxaoi u3 rpynn I-IV.Cenesenounsie papMakoKUHETHUECKHIE JAHHEBIEC IPEACTaBICHEI

B Tabaume 23 HiDke.

TABJIMLIA 23
Jumin Crnax AUC MRTo
(ur/mo) (4.Hr/™MT) (1)

PedepencHsrit 9,152 3,426,038 | 229.7

JIumin
Coenunenue 1 7,460 41,967 2.8
Coenunenue 2 13,640 238,044 11.1
Coeaunenue 3 4368 18,686 0.7

KOHIICHTpaIII/IH MeTadoauTa COCZII/IHGHI/IfI 1-3 B cene3eHke ObLIa HU3MEpPCHA U PC3YJIbTAThI

nmpeacTarieHsl B Tabuie 24 Hike.

TABJIMLIA 24
Bpewms (u) Coenunenue 1 Coenunenue 2 Coenunenue 3
MomHo- Hu- Momo - Hu- Momno- Hu-
KHCIIOTa KHCIIOTa KHCJIOTa KHCJIOTa KHCI0Ta KHCIIOTa
0.17 208.1 37.5 624.8 95.1 1591.5 687.3
8 36.2 BLQ 792.0 127.2 182.6 121.9
24 BLQ BLQ 62.1 BLQ BLQ Her o6pazua
72 BLQ BLQ BLQ BLQ BLQ 99.7
168 BLQ BLQ BLQ BLQ BLQ 33.6
336 BLQ BLQ BLQ BLQ BLQ 52.0
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672 BLQ BLQ BLQ BLQ BLQ BLQ

Ha ®urype 4 noka3aHa KOHIIEHTpaLWs JJUIHIOB B IUTa3Me B TEUEHHE JA0ATOr0 BpEMEHH
7T MBIel B kaxaoi u3 rpynm [-1V. IlnasmoBeie papMakoKHHETHIECKUE JaHHBIC

npencTarieHsl B Tabmuie 25 Hike.

TABJIMLIA 25
JIuman Crax AUC MRT
(ar/mi) (4.Hr/™MI) (1)

PedepencHsrit 2,110 63,775 201

JIummn
Coenunenue 1 38,750 155,012 | 0.0006
Coeaunenue 2 28,800 115,612 | 0.0285
Coenunenue 3 30,600 122,412 | 0.0008

KoumenTpanuio Merabosita coeiuHeHu 1-3 B m1a3zme U3MEpIIIn, U pe3yIbTaThl
npejacTaBieHsl B Tabmuue 26 Hike. Bee usmepenus depes 24 daca (B TOM 4HCIIE MOTyUCHHEBIE

Ha 72, 168, 336 u 672 yacsl mocJjie BBeACHUS) OBLIM HIKE KOJIMUSCTBEHHOTO YpoBHs (BLQ).

TABJIMLIA 26
Bpems (1) Coenunenue 1 Coenunenue 2 Coenunenue 3
Momno- Hu- Momo - Hu- Momuo- Hu-
KHCIIOTa KHCIIOTa KHCJIOTa KHCJIOTa KHCJI0Ta KHCIIOTa
0.17 181.43 1186.40 1355.56 605.56 1037.63 871.64
8 BLQ BLQ 2.66 3.53 BLQ 21.18
24 BLQ BLQ BLQ BLQ BLQ 2.45

Kak Bunmno w3 @uryp 1, 3, 4 u Tabmu 22, 24 u 26, Coenuaenus 1, 2 v 3 HaCTOAIICH
MPE3CHTAINH H300peTeHIS JEMOHCTPUPYIOT 3HAUUTENFHOE YITyUIICHIE KIFpeHca TKaHel 1
aKTUBHOCTY TIO cpaBHEHMIO ¢ PedpepercHbM Jlnmmom.

OTH U IpyTHE U3MEHEHVS MOTYT OBITh BHECCHBI B BAPHAHTHI BOTUTOIIEHSI B CBETE
BEHIIIEH3I0KESHHOTO TI0Ipo0HOr0 omrcanus. B o0mem, B cienyromieit gpopMyie n300peTeHus,
WICTIOTB3yEeMbIC TEPMIHBI HE JIOJDKHBI PACCMATPUBATELCS KaK OrpaHUUMBatoNIve GopMyry

I/1306p6T6HI/I$I KOHKPCTHBIMHU BapyaHTaMi BOILTOIICHKM A, PACKPBITEIMU B OIIMCAHUUN 1 cbopMyne




161

I/1306pCT6HI/I$I, HO JOJIKHBI OLITE HCTOJKOBAHEI Tak, YTOOEI BKIIOUUTEL BCE BO3MOKHEIE BapHUaHTEI
BOILTOIMICHUA BMCCTEC C ITIOJTHBIM 00BeEMOM 9KBUBAJICHTOB, B KOTOPLIX TaKasd (l)OpMYJ'Ia
I/I306p6TCHI/IH HUMCECT IIPaBo. COOTBGTCTBGHHO, (bOpMYJIa I/I306pCT€HI/I$I HC OrpaHNIMNBACTCIA

HaHHBIM PACKPBITUCM.



POPMYVYIJIA U3OBPETEHUA

1. CoenuHenue, BBIOpaHHOE U3 TPYIIIBI, COCTOSIIEH U3
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HJIN €ro COJIN.

2. CoenuHeHue N0 1. 1, OTIHUArOIIEeecs: TeM, UYTO YKa3aHHOE COeNMHEHHEe PEACTaBJIsIeT COOOM!
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Coequnenue 1

HJIK €ro COJIb.

3. Coenunenue no 0. 1 nnu 2, oTIUYAIOIIEECs TEM, YTO YKa3aHHOE COSANHEHNE

npeacTaBiIeHo B hopme GpapMarieBTUIECKH MPHEMIIEMOM COJTH.

4. JlunngHas yacTuLa AJ JOCTABKA aKTUBHOIO areHTa, COAEep Kalas HeUTpaIbHbIH
JIMIIAA, JINAA, CIOCOOHBIN CHU3HTD arperalyio, 1 KAaTHOHHBIH JIMIU 110 JTI0O0MY U3

MPEALIEeCTBYOLUX MYHKTOB.

5. JlunuaHast 4acTuIa 1o M. 4, OTIMYAKOIIAsICSl TEM, YTO HEUTPaIbHBIN JIMMTU BBIOPAH U3
rpymimel, cocrosmein u3 nucreapoundocdarunuaxonura (DSPC), 1,2-qunaneMuTonn-sn-
riunepo-3-pochoxonuna (DPPC), 1-nansmuronn-2-oneonn-sn-pocparunuixonuna (POPC),

1,2-nuoneomn-sn-3-pochosranonamuna (DOPE) u chunromuenuua SM.



6. JIunuaHas 4acTUA 1O 1. 4, OTIIMYAOLIASICS TEM, YTO YKa3aHHBIH JIUIHI, CIIOCOOHBIH

YMEHBLINTD arperaiuo, ssisercs PEG-MonnuupoBaHHbIM JTHITHAOM.

7. JlunuaHas yacTuua no 1. 6, OTIMYAroLIasacs TeM, 4To ykasaHHblli PEG-
MonuUuLUpoBaHHbIN Tunua npeacrasisier coboit PEG-DMA, PEG-DMG unu ux

KOMOUHALUIO.

8. JlunuanHas yactuua no 1. 6, OTIWYAKIIAsACS TeM, YTO yka3aHHbIil PEG-
MoauduLUpoBaHHbIi Tunua conepxut PEG Monekynibl co cpenHeit MOIeKysipHON MacCon

2000 Jla.

9. Jlunuanas yactuna no m. 4-8, OTINYAIOIIAsACs TEM, YTO YKa3aHHAs JIUMHIHAs YaCTULA

AOTIOJIHUTEJIbBHO COACPIKUT CTEPOJL.

10. JIunnanas yactuua no m. 9, OTIUYAKIAsACs TeM, YTO YKa3aHHBIN CTEpOI

HPEZICTaBIsIET COOOH XONEeCTePUH.

11. Jlunupaas yactuna no 1. 9 unu 10, oTianyaromascs: TeM, YTO KaTHOHHBIN JTUTTH]T
MPUCYTCTBYET B MOJIbHBIX IPOLIeHTax oT nmpuMepHO 20% no npumepHo 60%; HeNTpanbHbIN
JUTUA TPUCYTCTBYET B MOJIbHBIX MPOLIEHTaX OT MpUMepHO 5% 10 mpumepHo 25%; crepon
MPUCYTCTBYET B MOJIBHBIX IPOLIEHTax OT nmpuMepHo 25% no npumepHo 55%; u PEG—
MOAU(UIMPOBAHHBIN MU IPUCYTCTBYET B MOJIbHBIX MPOLIEHTAX OT npuMepHo 0,5% no

npumepHo 15%.

12. Jlunupnaas gactuna 1o 1. 9 unu 10, oTIMYarmascs TeM, YTO KaTUOHHBIN JTUITH
MPUCYTCTBYET B MOJIbHBIX IPOLIEHTax OT npuMepHo 25% 1o npumepHo 75%; HENTpanbHbIN
JIMIUJ IPUCYTCTBYET B MOJIbHBIX IpolieHTax oT npumepHo 0,5% no npumepHo 15%; crepon
NPUCYTCTBYET B MOJIbHBIX IPOLIEHTax OT npuMepHo 5% 1o npumepHo 50%; u PEG-
MOAU(UIMPOBAHHBIN JIMTTU TPUCYTCTBYET B MOJIBHBIX MPOLIEHTAxX OT nmpumepHo 0,5% no

npumepHo 20%.

13. Jlunuanas yactuna 1o 1. 9 unu 10, oTiauyaromascs TeM, YTO KaTHOHHBIN JTUTTH]

MPUCYTCTBYET B MOJIbHBIX NPOLIEHTax OT npuMepHo 35% 1o npumepHo 65%; HelTpanbHbIH



JMIUJ IPUCYTCTBYET B MOJIBHBIX NPOLIEHTax oT npuMepHo 3% no npumepHo 12%; crepon
MPUCYTCTBYET B MOJIbHBIX IpOLieHTax oT npuMmepHo 15% no npumepno 45%; u PEG—
MOAU(PUIMPOBAHHBIN MU IPUCYTCTBYET B MOJIbHBIX MPOLIEHTAX OT npuMepHo 0,5% no

npumepHo 10%.

14. JIununnas yactuua 1o 1. 9 unu 10, oTiauvaromascs TeM, YTO KaTHOHHBIN JTUTTHUT
NPUCYTCTBYET B MOJIBHBIX IIPOLIEHTax OT npuMepHO 45% 1o npumepHo 65%; HEUTpanbHbIN
JIMIKJ IPUCYTCTBYET B MOJIBHBIX IPOLIEHTax OT npuMepHo 5% 1o npumepHo 10%; crepon
MPUCYTCTBYET B MOJIbHBIX NPOLIEHTax OT npuMepHo 25% no npumepHo 40%; u PEG—
MOAN(UIMPOBAHHBIN JIUITU IPUCYTCTBYET B MOJIBHBIX MPOLIEHTax OT npumepHo 0,5% no

npumMepHo 5%.

15. JIunuaHast yacTuLa 1o JrodoMy u3 0. 4-14, TOMOMHUTENBEHO COAepIKalasi aKTUBHbIH

AI'CHT.

16. JlunuaHas yacTULa 10 1. 15, OTIMYaroIascs TeM, 9YTO aKTHBHBIN areHT

npeACTaBysieT COOON HYKJICHHOBYIO KHCJIOTY.

17. Jlunupnas yactuua no mn. 16, oTauyaromascs TeM, 4To yKa3aHHask HyKJIeMHOBas

KUCJI0Ta TipeacTasisier codoit PHK.

18. Jlunuanas yactuua no mn. 16, oTauyaromascs TeM, 4TO yKa3aHHask HyKJIEMHOBAs

KHCJIOTA MPEACTaBIsieT co0oi onHouenoyeunyo PHK.

19. Jlunuanas yactuua no n. 16, oTauyaromascs TeM, 4TO yKa3aHHask HyKJIEMHOBas

KUCJI0Ta TipeacTasisier codoit MPHK.

20. Jlunuanas yactula no m. 16, oTauyarouasacs TeM, 4To yKa3aHHasi HyKJIEMHOBas
KUCJIOTA BbIOpaHa U3 MJIA3MUIbI, UMMYHOCTHMYJIHPYIOIIHX OJUTOHYKJIeOTHn0B, MUPHK,

AHTHCMBICJIOBOTO ofuronykieornna, MukpoPHK, antaromupa, antamepa u pudo3uma.

21. Jlunuanas vactuna no n. 20, OTIUYarouasacs TeM, YTO YKa3aHHasl HYKJIEMHOBas

KUCJIOTa TipeacTasisier codoit MuPHK.



22. JlunuaHast 4acTula o Jirodomy u3 mi. 4-21, OTIIHYAroIasicsl TeM, YTO JIMITHIHAS

YacTHILIA i1 VIVO IMeeT Tiepuo nojypacmana (t12) MeHee uem 3 gaca.

23. JIunuaHast 4acTUIa 1o JII0OoMy U3 M. 4-22, OTIIMYAIOLIAsCsl TeM, YTO JIMITHIHAS
YacTHLIA i1 VIVO IIMeeT Nepro nojypacmana (t12), KOTopblil coctasisieT MmeHee 10%, yem y

JMITAAHON YaCTHLIBI, COAEPIKALIEeH TOT e KaTHOHHBIN Junua 0e3 OnopasinaraeMoi rpymbl.

24. dapmareBTHUECKas] KOMITO3ULIUS JJIs JICUEHUs 3a00JIEBAaHUS WIIH PacCTPONUCTBA,
XapaKTePU3YIOIIErocsi H30BITOYHOM SKCIPECCHEH MOUIENTHAA Y CYyObeKTa, myTeM
NPEAOCTaBIEHHs CYOBEKTY, COAEpIKallast TUIMUAHYIO YaCTHIY MO JIFoOOMy U3 M. 4-23 u

(dapMaeBTUYECKU TPUEMJIEMbIH HOCUTEJIb.

25. Cnocob MoAyIsLUY SKCTIPECCUH LIEJIEBOrO TeHa B KJIETKE, BKITFOYAIOIIUN

NPEAOCTABIIEHHE B KJIETKY JIMITUAHOM YaCTUIbI 1O Jr00oMy m3 m. 20 u 21.

26. Ciocob mo m. 25, OTIMYAIIHMNACS TeM, YTO TeH-MUIIEHb BBIOPAH U3 TPYIIIIHL,
cocrosiedt u3: Factor VIL, Eg5, PCSK9, TPX2, apoB, SAA, TTR, RSV, PDGF beta ren, Erb-B
reH, Src red, CRK ren, GRB2 ren, RAS ren, MEKK ren, JNK rex, RAF ren, Erk1/2 rem,
PCNA(p21) ren, MYB reH, JUN ren, FOS ren, BCL-2 ren, Cyclin D ren, VEGF ren, EGFR
reH, Cyclin A ren, Cyclin E ren, WNT-1 ren, ren beta-katennna, c-MET ren, PKC ren, NFKB
reH, STATS3 ren, ren cypeuBuna, Her2/Neu ren, SORT1 ren, XBP1 ren, ren Tonouzomepassi I,
reH Tonousomepassl Il alpha, p73 ren, p21(WAF1/CIP1) ren, p27(KIP1) ren, PPM1D reH,
RAS reH, ren kaseonuna I, MIB I ren, MTAI ren, M68 reH, onyxoseBble CyIIpecCOpHbIE T€HbI

1 p53 ONyXxOoJeBblil CyNPEeCCOPHBIN I'eH.

27. Ciocob mo 1. 26, OTIHYAKIIHUNACS TEM, YTO T€H-MHUIIEHb COACPKUT OIHY HJIH

HECKOJIbKO MyTaLUH.

28. Criocol nedenus 3a00eBaHMS MM PACCTPOICTBA, XapaKTEPU3YIOLIETOCS
U30BITOYHON SKCIIpecCcHell MONMNEeNTHAA B CYOBEKTE, BKIFOYAKOLINI MPEJOCTaBICHUE CYyOBEKTY
bapmMareBTHUECKONH KOMITO3ULIUH T10 T1. 24, IPY 3TOM aKTUBHBIA areHT MPENCTaBIsAET COOO0i
HYKJIEHHOBYIO KHCJIOTY, BBIOpaHHYIO U3 rpymibl, coctosmei n3 MuPHK, mukpoPHK u

AHTUCMBICJIOBOrO OIMTOHYyKJIeoTHaa, U B koTopoM MUPHK, MukpoPHK wnnu antucmeicioson



OJIMT'OHYKJICOTHU BKJIFOYACT NMOJIMHYKJIICOTHU], KOTOprﬁ cneunq)nqecxu CBA3BIBACTCA C

MOJIMHYKJICOTUAOM, KOTOprfI KOOUpyeT YKasaHHbIﬁ MNOJIUNENTUA NI KOMIUJIEMCHTAPEH €MY.

29. Criocob nevyenwst 3a00IeBaHUS T PACCTPOICTBA, XapaKTePU3YIOLIETOCS
HEJIOCTATOYHON SKCIIpecCHel OMUMEenTHIa Y CyObeKTa, BKIIOYA LN obecreueHne CyObekTy
bapmarieBTHIECKON KOMITO3UIIMEH 110 T1. 24, IPU 35TOM aKTUBHBIN areHT MpeacTaBisieT COO0H
TUIA3MUAY, KOTOpasi KOAUPYET YKa3aHHbII MONUNENTH ] UK €r0 (YHKLIMOHAJIbHBIN BAPHAHT HIIH

¢dparmeHT.

30. Crioco® MHOYKIMH KIMMYHHOTO OTBETa Y CYOBEKTA, BKIIOUAKOIINN 00ecreueHrne
CyOBeKTY (hapMaleBTUUECKOM KOMITO3UINH I10 1. 24, B KOTOPOM aKTUBHBIN areHT SIBJISIETCS

UMMYHOCTUMYJIMPYIOIIUM OJUTOHYKJIEOTUIOM.

31. Cnocob n0CTaBKM K KJIETKE MM TKAHU CYyOBEKTa MOJIEKYJIbl HYKIEHUHOBOH KHUCIIOTHI,

BKJIFOYAIOLINI BBeJICHHE CYObEKTY JIUMUIHONW YaCTHULIbI 10 JIFoOoMy 13 . 16-21.
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D NOCICAYIOIHE NOKYMEHTEI YKa3aHbl B IPOAOJDKCHUH

* Oco6ble KATEropuu CCHUTOYHRIX JOKYMEHTOB:

«A» - IOKyMEHT, onpeaeniomuit o6umit ypoBeHs TEXHHKH

«D» - BOKYMEHT, IpHBENCHHEIH B eBpasHickolt 3asBKke

(<E» - Gonee paHHUIH JOKYMEHT, HO OIyOIHKOBAHHBIH HA JATy NOAAYH
BpasHiCKOH 3a9BKH HIIM TIOCTIC Hee

120» - AOKYMEHT, OTHOCAIMIICA K YCTHOMY PACKPBITHIO, IKCIIOHHPO-

BAHHIO M T.A.
"P" - IOKYMEHT, ONy6IMKOBAHHBIN 10 AaThl MOAAMH €BPA3UACKOM
3a4BKH, HO TI0CJIE AATHI HCIPAITHBAEMOTO NIPHOpUTETA"

«T» - Gonee NO3AHUI AOKYMEHT, ONYGIHKOBAHHLIH MOC/E AATH PHOPHTETA H
NPUBEJCHHEIH JUIA TOHUMaHUA H306peTeHUA

«X» - BOKyMEHT, uMeiomuii HanGonee GIU3KOE OTHOLICHHE K MPEAMETY MIOKHCKA,
nopovamuii HOBU3HY WIH H300PETATENILCKUH YPOBEHD, B3ATHIN B OTACIBHO-
CTH

«(Y» - NOKYMEHT, uMelomuit HanGonee GNU3Koe OTHOMIEHHUE K NPEAMETY MOMCKA,

nopouamuit H306peTarebCKnit YPOBEHb B COUCTAHHH C RPYTHMM JIOKYMEH-

TaMH TOH e KATETOpHH

«(&» - MOKYMEHT, SBIAIOMMICS NATEHTOM-aHaIOrOM

«L» - JOKYMEHT, IPUBEACHHBIN B APYIrHX LEAX
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